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(57) Sang ché d& cap den ché pham phu gia dung trong thirc dn chira vi sinh vat duoc nudi
truc tiép (DFM), trong t6 hop voi xylanaza (vi dy, endo-1,4-B-d-xylanaza) va B-glucanaza
(va, tuy chon, enzym phan giai chat xo khéc nita), trong d6 DFM dugc chon tir nhoém chi
bao gém chung san xuat enzym; chung 1én men dudong C5; ching san xuat axit béo chudi
ngan; chung thic day hé vi sinh vat noi sinh phan gidi chat xo; hodc cac t6 hop cta chung.
Sang ché ciling dé cap dén hon hop tron san chira ché pham phu gia dung trong thirc an va
thire an chura ché pham phy gia dung trong thirc an. Sang ché ciing dé cap dén phuong
phap san xuat thirc an chin nudi bao gdm tron thanh phan thirc n v6i DMF, trong t6 hop
v6i xylanaza va p-glucanaza va tily ¥ enzym phdn giai chat xo khac nita.
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Linh viwe ki thuat dwoc dé cip

Sang ché d& cap dén phuong phép cai thién cac ché phdm ding trong thirc n
bang céach st dung vi sinh vt dugc nudi truc tiép dic hiéu trong t6 hop v6i xylanaza
va B-glucanaza, va ché phdm phu gia ding trong thirc dn chira vi sinh vét dugc nudi
tryc tiép trong t6 hop voi xylanaza va B-glucanaza ny. Sang ché con dé cap dén cac

- cach st dung va bg kit.
Tinh trang k¥ thuit ciia sang ché

Céac enzym bd sung dugc sir dung lam chét phu gia cho thirc dn dong vat, dac
biét 1a thirc @n cho lon va gia cam, nhu 13 mét bién phéap nham cai thién cac dic tinh
vé str dung dudng chit va hiéu qua san xuit. P c¢6 sin cac hdn hop hoa tron enzym
ding dé cai thién gi4 tri dinh dudng cia cac khdu phan an chira cac hat ngii cbc, bot
dau tuong, bot protein dong vat, hodc thuc phém c6 luong chit xo cao va céé san
phém phu cong nghiép.

Khai niém vi sinh vat dugc nudi truc tiép (direct fed microbial - DFM) lién
quan dén viéc cdp cac vi sinh vat séng c6 loi cho dong vat nhur ga hoic lon, sao cho
khi duoc ding voi luong thich hop s& mang lai loi ich vé sirc khoe cho vat chu. Vi
sinh vat ¢6 loi 1a mot thuat ngit khac dung cho loai chét phu gia thirc an nay. Cac vi
sinh vat ¢6 loi hodc DFM da thé hién su cai thién nang suét dong vat trong cac nghién
ctru dugc kiém soat. DFM bao gbm vi khudn duoc cép truc tiép va/hodc cac san phim
dua trén co sé nAm men.

Mic du cac td hop cta cac DFM véi mot sb enzym da dugc du tinh, nhung su
tuong tac gitta cac DFM va cdc enzym chua duoc hiéu mot cach hoan toan. Sang ché
dé cap dén céc t& hop dic hiéu méi ma bit ngd cai thién dang ké cac dic tinh vé hiéu
qua san xuét cua dong vat.

Ap luc lién tuc 1én thi truong thic in ngii cbe toan cdu da din dén xu hudng
trong céc nganh cong nghiép chin nuoi lgn va gia cdm 14 tim kiém céc lva chon thanh
phin thay thé c6 hiéu qua v& mit chi phi nhu cac dong san pham (céc san phdm phu)
tr cdc nganh cong nghiép nhién li€u sinh hoc va xay xat. Tuy nhién, ddc tinh cta cac

thanh phén thay thé nay 13 ¢6 ham luong cao polysacarit khong phai tinh bot (NSP;
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chit x0) ma c6 gia tri dinh dudng thap ddi véi dong vat khong nhai lai vi chung khong
tiéu hoa duoc, 1am han ché sy hip thu dudng chit cia dong vat va gay anh huéng tiéu
cuc dén viée sir dung nang lugng va dudng chit. Theo d6, viéc ung dung thanh cong -
cac thanh phan xo thay thé trong khdu phan in ctia dong vat ¢6 da day mot ngén s€
phu thudc vao kha ning cla cac cong nghé trong viéc sit dung hi€u quéa nang luong
chira trong chét xo trong khdu phan #n, han ché cac rti ro lién quan dén cac tinh chat
khong lién quan dén dic tinh dinh dudng cia ching va céc lgi ich kinh té tiém ning

khi dwgc phdi ché ding cach thanh khiu phan an.
Ban chét k§ thuit ciia sang ché

Phat hién ban d4u cua sang ché 1a su phan giai nguyén liéu trong khéu phén an
¢6 ngudn gdc tir cac hat nim trong thanh té bao thuc vat ma co lugng polysacarit
khong phai tinh bot (NSP) cao bdi cic xylanaza c6 thé duge tdi wu hoa dé cai thién
ning sudt dong vét khi két hop xylanaza va B-glucanaza v6i mot hodc nhiéu hon vi
sinh vat dugc nudi truc tiép (DFMs) dac hiéu dugc chon loc dua trén kha ndng cua
chiing trong viéc ti€u hoa cac hydrat cacbon c4u tao thanh té bao thuc vat va/hoic kha
ning cua ching trong viéc san xuét cac axit béo chudi ngén (short chain fatty acid -
SCFA) tir cac pentoza (vi dy, cac arabinoxylan) dugc chira trong phdn doan NSP cua
cac thanh phén trong diéu kién ky khi.

Ly do tai sao t& hop nay lai cai thién dugc ning suit 13 vi sy hoa tan cia chét
x0, dic biét 1a hemixenluloza, tir khdu phin an duoc tdi da hoa trong dng tiéu héa
(gastrointestinal tract - GIT) cia dong vat. Su hoa tan ciia hemixenluloza nay khong
phai 14 luén du dé l1am ting ning suit vi cdc dudng C5 duge gidi phong khong phai 1a
ngudn ning luong hidu qua cho dong vt khi chiing duoc hép thu (Savory C., J. Br.J .
Nut. 1992, 67: 103-114), nhung chung s& 1a ngudn nang lwong hiéu qua hon khi duge
chuyén hoa thanh cac axit béo chudi ngin (SCFA) béi cac vi sinh vat trong GIT hodc
boi cac DFM.

Do d6, gi4 tri nang luong tir cac san phdm thuc vat (vi du, cac ddng san phdm
(cac san phdm phu) ciia lda mi, ngo, yén mach, lda mach va ngii cbe hodc khau phan
an chira hat hdn hop ma dé tiép can duoc ddi vdi cac dong vat c6 da day mot ngédn) co
thé dugc t6i vu hoa bang cach két hop xylanaza va B-glucanaza va cdc DFM dic hiéu

ma c6 thé san xuét cac SCFA tir cac pentoza c6 trong phan doan NSP trong diéu kién
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ky khi hodc c6 thé didu bién cic quan thé vi sinh vét trong GIT dé lam ting su san
xuét SCFA tir cac dudng duogc giai phong. Cac DFM c6 thé dap ung co ché chuyén
hoéa ciia ching dé 1am ting sy thiy phan chat xo theo céach hiép dong trong td hop véi
xylanaza va B-glucanaza. Viéc sit dung cac DFM véi cac enzym phan giai chat xo ¢6
“thé mang lai cac loi ich b6 sung va tbi da hoa loi ich ctia cac carbohydraza. |

Céac DFM dic hi¢u dugc chon loc dua trén céc hoat tinh enzym cda chiing c6
thé dugc xem 1a chubi thirc an vi khuin dugc diéu khién boi glycan. Cac DFM dugc
chon loc mbcf)t cach dac hiéu dugc néu trong ban md ta nay co thé vu tién sir dung céac
chét xo trong khau phan 4n, 13 mot tinh trang cho phép chung thuc hién cic buéde tiéu
héa glycan ban diu dé giai phong cac polysacarit ngan hon, d& hoa tan hon cho cac vi
khuén khac, vi du, cac hé vi sinh vat GIT ndi sinh khac. Cac DFM dic hiéu dugc chon
loc dua trén su chuyén hoa ctia chung ma didu chinh theo cac glycan duoc giai phong
boi cac enzym (vi dy, xylanaza va B-glucanaza) dé cai thién hiéu qua cia céc enzym
dugc néu trong ban mé ta nay va td hop cia (cac) DEM so véi viée st dung t6 hop clia
cac enzym riéng 1€ hodc viéc st dung (cac) DFM riéng 1€.

Khong bi rang budc boi 1y thuyét, trong sang ché nay, nguyén liéu trong khiu
phén #n c6 ngudn gbe tir cac hat nam trong thanh té bao thuc vat ma giau cac glycan
dac hiéu nguén, nhu xenluloza, hemixenluloza va pectin (nguyén li€u thuc vat) hodc
cac glycosaminoglycan di vao rudt ngoai bién & dang hat ma bi tin cong béi cic tac
nhan phén giai glycan 14 cac DFM dic hiéu ma c6 kha nang gin két truc tiép véi cac
hat khong hoa tan ndy va tiéu hoa cic thanh phan glycan cta ching. Sau qua trinh
phan giai ban du cac hat chtra glycan ndy, cic manh glycan d& hoa tan hon cé thé
dugc tiéu hoéa boi cac tic nhan phén giai glycan thir cip c6 mit trong manh trang, ma
g6p phén giai phéng tap hop san phim 1én men axit béo chudi ngin (SCFA) ma c6
ngudn gde tir ca hai loai tdc nhan phan gidi. Vi cac SCFA bét ngudn tir qua trinh 1én
men hydrat cacbon va’/hodc qud trinh 1én men protein va qué trinh loai nhém amin béi
hé vi sinh vat ky khi ban dia trong GIT, nén ndng d6 SCFA c6 thé 1a chi s6 vé& quin
thé sinh vat ky khi. SCFA c6 thé thuc su cung cép nhiéu loi ich cho dong vat chu,
dong vai tro 1am nhién liéu chuyén héa cho mé rudt non, co, than, tim, gan va néo, va
con tao ra cac tinh chat kim ham vi khuan va diét vi khudn chéng lai cac sinh vat nhu

Salmonella va E. coli.
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Gié tri dinh dudng ciia chit xo trong cic dong vat khong nhai lai c6 thé c6
nguéri gbc chu yéu tir qua trinh san xudt cac axit béo chudi ngan (SCFA) thong qua
qué trinh 1én men cac chat zo da dugc hoa tan hodc da duoc phan giai bing cic enzym
phan giai chit xo c6 hiéu qua (vi du, xylanaza va B-glucanaza, thich hop 1a trong to
hop véi enzyrh phan giai chét xo khéc nita). Viéc cung cdp xylanaza riéng 1¢ khong du
dé sir dung cac thanh phin xo trong khau phan in clia dong vat (dic biét 1a dong vt
khong nhai lai). C6 rat nhiu dic tinh héa hoc ton tai gitra cac thanh phén thirc #n ¢
ngudn gde tir thye vat. Viéc ing dung enzym phu thudc vao céc dic tinh cia nguyén
liéu thuc vat (thtac dn). Chi nham vi du, trong hat lia mi, c4c arabinoxylan chiém uu
thé, tuy nhién trong mi tAm, (12 ddng san pham hodc san phdm phu ctia qua trinh xay
x4t lua mi), ham luong cta B-glucan tang tir 8 g DM (trong hat) dén vuot qua 26 g
kg! DM.

Céac SCFA c¢6 céc gia tri nang lugng khac nhau va mot s SCFA c6 thé dong
vai trd 1am tién chét ctia glucoza va mot s6 SCFA c6 thé gop phan vao viée duy tri strc
khoe va su nguyén ven cia rudt. Cac tac gia sang ché da phat hién ra rang cac td hop
dac hi€u dugc néu trong ban mod ta nay uu tién éhuyén qué trinh lén men trong GIT
clia déng vat sang qua trinh san xudt cac SCFA c6 gia tri hon/hiru dung hon nhur axit
butyric va/hodc axit propionic.

Theo mot khia canh, sang ché @& xuit ché pham phu gia ding trong thirc in
chtra vi sinh vat dugc nudi truc tiép (DFM), trong td hop véi xylanaza va B-glucanaza,
trong d6 DFM dugc chon tir nhém chi bao gbm chiing séan xuét enzym; ching 1én men
dudng C5; chung san xuit axit béo chudi ngén; ching thuc day hé vi sinh vat noi sinh
phan giai chit xo; hoic cac t& hop ciia chung.

Sang ché con @& xuit phuong phap dé:

i) cai thién ning suét cta dbi tuong, hodc

ii) cai thién kha nang ti€u héa nguyén li€u tho trong thirc &n (vi du, kha ning

ti€u hdéa dudng chit, nhu kha nang ti€u hoa amino axit), hodc

iii) cai thién sy tich trit nito, hodc

iv) cai thién ty 16 chuyén hoa thuc an (feed conversion ratio - FCR), hodc

v) cai thién sy tdng trong & dbi tuong, hoac

vi) cai thién hi€u suat thirc an & doi twong, hoac
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vii) dich chuyén qua trinh 1én men trong éng tiéu héa cta d6i tuong sang qua
trinh san xuét axit butyric va/hodc axit propionic,

phuong phép nay bao gbm viéc cho ddi tugng diing vi sinh vt dwgc nudi truc
tiép (DFM), trong t6 hop véi xylanaza va B-glucanaza, trong d6 DFM dugc chon tir
nhém chi bao gdm chiing san xuét enzym; ching 1én men dudng C5; chiing san xuét
axit béo chudi ngén; ching thuc déy hé vi sinh vt ndi sinh phan giai chét xo; hodc cac
t6 hop ciia chiing.

Ngoai ra, sang ché con dé xuat hdn hop tron sin chira ché phim phu gia ding
trong thirc 3n theo sang ché hodc vi sinh vét duge nudi tryc tiép (DFM), xylanaza va
B-glucanaza, trong d6 DFM dugc chon tir nhém bao gdbm ching san xuét enzym;
ching Ién men duong CS5; chung san xuét axit béo chudi ngén; ching thuc ddy hé vi
sinh vat ndi sinh phan giai chét xo; hodc céc td hop cia ching, va it nhit mét vitamin
va/hodc it nhat mot khoang chat.

Theo mot khia canh khéc nita, sang ché d& xuét thirc an chtra ché phdm phu gia
dung trong thire an theo sang ché hodc hdn hop tron san theo sang ché.

Ngoai ra, sang ché con d& xuét thirc dn chita vi sinh vat duge nudi truc tiép
(DFM), trong t6 hop véi xylanaza va B-glucanaza, trong d6 DFM dugc chon tir nhém
chi bao gdm chung san xuét enzym; chiing 1én men dudng C5; ching san xuét axit béo
chuéirnge‘m; chung thiic ddy hé vi sinh vat ndi sinh phan giéi chét xo; hodc céc td hop
ctia ching. -

Theo khia canh khéc, sang ché d& xuét phuong phép san xuét thirc an chan nudi
bao gdm viéc tron 1dn thanh phan thtrc an véi ché pham phu gia ding trong thirc 4n
theo sang ché hodc hdn hop tron sin theo sang ché.

Khia canh khac cta sang ché 1a phuong phap san xuét thtic dn chin nudi bao
gém viéc tron 1an thanh phén thire an véi vi sinh vat dugc nudi truc tiép (DFM), trong
td hop v6i xylanaza va B-glucanaza, trong &6 DFM dugc chon tir nhém chi bao gdm
chung san xuét enzym; ching 1én men dudng C5; ching san xudt axit béo chudi ngén;
chung thac day hé vi sinh vat ndi sinh phan giai chét xo; hodc cac to hop cia chiing

Ngoai ra, sang ché con dé xuét viéc st dung vi sinh vat dugc nudi truc tiép

(DFM), trong t6 hop véi xylanaza va B-glucanaza, trong 6 DFM dugc chon tir nhém

chi bao gbm ching san xuat enzym; ching lén men duong C5; ching san xuét axit béo
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chudi ngin; ching thic diy hé vi sinh vét ndi sinh phan giai chit xo; hodc cac t6 hop
cua chuing:
i) dé cai thién nang suét cta dbi tugng, hodc
ii) dé cai thién kha nang tiéu héa nguyén liéu thd trong thire n (vi dy, kha
ning tiéu hoa dudng chat, nhu kha ning tiéu hoa amino axit), hodc
iii) dé cai thién sy tich trit nito), hodc
iv) dé cai thién ty 1& chuyén hoéa thirc &n (FCR), hoic
v) dé cai thién su ting trong & d6i twong, hoic
Vi) dé cai thién hi€u suét thirc 3n & dbi tuong, hodc
vii) dé dich chuyén qua trinh 1én men trong 6ng tiéu héa cia ddi tuong sang
qué trinh san xuat axit butyric va/hodc axit propionic.

Khia canh khéc cuia sang ché dé xuit bd kit chira vi sinh vat duoc nudi truc tiép
(DFM), xylanaza va B-glucanaza, trong d6 DFM dugc chon tir nhéom chi bao gbém
chung san xuét enzym; ching 1én men dudong C5; ching san xuét axit béo chudi ngin;
chung thic ddy hé vi sinh vat ndi sinh phan giai chét xo; hoic cac td hop cua ching
(va it nhat mot vitamin tuy chon va/hodc it nhit mot khoang chét tuy chon) va huéng
dan sir dung. '

M ta viin tit cac hinh vé

Fig. 1 thé hién cac tac dung ctia xylanaza va B-glucanaza khi c¢6 hoic khong c6
vi sinh vét dugc nuéi truc tiép (DFM) Bacillus dbi véi s6 lugng Lactobacillus va E.
coli trong phén (don vi hinh thanh khuan lac dugc chuyén déi sang log/g phan, Log10
cfu/g).

MO ta chi tiét sang ché

Tét hon 14 (cac) enzym duge sit dung trong sang ché 13 enzym ngoai sinh dbi
véi DFM. Noi cach khéc, tot hon 12 (cac) enzym dugc thém vao hodc dugce tron 1an
v6i DFM.

Trir khi cé quy dinh khéc, tat ca cac thuat ngit khoa hoc va k¥ thuat duoc st
dung trong ban md ta nay ¢ y nghia giéng nhu thuong dugce hiéu béi nguoi c¢6 hidu
biét trung binh vé& linh vuc k§ thuat cia sang ché. Cac 4n phdm Singleton, et al,
DICTIONARY OF MICROBIOLOGY AND MOLECULAR BIOLOGY, 20 ED.,
John Wiley and Sons, New York (1994), va Hale & Marham, THE HARPER
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COLLINS DICTIONARY OF BIOLOGY, Harper Perennial, NY (1991) cung cép cho
ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay tir dién tdng quat bao gdém
nhiéu thuat ngit duge sit dung trong ban mo ta nay.

Ban mo ta nay khong bi gidi han béi cac phuong phép va céc nguyeén liéu vi du
duoc md ta & ddy, va bt ky phuong phap va nguyén liéu ndo tuong tuw hoic twong
duong véi cac phuong phép va cac nguyén liéu dugec mo ta ¢ day déu c6 thé duoc st
dung trong viéc thuc hién hodc thir nghiém céc phuong &n cua sang ché. Céc khoang
gid tri sb bao gdm ca cac con s xac dinh khoang gi tri nay. Trir khi c¢6 quy dinh
khéc, cac trinh tu axit nucleic bat ky déu duge viét tir trai sang phai theo chiéu tir 5'
dén 3'; c4c trinh tu amino axit dugc viét tir trai sang phai theo chiéu tir amino dén
carboxy, mot cach twong Ung.

Céc tiéu dé dugc néu trong ban mo ta nay khong lam han ché cac khia canh
 hodc cac phuong an khac cua sang ché, ma c6 thé c¢6 dugc nho vién dan dén toan bo
ban mo ta nay. Theo dd, cac thudt ngit dugc dinh nghia ngay bén dudi dugc dinh
nghia day du hon nho vién din dén toan bo ban mo ta nay.

Céc amino axit dugc dé cip dén trong ban md ta nay bing cich str dung tén ctia
amino axit, 1a chit viét tit gdm ba chir cai hodic chir viét tit gdm mot chit céi.

Nhu duoc st dung trong ban mé ta ndy, thuét ngir “protein” bao gém protein,
polypeptit va peptit.

Nhu duoc st dung trong ban mé ta nay, thuat ngit “trinh ty amino axit” dong
nghia vgi thuat nglt “polypeptit” va/hodc thuat nglr “protein”. Trong mot s6 trudng
hop, thuat ngit “trinh ty amino axit” déng nghia v6i thuat ngit “peptit”. Trong mot sd
trudmg hop, thuét ngit “trinh tw amino axit” déng nghia véi thuat ngit “enzym”.

Céc thudt ngir "protein" va "polypeptit" dugc sit dung thay thé cho nhau trong
ban md ta nay. Trong ban md ta nay va trong cac yéu cu bao hd, cac ma gém mot chir
c4i va ba chit cai thuong dung cho cdc gbc amino axit c6 thé duge st dung. Ma gdm 3
chit cai dung cho cac amino axit nhu dugc dinh nghia theo Uy ban phéi hop vé danh
phéap sinh hoa IUPACIUB (JCBN - Joint Commission on Biochemical Nomenclature).
Ciing can phai hiéu riang polypeptit c¢6 thé dugc ma héa béi nhiéu hon mét trinh tu
nucleotit do su thoai hoa ctia ma di truyén.

T4t c4 cac chi sb phan loai enzym E.C. dugc dé cap dén trong ban mo ta nay c6

lién quan dén céac chi so phén loai dugc néu trong an pham Enzyme Nomenclature —
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Recommendations (1992) ctia Hoi ddng danh phéap thudc Lién minh qubc té vé sinh
héa va sinh hoc phan ti — ISBN 0-12-226164-3,

Céc dinh nghia khac vé cac thuat ngit co thé xuét hién trong khép ban mo ta.
Trude khi mo ta cac phuong 4n vi du chi tiét hon, cin phai hiéu ring sang ché nay
khong bi gioi han boi cac phuong an cu thé duge mo ta, va nhu viy, tat nhién 1a c6 thé
thay d6i. Ciing can phai hiéu ring thuat ngit duoc str dung trong bin md ta ndy chi
nham muc dich mo ta cac phuong an cu thé, va khong dugc du dinh 1a lam gigi han
sang ché, vi pham vi ciia sang ché s& chi bi giéi han béi cac yéu cau bao ho di kem.

~ Khi khoang gia tri dugc néu, can phai hiéu ring mdi gia tri xen giita, tinh dén
mot phén muoi cia don vi cia giéi han dudi trir khi nglt canh thé hién rd rang theo
cach khac, gitta gigi han trén va giéi han dudi ciia khodng gié tri d6 cling duoc boc 10
mot cach cu thé. Mbi khoang gia tri nhé hon ndm giita bat ky gié tri dugc néu hodc gia
tri xen giita bat ky trong khoang dugc néu va bat ky gia tri duoc néu hoic xen gitta
trong khoang duoc néu d6 déu dugce bao ham trong sang ché. Cac gidi han trén va gi6i
han dudi ctiia cac khoang gié tri nho hon nay co thé duogc bao ham hoac duoc loai trir
mot cach doc 1ap trong khoang gié tri nay, va mdi khoang gia tri ma mot trong hai giGi
han, khong ¢6 gidi han nao hodc ca hai gidi han déu dugc bao gbm trong céc khoang
gi4 tri nho hon ciing dugc bao ham bdi sang ché nay, khong tranh khéi gi6i han dugce
loai trir mot cach cu thé bat ky trong khoang gié tri dwgc néu. Khi khoang gia tri duge
néu bao gdm mot hodc ca hai gi6i han, thi cac khodng gid tri ma loai trir mgt trong hai
hoic cé hai gi¢i han duoc bao ham d6 ciing duoc bao ham béi sang ché nay.

Can phai lvu ¥ rang nhu duge st dung trong ban mo ta ndy va trong cc yéu
cAu bao ho di kém, dang sb it "mot" bao gdm ca dang sb nhiéu, trir khi ngit canh thé
hién rd rang theo cach khac. Do do, vi du, viéc dé cap dén "enzym" bao gém nhiéu
chét thich hop nhu vay va viéc dé cap dén "thuc an" baog‘ém viéc dé cap dén mot
hodc nhiéu hon thirc dn va cac dang twong duong cia chung da biét d6i véi chuyén gia
trong linh vyuc k¥ thudt nay, va v.v.

Cac tai liéu cong bd duoc dé cap dén trong ban mé ta nay chi dugc néu vé phan
- bdc 10 cta chiing ma c6 trude ngay ndp don yéu cau cip patent nay. Khong duoc hiéu
la ¢6 su thira nhan réng cac tai li€u cong b6 d6 cAu thanh tinh trang k¥ thuit dbi véi

© c4c yéu cu bao ho di kém theo day.
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Céc enzym duoc st dung trong sang ché c6 thé duoc san xuat bai nudi cdy ran
hodc nudi ciy ngip, bao gdbm cac quy trinh theo mé, theo mé ¢ cap liéu va dong chay
lién tuc. Viéc nudi cdy dugc thuc hién trong méi truong sinh truéng chira moi trudng
mudi khoang nuéc, cac yéu t6 sinh truéng hitu co, nguyén lidu cung cap ngudn
cacbon va nang lugng, oxy phan tu, va, tAt nhién, nguyén liéu cdy bit déu ciia mot
hodc nhiéu hon loai vi sinh vét cu thé cdn dugc sir dung.

DFM dugc st dung trong sang ché c6 thé 13 ching san xuét enzym.

DFM duoc st dung trong sang ché c6 thé 1a ching 1én men duong C5.

DFM dugc sit dung trong sang ché co thé lévchﬁng san xuit axit béo chudi
ngan.

DFM dugec st dung trong sang ché c6 thé 1a ching thiic ddy hé vi sinh vat noi
sinh phén giai chét xo.

Ching san xuét enzym va/hoic chl’mg 1én men duong C5 va/hodc ching san
xuét axit béo chudi ngén va/hodc ching thuc ddy hé vi sinh vat ndi sinh phan giai chat
x0 theo sang ché c¢o thé duoc chon tir nhém bao gdém céc chi sau day: ‘Bacillus,
Enterococcus, Lactobacillus, Propionibacterium va céc to hgp cta ching.

Chiing san xuat enzym va/hodc ching 1én men duong C5 vd/hodc ching san
xuét axit béo chudi ngén va/hodc ching thuc ddy hé vi sinh vat ndi sinh phén giai chit
x0 theo sang ché c6 thé 1a it nhat mot ching dugc chon tir chi Bacillus, dac biét 1a
Bacillus subtilis, B. licheniformis, B. amyloliquefaciens hodc B. pumilus.

Chung san xut enzym va/hodc ching 1én men duong C5 va/hoic ching san
xudt axit béo chudi ngin va/hodc ching thic ddy hé vi sinh vat ndi sinh phan giai chét
x0 theo sang ché ¢6 thé 1a it nhat mot ching duoc chon tir chi Enterococcus, dic biét
la Enterococcus faecium.

Chung san xudt enzym va/hodc ching 1én men dudng C5 va/hodc ching san
xuét axit béo chudi ngin va/hodc ching thiic ddy hé vi sinh vét ndi sinh phén giai chat
xo theo sang ché c6 thé dwoc chon tir nhém bao gdm: Bacillus subtilis AGTP
BS3BP5, Bacillus subtilis AGTP BS442, B. subtilis AGTP BS521, B. subtilis AGTP
BS918, Bacillus subtilis AGTP BS1013, B. subtilis AGTP BS1069, B. subtilis AGTP
944, Bacillus subtilis BS 2084 (NRRL B-50013), Bacillus subtilis LSSAO1 (NRRL
B-50104), Bacillus subtilis 3A-P4 (PTA-6506), Bacillus subtilis 22C-P1 (PTA-6508),
Bacillus licheniformis BL21 (NRRL B-50134), Bacillus subtilis BS-27 (NRRL B-
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50105), Bacillus subtilis BS18 (NRRL B-50633), Bacillus subtilis 15A-P4 (PTA-
6507), Bacillus subtilis BS278 (NRRL B-50634), Bacillus licheniformis BL842
(NRRL B-50516), B. pumilus AGTP BS 1068, B. pumilus KX11-1, Enterococcus
faecium 1D7, Propionibacterium acidipropionici P169, Lactobacillus rhamnosus
CNCM-I-3698, Lactobacillus farciminis CNCM-I-3699, hodc ching cé tAt ca cac dic
tinh ctia chung, thé phat sinh hodc bién thé bat ky ctia chiing, va cac t6 hop cua chiing.

Chung san xuét enzym va/hoic ching 1én men dudng C5 va/hoic ching sén
xuét axit béo chudi ngin va/hodc ching thic day hé vi sinh vat ndi sinh phan giai chit
x0 dugce st dung trong sang ché t&t hon 13 vi khuan c6 thé séng duoc.

Chung san xuét enzym va/hodc ching 1én men dudng C5 va/hodc chung san
xuét axit béo chudi ngén va/hoic ching thic diy hé vi sinh vat ndi sinh phan giai chat
xo dugc sir dung trong sang ché c6 thé 1a & dang ndi bao tir.

Xylanaza dugc st dung trong sang ché t6t hon 12 endo-1,4-p-d-xylanaza (E.C.
3.2.1.8).

Theo mét sd phuong 4n, tot hon 14 xylanaza va B-glucanaza dugc st dung trong
t6 hop voi it nhat mot enzym phan giai chét xo khéc nita. Enzym phan giai chat xo
(khac nita) nay co6 thé dugc chon tir nhém bao gém xenlobiohydrolaza (E.C. 3.2.1.176
va E.C. 3.2.1.91), B-glucosidaza (E.C. 3.2.1.21), B-xylosidaza (E.C. 3.2.1.37), feruloyl
esteraza (E.C. 3.1.1.73), a-arabinofuranosidaza (E.C. 3.2.1.55), pectinaza (vi du,
endopolygalacturonaza (E.C. 3.2.1.15), exopolygalacturonaza (E.C. 3.2.1.67) hodc
pectat lyaza (E.C. 4.2.2.2)), hodc céac t6 hop clia chiing.

C6 thé ¢6 nhidu hon mot enzym phan giai chit xo khéc nita mét cach thich hop,
thich hop 1a nhidu hon hai, thich hop 13 nhidu hon ba, thich hop 1a nhiéu hon bén,
thich hop 14 nhiéu hon nam.

Ché phim phu gia ding trong thirc an theo sang ché hoic ché phdm chitra DFM
trong t6 hop vdi xylanaza, B-glucanaza va it nhat mot enzym phan gidi khac nita
chuyén qua trinh 1én men trong bng tiéu hoa cua ddi twong sang qué trinh san Xuét axit
butyric va/hodc axit propionic mdt cach thich hop.

Vi sinh vét dugc nudi truc tiép (DFM)
Thuat ngir “vi sinh vat” duoc st dung trong badn md ta nay theo cich co thé

thay thé véi “vi sinh vat”.
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DFM dugc st dung trong sang ché co thé 14 DFM thich hop bat ky ma 1a
“chiing san xut enzym” — nhu ching Bacillus san xuit enzym. Dé xac dinh xem lidu
DFM c¢6 phai 1a “chung san xuat enzym” hay khéng, thir nghiém DFM dugc dinh
nghia trong ban mo ta nay la “thr nghiém DFM san xuit enzym” c6 thé dugc sir dung.
DFM duge xem 12 DFM san xuét enzym néu n6 dugc xép loai 1a DFM san Xuét enzym
bang “thtr nghiém DFM san xuét enzym” dugc néu trong ban mod ta ndy.

DFM dugc st dung trong sang ché c6 thé 14 DFM thich hop bat ky ma 1a
"‘chﬁng 1én men dudng C5”. Bé xac dinh xem liéu DFM c6 phai 12 “ching 1én men
duong C5” hay khong, thir nghiém DFM dugc dinh nghia trong ban mo ta nay 1a “thir
nghiém DFM 1én men duong C5” ¢6 thé dugc sit dung. DFM dugc xem 1a DFM 1én
men dudng C5 néu n6 duoc xép loai 14 1én men duong C5 bang “thir nghiém DFM 1én
men duong C5” duge néu trong ban mo ta nay.

DFM duoc st dung trong sang ché c6 thé 1a DFM thich hop b4t ky ma 1a
“chiing san xuét axit béo chudi ngan (SCFA)”. Pé xac dinh xem liéu DFM c6 phai 1a
“chiing san xuat SCFA” hay khong, thir nghiém DFM dugc dinh nghia trong ban mo
ta nay 1a “thtr nghiém DFM san xuit SCFA” ¢6 thé duoc st dung. DFM dugc xem la
DFM san xuit SCFA néu n6 duogc xép loai 1a san xuit SCFA bang “thir nghiém DFM
san xuat SCFA” duoc néu trong ban md ta ndy.

DFM duoc st dung trong sang ché c¢6 thé 1a DFM thich hop bat ky ma 1a
“chung thiic ddy hé vi sinh vt noi sinh phan giai chat xo”. Pé xac dinh xem liéu DFM
c6 phai 12 “chiing thuc ddy hé vi sinh vat noi sinh phan giai chit xo” hay khong, thir
nghiém DFM duogc dinh nghia trong ban mo ta nay 1a “thtr nghiém DFM thuc day hé
vi sinh v4t ndi sinh phén giai chit xo” c6 thé dugc sir dung. DFM duge xem 1a DFM
thic ddy hé vi sinh vat ni sinh phan giai chét xo néu n6 thuc day hogc kich thich hé
vi sinh vét noi sinh phén giai chit xo bang cach sir dung thir nghiém dwgc néu trong
ban mo ta nay.

DFM dugc st dung trong sang ché c6 thé 1a DFM thich hop bat ky ma 1a
“ching san xudt enzym”, “ching lén men dudng C57, “éhﬁng san xuat SCFA”,
“chung thiic ddy hé vi sinh vét noi sinh phan giai chit xo” hoic cac t6 hop ctia chiing.

DFM dugc sir dung trong sang ché c6 thé 13 DFM ma 1 chiing dugc phan loai
1a “ching san xut enzym” va/hoic “ching lén men dudng C5” va/hodc “chiing san

xuit SCFA” va/hodc “ching thiic diy hé vi sinh vét ndi sinh phén giai chat xo” mot
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cach thich hop. DFM co6 thé 1a chung duogc phén loai 1a co6 nhiéu hon mot loai hoat
tinh, vi du, it nhét 2, thich hop 1a it nhét 3, thich hop 14 ca 4 hoat tinh, vi dy, hoat tinh
san xuét enzym, hoat tinh 1én men duong CS5, hoat tinh sén xuit SCFA va/hoic hoat
tinh thuc ddy hé vi sinh vat ndi sinh phan giai chit xo mdt cach thich hop.

Céac DFM theo sang ché mang lai cac lgi ich cho dong vét dugc nudi bé'lng mot
lugng 16n céc san phém phu cda thuc vat ¢ luong chét xo cao, nhu ba chung cAt kho
cling chét hoa tan (DDGS: dried distillers grains with solubles).

Thir nghiém DFM san xuét enzym:

Quaé trinh sang loc thong luong cao d6i v6i cac chung thir nghiém ndy duoc
thue hién bing cach ria ciy chdm theo cach l3p lai 2 microlit nudi ciy long 1én trén
15,0ml cac loai mdi truong co chat khac nhau dang quan tim trong cac dia c6 chia 0
100x100x15mm. Céac hoat tinh xenlulaza, a-amylaza, zeinaza, proteaza déu tuong,
esteraza, lipaza va xylanaza dugc x4c dinh dua vao su su dung co chit dic hiéu boi
cac chung riéng 1é. Cac thanh phan méi trudng dugce st dung dé thir nghiém céc tinh
chét str dung co chat tir hoat tinh enzym ctia cac ching thu dugc tir méi trudng duge
md ta trong bang 1. Cac dia thtr nghiém duogc dé kho trong 30 phit sau khi cép nudi
cdy, va sau d6 duoc u & 32°C trong 24 gid. Céc hoat tinh enzym dbi v6i mbi chung
dugc xac dinh br:ing cach do vung phén gidi co chét & don vi milimét, nhu dugc thé
hién boi sy lam trong ria xung quanh cua sy sinh truéng khuin lac. Cac gia tri trung

binh tir cac dia 1ap lai dugc ghi lai.

Béang 1- Cac thanh phin mdi truong dugc st dung dé thtr nghiém cac hoat tinh

enzym dugc minh hoa boi céc tinh chét sir dung co chét cua Bacillus thu duge tir moi

truong.
Thta N
. X . Céc yéu cau ve hién anh
nghiém Thanh phan méi truong
khéc

trén dia

a- . Dung dich nhu¢m iot
Thach chira dudng chat, tinh bot ngd 2%
Amylaza 0,05%

, Khong cé; do vung lam
Proteaza | Thach chira dudng chat, protein dau tuong
, trong trong moi trudng
dau tuong da duogc tinh ché 2%

duc
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amoni sulfat 0,1%, kali phosphat diaxit 30 phiit nhuém bing
0,1%, san phém chiét ndm men 0,1%, thubc nhuém Congo Red
Xenlulaza .
Polypepton 1,0%, thach 1,5%, 0,05%, sau do rira bang
carboxymetyl xenluloza (CMC) 0,75% NaCl 1M.
Polypepton 1,0%, thach 1,5%, san phém
_ . Khong c6, do vung lam
Esteraza/Li chiét nam men 0,5%, Tween 80 1,5%, )
_ _ . o trong trong moi trudong
paza tributyrin 1,5%, thuéc nhuom Victoria i
uc
Blue B 0,01% (dugc loc).
, Khong cd, do ving lam
_ Thach chira dudng chat, zein da duogc tinh .
Zeinaza , trong trong moi trudng
ché 2%, dugc hoa tan trong methanol 70% i
uc
Khong cé, do vung 1am
Xylanaza Thach chtra dudng chét, xylan 2% trong trong moi trudng

duc

Theo mot phuong an, chiing san xudt enzym san xuat mdt hodc nhiéu hon hoat

tinh enzym sau day: hoat tinh xenlulaza, hoat tinh a-amylaza, hoat tinh xylanaza, hoat

tinh esteraza, hoat tinh lipaza, hoat tinh PB-mannanaza, hoat tinh proteaza (vi du,

zeinaza hodc hoat tinh proteaza ddu tuong) va cac t6 hop clia chiing.

Theo mdt phuong an, t&t hon 1 ching san xuit enzym san xuit mot hodc nhiéu

hon hoat tinh trong sé cac hoat tinh enzym sau day: hoat tinh xenluloza, hoat tinh

xylanaza, hoat tinh f-mannanaza, hodc céac td hop ciia chiing.

Theo mét phuong an, DFM san xuit enzym la chiung dugc chon tir nhém bao

gém cac loai Bacillus subtilis, Bacillus pumilus, Bacillus licheniformis, Bacillus

amyloliquefaciens hoic cac hdn hop clia chiing.

Theo mét phuong an, t6t hon 13 ching DFM san xuét enzym dugc chon tir

nhém bao gom:

Bacillus subtilis AGTP BS3BP5 (NRRL B-50510),

Bacillus subtilis AGTP BS442 (NRRL B-50542),
Bacillus subtilis AGTP BS521 (NRRL B-50545),
Bacillus subtilis AGTP BS918 (NRRL B-50508),

Bacillus subtilis AGTP BS1013 (NRRL B-50509),
Bacillus pumilus AGTP BS 1068 (NRRL B-50543),
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Bacillus subtilis AGTP BS1069 (NRRL B-50544),

Bacillus subtilis AGTP 944 (NRRL B-50548),

Bacillus pumilus AGTP KXII-1 (NRRL B-50546),

Bacillus subtilis 15A-P4 (PTA-6507),

Bacillus subtilis BS 2084 (NRRL B-50013),

Bacillus subtilis LSSAO1 (NRRL B-50104),

Bacillus subtilis 3A-P4 (PTA-6506),

Bacillus subtilis 22C-P1 (PTA-6508),

Bacillus licheniformis BL21 (NRRL B-50134),

Bacillus subtilis BS-27 (NRRL B-50105),

Bacillus subtilis BS18 (NRRL B-50633),

Bacillus subtilis BS278 (NRRL B-50634),

Bacillus licheniformis BL842 (NRRL B-50516).

hoic thé phat sinh hodc bién thé bit ky cta ching,

va céac to hop cua chung.

Chung san xuit enzym ctia DFM c6 thé 13 mot hoic nhiéu hon chung trong s6
cac ching dugc md ta trong US 61/527,371 va US61/526,881, ca hai tai liéu nay déu
duogc dua vao trong ban mé ta nay bang cach vién dan.

Thtr nghi€ém DFM 1én men dudng C5:

Cac chung Bacillus dugc nudi qua dém trén cic dia chira thach Tryptic Soy
Agar (Difco) & 32°C, va vi khuln san xuét axit lactic duoc nudi qua dém trén thach
MRS (Difco) trong diéu kién ky khi & 37°C. Mdi trudng API 50 CHB va API 50 CHL
(bioMerieux, Marcy 1'Etoile, Phap) duoc cdy ching bing nudi cdy DFM tinh khiét
(Bacillus hodc vi khuén san xuét axit lactic, mot cach twong tng) va dugc cip 1én cac
biang API 50CH ® theo huéng din ctia nha san xuit. Cac bang dugc u & 32°C
(Bacillus) hodc 37°C trong diéu kién ky khi (vi khudn san xut axit lactic) va duoc
theo doi tai cac thoi diém 24 va 48 gio vé cac thay doi mau.

Nhu dugce st dung trong ban mé ta nay, thuit nglt “duong C5” c6 nghia la
dudng c6 5 cacbon bat ky. Cac dudng C5 c6 thé duge goi trong ban md ta nay 1a cac
pentoza.

Cac dudong C5 bao gdbm D-arabinoza, L-arabinoza, D-riboza, D-xyloza va L-

xyloza.
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Theo mot phuong an, ching 1én men duong C5 cuia DFM dugc chon tir nhom
bao gdm:

Bacillus subtilis 15A-P4 (PTA-6507)

Bacillus subtilis AGTP BS918 (NRRL B-50508)

Bacillus subtilis BS 2084 (NRRL B-50013)

Bacillus subtilis LSSAO1 (NRRL B-50104)

Enterococcus faecium 1D7

Lactobacillus lactis DJ6 (PTA 6102)

Lactococcus lactis ID7 (PTA 6103),

hoic cac td hop cia chung.

Thir nghiém DFM san xuét axit béo chudi ngén (SCFA):

Nguyén lidu cdy 1% thé tich/thé tich ctia nudi ciy trong 48 gid cia DFM dugc
su dung dé cy chung cac 6ng loai 10 ml chita moi trudong 16ng natri lactat (NLB:
Sodium Lactate Broth) da dugc bién dbi (nafri léctat 1%; Sigma-Aldrich, St Louis,
MO; trypton 1%; Oxoid Ltd., Hampshire, Anh, san phém chiét nAm men 0,5%; Oxoid
Ltd. va KH2PO4 0,5%), khong c6 natri lactat va duoc bd sung lugng twong ximg (1%
trong lugng/thé tich) ctia mot trong s6 chin hydrat cacbon khac nhau (lactat, glucoza,
galactoza, arabinoza, sucroza, tinh bdt, xyloza, xenlobioza, fructoza; Sigma-Aldrich,
St. Louis, MO). Cac nu6i céy dugc nudi trong diéu kién ky khi & 32°C, va sau 0, 24,
48, va 72 gid 1, cac dng lap lai hai 1an dugc ly tAm véi tbe dd 5000 x g trong 10 phut
va mdi truong 16ng di ding dugc thu lai tr mdi nuéi cdy. Su san xuit cc axit béo
chudi ngin trong moi trudng léng d dung dugc do bang k¥ thuat sic ky 1ong hiéu
ning cao (HPLC). Cac mau 1 ml l3p lai hai 14n ciia mdi trudng 16ng nudi cdy da ding
duoc léy ra tir moi 6ng dung miu va dugc tron véi 10 ml H2SO4 0,005M. Ba ml cua
mdi mau d dugce pha loing duoc loc qua mang loc loai 0,2 micron vao cac lo HPLC
va dugc day nép. Cac mau dugc phan tich vé axetat, lactat, axit propionic, va axit
butyric bang modun tach Waters 2695 (Milford, Ma) bang cach str dung cot 300 X 7,8
mm Bio-Rad (Hercules, CA) Aminex HPX-87H. Tét ca cac chét phan tich déu dugc
phat hién bang thiét bi phat hién Waters 2410 RI.

Theo mét phuong 4n, ching san xuit axit béo chudi ngin (SCFA) c6 the la

Propionibacterium acidipropionici P169.
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Theo mdt phuong an khac, ching san xudt axit béo chudi ngan (SCFA) c6 thé
1a Enterococcus faecium ID7.

Nhu duoc st dung trong ban md ta ndy, thudt ngit “axit béo chudi ngin” bao
g0m céc axit béo dé bay hoi ciing nhu axit lactic.

Theo mot phuong an, SCFA c6 thé duogc chon tir nhém bao gém: axit axetic,
axit propionic, axit butyric, axit isobutyric, axit valeric, axit isovaleric, axit 2-
metylbutyric va axit lactic.

Theo mdt phuong an, SCFA c6 thé 13 axit butyric.
Tht nghiém DFM thuc ddy hé vi sinh vat ndi sinh phéan gii chit xo:

Thir nghiém trong chudng duoc thuc hién dé xéac dinh cac tic dung ctia DFM
d6i v6i ga gio so véi dbi chimg khong c6 DFM. Céac mau dugce thu lai vao cac ngay 11
va 42 cta thtr nghiém. Vao mbi ngay ldy mau, mot con ga dugce thu lai tir mdi chudng
dé c6 tong s6 1a tim con ga cho mdi phwong 4n xtt ly. C4c con ga bi giét va toan bo
bng tiéu héa (GIT) tir dudi mé dén dudng ndi rudt hdi-manh trang duogc thu lai tir mdi
con ga. Cac mAu manh trang tir mdi con ga duge cit md ra va san pham tiéu hoa va
mo manh trang duoc thu lai vao tui Whirl-Pak va dugc nghién nho troﬁg 99 ml pepton
0,1% véi toe do 1a 7,0 nhip/gidy trong 60 gidy dé giai phéng cac té bao vi khuén lién
quan dén niém mac tir md manh trang. Cc lugng nhé ctia dung dich da dugce nghién
nho chira vi khuén tir niém mac manh trang va san phim tiéu hoa dugc lam dong lanh
nhanh trong nito 1édng va dugce luu gitt & -20°C dén khi phan tich tiép. Hé gen ADN
duoc phan 14p tir 250 pl cia m&i mau bang cach chiét bang phenol clorofom va dugc
tinh ché bang cach st dung bo kit Roche Applied Science High Pure PCR Template
Purification Kit (Roche Diagnostics Corp., Indianapolis, IN). ADN tir hai con ga cho
mdi phuong an xir ly duge gop lai véi lugng bing nhau va dugc giri dé x4c dinh trinh
tu dwa vao su giai phong pyrophosphat dudi dang miu don 1€, tao ra bbén mau cho mdi
phuong 4n xtr Iy tir mdi dd tudi. Viéc xac dinh trinh tw dwa vao sy giai phong
pyrophosphat ddi véi don vi siéu sao chép FLX dugc ma héa bang thé gin cia vi
khuén duge thuc hién nhu dugc md ta trude dé6 (Dowd, et al BMC Microbiol. 2008
Jul 24;8:125). Ving V1-V3 cua gen 16S rARN dugc khuéch dai trong mdi miu da
dugc gbp lai bé‘mg cach st dung cic doan mdi 28 F (5 -
GAGTTTGATCNTGGCTCAG) va 519R (5’- GTNTTACNGCGGCKGCTG). Cac

dit liéu x4c dinh trinh tu dya vao su giai phong pyrophosphat duge xur ly va duoc phéan

-17-



32812

tich bang cach sir dung dudng dan phin mém Qiime v.1.4.0. N6i ngin gon, cac dit liéu
trinh tu thd dugce sang loc va duoc cit gon dya trén co s& chét luong. T4t ca cac trinh
tu déu dugc cat gon dén 350 cdp bazo. Cac trinh ty dugc nhoém va dugc gan vao cac
don vi phén loai di truyén bdi cac mau riéng 1€ dua trén co s& cac trinh ty ma vach.
Céac doan mdi ;Vé‘l cac thé gén ma vach duoc léy ra khoi céc trinh tu ndy va céc trinh tu |
ribosom khong phai cta vi khuin dugc 14y ra. Cac trinh tu dugc nhém lai thanh céc
don vi phén loai di truyén (OTU: operational taxonomic unit) v6i d tuong tu 1a 97%
bang cach sir dung Uclust. Sau d6, céc trinh tu dai dién tir mdi OTU dugc sép hang
bang céch sir dung PyNAST va su phén loai duge gan bang cach so sanh trinh tu véi
céc trinh ty gen 16S rARN vi khudn da biét trong co sé dit liéu SILVA bang cach sir
dung b6 phan loai RDP. Viéc 14y mau ngﬁu nhién cua cac trinh tu dugc thuc hién dé
chuén héa timg mau sao cho sb luong trinh tu gidng nhau dugc phén tich. Viéc phan
tich bing phan tich phuong sai (ANOVA) dugc sir dung dé xac dinh xem liéu hé vi
sinh vat phan giai cht xo (don vi phan loai) bit ky ¢6 bi anh hudng déng ké boi viée
xu ly hay khong.

Nhu duge st dung trong ban mé ta nay, thudt ngit “hé vi sinh vat phén giai chat
x0” ¢6 nghia 1a nhom vi sinh vat ¢6 kha nang xur 1y cc polysacarit thuc vat phirc tap
nhd kha ning tdng hop cac enzym phén giai xenluloza va phan giai hemixenluloza cua
chung.

Nhu duge sir dung trong ban mo ta nay, thudt ngit “ndi sinh™ c6 nghia 1 c¢6 mat
trong (hodc khai nguén trong) GIT cua dbi tuong (vi du, dong vat). N6i cach khac, hé
vi sinh vat ndi sinh phan giai chét xo khéng phai 1a DFM. Hé vi sinh vat ndi sinh phin
giai chit xo khong dugc b sung vao thirc an ciia déi tuong.

Tét hon 14 chung san xuét enzYm va/hodc ching 1én men duong C5 va/hodc
ching san xuét axit béo chudi ngin va/hodc ching thic ddy hé vi sinh vat nodi sinh
phén giai chit xo dugc sir dung trong séng ché chira vi sinh vét c6 thé séng duoc. Tot
hon 1a ching san xuit enzym va/hoic ching 1én men dudng C5 va/hodc ching san
xut axit béo chudi ngin va/hoic chiing thiic ddy hé vi sinh vat noi sinh phan giai chét
xo chira vi khuén c6 thé séng duoc hodc ndm men ¢6 thé séng duoc hodc ndm co thé

song duogc.
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Theo mot phuong an dugc uvu tién, ching sdn xuét enzym va/hodc ching 1én
mén duong C5 va/hodc chung san xudt axit béd chudi ngin va/hoic ching thiic day hé
vi sinh vat noi sinh phan giai chét xo chira vi khudn c6 thé sdng dugc.

Thuat ngit “vi sinh vat cé thé séng dugc” c6 nghia 1a vi sinh vat c6 hoat tinh
chuyén hoa hoic c6 kha ning biét héa.

Theo mdt phuong 4n, chung san xuét enzym va/hodc chiing 1én men dudng C5
va/hodc ching san xuét axit béo chudi ngin va/hodc ching thiic day hé vi sinh vat noi
sinh phan giai cht xo c6 thé 12 vi khun hinh thanh bao tir va do do, thut ngt DFM
c6 thé bao gém hodc chtra bao ti, vi du, bao tir vi khudn. Do d6, theo mot phuong an,
thuat ngir “vi sinh vét co thé sdéng duoc” nhu dugc st dung trong ban mo ta ndy c6 thé
bao gbém bao tir vi sinh vat, nhu ndi bao tir hodc bao ti dinh.

Theo mdt phuong an khéac, chung san xuét enzym va/hoic ching 1én men
duong C5 va/hodc chung san xuét axit béo chudi ngin va/hodc ching thic day hé vi
sinh vat ndi sinh phan giai cht xo trong ché phim phu gia ding trong thtic &n theo
sang ché khong bao gém hodc khong chira bao tir vi sinh vét, vi du, ndi bao tir hodc
bao tr dinh.

Vi sinh vat c6 thé 1a vi sinh vét ¢6 trong tur nhién ho#c né c6 thé 1a vi sinh vat
dugc bién nap. Vi sinh vét cing ¢ thé 13 t6 hop clia cac vi sinh vat thich hgp.

Theo mot sb khia canh, chung san Xuét enzym va/hodc ching 1én men dudng
C5 va/hodc chiing san xuit axit béo chudi ngin va/hodc chiing thic day hé vi sinh vt
ndi sinh phan giai chat xo theo sang ché co thé 12 mot hodc nhiéu hon vi sinh vét trong
sb cac vi sinh vt sau day: vi khuén, nAm men hogc nim.

Tét hon 14 ching san xuét enzym va/hodc ching 1én men dudng C5 va/hodc
ching san xuét axit béo chudi ngin va/hodc ching thic ddy hé vi sinh vAt noi sinh
phén giai chét xo theo sang ché 1 vi sinh vét ¢6 loi.

Trong sang ché, thuat ngit vi sinh vét dugc nudi truc tiép (DFM) bao gdm vi
khuan duoc cép truc tiép, ndm men dugc cép truc tiép, nam dugc cép truc tiép va cac
t6 hop cua chung.

Tét hon 13 ching san xuit enzym va/hoic ching lén men duong C5 va/hodc
chung san xuét axit béo chudi ngin va/hodc ching thic ddy hé vi sinh vat ndi sinh

phén giai chat xo 1a vi khuan dugce cap truc ti€p.
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Thich hop 14 ching san xuit enzym VVE‘l/hOElC chung 1én men duong C5 va/hodc
chung san xuét axit béo chudi ngén va/hodc chung thic ddy hé vi sinh vat ndi sinh
phan giai chit xo ¢6 thé bao gém vi khuan tir mot hodc nhidu hon chi trong s c4c chi
sau day: Bacillus, Lactobacillus, Propionibacterium va cac t6 hop clia ching .

Theo mot phuong 4n, ching san xuét enzym va/hogc ching 1én men duong C5
va/hodc chiing san xuét axit béo chudi ngan va/hodc chiing thuc day hé vi sinh vat noi
sinh phén giai chit xo ¢6 thé 14 ching dugc chon tr chi Bacillus.

Theo mot phuong 4n, chiing san xuat enzym va/hodc ching 1én men dudng C5
va/hodc chiing san xuat axit béo chudi ngan va/hogc ching thic day hé vi sinh vat ndi
sinh phén giai chit xo c¢6 thé dugc chon tir Bacillus spp sau day: cac chung Bacillus
| subtilis, Bacillus cereus, Bacillus licheniformis, B. pumilus, B. coagulans, B.
amyloliquefaciens, B. stearothermophilus, B. brevis, B. alkalophilus, B. clausii, B.
halodurans, B. megaterium, B. circulans, B. lautus, B. thuringiensis va B. lentus.

Theo it nhdt mét s phuong 4n, (cac) ching B. subtilis 13 Bacillus subtilis
AGTP BS3BPS5, Bacillus subtilis AGTP BS442, B. subtilis AGTP BS521, B. subtilis
AGTP BS918, Bacillus subtilis AGTP BS1013, B. subtilis AGTP BS1069, B. subtilis
AGTP 944. \

Theo it nhat mot s phuong an, (cac) ching B. subtilis 1a Bacillus subtilis 15A-
P4 (PTA-6507), LSSAO1 (NRRL B-50104).

Theo it nhat mét sb phwong an, ching B. pumilus 12 B. pumilus AGTP BS 1068
hoac B. pumilus KX11-1.

Céc chung 3A-P4 (PTA-6506), 15A-P4 (PTA-6507) va 22C-P1 (PTA-6508) da
c6 san cong khai tir Bdo tang gidng chudn Hoa Ky (ATCC: American Type Culture
Collection). Céac ching 2084 (NRRL B-500130); LSSA01 (NRRL-B-50104); BS27
(NRRL B-50105) dd c6 sin cong khai tir béo tang giéng phuc vu nghién ciru nong
nghiép (NRRL: Agricultural Research Service Culture Collection). Chung Bacillus
subtilis LSSA01 d6i khi duoc goi 1a B. subtilis 8. Cac ching nay dugc mo ta trong US
7, 754, 469 B2.

Danisco USA, Inc. cé dia chi tai Waukesha, Wisconsin, My da ndp luu theo
Hiép uéc Budapest cac mau sinh hoc ndp luu néu dudi ddy véi Béo tang gidng phuc
vu nghién ctru néng nghi€p (NRRL) véi ngay ndp luu ban d4u va sd hiéu truy nhap

duoc néu chi tiét dudi day:
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Nop luu Ngay nop luu
Bacillus subtilis AGTP BS3BP5 NRRL B-50510 13/05/2011
‘Bacillus subtilis AGTP BS442 | NRRL B-50542 04/08/2011
Bacillus subtilis AGTP BS521 NRRL B-50545 04/08/2011
Bacillus subtilis AGTP BS918 NRRL B-50508 13/05/2011
" Bacillus subtilis AGTP BS1013 NRRL B-50509 13/05/2011
Bacillus subtilis AGTP BS1069 NRRL B-50544 04/08/2011
Bacillus subtilis AGTP 944 NRRL B-50548 11/08/2011
Bacillus pumilus AGTP BS1068 NRRL B-50543 04/08/2011
Bacillus pumilus AGTP KXII-1 NRRL B-50546 05/08/2011
Bacillus subtilis BSI8 NRRL B-50633 09/01/2012
Bacillus subtilis BS278 NRRL B-50634 09/01/2012
Bacillus licheniformis BL842 NRRL B-50516 20/05/2011

Danisco USA, Inc. c¢6 dia chi tai Waukesha, Wisconsin, My da uy quyén cho
DuPont Nutrition Biosciences ApS c6 dia chi tai Langebrogade 1, PO Box 17, DK-
1001, Copenhagen K, Ban Mach dé vién dan dén cac nguyén liéu sinh hoc da dugc
ndp luu nay trong don yéu cAu cip patent ndy va da dua ra sy dong y khong han ché
va khong thé thay ddi d6i v6i nguyén liéu da duge ndp luu co san cong khai.

AgTech Products, Inc. c¢6 dia chi tai W227 N752 Westmound Drive,
Waukesha, WI 53186, My da ndp luu theo Hiép udc Budapest mau sinh hoc nop luu
néu dudi day voi Bao tang gidng phuc vu nghién ctru nong nghiép (NRRL) v6i ngay
nop luu ban dau va s6 hiéu truy nhap duoc néu chi tiét dudi day:

Bacillus licheniformis BL21 NRRL B-50134

15/04/2008

AgTech Products, Inc da uy quyén cho DuPont Nutrition Biosciences ApS co6
dia chi tai Langebrogade 1, PO Box 17, DK-1001, Copenhagen K, Dan Mach dé vién
dan dén nguyén liéu sinh hoc da duoc ndp luu nay trong don yéu cdu cp patent nay
va da dua ra sy ddng y khong han ché va khong thé thay dbi dbi V(’fi nguyén li¢u da
duge ndp luu c6 sin cong khai.

Béang néu dudi day néu tom t&t kha ning san xuit enzym clia cdc ching dugc

chon bang “thir nghiém DFM san xuat enzym” néu trén:
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Tém tit vé hoat tinh enzym ctia cac ching vi sinh vat duwgc nudi truc tiép thich
hop.?

Bang 2. Céc hoat tinh xenlulaza, xylanaza, va f-mannanaza cua cic chung

Bacillus.
Tén phan lap CMCaza Xylanaza
(Xenlulaza) B-Mannanaza'

BS27 0,0 4,0 3,0
BL21 3,0 0,0 2,5
BL8&42 1,0 0,0 2,5
BS18 3,0 3,0 3,5
15AP4 4,0 2,0 2,5
22CP1 3,0 5,0 2,0
3AP4 - 4,0 2,5 1,5
BS278 4,0 3,0 1,0
LSSAOI1 3.5 4,0 3,3
BS2084 4,0 3,0 1,0
BS3BP5 3.3 3,0 N/A
BS442 1,8 2,5 2,0
BS521 6,0 4,0 2,0
BS918 4,0 5.5 3,3
BS1013 6.5 4,0 2,5
BP1068 3,0 6,0 4,5
BS1069 4,0 4,0 2,5
944 6,5 3,5 1,0
KXII-1 2,5 5,0 N/A

"Mannanaza (vi du, p-mannanaza) 1a tén dugc dat cho 16p enzym ma c6 thé
thuy phén cic lién két 1,4- B-D-glycosidic ctia B-mannan, galactomannan va
glucomannan thanh céc oligosacarit mannan va mannoza, nho d6 ph4 v& mannan chira
hemixenluloza, 1 mdt trong sb cac thanh phan chinh cua thanh té bao thuc vat. p-

mannanaza l1a endo-1,4-p-D-mannanaza (E.C. 3,2,1,78).
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Thich hop 1a ching san xudt enzym va/hodc chiing 1én men dudng C5 va/hodc
ching san xuét axit béo chudi ngin va/hodc ching thic dy hé vi sinh vat ni sinh
phan giai chit xo dugc st dung trong sang ché c6 thé 1a chung duoc chon tir chi
Propionibacterium. Theo mt phuong 4n, DFM dugc st dung trong sang ché co thé
duoc chon tir loai Propionibacterium acidipropionici.

Theo mot phuong an, DFM dugc st dung trong sang ché 14 Propionibacterium
acidipropionici P169.

AgTech Products, Inc. c6 dia chi tai W227 N752 Westmound Dr. Waukesha,
WI 53186, My di ndp luu vao ngay 28/07/2003 theo Hi€p uwdc Budapest
Propionibacterium acidipropionici P169 v61 Bao tang gidng chuin Hoa Ky (ATCC),
Manassas, VA 20110-2209, M§ véi sd hiéu truy nhap PTA-5271. Propionibacterium
acidipropionici P169 dugc néu tham khdo trong Patent My da dugc cip bing sd
US6,951,643B2 va c6 san cong khai tir ATCC.

Theo mot phuong én, chiing san xuét enzym va/hodc chiing 1én men duong C5
va/hodc chung san xuét axit béo chudi ngin va/hodc ching thic day hé vi sinh vat noi
sinh phan giai chit xo dugc st duyng trong sang ché c6 thé 1a chung tir chi
Enterococcus.

Theo mét phuong an, DFM duoc st dung trong séng ché c6 thé dugc chon tir
loai Enterococcus faecium.

Theo modt phuong an, DFM dugc st dung trong sang ché c6 thé 1a
Enterococcus faecium ID7.

Lactococcus lactis ID7 (sau d6 dugc phan loai lai 1a Enterococcus faecium
ID7) dugc ndp luu vao ngay 22/06/2004 theo Hiép udc Budapest véi tén goi 1a
Lactococcus lactis ID7 v6i Béo tang gibng chudn Hoa Ky (ATCC), Manassas, VA
20110-2209, M§ véi sd hiéu truy nhap PTA-6103. Lactococcus lactis ID7 (sau d6
duoc phan loai lai 12 Enterococcus faecium IDT) duge néu tham khéo trong Patent My
d3 duoc cip bang s6 US7,384,628 va c6 sén cong khai tir ATCC. Khi “Enterococcus
faecium ID7” dugce st dung trong ban mo ta nay, can phai hiéu rang tén cla sinh vat
nay c6 thé thay thé véi “Lactococcus lactis ID7” ma duge ndp luu voi s6 hiéu truy
nhép PTA-6103. Enterococcus faecium ID7 cling cé san cong khai tir Danisco Animal
Nutrition, Pan Mach.
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Theo m¢t phuong an, chung san xuét enzym va/hodc ching 1én men dudng C5
va/hodc ching san xuét axit béo chudi ngén va/hodc chung thuc déy hé vi sinh véat noi
sinh phan giai chit xo dugc st dung trong séng ché c6 thé 1a chung tir chi
Lactobacillus. |

Theo mdt phuong an, chung san xuét enzym va/hodc ching 1én men dudng C5
va/hodc ching san xuét axit béo chudi ngén va/hodc ching thuc dﬁy hé vi sinh vat noi
sinh phan giai chét xo ¢6 thé dugc chon tir Lactobacillus spp sau déy: Lactobacillus
buchneri, Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus kefiri,
Lactobacillus bifidus, Lactobacillus brevis, Lactobacillus helveticus, Lactobacillus
paracasei, Lactobacillus rhamnosus, Lactobacillus salivarius, Lactobacillus curvatus,
Lactobacillus bulgaricus, Lactobacillus sakei, Lactobacillus reuteri, Lac_tobacillus
fermentum, Lactobacillus farciminis, Lactobacillus lactis, Lactobacillus delbreuckii,
Lactobacillus plantarum, Lactobacillus paraplantarum, Lactobacillus farciminis,
Lactobacillus  rhamnosus,  Lactobacillus  crispatus,  Lactobacillus  gasseri,
Lactobacillus johnsonii va Lactobacillus jensenii, va cac td hgp cta any ctia chiing.

Theo mdt phuong an, DFM c¢6 thé dugc chon tir mot hoac. nhiéu hon ching
trong sb cac chung sau day: Lactobacillus rhamnosus CNCM-1-3698 va Lactobacillus
farciminis CNCM-1-3699. Céc ching nay da duoc ndp luu tai Béo tang gidng vi sinh
vat qudc gia (CNCM: Collection Nationale de Cultures de Microorganims) 25, Rue
due Docteur Roux, F75724 Paris Cedex 15, Phap vao ngay 08/12/2006 bdi Sorbial,
Route de Spay 72700 Allonnes, Phéap va tt ca cac quyén va loi ich lién quan dén cac
mau ndp lwu sau d6 duge chuyén giao cho Danisco France SAS c6 dia chi tai 20, Rue
de Brunel, 75017 Paris, Phap.

Danisco France SAS da Gy quyén cho DuPont Nutrition Biosciences ApS c¢6
dia chi tai Langebrogade 1, PO Box 17, DK-1001, Copenhagen K, Dan Mach dé vién
dan dén cac nguyén liéu sinh hoc d dugce ndp luu nay trong don yéu ciu cip patent
nay va da dua ra sy dong y khong han ché va khong thé thay d6i dbi v6i nguyén lidu
da duge ndp luu cé san cong khai.

Theo it nhit mét sé phuong an, DEM c¢6 thé duoc chon tir Lactobacillus lactis
DJ6 (PTA 6102) va/hoac Lactococcus lactis ID7 (PTA 6103).

AgTech Products, Inc. c6 dia chi tai W227 N752 Westmound Drive,
Waukesha, WI 53186, M§ da ndp luu theo Hiép wdc Budapest cic miu sinh hoc nop
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luu néu dudi day véi Bao tang giéng chuin Hoa Ky (ATCC), Manassas, VA 20110-

2209, M§ véi ngay ndp luu ban ddu va sd hiéu truy nhap duge néu chi tiét dudi day:

Lactobacillus lactis DJ6 PTA 6102 22/06/2004
Lactococcus lactis ID7 PTA 6103 7 22/06/2004

AgTech Products, Inc. 43 uy quyén cho DuPont Nutrition Biosciences ApS c6
dia chi tai Langebrogade 1, PO Box 17, DK-1001, Copenhagen K, Dan Mach dé vién
din dén cac nguyén liéu sinh hoc d dugc ndp luu nay trong don yéu cdu cép patent
ndy va da dua ra sy dong y khong han ché va khong thé thay dbi déi véi nguyén liéu
da dugc ndp luu 6 san cong khai.

Theo it nhdt mot phwong 4n, nhiéu hon mét ching trong s6 (céc) ching duoc
héu trong ban mé ta nay dugc két hop lai.

Do d6, chiing san xudt enzym va/hodc ching 1én men dudng C5 va/hoic ching
san xudt axit béo chudi ngin va/hodc ching thiic ddy hé vi sinh vét ndi sinh phan giai
chit xo duge st dung trong sang ché ¢ thé 14 t6 hop cta it nhat hai, thich hop 1a it
nhét ba, thich hop 1 it nhit bén ching DFM dugc néu trong ban mo ta nay, vi du, cac
ching DFM dugc chon tir nhdém bao gdm Bacillus subtilis AGTP BS3BPS5, Bacillus
subtilis AGTP BS442, B. subtilis AGTP BS521, B. subtilis AGTP BS918, Bacillus
subtilis AGTP BS1013, B. subtilis AGTP BS1069, B. subtilis AGTP 944, B. pumilus
AGTP BS 1068, B. pumilus KXI11-1, Propionibacterium P169, Lactobacillus
rhamnosus CNCM-I1-3698 hoac Lactobacillus farciminis CNCM-I1-3699.

Theo mot phuong 4n, t6t hon 1a DEM c6 thé 1a mdt hoic nhiéu hon chiing
thuoc nhéom bao gém Bacillus subtilis AGTP BS3BP5, Bacillus subtilis AGTP BS442,
B. subtilis AGTP BS521, B. subtilis AGTP BS918, Bacillus subtilis AGTP BS1013,
B. subtilis AGTP BS1069, B. subtilis AGTP 944, B. pumilus AGTP BS 1068, B.
pumilus KX11-1 va t6 hop ciia ching. |

Thé phat sinh hodc bién thé Bacillus, Lactobacillus hodc Propionibacterium
bét ky ciing dugc bao ham va hitu dung trong céc phuong phap dugc md ta va duge
yéu cau bao ho trong don nay.

Theo mdt sb phuong &n, cac chung bién thé Bacillus c6 tit ca cac dic tinh cia
Bacillus subtilis AGTP BS3BP5, Bacillus subtilis AGTP BS442, B. subtilis AGTP
BS521, B. subtilis AGTP BS918, Bacillus subtilis AGTP BS1013, B. subtilis AGTP
BS1069, B. subtilis AGTP 944, B. pumilus AGTP BS 1068 hodc B. pumilus KX11-1
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cling dugc bao ham va hitu dung trong cac phuong phap dugec mo ta va dugc yeu cau
bao ho trong don nay.

v Nhu duge st dung trong ban mod ta nay, “bién thé” c6 do dong nhit cua céc
trinh tw di truyén 14 it nhét 80% véi cac chung da duoc boc 1§ khi duge phan tich phan
tmg chudi polymeraza - ADN da hinh dugc khuéch dai ngiu nhién (RAPD-PCR).
Mirc dd cua do dong nhit cia cac trinh tu di truyén c6 thé thay ddi. Theo mot 56
phuong 4n, bién thd c6 do ddng nhét cta cac trinh tw di truyén 1a it nhat 85%, 90%,
95%., 96%, 97%, 98% hodc 99% vdi cac ching dd dugc bdc 10 khi duoc phan tich
RAPD-PCR.

S4u doan mdi ma c6 thé dugc s dung dé phan tich RAPD-PCR bao gbm céc
doan mdi néu dudi day:

Poan mdi 1 (5°-GGTGCGGGAA-3*), doan mdi 2 (5-GTTTCGCTCC-3%),
doan mdi 3 (5°-GTAGACCCGT-3"), doan mdi 4 (5’~AAGAGCCCGT-3"), doan mdi 5
(5°-AACGCGCAAC-3°), doan mdi 6 (5°-CCCGTCAGCA-3’). Phan tich RAPD c6
thé dugc thuc hién bang cach st dung bo Ready-to-Go™ RAPD Analysis Beads
(Amersham Biosciences, Thuy Dién), duoc thiét ké dudi dang cac hdn hop phan ung
duge tron san, duge phan phéi sén dé thuc hién viéc phéan tich RAPD.

Vi khuén duogc cp truc tiép dugce sir dung trong séng ché c6 thé 1a thude clng
mot kiéu (chi, loai va chung) hodc c6 thé bao gém hdn hop clia céac chi, loai va/hodc
ching.

Tét hon 13, DFM dugc sir dung trong sang ché 12 vi sinh vét thudng duge cong
nhan 1a an toan va, t6t hon 13 dugc phé chuin boi GRAS.

Chuyén gia trong linh vuc k¥ thuat nay s& dé dang biét duoc céac loai va hoic
cac ching dic hiéu cua cac vi sinh vét tir cdc chi dugc néu trong ban mo ta nay, ma
dugc st dung trong nganh cdng nghi¢p thuc phim va/hodc néng nghiép va thuong
dugc xem la thich hop cho su tiéu thu ciia dong vat.

Tét hon 13, DFM dugc sir dung trong sang ché 1a DFM thich hop cho su tiéu
thu ctia dong vat.

Thuén loi 13, khi san phdm 1a thirc an hodc ché pham phu gia ding trong thirc
in, DFM c6 thé séng duoc cin phai vAn c6 hiéu qua qua ngay "han chot" hodc ngay
"hét han" thong thudng cia san phdm ma trong thoi gian d6 thic dn hodc ché pham

phu gia dung trong thirc &n dugc chao ban bdi nguoi ban 1€. Do dai cua thoi gian
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mong mudn va thoi han sir dung théng thuong sé thay dbi giira cac loai thirc 4n chin
nudi va nguoi cé k¥ nang trung binh trong linh vuc k¥ thuit nay s€ biét rang thoi han
st dung s€ thay dbi theo loai thirc 3n chin nudi, kich thudc cta thirc in chin nuoi,
nhiét d6 bao quéan, diéu kién ché bién, nguyén liéu bao goi va thiét bi bao gbi.

Theo mot sé phuong 4n, quan trong 14 DFM phai ¢6 tinh dung chiu d6i véi
nhiét, tic 12 ¢6 tinh chiu nhiét. Didu nay 13 dic biét quan trong trong trudong hop thirc
an duogc tao vién. Do do, theo mot phuong an, DFM co6 thé 14 vi sinh vat chiu nhiét,
nhu vi khuan chiu nhiét, bao gém, vi du, Bacillus spp.

Theo mdt sd phuong an, c6 thé wu tién néu DFM 14 vi khuén tao bao tr, nhu
Bacilli, vi du, Bacillus spp. Cac Bacillus c6 kha nang tao cic ni bao tu 4n dinh khi
didu kién sinh truéng khong thuan loi va c6 tinh khang rat cao ddi véi nhiét, d6 pH, do
4m va cac chét khir tring.

Thich hop 14, DFM khéng phai 1a vi sinh vat da bi 1am bét hoat.

Theo mot phuong an, DFM c6 thé 1a vi sinh vat ¢6 thé sdng dugc hogc khong
thé séng duoc ma duge str dung ¢ dang did dugce phén 1ap hodc da dugce ban phan lap.
DFM c¢6 thé dugce sir dung trong t6 hop cling véi hoic khong cliing véi moi trudng sinh
truéng ma né duge nudi cay trong do. ‘

Theo mot phuwong an, DFM c6 kha nang tao ra cac don vi hinh thanh khuén lac
khi dugc nudi trén mdi trudng thich hop. M6i truong thich hop nay c6 thé chira (hoic
bao gdm) thire an hodc thanh phan cAu tao thirc an.

Theo mét phuwong an, DFM khong c6 kha ning tao ra cac don vi hinh thanh
khuén lac khi dugc nudi trén mdi truomg thich hop. Moi truong thich hgp nay ¢ thé
chira (hodc bao gdm) thirc An hodc thanh phén cu tao thirc an.

Khong phu thudc vao viéce liéu DFM c¢6 kha ndng hay khong c6 kha nang tao ra
céc don vi hinh thanh khudn lac khi duoc nudi trén moi truong thich hop — cac té bao
ndy ¢ thé van cé hoat tinh chuyén hoéa (vi du, ngay ca khi chiing khong thé phan
chia). '

Theo mot phuong an, DFM ¢o thé dugc ding & dang té bao khong thé séng
duoc.

Thcorn@tphuongén;Dthcéthéduqcdﬁng(ﬁdangtébéocéthéséngduqa

DFM c6 thé dugc dinh liéu mot cach thich hop.
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Thich hop 1a lidu luong ciia DFM trong thitc dn c6 thé nam tir khoang 1x103
CFU/g thirc an dén khoang 1x10° CFU/g thirc an, thich hop 1a nim tir khoang 1x10*
CFU/g thuc an dén khoang 1x10% CFU/g thttc an, thich hop 12 nim tir khoang 7,5x10*
CFU/g thirc an dén khoang 1x107 CFU/g thirc n.

Theo mot phuong an, DFM dugc dinh lidu trong thirc an chin nuéi v6i lugng
16n hon khoang 1x10° CFU/g thirc in, thich hop 1a 16n hon khoang 1x10* CFU/g thiic
an, thich hop 12 16n hon khoang 7,5x10* CFU/g thirc an. \

Thich hop 14 lidu lwong ctia DFM trong ché phdm phu gia ding trong thirc n
c6 thé ndm tir khoang 1x10° CFU/g ché phdm dén khbéng 1x10"3 CFU/g ché phim,
thich hop 12 ndm tir khoang 1x106 CFU/g ché phdm dén khoang 1x10'> CFU/g ché
phém, thich hop 13 nim tir khoang 3,75x107 CFU/g ché phim dén khoang 1x10'!
CFU/g ché phim.

Theo mot phuong an, DFM dugc dinh lidu trong ché phém phu gia dung trong
thitc an voi lugng 16n hon khoang 1x10° CFU/g ché pham, thich hop 1a 16n hon
khoang 1x10% CFU/g ché phim, thich hop 12 16n hon khoang 3,75x107 CFU/g ché
phém.

Theo phuong 4n duoc vu tién, DFM c6 thé duoc dinh liéu trong ché pham phu
gia dung trong thurc &n véi lugng ndm tir khoang 5x107 dén khoang 1x10° CFU/g,
thich hop 14 véi lugng nim tir khoang 1x10® dén khoang 5x10® CFU/g ché pham.

/ Theo phuong 4n dugc wu tién khiac, DEFM ¢6 thé duge dinh lidu trong ché phdm
phu gia dung trong thic &n v6i luong nim tir khoang 5x103 dén khoang 5x10° U/g,
thich hop 12 véi lwong nim tir khoang 1x10* dén khoang 1x10° CFU/g ché pham.
Enzym phan giai chat xo

DFM dugc néu trong ban mo ta nay co thé dugc st dung trong td hop véi it
nhit mot xylanaza va it nhdt mot B-glucanaza (va, tfly chon, it nhit mot enzym phan
giai chit xo khéc nita).

B-glucanaza hodc endo-glucanaza la tén dugc dit cho 16p enzym ma co thé thay
phan céc lién két (1,3)-p-D-glycosidic va/hodc (1,4)-B-D-glycosidic cia (1.,4)-B-
glucan, (1,3;1,4)-B-glucan va xenluloza thanh cac oligosacarit glucoza va glucoza, nho
do6 pha v xenluloza va hemixenluloza, 1a cac thanh phén chinh ctia thanh té bao thuc

n

vat.
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B-glucanaza dugc st dung trong sang ché c6 thé 1a p-glucanaza bt ky c6 bén
trén thi truong. |

Theo mot phuong an, B-glucanaza 1a endoglucanaza, vi du, endo-1,4-B-D-
glucanaza (duoc phén loaila E.C.3.2.1.4).

Thich hop 13, B-glucanaza duge sir dung trong sang ché c6 thé 13 B-glucanaza tir
Bacillus, Trichoderma, Aspergillus, Thermomyces, Fusarium va Penicillium.

Theo mot phuong 4n, enzym phén giai chit xo c6 thé 1 B-glucanaza dugc san
xudt tir mot hodc nhiéu hon vat chu trong sb cac vat chi biéu hién dugc chon tir nhém
bao gdm: Bacillus lentus, Aspergillus niger, Trichoderma Vreesei, Penicillium
funiculosum,  Trichoderma  longibrachiatum, Humicola insolens,  Bacillus
amyloliquefaciens, Aspergillus aculeatus, Aspergillus aculeatus.

Theo mét phwong 4an, enzym phan giai cht xo ¢6 thé 12 mot hodc nhiéu hon
san pham trong sb cc san pham thuong mai néu duéi day, san phim nay chua it nhét
13 enzym phén giai chit xo B-glucanaza:

Econase® GT hoic Econase® BG (c6 san tir AB Vista), Rovabio Excel® (c6
sin tir Adisseo), Endofeed® DC va Amylofeed® (c6 sin tir Andres Pintaluba S.A.),
AveMix® XG10 (tr Aveve), Natugrain®, Natugrain® TS, hodc Natugrain® TS/L (c6
san tir BASF), Avizyme® 1210, Avizyme® SX, Grindazym® GP, Grindazym® GV,
Porzyme® 8100, Porzyme® 9102, Porzyme® tp100, AXTRA® XB, Avizyme® 1100,
Avizyme® 1110, Avizyme® 1202, Porzyme® sf hoic Porzyme® SP (c6 sin tir
Danisco Animal Nutrition), Bio-Feed Plus®, Ronozyme A®, Ronozyme VP® hodc
Roxazyme G2® (c6 san tir DSM), Hostazym C® (c6 san tr Huvepharma), Kemzyme
W Dry hoic Kemzyme W Liquid (c6 sin tir Kemin), Biogalactosidase BL (c6 sin tir
Kerry Ingredients), Safizyme G (c6 sin tir Le Saffre), hodc Feedlyve AGL (c6 sén tur
Lyven).

Theo mot phuong an, B-glucanaza c6 thé dugc nhén tir Axtra®XB.

B-glucanaza c6 thé dugc dinh lidu véi luong thich hop bat ky.

Theo mot phuong an, B-glucanaza dugc st dung trong sang ché c6 thé c6 mat
trong thirc 4n chan nudi voi lugng ndm tir khoang 50 BGU/kg thirc in dén khoang
50000 BGU/kg thire an, thich hop 13 ndm tir khoang 100 BGU/kg thirc in dén khoang
1000 BGU/kg thure an.
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B-glucanaza dugc st dung trong sang ché c6 thé co mit trong thirc dn chin
nudi véi lwong ndm tir khoang 75BGU/kg thirc &n dén khoang 400BGU/kg thirc in,
thich hop 13 nim tir khoang 150BGU/kg thirc an dén khoang 200 BGU/kg thuc an.

Theo mot phuong an, B-glucanaza c6 mét trong thirc &n chdn nudi véi luong
nhdé hon 1000BGU/kg thirc an, thich hgp 18 nhé hon khoang 500BGU/kg thuc an,
thich hop 1a nhé hon 250 BGU/kg thurc an.

Theo mot phuong an, B-glucanaza c6 mat trong thic dn chdn nudi véi luong
16n hon 75BGU/kg thitc n, thich hop 1a 16n hon 100BGU/kg thire én.

Thich hop 13, B-glucanaza c6 mat trong ché phdm phu gia ding trong thirc &n
v6i lwong nam tir khoang 150BGU/g ché phim dén khoang 3000 BGU/g ché phim,
thich hop 12 v6i lvong ndm tir khoang 300BGU/g ché phdm dén khoang 1500 BGU/g
ché pham.

Theo mot phuong an, f-glucanaza c6 mat trong ché phim phu gia ding trong
thirc &n v6i luong nhé hon 5000 BGU/g ché pham, thich hop 14 véi lugng nhd hon
4000 BGU/g ché pham, thich hop 1a v6i lugng nho hon 3000 BGU/g ché pham, thich
hop 12 v6i lwgng nhé hon 2000 BGU/g ché pham.

Theo mét phuong &n, B-glucanaza c¢6 mat trong ché pham phu gia ding trong
thirc an v6i lwong 16n hon 50 BGU/g ché pham, thich hop la véi lugng 16n hon 100
BGU/g ché pham, thich hop 1a v6i lwgng 16n hon 125 BGU/g ché pham.

Theo mdt sé phuong 4n, hoat tinh ctia B-glucanaza c6 thé duoc tinh toan bang
“thtr nghiém hoat tinh B-glucanaza (BGU)” duoc néu trong ban mo ta nay.

- Theo mdt phuong an, B-glucanaza dugce sir dung trong sang ché ¢6 thé c6 hoat
tinh B-glucanaza nhu dugc xac dinh bing “thtr nghiém hoat tinh B-glucanaza (CMC
U/g)” dugc néu trong ban mo ta nay.

Nhu duoc st dung trong ban mod ta nay, thuat nglt “enzym phan giai chat xo0”
¢6 thé bao gdbm mot hodc nhiéu hon enzym phén giai chét xo trong sb cic enzym phén
giai chit xo sau ddy: xylanaza (vi du, endo-1,4-B-D-xylanaza (E.C. 3.2.1.8) hoac 1.4
B-xylosidaza (E.C. 3.2.1.37)), B-glucanaza (E.C. 3.2.1.4), xenlobiohydrolaza (E.C.
3.2.1.176 va E.C. 3.2.1.91), B-glucosidaza (E.C. 3.2.1.21), feruloyl esteraza (E.C.
3.1.1.73),  o-arabinofuranosidaza  (E.C.  3.2.1.55), pectinaza (vi du,
endopolygalacturonaza (E.C. 3.2.1.15), exopolygalacturonaza (E.C. 3.2.1.67) hodc
pectat lyaza (E.C. 4.2.2.2)), hodc cac t6 hop cta ching.
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Nhu dugc st dung trong ban mo ta nay, thuit ngit “enzym phén giai chét xo
khéc nita” ¢6 thé bao gdm mot hodc nhiéu hon enzym phan giai chit xo trong sb cac
enzym phan giai chit xo sau day: xenlobiohydrolaza (E.C. 3.2.1.176 va E.C. 3.2.1.91),
B-glucosidaza (E.C. 3.2.1.21), B-xylosidaza (E.C. 3.2.1.37), feruloyl esteraza (E.C.
3.1.1 .73), o-arabinofuranosidaza  (E.C. 3.2.1.55), pectinaza (vi du,
endopolygalacturonaza (E.C. 3.2.1.15), exopolygalacturonaza (E.C. 3.2.1.67) hodc
pectat lyaza (E.C. 4.2.2.2)), hodc céc t6 hop ciia ching.

Chuyén gia trong linh vuc k¥ thuit nay s€ hiéu ring “enzym phan giai chit xo
khéc nita” c¢6 thé bao gdm nhiéu enzym phan giai chét xo khac nita.

Theo mot phuong an, DFM dugce néu trong ban md ta nay ¢ thé dugc sir dung
trong tb hop véi it nhat mot xylanaza, it nhét mot B-glucanaza va it nhét mot enzym
phén giai chit xo khéc nita.

Theo mot phuong an khac, DFM dugc néu trong badn mo ta nay ¢ thé duoc st
dung trong td hop vdi it nhit mot xylanaza, it nhét mot B-glucanaza va hai (hodc it
nhét 13 hai) enzym phén giai chat xo khac nita.

Theo mot phuong an khac, DFM dugc néu trong ban mo ta nay ¢o thé dugc sir
dung trong td hop véi it nhat mot xylanaza, it nh4t mot B-glucanaza va ba (hoic it nhat
12 ba) enzym phan giai chat xo khéc nita.

Theo mot phuong an khac, DFM dugc néu trong ban mo ta nay co thé dugc str
dung trong t6 hop véi it nhit mot xylanaza, it nhit mot p-glucanaza va bdn (hoic it
nhét 12 bbn) enzym phan giai chit xo khc nita.

Theo mot phuong an, DFM dugc néu trong ban mo ta nay co thé dugc st dung
trong t6 hop v6i moi truong 16ng hodc san pham 1én men & trang théi ran chia hoat
tinh hodc cac hoat tinh enzym c6 thé do dugc theo séng ché. |

Theo mét phuong an, DFM dugc néu trong ban mo ta nay ¢o thé dugc st dung
trong td hop véi cac enzym theo sang ché, cac enzym nay & dang da dugc phan 1ap
hodc da dugc tinh ché. |

Theo mdt phuong an, DFM dugc néu trong ban mo ta nay co thé dugc sir dung
trong t6 hop véi cac enzym theo sang ché, cac enzym nay 1 cdc enzym ngoai sinh d6i

v6i DFM trong ché pham (vi du, néu DFM 14 ching san xuét enzym).
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Tét hon 13, (cac) enzym phan giai chit xo c¢6 mit trong thirc &n chin nudi véi
luong nim tir khoang 0,05 dén 5 g protein enzym trong mdi hé mét (MT: metric ton)
thirc an (hodc mg/kg).

Thich hop 1a, trng enzym phéan giai chit xo c6 thé c6 mit trong thitc an chan
nudi voi luong nam tir khoang 0,05 dén 5 g protein enzym trong mdi hé mét (MT)
thire dn (hodc mg/kg).

Thich hop 13, toan bd enzym phan giai chit xo ¢6 mit trong thirc dn chin nudi
v6i lwong ndm tir khoang 0,05 dén 5 g protein enzym trong mdi hé mét (MT) thic an
(hodc mg/kg).

Tt hon 13, (cac) enzym phén gidi chét xo' ¢6 mit trong ché phim phu gia ding
trong thirc an (hoic hdn hop tron sin) v6i lwong ndm tir khoang 0,05 dén 100 mg
protein/g ché pham (vi du, véi tbng lugng bao gbdbm trong khiu phan 4n nim trong
khoang tir 50 dén 1000g/MT).

Thich hop la, tirng enzym phéan giai chét xo c6 mit trong ché pham phu gia
ding trong thic an (hodc hdn hop tron sén) véi lugng ndm tir khoang 0,05 dén 100 mg
protein/g ché phdm (vi du, véi tong lugng bao gdm trong khau phan in nim trong
khoang tir 50 dén 1000g/MT).

Thich hop 13, toan by enzym phén gidi chét xo ¢6 mit trong ché pham phu gia
ding trong thire an (hodc hdn hop tron sén) véi lugng ndm tir khoang 0,05 d&n 100 mg
protein/g ché phdm (vi du, véi téng lwong bao gdm trong khiu phan in nim trong
khoang tir 50 dén 1000g/MT).

Theo phuong an dugc uu tién, enzym phéan giai chét xo (vi dy, timg enzym
phén giai chit xo hodc toan bd enzym phan giai chét x0) ¢6 thé c6 mit trong ché phim
phu gia dung trong thtrc an (hodc hdn hop tron sin) voi luong nam tir khoang 50 dén
khoang 700 g/MT thirc an. Thich hop 1a, enzym phéan giai chét xo (vi du, timg enzym
phan giai chat xo hodc toan by enzym phan giai chét x0) ¢6 thé c6 mit trong ché pham
phu gia ding trong thtic an (hodc hdn hop tron sén) véi lugng nam tir khoang 100 dén
khoang 500 g/MT thtrc an.

Theo mot phuong an, (cac) enzym phén giai chét xo khéc nita dugc str dung
trong sang ché co thé chta (hodc v& co ban bao gdm, hoic bao gdm)

xenlobiohydrolaza (E.C. 3.2.1.176 va E.C. 3.2.1.91).
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Theo mot phuong an khéc, (cac) enzym phan giai chét xo khac nita duoc st
dung trong sang ché cé thé chira (hodic vé& co ban bao gdm, hoic bao g6m) B;
glucosidaza (E.C. 3.2.1 21).

Thich hop 13, enzym phén giai chat xo khéc nita c6 thé chua (hodc vé co ban
bao gém, hodc bao gdm) xenlobiohydrolaza (E.C. 3.2.1.176 va E.C. 3.2.1.91), B-
glucosidaza (E.C. 3.2.1.21) hogc cac td hop cua ching.

Theo mdt phuong an khac, (cac) enzym phan giai chét xo khac nita duge sir
dung trong sang ché c6 thé chira (hodic vé& co ban bao gdm, hodic bao gbm) P-
xylosidaza (E.C. 3.2.1.37).

Theo mot phuong an, (cac) enzym phéin giai chit xo dugc st dung trong sang
ché c6 thé chita (hodc vé& co ban bao gdm, hodc bao gdm) feruloyl esteraza (E.C.
3.1.1.73).

Theo mot phuong an khéc, enzym phan giai chét xo khéc nita dugc sit dung
trong sang ché co thé chia (hoic vé co ban bao gbm, hodc bao gbm) a-
arabinofuranosidaza (E.C. 3.2.1.55).

Theo mot phuong an khéac, nita (cac) enzym phén giai chét xo khac nita duge
st dung trong sang ché co thé chira (hodc vé co ban bao gdm, hoic bao gdm)
pectinaza (vi du, endopolygalacturonaza (E.C. 3.2.1.15), exopolygalacturonaza (E.C.
3.2.1.67) hoac pectat lyaza (E.C. 4.2.2.2)).

Theo phurong an dugc uu tién, (cac) enzym phén giai chét xo khac nita duoc st
dung trong sang ché c6 thé chira (hoic vé co ban bao gdm, hoic bao gdm) mot hogc
nhidu hon (thich hop 13 hai hodc hai hogc nhiéu hon hai, thich hop 1a ba) pectinaza
dugc chon tr nhém bao gbébm: endopolygalacturonaza (E.C. 3.2.1.15),
exopolygalacturonaza (E.C. 3.2.1.67) va pectat lyaza (E.C. 4.2.2.2).

Theo mot phuong an, (cac) enzym phén giai chét xo khéc nita dugce sit dung
trong sang ché c6 thé chua (hoic vé co ban bao gdm, hoic bao gbm)
xenlobiohydrolaza (E.C. 3.2.1.176 va E.C. 3.2.1.91), B-glucosidaza (E.C. 3.2.1.21), B-
xylosidaza (E.C. 3.2.1.37), feruloyl esteraza (E.C. 3.1.1.73), a-arabinofuranosidaza
(E.C. 3.2.1.55), va/hodc pectinaza (vi du, endopolygalacturonaza (E.C. 3.2.1.15),
exopolygalacturonaza (E.C. 3.2.1.67) hodc pectat lyaza (E.C. 4.2.2.2).

Sang ché d& xuit to hop cua it nhat mot xylanaza, véi it nhat mot B-glucanaza

va it nhat DFM dic hiéu dugc néu trong ban mo ta nay.
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Theo phuong an dwoc vu tién, it nhit mot xylanaza, it nhét mot p-glucanaza va
it nhat DFM dic hiéu duoc néu trong ban mo ta nay co thé dugc két hop véi enzym
phan giai chat xo khéc nita dugc néu trong ban md ta nay.

Sang ché con @& xuat td hop cua it nhit mot xylanaza va it nhit mot B-
glucanaza, vdi it nhét hai, nhu it nhét ba hoac it nhat bon hodc it nhit nam, enzym
phan giai cht xo khéc nira va it nhat DFM dic hiéu dugc néu trong bén mo ta nay.

Xylanaza 1a tén dugc dit cho 16p ma phan gidi polysacarit beta-1,4-xylan mach
thang thanh xyloza, nho d6 pha v& hemixenluloza, 1a mot trong sb cac thanh phan
chinh ctia thanh t€ bao thuc vat.

Xylanaza dugc st dung trong sang ché c6 thé 13 xylanaza c6 ban trén thi trudng
bét ky.

Thich hop 14, xylanaza c6 thé 1a endo-1,4-p-d-xylanaza (dugc phén loai 12 E.C.
3.2.1.8).

Theo mdt phuong an, tét hon 1a xylanaza 1a endoxylanaza, vi du, endo-1,4-p-d-
xylanaza. Chi s6 phan loai cho endo-1,4-B-d-xylanaza 1a E.C. 3.2.1.8.

Theo mot phuong 4n, sang ché d& xudt DFM trong td hop v6i endoxylanaza, vi
du, endo-1,4-p-d-xylanaza, va enzym khéc.

T4t ca céc chi s6 phan loai enzym E.C. dugc dé cap dén trong ban mo ta nay c6
lién quan dén cac chi s phan loai dugc néu trong 4n phdm Enzyme Nomenclature —
Recommendations (1992) ctia Hoi ddng danh phép thudc Lién minh qudc té vé sinh
hoa va sinh hoc phan tir — ISBN 0-12-226164-3.

Thich hgp 14, xylanaza dugc st dung trong sing ché co thé 1a xylanaza tir
Bacillus hoac Trichoderma.

Theo mot phuong an, xylanaza co thé 1a xylanaza chita (hoic bao gdm) trinh tu
amino axit duoc thé hién trong ban md ta nay 1a SEQ ID No. 1, xylanaza chtra (hoic
bao gdm) trinh tu amino axit duoc thé hién trong ban mo ta nay 1a SEQ ID No. 2 hoic
xylanaza chira (hodc bao gém) trinh ty amino axit dugc thé hién trong ban mo ta nay
la SEQ ID No. 3 (FveXyn4), xylanaza tir Trichoderma reesei, Econase XT™ hogc
Rovabio Excel™.

Theo mot phuong an, xylanaza c6 thé 1a xylanaza trong Axtra XAP® hoic
Avizyme 1502® hodc AxtraXB™, c hai san phim nay déu c6 ban trén thi truong tir
Danisco A/S.
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Theo mot phuong an dugc uu tién, xylanaza dugc st dung trong sang ché coé
the 12 mot hodc nhi€u hon xylanaza trong s6 cac xylanaza trong mot hodc nhi€u hon

san pham thuong mai trong s6 cac san pham thuong mai néu dudi day:

Tén thuong
mai ® Cong ty Loai xylanaza Nguén xylanaza
endo-1,4-B-
Allzyme PT Alltech xylanaza Aspergillus Niger
Andrés Pintaluba endo-1,4-3- Aspergillus Niger
Amylofeed S.A xylanaza (phoenicis)
endo-1,4-f-
Avemix 02 CS Aveve xylanaza Trichoderma reesei
AveMix XG endo-1,4-3-
10 Aveve, NL xylanaza Trichoderma reesei
endo-1,4-f- - Trichoderma
Avizyme 1100 Danisco xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Avizyme 1110 Danisco xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Avizyme 1202 Danisco xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Avizyme 1210 Danisco xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Avizyme 1302 Danisco xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Avizyme 1500 Danisco xylanaza longibrachiatum
endo-1,4-B- Trichoderma
Avizyme 1502 Danisco xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Avizyme 1505 Danisco xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Avizyme SX Danisco xylanaza longibrachiatum
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endo-1,4-B- Trichoderma
Axtra XAP Danisco xylanaza longibrachiatum
endo-1,4-- Trichoderma
Axtra XB Danisco xylanaza longibrachiatum
Belfeed endo-1,4-f-
MP100 Beldem xylanaza Bacillus subtilis
Puoc san xuit &
Aspergillus oryzae mang
gen tit Thermomyces
Biofeed endo-1,4-- lanuginosis va
Combi Novozymes A/S xylanaza Aspergillus aculeatus
endo-1,4-B-
Biofeed Plus DSM xylanaza Humicola insolens
Puoc san xuit &
Aspergillus oryzae mang
Biofeed endo-1,4-B- gen tir Thermomyces
Wheat Novozymes A/S xylanaza | lanuginosis
Danisco
Glycosidase ‘Danisco Animal endo-1.,4-f-
(TPT/L) Nutrition xylanaza Trichoderma reesei
Danisco endo-1,4-f-
Xylanase Danisco xylanaza Trichoderma reesei
Econase endo-1,4-B-
Wheat Plus | ABenzymes/ABVista xylanaza Trichoderma reesei
endo-1,4--
Econase XT - ABVista xylanaza Trichoderma reesei
Endofeed® Andres Pintaluba endo-1,4-B-
DC S.A. xylanaza Aspergillus Niger
Feedlyve endo-1,4--
AXC Lyven xylanaza Trichoderma koningii
Feedlyve Lyven endo-1,4-B- Trichoderma
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AXL xylanaza longibrachiatum
Grindazym endo-1,4-B-
GP Danisco xylanaza Aspergillus Niger
Grindazym endo-1,4-f-
GV Danisco xylanaza Aspergillus Niger
endo-1,4-f- Trichoderma
Hostazym X Huvepharma xylanaza longibrachiatum
Kemzyme endo-1,4-f-
Plus Dry Kemin xylanaza Trichoderma viride
Kemzyme endo-1,4-f3-
Plus Chét 10ng Kemin xylanaza Trichoderma viride
Kemzyme W endo-1,4-f-
Dry Kemin xylanaza Trichoderma viride
Kemzyme W endo-1,4-B-
Liquid Kemin xylanaza Trichoderma viride
endo-1,4-f- Trichoderma
Natugrain BASF xylanaza longibrachiatum
Natugrain TS endo-1,4-B-
Plus BASF xylanaza Aspergillus Niger
Natugrain endo-1,4-f-
Wheat BASF xylanaza Aspergillus Niger
Natugrain® endo-1,4-B-
TS/L BASF xylanaza Aspergillus Niger
Trichoderma
endo-1,4-- longibrachiatum
Natuzyme Bioproton xylanaza /Trichoderma reesei
endo-1,4-f-
Nutrase Xyla Nutrex xylanaza Bacillus subtilis
endo-1,4-B- Trichoderma
Porzyme 8100 Danisco xylanaza longibrachiatum
Porzyme 8300 Danisco endo-1,4-f3- Trichoderma
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xylanaza longibrachiatum
endo-1,4-- Trichoderma
Porzyme 9102 Danisco xylanaza longibrachiatum
Porzyme
9310/Avizyme endo-1.,4-pB- Trichoderma
1310 Danisco xylanaza longibrachiatum
Porzyme endo-1,4-p- Trichoderma
tp100 Danisco xylanaza longibrachiatum
Gen Thermomyces
lanuginosus
Ronozyme endo-1,4-B- duoc biéu hién &
AX DSM xylanaza Aspergillus oryzae
Gen Thermomyces
lanuginosus
Ronozyme endo-1,4-- dugc biéu hién &
WX DSM/Novozymes xylanaza Aspergillus oryzae
endo-1,4-f-
Rovabio Excel Adisseo  xylanaza Penicillium funiculosum
endo-1,4-- Trichoderma
Roxazyme G2 | DSM/Novozymes xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Safizym X Le Saffre xylanaza longibrachiatum
endo-1,4-f- Trichoderma
Xylanase Lyven xylanaza longibrachiatum

Theo mot phuong an, xylanaza c6 thé 14 xylanaza chira (ho#c bao gbm) trinh tur
polypeptit dugc thé hién trong ban mo ta nay la SEQ ID No. 1, SEQ ID No. 2, SEQ ID
No. 3, SEQ ID No. 4, SEQ ID No. 5, SEQ ID No. 6, SEQ ID No. 7, SEQ ID No. &,
SEQ ID No. 9, SEQ ID No. 10, SEQ ID No. 11, hoge SEQ ID No. 12; hofic bién thé,
thé twong ddng, manh hozc thé phét sinh ctia chiing ma c6 do ddng nhét 1 it nhét 75%
(nhu do ddng nhét 13 it nht 80%, 85%, 90%, 95%, 98% hodc 99%) véi SEQ ID No. 1
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hodc SEQ ID No. 2, SEQ ID No. 3, SEQ ID No. 4, SEQ ID No. 5, SEQ ID No. 6,
SEQ ID No. 7, SEQ ID No. 8, SEQ ID No. 9, SEQ ID No. 10, SEQ ID No. 11, hodc
SEQ ID No. 12; hoic trinh tu polypeptit ma chira SEQ ID No. 1, SEQ ID No. 2, SEQ
ID No. 3, SEQ ID No. 4, SEQ ID No. 5, SEQ ID No. 6, SEQ ID No. 7, SEQ ID No. 8,
SEQ ID No. 9, SEQ ID No. 10, SEQ ID No. 11, hodac SEQ ID No. 12 véi dot bién thé
bao toan cua it nhat mét trong sb cac amino axit.

Theo mdt phuong &n, xylanaza cé thé chira trinh tu polypeptit duoc thé hién
trong ban mo ta nay la SEQ ID No. 1, SEQ ID No. 2 hodc SEQ ID No. 3, hodc bién
thé, thé twong ddng, méanh hoic thé phat sinh ctia ching ma c6 do ddng nhét 13 it nhit
98,5% (vi du, it nhit 98,8 hodc 99 hodc 99,1 hoic 99,5%) véi SEQ ID No. 1 hoic
SEQ ID No. 2 hoac SEQ ID No. 3
- SEQID No. I:
mklssflytaslvaalPTAIEPRQAADSINKLIKNKGKLYYGTITDPNLLGVAKDTAIIK
ADFGAVTPENSGKWDATEPSQGKFNFGSFDQVVNFAQQNGLKVRGHTLVWH
SQLPQWVKNINDKATLTKVIENHVTQVVGRYKGKIYAWDVVNEIFEWDGTL
RKDSHFNNVFGNDDYVGIAFRAARKADPNAKLYINDYSLDSGSASKVTKGM
VPSVKKWLSQGVPVDGIGSQTHLDPGAAGQIQGALTALANSGVKEVAITELDI
RTAPANDYATVTKACLNVPKCIGITVWGVSDKNSWRKEHDSLLFDANYNPKP
AYTAVVNALR
SEQ ID No. 2:
IPTAIEPRQAADSINKLIKNKGKLYYGTITDPNLLGVAKDTAIIKADFGAVTPEN
SGKWDATEPSQGKFNFGSFDQVVNFAQQNGLKVRGHTLVWHSQLPQW VKNI
NDKATLTKVIENHVTQVVGRYKGKIYAWDVVNEIFEWDGTLRKDSHFNNVF
GNDDYVGIAFRAARKADPNAKLYINDYSLDSGSASKVTKGMVPSVKKWLSQ
GVPVDGIGSQTHLDPGAAGQIQGALTALANSGVKEVAITELDIRTAPANDYAT
VTKACLNVPKCIGITVWGVSDKNSWRKEHDSLLFDANYNPKPAYTAVVNAL
R
SEQ ID No. 3:
QAADSINKLIKNKGKLYYGTITDPNLLGVAKDTAIIKADFGAVTPENSGKWDA
TEPSQGKFNFGSFDQVVNFAQQNGLKVRGHTLVWHSQLPQWVKNINDKATL
TKVIENHVTQVVGRYKGKIYAWDVVNEIFEWDGTLRKDSHFNNVFGNDDYV
GIAFRAARKADPNAKLYINDYSLDSGSASKVTKGMVPSVKKWLSQGVPVDGI
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GSQTHLDPGAAGQIQGALTALANSGVKEVAITELDIRTAPANDYATVTKACL
NVPKCIGITVWGVSDKNSWRKEHDSLLFDANYNPKPAYTAVVNALR

SEQ ID No. 4: |
mklssflytaslvaalPTAIEPRQASDSINKLIKNK GKLYYGTITDPNLLGVAKDTAIIKA
DFGAVTPENSGKWDATEPSQGKFNFGSFDQVVNFAQQNGLKVRGHTLVWHS
QLPQWVKNINDKATLTKVIENHVTINVVGRYKGKIYAWDVVNEIFDWDGTLR
KDSHFNNVFGNDDYVGIAFRAARKADPNAKLYINDYSLDSGSASKVTKGMV
PSVKKWLSQGVPVDGIGSQTHLDPGAAGQIQGALTALANSGVKEVAITELDIR
TAPANDYATVTKACLNVPKCIGITVWGVSDKNSWRKEHDSLLFDANYNPK A
AYTAVVNALR

SEQ ID No. 5:
IPTAIEPRQASDSINKLIKNKGKLYYGTITDPNLLGVAKDTAIIKADFGAVTPEN
SGKWDATEPSQGKFNFGSFDQVVNFAQQNGLKVRGHTLVWHSQLPQW VKNI
NDKATLTKVIENHVINVVGRYKGKIYAWDVVNEIFDWDGTLRKDSHFNNVF
GNDDYVGIAFRAARKADPNAKLYINDYSLDSGSASKVTKGMVPSVKK WLSQ
GVPVDGIGSQTHLDPGAAGQIQGALTALANSGVKEVAITELDIRTAPANDYAT
VTKACLNVPKCIGITVWGVSDKNSWRKEHDSLLFDANYNPKAAYTAVVNAL
R

SEQ ID No. 6:
QASDSINKLIKNKGKLYYGTITDPNLLGVAKDTAIIKADFGAVTPENSGK WDA
TEPSQGKFNFGSFDQVVNFAQQNGLKVRGHTLVWHSQLPQW VKNINDKATL
TKVIENHVTNVVGRYKGKIYAWDVVNEIFDWDGTLRKDSHFNNVFGNDDYV
GIAFRAARKADPNAKLYINDYSLDSGSASKVTKGMVPSVKKWLSQGVPVDGI
GSQTHLDPGAAGQIQGALTALANSGVKEVAITELDIRTAPANDYATVTKACL
NVPKCIGITVWGVSDKNSWRKEHDSLLFDANYNPKAAYTAVVNALR

SEQ ID No. 7:
mvsfkylflaasalgalaAPVEVEESSWFNETALHEFAERAGTPSSTGWNNGYYYSFW
TDNGGTVNYQNGNGGSYSVQWKDTGNFVGGKGWNPGSARTINYSGSFNPSG
NAYLTVYGWTTNPLVEYYIVENYGTYNPGNGGTYRGSVYSDGANYNIYTAT
RYNAPSIEGDKTFTQYWSVRQSKRTGGTVTTANHFNAWAQLGMSLGTHNYQ
IVATEGYQSSGSSSITVY

SEQ ID No. 8:
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APVEVEESSWFNETALHEFAERAGTPSSTGWNNGYYYSFWTDNGGTVNYQN
GNGGSYSVQWKDTGNFVGGKGWNPGSARTINYSGSFNPSGNAYLTVYGWTT
NPLVEYYIVENYGTYNPGNGGTYRGSVYSDGANYNIYTATRYNAPSIEGDKT
FTQYWSVRQSKRTGGTVTTANHFNAWAQLGMSLGTHNYQIVATEGYQSSGS
SSITVY
SEQ ID No. 9:
» AGTPSSTGWNNGYYYSFWTDNGGTVNYQNGNGGSYSVQWKDTGNFVGGK
GWNPGSARTINYSGSFNPSGNAYLTVYGWTTNPLVEYYIVENYGTYNPGNGG
TYRGSVYSDGANYNIYTATRYNAPSIEGDKTFTQYWSVRQSKRTGGTVTTAN
HFNAWAQLGMSLGTHNYQIVATEGYQS SGSSSITVY
SEQ ID No. 10:
MVSFTSLLAAVSAVTGVMALPSAQPVDGMSVVERDPPTNVLDKRTQPTTGTS
GGYYFSFWTDTPNSVTYTNGNGGQFSMQWSGNGNHVGGKGWMPGTSRTIKY
SGSYNPNGNSYLAVYGWTRNPLIEYYIVENFGTYNPSSGGQKKGEVNVDGSVYD
I[YVSTRVNAPSIDGNKTFQQYWSVRRNKRSSGSVNTGAHFQAWKNVGLNLGTHD
YQILAVEGYYSSGSASMTVSQ ‘
SEQ ID No. 11:
LPSAQPVDGMSVVERDPPTNVLDKRTQPTTGTSGGY YFSFWTDTPNSVTYTNG
NGGQFSMQWSGNGNHVGGKGWMPGTSRTIKYSGSYNPNGNSYLAVYGWTR
NPLIEY YIVENFGTYNPSSGGQKKGEVNVDGSVYDIYVSTRVNAPSIDGNKTF
QQYWSVRRNKRSSGSVNTGAHFQAWKNVGLNLGTHDYQILAVEGYYSSGSA
SMTVSQ
SEQ ID No. 12:
TQPTTGTSGGYYFSFWTDTPNSVTYTNGNGGQFSMQWSGNGNHVGGKGWM
PGTSRTIKYSGSYNPNGNSYLAVYGWTRNPLIEY YIVENFGTYNPSSGGQKKG
EVNVDGSVYDIYVSTRVNAPSIDGNKTFQQYWSVRRNKRSSGSVNTGAHFQA
WKNVGLNLGTHDYQILAVEGYYSSGSASMTVSQ

Tét hon 13, xylanaza c6 mit trong thic &n chin nudi véi lugng nam tir khoang
500XU/kg dén khoang 16000XU/kg thirc &n, tdt hon nita la nim tir khoang 750XU/kg
thire an dén khoang 8000XU/kg thtrc &n, va thdm chi t6t hon nira 12 ndm tir khoang
1000XU/kg thtrc 3n dén khoang 4000XU/kg thirc an.
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Theo mot phuong an, xylanaza c6 mat trong thtrc dn chin nu6i véi lugng lon
hon khoang 500XU/kg thirc an, thich hop 14 16n hon khoang 600XU/kg thirc &n, thich
hop 14 16n hon khoang 700XU/kg thitc &n, thich hop la Ién hon khoang 800XU/kg
thirc 4n, thich hop 1a 16n hon khoang 900XU/kg thirc an, thich hop la 16n hon khoang
1000XU/kg thtrc an.

Theo mot phuong an, xylanaza c6 mat trong thtrc an chdn nudi voi lugng nho
hon khoang 16000XU/kg thtrc n, thich hgp 1a nhé hon khoang 8000XU/kg thirc an,
thich hop 1a nho hon khoang 7000XU/kg thtrc &n, thich hop la nhé hon khoang
6000XU/kg thic an, thich hop 1a nho hon khoang 5000XU/kg thirc &n, thich hop la
nh6 hon khoang 4000XU/kg thirc an.

Tét hon 13, xylanaza c6 mit trong ché phdm phu gia ding trong thirc &n v6i
lwong ndm tir khoang 100XU/g dén khoang 320000XU/g ché phidm, tét hon nita 1a
ndm tir khoang 300XU/g ché pham dén khoang 160000XU/g ché phdm, va tham chi
| t6t hon nita 12 ndm tir khoang 500XU/g ché phdm dén khoang 50000 XU/g ché pham,
va thdm chi t5t hon nita 1a nim tr khoang 500XU/g ché phim dén khoang 40000
XU/g ché pham.

Theo mdt phuong &n, xylanaza c6 mét trong ché phdm phu gia diing trong thic
in véi lugng 16n hon khoang 100XU/g ché pham, thich hop 1a 16n hon khoang
200XU/g ché pham, thich hop 13 16n hon khoang 300X U/g ché phém, thich hop 1a 16n
hon khoang 400XU/g ché pham, thich hop 12 16n hon khoang 500XU/g ché pham.

Theo mdt phuong 4n, xylanaza ¢6 mat trong ché phim phu gia diing trong thirc
4n v6i luong nhé hon khoang 320000XU/g ché phim, thich hop 1a nhé hon khoang
160000XU/g ché pham, thich hop 12 nhé hon khoang 50000XU/g ché phim, thich hop
1a nhé hon khoang 40000XU/g ché pham, thich hop 1a nho hon khoang 30000XU/g
ché pham.

Hoat tinh xylanaza c6 thé duoc biéu dién béng don vi xylanaza (XU) dugc do
nhu duge mo ta trong “thtt nghiém hoat tinh xylanaza (XU)” dugc néu trong ban mo
t4 ndy. Xem thém 4n phim Bailey, M.J. Biely, P. and Poutanen, K., Journal of
Biotechnology, Volume 23, (3), May 1992, 257-270, phén md ta cla 4n phém nay
duoc dua vao ban mé ta ndy bang cach vién dan.

Theo mot phuong an, thich hgp 1a enzym duogc phén loai bang cach str dung chi

s6 phan loai E.C. néu trén, va chi s6 phan loai E.C. nay biéu thi enzym c6 hoat tinh do

-42-



32812

khi duoc thir nghiém trong “thir nghiém hoat tinh xylanaza (XU)” duoc néu trong ban
mo ta nay dé xac dinh 1 XU.
| Theo mot phuong an, xylanaza dugc st dung trong sang ché ¢6 thé c6 hoat tinh

xylanaza nhu dugc xac dinh bang “thir nghiém hoat tinh xylanaza (ABX U/g)” dugc
néu trong badn mo ta nay.
Hoat tinh enzym va thtr nghiém

Theo mdt phuong 4n, ché pham phu gia dung trong thirc an c6 thé chira DFM
trong t& hop véi xylanaza va B-glucanaza.

Theo mdt phuong an, hoat tinh xylanaza co thé duoc tinh toan béng “th
nghiém hoat tinh xylanaza (XU)” dugc néu trong ban mo ta nay.

Theo mdt phuong an khac hoat tinh B-glucanaza co thé dugc tinh toan bang
“thtr nghiém hoat tinh B-glucanaza (BGU)” dugc néu trong ban mo ta nay.

Thich hop 13, DFM trong t6 hop véi xylanaza va p-glucanaza c6 thé dugc dinh

lidu nhu duoc thé hién trong bang duéi day:

Liéu lugng thanh phan cu tao cho mdi g
hodc cho mdi kg thirc &n chan nudi cudi
cung
Hoat tinh xylanaza (vi dy, endo-1,4-(3- 500-16000 XU/kg (t6t hon 1a 2500-4000
d-xylanaza) XU/kg)
Hoat tinh B-glucanaza 50-5000 BGU/kg (t6t hon 13 200-400
BGU/kg)
DFM 1x10%-1x10° CFU/g (5t hon 13 5 x10*-
5x10% CFU/g)

Hoat tinh enzym dugc biéu dién br?lng don vi ¢6 thé duge tinh toan cho tung
enzym nhu dugc mo ta trong cac phén néu trén.

Theo mét sb phuong an, ché phidm phu gia ding trong thirc &n c6 thé chua
DFM trong t6 hop v6i xylanaza, B-glucanaza va enzym phan giai chit xo khac nita

dugc néu trong ban mo ta nay.

Thich hop 1a, DFM, xylanaza, B-glucanaza va enzym phén giai chit xo khac

nita c6 thé duge dinh lidu nhu dugc thé hién trong bang dudi day:
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Liéu lrong thanh phan ciu tao cho mdi g
hoidc cho mdi kg thirc in chin nudi cudi

cung

Hoat tinh xylanaza (vi dy, endo-1,4-p-d- | 500-16000 (t6t hon 14 2500-4000 XU/kg)

xylanaza)
Hoat tinh B-glucanaza 100-2500 CMC U/kg (ot hon 1a 800-1000
CMC Ulkg)
DFM 1x103-1x10° CFU/g (t6t hon 1a 5 x10*-
5x10% CFU/g)

Enzym phan giai chit xo khéc nita (vi | >800 ABX Ulkg (tot hon 1a >1200 ABX

du, 1a xylanaza khéc va beta- U/kg)
glucosidaza) >500 pNPG U/kg (t6t hon 1 >800 pNPG

U/kg)

Theo mdt phuong 4n, t6t hon 13 thirc dn chan nuéi chira cac thanh phén néu
dudi day:

Xylanaza v6i luong nim trong khoang tir it nhit 13 1000 XU/kg dén 5000
XU/kg (thich hop 13 v6i luong nim trong khoang tir it nhét 1a 2000 XU/kg dén 4500
XU/kg) thirc an;

B-glucanaza v6i lugng nim trong khoang tir it nhat 13 100 BGU/kg dén 4000
BGU/kg (thich hop 12 v6i luong ndm trong khoang tir it nhat 1a 150 BGU/kg dén 3000
BGU/kg); va

DFM duge néu trong ban md ta nay véi lugng nim trong khoang tir it nhat 1a
50000 CFU/g dén 200000 CFU/g (thich hop 12 v6i lugng ndm trong khoang tir it nhét
1a 70000 CFU/g dén 175000 CFU/g) thirc an.

Theo mét phuong an khéc, tét hon 13 thirc dn chin nudi chira cac thanh phan
néu dudi day:

Xylanaza v6i luong nim trong khoang tir it nhit 1a 1000 XU/kg dén 5000
XU/kg (thich hop 1a véi lugng nim trong khoang tir it nhat 1a 2000 XU/kg dén 4500
XU/kg) thirc an;

B-glucanaza v&i lugng nim trong khodng tir it nhat 1a 100 BGU/kg dén 4000
BGU/kg (thich hop 12 v6i luong nim trong khoang tir it nhét 1a 150 BGU/kg dén 3000
BGU/kg); va



32812

DFM dugc néu trong ban md ta nay voi lugng nim trong khoang tir it nhat 1a
37500 CFU/g dén 100000 CFU/g (thich hop 12 v6i lvong ndm trong khoang tir it nhét
1237500 CFU/g dén 75000 CFU/g) thirc an.

Theo mét phuong 4n khac, tot hon 1a thirc &n chin nudi chira cac thanh phan
néu dudi day:

Xylanaza v6i lugng nim trong khoang tir it nhit 1a 1000 XU/kg dén 5000
XU/kg (thich hop 14 v6i lugng nim trong khoang tir it nhét 12 2000 XU/kg dén 4500
XU/kg) thtrc an;

B-glucanaza véi lugng nim trong khoang tir it nhét 13 200 dén 2000 CMC Ul/kg
(thich hop 12 v6i lwgng nim trong khoang tir it nhét 13 500 dén 1500 CMC U/kg) thirc
an;

DFM dugc néu trong ban mo ta nay véi lugng nim trong khoang tir it nhét 13
50000 CFU/g dén 200000 CFU/g (thich hop 14 v6i lugng ndm trong khoang tir it nhat
12 70000 CFU/g dén 175000 CFU/g) thtic n; va

hén hop enzym phan giai chét xo khac nita chira tir it nhat 800 dén 3500 ABX
U/kg (thich hop 1a tir it nhit 1000 dén 2750 ABX U/g) thirc in va tir 500 dén 3000
pNPG U/kg (thich hop 14 tir it nhat 600 dén 2000 pNPG U/kg) thirc an.

Theo mdt phuong an khac, tot hon 14 thirc 4n chin nuoi chita cdc thanh phén
néu dudi day:

xylanaza v6i luong nim trong khoang tir it nhit 1a 1000 XU/kg dén 5000
XU/kg (thich hop 1a v6i luong nim trong khoang tir it nhit 1a 2000 XU/kg dén 4500
XU/kg) thirc an;

B-glucanaza véi lugng nim trong khoang tir it nhat 1a 200 dén 2000 CMC Ulkg
(thich hop 13 luong nim trong khoang tir it nhét 14 500 dén 1500 CMC U/kg) thirc &n;

DFM dugc néu trong ban md ta nay vdéi lugng ndm trong khoang tir it nhét 1a
37500 CFU/g dén 100000 CFU/g (thich hop 14 v6i lugng nim trong khoang tir it nhét
14 37500 CFU/g dén 75000 CFU/g) thtic &n; va

hdn hop enzym phén giai chit xo khic nita chira tir it nhit 800 dén 3500 ABX
U/kg (thich hop 1a tir it nhit 1000 dén 2750 ABX Ul/g) thirc n va tir 500 dén 3000
pNPG U/kg (thich hop 1a tur it nhét 600 dén 2000 pNPG U/kg) thirc an.

Theo mét phuong an, DFM c6 thé duoc dinh liéu theo sb don vi xylanaza co

mat trong ché phdm. Theo mot phuong an, DEM c6 thé dugc dinh lidu nidm trong
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khoang tir 6,25x10! CFU DFM: 1 XU enzym dén 2x10° CFU DFM: 1 XU enzym; tot
hon 13 nim trong khoang tir 1,88x10* CFU DFM: 1 XU eniylﬁ dén 1,0x107 CFU
DFM:‘ 1 XU enzym. DFM dugc néu trong ban mo6 ta nay co thé dugc sir dung trong to
hop véi xylanaza va -glucanaza.

| Theo mot phuong an khac, DFM duoc néu trong ban mo ta nay co thé dugc st
dung trong t6 hop v6i xylanaza, B-glucanaza va enzym phén giai chét xo khac nita.
Theo phuong an dugc uu tién, enzym phan giai chit xo khic nita c6 thé 1a p-
glucosidaza.

Theo mot phuong an, xylanaza dugce sit dung trong sang ché ¢6 thé ¢o hoat tinh
xylanaza nhu dugc xac dinh bang “thir nghiém hoat tinh xylanaza (ABX U/g)” dugc
néu trong ban mo ta nay.

Theo mot phuong an khéc, B-glucanaza dugce sit dung trong sang ché c6 thé c6
hoat tinh B-glucanaza nhu dugc x4c dinh béng “thtt nghi¢m hoat tinh B-glucanaza
(CMC U/g)” dugc néu trong ban mo ta nay.

Theo mot phuong an khéc nita, f-glucosidaza dugc st dung trong sdng ché c6
thé c6 hoat tinh B-glucosidaza nhu dugc xac dinh bang “thir nghiém hoat tinh -
glucosidaza (pNPG U/g)” dugc néu trong ban mo ta nay.

Theo mot phuong an, DFM dugc néu trong ban mo ta nay co thé dugc st dung
trong td hop véi xylanaza va B-glucanaza, trong d6 xylanaza va B-glucanaza c6 cac

hoat tinh dugc thé hién trong cac bang néu dudi day:

Khoang gi4 tri hoat tinh tinh bang don vi/g

cua tirng hoat tinh enzym trong ché phdm 7

Hoat tinh xylanaza (vi du, endo-1,4-B-d- 1500-6000 ABX U/g!
xylanaza)
Hoat tinh B-glucanaza 500-4000 CMC U/g?

Khoang gia tri hoat tinh tinh bang don vi/g

cia tirng hoat tinh enzym trong ché phdm

Hoat tinh xylanaza (vi du, endo-1,4-B-d- | 2000-6000 ABX U/g' (6t hon 12 >3000
xylanaza) ABX u/g)

Hoat tinh B-glucanaza 1000-3500 CMC U/g? (t6t hon 12 khoang
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2000-2600) CMC vu/g)

"'mét don vi ABX duge dinh nghia 1 luong enzym can dé tao ra 1 pmol duong
lugng dudng khir xyloza trong mdi phut & 50°C va do pH=5,3.

2 mot don vi CMC ciia hoat tinh giai phong 1 pmol dudng khir (duge biéu dién
duédi dang duong luong glucoza) trong mot phut & 50°C va do pH=4,8.

Theo phuong an dwoc uu tién, DFM dugc néu trong ban mé ta nay c6 thé duoc
st dung trong t& hop véi xylanaza, p-glucanaza va B-glucosidaza, trong d6 xylanaza,

B-glucanaza va B-glucosidaza c6 cac hoat tinh dugc thé hién trong céc bang néu dudi

day:
Khoang gi4 tri hoat tinh tinh bang don vi/g
clia tirng hoat tinh enzym trong ché phim
Hoat tinh xylanaza (vi du, endo-1,4-B-d- 1500-6000 ABX U/g!
xylanaza)
Hoat tinh B-glucanaza 500-4000 CMC U/g?
Hoat tinh B-glucosidaza 200-3500 pNPG U/g?

Khoang gia trj hoat tinh tinh bang don vi/g

clia timg hoat tinh enzym trong ché phdm

Hoat tinh xylanaza (vi du, endo-1,4-B-d- | 2000-6000 ABX U/g! (t6t hon 1a >3000

xylanaza) ABX U/g)
Hoat tinh B-glucanaza 1000-3500 CMC U/g? (tt hon 13 khoang
2000-2600) CMC U/g)
Hoat tinh B-glucosidaza 300-3000 pNPG U/g? (t6t hon 12 >2000
pNPG U/g)

"' mét don vi ABX dugc dinh nghia 1a luong enzym can dé tao ra 1 pmol duong
lugng duong khir xyloza trong mdi phut & 50°C va d6 pH=5,3.

2 mot don vi CMC ciia hoat tinh giai phéng 1 umol dudng khir (duge biéu dién
dudi dang duong lugng glucoza) trong mdt phut & 50°C va do pH=4,8.

3 mdt don vi pNPG chi 1 pmol nitro-phenol dugc giai phéng tir para-

nitrophenyl-B-D-glucopyranosit trong mdi phut & 50°C va d6 pH=4,8.
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Theo mot phuong an, xylanaza va B-glucanaza dugc sir dung trong sang ché cé.
thé chira (hodc vé co ban bao gdm, hodc bao gbdm) 16n hon khoang 3000 ABX u/g
hoat tinh xylanaza va khoang 2000 dén 2600 CMC u/g hoat tinh B-glucanaza, mot
cach tuong ing.

Thich hop 13, xylanaza, B-glucanaza va B-glucosidaza dugc st dung trong sang
ché ¢6 thé chira (hodc vé co ban bao gdm, hodc bao gdm) 16n hon khodng 3000 ABX
u/g hoat tinh xylanaza, khoang 2000 dén 2600 CMC u/g hoat tinh B-glucanaza va 16n
hon khoang 2000 pNPG u/g hoat tinh B-glucosidaza, mot cach twong ing.

Theo mét phuong an, xylanaza dugc st dung trong sang ché c6 thé chira (hoic
vé co ban bao gdm, hodc bao gdm) it nhét 2000 ABX u/g hoat tinh xylanaza (thich
hop 14 it nhat 2500 ABX u/g hoat tinh, thich hop 1a it nhét 3000 ABX u/g hoat tinh)
nhu duge xac dinh bang “thtr nghiém hoat tinh xylanaza (ABX U/g)”.

Thich hop 13, xylanaza dugc st dung trong sang ché c6 thé chira (hoic vé co
ban bao gdm, hodc bao gém) tir khoang 2000 dén khoang 5000 ABX u/g hoat tinh
xylanaza (thich hop 1a tu it nhit khoang 2500 dén khoang 4000 ABX u/g hoat tinh,
thich hop 14 tir it nhat khoang 3000 dén khoang 4000 ABX u/g hoat tinh) nhu dugc
xé4c dinh bang “thir nghiém hoat tinh xylanaza (ABX U/g)”.

Theo mot phuong an khéac, B-glucanaza dugc st dung trong sang ché co thé
chtra (hodc vé co ban bao g@)m, hodc bao gém) it nhat 1000 CMC u/g hoat tinh B-
glucanaza (thich hop 1a it nhit 1500 CMC u/g hoat tinh, thich hop la it nhéat 2000
CMC u/g hoat tinh) nhu dugc x4c dinh bang “thir nghiém hoat tinh B-glucanaza (CMC
U/g)”. |

Thich hop 14, B-glucanaza dugc st dung trong sang ché c6 thé chira (hodc vé co
ban bao gdm, hoic bao gdbm) tir khoang 600 dén khoang 4000 CMC u/g hoat tinh -
glucanaza (thich hop 1a tur it nhit khoang 1000 dén khoang 3000 CMC u/g hoat tinh,
thich hop 14 tir it nhat khoang 1500 dén khoang 2600 CMC u/g hoat tinh) nhu dugce
xé4c dinh bang “thr nghiém hoat tinh B-glucanaza (CMC U/g)”.

Theo mdt phuwong an khéc, B-glucosidaza dugc sir dung trong sang ché c6 thé
chira (hodc vé& co ban bao gdm hodc bao gom) it nhét 300 pNPG u/g hoat tinh -
glucosidaza (thich hop 1 it nhdt 500 pNPG /g hoat tinh, thich hop la it nhat 1000
pNPG u/g hoat tinh hodc thich hop 1a it nhat 2000 pNPG u/g hoat tinh) nhu dugc xéac
dinh bang “thir nghiém hoat tinh B-glucosidaza (pNPG U/g)”.
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Thich hop 13, B-glucosidaza dugc st dung trong sang ché c6 thé chra (hodc vé
co ban bao gém, hodc bao gdm) tir khoang 200 dén khoang 4000 pNPG u/g hoat tinh
B-glucosidaza (thich hop 1a tur it nhit khoang 300 dén khoang 3000 pNPG u/g hoat
tinh, thich hop 1 tir it nhat khoang 1000 dén khoang 3000 pNPG u/g hoat tinh hodc
thich hop 1a tir it nht khoang 2000 dén khoang 3000 pNPG u/g hoat tinh) nhw dugc
x4c dinh bang “thtr nghiém hoat tinh B-glucosidaza (pNPG U/g)”.

Thich hgp 1a, DFM dugc néu trong ban md ta nay co thé dugc st dung trong to
hop véi xylanaza va B-glucanaza chtra (hodc vé co ban bao gdbm hoic bao gbm) it nhét
2000 ABX u/g hoat tinh xylanaza (thich hop 13 it nhat 2500 ABX u/g hoat tinh, thich
hop 14 it nhit 3000 ABX u/g hoat tinh) nhu dugc xac dinh bang “thtr nghiém hoat tinh
xylanaza (ABX U/g)”; va it nhat 1000 CMC u/g hoat tinh B-glucanaza (thich hop 1a it
nhat 1500 CMC /g hoat tinh, thich hop 14 it nhit 2000 CMC u/g hoat tinh) nhu dugc
x4c dinh bang “thir nghiém hoat tinh p-glucanaza (CMC U/g)”.

Thich hgp 13, DFM dugc néu trong ban md ta nay co thé dugc st dung trong t6
hop vai xylanaza, B-glucanaza va B-glucosidaza chira (hodc v& co ban bao gdm, hoic
bao gdm) it nhat 2000 ABX u/g hoat tinh xylanaza (thich hgp 14 it nh4t 2500 ABX u/g
hoat tinh, thich hop 13 it nhat 3000 ABX w/g hoat tinh) nhu dugc xdc dinh bang “thir
nghiém hoat tinh xylanaza (ABX U/g)”; va it nhit 1000 CMC u/g hoat tinh B-
glucanaza (thich hgp 1a it nhét 1500 CMC u/g hoat tinh, thich hop 1a it nhat 2000
CMC u/g hoat tinh) nhu dugc xac dinh bang “thir nghiém hoat tinh B-glucanaza (CMC
U/g)”; va it nh4t 300 pNPG u/g hoat tinh p-glucosidaza (thich hop 1a it nhat 500 pNPG

- u/g hoat tinh, thich hop 14 it nhit 1000 pNPG u/g hoat tinh hodc thich hgp 1a it nhét
2000 pNPG u/g hoat tinh) nhu dugc x4c dinh béng “thtr nghiém hoat tinh pB-
glucosidaza (pNPG U/g)”.

Theo mdt phuong an, DFM dugc néu trong ban mo ta nay co thé dugc st dung
trong t6 hop v6i xylanaza va B-glucanaza chira (hogc v& co ban bao gdm, hoic bao
gbm) tir khoang 2000 dén khoang 5000 ABX u/g hoat tinh xylanaza (thich hop 1a tir it
nhét khoang 2500 dén khoang 4000 ABX u/g hoat tinh, thich hop 14 tir it nhat khoang
3000 dén khoang 4000 ABX u/g hoat tinh) nhu dugc xac dinh bing “thtr nghiém hoat
tinh xylanaza (ABX U/g)”; va tir khoang 600 dén khoang 4000 CMC u/g hoat tinh f-
glucanaza (thich hop 12 tir it nhat khoang 1000 dén khoang 3000 CMC u/g hoat tinh,
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thich hop 14 tir it nhat khoang 1500 dén khoang 2600 CMC u/g hoat tinh) nhu duoc
x4c dinh bang “thir nghiém hoat tinh p-glucanaza (CMC U/g)”.

Thich hop 1a, DFM dugc néu trong ban mo ta nay co thé dugc str dung trong tb
hop vé6i xylanaza, B-glucanaza va B-glucosidaza chira (hodc v& co ban bao gdm, hodc
bao gbm) tir khoang 2000 dén khoang 5000 ABX u/g hoat tinh xylanaza (thich hop 1a
tir it nhit khoang 2500 dén khoang 4000 ABX u/g hoat tinh, thich hop 14 tir it nhat
khoang 3000 dén khoang 4000 ABX u/g hoat tinh) nhu dugc xdc dinh bang “thir
nghiém hoat tinh xylanaza (ABX U/g)”; tir khoang 600 dén khoang 4000 CMC u/g
hoat tinh B-glucanaza (thich hop 1a tir it nhit khoang 1000 dén khoang 3000 CMC u/g
hoat tinh, thich hop 1a tir it nhit khoang 1500 dén khoang 2600 CMC u/g hoat tinh)
nhu dugc x4c dinh bing “thir nghiém hoat tinh B-glucanaza (CMC U/g)”; va tix
khoang 200 dén khoang 4000 pNPG u/g hoat tinh B-glucosidaza (thich hop 1a tir it
nhét khoang 300 dén khoang 3000 pNPG u/g hoat tinh, thich hop la tir it nhat khoang
1000 dén khoang 3000 pNPG u/g hoat tinh hoic thich hgp la tir it nhit khoang 2000
dén khoang 3000 pNPG u/g hoat tinh) nhu dugc xac dinh bang “thtr nghiém hoat tinh
B-glucosidaza (pNPG U/g)”.

“Thir nghiém hoat tinh xylanaza (XU)”

Hoat tinh xylanaza c6 thé dugc biéu dién bang don vi xylanaza (XU) dugc do &
do pH=5,0 v6i AZCL-arabinoxylan (arabinoxylan lia mi dugc lién két ngang véi
azurin (azurine-crosslinked wheat arabinoxylan), vién nén Xylazyme 100 mg,
Megazyme) lam co chit. Qua trinh thiy phin bang endo-(1-4)-B-D-xylanaza
(xylanaza) tao ra cdc manh da dwoc nhudm hoa tan trong nudc, va tbc do giai phong
ctia chung (su ting do hip thu & 590 nm) c6 thé c6 lién quan truc tiép dén hoat tinh
enzym. Pon vi xylanaza (XU) dugc xac dinh dya vao enzym ti€u chuin (Danisco
Xylanase, ¢6 san tir Danisco Animal Nutrition) & diéu kién phan tng tiéu chuan, 13 40
°C, thoi gian phan tng la 10 phut trong dém Mcllvaine, 46 pH=5,0.

Hoat tinh xylanaza ctia enzym tiéu chudn duge x4c dinh 14 lugng cla cac nhém
két thiic cua dudng khir dugc giai phong tir co chét xylan lua mi spelt-yén mach trong
mdi phat & do pH=5,3 va 50°C. Céc nhém két thuc cia dudong khir phan Gng v6i axit
3,5-dinitrosalixylic va sy tao thanh san phém phan Ung cé thé dugc do duédi dang su
tang do hap thu & 540 nm. Hoat tinh enzym dugc dinh lugng dwa vao dudng chuén

cua xyloza (duong lugng duong khir). M6t don vi xylanaza (XU) 1a lugng enzym ti€u

-50-



32812

chuan ma giai phéng 0,5 pmol dwong lugng dudng khir trong mdi phut & do pH=5,3
va 50°C.

“Thir nghiém hoat tinh xylanaza (ABX U/g)”

Hoat tinh xylanaza c6 thé dugc biéu dién bang don vi xylanaza gd phong axit
(ABX U: acid birchwood xylanase unit) dugc do & d0 pH=5,3 voi 4-O metyl
glucuronoxylan gb phong lam co chét. Huat bing pipet 1,8 ml dung dich co chat 4-O
metyl glucuronoxylan gd phong 1% vao méi 6ng thir nghiém. U trong 10 dén 15 phut,
@8 cho can bang & 50°C. Hit bang pipet 0,2 ml dich pha loang enzym bang cach sir
dung pipet chuyén dich duong (positive displacement pipette) hodc dang twong duong.
Léc xody dé tron. U mdi mau & 50°C trong chinh xac 1a 5 phut. Théfn 3 ml dung dich
mubi natri cla axit 3,5-nitrosalixylic (DNS) 1% va tron. Day phin trén cua cac 6ng
thir nghiém bang nip dé ngin khong cho bay hoi. Dt cac 6ng thir nghiém trong bé
dun séi trong chinh xéac 1a 5 phut. Lam ngudi cac éng thir nghiém trong 10 phut trong
bé nuéc da/nude. U éng thir nghiém trong 10 phiit & nhiét do trong phong. Chuyén céc
thanh phan trong 6ng thir nghiém sang cuvet va do tai 540 nm dva vao nude da duge
khir ion. Hiéu chinh d6 hip thu dbi véi mau cia nén bang cach trir mau tring enzym
tuong Ung. Hoat tinh enzym dugc dinh lugng dua vao dudng chudn cia xyloza
(duong lugng duong khir). , |

Mot don vi ABX dugc dinh nghia 1a lugng enzym cdn dé tao ra 1 umol duong
lugng dudng khir xyloza trong mdi phut & 50°C va do pH=5,3.

“Thtr nghiém hoat tinh p-glucanaza (CMC U/g)”

Hoat tinh B-glucanaza cé thé duoc biéu dién béng don vi CMC duoc do & do
pH=4,8 véi mudi carboxylmetyl xenluloza natri (CMC) 1am co chat. Hat bang pipet 1
ml dung dich mubi carboxylmetyl xenluloza natri (CMC) 1% (dugc didu ché bang
dém natri axetat 0,05M) vao cac 6ng dung miu va mau tring. U cac éng trong bé
nuée 50°C trong 10 phit. Hit bang pipet 1 ml dich pha lodng enzym vao cac thoi
diém cach nhau 15 gidy vao cac éng dung mau. Tron cac 6ng sau mdi 1an thém vao.
Sau 10 phut, thém 3 m] muédi natri ctia axit 3,5-dinitrosalixylic (DNS) 1% theo thu ty
va thoi gian gidng nhu khi cho enzym vio céc éng dung mau. Thém 3 ml DNS vao
~ cac 6ng dung mAu trang. Sau khi thém DNS vio, chuyén cac dng thir nghiém sang gia
dung khéc khong & trong bé nudce 50°C. Thém 1 ml enzym da duoc pha lodng vao cac

mau tring tuong ung. Péng nip 6ng va dun sdi trong chinh x4c 1a 5 phut. L4y ra khoi
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bé nude 100°C va dat vao bé nude da trong 10 phut. Dé & nhiét d trong phong trong
10 dén 15 phut. Chuyén sang cuvet loai 3 ml. Tirng miu dugc doc & 540 nm dya vao
nuée da dugc khtt ion bang cach str dung mau chét thir tring dé dé chﬁén hoa thiét bi
do khéi phd vé gia tri 0. Hoat tinh enzym duoc dinh lugng dwa vao dudng chudn cia
glucoza (duong luong dudng khr).

Mot don vi CMC cuia hoat tinh giai phong 1 pmol duong khir (dugc biéu dién
dudi dang duong luong glucoza) trong mot phut & 50°C va d6 pH=4,8.

“Thir nghiém hoat tinh B-glucanaza (BGU)”

Hoat tinh beta-glucanaza c6 thé dugc biéu dién bang don vi beta-glucanaza
(BGU) duogc do ¢ d6 pH=5,0 v6i AZCL-glucan (B-glucan Iua mach da dugc lién két
ngang v6i azurin (azurine-cross linked barley B-glucan), vién nén Glucazyme 100 mg,
Megazyme) 1am co chit. Qua trinh thiy phan bang beta-glucanaza tao ra cic manh da
duoc nhudm hoa tan, va tbe do giai phéng cia chung (su tdng do hép thu ¢ 590 nm) c6
thé ¢6 lién quan truc tiép dén hoat tinh enzym. Pon vi beta-glucanaza (BGU) duoc
x4c dinh dua vao enzym tiéu chuan (Multifect BGL, ¢6 san tir Danisco Animal
Nutrition) & diéu kién phan tng tiéu chudn, 1a 50 °C, thoi gian phan tGng la 10 phut
trong dém axetat 0,1M, do pH=5,0.

Hoat tinh beta-glucanaza clia enzym tiéu chudn duoc xac dinh 1a lugng cua cac
nhom két thic ciia duong khir dugc giai phong tir co chit glucan lda mach trong mdi
phut & d6 pH=5,0 va 50°C. Cac nhém két thic ctia dudng khit phan Gng véi axit 3,5-
dinitrosalixylic va su tao thanh san phém phan tng cé thé duoc do dudi dang su tang
do hép thu & 540 nm. Hoat tinh enzym duoc dinh lugng dua vao duong chudn cua
glucoza (duong lugng duong khir). Mot don vi beta-glucanaza (BGU) 1a luong enzym
tiéu chudn ma giai phong 2,4 pmol duong lugng dudng khir trong mdi phut & dd
pH=5,0 va 50°C.

“Thir nghiém hoat tinh B-glucosidaza (pNPG U/g)”

Hoat tinh B-glucosidaza c6 thé dugc biéu dién bang don vi pNPG dugc do & do
pH=4,8 véi para-nitrophenyl-B-D-glucopyranosit (pNPG) lam co chat. Hat bang pipet
1 ml dung dich nitrophenyl-beta-D-glucopyranosit (pNPG) 3% (duoc diéu ché bang
dém natri axetat 0,05M) vao cdc dng thir nghiém 13p lai hai 14n cho mdi mau va dbi
chung. Dit vao bé nuéc 50°C trong 5 phiit. Thém 200 pl d6i chung hodc miu vao céc

bng lap lai hai 1an tuong tng cia ching tai cac thoi diém céach nhau tir 15 dén 30 gidy.
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Thém 200 pl dém natri axetat vao 6ng dung mau chét thtr tring. Lic xody ting éng
sau khi thém mau vao. U céac éng trong chinh xac 13 10 phut. Sau 10 phut G, thém 500
ul dung dich natri cacbonat 1M vao dé 1am ding phéan Gmg. Lic xody ting 6ng sau khi
thém va dat dng trong gia dung bén ngoai bé nude. Thém 10 ml nude milli-Q vao mdi
bng va lic xody dé tron. Nong d6 cia 4-nitrophenol duge do bang cach doc tirng mau
& 400 nm bang cach st dung mau chat thir tring dé dé chuan hoa thiét bi do khdi phd
veé gid tri 0.

Mot don vi pNPG chi 1 pmol nitro-phenol dugc gidi phéng tir para-
nitrophenyl-B-D-glucopyranosit trong mdi phut & 50°C va do pH=4.8.

Uu diém

Su twong tac cua cic DFM véi xylanaza va B-glucanaza (va, tuy chon, it nhit
mot enzym phén giai chit xo khac nita) rat phtc tap va khong bi rang budc béi 1y
thuyét, rit bat ngd 1a céc tac gia sang ché c6 thé nhén thiy su gia ting san xut cac
axit béo chubi ngin trong GIT ctia dong vAt.

T6 hop cua cac DFM dic hiéu duge néu trong ban mo ta nay véi it nhét mot
xylanaza va it nhat mot p-glucanaza (va, tiry chon, it nh4t mot enzym phan giai chat
x0 khac nita) dugc phat hién théy 1a ¢6 vu diém dic biét trong thuc an chan nudi
va/hodc ¢ dbi tuong duoc cho an thirc 4n chin nudi ma c6 lugng séan phédm phu dang
X0 cao (vi duy, tir cac nganh cong nghiép nhién liéu sinh hoc va xay xat).

BAt ngd phat hién ra rang gi4 tri dinh dudng va kha ning tiéu hoa cta thirc dn
chin nuéi chua lugng dang k& (d6i khi 1a tir 30 dén 60%) clia cac san phdm phu dang
x0 (c6 ham lugng polysacarit khong phai tinh bot, vi du, chét xo, cao) ¢ thé dugc cai
thién dang ké, giéng nhu ning sudt va su ting trong cla dbi twong duge cho an thirc
an chin nuoi nay.

Mdt vu didm clia sang ché 13 sy cai thién ty 1& chuyén héa thirc an (FCR) dugc
quan sét thy nho st dung t6 hop theo séng ché.

Khong bi rang budc boi Iy thuyét, s phan gidi nguyén liéu trong khau phén n
¢6 ngudn gbc tir cac hat ndm trong thanh té bao thuc vat ma chira lugng polysacarit
khong phai tinh bot (NSP) cao béi cac xylanaza co thé duogc t6i uu hoa dé cai thién
ning suit dong vat khi két hop xylanaza (vi du, endo-1,4-B-d-xylanaza) v6i mét hodc
nhiéu hon B—glucanaza (va, tuy chon, trong tb hop véi mot hodc nhiéu hon enzym

phan giai chidt xo khac nita (vi du, xenlobiohydrolaza (E.C. 3.2.1.176 va E.C.
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3.2.1.91), PB-glucosidaza (E.C. 3.2.1.21), B-xylosidaza (E.C. 3.2.1.37), feruloyl
esteraza (E.C. 3.1.1.73), a-arabinofuranosidaza (E.C. 3.2.1.55), pectinaza (vi du,
endopolygalacturonaza (E.C. 3.2.1.15), exopolygalacturonaza (E.C. 3.2.1.67) hoac
pectat lyaza (E.C. 4.2.2.2)), hodc cac t6 hop ciia ching)) va mot hodc nhiéu hon vi
sinh vat dugc nuoi truc tiép (DFM) dic hiéu dugc chon loc dua trén kha nang cia -
chung trong viéc san xuét cic enzym va/hodc kha ning cua chung trong viéc san Xuét
cac axit béo chudi ngin (SCFA) tir cac pentoza c6 trong phan doan NSP trong diéu
kién ky khi va/hodac kha nang cua chung trong vi€c thic ddy cac quan thé vi sinh vat
ndi sinh phén giai chat xo trong GIT clia dbi tuong va/hodc kha ning cla chung trong
viéc phén giai cac duong C5.

Ly do tai sao td hop nay lai cdi thién dugc nang suét 13 vi sy hoa tan cia chét
x0, dic biét 1a hemixenluloza, tir khau phén dn dugc tbi da hoa trong 6ng tiéu hoa
(GIT) cta dong vat. Su hoa tan cia hemixenluloza ndy khong phai 1a ludn du dé lam
tdng ning suét vi cac dudng C5 duoc giai phong khong phai 1a ngudn nang lugng hidu
qua cho dong vat khi chiing dugc hép thy (Savory C.J. Br. J. Nut. 1992, 67: 103-114),
nhung chung s€ la ngudn nang lwong hidu qua hon khi dugce chuyén hoa thanh cac axit
béo chudi ngin (SCFA) bdi cac vi sinh vat trong GIT hodc béi cac DFM.

Do d6, gia tri niang lugng tir cdc san pham thuc vat (vi du, cac ddng san pham
(cac san phim phuy) ctia laa mi, ngd, yén mach, Iia mach va ngil cbe hodc khau phan
4n chira hat hdn hop ma dé tiép can duoc dbi vai cac dong vat c6 da day mot ngan) co
thé duoc tdi wu héa bing cach két hop xylanaza (vi du, endo-1,4-B-d-xylanaza) va -
glucanaza (va, tuy chon, it nhit mot enzym phén giai chat xo khic (bao gém, nhung
khong chi giéi han &, xenlobiohydrolaza (E.C. 3.2.1.176 va E.C. 3.2.1.91), B-
glucosidaza (E.C. 3.2.1.21), B-xylosidaza (E.C. 3.2.1.37), feruloyl esteraza (E.C.
3.1.1.73), a-arabinofuranosidaza  (E.C. 3.2.1.55), pectinaza (vi du,
endopolygalacturonaza (E.C. 3.2.1.15), exopolygalacturonaza (E.C. 3.2.1.67) hodc
pectat lyaza (E.C. 4.2.2.2)), hodc céac t6 hop cia chﬁng)) va cac DFM dic hiéu ma co
thé san xudt cac SCFA tir cic pentoza c6 trong phan doan NSP trong diéu kién ky khi
va/hodc c6 thé diéu bién cac quan thé vi sinh vat trong GIT dé 1am ting su san Xuét
SCFA tir cac dudng duoc giai phong va/hoic cé thé sit dung cac duong C5. Cac DFM
c6 thé thay ddi thich nghi co ché chuyén hoa ciia chiung dé 1am ting sy thily phan chét

xo theo cach hiép ddng trong td hop véi xylanaza va B-glucanaza (va, tiy chon, it nhét
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mot enzym phan giai chit xo khac nita). Viéc st dung cac DFM ma c6 thé san xuét
cac enzym (phén giai chét xo) c6 thé mang lai cac lgi ich bd sung va tdi da hoa cac lgi
ich ctia cac enzym dugce thém vao.

Cac DFM dac hiéu duoc chon loc dua trén cac hoat tinh enzym cia ching co
thé duge xem 1a chudi thue an vi khuin duge diéu khién boi glycan. Cac DFM dugce
chon loc mot cach dic hiéu dugce néu trong bdn mo ta nay co thé wu tién st dung céc
chét xo trong khéu phén an, 1a mot tinh trang cho phép chung thuc hién cic budc ti€u
hoéa glycan ban dau dé giai phéng céc polysacarit ngan hon, dé hoa tan hon cho céc vi
khuén khac, vi du, cac hé vi sinh vat GIT noi sinh khac. Cac DFM dic hiéu dugce chon
loc dva trén sy chuyén hoa clia ching ma diéu chinh theo cac glycan dugc giai phong
b6i cac enzym (vi du, xylanaza va B-glucanaza (va, tuy chon, it nhit mét enzym phan
giai chét xo khéc nita)) dé cai thién hiéu qua cia cac enzym dugc néu trong ban mo ta
nay va té hop ctia (cac) DFM so véi viéce stt dung t6 hop cia cic enzym riéng 1€ hodc
viéc st dung (cac) DFM riéng 1€.

Khoéng bi rang budc béi ly thuyét, trong sang ché, nguyén liéu trong khéu phan
an c¢6 ngudn gde tir cac hat nim trong thanh té bao thuc vat ma gidu cic glycan dic
hiéu nguén, nhu xenluloza, hemixenluloza va pectin (nguyén li€u thuc vét) hodc cac
glycosaminoglycan di vao ru¢t ngoai bién & dang hat ma bi tn cbng boi cac tic nhan
phéan giai glycan 1a cdc DFM déc hi¢u ma c6 kha ning gdn két truc tiép véi cac hat
khong hoa tan nay va tiéu hoa céc thanh phan glycan ciia chiing. Sau qua trinh phan
giai ban dau c4c hat chira glycan ndy, cdc méanh glycan d& hoa tan hon c6 thé dugc tiéu
héa boi cac tac nhan phan gidi glycan thir cAp c6 mit trong manh trang, ma gop phan
giai phong tap hop san pham 1én men axit béo chudi ngin (SCFA) ma c6 ngudn goc tir
ca hai loai tac nhan phan giai. Vi cac SCFA bt ngudn tir qué trinh 1én men hydrat
cacbon va/hodc qua trinh 1én men protein va qua trinh loai nhém amin béi hé vi sinh
vat ky khi ban dia trong GIT, nén ndng d6 SCFA c6 thé 1a chi s6 vé& quan thé sinh vat
ky khi. SCFA ¢c6 thé thuc su cung cép nhiéu lgi ich cho dong vat chu, dong vai tro lam
nhién liéu chuyén h6a cho mo6 rudt non, co, than, tirﬁ, gan va nao, va con tao ra cac
tinh chat kim ham vi khuén va diét vi khuin chéng lai cac sinh vat nhu Salmonella va
E. coli.

Gi4 tri dinh dudng cta chét xo trong dong vat khong nhai lai c6 thé c¢6 ngudn

gbc chu yéu tir qué trinh san xudt céc axit béo chudi ngin (SCFA) thong qua qua trinh
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1én men céc chit xo da dugc hoa tan hodc da dugc phan giai bing cac enzym phan gidi
chét xo ¢6 hiéu qua (vi du, xylanaza va B-glucanaza va/hodc enzym phén giai chit xo
khac nita dugc néu trong ban md ta nay). Viéc cung cip xylanaza riéng 1é khong du dé
sir dung céc thanh phin xo trong khdu phan in cia dong vat (dic biét 1a dong vat
khéng nhai lai). C6 rat nhidu dic tinh héa hoc ton tai gitra cac thanh phé‘ln thirc an co
ngudn gdc tir thuc vat. Viéc tng dung enzym phu thudc vao cac dic tinh ciia nguyén
liéu thuc vat (thire @n). Chi nhim vi du, trong hat lia mi, céc arabinoxylan chiém wu
thé, tuy nhién, trong mi tAm, (12 ddng san phim (san pham phu) cta qua trinh xay xat
Ita mi), ham luong ciia B-glucan ting tir 8 g' DM (trong hat) dén vuot qué 26 g kg'!
DM. Hén hop enzym chira phirc hgp clia xylanaza va B-glucanaza (va, tiy chon, it
nhét mot enzym phan giai chat xo khéc nita) c6 thé cai thién gi4 tri dinh dudng cua
thie dn chan nudi c6 luong khau phan an dua trén co s& (cic) dong san pham ((c4c)
san phdm phu) cao.

Cac SCFA c6 cac gia tri nang lugng khac nhau va mot s& SCFA c6 thé dong
vai tro lam tién chét cia glucoza va mot s6 SCFA c6 thé gép phan vao viéc duy tri stic
khoée va su nguyén ven cda rudt. Cac tdc gid sang ché da phat hién ra rang cic t6 hop
dic hiéu duoc néu trong ban mé ta nay wu tién chuyén qua trinh 1én men trong GIT
cua dong vat sang qué trinh san xut SCFA c6 gié tri hon/hitu dung hon.

Khong bi rang budc bai Iy thuyét, cac tac gia sing ché d3 phat hién ra ring cac
NSP ¢6 thé duge phan giai mot cach hiéu qua boi t6 hop cia DFM theo sang ché va
xylanaza va B-glucanaza (va, tuy chon, it nhAt mdt enzym phén giai chit xo khac nita).
Ngoai ra, da phat hién ra rang t6 hop dic hidu nay gidi phong céc duong C5 ma
thudng chi c6 gid tri dinh dudng bén 1& dbi véi dong vat. Tuy nhién, nho sir dung cac
t6 hop dugc yéu cau bao ho trong don nay, c6 thé khién cho céc vi sinh vat trong GIT
(hodc DFM theo sang ché’)hoéc hé vi sinh vat ndi sinh phan giai chat xo (ma duoc
kich thich béi cac td hop (cia DFM) theo sang ché) chuyén héa cac duong C5 nay
thanh cac thanh phan hitu dung va c6 gid tri dinh dudng, d6 1a céac axit béo chudi ngén.
Céc axit béo chudi ngén nay co thé duoc st dung bdi dong vat. Do dd, hé nay cai thién
gia tri dinh dudng cia thirc an chan nudi cho dong vét.

Thuan loi 1a, td hop cta vi sinh vat duge nudi truc tiép, xylanaza va [-
glucanaza (va, tuy chon, it nhét mc}t enzym phan gidi chit xo khac nita) duoc néu

trong ban mé ta nay bit ngd lam ting sy phan giai chét xo trong ché phim phu gia
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ding trong thirc dn, hdn hop tron san, thirc in hodc thirc dn chin nudi, dan dén su cai
thién nang suit cua déi tugng. Cu thé, t6 hop theo sang ché cai thién kha nang tiéu hoa
nguyén liéu tho trong thirc in, din dén su ting d¢ sinh kha dung cta dudng chét (vi
dy, kha ning tiéu hoa dudng chat) va ning lugng c¢6 thé chuyén héa dugc trong do.

Ché phdm ctia DFM véi cac enzym

DFM theo sang ché va cac enzym c6 thé dugc phdi ché theo cach thich hop bét
ky dé dam béo rang ché pham nay chira cac DFM c6 thé sdng duoc va cac enzym co
hoat tinh.

Theo mot phuong 4n, DFM va céac enzym co thé dugc phbi ché dudi dang bot
khé hodc vién cdm.

Bot kho hodc vién cdm c6 thé dugc san xuét béng cac cach da biét dbi voi
chuyén gia trong linh vuc k¥ thuit nay, nhu trong thiét bi tron cac vi thanh phan.

Theo mot sb phuong 4n, DFM va/hodc (cic) enzym co thé dugc bao, vi du,
duoc bao nang. Thich hop 13, DFM va cic enzym c6 thé dugc phdi ché trong cling
mot 16p bao hodc dugc bao nang trong cing mot vién nang. Theo cach khéc, mot hodc
hai hodic ba hodc bdn enzym trong sb cic enzym cé thé duoc phéi ché trong ciing mot
16p bao hoac dugc bao nang trong cung mot vién nang va DFM c6 thé duoc phdi ché
trong 16p bao riéng bit véi mot hodc nhiéu hon hoic tit ca cac enzym. Theo mot sb
phuong an, nhu khi DFM c6 kha nang tao ra cic ndi bao tir, DFM c¢6 thé dugc cung
cAp ma khong c6 bat ky 16p bao nao. Trong cac truong hgp ndy, cdc ndi bao tt DFM
¢6 thé dugc tron 13n theo cach don gian véi mot hodc hai hodc ba hodc bdn enzym.
Trong truong hop néu sau, cadc enzym co thé duoc bao, vi du, dugc bao nang, vi duy,
mdt hodc nhiéu hon hoic tit ca cac enzym cé thé duoc bao, vi du, dugc bao nang. Cac
enzym c6 thé duge bao nang duéi dang cac hdn hop (tic 1a chira mot hodc nhiéu hon,
haihoécrﬂﬁélhonluﬁ,bahoacIﬂﬁéulunlbahoactétcé)chﬁacécenzynlhoacchﬁng
c¢6 thé duoc bao nang mot cach riéng biét, vi du, dudi dang cac enzym riéng 1. Theo
mdt phuong an dugce uu tién, ca bdn enzym co thé dugc bao, vi du, dugce bao nang,
cung nhau.

Theo mot phuong an, 16p bao bao vé cac enzym khoi nhiét va co thé dugc xem

14 16p bao vé chdng nhiét.
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Theo mot phuong én, ché pham phu gia dung trong thuc dn dugc phéi ché
thanh bot kho hodc vién cdm nhu duge md ta trong WO2007/044968 (dugc goi 12 vién
cdm TPT), tai liéu ndy duoc dua vao ban mo ta nay bang cach vién dan.

Theo mot ) phuong an, DFM (vi du, cdc ndi bao tr DFM) c6 thé duoc pha
loang béng cach st dung chét pha lodng, nhu bdt tinh bot, dd voi hodc chét tuong tu.

Theo mdt phuong 4n khac, ché phim phu gia ding trong thire an c6 thé dugc
phdi ché bing cach cép, vi du, phun, (cic) enzym lén trén co chit mang, nhu, vi du,
laa mi da dugc nghién nhd.

Theo mdt phuong an, ché pham phu gia ding trong thtc &n theo sang ché c6
thé duoc phéi ché duéi dang hdn hop tron sin. Chi nham vi dy, hon hop tron san co
thé chtira mét hoic nhiéu hon thanh phén thirc an, nhu mot hodc nhiéu hon khoang
chit va/hodc mot hoic nhiéu hon vitamin.

Theo mdt phwong 4n, DFM va/hodc céc enzym dugc sir dung trong sang ché
duoc phéi ché v&i it nhat mot chét mang co thé chép nhan vé mit sinh ly dugc chon tu
it nhat mot trong sb cac chat: maltodextrin, d4 voi (canxi cacbonat), xyclodextrin, lua
mi hodc thanh phﬁn lta mi, sucroza, tinh bdt, Na2SOs, hoat thach, PVA, sorbitol,
benzoat, sorbiat, glyxeroL sucroza, propylen glycol, 1,3-propan diol, glucoza, paraben,
natri clorua, xitrat, axetat, phosphat, canxi, metabisulfit, format va cac hdn hop cla
ching.

Bao goéi

Theo mdt phuong an, ché pham phu gia dung trong thirc &n va/hodc hdn hop
tron san va/hoic thirc 4n hodc thitc an chan nudi theo sang ché dugc bao géi.

Theo mdt phuong an dugc uu tién, ché pham phu gia dung trong thuc &n
va/hodc hdn hop tron san va/hodc thirc &n hodc thirc dn chan nudi duge bao goi trong
tii, nhu t6i gidy.

Theo phuong an thay thé, ché pham phu gia ding trong thirc &n va/hodc hdn
hop tron sin va/hodc thirc &n hodc thirc an chan nudi co thé duogc dong kin trong vat
chira. V4t chira thich hop bt ky c6 thé dugc st dung.

San pham phu |

Nganh cong nghiép thirc dn dong vat da thdy su gia tang cho 4n cac san pham
phu, vi dy, tir qué trinh ché bién nhién liéu sinh hoc, cho dong vat (nang dang thirc dn

dong vat nay tir 0-10% dén cyc diém hién tai 12 30-60%). Céc tiét kiém vé chi phi cho
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khiu phan an nay la mot co hoi 16n cho nganh cong nghiép dé tiét kiém chi phi cho
lugng thirc an dau vao, nhung cling di kém véi nhiéu thach thirc. Cac san phdm phu
thuong 1a cac san phdm c6 lugng chit xo cao (vi du, chét xo chiém it nhit khoang
40%). Do d6, viéc bao gdm san pham phu ¢ lugng chit xo cao (vi du, DDGS) ¢6 thé
c6 tac dong ti€u cuc dbi voi hiéu suét tang trudng clia dong vat va cac dic tinh cla thit
x€. Ngoai cac tac dong ti€u cuc dbi véi sy sinh trudng ciia dong vat va chét luong cua
thit xé, cac thay dbi vé kha nang tiéu hoa dudng chit c6 cac tac dong ddi véi viée xa
1y, luu gitt va phan hdy phéan (vi du, phan lgn).

Nhu dugce st dung trong ban mo ta nay, thuat ngit “san phim phu” c6 nghia 14
nguyén li€u thuc vat dang xo bét ky, vi du, san phim phu ma chira chét xo v6i luong
1 it nhat khoang 20% hoic 30%).

Theo mot phuong &n, thudt nglt san pham phu c6 nghia 14 san pham phu bét ky
ctia nguyén li¢u thic dn c6 lugng chét xo cao.

~ Theo mdt phuong an, san phim phu dugc dé cap dén trong ban mo ta nay c6
thé duoc chon tir mot hodc nhidu hon san phim trong s cic san phim sau day: bot
mam ngd, cdm ngd, bot ngd nghién, bot gluten ngd, ba chung cht kho cing chét hoa
tan (DDGS), ba chung ct kho (DDG), bot gluten, phu phim Ita mi hat 16n, mi tim
hoic cac t6 hop cia ching.

Theo mdt phuong an, thirc dn chidn nudi theo sang ché chra san phdm phu
dang xo nhu bot mam ngd, cam ngod, bot ngd nghién, bot gluten ngd, ba chung cit kho
cung chét hoa tan (DDGS), bi chung cit khé (DDG), bot gluten, phu pham ltia mi hat
16n, mi tAm hodc céc td hop cua ching.

Theo mot phuong 4n, ddi trong ma dugc cho dung t6 hop cia DFM, xylanaza
va B-glucanaza (va, tity chon, it nhit mot enzym phén giai chét xo khac nita) theo sang
ché hoic ché phim phu gia ding trong thirc #n theo sang ché, con dugc cho an thirc dn
chin nudi chta san phdm phu dang xo nhu bot mam ngd, cam ngd, bot ngd nghién,
bot gluten ngd, ba chung cat kho cung chit hoa tan (DDGS), ba chung cit kho (DDG),
bot gluten, phu phém lua mi hat 16n, mi tAm hodc céc td hop cua ching.

Phé v& hodc phan giai

Enzym (hoéc ché phdm chira enzym) theo séng ché hodc nhu dugc néu trong
ban md ta ndy c6 thé duoc st dung dé pha v& (phéan giai) arabinoxylan khong hoa tan

(AXinsol) ho#c arabinoxylan hoa tan (AXsol) hodc cac t6 hop ciia chung, hodc phan
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giai cac san phdm clia AXinsol. Thuat ngit “pha v&™ hodc “phén giai” ddng nghia véi
thuat ngit “thuy phan”.

Polysacarit khong phai tinh bot (NSP)

Phan chinh cta céc thanh phdn thirc an thuc vét phd bién bao gbm céc hydrat
cacbon, khién cho cac hydrat cacbon tré thanh mot yéu t6 mang tinh quyét dinh trong
qua trinh san xuit dong vat. Ngoai cac dudng chét ¢6 thé tiéu hoa tét, nhu tinh bot va
duong, phan doan hydrat cacbon co6 ngudn gdc tir thue vat bao gdm cac thanh phan
(x0) khong tiéu héa dugc, nhu xenluloza, hemixenluloza, pectin, beta-glucan va
lignin.

T4t ca cac thanh phin c6 kha ning tiéu héa kém, ngoai trr lignin, dugc phan
loai 1a nhom duoc goi trong ban mo ta nay 1a polysacarit khong phdi tinh bot (NSP).
Phan doan NSP d3 dugc biét rd vé cac tac dong khang dinh dudng ma né c6 thé tao ra.

Theo mdt phuong an, thut ngit chit xo ¢6 thé duge sit dung theo cach co thé
thay thé véi thuat ngit NSP.

Trong nhém NSP, ban than hemixenluloza 12 phan nhém di thé chi yéu dugc
tao thanh boi xylan, arabinan, galatan, glucan va mannan. Arabinoxylan la phan doan
NSP chua yéu trong mot s6 nguyén lidu thirc an trong sb cac nguyén liéu thirc dn tho
quan trong nhat, bao gdm Itia mi va ngd.

Arabinoxylan (AX)

Nhu duoc st dung trong ban mo ta nay, thuit ngit “arabinoxylan” (AX) co
nghia 14 polysacarit bao gdbm khung xylan (cac don vi xyloza dugc lién két & vi tri 1,
4) véi L-arabinofuranoza (L-arabinoza ¢ dang vong c6 5 nguyén tir) duoc gin ngiu
nhién boi cac lien két 1a—2 va/hodc la—3 vao cac don vi xyloza trong khép chudi.
Arabinoxylan 1a hemixenluloza dugc phat hién thdy & ca thanh té bao so cdp va thir
cip cta thuc vat. Arabinoxylan c6 thé duge tim thiy trong cam cla cac hat nhu lua
mi, bép (ngd), laa mach den, va lia mach.

Arabinoxylan (AX) duoc phat hién thay 1a két hop chat ché vé6i thanh té bao
thuc vat, noi ma n6 dong vai tro lam chét gén két lién két cac khdi cdu tao khac nhau
cua mé va thanh té bao thuc vt, tao ra cho né ca do cting va do bén vé& mit ciu truc.

Vi xyloza va arabinoza (1a cac thanh phan cau tao clia c4c arabinoxylan) déu l1a

cac pentoza, nén cac arabinoxylan thuong dugce phan loai la cic pentosan.
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AX 1a phan doan polysacarit khong phai tinh bot (NSP) chu yéu trong mot sd
nguyén li¢u thure an trong sd cac nguyén liéu thirc 4n thd quan trong nhét, bao gdm lia
mi va ngo.

Su phong phu, vi tri cla né trong nguyén li€u thuc vat va ciu trac phan tr lam
cho AX c¢6 tac dong ti€u cuc nghiém trong d6i v6i kha ning tiéu hoa thic #n, lam
giam dang ké gia tri dinh dudng clia nguyén liéu thd ma né c6 mit trong do. Diéu nay
khién cho AX 13 mot yéu té khang dinh dudng quan trong, 1am gidm hiéu qua san xuét
dong vat.

AX ciing c6 thé giir lugng nuéc dang ké (c6 thé duogc goi 13 kha nang gift nudce
clia nd) — diéu nay c6 thé 1am cho arabinoxylan hoa tan dé tao ra d6 nhét (cao) — 1a
mot nhuge diém trong nhiéu tmg dung.

Arabinoxylan khong hoa tan trong nuéc (AXinsol)

Arabinoxylan khong hoa tan trong nudc (AXinsol) con dugc goi la
arabinoxylan khong chiét dugc bing nudec (WU-AX) chiém ty 1& dang ké cta luong
vat chét kho cta nguyén liéu thuc vat.

Trong lha mi, AXinsol c thé chiém 6,3% Iuong vat chét khd. Trong cdm mi va
DDGS Ita mi, AXinsol ¢6 thé chiém khoang 20,8% hodc 13,4% lugng vat chit kho
(trong luwong/trong luong).

Trong la mach den, AXinsol c6 thé chiém 5,5% lugng vat chét khoé.

Trong ngd, AXinsol c¢6 thé chiém 5,1% luwong vat chit kho. Trong DDGS ngd,
AXinsol ¢6 thé chiém 12,6% lugng vat chit kho.

Axinsol gay ra hién tugng bit gitt dudng chét trong thirc 4n. Luong 16n céac
dudng chét co thé tiéu hoa t6t nhu tinh bdt va céac protein van dugce chua trong cac
nhom cum vat li€u thanh té bao hoic van dugc gén két voi cac mach bén cia AX. Cac
dudng chét bj bét giit nay s& khong kha dung dé tiéu hoa va hép thu sau d6 trong rudt
nho.

Arabinoxylan hoa tan trong nuédc (AXsol)

Arabinoxylan hoa tan trong nudc (AXsol) con duge goi la arabinoxylan ¢ thé
chiét dugc bing nﬁéo (WE-AX) c6 thé gy ra cic van dé trong qué trinh sin Xuét
nhién liéu sinh hoc va/hodc 1 mach nha va/hodc 1 ruou bia va/hodc trong thirc dn vi

chiing ¢6 thé 1am tang dd nhét do kha nang lién két v6i nudce ctia AXsol.
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Trong thitc dn, AXsol co thé c6 tac dong khang dinh dudng, ddc biét 1a & céac
dong vat c6 da day mot ngédn vi chung lam tang dang ké d6 nhdt cta cac thanh phan
trong rudt, do kha ning lién két v6i nuée dic biét cia AXsol. P9 nhét ting co thé gay
tac dong dén su tiéu hoa thic n va su st dung dudng chat vi n6 ¢6 thé ngan can qua
trinh trdn dung cach thic an véi cac enzym ti€u hoa va céac mudi mat va/hodc né lam
cham su hép thu va do sinh kha dung cua dudng chét va/hodc no kich thich su 1€én men
trong rudt sau.

Trong lta mi, AXsol c6 thé chiém 1,8% lugng vat chét khs. Trong cam mi va
DDGS Itia mi, AXsol c6 thé chiém khoang 1,1% hodc 4,9% luong vat chit kho (trong
lugng/trong lugng).

Trong lda mach den, AXsol c6 thé chiém 3,4% lugng vat chét kho.

Trong lda mach, AXsol c6 thé chiém tr 0,4 dén 0,8% lugng vat chét kho.

Trong ngd, AXsol ¢ thé chiém 0,1% luong vét chét kho. Trong DDGS ngd,
AXinsol ¢6 thé chiém 0,4% lugng vét chat kho.

Tuy nhién, ngoai lwong AXsol c6 mét trong nguyén li¢u thuc vat, khi xylanaza
hoa tan AXinsol trong nguyén liéu thuc vét, né c6 thé giai phéng cac pentosan va/hodc
cac oligome ma déng gép vao ham lugng AXsol cia nguyén liéu thuc vat.

Mot vu diém quan trong clia mot sé xylanaza trong s6 cac xylanaza dugc néu
trong ban mo ta nay 1a chung c6 ca kha nang hoa tan AXinsol cling nhu kha ning pha
v nhanh chong va hiéu qua cac oligome va/hodc cac pentosan da dugce hoa tan, nho
d6 cac enzym nay c6 kha nang hoa tan Axinsol ma khong lam ting do nhét va/hodc
lam giam d¢ nhat.

Viéc pha v& AXsol ¢6 thé 1am giam d6 nhot.

Viéc pha vor AXsol ¢6 thé giai phong cac dudng chat.

D6 nhét

Sang ché co thé duogc str dung dé 1am giam d nhét trong quy trinh bét ky trong
d6 kha nang lién két véi nuée ciia AXsol gay ra su ting do nhét khéng mong mudn.

Sang ché dé xuit viéc lam giam do nhét bang cach pha v (phéan giai) AXsol
hodc bang cach pha v& (phan giai) cac polyme va/hodc cac oligome dugc tao ra bing
cach hoa tan AXinsol.

Trong sang ché, su giam d6 nhét c6 thé dugce tinh toan bang cach so sanh mot

mau chira xylanaza theo sang ché (hodc dugc néu trong ban mo ta nay) so véi mau
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tuong duong khac khong chira xylanaza theo sang ché (hoic dugc néu trong ban mo ta
nay).

Viéc so sanh profin giam dd nhot cua xylanaza theo sang ché véi cac xylanaza
trong sb cac xylanaza chuén c6 trén thi trudng chirg té hiu qua ciia enzym. Muyc
dich 12 nham cai thién hiéu qua ctia enzym so v6i enzym chuén c6 trén thi trudong. Cac
enzym chuédn ding cho céc tmg dung riéng 1é dugc néu trong phan Vi du thuc hién
sang ché dudi day.

Theo mot phuong an cua sang ché, xylanaza duoc néu trong ban mo ta nay la
chat 1am giam dd nhét.

Thirc dn hodc thirc dn chan nuoi

Enzym hoic ché phdm phu gia diing trong thitc an theo séng ché c6 thé duogc sir
dung lam — hodc dé san xuét - thirc an.

Trong ban mo ta nay, thudt ngit “thic dn” duoc sir dung theo cach ddng nghia
v6i “thire an chan nudi”.

Theo mo6t phuong an, thitc an chin nudi theo sang ché chira nguyén liéu thiic
an co luong chit xo cao va/hodc it nhit mét san phém phu cua it nhét mot nguyén liéu
thire #n ¢6 lugng chit xo cao nhur bdt mam ngd, cam ngd, bdt ngd nghién, bot gluten
ngd, ba chung ct kho cing chit hoa tan (DDGS), ba chung cit khé (DDG), bot
gluten, phu phdm lda mi hat 16n, mi tAm hodc cac td hop cua chiing.

Theo mot phuong 4n, dbi twong ma duoc cho ding t6 hop chira DFM, xylanaza
va B-glucanaza (tuy chon, trong t6 hop enzym phén giai chét xo khéc nita) theo séng
ché hoic ché phim phu gia ding trong thitc 4n theo séng ché, con duge cho an thirc dn
chdn nudi chira nguyén li¢u thirc an c6 lugng chit xo cao va/hodc it nhat mot san
phim phu cua it nhat mot nguyén ligu thie dn 6 lugng chét xo cao nhu bot mam ngo,
cam ngd, bot ngd nghién, bot gluten ngd, ba chung cit kho ciing chéat hoa tan (DDGS),
ba chung cit khd (DDG), bot gluten, phu phim Iia mi hat 16n, mi tAm hodc céc td hop
cua chung.

Thich hop 13, theo mdt phuong an, thanh phén ngii cdc clia khéu phan 4n cho
dbi tugng gia cAm c6 thé 14 lia mi hodc lda mach véi lia mach den, mi tAm, cAm mi,
yén mach, v yén mach trong khi cac thanh phén thue vét co thé 1a bot dau twong cling
v6i hodc khong cung véi cac thanh ph?m protein khac nhu bot cai Canola, bot cai dau,

v.v., voi diéu kién 1a khau phan an nay s& chira lua mi-lia mach lam céc thanh phan
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chinh va dugc phdi ché dé dap ung cc yéu cau vé dudng chét cua loai ga dugc cho
an.

Thtre 3n theo sang ché c6 thé 12 & dang dung dich hoic & dang chét ran — tuy
thudc vao viéc str dung va/hodc cach thiic ing dung va/hodc céch thirc dung.

Khi duoc sir dung 1am — hodc dé san xuét — thtre an — nhu thue phdm chirc ning
— enzym hodc ché phim theo sang ché c6 thé dugc sit dung & dang két hop véi mot
hodic nhiéu hon chét trong sb cac chat sau day: chit mang c6 thé chip nhan vé mit
dinh dudng, chit pha lodng c¢6 thé chdp nhan vé mit dinh dudng, ta duge c6 thé chap
nhan v& mit dinh dudng, chit bd tro ¢6 thé chip nhan vé mit dinh dudng, thanh phan
hoat tinh vé mit dinh dudng.

Theo phuong 4n dugc uu tién, enzym hodc ché pham phu gia ding trong thirc
an theo sang ché duoc tron 13n voi thanh phan thirc in dé tao thanh thic dn chan nudi.

Nhu duge st dung trong ban md ta nay, thuat nglt “thanh phén thic ém” co
nghia la toan bd hodc mot phﬁn cua thirc dn chan nuo6i. Mot phﬁn cua thirc dn chan
nudi ¢ thé c6 nghia 1a mot thanh phén c4u tao cua thtc dn chin nudi hoic nhiéu hon
mot thanh phén cdu tao cia thirc dn chin nudi, vi du, 2 hodc 3 hodc 4. Theo mot
phuong an, thudt ngit “thanh phan thirc dn” bao gébm hdn hop tron sin hodc cac thanh
phan cAu tao ctia hdn hop tron sin.

T6t hon 13, thirc 3n c6 thé 1a c6 kho, hodc hdn hop tron san cta ching, thirc in
hdn hgp, hodc hdn hop tron sén ciia chiing. Theo mdt phuong én, ché phdm phu gia
ding trong thirc n theo sang ché c6 thé duge tron 14n v6i thire an hdn hop, thanh phan
ctia thtre an hon hop hodc véi hdn hop tron san cia thirc dn hdn hop hodc véi c6 kho,
thanh phén ctia ¢ kho, hoic hon hop tron san cia cé kho.

Nhu dugce st dung trong ban mo ta nay, thudt ngit co kho c¢6 nghia 1a thuc an
bét ky duoc cung cip cho dong vat (chir khong phai 1a dong vt phai ty di tim ¢ cho
no). Co kho bao gé)m thuc vat da duoc cit.

Thuét ngtt c6 kho bao gém ¢o U tuoi, thirc dn dugc nén ép va duge tao vién,
dau va suét an hdn hop, va ca ngii cdc hat va d4u d6 nazy mam.

C6 kho c6 thé duge thu nhan tir mot hodc nhiéu hon thyuc vat trong sb cac thuc
vat dugc chon tir: ngd (bép), c6 linh lang (Lucerne), lia mach, c6 ba 14 chan chim, cac
loai rau cai, cai Chau moellier, cai xoan, cai dau (cai Canola), cdi cd Thuy Dién (cu

cai Thuy Dién), cu céi, c6 ba 1, co ba 14 Alsike (co ba 14 Thuy Dién), co ba 14 do, ¢é
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ba 14 Subterranean, cé ba 14 tréng, ¢O dudi trau, tudc mach, ke, yén mach, laa mién,
dau tuong, ciy gb (chdi cay gb cat ngon dé 1am c6 khé), laa mi, va dau do.

Thuét ngit “thtrc 4n hdn hop” c6 nghia 1 thitc dn thwong mai ¢ dang bot, vién,
hat, banh hodc banh vun. Thitc #n hdn hop co thé dugc hoa tron tir cac nguyén lidu tho
va céac chét phu gia khic nhau. C4c hdn hgp hoa tron nay duge phéi ché theo céc yéu
cau cu thé cua dong vat dich.

Thirc an hdn hop c6 thé 1a thic an diy di ma cung cp tAt ca cac dudng chét
can thiét mdi ngay, san phim c6 ma cung cdp mét phan cua sudt an (protein, ning
lwong) hoic cac san pham bb sung ma chi cung clp cac dudng chit vi luong b sung,
nhu cac khoang chét va cac vitamin.

Céc thanh phan chinh duoc sir dung trong thitc &n hon hop 1a ngii cbe hat dung
lam thirc an, bao gém ngo, lta mi, cdm mi, ddu twong, lha mién, yén mach, va lua
mach.

Thich hop 13, hdn hop tron sin duoc dé cap dén trong ban md ta ny c6 thé la
ché phdm chira cac thanh phan vi lugng nhu vitamin, khodng chét, chét bao quan hoa
hoc, thude khang sinh, san phém 1én men, va cac thanh phﬁn thiét yéu khac. Hén hogp
tron sn thudng 1a ché pham thich hop @8 hoa tron thanh suét an thuong mai.

Thitc #n chin nudi bt ky theo sang ché c6 thé chira mot hodc nhiéu hon
nguyén liéu thirc an dugce chon tr nhém bao gbm a) ngii cbc, nhu ngii cde hat nho (v
du, Ita mi, lta mach, Iia mach den, yén mach, tiéu hac mach va céac td hop cua ching)
va/hodc ngli cbc hat to nhu ngo6 hoac lua mién; b) san phém phu tu ngti cbe, nhu bot
mam ngd, cam ngd, bdt ngd nghién, bot gluten ngd, ba chung cht kho cung chét hoa
tan (DDGS), ba chung cat kho (DDG), bot gluten, phu phém lua mi hat 16n, mi tAm
hodc cac td hop cia ching; c¢) protein thu duge tir cac ngudn nhu d4u tuong, huéng
duong, lac, dau lupin, dau Ha Lan, dau tam, bong, cai Canola, bt cé, protein huyét
tuong kho, bot thit xwong, protein khoai tdy, nudc sita, cui dira kho, vimg; d) du va
chit béo thu duge tir cac ngué)n thuc vat va dong vat; e) khoéng chit va vitamin.

Theo mdt phuong an, thitrc an chan nudi chira hodc bao gém ngd, DDGS (nhu
¢DDGS), lta mi, cam mi hodc to hop cua chung.

Theo mot phuong &n, thanh phﬁn thirc an c6 thé 1a ngo, DDGS (vi dy, cDDGS),

lta mi, cam mi hodc t6 hop cta ching.
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Theo mot phuwong an, thirc an chan nudi chira hodc bao gbém ngd, DDGS (nhu
¢DDGS) hoic td hop ctia ching.

Theo mdt phuong &n, thanh phan thte an ¢ thé 12 ngd, DDGS (nhu DDGS ngd
(cDDGS)) hoic t6 hop ctia ching. |

Thirc dn chian nudi theo sang ché ¢6 thé chira it nhit 30%, it nhat 40%, it nhét
50% hoac it nhéit 60% trong lwong 1a ngd va bot ddu twong hodc ngd va dau tuong
nguyén béo, hodc bt lia mi hodc bot hudng duong.

Thttc &n chin nudi theo sang ché co thé chira tir khoang 5 dén khoang 40% la
DDGS ngd. Péi véi gia cdm — thtc an chin nudi tinh trung binh c¢6 thé chua tir
khoang 7 dén 12% 1a DDGS ngd. Déi v6i lgn (heo) — thirc an chin nudi c6 thé chira
trung binh 14 tir 5 dén 40% 12 DDGS ng5.

Thttc &n chin nudi theo sang ché c6 thé chira ngd lam ngil cbe riéng 18, trong
trrong hop nay, thic an chdn nudi cod thé chira tir khoang 35% dén khoang 85% la
ngo.

Trong thirc dn chédn nuoi chira ngli cbc hat hdn hop, vi dy, chira ngd va lta mi,
thi thit 4n chin nudi ndy c6 thé chira it nht 10% 1a ngd.

Ngoai ra hodc theo cach khac, thirc dn chin nudi theo sang ché c6 thé chura it
nh4t mot nguyén liéu thirc in c6 lugng chét xo cao va/hodc it nhit mot san phdm phu
ctia it nhat mot nguyén liéu thirc an c6 lugng chét xo cao dé tao ra thic dn chin nudi
¢6 lwong chit xo cao. Cac vi du vé nguyén liéu thirc an c6 lugng chét xo cao bao gdm:
lta mi, 1aa mach, Ida mach den, yén mach, san san phém tr ngil cde, nhu bot gluten
ngo, ba 4m, ba chung cat kho (DDG), ba chung cit khd cing chét hoa tan (DDGS),
cam mi, mi tAm, phu phém lta mi hat 16n, cam gao, vo trdu, vo yén mach, hat nhéan co,
va cui qua ho cam quyt. Mot s6 ngudn protein ciing c6 th8 duge xem 14 c¢6 lugng chit
X0 cao: protein thu dugc tir cac ngudn nhu huéng dwong, dau lupin, déu tdm va bong.

Theo mdt phuong an, thire an chan nudi theo sang ché chira it nhat mot nguyén
liéu co6 lugng chit xo cao va/hodc it nhat mot san phém phu cua it nhat mot nguyén
liéu thirc an c6 luong chit xo cao dugc chon tir nhém bao gém, vi du, ba chung ct
kho clng chat hoa tan (DDGS) — dic biét 12 DDGS ngd (cDDGS), ba 4m, ba chung
cAt kho (DDG) — dac biét 1a DDG ng6 (cDDG), cdm mi, va laa mi.

Theo m6t phuong an, thire an chdn nudi theo sang ché chira it nhit mot nguyén

liu c6 lugng chét xo cao va/hoic it nhat mot san phém phu cua it nhét mot nguyén
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liéu thirc an c6 lugng chit xo cao dugc chon tir nhém bao gém, vi du, ba chung ct
kho ciing chét hoa tan (DDGS) — dic biét 1a cDDGS, cdm mi, va lia mi.

Trong sang ché, thitc 3n c6 thé 1a mét hodc nhiéu hon loai thitc an trong s6 cac
loai thitc an sau ddy: thic an hdn hop va hdn hop tron sin, bao gdm vién, hat hoic
banh (gia suc); san phim vu mua hozc ba san pham vu mua: ngd, dau twong, lta mién,
yén mach, lua mach, cui dira kho, triu, b cu cai duong; bot ca; bot thit xuong; ri
duong; ba dau va ba ép; oligosacarit; thuc vat lam thtrc &n chén nudi dugc bao toan:
cO U tuoi; rong bién; hat va ngi cdc hat, nguyén ven hodc duogc tao ra béng cach dap,
xay v.v.; ngil cbe hat va dau d nay mam; san phim chiét nAm men.

Theo mot sé phuong 4n, thuat ngit thirc 4n trong sang ché con bao gdm thirc an
cho vat nudi. Thuc dn cho vat nudi 1a nguyén liéu thuc vat hodc dong vat dugce dy dinh
cho su tiéu thu bdi vat nudi, nhu thire dn cho cho hodc thirc an cho meéo. Thire dn cho
vat nudi, nhu thirc an cho cho va thic dn cho meo, ¢ thé 1a & dang kho, nhu bot
nghién thé cho ché, hoic dang déng hop u6t. Thirc &n cho méo ¢b thé chira amino axit
taurin.

Theo mot sé phuong an, thuat ngit thirc in trong sdng ché con bao gdm thirc an
cho ca. Thirc an cho c4 thudng chita cic chat dinh dudng da lugng, cac yéu té vét va
c4c vitamin can dé giir strc khoe t6t cho ca nudi nhét. Thue dn cho ca c6 thé 1a & dang
phién nho, vién hodc vién nén. Cac dang da dugc tao vién, mot sb trong sb ching
chim xudng rit nhanh, thuong duge sir dung cho ca 16n hogc loai an dudi day. Mot sb
thirc #n cho cé con chira cac chit phu gia, nhu beta caroten hodc cic hormon giéi tinh,
dé cai thién mau cia ca canh theo cach nhan tao.

Theo mot sé phuong an, thuét ngit thirc 4n trong sdng ché con bao goém thirc in
cho chim. Thuc an cho chim bao gdm thirc &n ma dugc sir dung c4 trong thung dyung
thirc an cho chim hoang da va dé cho chim nudi an. Thong thudng, thic dn cho chim
bao gdm nhiéu loai hat, nhung ciing c6 thé bao gbm m& quanh than bo, ciru (chét béo
cua bo hodc curu).

Nhu duoc st dung trong ban mo ta nay, thuat ngit "dugce cho tiép xuc" chi viéc
cAp truc tiép hodc gian tiép enzym (hodc ché phdm chira enzym) theo sang ché vao san
phdm (vi du, thuc an). Cac vi du vé phuong phép chp ma co thé dugce st dung, bao
gdm, nhung khong chi gi6i han &, xt 1y san pham trong nguyén liéu chira ché phdm

phu gia ding trong thtic an, cap truc tiép bang cach tron ché phim phu gia ding trong
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thirc an v6i san pham nay, phun ché phim phu gia ding trong thirc an 1én trén bé mit
san phdm hoic ngam sin phdm vao trong ché pham chira ché pham phu gia ding trong
thire an.

Theo mot phwong 4n, t6t hon 14 ché phim phu gia dung trong thtic &n theo séng
ché dugc tron 14n voi san phém (vi du, thtrc dn chén nudi). Theo cach khac, ché phém
phu gia dung trong thirc dn c6 thé dugc bao gdm trong nhii twong hodc céc thanh phan
tho cua thic dn chan nudi.

Déi v6i mot sb tmg dung, quan trong 13 ché phidm phai duoc 1am sin c6 trén
ho#ic cho bé mit cia san phdm can dugc tac dong/xit 1y . Didu nay cho phép ché phdm
mang lai mot hodc nhiéu hon dic tinh trong sb cac dic tinh thuén loi sau day: cac lgi
ich vé& nang suét.

Enzym (hodc ché pham chira enzym) theo sang ché c6 thé duge cap nhim muc
dich réc, bao va/hoic ngdm tdm lugng dugc kiém soé4t ctia enzym ndy vao san pham
(vi du, thirc dn chan nudi hodc cac thanh phén tho cia thire an chin nuoi).

Thich hop 14, ché pham phu gia diing trong thttc &n c6 thé dugc dung theo cach
don gian cho dbi twong tai ciing thoi diém khi cho dong vat an thirc 4n chin nudi.

Tét hon 13, enzym (hodc ché pham chira enzym) theo séng ché s& 1a 6n dinh
nhiét d6i voi viée xur ly nhiét 1én t6i khoang 70°C; 1én t6i khoang 85°C; hodc Ién toi
khoang 95°C. Viéc xur ly nhiét c6 thé duoc thuc hién trong khoang thoi gian 1én t6i
khoéang 1 phut; 1én t&i khoang 5 phut; 1én t6i khoang 10 phut; 1én téi khoang 30 phut;
1én t6i khoang 60 phat. Thuat ngit én dinh nhiét c6 nghia 14 13 it nhat khoang 75%
lrong enzym ma c6 mat/cé hoat tinh trong chét phu gia trude khi lam nong dén nhiét
d6 xac dinh van s& c6 mit/co hoat tinh sau khi n6 ngudi dén nhiét do trong phong. Tét
hon 13, it nhit khoang 80% luong enzym ma c6 mit va c6 hoat tinh trong chét phu gia
trude khi lam nong dén nhiét d6 xac dinh van s& c6 mit va c6 hoat tinh sau khi n6
nguoi dén nhiét do trong phong.

Theo phuong an dugc wu tién dac biét, enzym (hodc ché phim chra enzym)
theoséngchédugclénldéngnhétdétaorabét

Theo phuong an dugc wu tién thay thé, enzym (hodc ché pham chira enzym)
theo séng ché duoc phdi ché thanh vién cédm nhu dwgc mo ta trong WO2007/044968
(duoc goi 1a vién cém TPT), tai liéu nay duge dua vao ban md ta ndy bang cach vién

dan.
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Theo phuong 4n duoc wu tién khéc, khi ché pham phu gia dung trong thic an
duge phdi ché thanh vién cém, vién cdm nay chira mudi chan da dugc hydrat héa
duge bao ngoai 181 protein. Uu diém ctia 16p mubi bao nay 1a c6 tinh chiu nhiét duge
cai thién, do én dinh khi bao quan dugc ci thién va su bao vé chéng lai cac chét phu
gia thirc &n khac ma c6 tc dong bat loi ddi v6i enzyme theo cach khac.

Tét hon 13, mudi duoc st dung cho 16p mudi bao c6 hoat tinh trong nuéc 16n
hon 0,25 hodc d6 4m khong ddi 16n hon 60 % tai 20°C.

Tét hon 14, 16p mubi bao chira NaxSOa.

Phuong phap san xuit enzym (hoic ché phadm chira enzym) theo sang ché con
c¢6 thé bao gébm budc bd sung 1a budce tao vién cho bot. Bot co thé duoc tron véi cac
thanh phan khac da biét trong linh vuc k¥ thuat nay. Bot, hodc hdn hop chira bdt, c6
thé dugc ddy qua khudn kéo soi va cac sgi thu dugce dugce cit thanh cac vién thich hop
c6 chiéu dai thay dbi.

Tuy chon, budc tao vién cod thé bao gém viée xu ly béng hoi nudc, hodc giai
doan didu hoa, trude khi tao vién. Hon hop chira bt nay c6 thé dugc dit vao thiét bi
didu hoa, vi du, thiét bi tron c6 tiém hoi nuée. Hon hop nay duoc lam néng trong thiét
bi didu hoa Ién t6i nhiét do xac dinh, nhu tir 60 dén 100°C, nhiét d dién hinh s& 1a
70°C, 80°C, 85°C, 90°C hodc 95°C. Thoi gian luu c6 thé thay dbi tir vai gidy dén vai
phut va thAm chi 1a vai gio, nhu 5 gidy, 10 gidy, 15 gidy, 30 gidy, 1 phut 2 phut., 5
phut, 10 phut, 15 phat, 30 phat va 1 gio.

Can phai hiéu ring enzym (hodc ché pham chira enzym) theo sang ché thich
hop dé bd sung vao nguyén liéu thirc in thich hop bat ky.

Chuyén gia trong linh vyc k§ thuat nay s& hiéu rang cac dong vat khac nhau
can céc thtre an chin nudi khac nhau, va tham chi 1a cing mot dong vat co thé can cac
thirc an chidn nubi khac nhau, tiy thudc vao muc dich nudi dudng dong vat nay.

Tay chon, thirc an chan nudi cing c6 thé chira cac khodng chét bd sung nhu, vi
du, canxi va/hodc cac vitamin bd sung.

Tét hon 1a, thie dn chin nudi 12 hdn hop bot dau trong ngod.

Theo mdt phuong 4n, t6t hon 14 thirc dn khong phai 14 thirc an cho vat nudi.

Theo khia canh khac, sang ché dé xudt phuong phéap san xuét thie 4n chin
nudi. Thue dn chan nudi thuong du.(yc san xut trong thiét bi xay thirc in trong d6 cac

nguyén li¢u thd trude tién dugc nghién nho dén kich c& hat thich hop va sau d6 dugc
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tron voi cac chét phu gia thich hop. Sau d6, thirc &n chén nudi co thé duogc san xuét
dudi dang cam tron hodc vién; vién thuong lién quan dén phuong phap ma nho do6
nhiét 6 dugc nang cao dén muc cin thiét va sau do thirc an duge cho di qua khudn
kéo soi dé tao ra cac vién c6 kich ¢& cu thé. Cac vién nay dugc dé ngudi. Sau do, cac
chét phu gia 1éng nhu chét béo va enzym c6 thé dugc thém vao. Viéc san xuét thire 3n
chin nuéi ciing c¢6 thé bao gdm bude bd sung ma bao gdm viéc ép dun hodc viéc 1am
gian né trude khi tao vién — cu thé bang céac k¥ thuat thich hgp ma cé thé bao gdm it
nhét 1a viéc st dung hoi nudce.

Thttc #n chin nudi c6 thé 1a thirc an chin nudi cho dong vat c6 da day mot
ngin, nhu gia cam (vi du, ga gio, ga dé trimg, ga gidng cung cp tring dé san xuit ga
gio, ga tay, vit, ngéng, chim nudéc), lon (tét ca cac nhom tuéi), vat nudi (vi du, cho,
meo) hodc c4, tot hon 14 thitc dn chin nudi 1 cho gia cam.

Thirc n chin nudi c6 thé 1a thirc dn chan nudi cho dong vat c6 da day mot
ngin, nhu gia cdm (vi dy, ga gid, ga dé trimg, ga gidng cung cép trimg dé san xuét ga
gio, ga tay, vit, ngéng, chim nudéc), lon (tét ca cac nhom tuéi), vat nudi (vi dy, cho,
meo) hoac cé, tdt hon 12 thire dn chan nu6i 13 cho gia cam.

Theo mot phuong an, thirc dn chdn nudi khong danh cho dong vat d¢ trimg.

Chi nham vi du, thirc an chan nudi cho ga, vi du, ga gio co thé bao gdm mot
hodc nhiéu hon thanh phén trong s6 cac thanh phén dugc liét ké trong bang néu duéi

day, vi du & don vi ti 16 phan tram dugc thé hién trong bang néu dudi day:
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Thanh phan Gaméind (%) | Gathit (%)
Ngb 46,2 46,7
Mi tdm 6,7 10,0
DDGS ngb 7,0 7,0
Bot ddu tuong 48%CP 32,8 26,2

Hdn hop hoa tron chat béo dong

vat/thuc vat >0 >
L-Lysin HCI 0,3 0,3
DL-methionin 0,3 0,3
L-threonin 0,1 0,1

Mudi 0,3 0,4

ba voi 1,1 1,1

Diéanxi Phosphat 1,2 1,2

C4c vitamin gia cAm va cic 0.3 03

khoang chét vi lugng

Chi nhim vi du, danh muc chi tiét v& khdu phan an cho ga, nhu ga gio, c6 thé 14
nhu dugc thé hién trong bang dudi day:

Danh muc chi tiét vé khau phan

%3

an
Protein tho (%) 23,00 20,40
Nang lugng c6 thé chuyén hoa
N 2950 3100
duogc/gia cam (kcal/kg)
Canxi (%) 0,85 0,85
Phospho kha dung (%) 0,38 0,38
Natri (%) 0,18 0,19
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Lysin c6 thé tiéu héa duge (%) 1,21 1,07
Methionin cé thé tiéu hoa duogc
0,62 0,57
(%)
Methionin + xystein c6 thé tiéu
0,86 0,78
hoa dugc (%)
Threonin ¢6 thé tiéu hoa dugc
: 0,76 0,68
(%)

Chi nhdm vi dy, thirc dn chan nudi cho ga mai dé co thé bao gém mot hodc
nhidu hon thanh phén trong sé cac thanh phan dugc liét ké trong bang néu dudi déy, vi

du & don vi ti 1€ ph?m tram dugc thé hién trong bang néu dudi day:

Thanh phan Giai doan dé trimg (%)

Ngo 10,0

La mi 53,6

DDGS ng6 5.0

Bot déu tuong 48%CP 14,9
Mi tAm 3,0

Dau dau tuong 1,8
L-Lysin HCI 0,2
DL-methionin 0,2
L-threonin 0,1
Mubi 0,3

Dicanxi Phosphat 1,6
b4 voi 8.9

Céc vitamin gia cdm va cic
khoang chét vi lugng 06

Chi nham vi du, danh muc chi tiét vé khau phan &n cho ga mai dé c6 the la nhu

duogc thé hién trong bang duéi day:
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Danh muc chi tiét v& khiu phan an

Protein thé (%) 16,10
Nang lugng c6 thé chuyén hoa dugc/gia cam 2700

(kcal/kg)
Lysin (%) 0,85
Methionin (%) 0,42
Methionin + Xystein (%) 0,71
Threonin (%) 0,60
Canxi (%) 3,85
Phospho kha dung (%) 0,42
Natri (%) 0,16

Chi nham vi duy, thitc #n chin nudi cho ga tiy co6 thé bao gom mot hodc nhiéu

hon thanh phan trong s6 cac thanh phan dugc liét ké trong bang néu dudi day, vi du ¢

don vi ti 16 phin trim duoc thé hién trong bang néu dudi day:

Thanh phan Pha 1 (%) | Pha2 (%) Pha 3 (%) Pha 4 (%)
LGa mi 33,6 423 52,4 61,6
DDGS ngd 7,0 7,0 7,0 7,0
Bt dau tuong 48%CP 44,6 36,6 27,2 19,2
Bot cai dau 4,0 4,0 4,0 4,0
Dau dau tuong 4,4 4,2 3.9 3,6
L-Lysin HCI 0,5 0,5 0,4 0,4
DL-methionin 0,4 0,4 0,3 0,2
L-threonin 0,2 0,2 0,1 0,1
Mudi 0,3 0,3 0,3 0,3
ba voi 1,0 1,1 1,1 1,0
Dicanxi Phosphat 3,5 3,0 2,7 2,0

Céc vitamin gia cAm va cac

khoéang chit vi luong 04 0.4 04 04

Chi nham vi dy, danh muc chi tiét vé& khau phﬁn an cho ga tay cé thé 1a nhu

duogc thé hién trong bang dudi day:
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Danh muc chi tiét vé& khau phan

-

an

Protein tho (%) 29,35 | 26,37 22,93 20,00

Ning luong c6 thé chuyén hoa
. 2,850 2,900 2,950 3,001
dugc/gia cam (kcal/kg)

Canxi (%) 1,43 1,33 1,22 1,02

Phospho kha dung (%) 0,80 0,71 0,65 0,53
Natri (%) 0,16 0,17 0,17 0,17

Lysin c6 thé tiéu hoa duge (%) 1,77 1,53 1,27 1,04

Methionin c6 thé tiéu héa duoc
(%)
Methionin + xystein c6 thé tiéu

hoa dugc (%)

0,79 0,71 0,62 0,48

1,12 1,02 0,90 0,74

Threonin c6 thé tiéu hoéa duogc

(%)

1,03 0,89 0,73 0,59

Chi nham vi dy, thirc dn chin nubi cho lon con c6 thé bao gém mot hodc nhiéu
hon thanh phin trong sé cac thanh phan dugc liét ké trong bang néu dudi day, vi du &

don vi ti 16 phan tram duoc thé hién trong bang néu dudi day:
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Thanh phan Pha 1 (%) Pha 2 (%)
Ngo 20,0 7,0
Laa mi 25,9 46,6
Lua mach den 4,0 10,0
Mi tAm 4,0 4,0
DDGS ngo6 6,0 8,0
Bot dau tuong 48% CP 25,7 19,9
Nudec sira khd 10,0 0,0
Déu d4u tuong 1,0 0,7
L-Lysin HCI 0,4 0.5
DL-methionin 0,2 0,2
L-threonin 0,1 0,2
L-tryptophan 0,03 0,04
ba voi 0,6 0,7
Dicanxi Phosphat 1,6 1,6
Céc vitamin heo va céac
khoang chét vi luong 02 02
Mubi 0,2 0,4

Chi nhim vi du, danh muc chi tiét v& khéu phan an cho lon con c6 thé 1a nhu

dugc thé hién trong bang duéi day:
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Danh muc chi tiét vé khau
phan in
Protein tho (%) 21,50 20,00
Ning luong c6 thé tiéu hoa
3380 3320
duoc/lon (kcal/kg)
Nang luong thudn/lon
2270 2230
(kcal/kg)
Canxi (%) 0,80 0,75
Phospho c6 thé tiéu hoa
0,40 0,35
duoc(%)
Natri (%) 0,20 0,20
Lysin c6 thé tiéu héa duoc (%) 1,23 1,14
Methionin c6 thé tiéu héa
0,49 0,44
duogc (%)
Methionin + xystein c6 thé '
0,74 0,68
tiéu hoa dugc (%)
Threonin c6 thé tiéu héa dugc
0,80 0,74
(%)

Chi nhim vi du, thirc &n chin nudi cho lon dang ting trudéng/lon thit c6 thé bao
gbdm mot hodc nhiéu hon thanh phin trong sb cac thanh phan dugc liét ké trong bang

néu duéi day, vi du & don vi ti 18 phan tram dugc thé hién trong bang néu dudi day:
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Thanh phin Lon dang tang truéng/lon
thit (%)
Ngbd 27,5
Bot dau tuwong 48% CP 15,4
DDGS ng6 20,0
Cam mi 11,1
Cém gao 12,0
Bot cai Canola 10,0
ba voi 1,6
Dicanxi phosphate 0,01
Musbi 0,4
Céc vitamin heo va cac khoang
chét vi luong 02
Lysin-HCl 0,2
Dau thyc vat 0,5

Chi nham vi du, danh muc chi tiét vé& khau phén dn cho lon dang tang

truéng/lon thit c6 thé 1a nhu duoc thé hién trong bang duéi day:

Danh muc chi tiét vé khau phan an
Protein tho (%) 22,60
Niang lugng c6 the chuyén hoa
dqulo’n(kcal/kgy) 300
Canxi (%) 0,75
Phospho kha dung (%) 0,29
Lysin c6 thé tiéu héa duge (%) 1,01
Methionin + xystein ¢ thé tiéu
héa duogc (%) 073
Threonin c6 thé tiéu hoa dugc (%) 0,66

B3 4m, bd chung cit khd (DDG) va bi chung cit kho cung chit hoa tan
(DDGS)
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B3 4m, ba chung cit kho va ba chung cht kho v6i chit hoa tan 14 cac san phan
thu duoc sau khi loai bo ruou etylic bang cach chung cét tir qué trinh 1én men ngil cbe
hat hodc hdn hop ngil cdc hat st dung ndm men bang cac phuwong phap dugc st dung
trong nganh cong nghiép chung cit ngii coc hat.

Cin hat tir qué trinh chung ct (vi du, chtra nudec, cac phﬁn con lai cua hat, cac
té bao nAm men, v.v.) dugc tach thanh phan “rin” va phan 16ng.

Phén rén duoc goi 1a “bd 4m” va c6 thé duoc sit dung lam thirc dn dong vat &
dang nhu vay.

Phan léng dugc 1am bay hoi (mot phan) thanh xi ro (chét hoa tan).

Khi ba 4m duge lam khd, 1 n6 ba chung cit kho (DDG).

Khi ba 4m duoc lam kho cing véi xi 6 (chit hoa tan), n6 12 B4 chung cit kho
v6i chat hoa tan (DDGS).

B3 4m c6 thé duogc st dung trong trai chin nudi bo sita va trai chan nudi bo thit.

DDGS d3 duoc lam kho co thé dugc str dung trong thtrc an cho gia suc, vi du,
bo sita, bo thit va lon) va thic an cho gia cam.

DDGS ngd 14 ngudn protein rat t6t cho bo sira.

Bot gluten ngd

Theo mdt khia canh, san phdm phu ciia ngd ¢ thé 13 bot gluten ngd (CGM).

CGM la san pham phu dang bot clia nganh cong nghiép xay xat ngé. CGM rat
hitu ich, vi du, thirc dn dong vat. No co thé dugc str dung lam nguén protein ré tién
cho thurc an nhu thirc dn cho vat nudi, thirc dn cho gia sic va thire an cho gia cdm. N6
1a ngudn amino axit xystein dic biét tot, nhung phai duge cén bang véi cac protein
khac vé lysin.

Ché pham phu gia diing trong thtrc &n

Ché phdm phu gia ding trong thirc an theo sang ché va/hodc thirc in chin nudi
chtra chiing c6 thé duge st dung & dang thich hop bat ky.

Ché pham phu gia ding trong thirc &n theo séng ché c6 thé dugc str dung &
dang ché phin ran hoic 1éng hodc cdc dang thay thé cta ching. Cac vi du vé ché
phém ran bao g61n bot, bot nhio, vién tron mém, vién nang, vién, vién nén, bot bui, va
vién cém ma c6 thé 13 ¢6 thé lam udt duge, duoc séy phun hodc dugce lam kho lanh.
Céc vi du vé ché phim long bao gdm, nhung khong chi gii han &, dung dich, huyén

phu va nhil tuong nudce, hitu co hodc hitu co-nudc.
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Trong mdt sé tmg dung, ché phdm phu gia ding trong thtc dn theo sang ché ¢o
thé duoc tron v6i thire dn hodc duoc ding trong nuée udng.

Theo mdt khia canh, sang ché d& xuét phuong phap san xuat ché pham phu gia
dung trong thic an, bao gbm viéc tron 14n xylanaza, -glucanaza (va, thy chon, it nhét
mdt enzym phén giai chit xo khac nita) va DFM dugc néu trong bdn md ta ndy véi
chit mang, chat pha long hoic ta dugc c6 thé chip nhan trong thic n, va (tiy chon)
bao goi.

Hn hop tron sdn

Thirc an chin nudi va/hodc ché phim phu gia ding trong thirc dn c6 thé duoc
két hop véi it nhét mét khoang chit va/hoic it nhét mot vitamin. Ché phém thu dugc
theo cach d6 c6 thé duoc goi trong ban md ta nay 1a hon hop tron sén.

Céc dang

Ché phim phu gia ding trong thirc 4n theo sing ché va cac thanh phan khac
va/hoac thirc dn chan nudi chira chiing c6 thé duoc str dung & dang thich hop bat ky.

Ché phdm phu gia ding trong thirc dn theo sang ché c6 thé duoc st dung &
dang ché pham ran hozc 1ong hodc céc dang thay thé cta chung. Céc vi du vé ché
phém rén bao gém bot, bdt nhdo, vién tron mém, vién nang, vién, vién nén, bt bui, va
vién cdm ma c6 thé 1a co6 thé 1am uét duge, duoc séy phun hodc dugc lam kho lanh.
Céc vi du vé& ché pham léng bao gdbm, nhung khong chi gi6i han &, dung dich, huyén
phu va nhii tuong nudc, hitu co hodc hiru co-nude.

Trong mét s6 tng dung, DFM hoic ché phdm phu gia dung trong thirc &n theo
sang ché ¢6 thé dugc tron véi thite dn hodc duge dung trong nudc uéng. Theo mot
phuong 4n, khoang tri sb liéu lugng duoc bao gbm trong nude nam tir khoang 1x10°3
CFU/d6ng vét/ngay dén khoang 1x10'° CFU/dong vat/ngay, va t6t hon nita 1a nam tir
khoang 1x107 CFU/d0ng vat/ngay.

Céc vi du thich hop vé& dang bao gdm mét hozc nhidu hon dang trong s6 céc
dang sau day: bot, bot nhdo, vién tron mém, vién, vién nén, vién tron nhd, vién nang,
vién tring, dung dich hodc huyén phu, ma co thé chira chit tao huong vi hodc chét tao
mau, dung cho cac g dung giai phéng tic thi, theo cach tri hoan, theo cach c¢é bién
dbi, theo cach duy tri lién tuc, theo xung hodc theo cach co kiém soét.

Vi du, néu ché phém theo sang ché duoc st dung ¢ dang chét ran, vi dy, & dang

da dugc tao vién, thi no cling c6 thé chira mot hodc nhi€u hon chat trong sd cac chat
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sau day: ta dugc nhu xenluloza vi tinh thé, lactoza, natri xitrat, canxi cacbonat, canxi
phosphat diaxit va glyxin; cht gdy ra nhu tinh bdt (tot hon 13 tinh bot ngd, khoai tay
hodc sén), glycolat tinh bot natri, croscarmelloza natri va mot 36 silicat phirc hop nhit
dinh; chit gin két hat nhu polyvinylpyrolidon, hydroxypropylmetylxenluloza
(HPMC), hydroxypropylxenluloza (HPC), sucroza, gelatin va acacia; chét 1am tron
nhu magie stearat, axit stearic, glyxeryl behenat va hoat thach co thé dugc bao gdm.

Céc vi du vé& chit mang c6 thé chip nhan vé mit dinh dudng dé st dung trong
viéc san Xuét cac dang nay bao gém, vi du, nuéc, dung dich mubi, ruou, silicon, sap,
keo ddu mé, dau thuc vat, polyetylen glycol, propylen glycol, liposom, dudng, gelatin,
lactoza, amyloza, magie sfearat, hoat thach, chit hoat dong bé mat, axit silicic, parafin
nhét, dau thom, monoglyxerit va diglyxerit cla axit béo, este cua axit béo petroethral,
hydroxymetyl-xenluloza, polyvinylpyrolidon, va chit mang tuong tu.

Céac ta duogc dugc uu tién cho cic dang nay bao gém lactoza, tinh bot,
xenluloza, duong sita hodc polyetylen glycol c6 phén tir lugng cao.

Déi v6i huyén phi nuée va/hodc cdn ngot, ché pham theo sang ché ¢6 thé dugc
két hop véi chét tao ngot hodc chét tao huong vi, chét tao mau hodc thube nhudém, véi
chét tao nhii va/hodc chét tao huyén phil va v6i chit pha lodng nhu nuéc, propylen
glycol va glyxerin, va cac td hop ciia ching.

Nuée sita khong cam tng 4m thudong duogc st dung lam chit mang cho cic
DFM (dic biét 1a cac DFM vi khuan) va 12 méi truong tot dé khoi du su sinh truéng,

Bot nhdo chita DFM vi khuén c6 thé duoc phbi ché voi dau thuc vat va cac
thanh phan tao gel tro.

Céc san phdm ndm c6 thé dugc phdi ché véi cac san phém phu ctia hat 1am chit
mang.

Theo mét phuong 4n, t6t hon 1a ché pham phu gia ding trong thirc &n theo séng
ché khong & dang hé vi hat, nhu hé vi hat dugce bdce 10 trong W0O2005/123034.

Dinh liéu

DFM va/hoic ché pham phu gia ding trong thitc 4n theo sdng ché c6 thé duoc
thiét ké dé cép lidu mot 1an hodc c6 thé duge thiét ké dé cho an trén co s& hing ngay.

Luong tbi uu ctia ché phdm (va timg thanh phan trong d6) duge sir dung trong
t6 hop theo sang ché s& phu thudc vao sin pham can dugc xit Iy va/hoic phuong phép

cho san pham tiép xuc véi ché phdm va/hodc tng dung duge du dinh cho ching.
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Luong ctia DFM va cac enzym dugc su dung trong cac ché phdm nay sé 1a
lugng du dé co tac dung va dé duy tri dii tac dung trong viéc cai thién nang sut clia
dong vét dugc cho an cac san pham thic &n chira ché phim nay. Do dai cia thoi gian
c6 tac dung nay can phai kéo dai 1én t6i it nhét 13 thoi gian st dung cia san pham (vi
du, ché phdm phu gia ding trong thirc &n hoic thirc an chira chung).

T4 hop vdi cac thanh phan khéac

DFM va (cac) enzym dugce sitr dung trong sang ché c6 thé duoc sir dung trong
td hop véi cac thanh phan khéc. Do d6, sang ché con dé xuét cac td hgp. DFM trong t6
hop véi xylanaza va B-glucanaza (va, tuy chon, it nhit mot enzym phan giai chat xo
khéc nita) c6 thé duoc goi trong ban md ta nay 1a “ché pham phu gia dung trong thirc
an theo sang ché”.

Theo phuong an dugce wu tién, “ché pham phu gia dung trong thitc &n theo sang
ché” co thé chtra (hodc vé co ban bao gdm, hoic bao gdm) DFM trong td hop voi
xylanaza va B-glucanaza va enzym phan giai chét xo khac nita duoc néu trong ban mo
ta nay (vi du, thich hop 1 it nhat hai, thich hop 14 it nhat ba enzym phan gii chat xo
khac nita).

Theo phuong 4n dugce wu tién khac, “ché pham phu gia dung trong thirc an theo
sang ché” ¢o thé chira (hoic vé co ban bao gém, hoic bao gdm) DFM trong t6 hop v&i
xylanaza va f-glucanaza va enzym phén giai chét xo khéc nita dugce néu trong ban mo
ta nay (vi du, thich hop 1a it nhét bdn, thich hop I it nhit nam enzym phan giai chét
x0 khac nita).

T4 hop theo sang ché chira ché pham phu gia dung trong thitc &n theo sang ché
(hodic mot hodc nhiéu hon thanh phin céu tao trong sb cac thanh phén ciu tao cla
chung) va thanh phan khic ma thich hop cho sy tiéu thu cta dong vat va c6 kha ning
mang lai loi ich v& mit sinh 1y hodc y té cho dong vat tiéu thu.

Theo mot phuong an, tot hon 14 “thanh phan khac” khong phai 1a enzym khac
nita hodc DFM khac nira.

Céc thanh phan nay c6 thé 1a thirc 4n cho vi sinh vat c6 l¢i. Thirc an cho vi sinh
vt c6 loi thuong 1a hydrat cacbon khong tiéu hoa dugc (oligosacarit hodc polysacarit)
hoic ruou duong ma khong duge phén giai hodc duoc hép thu trong duong ti€u hoa
trén. Céac thtrc dn cho vi sinh véat co6 lgi da biét dugc st dung trong cac san phém

thuong mai va hitu dung trong sang ché bao gdm inulin (fructo-oligosacarit, hodc
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FOS) va transgalacto-oligosacarit (GOS hodc TOS). Céc thirc an cho vi sinh vat ¢6 loi
thich hop bao g61n palatinoseoligosacarit, oligosacarit ddu twong, alginat, xanthan,
pectin, gdm dau locust (LBG), inulin, gdbm guar, galacto-oligosacarit (GOS), fructo-
oligosacarit (FOS), tinh bot khong phén giai dugc, lactosacaroza, lactuloza, lactitol,
maltitol, maltodextrin, polydextroza (trc 1a Litesse®), lactitol, lactosucroza,
oligosacarit ddu tuong, palatinoza, isomalto-oligosacarit, gluco-oligosacarit va xylo-
oligosacarit.

Theo mot phuong 4n, sang ché dé xuét t6 hop cia ché pham phu gia ding trong
thirc dn theo sang ché (hodc mot hoac nhiéu hon thanh phﬁn c4u tao trong s6 cac thanh
phan cdu tao ctia chiing) véi thirc 4n cho vi sinh vét ¢6 lgi. Theo mdt phuong 4n khéc,
sang ché dé xuit ché phém phu gia ding trong thirc dn chira (hodc v& co ban bao gdm
hoic bao gébm) DFM trong td hop voi xylanaza, B-glucanaza, amylaza, phytaza,
proteaza va thirc an cho vi sinh vét c6 loi.

Thite #n cho vi sinh vét ¢6 loi c6 thé dugc dung ddng thoi véi (vi dy, trong hon
hop tron 14n cung vé&i hodc dugc dua vao co thé ddng thoi bang cac duong gidng hodc
khac nhau) hodc lién tiép theo (vi du, bang cac dudng gidng hodc khic nhau) ché
pham phu gia ding trong thirc an (hodc cac thanh phén cAu tao cta ching) theo sang
ché.

Céc thanh phin khac cta t6 hop theo sang ché bao gdém polydextroza, nhu
Litesse®, va/hodc maltodextrin va/hodc lactitol. Cac thanh phan khac nay c6 thé dugc
thém, tuy éhon, vao ché phim phu gia ding trong thirc dn dé hd trg cho qué trinh 1am
khé va tro gitip cho su sdng sét cia DFM.

Céc vi du khéac vé& cac thanh phan thich hop khac bao gdm mét hodc nhiéu hon
thanh phan trong sb cc thanh phan néu dudi day: chét 1am dic, chét tao gel, chét nhii
hoa, chit gin két, chit lam bién dbi tinh thé, chét tao ngot (bao gdm chét tao ngot
nhan tao), chét 1am bién dbi tinh luu bién, chit 1am n dinh, chét chéng oxy hoa, thube
nhudm, enzym, chét mang, chit din thudc, ta duoc, chét pha loang, chét lam tron, chét
tao huong vi, chét tao mau, chét tao huyén phu, chét gdy ra, chét gén két hat, v.v. Cac
thanh phan khac nay c6 thé Ia tw nhién. Céc thanh phan khic nay c6 thé dugc tao ra
bang cac k¥ thuat hoa hoc va/hoic enzym.

Theo mdt phuong 4n, cac DFM va/hodc enzym c6 thé dugc bao nang. Theo

mot phuong an, ché phdm phu gia ding trong thtrc an va/hodc DFM va/hodc enzym
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duoc phéi ché dudi dang bot kho hodc vién cdm nhu duoc md ta trong
W02007/044968 (dugc goi 1a vién cém TPT) — tai liéu tham khio nay dugce dua vao
ban mé ta nay bang cach vién dan.

Theo mét phuong an dugc uu tién, cac DFM va/hodc enzym dugc sit dung
trong sang ché c6 thé dugc sir dung trong t6 hop véi mot hoic nhiéu hon lipit.

Vi du, cic DFM va/hoac enzym dugc st dung trong sang ché c6 thé dugc sir
dung trong t& hop v6i mot hodc nhidu hon mixen lipit. Mixen lipit c6 thé 1a mixen lipit
don gian hodc mixen lipit phirc tap.

Mixen lipit ¢6 thé 1a khéi két tu ciia cac phan tir ¢6 dinh hudéng cua céac chat
ludng tinh, nhu lipit va/hodc dau.

Nhu duoc st dung trong ban mo ta nay, thuét ngit “chat lam dic hodc chét tao
gel” chi san phdm ma ngin can tach pha bang cach lam chim hodc ngin can su
chuyén dong cia cac hat, cac giot nho cla chét 16ng khong thé trén 1an, khong khi
hodc chét ran khong hoa tan. Su lam ddc xay ra khi cac phén tir dd dugc hydrat hoa
riéng 1¢ giy ra su ting d) nhot, lam chdm sy tach pha. Su tao gel xay ra khi cac phan
t¢ d3 dugc hydrat hoa nay lién két dé tao ra mang luéi ba chiéu ma bét gilt cac hat,
nhd d6 giit ¢d dinh ching.

Nhu dugce st dung trong ban mo td nay, thuit ngi “chit 1am 6n dinh” dugc
dinh nghfa 1a thanh phan hodc td hop clia cic thanh phan ma giit cho san pham (vi du,
san phim thtrc 4n) khong thay d6i theo thoi gian.

Nhu duge st dung trong ban mo ta ndy, thudt ngix “chat nhii héa” chi thanh
phén (vi duy, thanh phan thirc dn) ma ngin can sy tach pha cia nhii tvong. Nhil tuong
12 hai chét khong thé tron 13n, mot chét c6 mat & dang giot nhd, dugc chura trong chét
con lai. Nhil tuong c6 thé bao gdm dau trong nuédc, trong d6 giot nhé hodc pha phan
tan 12 dau va pha lién tuc 1 nudc; hodc nude trong dau, trong d6 nuéc trd thanh pha
phan tan va pha lién tuc la dau. Bot, 1a khi trong chat 1éng, va huyén phu, 1a chét ran
trong chét 1éng, cling c6 thé duoc 1am 6n dinh bang cich sir dung chit nhii héa.

Nhu duoc st dung trong ban mo ta nay, thuit ngit “cht gan két” chi thanh
phan (vi dy, thanh phan thirc dn) ma gin két san phidm v6i nhau bang phan tng vat Iy
ho#c phan g héa hoc. Vi dy, trong qué trinh "tao gel”, nude duge hép thu, tao ra tac
dung gén két. Tuy nhién, chat gin két c6 thé hép thu cac chit 16ng khac, nhu dau, giit

ching trong san pham. Trong sang ché, chét gin két s& thuong dugc st dung trong san
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phém ran hodc san phém ¢6 do 4m thép, vi du, san phém cta qua trinh nuéng: banh
bao, banh ran, banh mi va cac san phém khac.

"Chat mang" hodc "chat dan thudc" c6 nghia 14 nguyén liéu thich hgp cho viéc
dung DFM va/hodc cac enzym va bao gdm nguyén liéu nhu vy bat ky da biét trong
linh vuc k¥ thuat nay nhu, vi du, chét long, gel, dung moi, chét pha loang léng, chét
lam tan bét ky, hodc chét twong tu, ma khong doc va khong twong tac véi bét ky thanh
phén nao ctia ché pham theo cach c6 hai.

Theo mot phuong 4n, ché phim phu gia ding trong thitc an, hdn hop tron san,
thirc dn hodc thirc dn chdn nudi theo sang ché c6 thé dugce tron 13n véi it nhét mot chat
mang c6 thé chip nhan vé mit sinh 1y dugc chon tir it nhit mot chit trong sb
maltodextrin, d4 voi (canxi cacbonat), xyclodextrin, lda mi hodc thanh phén lua mi,
sucroza, tinh bdt, NaySOus, hoat thach, PVA, sorbitol, benzoat, sorbiat, glyxerol,
sucroza, propylen glycol, 1,3-propan diol, glucoza, paraben, natri clorua, xitrat, axetat,
phosphat, canxi, metabisulfit, format va cac hon hop ctia ching.

Céc vi du vé ta dugc bao gém mot hodc nhiéu hon ta dugc trong sb: xenluloza
vi tinh thé va cac xenluloza khac, lactoza, natri xitrat, canxi cacbonat, canxi phosphat
diaxit, glyxin, tinh bdt, duong stta va polyetylen glycol c6 phan tir luong cao.

Céc vi dy vé chét gy rd bao gdm mot hoic nhidu hon chét trong s6 cac chit
sau day: tinh bot (t6t hon 1a tinh bot ngd, khoai tiy hoic san), glycolat tinh bot natri,
croscaﬁnelloza natri va mot sd silicat phtrc hop nhét dinh. |

Céc vi du vé chét gén két hat bao gém mot hoac nhiéu hon chét trong sb cac
chit sau day: polyvinylpyrolidon, hydroxypropylmetylxenluloza (HPMC),
hydroxypropylxenluloza (HPC), sucroza, maltoza, gelatin va acacia.

Céc vi du vé chit 1am tron bao gém mot hodc nhiéu hon chét trong sb cac chat
sau day: magie stearat, axit stearic, glyxeryl behenat va hoat thach.

Céc vi du vé chét pha lodng bao gdm mat hodc nhidu hon chit trong sb cac chit
sau day: nudc, etanol, propylen glycol va glyxerin, va cac t6 hop ciia chung.

Céac thanh phan khac nay c6 thé dugc sir dung ddng thoi (vi du, khi ching &
trong hdn hop tron 1an véi nhau hodc ngay ca khi chung dugc dua vao co thé bang cac
duong khac nhau) hoic lién tiép (vi du, ching c6 thé duoc dua vao co thé bang cac

duodng khéc nhau).
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Tét hon 13, khi ché phdm phu gia ding trong thirc 4n theo sdng ché dugc tron
14n v6i (cac) thanh phan khac, DFM van c¢6 thé sdng dugc.

Theo mdt phuong 4n, tét hon 1 ché phdm phu gia ding trong thitc an theo sang
ché khéng chira crom hodc crom hitu co.

Theo mdt phuong 4n, t6t hon 13 chat phu gia thitc an theo sang ché khong chua
axit sorbic.

San phim co

Cac DFM dugc st dung trong sang ché c6 thé 1a & dang sin pham cb. Thong
thudng, cac san phdm cb nay chira ndéng d6 DFM cao déng ké.

Ché pham phu gia ding trong thirc in theo sang ché c6 thé c6 lugng té bao co
thé séng dugc (don vi hinh thanh khuan lac, CFU) nim trong khoang tir it nhat 10*
CFU/g (thich hop 1a bao gdm it nhit 105 CFU/g, nhu it nh4t 106 CFU/g, vi du, it nhat
107 CFU/g, it nh4t 108 CFU/g, nhu it nhat 10° CFU/g) dén khoang 10'° CFU/g (hodc
tham chi khoang 10!! CFU/g ho#c khoang 10'? CFU/g).

Khi DEM & dang ché phdm phu gia ding trong thirc in dang san pham cd theo
sang ché c6 thé co luong té bao cé thé séng duoc nim trong khoang tir it nhat 10°
CFU/g dén khoang 10" CFU/g, tt hon 1 nim trong khoang tir it nhit 10'° CFU/g dén
khoang 10'> CFU/g.

Bot, vién c¢ém va ché phim 16ng & dang san pham co c6 thé dugc pha lodng
bing nudc hodc duoc téi tao huyén phu trong nuéc hodc cac chét pha lodng thich hop
khac, vi du, moi truong sinh trudng thich hop nhu sita hodc khoang chéit hoac dau
thuc vat, dé tao ra ché phém san sang dé sir dung.

DFM hoic ché phdm phu gia ding trong thirc 4n theo sing ché hodc céc 6 hop
theo sang ché & dang san pham cb c6 thé dugc san xuét theo cac phuong phap da biét
trong linh vuc k¥ thuat nay.

Theo mdt khia canh cia sang ché, cac enzym hodc thirc an dugce cho tiép XUc
b6i ché phdm & dang da dugc co.

Cac ché phém theo sang ché c6 thé duge séy phun hodc duge lam kho lanh
bing cac phuwong phap da biét trong linh vuc k¥ thuat nay.

Céc quy trinh tiéu biéu dé tao hat bang cach str dung quy trinh sdy phun lién
quan dén nguyén liéu ran dugc hoa tan trong dung méi thich hop (vi du, nudi cdy cua

DFM trong mdi truong 1én men). Theo cach khéac, nguyén li€u nay co thé duoc tao
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huyén phi hodc dugc nhii héa trong chét khong phai dung moi dé tao ra huyén ph
hodc nhil trong. Cac thanh phin khac (nhu néu trén) hodc céc thanh phin nhu chét
khang vi sinh vét, chét 1am &n dinh, thubc nhudm va chit hd trg cho quy trinh lam kho
c6 thé, tiry chon, duoc thém vio giai doan nay.

Sau do, dung dich nay dugc phun suong dé tao ra dang swong min cuia cac giot
nho. Cac giot nhé nay ngay 1ap tirc di vao budng l1am kho, noi ching tiép xuc véi khi
lam kho6. Dung mdi dugce 1am bay hoi ra khoi céc giot nhd vao trong khi lam kho dé
héa rén céac giot nho nay, nhd do6 tao ra cac hat. Sau do, cic hat nay dugc tach ra khoi
khi lam kho va dugc thu lai.

Déi tugng

Nhu duoc st dung trong ban mo ta nay, thuat ngir “dbi tugng” c6 nghia 1a dong
vt ma sé duge hodc da va dang dugc cho ding ché pham phu gia dung trong thirc an
theo sang ché hosc thirc dn chin nudi chia ché phdm phu gia ding trong thtrc 4n theo
sang ché nay.

Nhu dugc st dung trong ban mo ta nay, thudt ngty “dbi tugng” c6 nghia 1a dong
vat. Tét hon 13, dbi twong 1a dong vat ¢6 vu, chim, cd hodc dong vat gidp xac bao gém,
vi du, gia stuc hodc dong vat da dugc thuan dudng (vi du, vat nuoi).

Theo mét phuong an, “ddi twong” 1a gia suc.

Nhu dugce st dung trong ban mé ta nay, thuat ngit “gia stuc” chi dong vat duoc
nudi trong trang trai bat ky. Tét hon 13, gia stc la mdt hodc nhidu hon gia stc trong s6
bo cai hodc bo duc (bao gém bé), gia cAm, lon (bao gém lon con), gia cAm (bao g@)m
ga gio, ga va ga tdy), chim, cé (bao gbm c4 nuée ngot, nhu ca hdi, cé4 tuyét, ca hdi van
va ca chép, vi dy, ca chép Nhat, va ca bién, nhu ca vuoc), dong vat gidp x4c (nhu tom,
vem va s0), ngua (bao gdm ngua dua), ciru (bao gdm clru non).

Theo mdt phuong an, thudt ngit gia suc va/hodc gia cam va/hodc ga khong bao
gdm dong vat dé tring.

Theo mot phuong an khéc, “ddi tuong” 1a dong vat da dugce thuan dudng hodc
vat nudi hodc ddng vat dugc giit trong moi truong vuon tha.

Nhu duoc st dung trong ban mé ta nay, thuat ngit “dong vat da dugc thudn
dudng hodc vat nudi hodc dong vat duge giir trong moéi truong vuon thi” chi dong vét

¢6 lién quan bat ky bao gém loai ché (vi dy, chd), loai meo (vi du, meo), dong vat gam
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nhdm (vi du, chudt lang, chudt Rattus, chudt nhét), chim, ca (baon gém ca nudc ngot va
ca bién), va ngua.

San xudt axit béo chudi ngén (SCFA)

Nhu duge sir dung trong ban mo ta nay, thuat ngit “axit béo chudi ngin” bao
gdm céc axit béo dé bay hoi ciing nhu axit lactic. Theo mdt phuong an, SCFA ¢6 thé
duogc chon tir nhom bao gém: axit axetic, axit propionic, axit butyric, axit isobutyric,
axit valeric, axit isovaleric, axit 2-metylbutyric va axit lactic, tdt hon 14 axit propionic
va/hodc axit butyric.

Theo mot phuong an, SCFA ¢6 thé 1a axit butyric va/hodc axit propionic.

Céc axit béo chudi ngin (dac biét 1a cac axit béo dé bay hoi, vi dy, axit
propionic va axit butyric, va axit lactic) co thé duoc phan tich bang phuong phap néu
dudi day:

K¥ thuat phan tich sdc ky cac axit béo dé bay hoi va axit lactic, vi du, cac
SCFA, dugc thuc hién tir cac mau mo phong véi axit pivalic lam chét n6i chudn nhu
duoc mo ta trudc d6 (Ouwehand et al., 2009 Feb;101(3):367-75). Néng dd cua axit
axetic, propionic, butyric, isobutyric, valeric, isovaleric, 2-metylbutyric, va axit lactic
duoc xac dinh.

Ning sut

Nhu dugce sir dung trong ban mo ta nay, “nang suét dong vat” co thé dugc xéac
dinh bang hiéu suét thirc 4n va/hoic su ting trong ctia dong vat va/hodc bang ty 1&
chuyén hoéa thirc an va/hozic bang kha ning tiéu hoa ctia dudng chét trong thic an (vi
du, kha ning ti€u hda amino axit) va/hodc ning lugng co thé tiéu hoa dugc hoic ning
lwong c6 thé chuyén hoa dugc trong thirc n va/hodc bang su tich trit nito.

Tét hon 13, “ning sut dong vat” dugc xic dinh bang hiéu suét thtre an va/hodc
su tang trong cua dong vat va/hodc bang ty 18 chuyén héa thirc an.

“Néang suét dong vat dugc cai thién” c6 nghia la c6 hiéu suat thtc an ting,
va/hodc sy tang trong tang va/hodc ty 1€ chuyén héa thirc n giam va/hodc kha nang
ti€u hoa cua dudng chét hodc ning luong trong thirc dn dugc cai thién va/hodc su tich
trit nito duoc cai thién nho viée st dung ché phdm phu gia ding trong thirc an theo
sang ché trong thiic dn so véi thitc 4n khong chira ché phdm phu gia ding trong thirc

an nay.
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Tét hon 13, “nang sut dong vat dugc cai thién” cd nghia 1a c6 hiéu suét thirc 3n
tang va/hodc su tang trong tang va/hodc ty 1€ chuyén hoa thirc an giam.

Nhu duge st dung trong ban mo ta nay, thuit ngtr “hiéu suét thirc an” chi lugng
ting trong & dong vat ma xay ra khi dong vét nay dugc cho dn tuy do hodc lugng thirc
an xac dinh trong mot khoang thoi gian.

“Hiéu sut thirc 4n ting” c6 nghia 1a viéc st dung ché phdm phu gia ding trong
thirc an theo sang ché trong thirc an gitip 1am ting su ting trong cho mdi don vi hdp
thu thirc 4n so véi dong vat duge cho dn thuc dn khong chira ché phim phu gia ding
trong thirc #n theo sang ché.

Ty 1é chuyén hoa thiic n (FCR)

Nhu dugce st dung trong ban md ta nay, thuat ngir “ty 1€ chuyén hoa thic an”
chi lugng thtrc dn cho dong véat an dé lam ting trong lugng ctia dong vat thém mot
lugng x4c dinh.

Ty 18 chuyén hoéa thiic an duoc cai thién c6 nghia 1a ty 1& chuyén hoa thirc dn
thap hon.

“Ty 18 chuyén hoa thirc an thdp hon™ hodc “ty 1¢ chuyén hoéa thirc an duoc cai
thién” ¢6 nghia 1a viéc st dung ché phim phu gia dung trong thtic dn trong thirc dn
giup lam gidm luong thuc dn can cho dong vat an dé 1am ting trong lugng cua dong
vat thém mot lugng xac dinh so véi luong thic an can dé lam tang trong luong cua
dong vat thém mot luong gidng nhu vay khi thirc in khdng chia ché pham phu gia
dung trong thurc &n nay.

Kha nang tiéu hoa dudng chit

Nhu dugce sir dung trong ban md ta nay, kha nang tiéu héa dudng chét c6 nghia
1a phan dudng chit bién mat khéi 6ng tiéu hoa hodc doan xéc dinh cua 6ng tiéu hoéa, vi
dy, rudt nhé. Kha ning tiéu héa dudng chat co thé dugc do dudi dang hiéu sd gitta
nhitng thir duoc ding cho ddi tugng va nhitng thtr di ra trong phan cua déi twong, hodc
gitta nhitng tha dugc dung cho d6i tuong va nhitng thit con lai trong san pham tiéu
hoa trén doan xac dinh ctia 6ng tiéu hoa, vi du, rudt hoi.

Nhu dugce st dung trong ban moé ta nay, kha nang tiéu hoa dudng chét c6 thé
duoc do bang hiéu sb giira lugng hép thu dudng chit va dudng chit duogc bai tiét bang
cach thu lai toan bd chét bai tiét trong mot khodng thoi gian; hodc b.;fxng cach str dung

chét danh d4u tro ma khong dugc hip thu béi dong vat, va cho phép ngudi nghién ciru
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tinh toan lwong dudng chit bién mét trong toan bd éng tiéu hoéa hoic mot doan cla
bng tiéu hoa. Chit danh dau tro nay c6 thé 1a titan dioxit, crom (III) oxit hogc tro
khong hoa tan trong axit. Kha ning ti€u hoa c6 thé duoc biéu dién dudi dang ty 1&
phén trim cua dudng chat trong thirc 4n, hoic dudi dang s& don vi khéi luong cla
dudng chat c6 thé tiéu héa duge c6 trong mdi don vi khéi lugng cta dudng chat trong
thire an.

Nhu dugce sir dung trong ban md ta nay, kha nang ti€éu hoa dudng chét bao gdm
kha nang tiéu héa tinh bot, kha nang tiéu héa chit béo, kha ning tiéu héa protein, va
kha néng tiéu héa amino axit.

Nhu dugc st dung trong ban md ta nay, kha nang tiéu hoa nang luong ¢ nghia
1a tbng nang luong cua thirc in dwoc tidu thy trir di téng ning lugng cta phan hodc
tong ning lugng cia thirc an duoc tiéu thy trir di téng nang luong clia san phim tiéu
hoéa con lai trén doan xac dinh cua 6ng tiéu hoa cua dong vat, vi dy, rudt hoi. Nhu
duogc st dung trong ban mo ta nay, nang lugng co thé chuyén héa duoc chi ning luong
c6 thé chuyén héa dugc biéu kién va c6 nghia 1a tdng nang luong cla thirc an duoc
tiéu thu trir di tong ning lugng duoc chira trong phan, nudc tiéu, va cac san phim khi
cta qué trinh tiéu hoa. Kha néang tiéu héa nang lugng va nang lugng co thé chuyén hoa
duge co thé duge do du6i dang hiéu sb gifta lugng hép thu nang luong toan phan va
tdng nang luong duoc bai tiét ra trong phan hodc sin phim tiéu hoa c6 mit trong doan
x4c dinh cta dng tiéu hoa bang cach sir dung cic phuong phap gibng nhu vay dé do
kha nang tiéu hoa cta dudng chit, v6i cac hiéu chinh thich hop cho sy bai tiét nito dé
tinh toan ning luong c6 thé chuyén héa dugc ctia thirc an.

Su tich trit nito

Nhu duge st dung trong ban mé ta nay, su tich trit nito cé nghia 1a kha nang
cta dbi twong trong viée giit nito tir khau phan an duéi dang khéi lwong co thé. Can
bing nito tiéu cuc xay ra khi lwong nito bai tiét vuot qua lugng hdp thu hing ngay va
thudng duoc thiy khi co bi mat di. Can bang nito tich cuc thudng lién quan dén su
tang trudng co, dic biét 1a & dong vat dang tang truong.

Su tich trir nito ¢o thé duoc do dudi dang hiéu sb gitta luong hép thu nito va
nito duoc bai tiét bang cach thu lai toan bo chét bai tiét va nudc tiéu trong mot khoang

thoi gian. Can phai hiéu ring nito dugc bai tiét bao gdm protein khong dugce tiéu hoa
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tir thire dn, cac san phim tiét chia protein ndi sinh, protein vi sinh vat, va nito trong
nuée tiéu.

San luong thit xé va san lugng thit

Nhu duge st dung trong ban mo ta nay, thuat ngit san luong thit xé c6 nghia la
lwong thit xé tinh theo ty 1& cta trong lugng co thé song, sau qué trinh giét mo thuong
mai hodc thi nghiém. Thuét ngit thit xé ¢6 nghia 13 phin than cta dong vét da bi giét
md dé 1am thuc an, trong do dau, long rudt, maot phﬁn cua cac chi, va 16ng hoac da da
dugce bo di. Nhu dugce st dung trong ban mo ta nay, thuat ngit san luong thit c6 nghia
13 lugng thit c6 thé an duoc tinh theo ty 1¢ clia trong lugng co thé séng, hodc luong
ctia miéng thit cat xac dinh tinh theo ty 1& clia trong lugng co thé sbng.

Su tang trong

Sang ché con @ xuat phuong phép lam ting su ting trong & d6i tuong, vi du,
gia cAm hoic lon, bao g@)ln viéc cho dbi tugng nay an thuc &n chin nudi chua ché
phém phu gia ding trong thirc in theo sang ché.

“Su tang trong tang” chi dong vét c6 trong luong co thé tang khi dugc cho an
thtre an chira ché pham phu gia ding trong thirc #n so v6i dong vat duoc cho an thirc
an khong chira ché phdm phu gia ding trong thirc 4n theo séng ché.

Céc tinh chit khac

Theo mdt phuong 4n, ché phdm phu gia ding trong thtic in, thirc 4n, thirc &n
chin nudi hoic phuong phap theo sang ché co thé khong diéu bién (vi du, cai thién)
dap tng mién dich ciia ddi twong.

Theo mot phuwong 4an khac, ché pham phu gia dung trong thirc in, thirc an, thirc
an chan nudi hodc phuong phép theo sang ché c6 thé khong cai thién kha ning sdng
s6t (vi du, 1am giam ti 18 ttr vong) ctia dbi tuong.

Theo phuong 4n dugc uu tién, ché phim phu gia ding trong thirc an, thirc in,
thirc an chan nuéi hodc phuong phép theo sang ché c¢6 thé khong diéu bién (vi du, cai
thién) dap tng mién dich hodc cai thién kha ning song sét (vi dy, lam gidm ti 1€ ti
vong) cua dbi tuong.

Vi sinh vat ¢6 lgi

Déi v6i mot sé ung dung, DFM trong ché phim theo sang ché dugc tin 1a ¢

thé tao ra tic dung cta nudi cdy vi sinh vat c¢6 lgi. Viéc thém céc vi sinh vét c6 loi
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va/hodc céac thirc an cho vi sinh vat cé loi khac vao ché phdm theo sang ché ciing
thudc pham vi ctia sang ché

Trong ban mo ta nay, thirc an cho vi sinh vét c6 loi la:

"thanh phén thirc an khong tiéu hoa dugc ma tdc dong co6 loi dén vat chu béng
cach kich thich theo c4ch chon loc su sinh trudng va/hodc hoat tinh cua mdt hodc mot
s§ lugng gi6i han cac vi khuan c6 1gi”.

Nhu dugc st dung trong ban mo ta nay, thuét ngt “nudi chy vi sinh vat ¢6 lo1”
x4ac dinh céc vi sinh vat séng (bao gém, vi dy, vi khuén hodc ndm men) ma, khi, vi du,
duoc ti€u hoa hoac duoc cép cuc bo véi ) lugng thich hgp, s€ gy tac dong c6 loi dén
sinh vat chu, tirc 12 bang cach mang lai mot hodc nhiéu hon 1¢i ich v& strc khoe ma cé
thé chung minh dugc cho sinh vat chii. Céc vi sinh vat ¢6 loi ¢6 thé cai thién su can
béng vi sinh vat trong mot hodc nhiéu hon bé mat niém mac. Vi dy, bé mit niém mac
c6 thé 13 rudt non, dudng tiét niéu, duong ho hép hodc da. Mic du khéng c6 gidi han
trén va gi6i han duéi dbi v6i luong hép thu cac vi sinh vét ¢6 loi, nhung liéu hang
ngay nim trong khoang tir it nhat 106 dén 10'2, t&t hon 13 ndm trong khoang tir it nhat
106 dén 10'°, t6t hon 1a ndm trong khoang tir 108 dén 10°, cfu dugc goi y 12 s& 6 hiéu
qua trong viéc dat dugc céc tdc dung cd6 lgi cho surc khoe ¢ dbi tuong.

Phéan 1ap

Theo mdt khia canh, tt hon 13 enzym dugc sit dung trong sang ché ¢ dang da
dugc phéan 1ap. Thuét ngir “dd dugc phéan 14p” c6 nghia la enzym it nhit 14 v& co ban
khéng chira it nhat mot thanh phan khac ma enzym vbn c6 lién quan véi né trong tur
nhién va nhu dugc phat hién thdy trong tw nhién. Enzym theo sang ché c6 thé dugc
cung cip & dang ma vé co ban khong chira mot hogc nhiéu hon tap chit ma chit nay
c6 thé c6 lién quan theo cach khéc véi né. Do d6, vi dy, né c6 thé 13 v& co ban khong
chtra mot hodc nhiéu hon polypeptit va/hodc phan tir axit nucleic ma c6 tiém ning giy
nhiém tap.

Tinh ché

Theo mdt khia canh, t6t hon 13 enzym va/hoic DFM theo séng ché & dang da
duoc tinh ché. Thuat ngit “duoc tinh ché” c6 nghia 13 enzym va/hodc DFM c6 mit véi
lugng cao. Enzym va/hoac DFM dugc mong mubn 13 thanh phén chiém wu thé c6 mat

trong ché pham. T4t hon 13, né c6 mit véi luong 12 it nhét khoang 90%, hoic it nhét
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khoang 95% hodc it nhét khoang 98%, lugng nay dugc xéac dinh dua trén co sc’)"trc_)ng
lugng kho/trong luong kho tinh theo tdng ché phdm dang dugc xem xét.

Cﬁngthu@cphanlvicﬁaséngchéhiuudnghgpcécphuongéncﬁaséngchécé
thé duoc két hop sao cho td hop cua déu hiéu bét ky trong sb cac ddu hidu dugc néu
Hongkﬁn&n@ténﬁycﬁngthuécphanlvicﬁaséngché.Cuthé,cﬁngthu@cphanlvicﬁa
sang ché 1a viéc tac dung bét ky trong sb cac tac dung tri li€u cta vi khuén c6 thé duge
thé hién mot cach ddng thoi.

Trinh ty amino axit

Pham vi cta sang ché con bao gém céc trinh tw amino axit ciia cac enzym c6
céc tinh chat dic hiéu nhu dugc x4c dinh trong ban mo ta nay.

Nhu duoc st dung trong ban mo ta nay, thudt ngt “trinh ty amino axit” dong
nghia véi thudt ngit “polypeptit” va/hodc thuédt ngit “protein”. Trong mot s6 trudong
hop, thuat nglt “trinh ty amino axit” ddng nghia vé6i thuat ngit “peptit”. Trong mot s6
truong hop, thudt ngit “trinh tu amino axit” ddng nghia véi thuit ngit “enzym”.

Trinh tu amino axit c¢6 thé dugc tao ra/dugc phén 1ap tu nguén thich hgp, hodc
n6 c6 thé duge tao ra bang cach tong hop hodc no co thé dugc tao ra bang cach st
dung cac k¥ thuat ADN tai t6 hop.

Tét hon 13, trinh tw amino axit khi lién quan dén va khi dugc bao ham béi chinh
pham vi ctia sang ché khong phai 1a enzym nguyén gbc. V& khia canh ndy, thuat ngit
"enzym nguyén gbc" co nghia 1 enzym toan phan ma & trong mdi trudng nguyén gbc
ctia n6 va khi n6 duoc biéu hién béi trinh trr nucleotit nguyén gdc clia né.

bo dff)ng nhét trinh tu hodc d6 tuong déng trinh tu

Sang ché con bao gdm viéc st dung céc trinh tu ¢6 muc do cua do ddng nhét
trinh tu hodic d6 twong ddng trinh tu v&i (c4c) trinh tw amino axit cta polypeptit co cac
tinh chét dic hiéu dugc x4c dinh trong ban mo ta nay hodc cta trinh tu nucleotit bat ky
ma ma hoa polypeptit ndy (sau ddy dugc goi 1a “(céc) trinh tu twong ddng”). Trong
ban mo ta nay, thuat ngir “thé twong ddng” c6 nghia 1a thuc thé c6 d6 twong ddng nhét
dinh vé&i céc trinh tu amino axit theo sang ché va céc trinh tu nucleotit theo sang ché.
Trong ban mo ta nay, thuét ngit “do tuong ddng” c6 thé 1a twong duong véi “dd dong

nhét”.
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Trinh tu amino axit va/hodc trinh ty nucleotit trong ddng can tao ra va/hoic ma
héa polypeptit ma giit lai dugc hoat tinh chirc nang va/hodc tdng cudng hoat tinh cua
enzym.

Thuét ngit "trinh ty nucleotit" theo sang ché bao gdbm Hé gen ADN, cADN, ADN
téng hop, va ARN. Tét hon 13, né c6 nghia la ADN, t6t hon nita 13 trinh ty cCADN m3
hoa cho sang ché.

Trong ngit canh nay, theo mot sd phuong 4n, trinh ty twong ddng dugc st dung
dé bao gém trinh tu amino axit hodc trinh tu nucleotit ma c6 thé giéng it nhét 12 97%,
t6t hon 1a gidng it nhat 12 98 hodc 99% véi trinh ty theo sang ché.

Theo mét s phuong 4n, trinh tu tuong ddng duoc st dung dé bao gbm trinh tu
amino axit hodc trinh tu nucleotit ma c6 thé gidng it nhét 12‘1 85%, tbt hon 14 gidng it
nhét 14 90 hodc 95% Vi trinh tu theo sang ché.

Thong thuong, céc thé tuong déng s& chtra, vi du, cac vi tri hoat dong v.v.
gibng véi trinh tur amino axit theo sang ché. Mic du do tuong ddng ciing co6 thé dugc
xem xét theo khia canh do twong tu (tirc 1a cac gdc amino axit ¢ cac chitc ndng/cac
tinh chat hoéa hoc tuong tu nhau), trong ngit canh cla sang ché, vu tién biéu dién do
tuong déng theo khia canh do déng nhét trinh tu.

Theo mdt phuong an, trinh tu tuong dong duge str dung dé bao gdm trinh tu
amino axit hodc trinh tu nucleotit ma c6 mot hodac mot vai dot bién bd sung, dot bién
mét va/hodc dot bién thé so véi trinh tyr theo sang ché. _

Theo mot phuong 4n, sang ché d& xuét protein ma trinh ty amino axit cla né
duoc thé hién trong ban mo ta nay hodc protein cd ngudn gdc tir protein (gbc) nay
béng cach thé, 1am khuyét hoac bd sung mot hodic mot vai amino axit, nhu 2, 3, 4, 5, 6,
7, 8, 9 amino axit, hodc nhiéu amino axit hon, nhu 10 hoic 16n hon 10 amino axit
trong trinh ty amino axit cia protein gbc va c6 hoat tinh ctia protein gbe.

Thong thudng, cac thé twong ddng sé& chira c4c trinh tw ma ma hoa cho céc vi tri
hoat dong v.v. gidng véi trinh tw theo séng ché. Mic du do twong ddng cling co thé
dugc xem xét theo khia canh d§ tuong tu (tic la céac géc amino axit c¢6 cac chic
nang/cac tinh chit hoa hoc twong tw nhau), trong ngft canh cua sang ché, wu tién biéu
dién do twong dé)ng theo khia canh d(}‘déng nhét trinh tu.

Viéc so sanh d§ tuong déng c6 thé dugc thuc hién br?mg mat, hodc thong

thuong hon 13 véi su hd tro clia cac chuong trinh so sanh trinh ty da c6 san. Céc
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chuong trinh mdy tinh c6 ban trén thi trudng co thé tinh toan % do twong dong gitra
hai hogc nhiéu hon hai trinh tu.

% do tuong d@)ng c6 thé dugc tinh toan trén cac trinh tu lién k&, tirc 12 mot trinh
tu duoc sa'ip hang v6i trinh ty con lai va ting amino axit trong mot trinh tu duoc so
sanh truc tiép v6i amino axit twong tng trong trinh tu con lai, mot gbc tai mot thoi
diém. Viéc nay duoc goi 1a viéc sip hang “khéng duoc tao khoang trbng”. Thong
thuong, viéc sap hang khéng duge tao khoang trbng nhu vay chi duge thuc hién trén
s6 gbc twong dbi ngan.

Mic du day 1a phuong phap rdt don gian va nhét quan, nhung né khong xem
xét dén viéc, vi du, trong mot cdp trinh tu déng nhét theo cach khac, mot dot bién chén
hogic d6t bién mét s& 1am cho cac gdc amino axit néu dudi diy bi dua ra khéi qua trinh
sap hang, do d6 c6 kha ning lam gidm dang ké % do twong ddng khi viéc sip hang
toan phén duogc thuc hién. Két qua 1a, hau hét cac phuong phéap so sanh trinh tu déu
duoc thiét ké dé tao ra su sép hang t8i wu ma c6 xem xét dén cac dot bién chén va cac
dot bién mat c6 thé c6 ma khong trir qua mire diém sd ctia do tuong ddng toan phan.
Vi€c nay dat dugc bing cach chén “céc khoang trng” trong qua trinh so sénh trinh ty
dé cb ging ti da hoa do twong dong cuc bd.

Tuy nhién, cdc phuong phép phuc hop hon nay gan “cac diém trir khoang
tréng” cho mdi khoang trbng ma xuit hién trong phép sap hang sao cho, dbi voi cling
mot s8 luong amino axit ddng nhét, phép sép hang trinh tu v&i sé khoang tréng it nhat
c¢6 thé - phan 4nh do lién quan cao hon giita hai trinh ty dugc so sanh — s& dat duoc
diém sb cao hon so vdi phép sip hang v6i nhidu khoang trbng. “Phi ton khoang trong
afin” thuong duoc sir dung ma tinh phi ton tuong d6i cao cho su ton tai cia mot
khoang tréng va diém trir nho hon cho méi gbc sau do trong khoang trong nay. Pay 1a
hé théng cho diém khoang trong dugc sir dung phé bién nhét. T4t nhién, diém trir
khoang tréng cao s& tao ra cac sap hang duoc t6i wu hoa vai sb khoang trong it hon.
Hau hét cac chuong trinh sip hang déu cho phép thay dbi diém trir khoang trong. Tuy
nhién, wu tién st dung cic tri s6 mic dinh khi sir dung ph?m mém nhu vdy dé so sanh
trinh tu.

Do d6, viée tinh toan % do tuong ddng cuc dai trude tién can dén viéc tao ra
phép sip hang t6i wu, c6 xem xét dén diém trir khoang tréng. Chuong trinh mdy tinh

thich hop dé tién hanh phép sap hang nhu vay 1a Vector NTI (Invitrogen Corp.). Cac
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vi du vé& phin mém ma co thé thuc hién viéc so sanh trinh tu bao gbm, nhung khong
chi gi6i han &, vi du, g6i BLAST (xem 4n pham Ausubel et al 1999 Short Protocols in
Molecular Biology, 4th Ed - Chapter 18), BLAST 2 (xem 4n phim FEMS Microbiol
Lett 1999 174(2): 247-50; FEMS Microbiol Lett 1999 177(1): 187-8 va
tatiana@ncbi.nlm.nih.gov), FASTA (Altschul et al 1990 J. Mol. Biol. 403-410) va
AlignX. t nhit 1a BLAST, BLAST 2 va FASTA 1a c6 sén dé tra ctru truc tuyén va
ngoai tuyén (xem 4n phim Ausubel et al 1999, cac trang 7-58 dén 7-60).

Mic du % do twong ddng cubi cing co thé duge do theo khia canh do dong
nhit, nhung ban than quy trinh sip hang thuong khong dwa vao viéc so sanh tat ca cac
cap hoac khong c6 cdp nao. Thay vao do, ma trén cho diém d6 twong tu co chia ty 18
thuong duge sit dung ma gan cac diém s cho mdi so sénh theo timg cip dua trén co
s& 46 tuong tu héé hoc hoac khoang cach tién hoa. Vi du vé ma trin nhu vdy ma dugc
st dung phé bién 14 ma trin BLOSUMS62 — 14 ma tran mic dinh cho bd chuong trinh
BLAST. Cac chuong trinh Vector NTI thudng st dung céc tri s6 mic dinh ¢ cong
khai hodc bang so sanh ky hiéu theo dat hang néu duogc cung cip (xem huéng dan st
" dung dé biét thém chi tiét). DPbi v6i mot sb ung dung, uu tién st dung céc tri sb mac
dinh cho g6i Vector NTL.

Theo cach khéc, ty 18 phan trim do twong dong c6 thé dugc tinh toan bang cach
sir dung tinh nang sap hang nhiéu phén trong Vector NTI (Invitrogen Corp.), dya trén
mot thuat toan, tuong tu voi CLUSTAL (Higgins DG & Sharp PM (1988), Gene
73(1), 237-244).

Khi phin mém da tao ra dugc phép sip hang t61 wu, thi c6 thé tinh toan % do
twrong dong, tot hon 1a % d6 dong nhét trinh ty. Phan mém thuong thuc hién viéc nay
du6i dang mot phan cla qua trinh so sanh trinh tu va tao ra cac két qua bing sb.

Néu diém trir khoang tréng duogc st dung khi xac dinh dc}»d@)ng nhét trinh tu, thi

t6t hon 1a cac thong sé néu dudi day duge sir dung dé sap hang theo timg cip:
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Déi v6i CLUSTAL and PROTEIN
C& chir 2 ' 1 K bo ba
Diém trir khoang trong 15 10
M@ rong khoang tréng 6,66 0,1

Theo mot phuong an, CLUSTAL cé thé dugc sit dung véi diém trir khoang
tréng va m¢ rdng khoang tréng duoc thiét dat nhu néu trén.

Thich hop 1a, muc do ctua do ddng nhét lién quan dén mot trinh ty amino axit
duoc xéc dinh trén it nhét 14 20 gbe amino axit lién k&, tét hon 1a trén it nhét 1a 30 géc
lidn k&, t6t hon 14 trén it nht 1a 40 gdc lién k&, tét hon 14 trén it nhat 13 50 gdc lién k&,
t6t hon 12 trén it nht 12 60 gdc 1ién k&, tot hon 14 trén it nhit 1a 100 gdc lién keé.

Thich hop 14, muc do cua do déng nhét lién quan dén mot trinh ty amino axit
6 thé duge xac dinh trén toan b trinh tu dugc néu trong ban mo ta nay.

Cac trinh tu nay cling co thé c6 cac dot bién mét, cac dot bién chén hodc cac
dot bién thé cua cac géc amino axit ma tao ra su bién dbi cAm va dan dén viéc tao ra
chét tvong duong vé mit chiic nang. Cac dot bién thé amino axit cha dong c6 thé
duoc tao ra dua trén co s¢ do twong tu vé d6 phén cuc, dién tich, d6 tan, do ky nudc,
d6 wa nude, va/hodc ban chét ludng tinh cia cac gbe mién 14 hoat tinh ghn két thu cip
ctia chat vin duoc gitt lai. Vi du, cdc amino axit tich dién am bao gbm axit aspartic va
axit glutamic; cac amino axit tich dién duong bao gdm lysin va arginin; va cdc amino
axit v6i cac nhom dau phan cuc khong tich dién co céc tri s6 do va nudc twong tur bao
gém leuxin, isoleuxin, valin, glyxin, alanin, asparagin, glutamin, serin, threonin,
phenylalanin, va tyrosin.

Céc dot bién thé bao toan co thé duoc tao ra, vi du theo bang néu dudi day. Cac
amino axit trong cung mot khéi trong cot thir hai va t6t hon 1a trong cliing mot dong

trong cot thir ba co thé dugce thé cho nhau:

BEO Khong phén cuc GAP
ILV
Phan cuc — khong tich CSTM
dién
NQ
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Phan cuc — tich dién DE
KR
THOM HFWY

Sang ché con bao gdm dot bién thé twong dong (ca dot bién thé va dot bién thay
thé déu dugc sir dung trong ban mo ta ndy c6 nghia la sy trao d6i gbc amino axit hién
c6 v6i gbe thay thé) ma c6 thé xuat hién, tirc 1a su thé gidng nhau cho giéng nhau nhu
c6 tinh bazo cho ¢6 tinh bazo, c¢é tinh axit cho c6 tinh axit, phan cuc cho phan cuc v.v.
Dot bién thé khong tuong ddng ciing c6 thé xay ra, tirc 12 tir mot 16p gbc cho 16p khéc
hoic theo cach khac 14 lién quan dén viéc bao gdbm cc amino axit khong ty nhién nhu
ornithin (sau diy dugc goi la Z), ornithin axit diaminobutyric (sau ddy duoc goi 1a B),
norleuxin ornithin (sau ddy duoc goi 1a O), pyriylalanin, thienylalanin, naphtylalanin
va phenylglyxin.

Céc dot bién thay thé ciing c6 thé duogc tao ra boi cdc amino axit khong tu
nhién bao g@)ln; cac amino axit alpha* va dugc thé hai 14n & vi tri alpha*, cic amino
axit N-alkyl*, axit lactic*, cac dan xuét halogenua ctia cac amino axit tu nhién nhu
triflotyrosin*, p-Cl-phenylalanin*, p-Br-phenylalanin*, p-I-phenylalanin®*, L-allyl-
glyxin*, B-alanin*, axit L-a-amino butyric*, axit L-y-amino butyric*, axit L-a-amino
isobutyric*, axit L-g-amino caproic®, axit 7-amino heptanoic*, L-methionin sulfon®,
L-norleuxin*, L-norvalin*, p-nitro-L-phenylalanin*, L-hydroxyprolin*, L-thioprolin*,
cac dan xuit metyl cia phenylalanin (Phe) nhu 4-metyl-Phe*, pentametyl-Phe*, L-Phe
(4-amino)?, L-Tyr (metyl)*, L-Phe (4-isopropyl)*, L-Tic (axit 1,2,3.4-
tetrahydroisoquinolin-3-carboxyl)*, axit L-diaminopropionic* va L-Phe (4-benzyl)*.
Ky hi¢éu * dugce st dung nhim muc dich mé ta néu trén (lién quan dén dot bién thé
turong ddng hodc khong twrong dong), dé thé hién ban chit ky nu6c cia din xuét trong
khi # duogc st dung dé thé hién ban chét va nudc cua dan Xuét, #* _thé hién cac dic tinh
ludng tinh.

Céc trinh ty amino axit bién thé c6 thé bao gdm cac nhém dém thich hgp ma c6
thé duogc cheén giita hai gdc amino axit bat ky ctia trinh trr nay bao gbm cac gbc alkyl
nhu cdc gdc metyl, etyl hodc propyl ngoai cdc nhém dém amino axit nhu céac gbc
glyxin hodc B-alanin. Dang bién d6i khac, lién quan dén sy c6 mit ciia mot hodc nhiéu

hon gbc amino axit & dang peptoit, s& durge hiéu 18 boi chuyén gia trong linh vyc k¥
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thuat nay. Dé tranh nghi ngd, “dang peptoit” dugc st dung dé chi cac gdc amino axit
bién thé trong d6 nhém thé a-cacbon ndm trén nguyén ti nito cta goc chit khong phai
o-cacbon. Cac quy trinh tao ra cac peptit & dang peptoit nay la da biét trong linh vuc
ky thuat nay, vi du 4n phidm Simon RJ et al., PNAS (1992) 89(20), 9367-9371 va
Horwell DC, Trends Biotechnol. (1995) 13(4), 132-134.

Theo mét phuong an, xylanaza dugc st dung trong sang ché c6 thé chua trinh
tu polypeptit dugc néu trong badn mo ta nay voi dot bién thé bao toan cua it nhat mot
amino axit trong s cac amino axit.

Thich hop 13, c6 thé ¢6 it nhat 2 dot bién thé bao toan, nhu it nhét 3 hodc it nhat
4 hodc it nhét 5.

Thich hop 13, ¢6 thé c6 nhé hon 15 dot bién thé bao toan, nhu nhé hon 12, nhé
hon 10, hodc nho hon 8 hoac nho hon 5.

Vi du thye hién sang ché

Vi du 1: Bap tng cua ga gido dugc cho dn khéu phén an dua trén co s& Ita mi
chira xylanaza, -glucanaza va vi sinh vat dugc nudi truc tiép

Nguyén li€u va phuong phép

Viéc sir dung cac dong vat va quy trinh thi nghiém dugc phé chuén boi Uy ban
Thi nghiém dong vat cép co so. Khiu phan an duoc phdi ché dé can bang vé ning
luong va cac dudng chét cho ga gid non (tir 0 dén 21 ngay tudi) (bang 1, khéu phan in
I). Thanh phén ngil cde cta khiu phén an 1a lba mi, Iua mach, Ida mach den, mi tAm,
cam mi hodic cac to hop cua chiing trong khi thanh phan protein 13 bot dau twong va
ngudn chit béo 1a dau cai dau. Khéng c6 chit khang sinh hozc thudc khang cau tring
téng hop nao duge bao gbm, va khdu phan n nay dugc cung cip dudi dang cam tron.
Khéu phin 4n co ban nay dugc chia thanh cvéc phan va cac enzym va cac DFM tuong
tng duogc thém vao dé tao thanh cac khau phan 4n thi nghiém dugc mo ta trong bang
2.

M3i phan bd sung duge cung cip trong hdn hop tron sin va duge dua vao thiét
bi tron trong qua trinh chuin bi khau phan n. Céc khau phan an chita DFM dugc tron
trude va thiét bi tron duoc gidi rira gitta mdi khau phan 4n dé ngan ngira sy nhiém tap
chéo. Cac mau duoc thu lai tir mdi khéu phén an dugc xur ly & thoi diém luc dau, gitta,
va cudi ctia mdi mé va duge hoa tron véi nhau dé x4c nhén cac hoat tinh enzym va su

c6 mit cia DFM trong thirc an trude khi bat dau thir nghiém & dong vat. Céc mau bd
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sung tir moi khau phan an dugc xir Iy duge giit lai va duge luu gir dén khi can & -
20°C+2°C dé phan tich.

Céc con ga gid duc (Ross 308) dugc nhan & do tudi 1a 72 gio hodc nhé hon tir
mot trai gidng thuong mai. Cac con ga con nay dugc cin ting ca thé riéng 1¢ va duoc
phan bd vao 32 16ng 4p (8 con mdi 16ng) sao cho trong lugng trung binh cua ga & mdi
16ng 1a twong tu nhau. Sau d6, 4 phwong 4n xt ly khau phan an (bang 2) dugc phin
ngau nhién vao 8 16ng d6i véi mdi phuong an. Vao ngdy 12, céc con ga nay dugc
chuyén sang cac 1ong nudi. Su phin bd khong gian cho mdi con g trong céc 16ng 4p
va 16ng nubi 1a 530 va 640 cm?, mot cach twong tng. Cac 16ng 4p va 10ng nudi dugc
dat trong cac phong duge kiém soat vé moi truong. Nhiét o6 duogc duy tri & 31°C
trong tudn dau tién va sau d6 dugc giam tir tlr xubng 22°C vao cudi tudn thtr ba. Cac
con ga nay duoc chiéu huynh quang trong 20 gid va dugc dé cho tu do tiép can céc
khau phan an va nuée. Cac khau phin an duoc cung cip tir ngay 0 dén 21. Trong
luong co thé duoc ghi lai hing tuan trong sudt thoi ky thi nghiém 1a 21 ngay. Ty 1é t
vong dugc ghi lai hing ngay. C4c dit liéu dugc phan tich bang cach st dung quy trinh
GLM cua SAS.

Bang 1: Thanh phan ctia khau phin an dva trén co s& lta mi cho ga gio (%, nhu

dugc cho dn)

Thanh phan Khau phén an I [Khau phan an II Khau phan an III
Lta mi 44,9 43,9 4436
Mi thm 3,00 2,83 -
Lua mach 10,0 10,0 -
Laa mach den - 5,00 -
Céam mi - - 22,8
Bot ddu tuong 30,9 29,3 23,9
Chét béo 5,89 4,25 -
Dau cai dau - - 4,5
L-Lysin HCI1 0,40 0,32 0,59
DL-Methionin 0,34 0,24 0,23
L-Threonin 0,19 0,10 0.25
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Natri Bicacbonat - 0,20 -
Mudi 0,17 0,23 0,36
ba voi 1,69 1,32 1,00
Monocanxi Phosphat 1,55 1,00 1,61
Hbén hop tron san cta cac 0,40
vitamin/khoang chét vét 0,50 1,00
Titan dioxit - 0,30 -
Luong cung cap tinh dugc
Protein tho, % 22,1 21,8 21,8
Ning lwong c6 thé chuyén hoa 11,63
duoc, Ml/kg 12,7 11,60
Canxi, % 1,05 0,88 0,88
Phospho kha dung, % 0,50 0,38 0,38
Lysin c6 thé tiéu hoa dugc, % 1,27 1,15 1,15
Methionin ¢6 thé tiéu hoa dugc
% 0,63 0,51 0,51

Bang 2: M6 ta cac phuong an xu ly

ID Mo ta!
1 Déi ching, khong c6 chat phu gia
2 NC + Xylanaza (2500 XU/kg)
3 NC + Xylanaza (2500 XU/kg) + B-glucanaza (200 BGU/kg)
4 NC + Xylanaza (2500 XU/kg) + B-glucanaza (200 BGU/kg)
+ DFM?(7,5e+04)

IC4c enzym (xylanaza (Danisco Xylanase endo-1,4-B-D-xylanaza (E.C.

3.2.1.8)) va B-glucanaza Axtra®XB) 1a céc san pham thuong mai dugc cung cip bai

Danisco Animal Nutrition.

2Vi sinh vat dugc nudi truc tiép dua trén co s& ba ching Bacillus, duge chon
loc dua trén kha nang tiét cac enzym dugc cung cép boi Danisco Animal Nutrition

du’éi dang ty 1& bang nhau ciia cac ching AGTP BS918 (NRRL B-50508), AGTP

BS3BP5 (NRRL B-50510) va AGTP BS1013 (NRRL B-50509).
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Két qua

Bang 3: Cac tac dung cua xylanaza, B-glucanaza va vi sinh vit dugc nudi truc

tiép dua trén co s& Bacillus d6i v6i hi€u suat tang trudng cla ga gio non.

Trong lugng co thé tai thoi diém | Su tang trong lugng co thé, g
21 ngay, g
1 863,8b 827,4b
2 897,0ab 860,4ab
3 899,6ab 863.,4ab
4 906,3a 869,6a
Sai s chuan 16,98 16,92

N.B. Céc chit cai khac nhau theo sau cac gia trj thé hién su khac biét c6 y nghia
théng ké (P<0,10) gitta céc gia tri trong cot d6

Céc con ga con dugc cho an td hop clia xylanaza, enzym phan giai chét xo (B-
glucanaza) va DFM dua trén co s& Bacillus tang truéng nhanh hon so voi d6i chiing
va tbt hon vé sé luong so véi cac con ga con duge cho in khau phan an chi chta cac
enzym. Trong luong co thé tai thoi diém 21 ngay va su tang trong luong co thé tét hon
v& sb luong & cac con ga con dwoc cho in cac td hop theo ba cach ciia xylanaza, B-
glucanaza va DFM so v6i d6i chumg.

I1. Kha nang ti€u hoa/su tich trit nang luwong va cac dudng chat

Nguyén li€u va phuong phép

Viéc str dung cac dong vat va quy trinh thi nghiém dugc phé chuén boi Uy ban
Thi nghiém dong vat cép co s6. Khéu phén dn dua trén co sé laa mi-lua mach dugc
phéi ché dé cén bang vé niang luong va cac dudng chit cho ga gid non (tir 0 dén 21
ngay tudi) (bang 1, khau phan an II). Titan dioxit dugc bao gdm véi lugng 14 0,30% dé
cho phép xac dinh su tich trit thanh phan trong khau phan an. Khong c6 chat khang
sinh hodc thudc khang ciu tring téng hop nio dugce bao gdm, va khau phan an nay
dugc cung cép dudi dang cam tron. Khau phan in co ban nay dwgc chia thanh cac
phén va cac enzym va cac DFM twong (mg dugc thém vao dé tao thanh cac khau phan
an thi nghiém dugc mb ta trong bang 4. Mdi phan bd sung dugc tron trude va thiét bi
tron duoc gidi rira & ngan ngira sy nhiém tap chéo ciia cac khau phan an da duoc xir

ly. Cac mau duoc thu lai tir mdi khau phan an duoc xtt Iy & thoi diém Iic dau, giita, va
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cudi cua mdi mé va dugc hoa tron v6i nhau dé xac nhin céc hoat tinh enzym va sy c6
mit cia DFM trong thirc dn trude khi bat dau thir nghiém & dong vat. Cac mau bd
sung tir mdi khau phan an dugce xtr 1y dugc gift lai va dugc luu gilt dén khi can & -

20°C+2°C dé phan tich.

Bang 4: M6 ta cac phuong an xur ly

s Mo ta!

1 Déi chimg, khéng ¢ chit phu gia

2 NC + Xylanaza (2500 XU/kg)

3 NC + Xylanaza (2500 XU/kg) + B-glucanaza (200 XBGU/kg)

4 NC + Xylanaza (2500 XU/kg) + B-glucanaza (200 BGU/kg) +
DFM?((7,5e+04)

IC4c enzym (xylanaza (Danisco Xylanase endo-1,4-p-D-xylanaza (E.C.
3.2.1.8)) va B-glucanaza (Axtra® XB)) la cac san pham thuong mai dugc cung cép bai
Danisco Animal Nutrition.

2Vi sinh vat dugc nudi truc tiép dua trén co s& ba ching Bacillus, dugc chon
loc dua trén kha ndng cua chung trong viéc tiét cac enzym duoc cung cAp boi Danisco
Animal Nutrition du6i dang ty 1é bang nhau cia cac ching AGTP BS918 (NRRL B-
50508), AGTP BS3BP5 (NRRL B-50510) va AGTP BS1013 (NRRL B-50509).

Nghién ctu ndy lién quan dén thir nghiém trong 1dng, dugc thuc hién dé thu
dugc cac miu chét bai tiét dé do kha ning tiéu hoa cac dudng chét va nang luong. Céc
con ga gio duc & do tudi 1a 72 gio hodc nho hon (Ross 308) dugc nhdn tir mot trai
gidng thuong mai. Sau khi dén noi, cac con ga con nay dugc cén ting ca thé riéng 1é
va dugc phan 16p theo trong luong co thé va duoc phan bd vao 30 16ng (nim con mdi
16ng) sao cho trong lurong trung binh cla ga & mdi 10ng 13 tuong tw nhau. Sau do, bbn
phwong an xtr 1y khdu phan an dugc phan ngiu nhién vao sau 16ng 1ap lai. Thir nghiém
nay duoc tién hanh tir ngay 0 dén 21, trong khoang thoi gian d6 cac con ga duoc tu do
tiép can cac phuong an xir Iy khau phan an da dugc phan cho chiing va nude. Nhiét do
106 4p va nhiét do trong phong dugc thiét dat & 32 va 29°C, mét cach twong g, trong
sudt tudn ddu tién. Sau d6, ngudn cung cip nhiét trong 16 4p duoc tat di va nhiét do
trong phong dugc duy tri & 29°C trong sudt thi nghiém. Anh sang dugc cung cp trong

24 gidy trong sudt thi nghiém. Vao cac ngay 17, 18, 19 va 20, cac mAau chét bai tiét
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dugec thu lai va dugc luu gitt dong lanh & —20°C dé xac dinh kha ning tiéu hoa/sy tich
trit cac dudng chét va ning luong. Thuc hién cAn than trong qué trinh thu cic mau
chét bai tiét d& tranh nhidm tap tir 1ong va cac vat lidu la khac. Cac mau chat bai tiét
dugc gop lai trong mdi 1dng, duge tron ky bang thiét bi hoa tron va hai mau dai dién
mdi léng duoc léy ra. Cac mau dugc 1am kho lanh. Cac mau da duge lam kho duoc
nghién dé di qua duoc ray loai 0,5 mm va dugc luu gif trong cac hop nhua kin khi & -
4°C dén khi phan tich hoa hoc. Cac mau khiu phan an va chét bai tiét dugc phan tich
v& vat chét kho, protein thd (dudi dang nito), ning lugng toan phén, chét béo (dudi
dang céc san pham chiét bang hexan) va xo khong tan trong chét rira trung tinh cac
phuong phap phan tich AOAC chinh thirc). Titan (chat danh dau kha ning tiéu hoa)
dugc phan tich theo cac quy trinh dugc mo ta boi 4n phim Lomer et al. (2000, Analyst
125:2339-2343). Kha nang tiéu héa/su tich trit duoc tinh toan bang cach sit dung cic
quy trinh tiéu chuin (Adeola, O. 2001. Digestion and balance techniques in pigs.
Pages 903-916 in Swine Nutrition, 2nd ed. A. J. Lewis, and L. L. Southern, ed. CRC
Press, Washington, DC). Céc dit liéu duoc phéan tich bang cach sir dung quy trinh mo
hinh tuyén tinh tong quat cia SAS (2004).

Két qua

Bang 5: Cac tac dung cuia xylanaza, enzym phan giai chét xo va cac vi sinh vat
duge nudi truc tiép dya trén co s& Bacillus ddi v4i kha nang tiéu hoa/sy tich trit cac

dudng chat va kha nang chuyén hoa ning luong & ga gio non.

Kha nang tiéu héa/sy tich trit biéu kién, %
Xo khong tan
Phuong Vit chat trong chét rira ME,
an xu ly kho Protein thd | Chét béo trung tinh kcal/kg
1 67,4d 62,2¢ 78.,3¢ 29.0c 2875¢
2 71,2b 64,7b 81,5b 37,1a 3033b
3 70,9¢ 63,8bc 82,9b 33,1b 3040b
4 73,9a 68,8a 86,0a 38,9a 3154a
Sai s&
chuan 0,06 0,70 0,71 1,06 2,92
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N.B. Céc chit cai khac nhau theo sau cac gia tri thé hién su khac biét cé ¥ nghia thong

ké (P<0,10) giita cac gia tri trong cot do

T hop clia xylanaza, B-glucanaza va vi sinh vat dugc nudi truc tiép dua trén co
s& Bacillus cai thién viéc st dung niang luong trong khau phan in ctia ga gid non so
v6i d6i ching hoidc xylanaza riéng 18 hoic t6 hop clia xylanaza va B-glucanaza (bang
5). Didu nay c6 thé ¢6 lién quan dén sy ting cudng tich trit cic dudng chit sinh ning
luong nhu chét xo, chit béo va nito (bang 5). Su tich trit chat béo dugc ting cudng
nho cac td hop theo ba cach 1a dang cht ¥ va c6 thé c6 lién quan dén su tang cudng
tiéu hoa va hip thu chit béo trong khiu phin 4n va ca su san xut va hip thu cac axit
béo chudi ngén tir qua trinh 1én men. Cac lgi ich dugc quan sat thdy ctia td hop theo ba
cach clia xylanaza, B-glucanaza, DFM san xudt axit propionic/Bacillus t6t hon vé mat
stt dung cac dudng chat va nang luong ciing c6 thé duoc suy doan 13 c6 lién quan dén
su cai thién chic nang va suc khde cia rudt thong qua su diéu bién khu hé vinh sinh
vat tich cuc va chitc nang hép thu/tiéu héa cia rudt. |
| ITI. San xut axit lactic trong manh trang

Nguyén li€u va phuong phap

MO0 phéng manh trang ga in vitro

Mo hinh manh trang ga dugc phat trién tir hé in vitro trong rudt két cta ngudi
da dugc mo ta trudec d6 (Mikivuokko et al. 2006; Nutrition and Cancer 52:94-104,
Mikeldinen et al. 2009; International Dairy Journal 19:675-683). Mo hinh manh
trang in vitro nay bao gdm bén binh két néi v6i nhau duoc cdy ching bing cac vi sinh
véat manh trang tuoi. Khau phé‘m an co ban dua trén co sé lia mi-cam mi dugc phéi
ché dé can bang vé nang luong va cac dudng chit cho ga gid non (bang 1, khau phan
an IIT). Khong c6 chit khang sinh hoic thudc khang cau tring tong hop nao dugc bao
gdm trong khdu phan #n co ban nay. Khiu phan in co ban ndy dugc chia thanh cac
phan va cac enzym va cac DFM tuwong ting dugc thém vao dé tao thanh cac khau phan
an thi nghiém dugc mo ta trong bang 6. Cac thuc an khac nhau trai qua su tiéu hoa
duoc mo phong cua dng tiéu hoa trén truée khi chiung duoc cip vao hé manh trang in
vitro trong subt 5 gid md phéng. Cac binh ndy mo phéng cic ngin manh trang cia ga,
mdi binh ¢6 d pH gidng nhau (6,25). K§ thuat phan tich sic ky axit lactic tir cac mau

mo phong manh trang dugce thyc hién vdi axit pivalic lam chét noi chuén theo noi
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dung twong tu nhu duge md ta trude d6 (Ouwehand et al. 2009; The British Journal of
Nutrition 101:367-375).

Bang 6: M0 ta cac phuong an xtr ly

ID Mo ta

1 Xylanaza! (2500 XU/kg)

2 Hon hop xylanaza + FDE 2

3 Hdn hop xylanaza (2500 XU/kg)+ FDE? + DFM?

IDANISCO XYLANASE, Danisco Animal Nutrition
2ACCELLERASE® TRIO™ phirc hop enzym chira t6 hop c6 hiéu luc cia cac hoat
tinh enzym bao gdm cic B-glucanaza (200 CMC Ulkg), cac xylanaza (vi du, cic
endoxylanaza - endo-1,4-B-D-xylanaza (E.C. 3.2.1.8))(>1200 ABX U/kg) va cac B-
glucosidaza (>800 pNPG U/kg) dugc cung cip bdi DuPont Industrial Bioscences.
3vi sinh vat dugc nudi truc tiép dua trén co s& ba ching Bacillus dugc chon loc dua
trén kha ning ciia chung trong viéc tiét cdc enzym dugc cung cAp bdi Danisco Animal
Nutrition duéi dang ty 1& bang nhau cia céc ching AGTP BS918 (NRRL B-50508),
AGTP BS3BP5 (NRRL B-50510) va AGTP BS1013 (NRRL B-50509).

Két qua

Bang 7: Cac tac dung ciia xXylanaza, hon hgp clia cdc enzym phén giai chét xo

va vi sinh vat duoc nudi truc ti€p d6i v4i sy san xuat axit lactic trong trong manh trang

ga
Phuong én xir ly Axit lactic, pmol/ml
1 17,51b
2 19,67b
3 42,23a
SEM 7,525

N.B. Céc chit cai khac nhau theo sau cac gia tri thé hién su khac biét ¢ ¥ nghia théng
ké (P<0,10) giira cac gia tri trong cit do

T6 hop ctia xylanaza + hdn hop clia cdc enzym phén giai chét xo khac + céc vi
sinh vat dugc nudi truc tiép dua trén co s& Bacillus 1am tdng sy san xuét axit lactic
trong manh trang so véi enzym riéng 1€ hodc cic t6 hop enzym riéng 1é. Axit lactic

duoc san xuat béi vi khuan san xuat axit lactic, trong d6 Lactobacillus va
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Streptococcus chiém wu thé; cac vi khudn nay da dugc biét 1a c6 céc tinh chét ting
cuong stc khoe trong rudt (Walter, 2008; Applied and Environmental Microbiology
74: 4985-4996). Axit lactic ¢6 cac tac dung khang khuan déi véi cac mam bénh nhu
loai E. coli va Salmonella (Nout ei‘ al. 1989; International Journal of Food
Microbiology 8, 351-361), va Lactobacillus ¢ thé trc ché sy bam dinh cua E. coli vao
rudt non (Hillman et al. 1994; Journal of Applied Microbiology 76: 294-300.). Do do,
ndng d6 cao ciia axit lactic nho td hop theo ba cach cua xylanaza, cic enzym phan giai
chat xo va vi sinh vat dwoc nudi truc tiép c6 thé phan anh su gia ting quan thé va hoat
tinh cta cac vi sinh vat c6 lién quan dén stic khoe ctia rudt nay.

IV. Quén thé vi sinh vat manh trang

Nguyén li€u va phuong phap

Cac con ga gid dugce phan vao céac chudng dua trén co so trong lugng co thé
ban ddu va cac khiu phan an thi nghiém dugc phan bd ngiu nhién bang céach sir dung
thiét ké thi nghiém da dugc cong nhén. Céc con ga nay dugc dé cho tu do tiép can cac
khau phan in thi nghiém trong thoi ky tir ngay 0 dén 21.

Céac mAu chit bai tiét dugce thu lai hang ngay tir ngay d18 dén d20 va duoc luu
gitt ¢ -20°C. Vao ngay 21, cdc con ga nay bi giét bang cach vian co, va cac thanh phén
cia manh trang dugc thu lai va dugc luu gitt dong lanh ¢ -20°C dé xac dinh VFA
manh trang.

Chiét ADN: 0,2 g san phdm tiéu hoa trong manh trang dugc tao huyén phu
trong PBS, va sau d6 dugc phén 1p tiép bing budc phd té bao bang vi hat va sau do tu
dong bang MagMax bang cach st dung bo kit thuong mai, MagMAX™ Total Nucleic
Acid Isolation Kit (Applied Biosystems). Luong ADN da dugc phén lap duoc xac
dinh biang cach st dung thiét bi do quang phd Nanodrop ND-1000 Full-spectrum
UV/Vis (Wilmington, DE, USA). K¥ thuét phén tich té bao theo dong chay duoc sir
dung nhu dugc md ta truéc d6 (Apajalahti et al. 2002, Appl Environ Microbiol
68(10): 4986-4995) d& dém tong s vi khuan hodc vi khuan dic hiéu tir cic mau.

Quy trinh PCR: ADN da dugc phan 1ap dugc phan tich bang ky thuat qPCR
(phan tmg chudi polymeraza dinh lugng) bang cach st dung hé sinh hoc tmg dung
(Applied Biosystems). Cac doan mdi dic hiéu dugc sir dung dé phat hién chi vi sinh

vat dang duoc quan tdm déc biét nhu duge mo ta trong 3.
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Bang 8: Céc tai liéu tham khdo ma céc doan mdi dic hiéu chi ¢6 thé dugc tim
thy tir d6 ding dé dinh luong quén thé vi sinh vt trong san phdm tiéu héa bang ky
thudt gPCR

Chi dang quan tdm | Tai li¢u tham khdo ma cac doan moi dic hidu dugce ldy tir d6

Enterobacteriaceae | Matsuda et al. (2007), Appl Environ Microbiol 73(1):32-39

Propionibacterium Peng et al. 2011

Lactobacillus Heilig et al (2002) Appl Environ Microbiol 68:114-123,
Walter et al (2001) Appl Environ Microbiol 67:2578-2585

Ruminococcus Rinttild et al (2004), J Appl Microbiol 97,1166-1177, Mosoni
et al. J Appl Microbiol, 2007, 103: 2676-85
http://www.ncbi.nlm.nih.gov/pubmed/18045448

Fibrobacter MvDonald et al. 2008. Environ. Microbiol. 1:1310-1319
Roseburia Mikivuokko et al. 2010. Beneficial Microbes, 1;131-137
Faecalibacterium Rinttild et al. ] Appl Microbiol, 2004, 97, 1166-1177
Bacteroides Mulugeta et al., 2012. J Environ Manage. 2012 Jul 30;103:95-
101.

T hop clia xylanaza + (mannanaza hodc B-Glucanaza) + cac DFM gdy ra sy
chuyén dich quan thé vi sinh vat manh tring sang huéng c6 loi cho Lactobacillus
va/hodc cac nhom dic hidu khic ma dugc biét 13 vi khudn phan giai chéat xo:
Ruminococcus, Bacteroides, Roseburia.

Vi du 2: Tac dung cta 2 xylanaza va cdc enzym phén giai chét xo khac (hdn
hop FDE) va DFM (vi sinh vét dugc nu6i truc tiép dua trén co sé Bacillus; vi sinh vat
duoc nuoi truc tiép dua trén co s& Lactobacillus khi dugc cho an theo céch riéng 1é&
hoic trong t hop dbi voi hidu sut ting truéng va cac axit béo d& bay hoi trong manh
trang & ga gio non dugc cho an cic khau phan in dua trén co s& ngd

Thi nghiém 1

Nguyén liéu va phuong phap

Viéc str dung cac dong vat va quy trinh thi nghiém dugc phé chuén boi Uy ban
Thi nghiém dong vat cép co s&. Khiu ph?m an co ban, nhu duoc cho an, dugce phéi ché
dé can bang vé ning luong va protein, va dé phii hop véi cic yéu cau dbi voi ga dang

ting trudng thudc Ira tudi va kiéu gen d6 (bang 9). Thanh phin ngii cbc ciia khau
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phén an 13 ngd, va thanh phan protein ¢ thé 1a bot d4u twong cing véi hodc khong
clng voi cac thanh phan protein khac nhu bt cai Canola, bot cai du, v.v. Cac dong
san pham ciia ngd nhu DDGS hogc bot mam ngd hodc bot gluten ngd c6 thé dugc cho
vao riéng 1é hodc trong t6 hop, v6i diéu kién 1a khau phan #n ndy dugc phéi ché dé
- dap tmg nhu cau dinh dudng cia ga dugc cho dn. Khong c6 chit khang sinh hoic
thudc khang cau tring téng hop nao dugc bao gbm, va khiu phan in nay dugc cung
cip dudi dang cdm tron. Chét d4nh dAu kha ning tiéu hoa phd bién (titan dioxit, crom
(IIT) oxit hodc xelit) dugc bao gbm véi lwong 12 3 g/kg dé cho phép xac dinh kha ning
tiéu héa cua cac thanh phén trong khau phén an. Khau phén in co ban nay dugc chia
thanh c4c phin va cac enzym va cac DFM tuong (mg dugc thém vao dé tao thanh cac
khéu phan 4n thi nghiém dugc mo ta trong bang 10. MB&i phan bd sung duge tron trude
va thiét bi tron dugc gidi rira dé ngan ngua su nhiém tap chéo ctia cac khau phf?m dn da
duge xir 1y. Cac mAu duge thu lai tir mdi khéu phén an duge x ly & thoi diém luc dau,
giita, va cubi ctia mdi mé va duoc hoa tron véi nhau dé xac nhan cac hoat tinh enzym
va sy ¢O mit cia DFM trong thirc dn trude khi bat dau thir nghiém & dong vat. Cac
miu bd sung tir mAi khéu phin an duoc xir ly duoc gift lai va duge Ivu giit dén khi can
& -20°C+2°C dé phan tich.

Bang 9: Thanh phén cla khau phan in co ban dua trén co s ngd (%, nhu dugc

cho an) cho ga gio tir ngay 0 dén 21

Khéu phan an1 | Khéu phén an II
Ngo 54,7 58,2
DDGS ngo 11,0 -
Bot cai dau - 16,2
Bot dau tuong 28.9 19,4
Chat béo 1,00 -
Dau cai dau - 2,11
L-Lysin HCI ' 0,43 0,50
DL-Methionin 0,27 0,17
L-Threonin 0,11 0,16
Natri Bicacbonat 0,20 -
Mubi 0,22 0,35
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ba voi 1,53 0,70
Monocanxi phosphat 0,56 1,90
Hon hop tron san clia vitamin/khoang 0,40
chat 1,00
Luong cung cap tinh duoc
Protein tho, % 21,1 21,1
Nang luong c6 thé chuyén héa dugc, 11,6
MJ/kg 11,5
Canxi 0,89 0,89
Phospho c6 thé tiéu héa duge, % 0,28 0,28
Lysin c6 thé tiéu héa dugc, % 1,15 1,15
Methionin cé thé tiéu héa dugc, % 0,55 0,55

Bang 10: Mo ta cac khau phan an thi nghiém

Phuong én xur ly Mo ta

1 Péi ching, co ban (NC)

2 NC + Xylanaza' 1

3 NC + Xylanaza 1 + hdén hgp FDE*

4 NC + Xylanaza 1+ DFM Bacillus?

5 NC + Xylanaza 1+ DFM Lactobacillus®

6 NC + Xylanaza 1 + hén hop FDE*+ DFM Bacillus®

7 NC + Xylanaza 1 + hdn hop FDE*+ DFM
Lactobacillus’

8 NC + Xylanaza' 2

9 NC + Xylanaza 2 + hdn hgp FDE*

10 NC + Xylanaza 2+ DFM Bacillus®

11 TNC + Xylanaza 2+ DFM Lactobacillus®

12 NC + Xylanaza 2 + hon hop FDE*+ DFM Bacillus*

13 NC + Xylanaza 2 + hdn hgp FDE*+ DFM
Lactobacillus®

I Cac xylanaza (vi du, endo-1,4-B-D-xylanaza (E.C. 3.2.1.8) tir hai sinh vt nguyén
gbc khac nhau |
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2 DFM Bacillus duge chon 1am ching san xuit enzym

3 DFM Lactobacillus d3 dugc biét 1a chung 1én men duong C5; ching san Xuét axit
béo chudi ngén; ching thiic ddy hé vi sinh v4t ndi sinh phan giai chit xo; hodc cac td
hop cta chiing |

4 hén hop FDE: Té hop ciia c4c hoat tinh enzym phén giai chét xo bao gém beta-
glucanaza, beta-glucosidaza, beta-xylosidaza va/hodc alpha-arabinofuranosidaza

Cac con ga gio dugc phan vao cac chudng dua trén co sé trong lugng co thé
ban du va cac khau phan an thi nghiém duoc phan bb ngu nhién bang cach sir dung
thiét ké thi nghiém da dugc cong nhan. Céc con ga nay duoc dé cho tu do tiép can cac
khéu phén 4n thi nghiém trong thoi ky tir ngay 0 dén 21. Trong luong co thé (BW),
lwong hip thu thirc 4n (FI) va ty 1é & vong duge ghi lai dé tinh toan su ting trong
lugng co thé (BWG), ty 1& chuyén hoa thic an (FCR) va hiéu qua chuyén hoa thirc in
(FCE).

Cac mAu chét bai tiét duoc thu lai hing ngay tir ngay d18 dén d20 va duoc huru
gitt ¢ -20°C dé xac dinh sy tich trix chit xo va céc dudng chét, va ham lugng AME va
AMEn. Vao ngay 21, cic con ga nay bi giét bang cach van cd, va cac thanh phan cia
rudt hdi (tr thi thira Meckel dén khoang 1 cm phia trén duong néi rudt hdi-manh
trang) va manh trang dugc thu nhan va duoc luu gitt dong lanh ¢ -20°C dé xac dinh
kha ning tiéu hoa cac thanh phan ciia rudt hdi va VFA trong manh trang.

Hing ngdy, cic miu chét bai tiét dugc gop lai cho mdi 16ng va duge 1lam kho
trong 10 & 60°C, trong khi cac miu san pham tiéu hoa trong rudt hdi duge gop lai trén
co so 16ng/chudng va dugc 1am kho lanh. Cdc mau khau phdn an, cht bai tiét va san
pham tiéu hoa trong rudt hdi dugce nghién min va duoc tron k§ dé phan tich. T4t ca cac
mAau déu duoc phan tich vé vat chit khd, nito, chét béo va ning luong toan phan theo
cac quy trinh A.O.A.C. (2005). Céc polysacarit khong phai tinh bt hoa tan va khong
hoa tan dugc thir nghiém trong cac khau phan n va chat bai tiét theo Englyst va cac
ddng tac gia (1988) trong khi xo khéng tan trong chét rtra trung tinh, nito khong tan
trong chét rira trung tinh duge thtt nghiém theo cac phuong phép cia Tilley va Terry
(1962). Chat danh dau kha ning tiéu héa dugc phan tich theo qﬁy trinh tiéu chuén ciia
chét danh du dugc chon.

K§ thut phan tich sic ky cic axit béo dé bay hoi va axit lactic, vi du, cac

SCFA, dugc thuc hién tir caic mau mo phéng véi axit pivalic lam chét ndi chuén theo
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ndi dung twong ty nhu duge md ta trudc d6 (Ouwehand et al., 2009 Feb;101(3):367-
75). Néng d6 cua axit axetic, propionic, butyric, isobutyric, valeric, isovaleric, 2-
metylbutyric, va axit lactic dugc xac dinh.

Hé s6 kha nang tiéu hoa biéu kién cta rudt hdi va hé sb tich trit thanh phan biéu
kién duoc tinh toan theo 4n phidm Adeola et al., 2010 (Poult Sci. 2010 Sep;
89(9):1947-54). |

Ldng (chudng) 1a don vi thi nghiém. ANOVA dugc thyc hién bang cach sir
dung c4c md hinh tuyén tinh tbng quéat cia SAS (SAS Inst. Inc., Cary, NC). Khi ty s6
F thé hién su c¢6 nghia, thi gia tri trung binh cua cac phuong an xur ly duoc cho la tach
biét.

Két qua

Céac nhom di dugc xur ly dugc cho an td hop toan phén: xylanaza cong véi
(c4c) enzym phan giai chit xo thw cdp va DFM (Bacillus hoic LB) c6 BWG
(g/ga/ngay) cao hon va/hodc FCR (g BW tang / g thuc an hép thu) thap hon va/hodc su
tich trit/kha ning tiéu hoa chét xo, ning lugng va cac dudng chit t6t hon so véi doi
chung, hodc cic chit phu gia ndy duoc cho n theo cach riéng 1é hodc trong td hop
theo hai céch.

T hop cla céc xylanaza (xylanaza 1 va/hodc 2) + hdn hop FDE + cic DFM
lam ting dang ké tong VFA trong rudt hdi va/hodc manh trang va nong do cua axit
butyric hodc axit propionic trong san pham tiéu héa trong rudt hdi va/hodc manh trang
cua ga gio.

II. Hiéu suét ting trudng

Thi nghiém I

Nguyén liéu va phuong phap

Viéc sir dung cdc dong vat va quy trinh thi nghiém duoc phé chuin bai Uy ban
Thi nghiém dong vat cip co s6. Khiu phén an dua trén co s& ngd/dau twong dugc phbi
ché dé can béﬁg vé ning lugng va cac dudng chat cho ga gid non (tir 0 dén 21 ngay
tudi) (bang 9, khau phan an I). Khong c6 chét khang sinh hodc thudc khang ciu tring
tdng hop nao dliqc bao gdm, va khau phan in nay duogc cung cip duéi dang cam tron.
Khéu phan 4n co ban nay duge chia thanh céc phan va cic enzym va cac DFM tuong
tmg duoc thém vao dé tao thanh cic khau phan an thi nghiém dwgc mo ta trong bang

11.
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Bang 11: Mo ta cac phuong an xt ly duge st dung trong thi nghiém I

ID Mo ta

1 Péi ching 4m, khéng ¢ chét phu gia (NC)

NC +Xylanaza?® 1

NC +Xylanaza 1 + B-glucanaza®

NC +Xylanaza 1 + DFM Bacillus®

NC +Xylanaza 1 + B-glucanaza + DFM Bacillus

NC +Xylanaza 2 °

NC +Xylanaza 2 + B-glucanaza

NC +Xylanaza 2 + DFM Bacillus

Ol o Q| | »i| | WL

NC +Xylanaza 2 + B-glucanaza + DFM Bacillus

3Céc enzym (xylanaza (Danisco Xylanase endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) va f3-
glucanaza (Axtra ® XB)) la cac san phim thuong mai dugc cung cAp bsi Danisco
Animal Nutrition

"DFM dua trén co s& ba ching Bacillus (cac ty 1€ bang nhau cia cac ching AGTP
BS918 (NRRL B-50508), AGTP BS3BP5 (NRRL B-50510) va AGTP BS1013
(NRRL B-50509)), dugc chon loc dua trén kha ndng cia chung trong viéc tiét cac
enzym

‘FveXyn4 xylanaza (endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) dugc thé hién 1a SEQ ID
No. 3 trong ban mo6 ta nay (con dugc md ta trong PCT/CN2012/079650, tai li€u nay

duoc dua vao ban md ta nay bang cach vién dan), Danisco Animal Nutrition.

T4t ca cac phan bd sung dugc cung cép trong hdn hop tron sin ma dugc dua
vao thiét bi tron trong qué trinh chuin bi khdu phﬁn an. Céac khiu phén an chira DFM
duoc tron trudc va thiét bi tron duoc gidi rua gilta mdi khiu phén in dé ngéan ngura sy
nhiém tap chéo. Cac mau dugce thu lai tir mdi khéu phén an dugc xit ly & thoi diém luc
dau, gifta, va cubi cia mdi mé va duge hoa trdn véi nhau dé xac nhéan cac hoat tinh
enzym va su c¢6 mat cia DFM trong thirc &n trude khi bat dau thur nghiém & dong vat.
Céac mAu bd sung tir mdi khau phan an dwoc xir Iy duge giit lai va duoc luu gitr dén

khi cn & -20°C+2°C dé phan tich. C4c con ga gid duc (Hubbard-Cobb) dugc nhan &
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d6 tudi 1a 72 gio hodc nhd hon tir mot trai giéng thuong mai. Vao ngdy 0, cac con ga
con nay dugc cin tung ca thé riéng 1é va duoc phan bd vao 72 16ng (8 con mbi 10ng)
sao cho trong lugng trung binh ctia ga & mdi 16ng 13 twong tu nhau. Sau d6, 9 phuong
an xir Iy khau phan an (bang 11) duoc phan ngdu nhién vao 8 16ng d6i v6i mdi phuong
an. Cac 1ong nay duoc dit trong cac phong dugce kiém soat vé mdi trudong. Nhiét do
dugc duy tri ¢ 31°C trong tudn du tién va sau d6 duoc gidm tir tir xubng 22°C vao
cubi tudn tha ba. Cac con ga nay dugc chiéu huynh quang trong 20 gid va dugce dé cho
tu do tiép can cac khiu phdn 4n va nudc trong thoi gian nghién ctru. Trong luong co
thé va luong hap thu thiic in duge ghi lai vao lac dau va cudi cua thoi ky thi nghiém
dai 21 ngay. Ty 1€ tir vong dugc ghi lai hing ngay. Ty 1é chuyén héa thirc dn dugc tinh
toan bang cach chia téng luwong hap thu thirc an cho sy ting trong cla cc con ga séng
va chét. Cac dir liu dugc phan tich bing cach st dung cdc mo hinh tuyén tinh téng
quat cia SAS (SAS Inst. Inc., Cary, NC). Khi ty 1€ F thé hién su co nghia, thi gié tri
trung binh cta cac phuong an xtr ly dugc cho la tach biét.

Két qua, thi nghiém I

Bang 12: C4c tac dung cla xylanaza, B-glucanaza va céc vi sinh vat dugc nuoi

truc tiép dua trén co s& Bacillus doi véi hiéu suat tang trudng cla ga gio non.

Su tang trong Luong hép thu thire Chuyén héa thiic &n
luong co thé (g) | an (g) B (g/g)
1 652,54 980,8 1,498%
2 670,6 982.3 1,465
3 673,62 978.3 1,452¢0d
4 681,7% 982,3 1,441t
5 688,27 977,2 1,420f
6 665,74 985,4 1,477%
7 671,25 982,4 1,464
8 677,0%¢ 979.0 1,446%%
9 684,5% 981.5 1,430°f
Sai s6 chuan 6,4 11,5 0,009

N.B. Cac chit cai khac nhau theo sau cac gi4 tri thé hién su khic biét c6 y nghia théng

ké (P<0,10) gifra cac gia tri trong cot do
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Cac nhom da dugce xtr ly duge cho an td hop toan phan: xylanaza + p-glucanaza
+ DFM Bacillus t6 hop ¢6 BWG (g/ga/ngay) cao hon va FCR (g BW ting / g thirc an
hip thu) thip hon so v6i dbi chimg, hodc cac chét phu gia ndy duoc cho 4n theo cach
riéng 1& hodc trong to hgp theo hai cach (bang 12). Diéu nay ciing xay ra khi ca
xylanaza 1 va xylanaza 2 duoc dung.

Thi nghiém II

Nguyén li€u va phuong phép

Viéc str dung cac dong vt va quy trinh thi nghiém dugc phé chuén bsi Uy ban
Thi nghiém dong vt cip co sé. Khau phén 4n dya trén co s& ngd/dau twong dugce phdi
ché @ can biang vé nang luong va cac dudng chét cho ga gid non (tir 0 dén 21 ngay
tudi) (bang 9, khau phan an I). Khong c6 chit khang sinh hodc thubc khang cau tring
téng hop nao dugc bao gbm, va khiu phan in niy dwgc cung cAp dudi dang cam tron.
Khau phan #n co ban nay dugc chia thanh cac phan va cac enzym va cdc DFM tuong
ung duogc thém vao dé tao thanh cac khiu phan an thi nghiém dwgc md ta trong bang
13, |

Bang 13: M6 ta cac phuong an xtt ly cho thi nghiém II

ID Mo ta

1 Déi chimg am, khong c6 chét phu gia (NC)

2 NC +Xylanaza 1 (2500 XU/kg)

3 NC +Xylanaza 1 (2500 XU/kg) + B-glucanaza (200 BGU/kg)

4 NC +Xylanaza 1 (2500 XU/kg) + DFM Enterococcus

5 NC + Xylanaza 1 (2500 XU/kg) + B-glucanaza (200 BGU/kg) + DFM

Enterococcus

NC +Xylanaza 2 (2500 XU/kg)

NC +Xylanaza 2 (2500 XU/kg) + p —glucanaza (200 BGU/kg)

NC +Xylanaza 2 (2500 XU/kg) + DFM Enterococcus

O | oo 2| &

NC +Xylanaza 2 (2500 XU/kg) + f—glucanaza (200 BGU/kg) + DFM

Enterococcus

%Cac enzym (xylanaza (Danisco Xylanase endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) va -
glucanaza (Axtra ® XB)) la cac san pham thuong mai dugc cung c4p boi Danisco

Animal Nutrition
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PDFM dua trén co s& Enterococcus (Enterococcus faecium 1D7 (dugc goi la
Lactococcus lactis ID7 trong Patent M§ da duoc cdp bang sb 7,384,628 va dugc ndp
luru tai Co quan luu trit ATCC véi s6 hiéu PTA-6103 va sau d6 dugc phan loai lai la
Enterococcus faecium 1D7)),

‘FveXyn4 xylanaza (endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) dugc thé hién 1a SEQ ID
No. 3 trong ban mod ta nay (con dugc md ta trong PCT/CN2012/079650, tai li€u nay

dugc dua vao ban md ta nay bang cach vién din), Danisco Animal Nutrition

T4t ca cac phan bd sung dugce cung cip trong hdn hop tron sin ma duoc dua
vao thiét bi tron trong qué trinh chuén bi khau phan an. Céc khiu phan an chita DFM
duge tron trude va thiét bi tron duoc gidi rira gitta mdi khau phan in dé ngan ngira su
nhiém tap chéo. Cac mau duoc thu lai tir mdi khéu phan an dugc x Iy & thoi diém lic
dau, gifta, va cudi ciia mdi mé va dugce hoa trdn véi nhau dé x4ac nhan cac hoat tinh
enzym va sy c6 mit cia DFM trong thtrc dn trude khi bét dau thir nghiém & dong vat.
Cac miu bd sung tir mbi khéu phan 4n duge xtr ly duoc gitt lai va duge luu gitr dén
khi can & -20°C+2°C dé phan tich. Cac con ga gid duc (Hubbard-Cobb) dugc nhan &
d6 tudi 1a 72 gio hodc nhé hon tir mot trai giéng throng mai. Vao ngay 0, cac con ga
con nay dugc cn ting ca thé riéng 1é va dugc phan bd vao 72 16ng (8 con mdi 10ng)
sao cho trong luong trung binh ctia gi & mdi 16ng 13 twong tw nhau. 9 phuong dn xur Iy
khau phan an (bang 13) sau dé dugc phan ngau nhién vao 8 16ng déi v6i mdi phuong
an. Cac 16ng nay duogc dit trong cac phong dugc kiém soét vé méi trudng. Nhiét do
dugc duy tri & 31°C trong tudn d4u tién va sau d6 dugc gidm tir tir xubng 22 °C vao
cudi tuln thir ba. Cdc con ga nay duoc chiéu huynh quang trong 20 gid va dugc dé cho
tu do tiép cin cac khdu phin an va nudc trong thdi gian nghién ciru. Trong lugng co
thé duoc ghi lai vao luc dau va cudi ciia hoi ki thi nghiém dai 21 ngay. Ty 1€ t vong
dugc ghi lai hing ngay. Céc dﬁ’ liéu duoc phan tich bang cach sit dung quy trinh GLM
cua SAS.

Két qua, thi nghiém II

Bang 14: Cac tac dung cua xylanaza, B-glucanaza va cac vi sinh vat dugc nuoi

truc ti€p dua trén co sd Enterococcus doi voi hi¢u suat ting trudng cua ga gio non.
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Su tang trong lugng co thé (g2)
I T 6525
2 670,62
3 673,62
4 677,72
5 684,42
6 665,7°
7 671,22
8 673,72
9 682,42
Sai s6 chuan 6,5

N.B. Céc chix cai khac nhau theo sau céc gia tri thé hién su khac biét c6 ¥ nghia théng
ké (P<0,10) giira cac gia tri trong cdt do

C6 sy cai thién vé sb lugng vé su ting trong luong co thé ga gio, khi t6 hop cia
‘xylanaza + B-glucanaza + DFM Enterococcus dugc bd sung, & phia trén xylanaza + B
-glucanaza hodc xylanaza + DFM Enterococcus (bang 14).

I1I. San xuét axit béo d& bay hoi trong manh trang

Nguyén li€u va phuong phap

Khau phan in co ban dua trén co s& ngd-bot dau tuong-bot cai dau duoc phbi
ché d& can bang v& nang lugng va cac dudng chit cho ga gid non (bang 9, khau phan
an IT). Khéng c6 chit khang sinh hozic thudc khang cau tring téng hop nao duge bao
gdm trong khiu phan an co ban nay. Khéu phin #n co ban nay duoc chia thanh cac
phan va cac enzym va cac DFM tuong ing duge thém vao dé tao thanh cac khiu phan
an thi nghiém dugc mo ta trong bang 15. Céc quy trinh tiép theo 13 tuong tu véi céc
quy trinh dugec mo ta vi du 1, phan III theo sau. K§ thuat phan tich sdc ky céc axit béo
dé bay hoi tlir cac mau md phéng (xem vi du 1, phan III) duge thuc hién véi axit
pivalic lam chit ndi chuin theo noi dung tuong ty nhu dugc moé td trudc do
(Ouwehand et al. 2009; The British Journal of Nutrition 101: 367-375, ph?m mo ta cua
4n phdm nay dugc dua vao ban mo ta ndy bang cach vién dan). Nong do coa axit
axetic, propionic, butyric, isobutyric, valeric, isovaleric, va 2-metylbutyric dugc xac
dinh.

Bang 15: M6 ta cdc phuong 4n xi Iy
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ID Mo ta
1 Péi chimg
2 - Xylanaza (2500 XU/kg)
3 Xylanaza (2500 XU/kg) + B-glucanaza (200
BGU/kg)
4 Xylanaza (2500 XU/kg)+ B-glucanaza (200
BGU/kg) + DFM )7,5¢+04)!

Vi sinh vat dugc nudi truc tiép dua trén co s& ba chung Bacillus (céc ty 1€
béng nhau cta cac ching AGTP BS918 (NRRL B-50508), AGTP BS3BP5 (NRRL B-
50510) va AGTP BS1013 (NRRL B-50509)), duogc chon loc dya trén kha ndng cua

chung trong viéc ti€t cac enzym dugc cung cap béi Danisco Animal Nutrition.

Cic enzym (xylanaza (Danisco Xylanase endo-1,4-B-D-xylanaza (E.C.
3.2.1.8)) va B-glucanaza (Axtra® XB)) la c4c san pham thuong mai duge cung cAp boi
Danisco Animal Nutrition

Két qua

Bang 16: Céc tac dung cla xylanaza, B-glucanaza va vi sinh vat dugc nu6i truc
tiép dbi voi sy san xuét axit axetic va axit butyric va tong axit béo d& bay hoi (VFA)

trong manh trang ga

Nong do, pmol/ml
Axetic Butyric VFA
1 61,36b 6,06¢ 68,59b
2 112,6ab 33,0b 148,3ab
3 133,6ab 43,5ab 181,3ab
4 164,6a 59,0a 227,2a
Sai s6 chuin gop lai 27,40 5,26 35,99

N.B. Cac chir cai khac nhau theo sau céac gia tri thé hién su khéc biét c6 y nghia
théng ké (P<0,10) gitra céc gia tri trong c)t do

T hop cua xylanaza + B-glucanaza + céc vi sinh vat dugc nudi truc tiép lam
ting su san xuét axit axetic, axit butyric va axit béo dé bay hoi (VFA) trong manh

trang so vdi DFM riéng 1€, cdc enzym riéng 1€ hodc cac t6 hop enzym riéng 1¢ (bang
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16). Céc axit béo dé bay hoi c6 thé cung cép luong ning lugng dang ké cho ga. Axit
butyric con duoc biét 1a cai thién sitc khoe cla 6ng tiéu hoa va lam giam ty 1€ méc
phai bénh ung thu rudt két & ngudi (Brons et al., 2002, Trends Food Science and
Technology 13:251-261, 4n phim ndy dugc dua vao ban md ta ndy bang cach vién
dan).

Vi du 3: Tac dung cia xylanaza va cac enzym phéin gidi chét xo khac (B-
glucanaza hoic hon hop enzym phan giai chét xo (hdn hop FDE)) va DFM (vi sinh vat
duoc nudi truc tiép dua trén co s& Bacillus) khi dugc cho dn theo céch riéng 1¢ hodc
trong t& hop d6i v6i hidu suét ting truéng va kha ning tiéu hoa dudng chat & lon (tir
25dél60kg)duqcchoéncéckhéuphélinduahéncosécéchath@nhqp

Nguyén liéu va phuong phép

Viéc st dung cac dong vat va quy trinh thi nghiém dugc phé chuén boi Uy ban
Thi nghiém dong vét. Khéu phﬁn in co ban, nhu duoc cho an, dugc phéi ché dé can
bang v& ning luong va protein, va dé phu hop véi cac yéu cdu dbi véi lon dang ting
trudng thudc lra tudi va kiéu gen nay (bang 17). Cac thanh phan chinh ciia ché pham

“(loai va lugng dugc bao gdm) trong khiu phan 4n co ban nay c6 thé thay déi nhu duoc
thé hién trong bang 17, véi diéu kién 1a khau phan 4n nay duoc phéi ché dé dap tmg
nhu cau dinh dudng cua cic con lon duge cho an. Chét danh ddu kha ning tiéu héa
phd bién (titan dioxit, crom (III) oxit hodc xelit) dugc bao gbm véi lwong 13 3 g/kg dé
cho phép xac dinh kha nang tiéu hoa cia cac thanh phan trong khau phan an. Khong
c6 chat khang sinh hodc thudc khang cau trung téng hop nao duge bao gbm, va khau
phan #n nay dugc cung cap du6i dang cam tron. Khau phén #n co ban nay duoc chia
m%hQCMﬁMM$mmﬂme&Wb%gwcmwmvmmﬂEMdmmméﬁng
bang 18. Trong qué trinh tron thirc an, thiét bi tron dugc gidi rua dé ngan ngua sy
nhiém tap chéo cta khau phén in. Cac mau dugc thu lai tir mdi khéu phan an duge xit
Iy & thoi diém lac dau, gitta, va cubi ciia mdi mé va duoc hoa trdn v6i nhau dé xac
nhéncéchoatﬁnhenzynlvésucélnatcﬁaI)FNIUongthﬁcén.Cécrnﬁutﬁrn@ikhéu
phén #n duogc xtt Iy duge gift lai trong qua trinh tron va duge luu gitr ¢ -20°C dén khi

can.
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Béang 17: Céc vi du vé thanh phan cia khiu phan an co ban cho lon c6 trong

lwong co thé ndm trong khoang tir 20 dén 60 kg (%, nhu dugc cho in)

Khéu phan 4n I Khéu phén an II
Ngo 45,4 9,50
Lua mi - 25,0
Lua mach - 25,0 |
DDGS ngo6 25,0 10,0
Bot mam ngb 15,0 -
Mi tAm/cam gao - 7,00
Bot dau tuong 10,0 10,0
Bot cai Canola - 9,00
Chét béo 0,56 1,23
Ri duong - -
L-Lysin HCI 0,59 0,47
DL-methionin 0,02 0,02
L-threonin ' 0,13 0,09
L-tryptophan - 0,01
Mudi 0,46 0,54
bé voi 1,16 0,63
Dicanxi Phosphat 0,39 1,12
Hon hop tron san clia vitamin va 1,00 0,10
khoang chét
Chét danh dau kha ning tiéu hoa, 0,30 0,30
chat danh dau tro
Protein tho, % 19,1 18,3
Nang lugng co thé tiéu hoa duoc, 13,8 13,6
Ml/kg
Lysin c6 thé tiéu héa duoc, % 1,03 0,98
Canxi, % 0,66 ' 0,66
Phospho c6 thé tiéu hoa dugc, % 031 0,31

Béang 18: Mo ta cac khau phan an thi nghiém
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Phuong &n xt ly MO ta
1 Déi ching, co ban (NC)

NC + xylanaza

NC + xylanaza + B-Glucanaza

2
3
4 NC + xylanaza + hdn hop FDE!
5
6

NC + xylanaza + DFM Bacillus*
NC + xylanaza + hdon hgp FDE + DFM
Bacillus?

7 NC + xylanaza + p-Glucanaza + DFM Bacillus®

I hdén hop FDE: T6 hop ctia hoat tinh enzym phan giai chit xo bao gdm cac
enzym  beta-glucanaza, beta-glucosidaza, beta-xylosidaza va/hodc  alpha-
arabinofuranosidaza

2 DFM Bacillus dugc chon lam chiing san xut enzym.

Thi nghiém nay dugc thiéf ké va duoc thuc hién twong tmg vé6i pha ting trudng
(<25 dén ~60 kg trong lwong co thé). Céc kh4u phan 4n thi nghiém dugc cho &n trong
42 ngay trong 6 tudn. Nhém lon duc va lon cai gan véi trong lugng co thé ban dau
muc tiéu dwoc mua tir cing mot biy (cing di truyén). Sau khi dén noi, cac con lon
dugc can va dugc phan bd vao cac phuong 4n xir 1y khau phin an bang cach sir dung
thiét k& thi nghiém da duoc cong nhan sao cho mdi phwong an xt 1y c6 t6i thiéu la 8
chudng 1ap lai. Trong lugng co thé va luong hap thu thirc #n dugc theo ddi hing tuin
dé tinh toan hiéu quéa chuyén hoa thirc in theo hiéu qua ting trong dugc hiéu chinh vé
ty 1€ tir vong. Cac mau phan tuoi dai dién (mau Grab) duoc thu lai vao tudn 3 va 6 dé
cho phép tinh toan kha nang tiéu hoa thanh phén trong khau phan in.

Lon thién dang ting trudng (trong lwong co thé ban diu 1a 30 kg) duge trang bi
mot 6ng thong chit T ¢ rudt hdi doan cubi cho muc dich cia thi nghiém nay. Cac con
lon dugc dat trong cac chudng riéng biét (1,2 x 1,5 m) trong phong dugc kiém soat vé
moi truong. Mdi chudng duoc trang bi mang 4n va mang nudc c6 nim va c6 san lat bé
tong hoan toan. Thi nghiém nay dugc thiét ké va dugc thuc hién dé co duoc it nhit 14
6 1an 13p lai cho mdi phuong 4n xit ly. TAt c& cac con lon déu duge cho dn & mirc gip
ba 1an nhu cdu ning luong duy tri cta ching (106 kcal ME cho mdi kg®”®; NRC,
1998), va dugc cung cip hai phan bang nhau lic 0800 va 1700 gid. Céc con lgn dugc

dé cho tu do tiép c4n nudc thong qua mot mang udng dang bat. Trong lugng cta lon
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duoc ghi lai & thoi diém ban dau va & thoi diém cubi cia mdi thoi ky va luwong thire in
dugc cung cip mdi ngy dugc ghi lai. Thoi ky thi nghiém kéo dai 15 ngay. 10 ngay
dAu ctia mdi thoi ky duoc xem 13 thoi ky thich nghi v6i khau phan an. Cac mAu phén
twoi dai dién (mau Grab) dugce thu lai vao ngay 11 dén ngay 13 va san phdm tiéu héa
trong rudt hdi duoc thu lai trong 8 tiéng vao ngay 14 va 15 bang cach s dung cac
phuong phép tién hanh tiéu chuan. Dé thu san phdm tiéu hoa trong rudt hdi, tii nhua
duoc gin vao nong 6ng thong va san pham tiéu hoa chay vao trong tui s& duge thu lai.
Céc tui duge 14y ra khi cac tii nay chua day san phim tiéu hoa - hodc it nhat 1a 30
phuat mot 14n va duogc 1am dong lanh ngay 13p tirc & —20°C.

Céac mAu phan va rudt hdi duge 1am tan bang, dugc tron véi nhau gifta cac con
lon va cac khau phén an, va mot mau con duoc thu lai dé phéan tich héa hoc. Mau khéu
phén an co ban ciing duge thu lai va duge phan tich. Céac mAu san pham tiéu hoa duge
lam dong kho va duogc nghién min truéc khi phéan tich héa hoc. Céc mau phan dugc
lam khé trong 10 va dwoc nghién min dé phan tich. T4t ca cac mau déu duoc phan tich
v& vat chét kho, chit danh ddu kha ning tiéu héa, ning luong toan phén, protein tho,
chét béo va xo khong tan trong chit rira trung tinh theo cic quy trinh tiéu chuin
(AOAC, 2005).

Céc gié tri vé kha nang tiéu hoa tbng va kha nang tiéu hoa biéu kién trong rudt
hdi dbi véi niang luong va cac dudng chét dugc tinh toan nhu dugc md ta trude do
(Stein et al., 2007. J. Anim. Sci. 85:172-180). Chudng 13 don vi thi nghiém. Cac dit
liéu dugc dua vao quy trinh MIXED cua SAS.

Két qua

Céc nhom da duge xt Iy duoc cho #n t6 hop toan phan: xylanaza cong voi
enzym phan giai chét xo thir cdp (B-glucanaza hodc hdn hgp FDE) va DFM (vi sinh
vat dugc nuoi truc tiép dua trén co s& Bacillus), c6 BWG cao hon, va/hodc FCR (g
BW ting / g thirc an hap thu) thdp hon va/hoic kha ning tiéu héa cac dudng chét
va/hodc nang luong va/hodc vat chit kho va/hodc chét xo cao.

Vi du 4: Cac tac dung cua xylanaza, B-glucanaza va chung san xult axit
propionic cua céac vi sinh vat dugc nudi truc tiép dua trén co s vi khuan d6i voi kha
nang ti€u hoa/sy tich trit cadc dudng chét va kha ning chuyén hoa ning luong & ga gid

norm.
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Thanh phin ctia cdc khau phan in thi nghiém dya trén co s¢ lia mi duge su
dung trong vi du 4
Bang 19: Thanh phan ctia khau phan an co ban dva trén co s lia mi cho ga gio

(%, nhu dugc cho dn)

Thanh phan %
Lta mi | 13,9
Mi tAm 2,83
Lua mach 10,0
Lua mach den 5,00
Bot dau tuong 29.3
Chét béo 4,25
L-Lysin HCI 0,32
DL-Methionin 0,24
L-Threonin 0,10
Natri Bicacbonat 0,20
Mudi 0,23
D4 voi 1,32
Monocanxi Phosphat 1,00

Hon hop tron san ctia cac

vitamin/khodng chat vét 1,00
Titan dioxit 0,30

Luong cung cip tinh dugc

Protein tho, % 21,8

- Nang luong c6 thé chuyén héa

duogc, MJ/kg 11,60

Canxi, % 0,88

Phospho kha dung, % 0,38
Lysin c6 thé tiéu hoa duoc, % 1,15
Methionin c6 thé tiéu hoa duge % 0,51

Nguyén liéu va phuong phép
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Viée st dung cac dong vat va quy trinh thi nghiém duoc phé chuén bsi Uy ban
Thi nghiém dong vat cAp co s6. Khéu phén an dua trén co s& lua mi-laa mach duge
phéi ché dé can bing vé nang luong va cac dudng chit cho ga gid non (tir 0 dén 21
ngay tudi) (bang 19). Titan dioxit dugc bao gdm véi lugng 1a 0,30% dé cho phép xac
dinh su tich trit thanh phin trong khau phan in. Khong c6 chét khang sinh hoic thubc
khéang cdu tring tong hop nao dugc bao gbm, va khiu phan n nay dugc cung cip
dudi dang cam tron. Khéu phin an co ban nay dugc chia thanh céc phan va cic enzym
va cac DFM tuong tng dugc thém vao dé tao thanh cac khiu phéan in thi nghiém duoc
mé ta trong bang 20. Mbi phin bd sung dugc tron trude va thiét bi tron duge giodi rira
dé ngan ngua sy nhiém tap chéo cua céac khau phén an di dugc xur ly. Céc mau duoc
thu lai tir m&i khiu phan &n duoc xtt 1y & thoi didm luc dau, gitta, va cudi ciia mdi mé
va duoc hoa tron véi nhau dé xac nhan cac hoat tinh enzym va su c6 mit cia DFM
trong thtrc dn trude khi bt dau thir nghiém & dong vat. Cac mau bd sung tir mdi khiu

phéan an duoc xit ly duge gitt lai va duoc luu giir dén khi cAn ¢ -20°C+2°C dé phan

tich.

Bang 20: Mo ta cac phuong an xur ly

ID MO ta
1 Déi chimg, khong c6 chat phu gia
2 NC + Xylanaza (2500 XU/kg)
3 NC + Xylanaza (2500 XU/kg) + B-glucanaza (200 BGU/kg)
4 NC + Xylanaza (2500 XU/kg) + B-glucanaza (200 BGU/kg) +

DFM! (7,5 10%)

1C4c vi sinh vét dugc nudi truc tiép dua trén co s& cac ching san Xuét axit
propionic (Propionibacterium acidipropionici P169 PTA-5271, Omni-Bos® P169).
Céc enzym (xylanaza (Danisco Xylanase endo-1,4-p-D-xylanaza (E.C. 3.2.1.8)) va B-
glucanaza (Axtra® XB)) la cic san phdm thuong mai dwgc cung cip boi Danisco
Animal Nutrition.

Nghién ctru nay lién quan dén thu nghiém trong léng, dugc thuc hién dé thu
duge cac mAu chét bai tiét dé do kha nang tiéu hoa céc dudng chat va nang lugng. Céc
con ga gio duc & do tudi 1a 72 gio hodc nho hon (Ross 308) duoc nhan tr mot trai
giéng thuong mai. Sau khi dén noi, cac con ga con nay dugc can ting ca thé riéng 1&

va dugc phan 16p theo trong luong co thé va duoc phan bd vao 30 16ng (ndm con mdi
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16ng) sao cho trong lwgng trung binh clia ga & mdi 16ng 13 twong tu nhau. Sau do, bbn
phwong 4n xi Iy khau phan dn duge phan ngiu nhién vao sdu 16ng 13p lai. Thir nghiém
nay dugce tién hanh tir ngay 0 dén 21, trong khoang thoi gian d6 cic con ga duge tw do
tiép can cac phuong an xir Iy khéu phan 3n d4 dugc phan cho ching va nuéc. Nhiét do
10 ép va nhiét do trong phong dugc thiét dat & 32 va 29°C, mdt cach twong tng, trong
subt tudn du tién. Sau do6, ngudn cung cép nhiét trong 10 4p dugc t4t di va nhiét do
trong phong dugc duy tri & 29°C trong sudt thi nghiém. Anh sang dugc cung cAp trong
24 git trong subt thi nghiém. Vao céc ngay 17, 18, 19 va 20, cac mAu chat bai tiét
dugc thu lai va dugce luu gitt dong lanh & —20°C dé xac dinh kha nang tiéu hoa/sy tich
trit cac dudng chit va ning luong. Thuc hién can than trong qua trinh thu cac miu
chét bai tiét dé tranh nhim tap tir 1ong va cac vat liéu la khac. Cac mau chit bai tiét
duoc gop lai trong mdi 10ng duoc tron k§ bang thiét bi hoa tron va hai miu dai dién
mdi léng duoc léy ra. Cac mau duoc 1am kho lanh. Cac mau da duoc lam kho dugc
nghién dé di qua duoc ray loai 0,5 mm va dugc luu giit trong cac hop nhya kin khi ¢ -
4°C dén khi phan tich hoa hoc. Cac mau khau phén an va chét bai tiét dugc phan tich
v& vat chit kho, protein tho (duéi dang nito), ning luong toan phan, chét béo (dudi
dang cac san pham chiét bing hexan) va xo khong tan trong chét rira trung tinh céac
phuong phép phan tich AOAC chinh thirc). Titan (chét danh d4u kha ning tiéu hoa)
duoc phan tich theo cac quy trinh dugec mo ta boi 4n phidm Lomer et al. (2000, Analyst
125:2339-2343), 4n phidm nay duoc dwa vao ban mo ta nay bing cach vién dan. Kha
ning tiéu hoa/su tich trit duoc tinh ton bang cach st dung céc quy trinh tiéu chudn
(Adeola, O. 2001. Digestion and balance techniques in pigs. Cac trang 903-916 trong
Swine Nutrition, 2nd ed. A. J. Lewis, and L. L. Southern, ed. CRC Press, Washington,
DC, 4n phdm nay dugc dwa vao ban mo ta nay bang cach Vién dan). Céc dit liéu dugc
phan tich bang cach st dung quy trinh md hinh tuyén tinh tong quét ctia SAS (2004).

Két qua

Bang 21: Céc tac dung cla xylanaza, enzym phéan giai chét xo va ching sin
Xuét axit propionic ctia cac vi sinh vét dugc nudi tryc tiép dya trén co sé vi khudn d6i
v6i kha nang ti€u hoa/su tich trit cac dudng chét va kha nang chuyén hoa ning luong

& ga gio non.

Kha ning tiéu hoa/su tich trir biéu kién, % ME, kcal/kg
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Phuong an xur
Iy Vit chét kho Chat béo
1 67,4d 78,3¢ 2875¢
2 71,2b 81,5b 3033b
3 70,9¢ 82,9b 3040b
4 72,7a 86,1a 3160a
Sai s6 chuan 0,06 0,89 15,1

N.B. Céc chir cai khac nhau theo sau cac gi tri thé hién su khéc biét c6 ¥ nghia théng

ké (P<0,10) gifta cac gié tri trong cot do

TH hop cua xylanaza, B-glucanaza va vi sinh vat dugc nudi truc tiép dua trén co
s& Bacillus cai thién viéc st dung ndng luong trong khau ph?m in so voi dbi chung
hodc xylanaza riéng 1é hoic t& hop cua xylanaza va B-glucanaza (bang 20). Diéu nay
c6 thé c6 lién quan dén sy ting cuodng tich trit cac dudng chét sinh ning lugng trong
vat chat kho nhu chat béo (bang 20). S tich trit chit béo dugc ting cudng nhd cac t6
hop theo ba céach 1a dang chi y va c6 thé c6 lién quan dén sy tang cuong tiéu héa va
hép thu chét béo trong khau phin 4n va ca sy san xuat va hép thu céc axit béo chudi
ngén tir qua trinh 1én men. Céc 1oi ich dugc quan sét thdy cia td hop theo ba cach cia
xylanaza, B-glucanaza, DFM san xuét axit propionic/Bacillus tot hon vé mit sir dung
cac dudng chit va ning luong ciing c¢6 thé duoc suy doan 1a c6 lién quan dén su cai
thién chirc ndng va strc khde ctia rudt thong qua su diéu bién khu hé vinh sinh vat tich
cuc va churc ndng hép thu/ti€u hoa cua rudt.

Vi du 5: Dap tng ciia ga gid khi duge cho an cac khau phan an dya trén co s&
ngd chita xylanaza, cic enzym phén giai chit xo khic va cic vi sinh vat dugc nudi
tryc tiép san xuét axit propionic

Thanh phan cta cac khdu phan an thi nghiém dugc sir dung trong vi du 5

Béang 22: Thanh phan cta khiu phan dn co ban dya trén co s¢ ngd cho ga gio

(%, nhu dugc cho an)

Ché pham (%)
Ngb 54,7
DDGS ng6 11,0
Bot dau tuong 28,9
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Chét béo 1,00
L-Lysin HCI 0,43
DL-Methionin 0,27
L-Threonin 0,11
Natri Bicacbonat 0,20
Musdi 0,22

Da voi 1,53
Monocanxi phosphat 0,56

Hdn hop tron sin cla vitamin/khoang

chét 1,00

Luong cung cip tinh dugc

Protein tho, % 21,1

Nang lugng c6 thé chuyén héa duoc,

MI/kg 11,5
Canxi 0,89

Phospho c6 thé tiéu hoa duoc, % 0,28
Lysin c6 thé tiéu héa duoc, % 1,15
Methionin ¢6 thé tiéu héa duoc, % 0,55

Nguyén liéu va phuong phap

Viéc stt dung cac ddng vat va quy trinh thi nghiém duoc phé chuén béi Uy ban
Thi nghiém dong vat cdp co sé. Khau phén 4n dya trén co s& ngd duoc phéi ché dé
can bang vé ning luong va cic dudng chét cho ga gid non (tir 0 dén 21 ngay tudi)
(bang 22). Khéng c6 chit khang sinh hoic thubc khang ciu tring tong hop nao dugc
bao gdm, va khiu phén an nay dugc cung cap dudi dang cam tron. Khéu phan in co
ban nay duoc chia thanh cac phan va céc enzym va céc DFM tuong tmg dugc thém
vao dé tao thanh cac khiu phan an thi nghiém duoc mo ta trong bang 23. Mdi phan bd
sung dugc tron trude va thiét bi tron duoc gidi rira dé ngin ngira su nhiém tap chéo
cta cac khau phan &n da duge xir Iy. Cac mau dugc thu lai tr mdi khiu phan an duge
xu ly ¢ thoi diém luc dau, gifta, va cudi cia mdi mé va duge hoa tron véi nhau dé xac

nhan cac hoat tinh enzym va sy ¢6 mat cia DFM trong thirc an trude khi bat dau thu
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nghiém & dong vét. Cac miu bd sung tir mdi khau phan an dugc xtt Iy dugc gift lai va
duoc luu gitt dén khi cin ¢ -20°C+2°C dé phan tich.
Bang 23: Mo ta cac phuong &n xtr ly

ID Mo ta
1 Déi chimg
2 Xylanaza (2500 XU/kg)!
3 Hon hop xylanaza + FDE?
4 Hdn hop xylanaza (2500 XU/kg)+ FDE + DFM3(7,5
10%)

"Danisco Xylanase, Danisco Animal Nutrition

2 ACCELLERASE® TRIOTI\‘4 phitc hop enzym chira t6 hop c6 hiéu lyc cia céc
hoat tinh enzym bao gdm céc B-glucanaza (200 CMC U/kg), cac xylanaza (vi du, cdc
endoxylanaza, endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) (>1200 ABX U/kg), va cac B-
glucosidaza (>800 pNPG U/kg) (DuPont Industrial Bioscences).
3Cé4c vi sinh vat dugc nudi truc tiép dua trén co s cac chung san Xuét axit propionic
(Propionibacterium acidipropionici P169 PTA-5271, Omni-Bos® P169)

Céac con ga & do tudi 1a 72 gid hozic nho hon dugc mua tr mot trai gidng
thuong mai va sau khi dén noi, cac con ga nay dugc can va dugce g'c"ln thé dé nhan dang
va dugc phan bd vao trong sdu budng theo trong luong co thé, va dugc phan bd ngiu
nhién vao 4 phuong an xir ly (bang 23) trong mot budng véi mudi con ga trong mdi
chudng theo thiét ké budng hoan thién ngiu nhién. T ngay 1, cac con ga cling dugc
dé cho tu do tiép can nudc ubng sach. Céc con ga nay duge cin vao cac ngay 0 va 21
va trong luong cua chiing dugc ghi lai, sy ti€u thu thtre an cling duoc theo doi va dugc
ghi lai vao céc ngay cén ga. Cac con ga nay dugc theo doi hing ngady va céc thay do6i
vé ngoai hinh hodc tap tinh ctia ching dugce ghi lai. Vao cudi mdi thoi ky cho &n, cac
thong sb nhu su tang trong, luong h?ip thu thuc an, ty 1€ chuyén héa thirc n, hiéu suit
thuc an, va ty 1€ tor vong dugc xac dinh. Cac dir liéu dugc phan tich & dang thiét ké
budng hoan thién ngau nhié bang cich sir dung quy trinh GLM cua phan mém SAS
(SAS Institute, Inc. 2006).

Két qua
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Bang 24: Céc tac dung cla xylanaza, hon hop cla cac enzym phan giai chat xo
khac va céc vi sinh vat dugc nudi truc ti€p dua trén co s propionic doi véi hiéu suat

tang trudng cla ga gio non.

Trong lugng | Sutdngtrong | Luong hép Hi€u qua
co thé tai thoi | luong cothé, g | thu thic chuyén héa
diém 21 an, g thic an, g/g
ngay, g
1 830,4 783,5 1006,6 1,284a
2 804,2 7573 964.0 1,273ab
3 817,6 770,7 983.3 1,275ab
4 813,2 766.,4 953.9 1,245b
Sai 56 chuan 12,96 11,82 23,37 0,017

N.B. Céc chit cai khac nhau theo sau cac gié tri thé hién sy khac biét c6 ¥ nghia
théng ké (P<0,10) gifta cac gia trj trong cot d6

Céac con ga con dugc cho an t6 hop cuia xylanaza, hdn hop cia cic enzym phan
giai chét xo khac va DFM dua trén co s¢ propionic ¢6 FCR t6t hon so véi dbi ching
va tbt hon vé sb luong so véi cac con ga con dugce cho an khau phén an chi chira cac
enzym (bang 24).

Vi du 6: Céc tac dung cua xylanaza va B-glucanaza cung v6i hodc khong cung
v6i vi sinh vat dugc nudi truc tiép dua trén co so cac ching Bacillus d6i v6i hiéu suét
tang trudng, s6 lugng vi sinh vt va kha ning tiéu hoa dudng chét ¢ lon thit

Thanh phan cta cac khau phan an thi nghiém duoc st dung trong vi du 6

Bang 25: Thanh phan cua khau phan 4n cta thirc an cho lgn dang ting trudng

(trong lugng co thé ndm trong khoang tir 20 dén 60 kg) (%, nhu dugc cho an)

Khau phan an Khiu phan in II
Ngbd 454 42,3
Laa mi - 5,00
DDGS ngo 25,0 | 20
B6t mam ngd 15,0 -
Mi tim/cam gao - _ 3,00
Bot dau tuong 10,0 19,8
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Bot cai Canola - 2,00

Chét béo 0,56 2,00

Ri dudong - 3,00

L-Lysin HCI 0,59 0,24

DL-methionin 0,02 0,02
L-threonin 0,13 -

Mubi 0,46 0,30

ba voi 1,16 1,18

Dicanxi Phosphat 0,39 0,45

Hén hop tron san cla vitamin 1,00 0,30

va khoang chét
Chat danh d4u tro chat danh 0,30 0,30
dau kha nang tiéu hoa
Luong cung cip tinh duoc
Protein thd, % 19,1 19,2
Nang luong c6 thé tiéu hoa 13,8 14,6
dugc, MJ/kg

Lysin c6 thé tiéu héa dugc, % 1,03 0,91

Canxi, % 0,66 0,72

Phospho c6 thé tiéu héa dugc, 0,31 0,33

%

Nguyén liéu va phuong phép

Hai thi nghiém dugc thuc hién dé danh gia cac tac dung dbi v6i hiéu suét tang
truong, sd lwong vi sinh vat trong phan va hiéu qua kha ning tiéu hoa cua hdn hop hoa
tron enzym xylanaza va B-glucanaza dugc cho an cung véi hodc khong cung voi vi
sinh vat dugc nudi truc tiép dua trén co s& cac chung Bacillus & lon thit. Uy ban St
dung va Cham soc dong vat cép co s& da phé chuén viéc st dung lon va cac huéng
dan cham s6c bao vé co lién quan cho qubc gia dugc sir dung. Téng s6 42 con lon ([ ¢
Yorkshire x Landrace] x o'Duroc) dugc dat trong cac nhém hai con duge st dung

trong thi nghiém 1 va 72 con lgn thudc cung mot gidng duoc dit trong cdc nhém ba
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con duoc sit dung trong thi nghiém 2. Mdi chudng déu ¢ cac thanh nhua tron trong
sudt va nén bang tim kim loai m& rong dugc pht nhua & trong mot phong dugce kiém
soat v& nhiét do (22 + 2°C).

Céc khau phén an co ban tuong Gmg dugc phdi ché dé dap ung cac khuyén nghi
vé dudng chét cia NRC cho lon (NRC, 1998, Bang 25, khéu phan an I ding cho thi
nghiém 1 va khau phan an II ding cho thi nghiém 2). Trong mdi thi nghiém, mot mé
khiu phin 4n co ban dugc san xuit va dugc chia thanh hai phan va mdi phan sau d6
dugc tron voi cac chit phu gia duge mo ta trong bang 26.

Bang 26: Mo ta cac phuong an xu ly

ID Mo ta
1 Péi chimg
2 Xylanaza (4000 XU/kg) + B-glucanaza (360 BGU/kg)
3 Xylanaza(4000U/kg) + B-glucanaza(360 U/kg) +
DFM!(3,0 10%)

1vi sinh vat dugc nudi truc tiép dua trén co s& ba chiing Bacillus (céc ty 18 bang
nhau cﬁaA cac chung AGTP BS918 (NRRL B-50508), AGTP BS3BP5 (NRRL B-
50510) va AGTP BS1013 (NRRL B-50509)), dugc chon loc dua trén kha nidng cua
chung trong viéc tiét cac enzym duge cung cAp béi Danisco Animal Nutrition.

Cac enzym (xylanaza (Danisco Xylanase endo-1,4-B-D-xylanaza (E.C.
3.2.1.8)) va p-glucanaza (Axtra® XB)) la cac san phém thuong mai dugc cung chp boi
Danisco Animal Nutrition

Cac phuong an xtt ly dugc mo ta trong bang 26 dugc phan bd mot cach twong
ng vao 7 va 8 chudng lap lai trong thi nghiém 1 va 2. Sy phéan bd chudng vao céac
phuong 4an xir Iy duoc ngiu nhién hoéa dua trén co s¢ trong lugng co thé lon tai thoi
diém bat ddu thi nghiém. Trong luong co thé va luong hép thu thic dn dugc ghi lai
trén co s¢ hing tudn va dugc sir dung dé tinh toan ty 1¢ chuyén hoa thirc an. Céc con
lon dugc cung cdp cac khdu phan in thi nghiém trong 42 ngay trong ca hai thi nghiém.
Thitc #n va nude ¢6 sin tu do tai tit ca cac thoi diém trong qué trinh thi nghiém.
Trong thi nghiém 2, cic miu phén twoi dugc thu lai vao cac ngay 38, 39 va 40 dé xéac
dinh kha ning tiéu hoa chit xo, ning lugng va cic dudng chét cling nhu sb lugng vi
sinh vét trong phan. Mot gam mau phan hdn hop tir mbi chudng dugc pha lodng bing

9 mL mdi trudng 1éng pepton 1% (Becton, Dickinson va Co., Franklin Lakes, NJ) va
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sau d6 duge lam ddng nhit. Viéc dém sé luong vi khudn c6 ’Fhé sdng dugc trong cac
mau phan sau dé dugc thuc hién bing céach ria cdy cac dung dich pha loang 10 lan
theo diy (trong dung dich pepton 1%) lén trén cac dia thach MacConkey (Difco
Laboratories, Detroit, MI) va cac dia thach chira méi truong III cho Lactobacillus
(Medium 638, DSMZ, Braunschweig, Duc) dé phéan 14p E. coli va Lactobacillus, mot
cach tuong ung. Cac dia thach chira méi truong III cho Lactobacillus nay sau d6 dugc
u trong 48 gio & 39°C trong diéu kién ky khi. Cac dia thach MacConkey dugc 0 trong
24 gi&r ¢ 37°C. Céc khuan lac E. coli va Lactobacillus dugc dém ngay lap tirc sau khi
14y ra tir ti 0. Trude khi phan tich héa hoc, cac mau phin ndy dugc 1am tan bing va
duge 1am khé & 60°C trong 72 gid, sau d6 cac mau duge nghién nhé dén kich ¢& ma
¢6 thé di qua dugc sang loai 1 mm. T4t ca cac mAu thirc 4n va phan sau d6 dugc phan
tich v& vat chét kho, ning luong toan phén va xo khéng tan trong chét rtra axit theo
cic quy trinh dugce dua ra béi AOAC (cac phuong phép phén tich chinh thirc). Crom
(chét danh d4u kha nang tiéu héa) dugc phén tich theo phuong phap dugc mo ta boi an
pham Williams et al. 1962, J. Anim. Sci. 59:381-389, 4n pham nay dugc dua vao ban
mo ta ndy bang cach vién din. Khi ning tiéu héa dugc tinh toan bing cac quy trinh
tiéu chudn (Adeola, O. 2001. Digestion and balance techniques in pigs. Pages 903-916
in Swine Nutrition, 2nd ed. A. J. Lewis, and L. L. Southern, ed. CRC Press,
Washington, DC — phan mé ta ctia 4n phdm nay dugc dua vao ban mo ta ndy bing
céch vién dan). Cac dir liéu v& hiéu suét tang truéng (BW, ADFI, ADG va FCR) dugc
dua vao cac quy trinh GLM cua SAS véi cac phuong 4n xir ly, thi nghiém va cac
twong tac dudi dang cac tdc dung trong mo hinh. Phan tich ban dau cho thiy ring cac
tuong tac 1a khong quan trong va vi vy da dugc bo di trong bude phén tich tiép theo,
do d6 cac hiéu qué chinh cua phuong an xur ly s€ duoc trinh bay. Cac dir liéu vé sb
lwong vi sinh vét dugc chuyén dbi thanh dang log va cling véi kha ning tiéu hoa dugc
dua vao phan tich ANOVA mot chiéu bang cach st dung cac quy trinh GLM cua
SAS.

Két qua

Béang 27: Céc tac dung cua xylanaza va B-glucanaza cung v6i hodc khong cung
v6i vi sinh vat duge nudi truc tiép dua trén co sé cac chung Bacillus dbi v6i hiéu suét

tang trudng & lgn thit

Phuong an| Trong |Trong lwongLuong tang|Luong hép Hiéu qua
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Xt ly luong co | co thé cudi hang ngay, | thu thire chuyén héa thirc
thé ban cung, kg g/ngay | én, g/ngay an, g/g
dau, kg

1 17,4 50,6b 719.,4b 1411,1a 1,967
2 17,5 51,7ab 743,9ab | 1431,3ab 1,942
3 17,4 52,6a 764,1a 1471,5a 1,922
Sai s6
chuin 0,35 0,81 14,00 19,20 0,041

N.B. Cac chir cai khac nhau theo sau céc gia tri thé hién su khéc biét c6 y nghia
théng ké (P<0,10) giita cAc gi trj trong cot d6

Bang 28: Cac tac dung cia xylanaza va B-glucanaza cung v6i hodc khong cung
v&i vi sinh vat dugc nudi truc tiép dua trén co s& cac chiing Bacillus dbi v6i kha ning

tiéu hoa vat chit kho, nito, chat xo va nang luong (%) & lon thit

Phuong an Vit chat Nito Xo khong tan trong Nang luong
xu ly kho chét rira axit
1 80,4b 77,4b 44.2b 79,3b
2 80,8b 77,8b 44,6b 78,6b
3 82.0a 79,4a 56,1a 80,5a
Sai s6 0,41 0,51 1,65 0,47
chuén

N.B. Céc chit cai khac nhau theo sau céc gia tri thé hién su khac biét c6 y nghia
théng ké (P<0,10) giita cAc gid trj trong cot d6

T6 hop cua xylanaza, B-glucanaza va vi sinh vat dugc nudi truc tiép chua
Bacillus cai thién hiéu sudt ting truong va su sir dung cic dudng chét va ning luong
trong khu phan an & lon dang ting truéng so v6i dbi chting hodc enzym riéng 1€ (cac
bang 27 & 28). Céc t6 hop theo ba cach cling duoc thdy 1a tao ra suw phén gii chét xo
nhiéu hon va su ting sinh cia vi khuan Lactobacillus duge thuc ddy trong rudt (Fig.
1).

Vi du 7: Cac tac dung cua xylanaza, cac enzym phén giai chét xo khac va cac
vi sinh vat dugc nuodi truc tiép dbi voi su san xuét cac axit béo chudi ngén trong rudt
sau cua lon

Thanh phin ciia cac khau phan #n thi nghiém dugc st dung trong vi du 7
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Bang 29: Thanh phén cla khiu phan #n cia thic an cho lon dang ting trudng

(trong lwong co thé nim trong khoang tir 20 dén 60 kg) (% nhu dugc cho in)

Khiu phan an I Khéu phén in IT
Ngbd 45,7 9,50
Ldua mi - 25,3
Laa mach - 25.0
DDGS ngd 25,0 10,0
Bot mam ngd 15,0 -
Mi tAm/cam gao - 7,00
Bo6t ddu tuong 10,0 10,0
Bot cai Canola - 9,00
Chat béo 0,56 1,23
Ri dudng - -
L-Lysin HCI1 0,59 0,47
DL-methionin 0,02 0,02
L-threonin 0,13 0,09
L-tryptophan - 0,01
Mudi 0,46 0,54
ba voi 1,16 0,63
Dicanxi Phosphat 0,39 1,12
Hén hop tron san cua vitamin va khoéng chét 1,00 0,10
Nong d6 hoa hoc tinh toan dugc
Protein tho, % 19,1 18,3
Niang luong c6 thé tiéu héa duge, Ml/kg 13,8 13,6
Lysin c6 thé tiéu hoa dugce, % 1,03 0,98
Canxi, % 0,66 0,66
Phospho c6 thé tiéu hoa dugc, % 0,31 0,31
Xo khong tan trong chét rira trung tinh, % 23.8 21,8
Vit chét kho, % 89,7 90,8

Nguyén li¢u va phuong phap
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Pé thiét 14p mo hinh thi nghiém vé&i rudt sau cua lon, cac tic gia sang ché da
lam theo mot phuong phap néu trong 4n phim (Boisen and Fernandez 1997, Animal
Feed Science and Technology 68: 277-286, phan md ta cia 4n phim nay dugc dua vao
ban mo ta ndy bang cich vién din) dé tao ra chét thai ra tir rudt hdi cia lon in vitro.
No6i ngén gon, 1,35 kg thiic an cdm tron day du (dva trén co sé ngd va lta mi, dé biét
chi tiét, xem bang 29) dugc két hop véi 3,00 L dém phosphat (0,1M, do pH=6) va
1,20 L HCI 0,2M trong mot x0 loai 3 galon c6 nép c6 thé day lai. Do pH dugce diéu
chinh dén 2 bing cich sit dung HCI hoic NaOH 10M. Sau d6 120 ml dung dich
Pepsin da dugc diéu ché trudc d6 (250 mg Pepsin (Sigma-Aldrich, Inc., St. Louis,
MO) cho mdi mL nuéc) dugc thém vao. X6 nay dugc dy lai va dugc 0 ¢ 39°C trong
2 gid trong diéu kién lic dé mo phong su tidu héa cua da day. Dé md phong su tidu
héa & rudt non, 1,20 L dém phosphat (0,2M, d6 pH=6,8) va 600 mL NaOH 0,6M dugc
thém vao dung dich nay va do pH duoc didu chinh dén 6,8 bang cach st dung NaOH
hodc HCI 10M nhu trude. Sau khi trung hoa, 120 mL dung dich pancreatin 43 dugc
diéu ché truge d6 (1000 mg Pancreatin (Sigma-Aldrich) cho mdi mL nuéc) duge thém
vao, x0 nay dugc day lai va dugc 0 & 39°C trong 4 giod trong diéu kién Iic. Sau khi 4,
chét 16ng duoc loc ra bing cach sir dung tdi bia hai 16p va dugc gip d6i mot nira
(Jumbo Nylon Coarse, LD Carlson Company, Kent, OH). Huyén phu dic con lai duoc
lam ddng nhét va dugc chia thanh cac phan c6 trong luong 1a 128 g, mdi phén nay
duoc can vao cac binh Pyrex loai 250 ml riéng biét. Céc binh nay sau d6 dugc luu gilt
& -20°C. Vi vai trd 12 nguyén lidu cdy cho khu hé vi sinh vt trong rudt 16n, thanh
phén trong manh trang duoc thu lai tir 12 con lgn dang tang trudng. Cac thanh phéan
duge lam ddng nhét, dugc tron véi glyxerol 10% va 14 g mau phan tich duge cén vao
cac 6ng nén loai 15 mL. Céc 6ng nén nay sau d6 dugc day lai va dugce luu gilt ¢ -
80°C.

Céc thi nghiém mo phong rudt sau cua lgn dugce thuc hién trong cac lan chay
1ap lai hai 14n, 14n chay c6 1 dbi chimg va 3 phuong én xit ly (bang 30). Mbi phuong
an xu ly dugc thir nghiém ba lan. Déi v6i mdi thir nghiém 1én men & rudt sau cta lgn
in vitro, tbng sb 24 binh Pyrex chira chat thai ra tir rudt hdi duge md phéng va mot
6ng non loai 15 mL chtra thanh phan trong manh trang dugc sir dung. Céc binh dugc
lam tan bang qua dém va 240 mL dung dich dém phosphat 0,1M v trung (pH 6) chira

muxin 4g/L (Sigma-Aldrich) s& dugc thém vao mdi binh, tuong tw v6i cac phuong
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phap dugc mo ta trong 4n pham (Christensen et al. 1999, Journal of the Science of
Food and Agriculture 79, 755-762) va Aristoteli and Willcox, 2003, Infection and
immunity 71: 5565-5575), phan mo ta cua céac 4n pham nay duoc dua vao ban mo ta
nay bang cach vién din. Nguyén liéu ciy duoc 1am tan bing trong 30 phit & nhiét do
trong phong trong khi cac binh Pyrex dugc lam 4m trude ¢ 39°C trong 30 phit trong
bé nudc trong didu kién lic, sau d6 cac phuong an xir Iy trong 1 mL dung dich pepton
1% va 450 pL dém phosphat 0,1M (xem bang 30) dugc thém vao.

Bang 30: Cac phuong an xu ly dugce thir nghiém vé sy 1én men trong rudt sau

cua lon & diéu kién in vitro®

Thi Déi chung | Phuong 4n xtr | Phuong dnxirly | Phuong an xtt Iy 3
nghiém ly 1 2
Chicokhiu | Débichung | Phuonganxirly | Phuong énxtly 2 +
phén in co vGi enzym 1 v6i enzym phéan vi sinh vat dugc
ban * xylanaza giai chét xo nudi truc tiép
(DFM) *

1 CC NGX Accel. P169

2 CC NGX Accel. Bacillus

3 CW Y5 Accel. P169

4 CwW Y5 Axtra® XB Bacillus

5 Cw Y5 Accel. Bacillus

* c4c san phdm enzym va vi sinh vat dugce nudi truc tiép dugc bao gom theo ty
16 tvong ty v6i 500 g trén mdi tAn hé mét trong toan bo thirc &n, mdi thi nghiém dugce
thuc hién trong céc lan chay 13p lai hai 1an, cac phuong an xtr ly duoc 1dp lai ba l4n
trong mdi 1an chay; * Khiu phan an co ban 13 khau phan 3n ngb dbi chimg (CC) hoidc
khau phan 4n lua mi d6i chimg (CW), nhu dugc mo ta trong bang 29; ¥ Xylanaza 1a Y5
(Danisco Xylanase endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) hodic NGX (FveXyn4
(endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) dugc thé hién 12 SEQ ID No. 3 trong tai liéu
nay (con dugc md ta trong PCT/CN2012/079650, tai liéu nay dugc dua vao ban mo ta
nay bang cach vién din), Danisco Animal Nutrition) v6i hoat tinh dugc dam béo 1a
4000 XU/kg thic an; ¥ Enzym phan giai chit xo 12 Accel. (Accelerase Trio,
ACCELLERASE® TRIO™ phtrc hop enzym chira to hop ciia cac hoat tinh enzym

bao gdm cac B-glucanaza (200 CMC U/kg), cac xylanaza (vi du, cic endoxylanaza,
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endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) (>1200 ABX U/kg) va hén hop enzym B-
glucosidaza (>800 pNPG U/kg) (DuPont Industrial Bioscences) hodc Axtra® XB B-
glucanaza vé6i hoat tinh duge dam béao 1a 360 BGU of B-glucanaza/kg thic an. Vi
sinh vat dugce nudi truc tiép 1a dua trén co s& Bacillus (cac ty 1€ bang nhau cla cac
ching AGTP BS918 NRRL B-50508, AGTP BS1013 NRRL B-50509 va AGTP
BS3BP5 NRRL B-50510) véi hoat tinh duge dam bao 1a 3,0 x 10 cfu trén g san
pham, hodc Propionibacterium acidipropionici P169 PTA-5271 Omni-Bos® P169 véi
hoat tinh dugc dam bao 12 2.1 x 10° cfu trén g san pham.

Céc binh duoc gidi rira bang khi CO; trong 30 gidy trong khi 250 pL nguyén
lidu cdy trong manh trang dugc thém vao (dua vao 4n pham Coles et al. 2005, Animal
Feed Science and Technology 123: 421-444, phan md ta cla 4n phdm nay dugc dua
vao ban mo ta nay br?mg cach vién din) va 10 mL mau nén dugce thu lai, do pH cua nén
duoc xac dinh va mau duoc luu giit & -20°C. Cac binh dugce dong nép, duoc tron nhe
va duoc dat vao trong bé nude trong didu kién lic & 39°C va 160 vong/phit. Sau 12
gio, 10 mL mau khéac duge thu lai, dd pH dugce xac dinh va mau dugc luu giit & -20°C.
Pé dinh luong axit béo d& bay hoi (VFA) bang k¥ thuat sic ky 16ng hiéu ning cao
(HPLC), cac mau duoc lam tan biang va dugc ly tm voi tdc @6 16,1 rad trong 20 phiit,
va dich ndi bé mat duoc loc qua mang este xenluloza hén hop loai 0,22 pm (Milex-
GS, EMD Millipore Corp., Billerica, MA). 20 puL dich loc dugc tiém vao trong médun
Waters Alliance 2695 Separations (Waters Corp., Milford, MA) ¢6 trang bi cot bao vé
Shodex SH-G (Waters) va c¢ot 300 X 7,8 mm Aminex HPX-87H (Biorad Laboratories,
Inc., Hercules, CA). Phuong phap dang dung ly (isocratic) dugc 4p dung v6i pha dong
bao gdm axit phosphoric 16,8 mM trong nudc/axetonitril (98:2, thé tich/thé tich) véi
luu lugng 14 0,525 mL/phat va nhiét d cot 1a 35°C. Céc axit béo d€ bay hoi duge phat
hién bing cach st dung thiét bi phat hién mang diot quang (PDA) Waters 2996
(Waters) tai budc song hip thu 1a 211 nm. Viéc didu khién thiét bi, viéc thu nhan dit
liéu, va viéc xtt ly dit liéu dugc thuc hién bing phan mém Waters Empower 3
(Waters). Céc axit béo dé bay hoi dugc dinh lugng bing cach st dung dudng chuan
dugc tao ra tir cac hod chit c6 do tinh khiét cao (>99,9%) (Sigma Aldrich, St. Louis,
MO). Céc dich pha lodng tuyén tinh ciia cac chét chudn trong axit phosphoric 16,8
mM trong nudc/axetonitril (98:2, thé tich/thé tich) duoc chuén bi véi 6 néng d6 nam

trong khoang tur 0,05 % dén 2,0 %. N@)ng do cua axit axetic, axit propionic, axit
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butyric, axit iso-butyric, axit valeric, axit iso-valeric (tdng cua chung dugc thé hién 1a
tdbng VFA) va axit lactic dugc x4c dinh. Phan tich théng ké cho ting thi nghiém dugc
thuc hién du6i dang ANOVA mét chidu duge gidi han béi lan chay bang cach sir dung
quy trinh GLM cua SPSS (phién ban 17, SPSS Inc., Chicago, IL). Su ¢6 y nghia duogc
khang dinh v&i P < 0,10, nghia 1 gia tri trung binh cua cdc phuong 4n xt ly dugc cho
1a tach biét bang cach st dung tric nghiém da doan Ducan.

Két qua

Trong céc khiu phan in dua trén co s& lta mi, sy ting déng ké vé sy san xut
tbng VFA va axit lactic sau 12 gio md phong rudt sau cta lon duge quan sat thay khi
xylanaza NGX, hon hgp enzym phén gidi chét xo Accelerase Trio va DFM dugc thém
vao va duge so voi dbi chung khong duoc bd sung (bang 31, thi nghiém 1 va 2). Viéc
st dung DFM dua trén co s& Propionibacterium acidipropionici P169 lam tang thém
dang ké lugng propionat va ¢ su axit hod 16n hon d6i v6i thanh phan cia rudt Kkét
dugc md phéng & phuong an xtr ly két hop so voi dbi ching (bang 31, thi nghiém 1).
Trong cic khiu phan in dua trén co sé ngd, phuong én xt ly két hop ciia xylanaza
Y5, enzym phén giai chit xo Accelerase Trio va DFM lam ting dang ké ham luong
butyrat so v&i ddi chimg sau 12 gi& 1én men mo phong trong rudt sau cta lon, véi su
tang thém cia tong VFA khi DFM dua trén co s& Propionibacterium acidipropionici
P169 dugc sir dung (bang 31, thi nghiém 3 va 5). Viéc thay thé hén hop enzym
Accelerase Trio bang Axtra® XB B-glucanaza va viéc st dung DFM dua trén co s&
Bacillus trong khau phan #n ngd v6i Y5 da lam tang dang ké tong VFA va lactat so
v6i phuong 4n xit 1y chi ¢6 déi chiing (bang 31, thi nghiém 4).
Bang 31: Su phong phu trung binh cia propionat, butyrat, tdng axit béo dé& bay hoi
(VFA) va lactat (% nhu van dung), ciing nhu sy khac biét vé& @6 pH khi so sanh véi

cac mau nén sau 12 gio 1én men trong rudt sau cua lgn in vitro.

Trt Tong
Phuong an xr ly Propionat | Butyrat Lactat | A pH
# VFA

Thi nghiém 1

| 2,452
, 0,010 ®
1 Ng6 dbi chimg (CC) 0,457% |1,193%| ¢
2 CC + NGX 0,010 ® 0,501° | 1,2542 | 2,462
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b be
1,360 | 2,472
CC + NGX + Accel. 0.022% NS 0,624 @ ab ab
CC + NGX + Accel. + 2,485
P169 0:0567 0,865 |1,5952| @
SEM 0,008 0,073 | 0,086 | 0,005
Thi nghiém 2
Ngé dbi ching (CC) 0,531° |1,341°
CC + NGX 0,6052 |1,433°
CC + NGX + Accel. NS NS 0,607 |1,406°| NS
CC + NGX + Accel. +
Bacillus 0,773 | 1,681°%
SEM 0,049 | 0,087
Thi nghiém 3
Lta mi d6i chimg (CW) 0,145 | 0,685°
CW + Y5 0,154 2 | 0,706 2
CW + Y5 + Accel. NS [0,155% | 0,713 | NS | NS
CW + Y5 + Accel. +
P169 01637 0,731 °
SEM 0,006 0,011
Thi nghiém 4
Lua mi déi chimg (CW) 0,7720° | 1,970°
1,993
CW + Y5 0,8258 2 | @b
2,014
CW + Y5 + Axtra® XB NS NS 0,7885 2 ab NS
CW + Y5 + Axtra® XB +
Bacillus 0,8600 2 | 2,027
SEM 0,031 | 0,021
Thi nghiém 5
Lua mi dbi chimg (CW) 0,0627 ®
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0,0930
2 CW+Y5 ab
0,1242
NS :
3 CW + Y5 + Accel. ab NS NS NS
CW + Y5+ Accel. +
0,1728 2
4 Bacillus
SEM 0,031

a5 cac tri sb o chi sb trén khac nhau trong cdt 1a khac biét c6 y nghia véi P < 0,10;
NS, khong c6 y nghia; SEM, sai s6 chuin cta gia tri trung binh; chi tiét vé cac
phuong an xtr ly, xem bang 26

Vi du 8 Céc tac dung cia xylanaza, cac enzym phén giai chit xo khac va cac vi
sinh vat dugc nudi truc tiép dbi véi su phan giai chit xo trong rudt sau cta lon

Thanh phén ctia khiu phan an thi nghiém duoc st dung trong vi dy 8

Bang 32: Thanh phan cta khau phan in cia thitc 4n cho lgn dang ting trudng

(trong lugng co thé nim trong khoang tir 20 dén 60 kg) (%, nhu duge cho in)

Khau phan an
Ngob 9,50
Lua mi 25,0
Lua mach 25,0
DDGS ng6 10,0
Bot mam ngd -
Mi tim 7,00
B4t dau tuong 10,0
Bot cai Canola 9,00
Chat béo 1,23
L-Lysin HCI 0,47
DL-methionin 0,02
L-threonin 0,09
L-tryptophan 0,01
Mudi 0,54
‘b4 voi 0,63

-139-




Pé ching to sy bién mét cla vat chét khd (DM) va su phan giai chét xo, cac
chét thai ra tir rudt hdi duogc tao ra va su 1én men trong rudt sau duogc thiét 14p nhu
duge md ta trong vi du 7. Noi ngin gon, khau phan in dua trén co s& laa mi (CW,
xem béang 32) duogc sit dung lam ddi chimg va khong c6 bt ky phuong 4n x1r 1y nao,
cling nhu CW ¢é b6 sung xylanaza Y5 (phuong an xi Iy 1), CW véi Y5 va hdn hop
enzym phén giai chét xo Accelerase Trio (phuong an xtt Iy 2), CW v6i Y5, Accelerase
trong to hop véi vi sinh vat duoc nudi truc tiép dya trén co s& ba chung Bacillus

(phwong an xir Iy 3), dé biét chi tiét vé cac phuong 4n xtt Iy enzym va DFM, xem bang

32812

Dicanxi Phosphat 1,12
Hén hop tron sin cia vitamin va 0,10
khoang chat
chat danh dau kha nang ti€u hoa, 0,30
chét danh dau tro
N6ng d6 hoéa hoc tinh toan dugc
Protein tho, % 18.3
Nang lugng c6 thé tiéu hoa duoc, 13,6
Ml/kg
Lysin c6 thé tiéu hoa dugc, % 0,98
Canxi, % 0,66
Phospho c6 thé tiéu hoa duoc, % 0,31
Xo khéng tan trong chat rira trung 21,8
tinh, %
Vit chat kho, % 90,8

33.
Bang 33: Mo ta cac phuong an xt ly*
Péi ching Phuong an xtly | Phuong an xtr ly 2 Phuong an xtt 1y 3
1
Chi ckhau | Déichingvéi | Phuonganxirly 1 | Phuonganxily 2+

phén an co

enzym xylanaza ¥ | v&i enzym phén giai

vi sinh vat dugc nudi

ban * chét xo truc tiép (DFM) *
CW Y5 Accel. Bacillus
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* c4c san phdm enzym va vi sinh vat dugc nudi truc tiép dugc bao gdm véi ty 1é twong
tu voi 500 g trén mdi tAn hé mét trong toan bg thirc an, mdi thi nghi¢ém dugc thuc hién
trong 1an chay 13p lai hai 1an, phuong 4n xtt Iy duoc 13p lai ba 1an trong mdi 1an chay; *
Khau phdn #n co ban 1a khau phan n la mi d6i chung (CW), nhu dwgc mo ta trong
bang 32; T Xylanaza 1a Y5 (Danisco Xylanase endo-1,4-B-D-xylanaza (E.C. 3.2.1.8))
v6i hoat tinh duoc dam bao 1a 4000 XU/kg thtc an; * Enzym phén giai chét xo 1a
Accel. (Accelerase Trio, ACCELLERASE® TRIO™ phtrc hop enzym chia t6 hop ¢6
hiéu Iuc cua cac hoat tinh enzym bao gdm cac B-glucanaza (200 CMC Ul/kg), cac
xylanaza (vi du, cdc endoxylanaza, endo-1,4-B-D-xylanaza (E.C. 3.2.1.8)) (>1200
ABX U/kg) va hdn hop enzym B-glucosidaza (>800 pNPG U/kg) (DuPont Industrial
Bioscences) dugc dinh lidu d& chic chin hoat tinh dwgc dam bao 1a 360 BGU B-
glucanaza/kg thirc an. Vi sinh vat dugc nuoi truc tiép 1a dua trén co s& Bacillus (cac
ty 1& bang nhau ciia cac ching AGTP BS918 NRRL B-50508, AGTP BS1013 NRRL
B-50509 va AGTP BS3BP5 NRRL B-50510) véi hoat tinh dugc dam bao 12 3,0 x 108
cfu trong mdi g san pham, hodc Propionibacterium acidipropionici P169 PTA-5271
Omni-Bos® P169 véi hoat tinh duge dam bao 14 2,1 x 10° cfu trong mdi g san pham.

Céc tac dung xir Iy déi voi su bién mat ciia DM va chat xo. Tai thdi diém 0 va
48 gio cua thi nghiém, chét long dugc loc ra va cac chit rin con lai dugc thu lai va
dugc gui di dé phan tich gan dung dudng chét cia vat chit khd (DM), xo khong tan
trong chit rira axit va trung tinh (ADF va NDF, mdt c4ch twong mng), chat néu sau
(x0) dugc tao ra trén co s DM theo cdc phuong phdp dugc mod ta trong 4n pham
(Association of Analytical Chemists (AOAC) 2007, 18" edition. AOAC, Washington,
D. C). Céc dit liéu duogc tinh todn dudi dang sy bién mét tinh theo phén trdam, phan
tich théng ké duge thuc hién du6i dang ANOVA mét chiéu dugc gi6i han béi lan
chay bang cach sir dung quy trinh GLM ctia SPSS (phién ban 17, SPSS Inc., Chicago,
IL). Su ¢6 y nghia dugc khéng dinh véi P < 0,10, nghia 1a gié tri trung binh cua céc
phuong an xir Iy dugc cho 1a tach biét bing cach st dung tric nghiém da doan Ducan.

Két qua

Trong khau phan 4n dua trén co s& lda mi duge thit nghiém, phuong an xu ly
két hop véi xylanaza Y5, hdn hop enzym phén giai chét xo Accelerase Trio va DFM
dua trén co sé ba Bacillus co su bién mét cia DM, ADF va NDF 16n nhét so voi CW

khéng c6 bat ky su bd sung enzym va DFM ndo (bang 34).
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Béang 34: Su bién mét tinh theo phdn trim cua vt chét kho, xo khong tan
trong chét rira trung tinh va axit trong qu4 trinh 1én men trong rudt sau cta lgn trong

48 gi0 in vitro

Trt# Phuong an xtr Iy A DM (%) AQ?F A NDF (%)
0
1 | Liami déi ching (CW) 3,950 2,31° 4,27°
2 CW+Y5 3,97° 3,26 5,87
3 CW + Y5 + Accel. 4,19 ® 3,46 5,77 ®
CW + Y5+ Accel. +
4 Bacillus 4,572 3,662 7,372
SEM 0,17 0,31 0,88

&b cac tri sb vGi cce chi sb trén khac nhau trong cOt c6 khac biét c6 y nghia vé1 P <
0,10; SEM, sai sb chuin cua gia tri trung binh; chi tiét vé cac phuong &n xtr ly, xem
bang 7.2.

T4t ca céc tai liéu cong bd duoc dé cap dén trong ban md ta nay dugce dua vao
ban mo ta nay bang cach vién din. Céc thay ddi va cai bién khac clia cac phuong phép
va hé théng dugc md ta trong sang ché s& 1a d& hiéu ddi v6i chuyén gia trong linh vuc

k¥ thuat nay ma khong tich khoi pham vi cla theo sang ché. Mic di sang ché dugc
mo ta vé cac phuong 4n duoc uu tién cu thé, nhung ciing cin phai hiéu ring sang ché
dugc yéu cau bao hd khong bi giéi han qua mirc béi cdc phuong an cu thé nay. Thay
vao do, cac cai bién khac cua cac phuong 4n thuc hién sang ché da duge mo ta ma 1a
hién nhién d6i voi chuyén gia trong linh vire hoa sinh va cong nghé sinh hoc hodc céac

linh vyc lién quan déu dugc du dinh 1a thudc pham vi cua céc yéu cau bao ho di kém.
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YEU CAU BAO HQ
1. Ché pham phu gia ding trong thtrc an chua it nhét hai chung vi sinh vét dugc nudi
truc tiép (DFM), xylanaza va B-glucanaza,

'trong do cac chung DFM dugc chon tir nhém chi bao gdm AGTP BS3BP5
(NRRL B-50510), AGTP BS1013 (NRRL B-50509) va AGTP BS918 (NRRL B-
50508),

trong do it nhat mot trong cc chiing DFM 1a chung san xuét enzyme,

trong do it nhét mot trong cac ching DFM 1a chiing 1én men duong C5; va

trong d6 mdi xylanaza va B-glucanaza 1a enzyme ngoai sinh d6i voi cac ching

DFM.

2. Ché pham phu gia ding trong thic n theo diém 1, trong d6

a. it nhit mét trong cic ching DFM la ching san xult axit béo chudi ngan;

va/hoac
b. it nhit mot trong cac ching DFM 1a chung thiic day hé vi sinh vt ndi sinh phan
giai chét xo; va/hoic

c. DFM la c4c vi khuén c6 thé séng; va/hoic

d. vi sinh vat dugc nudi truc tiép & dang ndi bao tu.
3. Ché pham phu gia ding trong thirc &n theo diém 1 hodc 2, trong d6 ché phdm bao
gbém enzym phén giai chat xo khéc nita.
4. Ché pham phu gia ding trong thirc &n theo diém 3, trong d6 enzym phan giai chit
xo khéc nita dugc chon tir nhém bao gdm xenlobiohydrolaza (E.C. 3.2.1.176 va E.C.
3.2.1.91), B-glucosidaza (E.C. 3.2.1.21), pB-xylosidaza (E.C.- 3.2.1.37), feruloyl
esteraza (E.C. 3.1.1.73), o-arabinofuranosidaza (E.C. 3.2.1.55), pectinaza (vi du
endopolygalacturonaza (E.C. 3.2.1.15), exopolygalacturonaza (E.C. 3.2.1.67) hodc
pectat lyaza (E.C. 4.2.2.2), hodc t6 hop cia chung, tot hon 14 enzym phan giai chat xo
khac nita duge chon tir nhém bao gdm xenlobiohydrolaza (E.C. 3.2.1.176 va E.C.
3.2.1.91), B-glucosidaza (E.C. 3.2.1.21) hodc cac t6 hop ciia ching.
5. Ché pham phu gia diing cho thirc dn chin nudi theo diém bt ky trong céc diém tir 1
dén 4 duoc bao ché dudi dang hon hop tron san con bao gé)m it nhat mot vitamin va /
hodc it nhit mot khoang chét.
6. Phuong phép cai thién nang sudt cua ddi tuong hoic cai thién kha nang tiéu héa cia

nguyén liéu thd trong thic an (vi du kha néng ti€u hoa chét dinh dudng, chang han
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nhu kha ning tiéu hda axit amin), hodc cai thién sy tich trit nito, hodc cai thién ty 1€
chuyén héa thirc an (feed conversion ration - FCR), hodc cai thién su ting trong & dbi
tuong, hodc cai thién hiéu sudt thue dn ¢ ddi trong, hodc dich chuyén qua trinh 1én
men trong 6ng tiéu héa ctia dbi twong sang qua trinh san xuét axit butyric va/hodg axit
propionic, phuong phap nay bao gém viéc cho d6i trong ché pham phu gia ding trong
thirc an theo diém bat ky trong cac diém tir 1 dén 5.

7. Bo kit chtra ché phdm phu gia ding trong thiic n theo diém bét ky trong sd cac

diém tir 1 dén 5.
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Fig. 1
Lactobacillus
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<210> 1
<211> 328
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Trinh tu xylanaza

<400> 1

Met Lys Leu Ser Ser Phe Leu Tyr Thr Ala Ser Leu Val Ala Ala Ile
1 5 10 15

Pro Thr Ala Ile Glu Pro Arg Gln Ala Ala Asp Ser Ile Asn Lys Leu
20 25 30

Ile Lys Asn Lys Gly Lys Leu Tyr Tyr Gly Thr Ile Thr Asp Pro Asn
35 40 45

Leu Leu Gly Val Ala Lys Asp Thr Ala Ile Ile Lys Ala Asp Phe Gly
50 55 60

Ala Val Thr Pro Glu Asn Ser Gly Lys Trp Asp Ala Thr Glu Pro Ser
65 70 75 80

Gln Gly Lys Phe Asn Phe Gly Ser Phe Asp Gln Val Val Asn Phe Ala
85 90 95

Gln Gln Asn Gly Leu Lys Val Arg Gly His Thr Leu Val Trp His Ser
100 105 110

Gln Leu Pro Gln Trp Val Lys Asn Ile Asn Asp Lys Ala Thr Leu Thr
115 120 125

Lys Val Ile Glu Asn His Val Thr Gln Val Val Gly Arg Tyr Lys Gly
130 135 140
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Lys

145

Thr

Tyr

Lys

Val

Val

225

Ala

Lys

Asp

Gly

His

305

Thr

Ile

Leu

Val

Leu

Thr

210

Pro

Gly

Glu

Tyr

Ile

290

Asp

Ala

<210>
<211>
<212>
<213>

<220>
<223>

Tyr

Arg

Gly

Tyr

195

Lys

Val

Gln

Val

Ala

275

Thr

Ser

Val

2
313
PRT

Ala

Lys

Ile

180

Ile

Gly

Asp

Ile

Ala

260

Thr

Val

Leu

Val

Trinh tu

Trinh tu

Trp

Asp

165

Ala

Asn

Met

Gly

Gln

245

Ile

Val

Trp

Leu

Asn
325

nhé&n tao

xylanaza

Asp

150

Ser

Phe

Asp

Val

Ile

230

Gly

Thr

Thr

Gly

Phe

310

Ala

vVal

His

Arg

Tyr

Pro

215

Gly

Ala

Glu

Lys

Val

295

Asp

Leu

Val

Phe

Ala

Ser

200

Ser

Ser

Leu

Leu

Ala

280

Ser

Ala

Arg
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Asn

Asn

Ala

185

Leu

Val

Gln

Thr

Asp

265

Cys

Asp

Asn

Glu

Asn

170

Arg

Asp

Lys

Thr

Ala

250

Ile

Leu

Lys

Tyr
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Ile

155

Val

Lys

Ser

Lys

His

235

Leu

Arg

Asn

Asn

Asn
315

Phe

Phe

Ala

Gly

Trp

220

Leu

Ala

Thr

Val

Ser

300

Pro

Glu

Gly

Asp

Ser

205

Leu

Asp

Asn

Ala

Pro

285

Trp

Lys

Trp

Asn

Pro

190

Ala

Ser

Pro

Ser

Pro

270

Lys

Arg

Pro

Asp

Asp

175

Asn

Ser

Gln

Gly

Gly

255

Ala

Cys

Lys

Ala

Gly

160

Asp

Ala

Lys

Gly

Ala

240

Val

Asn

Ile

Glu

Tyr
320



<400>

Ile

1

Leu

Asn

Gly

Ser

65

Ala

Ser

Thr

Gly

Gly

145

Asp

Ala

Lys

Gly

Pro

Ile

Leu

Ala

50

Gln

Gln

Gln

Lys

Lys

130

Thr

Tyr

Lys

Val

Val
210

Thr

Lys

Leu

35

Val

Gly

Gln

Leu

Val

115

Ile

Leu

Val

Leu

Thr

195

Pro

Ala

Asn

20

Gly

Thr

Lys

Asn

Pro

100

Ile

Tyr

Arg

Gly

Tyr

180

Lys

Val

Ile

Lys

Val

Pro

Phe

Gly

Gln

Glu

Ala

Lys

Ile

165

Ile

Gly

Asp

Glu

Gly

Ala

Glu

Asn

70

Leu

Trp

Asn

Trp

Asp

150

Ala

Asn

Met

Gly

Pro

Lys

Lys

Asn

55

Phe

Lys

Val

His

Asp

135

Ser

Phe

Asp

Val

Ile
215

Arg

Leu

Asp

40

Ser

Gly

Val

Lys

Val

120

Val

His

Arg

Tyr

Pro

200

Gly
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Gln

Tyr

25

Thr

Gly

Ser

Arg

Asn

105

Thr

Val

Phe

Ala

Ser

185

Ser

Ser

Ala

10

Tyr

Ala

Lys

Phe

Gly

90

Ile

Gln

Asn

Asn

Ala

170

Leu

Val

Gln
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Ala

Gly

Ile

Trp

Asp

75

His

Asn

Val

Glu

Asn

155

Arg

Asp

Lys

Thr

Asp

Thr

Ile

Asp

Gln

Thr

Asp

Val

Ile

140

Val

Lys

Ser

Lys

His
220

Ser

Ile

Lys

45

Ala

Val

Leu

Lys

Gly

125

Phe

Phe

Ala

Gly

Trp

205

Leu

Ile

Thr

30

Ala

Thr

Val

Val

Ala

110

Arg

Glu

Gly

Asp

Ser

190

Leu

AsSp

Asn

15

Asp

Asp

Glu

Asn

Trp

95

Thr

Tyr

Trp

Asn

Pro

175

Ala

Ser

Pro

Lys

Pro

Phe

Pro

Phe

80

His

Leu

Lys

Asp

Asp

160

Asn

Ser

Gln

Gly
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Ala Ala Gly Gln Ile Gln Gly Ala Leu Thr Ala Leu Ala Asn Ser Gly
225 230 235 240

Val Lys Glu Val Ala Ile Thr Glu Leu Asp Ile Arg Thr Ala Pro Ala
245 250 255

Asn Asp Tyr Ala Thr Val Thr Lys Ala Cys Leu Asn Val Pro Lys Cys
260 265 270

Ile Gly Ile Thr Val Trp Gly Val Ser Asp Lys Asn Ser Trp Arg Lys
275 280 285

Glu His Asp Ser Leu Leu Phe Asp Ala Asn Tyr Asn Pro Lys Pro Ala
290 295 300

Tyr Thr Ala Val Val Asn Ala Leu Arg

305 310
<210> 3

<211> 305

<212> PRT

- <213> N&m dang sgi
<400> 3
Gln Ala Ala Asp Ser Ile Asn Lys Leu Ile Lys Asn Lys Gly Lys Leu

1 5 10 15

Tyr Tyr Gly Thr Ile Thr Asp Pro Asn Leu Leu Gly Val Ala Lys Asp
20 25 30

Thr Ala Ile Ile Lys Ala Asp Phe Gly Ala Val Thr Pro Glu Asn Ser
35 40 45

Gly Lys Trp Asp Ala Thr Glu Pro Ser Gln Gly Lys Phe Asn Phe Gly
50 55 60

Ser Phe Asp Gln Val Val Asn Phe Ala Gln Gln Asn Gly Leu Lys Val
65 70 75 80

Arg Gly His Thr Leu Val Trp His Ser Gln Leu Pro Gln Trp Val Lys
85 90 95

Asn Ile Asn Asp Lys Ala Thr Leu Thr Lys Val Ile Glu Asn His Val
100 105 110
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Thr Gln

Val Asn
130

Phe Asn
145

Ala Ala

Ser Leu

Ser Val

Ser Gln
210

Leu Thr
225

Leu Asp

Ala Cys

Ser Asp

Ala Asn
290

Arg
305

<210>
<211>
<212>
<213>
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Val Val Gly Arg Tyr Lys Gly Lys
115 120

Glu Ile Phe Glu Trp Asp Gly Thr
135

Asn Val Phe Gly Asn Asp Asp Tyr
150

Arg Lys Ala Asp Pro Asn Ala Lys
165 170

Asp Ser Gly Ser Ala Ser Lys Val
180 185

Lys Lys Trp Leu Ser Gln Gly Val
195 200

Thr His Leu Asp Pro Gly Ala Ala
215

Ala Leu Ala Asn Ser Gly Val Lys
230

Ile Arg Thr Ala Pro Ala Asn Asp
245 250

Leu Asn Val Pro Lys Cys Ile Gly
260 265

Lys Asn Ser Trp Arg Lys Glu His
275 280

Tyr Asn Pro Lys Pro Ala Tyr Thr
295

4

328

PRT

Trinh tu nhan tao
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Ile

Leu

Val

155

Leu

Thr

Pro

Gly

Glu

235

Tyr

Ile

Asp

Ala

Tyr

Arg

140

Gly

Tyr

Lys

Val

Gln

220

Val

Ala

Thr

Ser

Val
300

Ala

125

Lys

Ile

Ile

Gly

Asp

205

Ile

Ala

Thr

Val

Leu

285

Val

Trp

AsSp

Ala

Asn

Met

190

Gly

Gln

Ile

Val

Trp

270

Leu

Asn

Asp

Ser

Phe

Asp

175

Val

Ile

Gly

Thr

Thr

255

Gly

Phe

Ala

Val

His

Arg

160

Tyr

Pro

Gly

Ala

Glu

240

Lys

Val

Asp

Leu



<220>
<223>

<400>

Met Lys Leu

1

Pro

Ile

Leu

Ala

65
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Val

Glu

Asn

155

Arg

Asp

Lys

Thr

Ala

235

Ile

Leu

Lys

Tyr

Thr

Asp

Val

Ile

140

Val

Lys

Ser

Lys

His

220

Leu

Arg

Asn

Asn

Asn
300

Leu

Lys

Gly

125

Phe

Phe

Ala

Gly

Trp

205

Leu

Ala

Thr

Val

Ser

285

Pro

Val

Ala

110

Arg

Asp

Gly

Asp

Ser

190

Leu

Asp

Asn

Ala

Pro

270

Trp

Lys

- 80

Trp

Thr

Tyr

Trp

Asn

Pro

175

Ala

Ser

Pro

Ser

Pro

255

Lys

Arg

Ala

His

Leu

Lys

Asp

Asp

160

Asn

Ser

Gln

Gly

Gly

240

Ala

Cys

Lys

Ala



Tyr Thr Ala Val

305

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Gln

Tyr

Thr

Gly

Ser

65

Arg

Asn

Thr

Val

Phe

145

Ala

Ala

Tyr

Ala

Lys

50

Phe

Gly

Ile

Asn

Asn

130

Asn

Ala

6
305
PRT

Trinh tu

Trinh tu

6

Ser

Gly

Ile

35

Trp

Asp

His

Asn

Val

115

Glu

Asn

Arg

Asp

Thr

20

Ile

Asp

Gln

Thr

Asp

100

Val

Ile

Val

Lys

32812

Val Asn Ala Leu Arg

nhén tao

310

xylanaza

Ser

Ile

Lys

Ala

Val

Leu

85

Lys

Gly

Phe

Phe

Ala
165

Ile

Thr

Ala

Thr

Val

70

Val

Ala

Arg

Asp

Gly

150

Asp

Asn

Asp

Asp

Glu

55

Asn

Trp

Thr

Tyr

Trp

135

Asn

Pro

Lys

Pro

Phe

40

Pro

Phe

His

Leu

Lys

120

Asp

Asp

Asn

Leu Ile
10

Asn Leu

25

Gly Ala

Ser Gln

Ala Gln

Ser Gln

90

Thr Lys

105

Gly Lys

Gly Thr

Asp Tyr

Ala Lys
170

-154-

Lys

Leu

Val

Gly

Gln

75

Leu
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Ser Leu Asp Ser Gly Ser Ala Ser Lys Val Thr Lys Gly Met Val Pro
180 185 190

Ser Val Lys Lys Trp Leu Ser Gln Gly Val Pro Val Asp Gly Ile Gly
195 200 205

Ser Gln Thr His Leu Asp Pro Gly Ala Ala Gly Gln Ile Gln Gly Ala
210 215 220

Leu Thr Ala Leu Ala Asn Ser Gly Val Lys Glu Val Ala Ile Thr Glu
225 230 235 240

Leu Asp Ile Arg Thr Ala Pro Ala Asn Asp Tyr Ala Thr Val Thr Lys
245 250 255

Ala Cys Leu Asn Val Pro Lys Cys Ile Gly Ile Thr Val Trp Gly Val
260 265 270

Ser Asp Lys Asn Ser Trp Arg Lys Glu His Asp Ser Leu Leu Phe Asp
275 280 285

Ala Asn Tyr Asn Pro Lys Ala Ala Tyr Thr Ala Val Val Asn Ala Leu

290 295 300
Arg
305
<210> 7
<211> 229
<212> PRT

<213> Trinh tyu nhé&n tao

<220>
<223> Trinh tu xylanaza

<400> 7
Met Val Ser Phe Lys Tyr Leu Phe Leu Ala Ala Ser Ala Leu Gly Ala

1 5 10 15

Leu Ala Ala Pro Val Glu Val Glu Glu Ser Ser Trp Phe Asn Glu Thr
20 25 30

Ala Leu His Glu Phe Ala Glu Arg Ala Gly Thr Pro Ser Ser Thr Gly
35 40 45
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Tyr Tyr Tyr Ser Phe Trp

Asn Gly Asn Gly Gly Ser
70

Phe Val Gly Gly Lys Gly
85 90

Tyr Ser Gly Ser Phe Asn
105

Gly Trp Thr Thr Asn Pro
120

Gly Thr Tyr Asn Pro Gly
135

Ser Asp Gly Ala Asn Tyr
150

Pro Ser Ile Glu Gly Asp
165 170

Gln Ser Lys Arg Thr Gly
185

Ala Trp Ala Gln Leu Gly
200

Val Ala Thr Glu Gly Tyr
215
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nhén tao

xylanaza
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Ala Pro Val Glu Val Glu Glu Ser Ser Trp Phe Asn Glu Thr Ala Leu

His Glu Phe Ala Glu Arg Ala Gly Thr Pro Ser Ser Thr Gly Trp Asn
20 25 30

Asn Gly Tyr Tyr Tyr Ser Phe Trp Thr Asp Asn Gly Gly Thr Val Asn
35 40 45

Tyr Gln Asn Gly Asn Gly Gly Ser Tyr Ser Val Gln Trp Lys Asp Thr
50 55 60

Gly Asn Phe Val Gly Gly Lys Gly Trp Asn Pro Gly Ser Ala Arg Thr
65 70 75 80

Ile Asn Tyr Ser Gly Ser Phe Asn Pro Ser Gly Asn Ala Tyr Leu Thr

Val Tyr Gly Trp Thr Thr Asn Pro Leu Val Glu Tyr Tyr Ile Val Glu
100 105 110

Asn Tyr Gly Thr Tyr Asn Pro Gly Asn Gly Gly Thr Tyr Arg Gly Ser
115 120 125

Val Tyr Ser Asp Gly Ala Asn Tyr Asn Ile Tyr Thr Ala Thr Arg Tyr
130 135 140

Asn Ala Pro Ser Ile Glu Gly Asp Lys Thr Phe Thr Gln Tyr Trp Ser
145 150 155 160

Val Arg Gln Ser Lys Arg Thr Gly Gly Thr Val Thr Thr Ala Asn His
165 170 175

Phe Asn Ala Trp Ala Gln Leu Gly Met Ser Leu Gly Thr His Asn Tyr
180 185 190

Gln Ile Val Ala Thr Glu Gly Tyr Gln Ser Ser Gly Ser Ser Ser Ile
195 200 205

Thr Vval Tyr
210
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-157-



32812

<211> 189
<212> PRT
<213> Trinh tuyu nhédn tao

<220>
<223> Trinh tu xylanaza

<400> 9

Ala Gly Thr Pro Ser Ser Thr Gly Trp Asn Asn Gly Tyr Tyr Tyr Ser

Phe Trp Thr Asp Asn Gly Gly Thr Val Asn Tyr Gln Asn Gly Asn Gly
20 25 30

Gly Ser Tyr Ser Val Gln Trp Lys Asp Thr Gly Asn Phe Val Gly Gly
35 40 45

Lys Gly Trp Asn Pro Gly Ser Ala Arg Thr Ile Asn Tyr Ser Gly Ser
50 55 60

- Phe Asn Pro Ser Gly Asn Ala Tyr Leu Thr Val Tyr Gly Trp Thr Thr
65 70 75 80

Asn Pro Leu Val Glu Tyr Tyr Ile Val Glu Asn Tyr Gly Thr Tyr Asn
85 90 95

Pro Gly Asn Gly Gly Thr Tyr Arg Gly Ser Val Tyr Ser Asp Gly Ala
100 105 110

Asn Tyr Asn Ile Tyr Thr Ala Thr Arg Tyr Asn Ala Pro Ser Ile Glu
115 120 125

Gly Asp Lys Thr Phe Thr Gln Tyr Trp Ser Val Arg Gln Ser Lys Arg
130 135 140

Thr Gly Gly Thr Val Thr Thr Ala Asn His Phe Asn Ala Trp Ala Gln
145 150 155 160

Leu Gly Met Ser Leu Gly Thr His Asn Tyr Gln Ile Val Ala Thr Glu
165 170 175

Gly Tyr Gln Ser Ser Gly Ser Ser Ser Ile Thr Val Tyr
180 185
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Met Val Ser Phe Thr Ser Leu Leu Ala Ala Val Ser Ala Val Thr Gly
1 5 10 15

Val Met Ala Leu Pro Ser Ala Gln Pro Val Asp Gly Met Ser Val Val
20 25 30

Glu Arg Asp Pro Pro Thr Asn Val Leu Asp Lys Arg Thr Gln Pro Thr
35 40 45

Thr Gly Thr Ser Gly Gly Tyr Tyr Phe Ser Phe Trp Thr Asp Thr Pro
50 55 60

Asn Ser Val Thr Tyr Thr Asn Gly Asn Gly Gly Gln Phe Ser Met Gln
65 70 75 80

Trp Ser Gly Asn Gly Asn His Val Gly Gly Lys Gly Trp Met Pro Gly
85 90 95

Thr Ser Arg Thr Ile Lys Tyr Ser Gly Ser Tyr Asn Pro Asn Gly Asn
100 105 110

Ser Tyr Leu Ala Val Tyr Gly Trp Thr Arg Asn Pro Leu Ile Glu Tyr
115 120 125

Tyr Ile Val Glu Asn Phe Gly Thr Tyr Asn Pro Ser Ser Gly Gly Gln
130 135 140

Lys Lys Gly Glu Val Asn Val Asp Gly Ser Val Tyr Asp Ile Tyr Val
145 150 155 160

Ser Thr Arg Val Asn Ala Pro Ser Ile Asp Gly Asn Lys Thr Phe Gln
165 170 175

Gln Tyr Trp Ser Val Arg Arg Asn Lys Arg Ser Ser Gly Ser Val Asn
180 185 190

Thr Gly Ala His Phe Gln Ala Trp Lys Asn Val Gly Leu Asn Leu Gly
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115 120 125

Lys Thr Phe Gln Gln Tyr Trp Ser Val Arg Arg Asn Lys Arg Ser Ser
130 135 140

Gly Ser Val Asn Thr Gly Ala His Phe Gln Ala Trp Lys Asn Val Gly
145 150 155 160

Leu Asn Leu Gly Thr His Asp Tyr Gln Ile Leu Ala Val Glu Gly Tyr
165 170 175

Tyr Ser Ser Gly Ser Ala Ser Met Thr Val Ser Gln
180 185
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