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Linh vwe ki thuit dwoc dé cap

Sang ché & cap dén ching Bacillus san xuét enzym c6 loi cho dong vat va
phuong phép st dung ching ndy. Theo mot phuong 4n, sing ché @& cap dén
phuong phap cai thién hiéu suit ting trudng cia dong vat. Theo mdt phuong an
khac, sang ché d& cap dén vi sinh vat an truc tiép, va thirc 3n cho dong vat c6 bd
sung vi sinh vét #n truc tiép nay. Theo mét phuong 4n khéc, sang ché @& cap dén
phuong phap cai thién noi git phan lon. Theo mot phuong 4n khéc nita, sang ché

dé cap dén cac phuong phéap 1am thuyén giam dép g viém.

Tinh trang ky thuit ciia sang ché

Nganh cong nghiép chin nudi lon toan cdu da sir dung ngdy cang gia ting
cac thirc #n tir cac san phdm phu (céc ba rugu kho ciing voi cac chit tan (DDGS),
bd lGa mi, v.v.) ban dau tir 0-10% cho t&i hién thoi 13 30-60%. Cac tiét kiém chi
phi thirc dn nay 1a mot co hoi 16n cho nganh cdng nghiép trong viée tiét kiém chi
phi dau vao cho thire an, cho di c¢6 din dén mot sb kho khin. Quy trinh 1én men
dé chiét xuét etanol tir ngd phan huy phan 16n cac tinh bot, dé lai san phdm phu
thirc an DDGS thu duge chtra khoang 40% chit xo. Ham lugng chit xo cao nhu
vay trong ngd dan dén lam giam kha nang tiéu hoa chit kho va don vi tiéu hoa cac
axit amin chi yéu trong DDGS 14 thap hon khoang 10% so v6i ngd (Stein and
Shurson, 2009).

Do d6, viéc bd sung DDGS trong cac thirc an chin nudi c6 thé c6 tac dong
bét loi t61 hiéu suét tdng trudng cua dong vat va cac déc tinh than thit. Ngoai ra,
cac tac dong bét loi cho su tdng truéng dong vt va chét lugng thit, cac thay dbi
vé kha ning tiéu hoa chét dinh dudng do viéc bd sung DDGS ¢6 ham luong chét
X0 cao anh huéng dén viéc xtr 1y, luu tri¥, va phan hity phan lon. Nganh cong
nghiép chin nudi lon thuong mai da chi ra rang kha nang luu giit phan 13 kém &

cac be chira phén lon ki€u ho sau, va phan lon dn qua nhi€u DDGS s€ ¢6 su tich tu



24839

chit ran nhiéu hon, ciing nhu c6 su phét thai cac khi amoniac, metan, va hydro
sulfua.

Vi ¢6 céc van dé véi quan diém néu trén, diéu c6 thé dugc mong mudn néu
tao ra céc ching Bacillus san xuat cac enzym c6 lgi cho céc dong vat va cac

phuong phép str dung céc ching nay.

Ban chit k§ thuit ciia sing ché

Sang ché dé cap dén cac ching Bacillus san xuit enzym. Theo mot phuong
&n, cac ching nay gém Bacillus subtilis. Theo mot phuong 4n khéc, ching nay 1a
Bacillus pumilus.

Theo it nhat mot s phuong an, cac ching B. subtilis gdm Bacillus subtilis
AGTP BS3BP5, Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521,
Bacillus subtilis AGTP BS918, Bacillus subtilis AGTP BS1013, va Bacillus
subtilis AGTP BS1069, va Bacillus subtilis AGTP 944, va cac ching c6 toan bo
dic tinh cla n6, din xuét hodc thé bién dj bit ky cta ching, va hén hop cia
ching. Theo mot sé phuong 4n, céac ching B. pumilus gdm Bacillus pumilus
AGTP BS 1068 va Bacillus pumilus KX11-1, va cac ching ¢6 toan bd dic tinh
ctia n6, dan xuét hodc thé bién di bét ky ctia chung, va hdn hop cia ching.

Theo mdt phuong 4n, sang ché dé cap dén phuong phap bao gdm viéc cung
cdp luong hitu hiéu cta (c4c) ching san xuét enzym, mot hoic nhidu ching nay &
dang hén hop, mot hodc nhiéu dich nbi trén bé mat tir giéng nudi céy ching nay,
thirc an chita mot hodc nhiu ching hodc hén hop cua ching cho dong vét, trong
do viéc cung cép nay cai thién it nhit mot trong sb cac diu hiéu thé trong, tang
trong trung binh ngay, lugng an trung binh ngay, hiéu qua thirc dn, cac dic tinh
than thit, kha ning tiéu héa chit dinh dudng va céc vin dé vé phén thai.

Theo mt phuong an khéc, céc ching san xuit enzym c6 thé duge cung cip
cho dong vat dé cai thién it nhat 1a mot trong sd cac hau qua gy ra tir cac thanh
phan phirc tap ctia khiu phin in, cac van dé vé phén thai, hiéu qua san xuét, cdc
ddc tinh than thit, va nang suit khi cho #n DDGS & mtic do cao.

Theo mét phuong 4n, mot hozc nhiéu ching san xuét enzym dugc cung

cép dudi dang vi sinh v4t an truc tiép (DFM). Vi sinh vét n truc tiép bao gbm
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mdt hodc nhiéu ching Bacillus. Céc chling sin xuét enzym nay 14 c¢6 hiéu quéa cho
viéc lam bién chét c4c thirc an khé tiéu héa nhu DDGS. Pidu nay cho phép 1am
ting d6 kha dung dinh dudng, din dén viéc cai thién dap ung ting truéng dong
vét. Ngoai ra, (c4c) chiing san xuit enzym nay lam gidm bdt mui phin, nho d6 cai
thién chét lugng khong khi méi trudong hoat dong. Theo it nhat mot sb phuong an,
su giam boét mui 14 do viéc lam giam su tao ra cac khi axit béo dé& bay hoi,
amoniac, va/hodc metan va hydro sulfua.

Theo céc phuong 4an khéc, sang ché dé cap dén phuong phap bao gbém viéc
cung cép lugng hitu hiéu cua (cic) ching san Xuét enzym, mdt hodc nhiéu sy két
hop ciia céc chiing nay, mot hodc nhiéu dich ndi trén bé mit tir gidng nudi cdy céc
ching nay, thirc in bao gdm mdt hodc nhidu chung hodc hdn hgp ciia chung cho
lon v6i lugng hitu hiéu dé cai thién cho bé chia phan. Theo cac phuong 4n nhét
dinh, bé chta phan lon niy 1a him phén. Theo it nhit mot sé phuong an, viéc
cung cép nay cai thién it nhat mot trong sb cac ddu hi¢u: it tao bot, it tich tu cac
chét rin, va cdc ham lugng nito, luu huynh, phospho, nito gin véi chét xo, téng
protein, chit béo, va chét xo it hon khi so v6i him phén déi chung.

Theo cac phuong 4n nhét dinh, (c4c) chiing san xuét enzym duoc cép thing
vao bé chira phan, nhu him phén. Céc cai thién thu dugc tr viée tiép xuc (cac)
chiing san xuit enzym truc tiép voi bé chua phén bao gbm it nhit mot trong s cac
diu hiéu it tao bot, it tich tu cic chét ran, va cic ham lugng nito, luu huynh,
phospho, nito gin voi chét xo, téng protein, chat béo, va chét xo it hon so vdi cac
ham phan dbi chimg.

Theo mdt phuong 4n khac, sang ché dé cap dén phuong phap 1am thay d6i
thanh phan axit béo d& bay hoi trong hdm phan bao gdm budc cung cip luong hiru
hiéu cta (cac) chung san xuit enzym, mot hodc nhidu su két hop cua céc ching
nay, mot hozc nhiéu dich ndi trén bé mit tur gidng nuéi ciy cac chung nay, thirc an
bao gdm mot hoic nhidu chung hodc hdn hop cia chiing cho cac dong vat ma
phén cia ching dugc chira trong him phan. Theo mot phuong 4n khéc, cac chung
san xuét enzym c6 thé dugc cho tiép xtc truc tiép voi hAm phan.

Theo mdt phuong 4n khac nita, sang ché d& cap dén phuong phép thay dbi

su phét thai khi tich tu trong chudng nubi dong vat bao gdm viéc cung cip (cac)
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chiing san xuit enzym, mot hodc nhidu sy két hop cda cac chung nay, mét hoic
nhiéu dich ndi trén bé mit tir gidng nudi ciy cac chiing nay, thirc 4n bao gdbm mot
hozc nhiéu ching hodc hén hop cua chung cho cac dong vat véi luong hitu hiéu
dé 1am giam su phat thai khi.

Sang ché ciing mo ta phuong phép 1am thuyén giam dap Gmg viém bao gém
viéc cung cap (cac) ching san xuét enzym, mdt hodc nhiéu sy két hop cia céc
ching nay, mot hodc nhiéu dich ndi trén bé mat tir giéng nuoi céy cac chung nay,
thirc an bao gdm maot hodc nhiéu chiing hodc hon hgp ctia chiing cho cac dong vat

v6i lugng hitu higu dé 1am thuyén giam dép tng viém.

M5 ta viin tit cac hinh vé

Céac phuong 4n dién hinh theo sang ché dugc minh hoa trong cac hinh vé
kém theo.

Fig.1 1 anh chup ctia gel thé hién profin RAPD PCR cta Bacillus subtilis
AGTP BS3BPs.

Fig.2 1a trinh twr rADN 16S khong hoan toan cta Bacillus subtilis AGTP
BS3BPS5.

Fig.3 la anh chup cta gel thé hién profin RAPD PCR ctia Bacillus subtilis
AGTP BS442.
| Fig.4 1a trinh ty rADN 16S khong hoan toan cua Bacillus subtilis AGTP
BS442.

Fig.5 1a anh chup ctia gel thé hién profin RAPD PCR cta Bacillus subtilis
AGTP BS521.

Fig.6 1a trinh tr rADN 16S khong hoan toan ctua Bacillus subtilis AGTP
BS521.

Fig.7 1a anh chup ctia gel thé hién profin RAPD PCR ciia Bacillus subtilis
AGTP BS918.

Fig.8 1a trinh ty rADN 16S khong hoan toan cia Bacillus subtilis AGTP
BS918.

Fig.9 1a anh chup clia gel thé hién profin RAPD PCR cua Bacillus subtilis
AGTP BS1013.
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Fig.10 1a trinh tu rADN 16S khong hoan toan cua Bacillus subtilis AGTP
BS1013.

Fig.11 1a 4anh chup ctia gel thé hién profin RAPD PCR cia Bacillus
pumilus AGTP BS 1068.

Fig.12 la trinh ty rADN 168 khong hoan toan cta Bacillus pumilus AGTP
BS 1068.

Fig.13 12 4nh chup ctia gel thé hién profin RAPD PCR cta Bacillus subtilis
AGTP BS1069.

Fig.14 1a trinh tu rADN 16S khong hoan toan cta Bacillus subtilis AGTP
BS1069.

Fig.15 1a 4nh chup ctia gel thé hién profin RAPD PCR cta Bacillus subtilis
AGTP 944.

Fig.16 la anh chup ciia gel thé hién profin RAPD PCR cta Bacillus subtilis
AGTP 944.

Fig.17 12 anh chup ciia gel thé hién profin RAPD PCR cta Bacillus subtilis
AGTP 944.

Fig.18 1a trinh ty rADN 16S khong hoan toan ctia Bacillus subtilis AGTP
944.

Fig.19 1a anh chup ctia gel thé hién profin RAPD PCR cua Bacillus
pumilus KX11-1.

Fig.20 1a anh chup cia gel thé hién profin RAPD PCR cua Bacillus
pumilus KX11-1.

Fig.21 1a trinh tu rADN 16S khong hoan toan cta Bacillus pumilus KX11-

Fig.22 13 so db dai dién cua thiét ké dia nuoi ciy té bao dé sang loc céac
ching Bacillus dbi véi cac tac dung khang viém. LPS duoc sit dung gay ra dap
ng viém mic du téc nhan bat ky gdy dép tng viém déu c6 thé duge st dung.

Fig.23 13 biéu dd dang cOt mo ta céac tac dung khang viém cua chung
Bacillus khi dugc thé hién trong dong té bao dai thuc bao dai dién (HD11 & ga).
Téc nhan dugc sir dung dé gy ra dap tmg viém 1a LPS. Céc tac dong t6i su biéu

hién gen IL-1p dugc thé hién béi cac thanh mau tréng (P <0,01). Céac tac dong toi
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su biéu hién gen IL-8 thé hién béi cdc thanh mau den (P <0,01). Céc ky tu khac
nhau (a, b, c) biéu thi cho cac gia tri khac nhau vé& mit théng ké (P < 0,01).

Fig.24 12 so dd dai dién ciia mot thiét ké dia cho viéc sang loc nubi cdy té
bao dbi véi mot vi sinh vat an truc tiép duoc nghién ctru. LPS duge st dung lam
tac nhan dé giy ra dap tmg viém.

Fig.25 13 bidu db dang c6t md ta céc tic dung khang viém cda ching
Bacillus trong dong t& bao dong vat c6 vi (dong t& bao biu mé rudt cia chudt
(IEC-6)). LPS dugc sir dung dé gay ra dap ung viém. Su biéu hién gen ciia yéu tb
gdy hoai tir khdi u-a (TNF-at) dugc xé4c dinh. Céc ky tu khic nhau (a hoic b) biéu
thi cho cac gia tri khac nhau vé mit théng ké (P < 0,10).

Fig.26 1a d6 thi thé hién cic dic tinh bot trong hdm cho 3 mau ldy trong
khoang thoi gian thir nghiém 170 ngay.

Fig.27 13 so ¢ mo ta phép do BioLuminescence trong mdi chudng trong

vung dugc danh dau “x.”

M0 ta chi tiét sang ché

Tru6e khi mo ta chi tiét cic phuong 4n cua sang ché, diéu s& phai hiéu 1a
sang ché khong chi gi6i han & cic chi tiét cia cic phuong 4n va cac thanh phén
duoc néu trong Phan mé ta dudi day hoic duge minh hoa trong cac hinh v&. Sang
ché c6 thé bao g@)m cac phuong 4n khéac hodc dugc thuc hién hodc dugc tién hanh
theo nhiéu cach khac nhau. Ngoai ra, didu cin phai hiéu ring cic thuat ngit va cac
khai niém dugc sir dung & ddy chi nham muc dich mé ta va s& khong duge xem 13
dé gioi han sang ché.

Noi dung ctia phin mé ta s& khong duoc xem 13 dé giGi han cac phuong an
hodc khia canh bit ky theo sdng ché. Diéu dugc du liéu la cac thanh phén va cac
tng dung theo mbi phuong 4n, ¢6 thé duge 4p dung cho cac phuong an khac ctua
sang ché.

Céc khoang gia tri s6 trong phin mé ta nay c6 nghia 13 tuong dbi, va do
vy c6 thé bao gdm céc gia tri ndm ngoai khoang dugc néu trir khi ¢ quy dinh
khac dugc chi ra cu thé. Céc khoang gié tri s6 bao gdm tit ca céc gia tri ndm trong

khoang cua gia tri dudi va gia tri trén, vdi cac so gia 1a mot don vi, véi diéu kién



24839

c6 sur tach biét gifra it nhét 12 hai don vi nim trong khoang gia tri dusi bat ky va
gid tri trén bat ky. Vi dy, néu mot dic tinh vé thanh phan, vét Iy hoic mét dic tinh
khéc nhu, vi dy, trong luong phén tir, dd nhét, v.v., nim trong khoang tir 100 dén
1000, thi diéu s& duge du lidu 1a tit ca cac gia tri riéng, nhu 100, 101, 102, v.v., va
cac khoang con, nhu tir 100 t6i 144, tir 155 t6i 170, tir 197 t6i 200, v.v., déu c6
thé duoc dua ra mot cach rd rang. P6i véi cac khoang chira cac gi4 tri dudi mot
hodc chira cac phéan sb 16n hon mot (vi du 1,1, 1,5, v.v.), thi mét don vi nhu
0,0001, 0,001, 0,01 hodc 0,1 s& dugc xem 1a thich hop. Déi véi cac khoang chira
cac sb dém dudi muoi (vi du tir 1 t6i 5), thi mot don vi thudng duge xem 13 0,1.
Day chi 14 cac vi du cu thé duoc du dinh, va tht ca cac két hop ctia céc gia tri sb
nim gitta gi tri thip nhéit va gi tri cao nhat dugc dwa ra, s& dugc xem 13 duogc
tuyén bd 13 rang trong Phin md ta. Khong ké nhitng vén d& khac, céc khoang s6
dugc dua ra trong Phdn moé ta cho cac ham luong twong ddi cua cdc thanh phan
trong mdt hdn hop, va cac khoang nhiét d6 khéc nhau va cac khoang théng s6
khac duoc dé cap trong Phin mo ta.

Thuat ngit "cung cép" chi tic dong dua it nhit mot chung va/hoic dich nbi
trén bé mit tir gidng nudi cdy cla it nhat mot chung theo séng ché vao duong da
day rudt cta dong vat. Cu thé hon, viéc cung cip nay 1a cung cip qua dudng
miéng. Pic biét, viéc cung cép nay c6 thé dugc tién hanh bang cach bd sung vao
thtrc an cho dong vat it nhét mot ching, thl'Ig in di dugc bd sung nhu vay sau do
duoc tiéu hoa bai dong vat nay. Viéc cung cip ciing c6 thé duge tién hanh nho sir
dung 6ng thong da day hoic cach thirc khac bit ky dé c6 thé dua truc tiép it nhat
mot chung vao duong da day rudt ciia dong vat.

Thuét ngit "it nht mot ching" chi cho mot chiing duy nhit nhung ciing c6
thé 1a @& chi cho hdn hop clia cic ching gdm it nhat hai ching vi khuin. Thuat
ngit "hdn hop cua it nhét hai ching" chi hdn hop cua hai, ba, bén, nim, sau ching
hodc tham chi 13 nhiéu hon nita. Theo mdt sb phuong 4n vé hén hop cia céc
chiing, cac ty 1& c6 thé thay ddi nim trong khoang tir 1% dén 99%. Theo céc
phuong 4n nhat dinh, ty 16 ciia mot ching dugc sit dung trong hdn hop nay it nhit
12 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, hodc 95%. Cac phuong 4n khac vé hdn hop cua céc ching
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]a nim trong khoang tir 25% dén 75%. Céc phurong 4n bd sung vé hdn hop cia
cac ching 1a khoang 50% cho mdi ching. Khi hdn hop chira trén hai chung, thi
cac chiing c6 thé c6 mit vai ty 18 gan nhu tuong duong trong hdn hop nay hodc
v6i c4c ty 1€ khac nhau.

Thuat ngir “tiép xtc” chi tac dong mang it nhat mot ching va/hogc dich ndi
trén bé mat tir gibng nubi ciy cua it nhat mot chung dugc mo ta ¢ day vao sat voi
chét nén, vat chira, hodc chét nén, ching bao gém nhung khong chi gigi han & bé
chira phan. Theo mét sé phuong 4n, bé chira phén 13 hdm phan. Viéc tiép xvic nay
c6 thé 1a theo kiéu truc tiép hodc gian tiép. Khi dugc sir dung trong Phin mé ta,
viéc tiép xic bao gdm phu, phun, tiém, phén tan, rét, va cdc thudt ngir tuong tu
khéc.

Thuét ngit "lugng hitu hiéu" chi lugng ching va/hoic dich ndi trén bé mit
du dé cho phép cai thién it nhit mdt trong s cdc déu hiéu: hidu qua san xuét dong
vat, cdc dic tinh than thit, hiéu suét tdng truéng ctia dong vat, hiéu suét tang
truéng khi cho dong vat an DDGS & mitc do cao, kha ning tiéu hoa chit dinh
dudng, cac hiu qua do cac thanh phan phirc tap cta khéu phan an, hiéu suét tdng
trudng cla gia cAm, hiéu suét tang trudng cua lon, hiéu qua thuc &n, ting trong
trung binh ngay, lugng &n trung binh ngdy, chi sb ting trong:thirc n theo thé
trong hoac hép thu chi s thuc an:tang trong, va dao duec.

Theo cac phuong 4n khéc, thuat nglt “lugng hiru hiéu” chi lugng ching
va/hoic dich ndi trén bé mat du dé cho phép cai thién vé it nhat mot trong sb cac
du hiéu: cac van dé vé phan théi, luong tao bot trong bé chira phén, sinh théi hoc
vi sinh ctia bé chtra phan, ham luong cac axit béo dé bay hoi trong bé chira phan,
ham lugng sinh khi trong chudng nudi cac dong vat hoic bé chira phan, bao gdm
nhung khong chi giéi han & metan va hydro sulfua.

Theo mdt phuong 4n khéc, thuat ngir “lugng hiru hiéu” chi lugng ching
gibng va/hoic dich nbi trén bé mit da dé cho phép cai thién vé it nhit mot trong
56 cac d4u hiéu: su biéu hién cta gen dugc bao gdm trong dép ng viém, su bidu
hién cta protein dugc bao gbm trong dap Ung viém, va hoat tinh protein dugc bao

gbm trong dap Ung viém.
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Khi duoc sir dung trong Phin md ta, thuat ngit "nang sudt" ding dé chi sy
ting trudng cia mot dong vat, nhu lon hodc gia cAm, duge do bang mot hodc
nhiéu théng sb sau: téc do tang trudng binh quan ngay (ADG), thé trong, mirc bai
tiét, ty 1é tir vong, su chuyén hoa thic in, chiing bao gbm c4 céc chi s6 chi sb thirc
an:ting trong va chi s ting trong:thirc n, va hap thu thtrc an. Thujt nglr “cai

AT

thién vé ning sut" hodc "ning sut duoc cai thién" khi dugc sir dung trong Phan
md ta, duge dung dé chi su cai thién it nhét 1a mot trong sb cac diu hiéu d3 liét ké
khi x4c dinh nang suit.

Khi dugc st dung trong Phin md ta, thuat ngir "thé bién di" c6 do tuong
ddng ctlia c4c trinh tu di truyén it nhét 12 80% véi cac ching duge @ cép bang
cich ap dung phép phén tich phan mg chudi polymeraza ADN da hinh duoc
khuéch dai ngiu nhién (RAPD-PCR). Mtrc d6 twong dong ciia céc trinh tu di
truyén nay c6 thé thay ddi. Theo mdt sb phuong 4n, thé bién di ¢6 c6 d tuong
ddng ciia céc trinh tyr di truyén it nhét 13 85%, 90%, 95%, 96%, 97%, 98%, hoiic
99% véi céc ching duoc dé cdp nho st dung phép phan tich RAPD-PCR. S4u
doan mbi c6 thé duge st dung cho phép phén tich RAPD-PCR bao gbm cé4c doan
modi sau ddy: doan mdi 1 (5-GGTGCGGGAA-3") (SEQ ID NO. 1); doan mbdi 2
(5'-GTTTCGCTCC-3") (SEQ ID NO. 2); doan mdi 3 (5'-GTAGACCCGT-3"
(SEQ ID NO. 3); doan mdi 4 (5-AAGAGCCCGT-3") (SEQ ID NO. 4); doan mdi
5 (5'-AACGCGCAAC-3") (SEQ ID NO. 5); va doan mdi 6 (5'-CCCGTCAGCA-
3") (SEQ ID NO. 6). Phép phan tich RAPD c6 thé duogc thuc hién bang cach st
dung Ready-to-Go™ RAPD Analysis Beads (Amersham Biosciences, Sweden),
n6 dugce thiét ké duai dang cic phan Ung trdn trude, phan tan trude cho viée thuc
hién phén tich RAPD.

Céc téc gia sdng ché da thdy ring céc ching Bacillus nhét dinh c¢6 hoat tinh
enzym dé pha vo céc soi, lipit, hydrat cacbon, va protein. Cdc ching nay duogc
nhic dén trong Phan md ta 1a c4c "chiing san xuit enzym", "chung Bacillus" hoic
"ching". Theo mdt sb phﬁ'ong an, c6 hoat tinh enzym gdm celulaza, o-amylaza,
xylanaza, esteaza, casein proteaza, amylaza bot ngd, B-mannanaza, lipaza, va/hodic

proteaza, vi du zeinaza va proteaza d4u tuong.
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Céc tac gia sang ché di thdy ring cac vi sinh vét nhét dinh c6 thé dugc st
dung dé giai quyét cac van dé lién quan t6i cac thanh phdn trong cac hat ba rugu
kho cung véi chét tan (DDGS).

Céc tac gia sang ché ciing da thy rang cac ching san xuét enzym c6 thé
cai thién it nhit mot trong sb cac ddu hiéu: (1) cac hiu qua do cac thanh phin
phtrc tap cta khiu phén an, (2) cac vin d& v& phan thai; (3) hiéu qua san xuét
dong vat; (4) cac dac tinh than thit dong vat, (5) hiéu sut tdng trudng cua dong

vat. Sdng ché cling mo ta cac tac dung dap Gng viém.

Céc ching san xudt enzym

Céc chiing san xuit enzym bao g0m céc chung Bacillus, bao gbm, nhung
khong chi gidi han 6, chc chung B. subtilis, B. 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, va cic ching c¢6 toan bo dic tinh cia né, dn xuit hodc
thé bién di bat ky ctia chung, va hén hop cia ching.

Theo it nhit mot s phuong an, chung B. subtilis 14 Bacillus subtilis AGTP
BS3BPS, Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521, Bacillus
subtilis AGTP BS918, Bacillus subtilis AGTP BS1013, va Bacillus subtilis AGTP
BS1069, va Bacillus subtilis AGTP 944, va cac ching c6 toan by dic tinh cia no,
dan xut hojc thé bién di bat ky ciia ching, va hdn hop ciia ching. Theo mdt sb
phuong an, ching B. pumilus 1a Bacillus pumilus AGTP BS 1068 va Bacillus
pumilus KX11-1, va cac ching c6 toan bd dic tinh cia nd, dan xuét hoic thé bién
di bat ky ciia ching, va hdn hop cia ching.

Céc ching nay da dugc luu ky bai Danisco USA, Inc. of Waukesha,
Wisconsin at the Agricultural Research Service Culture Collection (NRRL), 1815
North University Street, Peoria, Ill., 61604. Ngay luu ky ban du va sé truy cap la
nhu sau: Bacillus subtilis AGTP BS3BPS5, Ngay 13/5/2011 (NRRL B-50510),
Bacillus subtilis AGTP BS442, Thang 4, 2011 (NRRL B-50542), Bacillus subtilis
AGTP BS521, Thang 4, 2011 (NRRL B-50545), Bacillus subtilis AGTP BS918,
Ngay 13/5/2011 (NRRL B-50508), Bacillus subtilis AGTP BS1013, Ngay
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13/5/2011 (NRRL B-50509), Bacillus subtilis AGTP BS1069, Thang 4, 2011
(NRRL B-50544), Bacillus subtilis AGTP 944, Ngay 11/8/2011 (NRRL B-
50548), Bacillus pumilus AGTP BS 1068, Thang 4, 2011 (NRRL B-50543), and
Bacillus pumilus KX11-1, Ngay 5/8/2011 (NRRL B-50546). Tat ca cac luu ky
nay duogc ndp theo quy dinh cia Budapest Treaty on the International Recognition
of the Deposit of Microorganisms cho quy trinh xét nghiém patent.

Theo mdt s6 phuong 4n, cac chiing san xuét enzym c6 hoat tinh enzym bao
gdm nhung khéng chi gi6i han & celulaza, a-amylaza, xylanaza, esteraza, casein
proteaza, amylaza tinh bot ngir cdc, f-mananaza, lipaza, va/hodc proteaza, vi du
zeinaza va proteaza ddu tuong.

Theo it nhit mot sb phuong 4n, nhidu ching dugc md ta & ddy duoc két
hop.

Dian xuét hozc thé bién di Bacillus bét ky ciing dugc dé xuét va 13 hitu ich
cho cac phuong phap theo sang ché. Theo mot sb phuong an, cic ching c6 toan
b0 déc tinh cua Bacillus subtilis AGTP BS3BPS5, Bacillus subtilis AGTP BS442,
Bacillus subtilis AGTP BS521, Bacillus subtilis AGTP BS918, Bacillus subtilis
AGTP BS1013, Bacillus subtilis AGTP BS1069, Bacillus subtilis AGTP 944,
Bacillus pumilus AGTP BS 1068 va Bacillus pumilus KX11-1 ciing dugc d& xuét
va 1a hitu ich cho cac phuong phép theo séng ché.

Theo cac phuong 4n nhit dinh, din xuit hodc thé bién di bat ky cta
Bacillus subtilis AGTP BS3BPS5, Bacillus subtilis AGTP BS442, Bacillus subtilis
AGTP BS521, Bacillus subtilis AGTP BS918, Bacillus subtilis AGTP BS1013,
Bacillus subtilis AGTP BS1069, Bacillus subtilis AGTP 944, Bacillus pumilus
AGTP BS 1068, va Bacillus pumilus KX11-1 cling dugc dé xuét va 13 hitu ich cho
cac phuong phép theo sang ché.

Theo it nhat mét s6 phuong 4n, (cac) chiing san xut enzym duoc st dung
& dang két hop. Theo mét phuong an, cac chiing san xuat enzym c6 thé duogc st
dung két hop vé6i cac ching vi khudn thudc chi Bacillué, va céac ching vi khudn
khac thudc mot chi khac.

Theo it nhat mot sb phuong 4n, (céc) chiing san xuit enzym va cc phuong

phap dugc d€ xuat theo sang ché d€ cai thién mdt hodc nhiéu dau hiéu sau: cac
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hiu qua do c4c thanh phan phuc tap cta khiu phan an, cic van dé vé phén thai,
hiéu qua san xut, cac déc tinh thén thit, va ning suit khi cho dn DDGS & mitc doé
cao khi so sanh vé&i dbi ching.

Céc vAn d& vé phan thai bao gdm, nhung khong chi giéi han &, thanh phin
vi sinh va chit dinh dudng trong phan khong dugc mong mudn, va su phat thai
khi khong dugc mong mudn tir bé chira phan, nhu cac him phan. Sy cai thién vé
cac van dé vé phan thai bao gbm, nhung khong chi gi6i han o, it nhat mot trong sb
(1) it chét dinh dudng tich tu trong phan, (2) lam thay dbi céac cong ddng vi sinh
vat trong phan thanh céc quén thé c¢6 loi cho sy phan huy phan, va (3) giam vé su
phat thai khi amoniac, metan, va hydro sulfua.

Su céi thién vé céc ddc tinh than thit c6 thé dugc dénh gia béi it nhat 13 mot
trong s cac ddu hiéu ting phan tram ning sut, ty 1¢ phan tram thit moc ham, va
giam céc gia tri iot trong chat béo. Niang sut c6 thé duoc xac dinh béi su ting
trong trung binh ngay, luong 4n trung binh ngdy, va thirc an cén thiét cho mot don
vi ting trong, va céc sb do khac da biét trong linh vuc k¥ thuét nay.

Khi dugc tiéu hoa, (cac) chiing san xudt enzym tao ra cic enzym. Theo mdt
s6 phuong an, (cac) chiing san xuét enzym tao ra céc enzym in vivo. Theo céac
phuong 4n khéc, (cac) chiing san xuit enzym tdn tai trong phan cda cac dong vat

ma ching nay dugc cung cap va tao ra cac enzym trong phan dugc bai tiét.

Céc phuong phap nuoi cdy ching

Cac ching Bacillus dugc tao ra boi qua trinh 1én men cic ching vi khudn.
Qua trinh 1én men c6 thé dugc bit diu béi viéc nhan gidng gidng nudi cdy mam.
Cong doan nay bao gdm viéc bién ddi lap lai va vo tring gibng nudi ciy thanh
mot thé tich ngdy cang 16n hon dé ding lam nguyén liéu nudi cdy cho qua trinh
1én men, qua trinh 1én men ndy dugc tién hanh trong binh 1én me bing thép khong
ri 16n trong moi trudng chira cic protein, cac hydrat cacbon, va céc khoang chét
can thiét cho su phat trién tdi wu. Mai trudng dién hinh dugc 14y lam vi du 13
TSB. Sau khi nguyén liéu nudi cdy dugc bd sung vao binh 1én men, nhiét do va su
khudy duoc dbi chimg dé cho phép phat trién t6i da. Sau khi gidng nudi cdy dat

mat d6 quan thé téi da, gibng nuéi cdy duoc thu hoach bang cach tach cac té bao
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ra khdi mdi truong 1én men. Viée nay thuong duoc thuc hién bing cch quay ly
tam.

S6 dém cua gidng nudi ciy c6 thé sau d6 duoc xac dinh. CFU hodc don vi
tao khudn lac 12 s6 dém té bao c6 thé théy duoc ctia miu dugc tao ra tir cac
phuong phép phu dia vi sinh tiéu chun. Thuét ngit nay c6 ngudn gdc tir thuc té 1a
mét té bao don khi dugc dan trén moi truong thich hop s€ ting truéng va tré
thanh mét khuan c6 thé thdy duoc trong mdi trudng aga. Do nhiéu té bao c¢6 thé
tao nén mot khudn lac ¢6 thé théy dugc, nén thuat ngit don vi tao khuén lac 1a mét
don vi do ludng hitu dung hon so véi sé dém té bao.

Theo mdt phuong 4n, mdi ching Bacillus dugc 1én men v&i mire do nam
trong khoang tir 5 x 10® CFU/ml dén 4 x 10° CFU/ml. Theo it nhét mot phuong
4n, mtc do 2 x 10° CFU/ml dugc sir dung. Vi khuin dugc thu hoach béng cach
quay ly tAm, va dich ndi trén bé mit duoc loai bo. Dich ndi trén bé mit co thé
duge st dung theo cic phuong phap dugc mod ta & day. Theo it nhit mot sb
phuong an, vi khuén dugc tao vién tron. Theo it nhat mot sb phuong an, vi khudn
dugce 1am dong kho nhanh. Theo it nhit mot sb phuong 4n, vi khuén dugc tron voi
chit mang. Tuy nhién, khong nhét thiét phai lam dong kho nhanh Bacillus truée
khi sir dung chiing. C4c chiing ndy ciing c¢6 thé dugc sir dung cung véi hodc khong
clng v6i cac chit bao quan, va & dang d& c0, khong dugc ¢, hodc da dugc pha

loang.

DFM va céc phuong phéap diéu ché DFM

Ché phim gdém mét hodc nhiéu chung dugc mo ta & day dugc dé xuit. Ché
phdm nay cé thé duge cho dong vét dn & dang vi sinh vat in truc tiép (DFM).
M6t hodc nhiéu chét mang hodc thanh phan khéc c6 thé dugc bd sung vao DFM.
DFM c6 thé dugc trinh bay dudi cac dang vat ly khac nhau, vi dy, & dang vé boc
ngoai, dudi dang c6 dic tan trong nuéc dé st dung & dang tdm chét 16ng hoic dé
bd sung vao sita thay thé, bao nang gelatin, hodc gel. Theo mft phuong 4n cta
dang vé boc ngoai, san phim 1én men bang vi khuén dong khé dugc bd sung vao
chét mang, nhu nudc sita, maltodextrin, sucroza, dextroza, di vdi (canxi

cacbonat), v6 trau, giong nuéi cay men, tinh bot kho, va/hoic natri silico aluminat.
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Theo mdt phuong 4n vé dang co dic tan trong nuéc dé tim chét 16ng hoic bd
sung chét thay thé sita, san pham 1én men bang vi khudn dong kho dugc bd sung
vao chat mang tan trong nudc, nhu nudce sita, maltodextrin, sucroza, dextroza, tinh
bot kho, natri silico aluminat, va chét léng dugc bd sung dé tao ra chét tAm w6t
hoic chét bd sung dugc bd sung vao stra hodc chit thay thé sita. Theo mot phuong
an vé dang bao nang gelatin, san phim 1én men bing vi khuén dong kho duoc bd
sung vao chét mang, nhu nuéc sita, maltodextrin, duong, d4 voi (canxi cacbonat),
v tréu, gidng nudi cdy men tinh bot khd, va/hodc natri silico aluminat. Theo mdt
phuong 4n, vi khuin va chit mang dugc boc trong bao nang gelatin c¢6 thé phén
hiy dugc. Theo mot phuong 4n vé dang gel, san pham 1én men biang vi khudn
dong kho6 dugc bd sung vao chét mang, nhu dau thuc vét, sucroza, silic dioxit,
polysorbat 80, propylen glycol, hydroxyanisol di butyl héa, axit xitric, etoxyquin,
va/hoic chit mau nhan tao dé tao ra gel.

Tuy ¥, cac ching ndy c6 thé dugce tron véi ché phém khd g0m cac chét phu
gia bao gdm nhung khong chi gi6i han & cac chét ting truéng, enzym, duong,
hydrat cacbon, cic phan chiét va cic thanh phén vi lugng thiic diy tang trudng.
Puong c6 thé bao gém cac dudng sau: lactoza; maltoza; dextroza; malto-dextrin;
glucoza; fructoza; manoza; tagatoza; sorboza; rafinoza; va galactoza. Puong nay
v6i lugng nam trong khoang 50-95%, hodc 1a riéng biét hodc & dang két hop. Céc
phan chiét c6 thé bao gdm men hoic céc chét tan qua trinh 1én men bang ndm men
kho vé6i lugng nim trong khoang 5-50%. Cac chit ting truéng c6 thé bao gom:
trypticaza, v6i lugng nam trong khodng 5-25%; natri lactat, v6i lugng nim trong
khoang 5-30%; va, Tween 80, v6i luong nim trong khoang 1-5%. Céc hydrat
cacbon ¢6 thé bao gém manitol, sorbitol, adonitol va arabitol. Cac hydrat cacbon
nay véi luong nim trong khoang 5-50% & dang riéng biét hodc duéi dang két hop.
Céc thanh phan vi lugng c6 thé bao gdm cac thanh phan sau: canxi cacbonat, véi
luong nam trong khoéang 0,5-5,0%; canxi clorua, v&i lugng nam trong khoang 0,5-
5,0%; dikali phosphat, vi lugng nam trong khoang 0,5-5,0%; canxi phosphat, véi
lugng nim trong khoang 0,5-5,0%; mangan proteinat, véi lugng nim trong

khoang 0,25-1,00%; va, mangan, v6i luong nam trong khoang 0,25-1,0%.
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Pé diéu ché cic DFM theo sang ché, cac gibng nudi cly va cac chit mang
(khi duoc sir dung) c6 thé duge bd sung vao may tron kidu bang truyén hoic kiéu
mai cheéo va dugc tron trong khoang 15 phut, mdc du khoang thoi gian nay cé thé
1a dai hon hodc ngin hon. Céc thanh phéin ndy duoc tron dé sao cho tao ra hdn
hop ddng nhit cua gidng nuodi ciy va cac chit mang. Tét hon, néu sén pham cubi
12 bot c6 thé chay dugc, kho. Sau do, cac chiing nay cé thé dugce bd sung vao thirc
an cho dong vét hodc hdn hop so ché thic an, dugc bd sung vao nudc ubng cia
dong vat, hodc dugc cdp cac cach khac da bidt trong linh vuc k¥ thuat nay. Thirc
in cho dong vat co6 thé duoc bd sung mot hoic nhiéu ching theo sang ché hodc
ché phdm theo sang ché.

DFM dugc dé xuét theo sang ché c6 thé duoc cép, vi dy, duéi dang dung
dich nu6i cz"ly chtra ching vi khuén, dich ndi trén bé mit san xuat ching vi khuén,
hozc san pham vi khuén cia dung dich nubi ciy.

Viéc cung cip DFM duge dé xuit theo sang ché cho dong vat c6 thé lam
ting ning suit cla dong vat. Theo mét phuong 4n, viéc cung cdp DFM duge dé
xuét theo sang ché cho dong vat c6 thé lam ting luong dn trung binh ngay
(ADFI), toc d¢ ting truéng binh quan ngdy (ADG), hodc hiéu qua thirc an (chi s
tang trong:thic An; G:F hodc chi sd thuc an:tang trong; F:G) (tdp hop lai 1a,
“thang do ning suét”). Mot hodc nhidu thang do ning sut c6 thé duoc cai thién.

DFM c6 thé dugc cung cép cho dong vit theo mot trong nhiéu cach. Vi du,
cac chiing c6 thé dugc cung cip & dang rin nhu mot duoc phim thu y, ¢ thé
dugce phan bd trong mot ta duoc, tot hon 1a nudc, va cho ddng vat an truc tiép, co
thé dugc tron vat ly vat liéu thirc an & dang kho, hodic cac chung c6 thé duogc tao
ra thanh mt dung dich va sau d6 dugc phun 1én vat liéu thire an. Phuong phép
cung cip cac ching cho dong vat dugc xem 13 nam trong pham vi hiéu biét cua

chuyén gia trong linh vuc k¥ thuat nay.

Céc phuong phép cung cép cho dong vt
Theo mdt phuong 4n, cic ching c6 thé duge cung clp vai lugng hiru hiéu
cho cac dong vat. Theo it nhit mot sb phuong 4n, séng ché dé cip dén phuong

phép bao gdm viéc cung cip cho dong vt lugng hitu hiéu cia (cac) chung san
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xuat enzym, mot hodc nhiéu su két hop ctia cac ching nay, mot hodc nhiéu dich
ndi trén bé mat tir gidng nudi cdy cdc chiing nay, hodc thirc in bao gdm mét hodc
nhiéu ching hoic hdn hop cia chung. Theo mét phuong 4n, dong vat nay 1a lon.
Theo mot phuong 4n khéc, dong vat ndy 13 gia cdm. Theo mot phuong an khac
nira, ddng vat nay la dong vat nhai lai.

Viéc cung cép mét hodc nhiéu ching san xuét enzym cho céc dong vit
dugc thuc hién béi phuong phap thong thudng bét ky, bao gdm viéc bd sung cac
ching vao nuéc ubng cta dong vat, vao thirc an cia ching, hodc vao 6 nim, hoic
b&i viée 4n thang qua dudng miéng, nhu béi su khi dung hoic bang cach tiém.

Theo mdt phuong 4n khac, viéc cung cdp mét hodc nhiéu chling san xuét
enzym bang cach phun xit cc chiing san xuat enzym vao dong vit. Dong vit nay
c6 thé 1iém hodc ria 16ng va an vao bung céc chiing san xuit enzym nay.

Theo mdt phuong én, cac chiing Bacillus dugc cung cip dudi dang céc bao

Khi dugc trong Phan mo ta, thuat ngi “dong vat” bao gdbm nhung khéng
chi giéi han &, ngudi, dong vat c6 va, dong vat ludng cu, chim, loai bo sat, heo,
lon, bo, gia stc, dé, ngua, ciru, gia cAm, va céc dong vat khac dugc nuodi giir hoac
chin tha trong trang budng hoic budng gia sic, ciru, ciru sing 16m, trau, linh
duong, bo, lira, la, huou, huou sung tAm, tudn 1oc, trau nudc, lac da, llama,
anpaca, th(’), chudt nhit, chudt, chudt lang, chudt déng, chon, chd, meo, va cac vat
nuoi khic, ddng vét linh truong, khi, vuon, va khi dot.

Theo mdot ) phuong 4n, dong vat 1a cac loai chim & cac do tudi khac nhau,
nhu méi sinh, ra rang va gia. Theo cdc phuong 4n nhét dinh, dong vat gdm gia
cAm va chim la, bao gbm, nhung khong chi gi6i han &, ga, ga tdy, ngdng, vit, gi
sa0, ga mai to, ga mai, ga tréng (con dugc goi 1a ga noi), ga trong, va ga trdng
thién.

Theo mdt s phuong 4n, cadc ddng vat g@)m lon, bao gff)m, nhung khong chi
giéi han &, lon con, lgn giéng, lon nai, lon cai, lon duc giéng, lon con dang bu, va
lon thanh phdm. Cac chung nay c6 thé dugc cho lon nai n trong thoi ky dang cho
con b, mic du cAc chiing nay c6 thé dugc cho an trong cac thoi ky khac nhau va

& cac thoi diém khac nhau. Theo cic phwong 4n nhét dinh, cac chung nay dugc
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cung cép cho lgn con béi viée cho cho lon néi hodc lon néi to an chting nay. Piéu
duoc tin chic 1a su chuyén giao tir sang lon con tir lon nai 1a dat dugc qua duong
miéng-bu va/hodc qua cac dudong khac.

Céc chling san xuét enzym c6 thé duge cung cip cho dong vat dé cai thién
it nhat mot trong s6 kha ning tiéu hoa chét dinh dudng, ning suat ting truéng cla
lon, cac d4p tmg hiéu sudt ting trudng cia gia cim, hidu qué thtic 4n (chi sb ting
trong:thtrc an hodc chi sb thirc an:tdng trong), thé trong, hép thu thtc an, ting
trong trung binh ngay, lugng &n trung binh ngay, cac hdu quéa do céc thanh phin
phirc tap ctia khau phdn #n, hiéu qua san xuét gia cAm, hiéu qué san xudt lon, va ty
1¢ t&r vong. Céc loi ich nay c6 thé dic biét hitu ich khi khau phan an chta DDGS &
mitc d6 cao dugc cho in. Vao luc diu, DDGS chiém tir 0% t&i 10% khau phén an
ciia dong vat. Hién thoi, DGGS chiém tir 30% t&i 60%.

Mirc d6 céi thién c6 thé duge xdc dinh nhu duge mé ta & ddy hoic bing
céc phuong phap khac da biét trong linh vuc k¥ thuat ndy. Lugng hiru hiéu c6 thé
dugc cung cip cho dong vat bang cach cung cip cho an tir do thire an chira DFM.
DFM ciing c6 thé dugc cung cép v6i mot hodc nhiéu lidu.

Theo céc phuong an nhat dinh, muc dd cai thién it nhét 1a 1-5%, 5-10%,
10-15%, 15-20%, 20-25%, 25-30%, 30-35%, 35-40%, 40-45%, 45-50%, 50-55%,
55-60%, 60-65%, 65-70%, 70-75%, 75-80%, 80-85%, 85-90%, 90-95%, 96%,
97%, 98%, 99%, hodc 16n hon 99% so véi ddi chiing khong dwoc xir ly.

Theo it nhit mot s6 phwong 4an, muc d cai thién trong cac phép do ma
trong d6 dong vat duoc cung cip cac chiing nay it nhat 13 1%, 2%, 3%, 4%, 5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%,
21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%,
35%, 36%, 37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%,
49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%,
63%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 13%, 74%, 75%, 76%,
77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98, 99%, va 16n hon 99% so véi dong vit

ddi chimg.
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Theo céc phuong 4n khic, mirc d cai thién trong cac phép do & dong vat
dugc cung cip céc ching nay 13 2-8% so véi dong vat dbi chimg. Theo mdt vai
phuong 4n khac, mirc d¢ cai thién trong cac phép do & dong vat duge cung ce‘ip
céc chling nay it nhét 1a 8% so v6i dong vat déi chung.

Theo mdt sb phuong 4n, dong vat ddi ching 1a dong vat khong dugc cung
cép cac chung san xut enzym.

Luong hitu hiéu c6 thé dugc cung cip cho dong vat véi mot hodc nhiéu
lidu. Theo mét sé phuong an, mot hodc nhidu ching Bacillus dugc bb sung vao
thic dn cua dong vat véi ty 18 it nhat 1a 1 x 10* CFU/dong vat/ngay.

Theo mét phuong an, viéc cung cdp ndy cai thién it nhat mot trong sb kha
ning tiéu héa chét dinh dudng, cic déap ting hiéu sut ting truéng, vi du, hidu qua
thirc an, cac hu quéa do cac thanh phan phirc tap cta khéu phan in, hidu qua san
Xuat, su ting cén, hép thu thtrc in, va ty 1€ tir vong.

Theo c4c phuong 4n nhét dinh cia phuong phap theo sang ché, cac chung
dugc cung cdp véi ty 18 nim trong khoang tir 1 x 10° CFU/dong vat/ngay dén 1 x
10" CFU/dong vat/ngay. Theo mot sb phuong 4n, dong vat nay 1a lgn. Theo mot
phuong 4n khéc, dong vat nay 1a gia cAm.

Theo it nhit mot s phuong 4n, phuong phap dugc st dung khi dong vat
dugc dn mic dd cao céc ba rugu khd cling véi cac chét tan (DDGS). DDGS &
mirc d6 cao c6 thé 1a vdi ty 18 trén 10% khau phan 4n cia dong vat. DDGS & mirc
do cao ciing c6 thé 1 vai ty 18 trén 30% khiu phan in cia dong vat.

Theo it nhét mot sb phuong é4n, lugng hitu hiéu cua it nhét mot chung vi
khuén dugc cung cép cho dong vt boi viéc bd sung vao thirc dn dugce du liéu dé
cho dong vat vé6i luong hitu hiéu cta it nhit mot ching vi khudn. Khi duge st
dung trong Phan mé ta, thuit ngit "bd sung" chi tac dong két hop lugng hitu hiéu
ctia vi khuén theo sang ché truc tiép vao thire an duoc du lidu dé cho dong vat. Vi
vay, dong vat, khi cho in, s& tiéu héa vi khun duogc dé xuit theo sang ché.

Cé4c ching san xuit enzym c6 thé duoc cung cip dudi dang chung don
ho#c duéi dang nhiéu ching. Dich ndi trén bé mat ciia mot hoic nhiéu cac ching
san xuAt enzym cé thé dugc cung Cép cho dong vat. Khi dugc tiéu hoa, cac ching

san xudt enzym tao ra cic enzym.
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Theo cac phuong 4n nhit dinh, mot hodc nhidu ching san xuit enzym dugc
cho lgn &n. Mot hoic nhidu ching san xuét enzym giai quyét cac vin dé lién quan
dén cac thanh phan trong céc ba rugu kho clng véi cac chat tan (DDGS).

Theo mdt phuong 4n, (c4c) ching san xuit enzym dugc bd sung vao thic
an cho dong vat véi ty 16 1 x 10°, 1 x 10*, 1 x 10°, 1 x 10%, 1 x 107, 1 x 10%, 1 x
10%1x 10, 1 x 10", 1 x 10", 1 x 10" va Ién hon 1 x 10" CFU trén 1 gam thirc
an cho dong vit.

Theo mét phuong an khéc, (c4c) ching san xuit enzym dugc bd sung vao
thtrc &n cho dong vat véity 16 1 x 10°, 1 x 10*, 1x 10°, 1x 10% 1 x 107, 1 x 108, 1
x 10%, 1x 10", 1x 10", 1x 10", 1 x 10" va 16n hon 1 x 10" CFU cho dong vat
mdi ngay.

Theo mdt phuong an, mdt hodc nhiéu ching Bacillus dugc bd sung vao
thire dn cho lon véi ty 18 khoang 3,75 x 10° CFU trén 1 gam thuc dn. Ciing c6 thé
cho @n véi ty 1€ khoang 1 x 10* to khoang 1 x 10" CFU/dong vat/ngay. Theo mot
s6 phuong 4n, cho in mot hogc nhiéu ching Bacillus vé6i ty 1& khoang 1 x 108
CFU/dong vat/ngay.

D6i v6i dong vat nhai lai, cho dn mot hodc nhidu ching Bacillus véi tj 18
khoang 5 x 10° CFU/hd/ngay.

bPéi véi gia cAm, mdt hoic nhiéu ching Bacillus dugc bd sung vao thirc dn
v6i ty 16 nim trong khoang tir 1 x 10* CFU/ g thirc dn dén 1x10"° CFU/g thtic an.
Theo it nhét mét sb phuong 4n, cho dn mot hodc nhiéu chung Bacillus véi ty 1€

nam trong khoang tir 1 x 10 CFU/chim/ngay dn 1 x 10° CFU/chim/ngay.

Vat liéu thirc an

Theo mot phuong an khac, thirc in cho ddng vat chira it nht mot ching vi
khuan dugc dé xut theo sang ché. Theo it nhit mot sd phuong éan, thirc an duoc
bd sung lugng hiru hiéu cia it nhat mot chung vi khun. Khi dugc str dung trong
Phan mo ta, thuit ngit "bd sung" chi tac dong két hop luong hitu hiéu vi khuin
dugce dé xut theo sang ché truc tiép vao thtrc #n dugc du liéu dé cho dong vat. Vi

véy, dong vat, khi cho an, s& tiéu hda vi khuan dugc dé xuat theo sang che.
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Khi dugc sir dung két hop véi vt liéu thie an, cho cac khau phan nan qua
duong da day, vat liéu thic dn nay co thé bao gém ng0, bot ddu tuong, cic san
phadm phu nhu b3 rugu kho cung v6i cac chét tan (DDGS), va cac chat bd sung
vitamin/khoang chat. V4t liéu thtrc an cho dong vat nhai lai c6 thé 1a ngd hodc cd
kho hogc thirc dn 0 chua hodc cd, hodc su két hop ciia ching. Bao gdm trong sb
cac vat liéu thic dn nhur vay gdm ngd, hat khd, co linh lang, thanh phén thirc n
bat ky va cac san pham phu cong nghiép thuc pham hoic thirc an cling nhu céc
san phdm phu c6ng nghiép nhién lidu sinh hoc va bdt ngd va hon hop ctia chung.
Céc vit liéu thire an khac ciing ¢6 thé dugc st dung.

Thoi gian cung cip c6 thé thay dbi mién 1a c6 sy cai thién dugc chi ra trén
mot hogic nhidu diu hiéu sau: (1) cic hiu qué do céac thanh phan phic tap cua
khau phan an, (2) kha nang tiéu hoa chat dinh dudng, (3) cdc vén d& v& phan thai,
(4) hi€u qua san xudt, (5) cac dic tinh than thit, (6) hiéu sut ting truéng, (7) hiéu
suét ting trudng khi cho &n DDGS & mirc dd cao, (8) cac dap ung hiéu suit ting
truéng ciia gia cim, (9) cac dap tng hiéu suit ting trudng clia lon, (10) hiéu qua
san xuit gia cAm, (11) hiéu qua san xuét lon, (12) su tdng can, (13) hép thu thirc
an, (14) hiéu qua thtrc an, va (15) ty 1€ t& vong. Viéc cung cip c6 thé véi thoi gian
bét ky cling v6i hodc khéng cung v6i thie dn. Tuy nhién, tot hon néu vi khuén

dugc cung cap cung voi hodc ngay trude khi dn.

Céc phuong phép céi thién hiéu sut ting trudng cta dong vat

Theo mdt phuong 4n, sang ché dé cap dén phuong phap cai thién hiéu suét
tdng trudng cia dong vat bao gdm viéc sir dung mét hoic nhidu céc ching san
xuit enzym hodc dich ndi trén bé mit cia né dé cai thién hiéu suét ting truéng
ciia dong vat so v6i dong vat khdng duoc cung cip cic chiing san xuét enzym.
Theo mot phuong 4n, dong véat nay 1a lgn. Theo mdt phuong 4n khac, dong vat
ndy 13 gia cAm. Theo mdt phuong 4n khac, dong vat nay 1a dong vat nhai lai.

Theo mdt phuong 4n, hiéu suit tdng truéng bao gdm nhung khong chi gidi
han ¢, kha ning tiéu héa chit dinh dudng, cac dap ng hiéu suét ting truéng cia
gia cAm, hiéu sudt tang trudng cua lon cac dap ing, hiéu qua thic 4n, cic hau qua

do céc thanh phén phirc tap cua khiu phén n, ting trong trung binh ngay, hip thu
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thirc 4n trung binh ngay, su ting cin, hip thu thirc 3n, cic dic tinh than thit va ty
1¢ tir vong. Theo mot phuong 4n khac nita, cac phuong phép theo sang ché dugc
sit dung dé cai thién hiéu suit ting truéng cia dong vat dn thirc dn cho dong vét
chtra DDGS.

Theo céc phuong an nhét dinh, mirc d6 cai thién vé hiéu suét tang trudng it
nhét 13 1-5%, 5-10%, 10-15%, 15-20%, 20-25%, 25-30%, 30-35%, 35-40%, 40-
45%, 45-50%, 50-55%, 55-60%, 60-65%, 65-70%, 70-75%, 75-80%, 80-85%, 85-
90%, 90-95%, 96%, 97%, 98%, 99%, hoic 16n hon 99% so v&i ddi ching khong
dugc x ly.

Theo it nhat mot s6 phuong 4n, mtc do cai thién v& hidu sut tdng truéng
ctia dong vat dugc cdp ching nay it nhat 13 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%,
37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%,
51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%,
65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%., 78%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98, 99%, va 16n hon 99% so vdi dong vat dbi chung.

Theo mot phwong 4n, cic chiing san xuét enzym dé cai thién hiéu suét tdng
truéng cia dong vat bao gbém ching Bacillus. Theo mot phuong 4n, ching
Bacillus 1a Bacillus subtilis. Theo mot phuong an khéc, ching Bacillus 1a Bacillus
pumilus.

Theo mot phuong 4n khéc, cac ching san xuat enzym dé cai thién hiéu suét
ting truéng bao gbm nhung khong chi gi6i han &, Bacillus subtilis AGTP
BS3BPS5, Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521, Bacillus
subtilis AGTP BS918, Bacillus subtilis AGTP BS1013, va Bacillus subtilis AGTP
BS1069, Bacillus subtilis AGTP 944, Bacillus pumilus AGTP BS 1068 va
Bacillus pumilus KX11-1, va cac chiing ¢6 toan bd dic tinh cia n6, dan xuit hoic
thé bién di bat ky ciia ching, va hdn hop cta ching.

Céc chiing san xuét enzym dé cai thién hiéu sut tdng trudng ciia dong vat

c6 thé dugc cung cap dudi dang ching don, mdt hodc nhiéu sy két hop cia céc
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chung nay, mdt hodc nhiéu dich ndi trén bé mit tir gidng nudi cay cac ching nay,

thirc &n bao gdm mot hodc nhiéu chting hosc hdn hop cuia chiing.

A. Kha ning tiéu héa chét dinh dudng

Theo mt phuong 4n khéc nita, sang ché @& cip dén phuong phap lam ting
kha ning tiu héa clia thitc &n cho ddng vat bao gdbm viée cung cp ching san xuét
enzym cho ddng vat v6i lugng c6 hidu qua dé 1am ting kha nang tiéu héa cua thirc
an cho dong vat so v6i dong vat khong duoc cung cdp ching san xut enzym nay.
Theo mdt phuong én khéc, phuong phap nay con bao gdm viéc xéac dinh luong
cac chét dinh dudng tich tu trong hidm phén cia dong vat dugc cung cip ching
san xuat enzym ndy va so sanh lwong céc chét dinh dudng ndy véi lugng céc chit
dinh dudng trong him phan cua dong vat khong duge cung cdp ching san xuét
enzym. Theo mdt phuong 4n khéc nita, thirc an cho dong vat chira DDGS.

Theo mot phuong an khac nita, sang ché dé cap dén phuong phép lam ting
kha ning tiéu hoa cla thirc in cho dong vat bao gdm viée cung cip cho dong vat
thirc an c6 bd sung chiing san xuit enzym véi lugng c6 hidu qua dé 1am ting kha
nang ti€u hoéa ctia thirc an cho dong vét so voi dong vat khong dugc cung cip
ching san xuét enzym nay.

Theo mét phuong &n, cdc phuong phap cai thién hidu suit ting trudng clua
dong vat bao gdbm viéc cung cAp chiing san xuét enzym cho dfng vit, va lam giam
luong céc chét dinh dudng khong dugc tiéu héa boi dong vat so v6i dong vat
khong dwgc cung cép ching san xuét enzym nay.

Theo mét phuong 4n khéc, cac phuong phép cai thién hidu suét ting trudng
clia dong vat bao gdm viéc 1am giam lwong cac chat dinh dudng khong dugc tiéu
héa boi dong vat bang cach cho dong vat st dung chiing san xuét enzym so véi
dong vat khong duoc cung cdp chung san xuit enzym nay.

Theo mot phuong an khéc, cac phuong phép cai thién hidu suét ting truéng
clia dong vit bao gdbm viéc cung cip chung san xuit enzym cho dong vat, xac
dinh luong cac chat dinh dudng tich tu trong ham phan ctia dong vat duogc cung
cép chiing san xuét enzym nay, va so sénh lugng cac chit dinh dudng trong hdm

phén cua dong vat duoc cung cap cac ching san xuat enzym véi lugng cac chat
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dinh dudng trong hdm phén th{ hai cta dong vét khong dugc cung cép ching sén
Xuét enzym.

Theo mét phuong 4n, kha nang tiéu hoa cia thirc dn cho dong vat c6 thé
duge danh gia boi lugng céc chat dinh dudng trong him phan. Chét dinh dudng
bét c6 thé duoc x4c dinh trong ham phén bao gdm nhung khong chi giéi han &
chét khd, tro, téng nito, amoni nito, phospho va canxi.

Céc chiing san xuit enzym dé cai thién kha ning tiéu héa chit dinh dudng
c6 thé duoc cung cip dudi dang chiing don, mdt hoic nhiéu su két hop cuia cac
ching nay, mot hogc nhiéu dich ndi trén bé mit tr gidng nudi cdy cac ching nay,

thirc n bao gdm mot hoic nhidu ching hogc hdn hop ctia chiing.

B. Hiéu suit ting trudng cla gia cim

Theo mot phuong 4n, sang ché dé cap dén phuong phép lam ting hiéu suét
tdng trudng clia gia cdm bao gdm viéc cung cdp ching san xuét enzym cho gia
cam vé6i luong c6 hiéu qua dé 1am tang hiéu suit tdng trudng cla gia cAm so véi
gia cAm khong duoc cung cdp ching san xuét enzym nay. Cac phuong phap duoc
dé xuét theo sang ché c6 thé dugc st dung dé cai thién hiéu suét tdng trudng
khong phu thudc vao thirc in hodc khiu phan an cua gia cAm.

Theo mot phuong 4n, sang ché dé cap dén phuong phap lam ting hiéu suét
tang truéng & gia cAm duoc cho an khiu phan an ¢6 ham lugng san phdm phu xo
cao bao gdm viéc cung cip ching san xuét enzym cho gia cAm, né dugc cho in
khau phan 4n c6 ham luong san phdm phu xo cao, véi lugng c6 hiéu qua dé lam
tdng hiéu suét ting trudng cua gia cam so v6i gia cim khong dugc cung cip
chiing san xuét enzym nay.

Theo mét phuong 4n khéc, sang ché dé cap dén phuong phép lam ting mirc
tdng trong trung binh ngay & gia cAm bao gdm viée cung cép chiing san xuit
enzym cho gia cAm véi lugng c6 hiéu qua dé 1am ting mirc tdng trong trung binh
ngay ctia gia cim so véi gia cAm khong dugc cung cip ching san xudt enzym nay.

Theo mét phuong 4n khac, sang ché dé cép dén phuong phap lam ting

lugng an trung binh ngay & gia cam bao gdm viéc cung cap chiing san xuit enzym

-24-



24839

cho gia cAm véi lugng c6 hiéu qua dé lam ting luong an trung binh ngay so véi
gia cdm khong dugc cung cdp ching san xuét enzym nay.

Theo mdt phuong 4n khéc, sang ché dé cap dén phuong phap cai thién hiéu
qua thirc dn cua thirc dn cho dong vat & gia cAm bao gdm viéc cung cip cho gia
cam thirc 3n cho dong vat c6 bd sung ching san xuit enzym voi lugng c6 hiéu qua
dé 1am ting hiéu qua thic #n & gia cdm so v6i gia cAm khong dugc cung cép
chiing san xuét enzym nay.

Theo mot phuong 4n khéc nita, sang ché dé cap dén phuong phéap cai thién
céc dic tinh than thit bao gém viéc cung cdp chung san xut enzym cho gia cim
v6i lugng 6 hiéu qua dé cai thién cac dic tinh than thit ctia gia cim so véi gia
cdm khong duoc cung cip ching san xuét enzym nay. Cac ddc tinh than thit ¢6
thé duoc cai thién bao gbém nhung khong chi gi6i han & d6 day md, trong lugng
cac co quan, cac dic tinh vong nguc, trong lugng méc ham, loai than thit, va gia
tri than thit.

Theo mot phuong 4n, gia tri cia cac dic tinh than thit x4c dinh dugc c6 thé
tang 1én hoic giam xubng.

Theo mdt phuong an khac nita, gié tri ciia mot hodc nhiéu trong sb cac dac
tinh thén thit x4c dinh dugc dugc tang 1én: d6 day md, trong lugng céc co quan,
cac déc tinh vong nguc, trong luong méc ham, loai than thit, va gia tri than thit.

Theo mot phuong an khac nita, gid tri cia mot hodc nhiéu trong s céc dic
tinh than thit xac dinh dugc dugc giam xuéng: d6 day md, trong lugng cic co
quan, cac dic tinh vong nguc, trong lugng moc ham, loai than thit, va gia tri than
thit.

Theo mdt phuong én khéc nita, séng ché dé cap dén phuong phép lam giam
ty 1€ tir vong & gia cAm bao gdm viéc cung cap ching san xut enzym cho gia cAm
v6i lugng c6 hiéu qua dé 1am giam ty 18 tir vong clia gia cAm néu trén so véi gia
cam khong dugc cung cap chiing san xuit enzym nay.

Theo mot phuong 4n khac, sang ché dé cip dén phuong phép cai thién kha
ning tiéu héa lignin bao gdm viée cung cip chiing san xudt enzym cho gia cim
v6i Iuong c6 hidu qua dé cai thién kha nang tiéu hoa lignin so v6i gia cAm khong

dugc cung cap ching san xuat enzym nay.

-25-



24839

Theo mot phuong 4n khéc, sdng ché dé cap dén phuong phép cai thién kha
ning tiéu héa lignin trong cac khiu phan #n c¢6 ham lugng xo cao bao gdm viée
cung cép chung san xuét enzym cho gia cAm véi lugng ¢6 hiéu qua dé cai thién
kha ning tiéu héa lignin cta cac khiu phéan an c6 ham lugng xo cao so véi gia
cam khong duoc cung cip chuing san xuét enzym ndy. Theo mdt phuong an khéc,
céc khau phan 3n c6 ham luong xo cao bao gdm cic khéu phan n trén co s& sén
phim phu. Theo mot phuong an khac nita, khu phan 4n chita DDGS.

Theo mot phuong an khéc, séang ché dé c4p dén phuong phép cdi thién kha
ning tiéu héa biéu kién trong rudt hdi bao gdm viée cung cdp ching san xuét
enzym cho gia cim vdi lugng c6 hiéu qua dé cai thién kha nang tiéu hoa biéu kién
trong rudt hdi so véi gia cAm khéng dugc cung cip ching san xuét enzym nay.

Theo mét phuong an khac nita, sang ché dé cap dén phuong phép cai thién
kha nang tiéu héa biéu kién subt éng tiéu hoa bao gdm viéc cung cép ching san
xuit enzym cho gia cim véi lugng c6 hidu qua dé cai thién kha ning tiéu héa biéu
kién sudt éng tiéu hoa so vai gia cam khong dugc cung cdp ching san xuit enzym
nay.

Theo mdt phuong an khéc nita, sang ché dé cap dén phuong phép ha thip
do pH cua digesta trong rudt hdi bao gdm viéc cung cép ching san xuét enzym
cho gia cAm véi luong c6 hiéu qua dé ha thip d6 pH cua digesta trong rudt hdi so
v6i gia cdm khong dugc cung cdp ching san xuét enzym nay.

Theo mét phuong 4n khac nita, cac phuwong phap d& cép & trén con bao
gdm viéc cung cip thirc an c6 bd sung ching san xuét enzym.

Céc ching san xuit enzym dé cai thién hiéu suét tdng trudng cla gia cim
6 thé dugc cung cép dudi dang ching don, mot hodc nhiéu sy két hop cia cac
chiing ndy, mot hodc nhiéu dich ndi trén bé& mat tir gidng nudi cdy cac chung nay,

thirc 4n bao gdm mot hodc nhi€u ching hozc hdn hop ctia ching.

C. Hiéu suit ting trudng cia lon
Theo mdt phuong 4n, séng ché dé cap dén phuong phép 1am ting hiéu sudt
tdng truéng cla lon bao gdm viée cung cip ching san xuét enzym cho lon véi

luong c6 hidu qua dé 1am ting hiéu suit ting truéng cia lgn so véi lgn khong
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dugc cung cip ching san xuat enzym nay. Cac phuong phép dugc dé xuét theo
sang ché c6 thé duogc sir dung dé cai thién hidu sut ting truéng khong phu thude
vao thirc dn hoic khiu phén an cda lon.

Theo mdt phuong 4n, sang ché dé cap dén phuong phép 1am ting hiéu suét
ting truéng & lon duoc cho 4n khiu phin in c6 ham lugng sin pham phu xo cao
bao gbm viéc cung cip ching san xuit enzym cho lgn, né duge cho an khiu phin
4n c6 ham luong san phdm phu xo cao, v6i luong c6 hidu qua dé 1am tang hidu
sudt tang truéng cta lon so véi lon khong dugc cung cip ching san xut enzym
nay.

Theo mot phuong 4n khac, sang ché dé cap dén phuong phép 1am ting mirc
ting trong trung binh ngay & lgn bao gdm viéc cung cdp ching san xuit enzym
cho lon vé6i lugng ¢6 hiéu qua dé 1am ting mirc ting trong trung binh ngay cua lgn
so v6i lon khong duge cung cip ching san xudt enzym nay.

Theo mot phuong an khic, sang ché @ cap dén phuong phép lam ting
lurong &n trung binh ngay & lon bao gdm viéc cung cip ching san xuét enzym cho
lon vé6i luong c6 hiéu qua dé 1am ting luong in trung binh ngiy so véi lon khong
duogc cung cip chiing san xuat enzym nay.

Theo mdt phuong 4n khéc, sang ché d& cap dén phuong phap cai thién hiéu
qué thire 3n cia thirc an cho dong vét & lon bao gdm viéc cung cap cho lon thirc
an cho dong vat c6 bd sung ching san xuét enzym véi lwong cé hiéu qua dé 1am
tang hi€u qud thirc dn & lon so v&i lgn khong dugc cung chp ching san xuét
enzym nay.

Theo mot phuong 4n khéc nita, sang ché dé cap dén phuong phap cai thién
cac dic tinh thén thit cta lon bao gdm viée cung cdp ching san xuét enzym cho
lon v6i lugng c6 hi€u qua dé cai thién cac dic tinh than thit cia lon so véi lon
khéng dugce cung cip ching san xudt enzym ndy. Céc dic tinh than thit c6 thé
duoc cai thién bao gdbm nhung khong chi gi6i han & d6 diy m&, do day thin; ty 18
phén tram thit méc ham; trong lugng moéc ham, trong lugng cac co quan, loai thian
thit, va gia tri than thit.

Theo mét phuong an, gia tri cia cac dédc tinh than thit xac dinh dugc c6 thé

tang 1én hodc gidm xuodng.
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Theo mot phuong an khéc nita, gia tri cia mot hodc nhiéu trong s6 cac dic
tinh than thit xdc dinh dugc dugc ting 1én: d6 day md, do day thin; ty 1€ phén
tram thit m6c ham; trong luong méc ham, trong luong cic co quan, loai than thit,
va gi4 tri than thit.

Theo mét phuong an khac nira, gia tri cia mot hodc nhiéu trong sb cac dic
tinh than thit xac dinh dugc dugc giam xubng: do diy md, do day thin; ty 18 phan
tram thit méc ham; trong luong méc ham, trong luong cc co quan, loai than thit,
va gié tri than thit.

Theo mét phuong 4n khac nita, sang ché dé cap dén phuong phép lam giam
ty 1€ tir vong & lon bao gdm viée cung cép chiing san xuét enzym cho lgn vai
lugng c6 hidu qua dé 1am giam ty I t&r vong & lgn néu trén so v6i lon khong duge
cung cép ching san xut enzym nay.

Theo mot phuong 4n khéc, sang ché dé cap dén phuong phap cai thién kha
ndng tiéu héa lignin bao gdm viée cung cdp ching san xuét enzym cho lon véi
lugng c6 hiéu qua dé cai thién kha nang ti€u hoéa lignin so véi lon khong dugc
cung cip chting san xuét enzym nay.

Theo mot phuong 4n khéc, sdng ché dé cap dén phuong phap cai thién kha
ning tiéu hoa lignin trong cac khiu phin #n c¢6 ham lugng xo cao bao gdém viéc
cung cdp ching san xuét enzym cho lon véi lugng 6 hiéu qua dé cai thién kha
nang tiéu hoa lignin cta cac khau phéan an c6 ham luong xo cao so véi lgn khong
duoc cung cip chung san xut enzym nay. Theo mdt phuong an khac, cic khiu
phén in c¢6 ham lugng xo cao bao gdm cac khiu phan #n trén co sé san pham phu.
Theo mdt phuong 4n khic nita, khdu phén an chira DDGS.

Theo mot phuong 4n khéc, séng ché dé cip dén phuong phap cai thién kha
ning tiéu héa biéu kién trong rudt hdi bao gbm viée cung cdp chung sén xuAt
enzym cho lon véi lugng c6 hidu qua dé cai thién kha ning tiéu héa biéu kién
trong rudt hdi & lon so véi lon khong dugc cung cdp chiing san xuAt enzym nay.

Theo mét phuong 4n khac nita, sang ché dé cap dén phuong phép cai thién
kha ning tiéu héa biéu kién sudt 6ng tiéu héa bao gbm viée cung cép ching san

xudt enzym cho lgn véi lugng c6 hiéu qua @€ cai thién kha ning tiéu hoa biéu kién
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subt 6ng tiéu héa & lon so véi lon khong dugc cung cdp chung san xut enzym
nay.

Theo mét phuong an khéc nita, séng ché dé cap dén phuong phép ha thip
do pH cua digesta trong rudt hdi bao gdm viée cung cip ching san xuit enzym
cho lgn v6i lugng c6 hi€u qua dé ha thip d6 pH cia digesta trong ru6t hoi & lon so
v6i lon khong duge cung cip ching san xuét enzym nay.

Theo mét phuong 4n khac nita, cdc phuong phap dé cdp & trén con bao
gdm viéc cung cép thirc 4n c6 bd sung chiing san xuit enzym.

Theo mdt phuong an khéc, cac chiing san xuit enzym trong cdc phuong
phép dé cdp & trén lién quan t6i hidu sut ting trudng cta lon 13 ché phim chira
cac chuing Bacillus subtilis AGTP BS918 (NRRL B-50508), AGTP BS1013
(NRRL B-50509) va AGTP BS3BP5 (NRRL B-50510).

Céc ching san xuit enzym dé cai thién hiéu suét tdng truéng cla lon c6 thé
dugc cung cép dudi dang chiing don, mot hodc nhiéu su két hop ctia céc ching
nay, mot hoic nhidu dich ndi trén bé mit tir gidng nudi cly céc chung nay, thirc 4n

bao gdm mét hodc nhiéu chung hodc hdn hop ctia ching.

Céac phuong phap dé cai thién cho bé chira phéan

Theo mot phuong 4n, sang ché dé cap dén phuong phép dé cai thién cho bé
chita phan bao gém viéc cung cip (cac) ching san xudt enzym, mot hogc nhiéu
su két hop cua cac ching nay, mot hoic nhiéu dich ndi trén bé mit tir giéng nudi
cdy cac ching nay, thic in bao gdbm maot hodc nhidu ching hodc hén hop cua
chiing cho dong vat véi lugng hitu hiéu dé cai thién cho bé chira phan. Theo mét
phuong an, dong vat nay 1a lgn. Theo c4c phuong 4n nhét dinh, bé chira phén 1a
ham phan.

Theo mét phuong 4n khéc nita, sing ché dé cép dén phuong phap cai thién
chat luong khong khi trong chudng nudi dong vt bao gdm viée cung cap (cac)
chiing san xudt enzym, mot hodc nhidu su két hop cua cac ching nay, mot hodc
nhiéu dich néi trén bé mat tir gidng nudi cly céc ching nay, thic dn bao gdm mot
hozc nhidu ching hodc hdn hop clia chiing cho dong vat véi luong hiru hidu dé cai

thién chét lugng khong khi trong chudng nay. Theo mot phuong an, viéc cai thién
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chét lugng khong khi bao gdm viéc giam b6t cac moi trong chudng. Theo mot
phuong an khéc, viéc cai thién chét lugng khong khi bao gﬁ‘)m lam gidm su sinh ra
ctia mot hodc nhiu chét sau: cc axit béo d& bay hoi, amoniac, metan, hoic hydro
sulfua.

Theo it nhat mot sé phuong 4n, viéc cung cdp nay cai thién it nhat mot
trong sb cac diu hiéu: it tao bot, it tich tu cac chat rin, va cdc ham lugng nito, luu
huynh, phospho, nito gin véi chit xo, tdng protein, chit béo, va chit xo it hon khi
50 v6i him phan déi chimg.

Theo mot phuong &n, cac chiing san xuit enzym dé cai thién cho bé chira
phén bao gdm chiing Bacillus. Theo mot phuong an, ching Bacillus 13 Bacillus
subtilis. Theo mot phuong an khac, ching Bacillus 1a Bacillus pumilus.

Theo mot phuong an khac, ‘céc chiing san xuit enzym dé cai thién bé chira
phan bao gdm nhung khong chi gidi han & Bacillus subtilis AGTP BS3BPS3,
Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521, Bacillus subtilis
AGTP BS918, Bacillus subtilis AGTP BS1013, va Bacillus subtilis AGTP
BS1069, Bacillus subtilis AGTP 944, Bacillus pumilus AGTP BS 1068 va
Bacillus pumilus KX11-1, va cac chung c6 toan bo dic tinh cua né, dan xuit hoidc
thé bién di bt ky ciia chung, va hén hop cda chiing.

Theo mét phuong 4n khéc, sang ché dé cap dén phuong phap cai thién bé
chtra phan bao gém buéc cho tiép xtc (cac) ching san xuét enzym, mot hoic
nhiéu sy két hop cia cac ching nay, mét hoic nhiéu dich ndi trén bé mat tur gibng
nudi cdy cac ching nay, ché pham chtra mot hodc nhidu ching hodc hdn hop cta
chung truc tiép véi bé chira phan, nhu him phan. Céc cai thién thu dugc tir viée
tiép xic (cac) ching san xuat enzym truc tiép v6i bé chira phan bao gdm it nhat
mot trong s cac diu hiéu it tao bot, it tich tu cac chét rin, va cdc ham lugng nito,
Iuu huynh, phospho, nito gén véi chat xo, tdng protein, chat béo, va chét xo it hon
50 v6i cac hAm phan dbi chimg.

Theo mot phuong 4n khéc, cic phuong phap dugc mé ta & trén cb thé duoc
sir dung dé cai thién cac van d& vé phan thai, bao gdm nhung khong chi gidi han

0, su tao bot trong ham phén, sy tich tu cac chét ran, sy gia ting vé cic ham lugng
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(a) nito, (b) luu huynh, (c) phospho, (d) nito gin két xo,(e) téng protein, (f) chat

béo, va (g) xo.

A. C4c phuong phap kiém soat hodc khir bot trong bé chtra phén

Theo mot phuong 4n khac, sing ché dé cap dén phuong phap kiém soat
hoic khir bot trong bé chira phan bao gdm budc cung cip lugng hiru hiéu cua
(c4c) ching san xuét enzym, mot hodc nhiéu su két hgp cuia céc ching nay, mot
hozc nhiéu dich ndi trén bé mat tir gidng nubi ciy cac chung ndy, thirc 4n bao gbm
mot hodc nhiéu ching hodc hdn hop ctia ching cho dgng vat v4i lugng hitu hiéu
dé ddi chimg hodc khir bot trong bé chira phan so véi bé chira phén cho cac dong
vat khong duge cung cip cac chiing san xuét enzym. Theo mot phuong an khac
nita, ty 1¢ bot:chat 1éng ctia bé chira phan dugc giam xudng.

Theo mot phuong 4n khac, séng ché dé cip dén phuong phap kiém soat
hoic khir bot trong him chira bao gdm budc cho tiép xtc (c4c) chiing san xuét
enzym, mdt hodc nhiéu su két Ligp cda cic chung nay, mot hoic nhiéu dich ndi
trén bé mat tir giéng nudi cdy cac ching nay, ché phim chira mot hoic nhiéu
chung hodc hén hop ciia ching truc tiép véi him chta phén véi lugng hiru hiéu dé
d6i ching hoac khir bot trong him chita phan so v6i him chta phan khong c6 céc
chiing san xuit enzym. Theo mot phuong 4n khéc, ty 18 bot:chét 16ng cta bé chia
phan dugc giam xudng.

Luong bot trong bé chtra phan c6 lién quan t6i ham luong céc chét rin
trong bé chtra phan. Bé chira phan c6 ty 1& phan trim chit rén cao néi chung s€ c6
ty 1& bot:chét 16ng 16n, va vi vy nhiéu bot hon.

Theo mot phuong 4n khac, sing ché dé cap dén phuong phap kiém soat
hoic khir bot trong bé chira phin bao gdm budc cung cip luong hitu hiéu cia
(c4c) chiing san xudt enzym, mot hodc nhiéu su két hgp cda cac ching nay, mot
hozc nhiéu dich ndi trén bé mat tir gidng nudi ciy cac chung nay, thirc 4n bao gdm
mdt hodc nhiéu chting hoic hon hop cia chung cho ddng vat véi lugng hitu hiéu
dé 1am giam lugng céac chét rin, va nho dé lam giam lugng bot, trong bé chira

phén so v6i bé chira phén cho cic dong vat khong duogc cung cap cac ching san

-31-



24839

xuat enzym. Theo mot phuong 4n khac nita, ty 16 bot:chét 16ng ciia bé chira phéan
duoc giam xubng.

Theo mét phuong én khac, séng ché d& cap dén phuong phap kiém soat
hoic khir bot trong bé chtra phan bao gdém budc cho tiép xtic (cac) ching san xuét
enzym, mdt hodc nhiéu su két hop clia cac ching nay, mot hoic nhiéu dich ndi
trén bé mit tir gibng nudi ciy cac ching nay, ché phim chira mot hodc nhidu
ching hogc hén hop ctia chiing truc tiép véi bé chira phin véi lugng hiru hidu dé
1am giam lugng cac chit rén trong bé chira phan so véi bé chira phén khong co
c4c chiing san xuit enzym. Theo mot phuong 4n khac, ty 18 bot:chat 16ng cta bé

chtra phan dugc giam xuong.

B. Céc phuong phép lam thay ddi hé sinh thai vi sinh vat trong bé chtra phan

Theo mot phuong 4n, sang ché dé cap dén phuong phép lam thay ddi hé
sinh thai vi sinh vét trong bé chita phin bao gdm viéc cung cip (c4c) chung san
Xuét enzym, mot hodc nhiéu su két hop cua céc ching nay, mot hosc nhiéu dich
ndi trén bé mit tir gidng nudi cdy cac chiing nay, thirc 4n bao gdm mot hodc nhiéu
chung hodc hén hop ctia chiing cho dong vat véi lugng hitu hiéu dé 1am thay dbi
sinh thai hoc vi sinh vét trong bé chira phén so v6i bé chira phén cho céc dong vt
khéong dugc cung cip cac ching san xuét enzym.

Theo mdt phuong an khéc, séng ché dé cap dén phuong phap lam thay d6i
hé sinh thai vi sinh vt trong bé chtra phan bao gdm budc cho tiép xtic (céc) chung
san xudt enzym, mot hodc nhidu su két hop cta cac ching nay, mot hodc nhiéu
dich ndi trén bé mit tir gidng nubdi cly cac chiing nay, ché phdm chira mot hoic
nhiéu ching hodc hdn hop ctia chting truc tiép véi bé chua phén véi lugng hitu
hiéu dé lam thay ddi sinh thai hoc vi sinh vt trong bé chira phan so véi bé chira
phan ma trong d6 cac ching sin xuit enzym khong dugc sir dung.

Theo mét phuong én, cac chiing san xuit enzym c6 thé lam thay doi, hoic
14 truc tiép hodc gian tiép, sinh thai hoc vi sinh vt trong bé chira phan va gdy ra
su gia ting vé& quan thé cia cac loai vi khudn nhét dinh va su giam vé quéin thé
ctia cc loai vi khudn khéc. Céc loai vi khuin c6 thé dugc lam thay dbi, hodc 1a

truc tiép hodic gian tiép, béi cac chiing san xuét enzym bao gdm nhung khong chi
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gioi han & methanogens, bacteroides, Clostridium cluster I, clostridium cluster IV,
clostridium cluster XIVa, va vi khuin khir sulfat.

Theo mdt phuong 4n, cic ching san xuit enzym c6 kha ning dich chuyén
su sir dung chét dinh dudng béi quin thé vi sinh vat va sau d6 lam thay ddi sinh
thai hoc vi sinh vat dé sao cho cac hién tuong tao bot két tu dugc giam bét, hodc
14 boi viée giam bot san lugng khi c6 thé bi bdy trong mang bot, 1am thay ddi kha
ning sén c6 cia cac hgp chit phan tir tao thanh mang bot, hodc 13 tc ché truc tiép

su phét trién cua vi khuan di kém véi cac hién tuong tao bot.

C. Cac phuong phap lam thay dbi thanh phan axit béo d& bay hoi

Theo mdt phuong 4n, sang ché d& cap dén phuong phap lam thay dbi thanh
phén axit béo d& bay hoi trong phan bao gdm budc cung cp chiing san xuét
enzym cho dong vat véi lugng hiru hiéu dé lam thay d6i thanh phén axit béo trong
phén cua dong vat néu trén so v6i phan ciia dong vat thir hai khong duge cung cip
chiing san xuit enzym. Theo mot phuong 4n, viéc 1am thay dbi thanh phan axit
béo c6 thé din dén sy gia tdng cua cac axit béo nhit dinh va su giam cla céc axit
béo khac. Theo mdt phuong én khéc, viéc 1am thay ddi thanh phén axit béo c6 thé
xay ra theo kiéu truc tiép hozc kidu gian tiép.

Theo mdt phuong én, séng ché d& cap dén phuong phép 1am thay d6i thanh
phan axit béo d& bay hoi trong bé chira phan bao gdm budc cung c4p chung san
xuat enzym cho dong vat v6i lugng hiru hiéu dé 1am thay ddi thanh phin axit béo
trong phén ctia dong vét néu trén dugc chira trong bé chira phan néu trén so véi
phén cua dong vat tha hai khong duoc cung cip chiing sin xuét enzym. Theo mdt
phuong 4n, dong vat nay 1a lon. Theo mot phuong 4n khéc, bé chira phan 12 him
phén.

Theo mét phuong 4n khac nita, sang ché dé cap dén phuong phap lam thay
d6i thanh phin axit béo d& bay hoi trong bé chira phan bao gdm cac budc cung
cép chiing san xuét enzym cho dong vit; xac dinh lugng axit béo dé bay hoi trong
phén cia dong vat dugc cho 4n céc ching san xuit enzym; va diéu chinh ndng do
cua chuing san xuét enzym dugc cho dong vat in dé dat dugc néng do axit béo dé

bay hoi dugc mong mudn trong phan dugc chia trong hdm phan.
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Theo mot phuong an khac nita, sang ché @& cap dén phuong phép lam thay
d6i thanh phan axit béo d€ bay hoi trong bé chira phan bao gdm bube cho tiép xtc
chiing san xut enzym truc tiép v6i bé chira phén vé6i lugng hitu hidu dé 1am thay
d6i thanh phén axit béo trong bé chira phén so v&i bé chira phén khong c6 chung
san xudt enzym.

Theo mét phurong an khac, cac axit béo dé bay hoi ¢6 thé duoc lam thay
ddi boi cac phuong phap duge dé xuét theo sang ché bao gdm nhung khong chi
gi6i han & axetat, propionat, butyrat, I-butyrat, 4-metyl-valerat. Theo mdt phuong
an khéc, cac phuong phép theo sang ché lam tang luong axit butyrat béo trong
phén. Theo mdt phurong 4n khac nira, cac phuong phép theo séng ché 1am giam
luong axit 4-metyl-valert béo trong phan.

Theo mot phuong 4n khéc, tong céc axit béo d& bay hoi ¢6 thé duoc lam
thay ddi. Theo mot phuong 4n khac, cac phuong phap duoc dé xuét theo sang ché

lam giam tdng céc axit béo d& bay hoi trong phén.

Céc phuong phap lam thay dbi cac phat thai khi

Theo mot phuong é4n, sang ché @& cap dén phuong phép lam thay ddi céc
phat thai khi bao gém viéc cung cap ching san xuét enzym cho dong vat vai
lrong hitu hiéu dé lam thay ddi cac phat thai khi so vi dong vat khong duoc cung
cAp chung san xuét enzym. Theo m¢t phuong 4n, viéc lam thay ddi cac phat thai
khi c6 thé d4n dén sy gia tang cua cac phat thai khi nhit dinh va su giam cta cac
phat thai khi khac. Theo mot phwong 4n khac, viéc 1am thay dbi cac phat thai khi
c6 thé xay ra theo kiéu truc tiép hoic kidu gian tiép.

Theo mét phuong 4n, cac ching san xuat enzym dé lam thay ddi cac phat
thai khi bao gdm chung Bacillus. Theo mt phuong an, ching Bacillus 13 Bacillus
subtilis. Theo mot phwong an khac, chung Bacillus 14 Bacillus pumilus.

Theo mét phuong an khac, cac chiing san xuit enzym dé lam thay ddi cac
phat thai khi bao gém nhung khong chi gi6i han & Bacillus subtilis AGTP
BS3BP35, Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521, Bacillus
subtilis AGTP BS918, Bacillus subtilis AGTP BS1013, va Bacillus subtilis AGTP
BS1069, Bacillus subtilis AGTP 944, Bacillus pumilus AGTP BS 1068 va
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Bacillus pumilus KX11-1, cac chung c6 toan bo dic tinh ciia né, dan xuat hodc thé
bién di bét ky ctia chung, va hdn hop cta chung.

Céc ching san xuit enzym dé 1am thay dbi cac phat thai khi c6 thé duoc
cung cip dudi dang ching don, mot hodc nhidu su két hop cda céc ching nay,
mdt hozic nhidu dich nbi trén bé mit tir gibng nubi cdy céc ching nay, thirc dn bao
gém mét hodic nhiéu ching hoic hdn hop cua chung.

Céc chit khi c6 thé dugc 1am thay dbi boi céac chiing san xuit enzym bao
gbm nhung khong chi gi6i han & amoniac, cacbon dioxit, metan, va hydro sulfua.

Theo mot phuong 4n khéc, sang ché dé cap dén phuong phép 1am thay déi
cac phat thai khi trong chudng nuéi dong vét bao gbém viéc cung cip ching san
xuat enzym cho ddng vat véi luong hitu hiéu dé 1am thay ddi cac phét thai khi
trong chudng nudi so véi chudng nudi cac dong vat khong dugc cung cip cac
ching san xuit enzym. Theo mét phuong é&n, dong vat nay 1a logn. Theo mot
phuong 4n khac, chudng nay nim trong chudng gia stic. Theo mot phuong an, su
phét thai khi metan va hydro sulfua dugc khir trong chudng nuéi cic dong vt
dugc cung cip cac chiing san xuét enzym.

Theo mdt phuong 4n khac, sang ché dé cap dén phuong phép 1am thay ddi
c4c phat thai khi trong chudng nudi cic dong vat bao gbm viéc cung cap ching
san xuit enzym cho dong vat véi lugng hitu hiéu dé 1am thay ddi cac phat thai khi
trong chudng nudi déng vat nay; va xac dinh lugng khi trong chudng nay.

Theo mdt phuong 4n khac, sang ché dé cap dén phuong phap 1am thay dbi
cac phat thai khi trong bé chira phin bao gdm buédc cung cip ching san xuit
enzym cho dong vét v6i lugng hitu hiéu dé 1am thay dbi cac phat thai khi trong bé
chira phan so véi bé chira phan ctia cic dong vat khong duoc cung cép cac ching
san xut enzym. Theo mot phuong 4n, dong vat nay 1a lon. Theo mdt phuong an
khac, bé chira phan 13 him phan.

Theo mdt phuong 4n khéc, sang ché dé cap dén phuong phép lam thay dbi
c4c phat thai khi trong bé chira phan bao gém budc cho tiép xtc chiing san xuét
enzym tryc tiép véi bé chira phan véi lwong hiru hidu dé lam thay ddi cac phat thai
khi so v6i bé chira phan khong c¢6 cac chiing san xuit enzym. Theo mot phuong

4n, dong vat nay 12 lgn. Theo mot phuong 4n khéc, bé chira phan 13 him phan.
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Theo mot phuong 4n, sy phat thai khi metan va hydro sulfua dugc 1am

gidm.

Cac phuong phép lam thuyén giam dap tmg viém

Sang ché ciing mo ta phuong phap lam thuyén gidm cic tdc dong viém &
dong vat bao gdbm viéc cung cp chung san xuét enzym cho dong vt véi luong ¢
hiéu qua dé 1am thuyén giam hoic trc ché dap g viém. Theo mot vi du, dong vt
14 dong vat c6 vi. Theo mét vi du khac, dong vat nay 1a gia cam. Theo mét vi du
khac, dong vat 1a ga. Theo mot vi du khac nira, dong vat nay 1a lon.

Céc ching san xudt enzym c6 thé lam thuyén gidm hoic trc ché dép ung
viém & muc 2-5%, 5-10%, 10-15%, 15-20%, 20-25%, 25-30%, 30-35%, 35-40%,
40-45%, 45-50%, 50-55%, 55-60%, 60-65%, 65-70%, 70-75%, 75-80%, 80-85%,
85-90%, 90-95%, va 16n hon 95% so véi ddi chimg tham chiéu (vi dy, tac nhan
khong co6 dic tinh khéng viém, nhu nuéc mubdi dugc dém hoidc chung khong cé
cac ddc tinh khang viém).

Theo mot vi dy, cac ching sin xuit enzym dé lam thuyén giam céc tac
dong viém & dong vat bao gdm ching Bacillus. Theo mot vi du, ching Bacillus 1a
- Bacillus subtilis. Theo mot vi du khéc, ching Bacillus 13 Bacillus pumilus.

Theo mdt vi du khac, cac chiing san xut enzym d& lam thuyén giam céac
tac dong viém & dong vat bao gdm Bacillus subtilis AGTP BS3BPS5, Bacillus
subtilis AGTP BS442, Bacillus subtilis AGTP BS521, Bacillus subtilis AGTP
BS918, Bacillus subtilis AGTP BS1013, va Bacillus subtilis AGTP BS1069,
Bacillus subtilis AGTP 944, Bacillus pumilus AGTP BS 1068 va Bacillus pumilus
KX11-1, cac ching c6 toan bd dic tinh cta nd, dan xuit hoic thé bién di bét ky
ctia chung, va hdn hop ctia ching.

Theo mot vi du khac, cac chiing san xuét enzym dé lam thuyén giam céac
tac dong viém & dong vat 1a ché phdm chira Bacillus subtilis AGTP BS1013,
Bacillus subtilis AGTP BS3BP5, va Bacillus subtilis AGTP 944. '

Céc ching san xuit enzym c6 thé 1am thuyén gidm hogc e ché dap img
viém béi viéc 1am gidm su bidu hién cia cic gen dugc bao gdm trong dap ung

viém. Theo mot vi dy, cdc ching san xuat enzym c6 thé 1am gidm su biéu hién cua
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gen ¢ muc 2-5%, 5-10%, 10-15%, 15-20%, 20-25%, 25-30%, 30-35%, 35-40%,
40-45%, 45-50%, 50-55%, 55-60%, 60-65%, 65-70%, 70-75%, 75-80%, 80-85%,
85-90%, 90-95%, va 16n hon 95% so v6i dbi ching tham chiéu (vi dy, tic nhan
khong c6 cac dic tinh khang viém, nhu nuéc mudi dugc dém hodc chung khong
¢6 céc déc tinh khang viém).

Theo mét vi du khéc, cac ching san xudt enzym c6 thé lam thuyén gidm
hogc trc ché dap tmg viém béi viéc lam giam su biéu hién cua protein dugc bao
gdm trong déap ung viém.

Theo mot vi du khac nita, cac chiing san xuit enzym c6 thé 1am thuyén
giam hoc trc ché dap Gng viém béi viec lam giam hoat tinh protein dugc bao gém
trong dap trng viém.

Theo mot vi du khéc, cac ching san xuét enzym co thé 1am giam su biéu
hién hodc hoat tinh protein & mirc 2-5%, 5-10%, 10-15%, 15-20%, 20-25%, 25-
30%, 30-35%, 35-40%, 40-45%, 45-50%, 50-55%, 55-60%, 60-65%, 65-70%, 70-
75%, 75-80%, 80-85%, 85-90%, 90-95%, va 16n hon 95% so vé6i dbi chimg tham
chiéu (vi du, tac nhan khong c6 cac dic tinh khang viém, nhu nudc mudi duoc
dém hodc chung khong c6 cac dic tinh khang viém).

Theo mét vi du khac, cic ching san xudt enzym c6 thé lam giam su biéu
hién cla gen hodc lam gidm hoat tinh cua protein trong dudng bét ky lién quan t6i
dép tmg viém bao gém nhung khong chi gidi han & sy bam dinh-thoat mach-di
tra; truyén tin hiéu chét theo chuong trinh; truyén tin hiéu canxi; thac bd tro;
xytokin, va truyén tin hiéu xytokin; téng hop va truyén tin hiéu eicosanoid; truyén
tin hiéu glucocorticoid/PPAR; truyén tin hiéu thu thé nglu hop G-protein; phat
hién tac nhan giy bénh bim sinh; truyén tin hiéu bach cau; truyén tin hiéu MAPK;
truyén tin hiéu té bao giét tu nhién; truyén tin hiéu NK-kappa B; trinh bay khang
lgm@nmw%ﬁnmeBK%KﬂRowgmmeMa@yﬁméb%ﬁémw&
tin hi€éu va siéu ho TNF.

Theo mdt vi du, c4c ching sin xuit enzym c6 thé lam gidm hoat tinh hodc
su biéu hién cua xytokin bao gdm nhung khong chi gidi han & interleukin,
interferon, yéu t6 gdy hoai tir khdi u, erythropoietin, Tpo, Fit-3L, SCF, M-CSF, va
MSP.
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Theo mét vi dy, interleukin bao gém nhung khong chi giéi han &
interleukin (IL)-1, IL-1a, twong tu IL-1, IL-B, IL-1RA, IL-2, IL-3, IL-4, IL-5, IL-
6, tuong tu IL-6, IL-7, IL-8, IL-9, IL-10, twong ty IL-10, IL-11, IL-12, IL-13, IL-
14, IL-15, IL-16, IL-17,IL-18, IL-19, IL-20, IL-21, IL-22, GM-CSF, va OSM.

Theo mét vi du khéc, interferon bao gdm nhung khéng chi gi6i han & IFN-
o, IFN-f, va IFN-gama.

Theo mot vi du khéc, yéu td gy hoai ttr khéi u bao gbm nhung khong chi
gidéi han ¢, CD154, LT-B, TNF-a, TNF-B, TGF-B1, TGF-B2, TGF-B3, 4-1BBL,
APRIL, CD70, CD153, CD178, GITRL, LIGHT, OX40L, TALL-1, TRAIL,
TWEAK, va TRANCE.

Theo mot vi du khac, cac chung san Xuat enzym cé thé dugc st dung dé
1am giadm hoat tinh hodc 1am gidm sy biéu hién cua cac chemokin bao gdém nhung
khong chi gi6i han & cdc chemokin C, cac chemokin CC, c4ac chemokin CXC, va
cac chemokin CXC3.

Theo mot vi du, cac chemokin C bao gém nhung khoéng chi giéi han &
XCL1, va XCL2.

Theo mét vi du khac, cac chemokin CC bao gébm nhung khong chi gidi han
¢ CCL1, CCL 2, CCL 3, CCL 4, CCL 5, CCL 6, CCL 7, CCL 8, CCL 9, CCL 10,
CCL 11, CCL 12, CCL 13, CCL 14, CCL 15, CCL 16, CCL 17, CCL 18, CCL 19,
CCL 20, CCL 21, CCL 22, CCL 23, CCL 24, CCL 25, CCL 26, CCL 27, va CCL
28.

Theo mét vi du khac, cdc chemokin CXC bao gdm nhung khéng chi gidi
han & CXCLI1, CXCL2, CXCL3, CXCL4, CXCL5, CXCL6, CXCL7, CXCLS3,
CXCL9, CXCL10, CXCL11, CXCL12, CXCL13, va CXCL14.

Céc chiing san xudt enzym dé lam thuyén giam dép g viém c6 thé duoc
cung cép dudi dang ching don, mot hodc nhiéu su két hop cua céc ching nay,
mot hoic nhidu dich ndi trén bé mat tr gidng nudi cly cac chung nay, thirc 4n bao
gbm mét hodc nhiéu ching hodc hén hop ciia chiing.

Céc chung, cac phuong phép va cac ché phdm dugce dé xuit bsi sang ché
¢6 thé dugc md ta tiép boi cac khia canh duge danh s dusi day.

1. Chung Bacillus dugc phan lap c6 hoat tinh ¢6 enzym.
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2. Ching nhu dugc xac dinh ¢ khia canh 1, trong @6 hoat tinh enzym duogc
chon tir nhém gém hoat tinh xenlulaza, hoat tinh a-amylaza, hoat tinh xylanaza,
esteraza, B-mannanaza, hoat tinh lipaza, hoat tinh proteaza, va cac két hop cua
ching.

3. Ching nhu dugc xac dinh & bét ky trong sb cac khia canh néu trén, trong
d6é hoat tinh enzym dugc chon tir nhom gém hoat tinh zeinaza va hoat tinh
pnﬁeazadéutucng,Vécéckéthqpcﬁachﬁng

4. Ching nhu dugc xac dinh & bt ky trong sb cac khia canh néu trén, trong
do, khi chiing nay dugc cung cép cho dong vat, thi chiing nay tao ra su cai thién
khong tri lidu vé it nhat mot trong s6 cic hiu qua gy ra tir cac thanh phan phirc
~tap cua khau phan an, c4c van d& vé phén thdi, hiéu qua san xuit lon, cdc dic tinh
than thit, va nang suit lon khi cho an DDGS & mirc dd cao khi so vé6i dong vat dbi
chung.

5. Ching nhu dugc x4c dinh & bat ky trong s céc khia canh néu trén, trong
do, khi chung nay dugc cung cép cho dong vit, thi ching nay tao ra su cai thién
khong tri liéu vé it nhat mét trong s6 cac hau qua gy ra tir cdc thanh phan phuc
tap cia khau phén in, cac van dé vé phén thai, hiéu qua san xuét lon, cac dic tinh
than thit, va ning suit lon khi cho an DDGS & mirc dd cao it nhét 12 2% so véi
dong vat d6i chung.

6. Ching nhu dugc x4c dinh & bét ky trong s cac khia canh néu trén, trong
do, khi chung nay dugc cung cip cho dong vat, thi chiing nay tao ra su cai thién
khoéng tri liéu v& it nhit mot trong sb cac dau hiéu: thé trong, ting trong trung binh
ngay, lugng an trung binh ngay, hi¢u qua thirc an, cic dic tinh than thit, kha ning
tiéu hoa chat dinh dudng va cic vin d& vé& phan thai khi so véi dong vat déi
ching.

7. Ching nhu dugc xac dinh & bat ky trong sé cac khia canh néu trén, trong
do, khi ching nay dugc cung cip cho dong vat, thi ching nay tao ra su cai thién
khoéng tri liéu v& it nhit mot trong sb cac dau hiéu: thé trong, ting trong trung binh
ngay, luong an trung binh ngay, hi¢u qua thic an, cic dic tinh than thit, kha nang
tiéu hoa chét dinh dudng va cac vin d& vé phén thai it nhét 13 2% so véi dbi

chung.

-30-



24839

8. Chung nhu duoc x4c dinh & bit ky trong sb cac khia canh néu trén, trong
d6 ching ndy dugc chon tir nhém gdm cac lodi B. subtilis va B. pumilus, cac
ching c6 toan bo dic tinh cia nd, din xuét hoic thé bién di bét ky cua ching, va
hdn hop ciia chiing.

9. Chung nhu dugc x4c dinh & bt ky trong sb cac khia canh néu trén, trong
d6 chung nay dugce chon tir nhém gdm 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 subtilis
AGTP BS1069 (NRRL B-50544), Bacillus subtilis AGTP 944 (NRRL B-50548),
Bacillus pumilus AGTP BS 1068 (NRRL B-50543), va Bacillus pumilus KX11-1
(NRRL B-50546), va céc chiing c6 toan b dic tinh ctia n6 va din xuét hoic thé
bién di bat ky clia ching, va hdn hop cta ching.

10. Ching nhu duge xac dinh & bat ky trong sd cac khia canh néu trén,
trong d6 ching nay dugc chon tir nhém gdm 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 subtilis
AGTP BS1069 (NRRL B-50544), Bacillus subtilis AGTP 944 (NRRL B-50548),
Bacillus pumilus AGTP BS 1068 (NRRL B-50543), va Bacillus pumilus KX11-1
(NRRL B-50546) din xuat hogc thé bién di bit ky ciia ching, va hdn hop cua
chung.

11. Ching nhu dugc xac dinh & bat ky trong sb céc khia canh néu trén,
trong d6 ching Bacillus 1a Bacillus subtilis AGTP BS3BP5 (NRRL B-50510).

12. Ching nhu dugce xac dinh & bat ky trong sb cac khia canh néu trén,
trong d6 chung Bacillus 1a Bacillus subtilis AGTP BS442 (NRRL B-50542).

13. Ching nhu duge xéc dinh & bét ky trong sb cac khia canh néu trén,
trong d6 ching Bacillus 1a Bacillus subtilis AGTP BS521 (NRRL B-50545).

14. Ching nhu dugc xac dinh & bt ky trong sb cdc khia canh néu trén,
trong d6 chung Bacillus 1a Bacillus subtilis AGTP BS918 (NRRL B-50508).
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15. Chung nhu dugce x4c dinh & bat ky trong sé cac khia canh néu trén,
trong d6 chung Bacillus 1a Bacillus subtilis AGTP BS1013 (NRRL B-50509).

16. Ching nhu duge xac dinh & bat ky trong sb cac khia canh néu trén,
trong do chung Bacillus 1a Bacillus pumilus AGTP BS 1068 (NRRL B-50543).

17. Ching nhu dugc xac dinh & bat ky trong sb céac khia canh néu trén,
trong d6 chung Bacillus 1a Bacillus subtilis AGTP BS1069 (NRRL B-50544).

18. Chiing nhu dugc xac dinh & bAt ky trong sb céac khia canh néu trén,
trong d6 ching Bacillus 1a Bacillus subtilis AGTP 944 (NRRL B-50548).

19. Ching nhu dugc xac dinh & bat ky trong sb cac khia canh néu trén,
trong d6 ching Bacillus 1a Bacillus pumilus KX11-1 (NRRL B-50546).

20. Ché phém chira dich ndi bén trén bé mit tr mot hoic nhiéu giéng nuoi
céy ctia mdt hodc nhiéu chﬁhg nhu dugc xac dinh & bat ky trong sb céac khia canh
1-19, va hdn hop cia chung.

21. Ché phdm chira mot hodc nhidu ching nhu dugc xac dinh & bét ky
trong s cac khia canh 1-19, va hdn hop cta chung.

22. Ché phém nhu dugc xdc dinh & khia canh 20 hodc 21, trong d6 céc
chiing gdm Bacillus subtilis AGTP BS3BP5 (NRRL B-50510), Bacillus subtilis
AGTP BS918 (NRRL B-50508), va Bacillus subtilis AGTP BS1013 (NRRL B-
50509).

23. Ché phém nhu dugc xac dinh & khia canh 20 hodc 21, trong d6 cac
ching gém Bacillus subtilis AGTP BS3BP5 (NRRL B-50510), Bacillus subtilis
AGTP BS944 (NRRL B-50509), va Bacillus subtilis AGTP BS1013 (NRRL B-
50509).

24. Thire an cho dong vat, trong d6 thirc an nay duoc bd sung chung da
phan 1ap nhu dugc x4c dinh & bat ky trong sé céc khia canh 1-19 hodc ché pham
nhu duge xé4c dinh & bit ky trong sb cac khia canh 20-23 hoic hén hop cia chung.

25. Phuong phép khong tri liéu bao gdm viéc cung cép cho dong vat lugng
hitu hiéu cta ching nhu duoc x4c dinh & bt ky trong sb céac khia canh 1-19 hoic
ché phim nhu dugc x4c dinh & bat ky trong sb cac khia canh 20-23, thirc in nhu

dugc xac dinh & khia canh 24 hogc hén hop cia ching, trong d6 viéc cung cip
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phé v& bing enzym it nhit mét trong sb xo, protein, hydrat cacbon, va lipit trong
khau ph?m an cho dong vat khi cho dong vat an DDGS & mirc do cao.

26. Phuong phap khéng tri liéu bao gém viéc cung cip cho dong vt lugng
hitu hiéu cta chiing nhu dugc xac dinh & bét ky trong sb cac khia canh 1-19, ché
phém nhu duoc xac dinh & bat ky trong sb cac khia canh 20-23, thirc an nhu dugc
x4c dinh & khia canh 24, hoic hdn hop ciia ching, trong d6 viéc cung cip nay cai
thién it nhat 13 mot trong sé cac hdu qua giy ra tir cac thanh phan phirc tap cua
khau phé‘ln in, cac van dé vé phén thai, hi€u qua san xuét lon, céc ddc tinh thin
thit, va nang sut lon.

27. Phuong phap khong tri liéu bao gdm viée cung cip cho dong vat lugng
hitu hi€u cida chiing nhu dugc xac dinh & bt ky trong s6 céc khia canh 1-19, ché
phidm nhu dugc x4c dinh & bat k¥ trong sd ééc khia canh 20-23, thirc an nhu dugc
x4c dinh & khia canh 24, hodc hdn hop cia chiing, trong d6 viéc cung cdp nay cai
thién it nhit mot trong sé cac ddu hiéu thé trong, tdng trong trung binh ngay,
~ lugng an trung binh ngay, hiéu qua thirc dn, céc dic tinh than thit, kha ning tiéu
hoéa chit dinh dudng va céc van d& vé phén thai khi so v6i dong vét dbi chung.

28. Phuong phép khong tri liéu bao gdm viéc cung cip cho gia cAm lugng
hitu hiéu cua ching nhu dugc xac dinh & bat ky trong sb céc khia canh 1-19, ché
phidm nhu duoc x4c dinh & bat ky trong sb cac khia canh 20-23, thirc an nhu duoc
xac dinh & khia canh 24, hoic hdn hop cta chung, trong d6 viéc cung cAp nay cai
thién it nhat mot trong sd cac ddu hiéu thé trong, ting trong trung binh ngay,
luong an trung binh ngay, hi€u qué thirc &n, cic ddc tinh thén thit, kha nang tiéu
hoéa chat dinh dudng va cac vin d& vé phan thai khi so véi dong vat ddi chung.

29. Phuong phap khong tri liéu bao gdm viéc cung cdp cho lon lugng hitu
hi¢u cua ching nhu dugc xac dinh & bét ky trong s6 cac khia canh 1-19, ché phém
nhu dugc x4c dinh & bt ky trong sb cac khia canh 20-23, thic #n nhu duoc xac
dinh & khia canh 24, hoic hdn hgp cia chiing, trong d6 viéc cung cdp niy cai
thién it nhit mot trong s6 cac diu hiéu thé trong, tdng trong trung binh ngay,
luong dn trung binh ngay, hiéu qua thirc &n, cdc dic tinh théan thit, kha nang tiéu

héa chét dinh dudng va cac van d€ vé phan thai khi so véi dong vat doi chimg.
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30. Phuong phap khéng trj liéu nhu duge xac dinh & bit ky trong sb cac
khia canh 25-29, trong d6 ché phim 1 ché phdm nhu dugc xac dinh & khia canh
22 hoac 23.

31. Phuong phap khong tri liéu nhu dugc xac dinh & bét ky trong sb cac
khia canh 25-30, trong d6 chiing dugc cung cép véi ty 16 ndm trong khoang tir 1 x
10° dén 1 x 10" CFU/dong vat/ngay.

32. Phuong phép khong tri liéu nhu dugc x4c dinh & bat ky trong s cac
khia canh 25-27, va 29-31, trong d6 dong vat nay 1a lon.

33. Phuong phép khong tri liéu nhu dugc x4c dinh & bit ky trong sb céc
khia canh 25-32, trong d6 dong vét dugc dn mirc d6 cao cac ba rugu khd cing véi
cac chét tan (DDGS).

34. Phuong phép khong tri liéu nhu dugc x4ac dinh & bat ky trong s cac
khia canh 25-33, trong d6 dong vat dugc dn cic ba rugu kho cung véi cac chét tan
(DDGS) v6i ty 1€ trén 10% ctia khdu phin an cia dong vat.

35. Phuong phép khong tri liéu nhu dugc x4c dinh & bat ky trong s céc
khia canh 25-34, trong d6 dong vét dugc an cic ba rugu kho cling véi cac chét tan
(DDGS) véi ty 1€ trén 30% ciia khau phin in cia dong vat.

36. Phuong phép khong tri liéu bao gdm viéc cung cép luong hitu hiéu cua
ching nhu dugc x4c dinh & bit ky trong sb cac khia canh 1-19 hoic ché pham nhu
duoc xac dinh & bat ky trong sb cac khia canh 20-23 cho bé chura phén lon.

37. Phuong phép khong tri liéu nhu duge xac dinh ¢ khia canh 36, trong d6
bé chira phan lon nay 14 hAm phan.

38. Phuong phép khong tri liéu nhu dugce x4c dinh & khia canh 36 hoic 37,
con bao g6m viéc cai thién it nhat mot trong sb cac diu hi€u: it tao bot, it tich tu
cac chat rin, va cac ham lugng nito, luu huynh, phospho, nito gin véi chit xo,
tdng protein, chit béo, va chit xo it hon khi so véi him phan ddi chimg.

39. Phuong phép tao ra ché phdm, phuong phép nay bao gdm céc bude: (a)
phat trién trong canh 1éng gidng nudi cdy bao gém mot trong sb cac chung da
phén 18p nhu dugc x4c dinh & bét ky trong sb cac khia canh 1-19; va (b) tach
chung nay ra khéi canh 16ng.
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40. Phuong phip nhu dugc xac dinh & khia canh 39, con bao gdm budc
dong kho nhanh ching da dugc tach ndy va bd sung chung d3 dugc dong kho
nhanh vao chit mang.

41. Phuong phéap nhu dugc xac dinh & khia canh 39 hoic 40, con bao gém
lwu gift canh 16ng sau khi ching nay da dugc tach ra khéi né dé tao ra dich ndi
trén bé mat.

42. Phuong phap khong trj liéu dé cai thién hiéu suét tdng trudng cua dong
vét bao gdm viée cung cip cho dong vat lugng hiru hi€u cta ching nhu dugce xac
dinh & bat ky trong s6 céc khia canh 1-19, ché phém nhu dugce x4c dinh & bat ky
trong sb cac khia canh 20-23, thtrc &n nhu dugc xac dinh & khia canh 24, hoic hdn
hop cua chiing khi so véi dong vat déi chimg.

43. Phuong phép khong tri liéu nhu dugc x4c dinh & khia canh 42 trong d6
viéc cung cép nay cai thién it nhit mot trong s cac du hiéu thé trong, tdng trong
trung binh ngay, luong &n trung binh ngay, hiéu qua thic #n, cic dic tinh than
thit, kha nang tiéu héa chit dinh dudng va céc vin d& v& phan thai.

44. Phuong phap khong trj liéu dé cai thién cho bé chira phan bao gdm viéce
cung cép cho dong vat lugng hitu hiéu cia ching nhu dugc xac dinh & bat ky
trong sd cac khia canh 1-19, ché phdm nhu dugc xac dinh & bAt ky trong s cac
khia canh 20-23, thirc @n nhu dugce x4c dinh & khia canh 24, hoic hdn hop cta
chung véi lugng hitu hiéu dé cai thién cho bé chira phén so v4i phan cta dong vat
d6i chung, duogc chira trong bé chira phan thir hai.

45. Phuong phép khong tri liéu dé cai thién cho bé chia phan bao gdém
budc cho tiép xuc lwong hiru hidu cia ching nhu dugc xé4c dinh & bét ky trong sb
céc khia canh 1-19, ché phidm nhu dugc x4c dinh & bét ky trong s6 cac khia canh
20-23, thirc dn nhu dugc xac dinh & khia canh 24, hoic hdn hop cua ching truc
tiép vi bé chira phan.

46. Phuong phap khong tri liéu nhu dugce xac dinh & khia canh 44 hoic 45
trong d6 su cai thién bao gdm it nht mot trong sb cac diu hiéu: it tao bot, it tich
tu céc chét rin, va cic ham luong nito, luu huynh, phospho, nito gin véi chét xo,

tong protein, chat béo, va chat xo it hon so v6i cic ham phan do6i ching.
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47. Phuong phép khong tri liéu dé kiém so4t hodc khir bot trong hdm phan
bao gdm budc cung cép luong hitu hiéu cua chung nhu duge xac dinh & bat ky
trong sb cac khia canh 1-19, ché phém nhu dugc xac dinh & bat ky trong sb cac
khia canh 20-23, thitc d4n nhu dugc x4c dinh & khia canh 24, hoic hdn hop cia
chung cho céc dong vat ma phan cua ching dugc chita trong him phén.

48. Phuong phép khong tri liéu dé kiém so4t hodc khi bot trong him phén
bao gdm tiép xtc lugng hitu hiéu cia chung nhu duge x4c dinh & bat ky trong sb
céc khia canh 1-19, ché phim nhu duge xac dinh & bit ky trong s cac khia canh
20-23, thirc an nhu dugc x4c dinh & khia canh 24, hoic hén hop cda chung truc
tiép vao hdm phan.

49. Phuong phap khéng trj liéu dé 1am thay di sinh thai hoc vi sinh vét
trong ham phan bao gdm bude cung cip luong hitu hiéu cia ching nhu duoc xéc
dinh & bét ky trong sb c4c khia canh 1-19, ché phdm nhu dugc xéc dinh & bit ky
trong sb cac khia canh 20-23, thtre an nhu duge xac dinh & khia canh 24, hoic hdn
hop cta chung cho céc dong vat ma phén cia chiing dugc chira trong him phan.

50. Phuong phap khong tri liéu dé 1am thay dbi sinh thai hoc vi sinh vat
trong him phan bao gdm tiép xtic lugng hitu hiéu cta chung nhu dugc xac dinh &
bét ky trong sb cac khia canh 1-19, ché phim nhu digc x4c dinh & bat ky trong sb
céc khia canh 20-23, thirc dn nhu dugc xac dinh & khia canh 24, hoic hon hop cuia
chiing tryuc tiép vao him phéan.

51. Phuong phép khéng trj liéu dé lam thay ddi thanh phén axit béo d& bay
hoi trong him phén bao gdm buéc cung cip luong hiru hiéu cua ching nhu duoc
xac dinh & bét ky trong sb céc khia canh 1-19, ché phém nhu dugc x4c dinh & bat
ky trong s6 céc khia canh 20-23, thirc &n nhu dugc xac dinh & khia canh 24, hoic
hdn hop cia ching cho cac dong vat ma phan cta ching dugc chira trong him
phén.

52. Phuong phép lam thay ddi thanh phan axit béo d& bay hoi trong him
phan bao gbm tiép xic lugng hitu hiéu ciia ching nhu dugc xac dinh & bét ky
trong sb cac khia canh 1-19, ché phdm nhu dugc xdc dinh & bat ky trong sb cac
khia canh 20-23, thirc an nhu duge xac dinh & khia canh 24, hodc hdn hop cda

chiing truc tiép vao hdm phan.
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53. Phuong phép khong tri liéu dé thay dbi sw phat thai khi trong chudng
nudi dong vat bao gdm viéc cung cép luong hiru hiéu cia ching nhu dugc xac
dinh & bat ky trong s6 céc khia canh 1-19, ché phém nhu duge xac dinh & bat ky
trong sb cac khia canh 20-23, thirc an nhu dugc x4c dinh & khia canh 24, hoic hon
hop cta ching cho cac dong vat v4i lugng hiru hiéu dé 1am gidm su phat thai khi.

54. Phuong phép khong trj liéu dé thay ddi sy phat thai khi trong bé chira
phan bao gdm bude cung cép luong hiru hiéu cua ching nhur dugc xac dinh & bt
ky trong s cac khia canh 1-19, ché pham nhu dugc x4c dinh & bét ky trong sb cac
khia canh 20-23, thtc d4n nhu dugc x4c dinh & khia canh 24, hodc hon hop cua
chung cho cac dong vat véi lugng hiru hidu dé 1am giam su phat thai khi.

55. Phuong phap thay d6i sy phat thai khi trong bé chtra phan bao gb6m
buée cho tiép xuc lwong hitu hidu cia ching nhu dugc x4c dinh & bat ky trong sb
céc khia canh 1-19, ché phém nhu dugce xac dinh & bt ky trong sb cac khia canh
20-23, thirc an nhu dugce x4c dinh & khia canh 24, hodc hdn hop ctia ching truc
tiép v6i bé chira phan v6i lugng hitu hiéu dé 1am giam sy phét thai khi.

56. Theo mot vi du, ching nhu duoc xac dinh & bt ky trong s6 cac khia
canh 1-19, ché phdm nhu duge x4c dinh & bt ky trong s6 cac khia canh 20-23,
thirc dn nhu dugc xac dinh & khia canh 24, ho#c hdn hop cua ching dé sur dung
trong phuong phép 1am thuyén giam dap tmg viém bao gdm viée cung cip luong
hiru hiéu dé 1am thuyén giam dap tng viém.

57. Ching d3 dugc phan 1ap nhu duge xac dinh & bat ky trong sb cac khia
canh 1-19 hoic ché phém nhu dugc xac dinh & bét ky trong sb céc khia canh 20-
23 hoic thitc n nhu dugc x4c dinh & khia canh 24 dé s dung lam thubc dé cai
thién it nhat 13 mot trong sb cic hau qua gdy ra tlr cdc thanh phan phtc tap cia
khiu phén in, cac van dé vé phén thai, hi¢u qua san xuét lon, cac dac tinh than
thit, va nang suét lon khi cho #n DDGS & mtic do cao.

58. Sir dung chung da dugc phan 14p nhu dugc x4c dinh & bt ky trong sd
c4c khia canh 1-19 ho#c ché phim nhu dugc x4c dinh & bt ky trong sd cac khia
canh 20-23 hodc hodc thitc &n nhu dugc x4c dinh ¢ khia canh 24 dé bao ché thudc

dé tao ra mot hodc nhi€u enzym.
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60. Chung da dugc phan 1ap ctia Bacillus nhu duge xac dinh & bat ky trong
s6 céc khia canh 1-19 @& sir dung cho viéc céi thién céc hau qua do cac thanh phin
phtic tap cia khau phﬁn in, cac van dé vé phén thai, hiéu qua san Xuét lon, cac dac
tinh thén thit, va ning sudt lon khi cho #n DDGS & mirc dd cao.

61. St dung chung da duogc phan 18p cia Bacillus nhu dugce xac dinh & bat
ky trong s c4c khia canh 1-19 d& bao ché thubc dé tao ra hoat tinh enzym.

62. St dung chung da dugc phan 18p ctia Bacillus nhu dugce x4c dinh & bat
ky trong s cac khia canh 1-19 dé bao ché thudc dé cai thién it nht 1a mot trong
s6 cac hau qua gdy ra tir cdc thanh phén phirc tap cia khiu phan an, c4c van dé v&
phén thai, hiéu qua san Xuét lon, cac dic tinh thén thit, va ning suét lon khi cho dn

DDGS & muc d6 cao.

Vi du thwe hién sang ché

Céc vi du duéi day duoc dua ra chi nhim muc dich minh hoa. Céac vi du
dugc dua ra & day chi nhim muc dich b trg cho viéc hiéu rd hon sang ché. Céc vi
du nay khong nhim gi6i han pham vi cta sang ché dugc mo ta hodc duge yéu cu

bao hd dudi bat ky hinh thirc nao.

Vidul
Phan Iép vi khudn méi truong va nhdn dién cde hoat tinh enzym.

Cac mau chét thai nong nghiép va méi truong dugc thu gom tir nhidu
ngudn da dang trong khoang thoi gian vai ndm. Sau khi tap két, tit ca cic miu
dugc pha lodng trong dung dich 1% pepton, bao tir duge xtt ly trong 35 phit &
65°C va dugc pha lodng hang loat vao cic dia aga thach diu nanh (BD Difco,
Franklin Lakes, NJ). Sau khi u & 32°C trong 48 gio, su phat trién cua cac khuin
lac mdi trudng chua duge biét da dang dugc nudi céy tr cac dia vao nudc canh
ddu nanh trypxin (TSB), duoc tai 0 twong ty va dugc cit giit déng lanh & -85°C
cho viéc phan tich sau. '

Khoang 4000 phan 14p Bacillus gia dinh c6 ngudn gbc moi truong dugc thu
gom va dugc sang loc vé kha ning cia chiung 1am thoai bién nhiéu chit nén

nghién ctru khac nhau. Céc giong nudi cdy méi trudng dugc lay tir ngan hang
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dong lanh nguyén liéu gbc va duge trong 0,5ml TSB & 32°C trong 24 gio trong
t &p c6 1ac hanh tinh, véi e d dugc dit 12 130 (Gyromax 737R). Viée sing loc
ning suat cao cc chiung thir nghiém nay dugc thyc hién boi viéc dan méng vét
sao chép 2 microlit gidng nudi cdy 16ng 1én trén 15,0ml cta cac loai moi chit nén
khac nhau ctia dbi twgng nghién ciru trong cac dia ludi 100x100x15mm. Cac hoat
tinh xelulaza, a-amylaza, zeinaza, proteaza diu nanh, esteraza, lipaza, va xylanaza
duge xac dinh trén co s& st dung chit nén cu thé béi cac chting c4 thé. Céc thanh
phan méi chit dugc st dung dé xét nghiém céc dic tinh st dung chat nén do hoat
tinh enzym cta cac chiing c6 ngudn gbc moi truong dugc dua ra trong Bang 1.
Cac dia thir nghiém duoc giit kho trong 30 phut sau khi &p dung nudi cdy, va sau
d6 dugce u & 32°C trong 24 gio. Hoat tinh enzym cho mdi ching dugc xac dinh
bing c4ch xdc dinh viing thoai bién chit nén theo milimét, nhu dwge chi ra boi
viéc tach riéng mép xung quanh cla su phat trién khudn lac. Cac gi4 tri trung
binh tir cac dia lap lai dugc ghi nhan.

Chin chung dugc chon tir khoang 4000 phan 1ap da dugc sang loc lam
chiing vi sinh vt 4n truc tiép tng vién cho thay khoang hoat tinh nén dai dién cho
top 10% va top 2% cla céc hoat tinh enzym cua tit ca céc ching dugc sang loc
(Bang 2). Trén co sé vé kha ning cia chung dé st dung hodc 1am thoai bién mot
loat cic chit nén c6 lién quan di kém véi viéc két hop cac DDG trong céc thirc n,
chin phan 14p dugc chon lam tmg vién cho mot hoic nhiéu vi sinh vat dn truc tiép
(DFM). Cac profin RAPD PCR va céc trinh ty rADN 16S khong hoan toan cia
mdi ching dugc x4c dinh. Viéc xac dinh gidng va loai gia dinh cho méi ching
duoc thuc hién béi viéc khuéch dai rADN 16S béng céch sir dung bd doan moi 8F
va 1541R. Céc san ph'fun PCR d3 tinh ché dugc 14p trinh tu tir ca phia trude 1an
phia dudi, va mot trinh tu lién tiép dugc tao ra bing cach sir dung chuong trinh lip
rap CAP3. Chin ching dugc chon gdm: Bacillus subtilis AGTP BS3BP5 (Fig.1 &
Fig.2), Bacillus subtilis AGTP BS442 (Fig.3 & Fig.4), Bacillus subtilis AGTP
BS521 (Fig.5 & Fig.6), Bacillus subtilis AGTP BS918 (Fig.7 & Fig.8), Bacillus
subtilis AGTP BS1013 (Fig.9 & Fig.10), Bacillus pumilus AGTP BS 1068 (Fig.11
& Fig.12), Bacillus subtilis AGTP BS1069 (Fig.13 & Fig.14), Bacillus subtilis
AGTP 944, (Fig.15-18), va Bacillus pumilus KX11-1 (Fig.19-21).
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Céc thanh phan méi chit duge st dung dé thir nghiém céc hoat tinh enzym dugc

minh hoa bdi cdc dic tinh st dung chat nén cia Bacillus ¢6 ngudén gbc moi

truong.
Thir nghiém dia | Thanh phan mdi chat Céc yéu cau danh gia
thém
o -Amylaza Aga dinh dudng, tinh bot ngbd 2% | Dung dich nhudm iot
0,05%

Proteaza dau
nanh

Aga dinh dudng, protein dau nanh
da tinh ché 2%

Khong; Vung xac dinh tri
moi chat duc

Xelulaza Amoni Sulfat 0,1%, Kali Phosphat | 30 phut nhudm bang
hai bazo 0,1%, phén chiét nAm Congo Red 0,05%, tiép
men 0,1%, Polypepton 1,0%, Aga | d6 rira bang NaCl 1M.
1,5%, Carboxymetyl Xenluloza
0,75% (CMC)

Esteraza/Lipaza | Polypepton 1,0%, Aga 1,5%, | Khong; Ving xéc dinh trir
phﬁn chiét nAm men 0,5%, Tween | mdi chit duc
80 1,5%, Tributyrin 1,5%, Victoria
Bluei B Dye 0,01% (duoc loc).

Zeinaza Aga dinh dudng, Zein 2% da tinh | Khoéng; Vung x4c dinh trir
ché, dugc hoa tan trong 70% | méi chét duc
metanol

Xylanaza Aga dinh dudng, Xylan 2% Khoéng; Vung xac dinh trir

méi chét duc
Bang 2
Tém tit hoat tinh enzym cua ching nghién ctu vi sinh vt 4n tryc tiép.?

Phan 14p | CMCase Esteraza | Amylaza | Proteaza | Proteaza

s6° (Xelulaza) tinh bot | ddu nanh | Zein Xylanaza

ngo

BS442 1,67 3,92 0,92 2,00 3,00 2,50

BS521 | 7,00 2,00° 1,00 1,75 3,69 4,00

BS918 |3,25 3,25' 0,50 4,00 5,00 5,50

BS1013 | 6,50 2,00° 2,50° 2,75° 4,38 4,00

BP1068 | 3,00 0,50 4,00 4,00" 4,25 6,00

BS1069 | 4,00 0,50 2,00° 4,00 5,00 4,00

BS9444- | 6,5 2,25 3,25 0,50 4,50 3,5

KX11-1 2,5 ---- - 2,00 --- 5

BS3BP5 | 3,25 2,58° 2,007 1,50 4,00' 3,00
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® C4c gia tri thé hién cho ving thoai bién chit nén theo milimét (mm), nhu duoc
chi ra boi viéc tach riéng mép xung quanh cua su phat trién khuin lac cho mdi
ching.

b Cac ky hi€u cho phén lap ching, BS=Bacillus subtilis; BP=Bacillus pumilus

' Gi4 tri dai dién cho top 2% hoat tinh enzym trong 16p cu thé cua tit ca 4000
chung d3 sang loc.

2 Gi4 tri dai dién cho top 10% hoat tinh enzym trong 16p cu thé cua tit ca 4000
chung da sang loc.

Vidu?2
So sanh hoat tinh enzym gitta cac ching Bacillus méi va vi sinh vt an truc tiép
Bacillus thuong pham loai ba ching, Microsource® S.

Ba chung Bacillus Microsource® S (B. subtilis 27 (BS 27), B.
licheniformis (truéc ddy goi 1a B. amyloliquefaciens) 842, va B. licheniformis 21
(B121)) duoc 14y tir ngan hang d6ng lanh nguyén liéu gbc riéng r& va duoc u
trong 0,5ml TSB & 32°C trong 24 gi& trong ti Ap ¢6 lic hanh tinh, véi tde do duoc
dat 12 130 (Gyromax 737R). Viéc sang loc ning suét cao cac chiing san phim nay
dugc thuc hién boi viéc dan méng vét sao chép 2 microlit gidng nudi ciy long 1én
trén 15,0ml ctia cac loai m6i chit nén khac nhau cta dbéi tugng nghién ctu trong
cac dia ludi 100x100x15mm. Xenlulaza, proteaza ddu nanh, va Esteraza/Lipaza
cac hoat 4 dugc xac dinh trén co s& sir dung chét nén cu thé bai céc ching ca
thé. C4c thanh phén mbi chit duoc st dung dé xét nghiém céc dac tinh st dung
chat nén do hoat tinh enzym cia cac chiing ¢6 ngudn gbc méi trudong duge dua ra
trong Bang 3. Cac dia thtt nghiém duoc giit kho trong 30 phit sau khi 4p dung
nudi cdy, va sau d6 duge i & 32°C trong 24 gio. Hoat tinh enzym cho méi chiing
dugc xé4c dinh bang cach xac dinh ving thoai bién chat nén theo milimét, nhur
dugc chi ra béi viée tdch riéng mép xung quanh ctia sy phat trién khuén lac. Céac
gia tri trung binh tir c4c dia Idp lai dugc ghi nhan va so sanh véi cac gia tri co
ngudn gdc tir cac ching Bacillus méi dugc nhan dién trong Vidu 1 (Bang 4). Duy
nhit mot ching trong sd ba ching Bacillus Microsource® S da chirng minh hoat
tinh enzym gan nhu twong dwong véi ching Bacillus méi duge chon vé hoat tinh
thoai bién chit nén cia chung; dugc léy lam vi du béi hoat tinh proteaza dau

tuong cua chung Bacillus subtilis Microsource® S BS27.
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Céc thanh phan méi chit duoc sir dung dé thir nghiém cac hoat tinh enzym dugc

minh hoa béi cdc cdc dic tinh sir dung chat nén ctia Bacillus ¢6 nguén goc méi

trudng.
Thir nghiém dia | Thanh phan méi chit Céc yéu cau danh gia
thém
Proteaza dau Aga dinh dudng, protein ddu nanh | Khong; Ving xac dinh trir
nanh da tinh ché 2% mdi chét duc
Xenlulaza Amoni Sulfat 0,1%, Kali Phosphat | 30 phiit nhuém bang
hai bazo 0,1%, phan chiét nAm men | Congo Red 0,05%, tiép
0,1%, Polypepton 1,0%, Aga 1,5%, | d6 rira bang NaCl 1M.
Carboxymetyl Xenluloza 0,75%
(CMC) _
Esteraza/Lipaza | Polypepton 1,0%, Aga 1,5%, phan | Khong; Ving xé4c dinh trir
chiét nAm men 0 ,5%, Tween 80 mdi chét duc
1,5%, Tributyrin 1,5%, Victoria
Bluei B Dye 0,01% (duoc loc).
Bang 4

Hoat tinh enzym cia céc ching san pham Bacillus Microsource® S dugc so sdnh

v6i chung Bacillus méi duge chon dé ting cudng thoai bién chat nén.?

Tén phan 14p | CMCase (Xenlulaza) Esteraza Proteaza dau nanh
Céc ching san phim MicroSource® S

BS27 0,00 0,60 2,50°
BL21 0,30 0,50 0,80
BL842 0,00 0,30 0,00
BS3BP5 3,25 2,587 1,50
BS442 1,67 3,92! 2,00
BS521 7,00 2,00° 1,75
BS918 3,25 325 4,00
BS1013 6,50 2,00 2,75°
BP1068 3,00 0,50 4,00
BS1069 4,00 0,50 4,00

® Céc gia tri thé hién cho ving thoai bién chét nén theo milimét (mm), nhu dugc
chi ra béi viéc tach riéng mép xung quanh cta su phat trién khudn lac cho mdi

ching.
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! Gi4 tri dai dién cho top 2% hoat tinh enzym trong 16p cu thé cua tit ca 4000
ching di sang loc. 7 ]
? Gi4 tri dai dién cho top 10% hoat tinh enzym trong 16p cu thé cua tat ca 4000

chuing d3 sang loc.

Vidu3
Thtr nghiém thirc dn cho dong vt cho théy cai thién vé hiéu suit tang trudng dap
ung chﬁng Bacillus subtilis 3BP5 dugc bd sung vao cac khdu phén an cho lgn
Thir nghiém thtic 4n cho lon duge tién hanh dé danh gia cac hiéu qua cia
chit phu gia thirc 4n vi sinh vt an truc tiép trén co s& Bacillus (DFM) t6i su tdng
can, su hép thu thirc an, va hiéu qua thtc an cda lon dang trong giai doan ting
truéng-vd béo. Khoing 180 con lon (I6n cai Monsanto Choice Genetics GPK 35
di giao phdi véi cac con duc EB Ultra) d4 dwoc phén thanh ba nhém theo thé
trong ban diu va duoc nhét véi cac nhém 5 con/chudng khi hét giai doan so sinh.
Céc con lon nay duogc chuyén vao trang trai chin nudi tir cai sita t6i vd béo va
nhét 5 con/chudng trong cac chudng duge lop toan bd (1,52 m x 3,05m) ¢6 trang
bi mdt mang in dang hd don, va cac bd tudi nuée dang cde cho giai doan cai sita
t6i vO béo. Nhiét d6 méi truong t61 thiéu ban diu duoc duy tri & khoang 78°F
(25,5°C). Trong giai doan vd béo, nhiét do ti thiéu duoc giam xudng 70°F
(21,1°C). Thirc &n va nude dugce cho in tu do trong toan bd qua trinh nghién ctu.
Mot trong hai ché do khau phan in dugc dp dung cho mdi chudng (18
con/ché d6 khiu phan #n) cho mdi nhém, va duge cung cap trong Giai doan 1 (tir
50 t61 90 pao (22,6 kg-40,8kg)), Giai doan 2 (tir 90 t6i 130 pao (40,8kg-58,9kg)),
Giai doan 3 (tir 130 t61 180 pao (58,9kg-81,6kg)), Giai doan 4 (tir 180 t&i 230 pao
(81,6kg-104,3kg)) va Giai doan 5 (tr 230 pao (104,3kg) tdi lic dua ra thi trudng
khoang 270 pao (122,4kg)). Hai ché d6 khau phan an gdm mdt ché do khiu phan
an d6i chitng co ban khéng ¢6 DFM 3BP5 va mot ché do khiu phan 4n co ban c6
DFM 3BPS5 trong nghién ciru ting trudng-vd béo lon 5 giai doan. Cac khau phén
an dugc diéu ché dé dap vng hoic vuot qua cac tidu chuidn NRC (1988) va chu
yéu gbébm ngd, bot dau twong, va DDGS 1an luot véi lugng 47%, 18,6%, va 30%
ctia khau phan an. Ching Bacillus subtilis AGTP BS3BP5 dugc bd sung vao khiu
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phan 3n nay vé6i lugng 7,3 x 107 CFU/kg thirc 4n va dugc cip v6i muc khoang 1 x
108 CFU/dau/ngay trén co s& lwong an trung binh ngay (ADFI). Cac dir liéu dugc
thu thap gdm ting trong trung binh ngay, luong an trung binh ngay, va thirc in
can thiét cho mét don vi tang trong trong mdi giai doan trong 5 giai doan» tdng
trudng-vd béo. Cac con lon duoc loai ra khéi nghién ctru khi khéi luong lon trung
binh ctia toan by chudng dat mirc khoang 270 pao (122,4kg).

Dir liéu hiéu suét duge phan tich duéi dang thiét k& khéi hoan toan ngiu
nhién véi chuéng 12 don vi thtr thir nghiém va cac khdi dua trén co s& thé trong
ban ddu. Phép phan tich bién sé dugc thuc hién bang cich 4p dung céc phuong
phip GLM cua SAS (SAS Institute, Inc., Cary, NC).

Lon duoc cho in cic khiu phan in chia chung Bacillus subtilis AGTP
BS3BP5 ¢6 toc d¢ tang trudng binh quin ngdy (ADG) va chi s ting trong:thirc
an trong giai doan tdng trudng Giai doan 1 1a 16n (P < 0,01) va c6 xu huéng (P <
0,08) ting ADG va chi sb tang trong:thirc &n trong cac giai doan Giai doan 1 va
Giai doan 2 két hop so v6i lon duge cho n khiu phan an ddi chimg (Bang 5). Su
gia ting ADG trong giai doan ting trudng dau tién lam cho lon da dugc cho in
ching Bacillus subtilis AGTP BS3BPS5 ¢6 sy 16n hon (P < 0,01) v& thé trong khi
két thac khoang thoi gian Giai doan 1 so vé6i lon dugce cho an khiu phén an dbi

chung.

Bang 5
Cé4c dap ung hiéu sudt ting trudng cua lgn dugc cho an Bacillus subtilis AGTP

3BP5 so v6i lgn dugc cho an khiu phén an dbi ching.

Ché do
Tinh trang Déi chimg 3BP5 SE' Tri s& P
ADG, g
Giai doan 1 704 766 10 <0,01
Giai doan 2 1020 1017 19 0,92
Giai doan 1-2 861 890 11 0,08
Giai doan 3 1114 1103 18 0,68
Giai doan 1-3 942 958 8 0,15
Giai doan 4 983 959 28 0,55
Giai doan 1-4 952 958 9 0,67

-53-




24839

Giai doan 5 881 858 19 0,39
Giai doan 1-5 939 939 8 0,97
ADFI, kg
Giai doan 1 1,571 1,604 0,028 0,42
Giai doan 2 2,591 2,562 0,042 0,64
Giai doan 1-2 2,074 2,077 0,032 0,95
Giai doan 3 3,331 3,291 0,033 0,41
Giai doan 1-3 2,475 2,464 0,029 0,80
Giai doan 4 3,120 3,130 0,055 0,90
Giai doan 1-4 2,640 2,647 0,032 0,94
Giai doan 5 3,503 3,426 0,049 0,28
Giai doan 1-5 2,801 2,788 0,032 0,78

Chi s ting
trong:thirc dn

Giai doan 1 0,445 0,477 0,008 <0,01
Giai doan 2 0,393 0,396 0,006 0,67
Giai doan 1-2 0,413 0,428 0,005 0,07
Giai doan 3 0,333 0,336 0,007 0,75
Giai doan 1-3 0,379 0,388 0,005 0,14
Giai doan 4 0,314 0,306 0,005 0,30
Giai doan 1-4 0,359 0,363 0,003 0,32
Giai doan 5 0,252 0,250 0,005 0,77
Giai doan 1-5 0,334 0,337 0,002 0,45
Thé trong, kg
Ban dau 24,85 24,71 0,04 0,02
Giai doan 1 39,63 40,80 0,22 <0,01
Giai doan 2 61,07 62,14 0,49 0,13
Giai doan 3 83,40 84,21 0,56 0,31
Giai doan 4 105,04 105,30 0,86 0,83
Giai doan 5 123,04 122,46 0,88 0,65

'SE = sai sb tiéu chuin

Vidu4
Thir nghiém cn bang khiu phin thuc n cho dong vat va khéi lugng hdm phén
cht'rhg minh c4c hiéu qua cia sy két hop chiing duge bd sung vao cac khiu phan
an cua lon

Thir nghiém khéu phén in cho lon dugc tién hanh dé danh gié cac hi€u qua

cla vi sinh VAt in truc tiép trén co s& Bacillus (DFM) dugc cung cip trong khiu
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phin an dé ting truéng-vd béo lon téi cac dap vmg hidu sult tang trudng (toc do
tang trudng binh quén ngay (ADG), lugng an trung binh ngay (ADFI), va chi sb
tdng trong:thirc &n), hidu sudt than thit va céc s§ do chét lugng, thanh phan chét
dinh dudng trong phan, thanh phén vi sinh vat ctia hdm phén, va céc phat thai khi
(amoniac, metan, va hydro sulfua) tir hAm phan. Tdng cong 720 con lon (kiéu gen
Yorkshire-Landrace x Duroc) dugc nhét trong 12 budng véi 12 chuéng/buéng va
5 con/chudng. M&i budng c6 hai hAm phén c6 kha nang luu trit phin cho giai doan
tir khi cai sita dén két thuc. M&i him phan nim duéi 6 chudng c6 mot tudng ngan
nim dué6i duong di & gifta chia thanh hai him trong mdi budng. Mai trong sb 12
budng nay dugc trang bi dé giam sat cc phat thai khi tir mdi budng dugc thong
gi6 doc 1ap. Lon duoc cai sita va dugc dua vao trong céc chuéng trude khi bt diu
nghién ciru va bét dau cho an thic #n thir nghiém khi chiing d3 dat fhé trong trung
binh 12 29,5kg. Lon dugc cho an trong nam giai doan kéo dai ba tudn mdi giai
doan, va két thuc khi céc con lon dat trong luong giét md trung binh 120kg.

Hai ché do khiu phan an dugc cung cép cho lon trong thir nghiém, gdm
mdt khau phan an dbi chimg va mot khiu phan 3n c6 bd sung hdn hop clia céc
chiing Bacillus (cac ching BS1013, BS918, va BS3BP5). Cac khiu phan #n duoc
diéu ché dé dap tng hodc vugt qua cac tiéu chuin NRC (1988) va gbm chi yéu 1a
ngo, bot dau twong, va DDGS véi ham lugng 1an luot 12 50%, 20%, va 30% cua
khau phdn an. Ba ching trong hdn hop Bacillus DFM dugc trinh bay binh ding
trong chét liéu thir nghiém chira 1,47 x 10® CFU ctia DFM trén 1 gam chit liéu.
Hodn hop céc ching Bacillus DFM duoc bd sung vao khau phan an véi ty 1€ 7,3 x
107 CFU/kg thire an va duge cép vé6i luong khoang 1 x 108 CFU/dau/ngay trén co
s& lugng dn trung binh ngay.

Céc sd do hiéu suit cua lon (téc do ting trudng binh quan ngay (ADG),
luong 4n trung binh ngay (ADFI), chi sé ting trong:thuc an) dugc xac dinh khi
két thuc mdi giai doan cho n. Céc dit liéu nay dugc dai dién béi 72 14n l3p lai/ché
d6). Cac him phan duogc 14y miu bang cach hit chan khong & tuin 0 (vao luc diu
va trude khi bit dau thi nghiém), tudn 9, va tudn 15 va su phéan tich nhanh duogc
thuc hién ddi véi cdc chét dinh dudng c6 trong chat thai phan lon (12 1dn lap

lai/ché d6). Mot mau phu hang ngay ciing dugc 14y dé xac dinh ham lugng axit
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béo dé bay hoi va phan tich cong ddng vi sinh vat (12 14n 13p lai/ché d0). Hon thé
nita, ¢ tudn 15 léy mau vao cudi thir nghiém, cac him duoc hit sach vao céc binh
tron dé 1am ddng nhat toan bg cac cac chét trong him phan, x4c dinh thé tich him
phén va ldy mAu dé phan tich ham luong chit dinh dudng. C4c phat thai khi dugc
do trong mdi budng dé x4c dinh sy tao khi amoniac, metan, va hydro sulfua (6 14n
1ap lai/ché d9). Khi két thic nghién ciru, cac con lon dugc giri dén co s& giét md
thuong mai va céc dit liéu than thit nhu ty 1€ san lugng nac, ty 1é phén tram thit
moéc ham, va tri s6 iot dugc thu thap (72 14n lap lai/ché do).

Lién quan t6i Bang 6, dit liéu hiéu suét so b tir nghién ctru nay cho thiy
ring cac con lon duoc cho an thie dn két hop cac ching Bacillus DFM c¢6 su tang
cao (P < 0,05) v& ADG va chi sb tang trong:thirc an trong giai doan vd béo cua
thir nghiém. Hon thé nira, cac con lon dugc cho @n DFM c¢6 xu hudng (P = 0,15)
tdng can nhiéu hon 4,4 pao (1,9kg) vao cudi thir nghiém so véi lon duwoc cho n
khau phan 4n dbi chimg. Sy phan tich dit lidu vé céc dic tinh than thit, thanh phin
dinh dudng va vi sinh vit trong phan, va cac phat thai khi tir bé chita phan bao
gdm, nhung khéng chi gi6i han &, cac hAm phén chua hoan thanh, nhung dugc ky
vong la ché 36 DFM sé& lam tang ty 1€ san luong nac va ty 1€ ph?m tram thit moc
ham, lam gidm céac tri s6 iot trong chit béo, din té6i it chit dinh dudng tich tu
trong phén, 1am thay dbi cac cong ddng vi sinh vat trong phan thanh cic quan thé
c6 lgi cho viéc phan hiy cac chét rén, va 1am gidm céc phat thai khi amoniac,

metan, va hydro sulfua.

Bang 6
Hiéu qua cta su két hop ba ching Bacillus DFM dugc cung cip duéi dang chit
bb sung cho khiu phén 3n t6i vé céac dap tmg hiéu suit ting trudng cua lgn dang

o 9 X 7 e - A A Ao ’ ¥
tang trudng-vo béo so véi lon duge cho dn khau phén doi chimg.

Khau phan 4n
Ttem : CTL DFM MSE! Trisb P
ADG, pao
Giai doan 1 (tuén 1-3) 1,81 1,82 0,104 0,71
Giai doan 2 (tudn 3-6) 1,67 1,70 0,165 0,51
Giai doan 3 (tudn 6-9) 1,93 1,95 0,127 0,58
Giai doan 4 (tudn 9-12) 1,98 2,01 0,172 0,64
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Giai doan 5 (tuin 12-15) 1,88 1,99 0,190 0,054
ADFI, pao
Giai doan 1 (tun 1-3) 3,71 3,7 0,230 0,87
Giai doan 2 (tuan 3-6) 4,61 4,56 0,385 0,65
Giai doan 3 (tuin 6-9) 5,75 5,75 0,391 0,95
Giai doan 4 (tudn 9-12) 6,52 6,58 0,506 0,64
Giai doan 5 (tun 12-15) 6,68 6,71 0,611 0,87
Chi 56 tdng trong:thirc dn
Giai doan 1 (tuén 1-3) 0,493 0,495 0,023 0,742
Giai doan 2 (tuén 3-6) 0,362 0,378 0,035 0,127
Giai doan 3 (tuin 6-9) 0,343 0,337 0,025 0,369
Giai doan 4 (tuin 9-12) 0,305 0,307 0,024 0,780
Giai doan 5 (tuin 12-15) 0282 0,298 0,021 0,011
Thé trong, pao
Ban dau 63,7 63,9 1,06 0,48
Tuén 9 1755  177,0 6,10 0,38
Tuln 15 2585 2629 10,51 0,15

"Dit lidu 1a gia tri trung binh ctia 24 chudng/ché do.
' MSE = sai s tiéu chudn cua gia tri trung binh

Vidu5
Chtng minh hiéu luc cda viée xtr ly bd sung ham phan lon trén co sé Bacillus dé
céi thién cho viéc luu trit, quan ly va xir Iy chét thai phén lon

Mot nghién ctru s& dugce tién hanh d& danh gi4 hiéu qua cia phu gia hdm
phan lon trén co s& Bacillus t&i su tich tu cdc chit rin, thanh phan chét dinh
dudng, va cac dic tinh tao bot trong phan. Nhiéu vi tri san xut s& dugc sir dung
khi c6 chira it nhét 13 ba chudng gia stc c6 cac bé chira va xir ly phén tach biét.
Céc ham phan & mdi vi tri s& duge xir Iy bing chét phu gia trén co s& Bacillus véi
hai lidu lugng va mot hdm phén s& dé nguyén khong duge xir Iy. Viée xir Iy him
phan & liéu thép s& dugc thuc hién cho mot him phan tai mdi vi tri san xuét véi
500g chét liéu thir nghiém cho 100000 galon phan di dugc didu ché dé chua 4 x
10'° CFU trén 1 gam chit liéu thir nghiém. Viéc xir Iy vé6i liéu cao s& dugc thuc
hién v6i mot ham phan khac véi hAm phan lidu thdp & mdi vi tri san xuét véi 500g

chét liéu thir nghiém cho 100000 galon phan di duoc didu ché @ chia 1 x 10!
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CFU trén 1 gam chét liéu thir nghiém. Him phén thir ba tai mdi vi tri s& dé nguyén
khong dugce xir Iy 1am dbi ching.

Céc mau sé& duge 14y tir mdi hdm phan & mdi vi tri sén xuét vao e trude
khi bat dau xir 1y bat ky va mot cach dinh ky (khoang mot thang mot 14n) trong
khoang thoi gian tlr ba t6i sau thang. Dit lidu tir cAc hAm phén sé& dugc thu thap dé
danh gi4 kha ning tao bot va cdc miu phén s& dugc phan tich & danh gia su tich
tu cac chét ran va thanh phan chét dinh dudng. Piéu s& dugc ky vong 1a cac hdm
phan lon d3 duoc xir Iy sé& it tao bot, it tich tu cac chét ran, va cdc ham luong nito,
Iru huynh, phospho, nito gin véi chét xo, tdng protein, chit béo, va chét xo it hon

so voi cac ham phéan doi ching.

Vidu6
Thir nghiém khau phén #n gia cAm cho thdy cai thién vé& hidu suit tang trudng dap
ting su két hop céc ching Bacillus subtilis 3BP5 dugc bd sung vao cac khau phin
an cho gia cAm

Céc thir nghiém khiu phan thirc n cho gia cAm s& dugc tién hanh dé danh
gia c4c hiéu qua cia chét phu gia thtrc an vi sinh vat #n truc tiép (DFM) trén co s&
Bacillus t6i su ting can, hap thu thirc an, hiéu qua thire an va ty 1€ tr vong ctia ga
tdy, ga thit, va ga dé trimg. Trong cdc nghién ctru ndy, khoang 22 con gia cdm cho
mot 14n 13p lai ché d6 s& dugc thiét ké mot cach nglu nhién cho cac ché d6 khéu
phan an. Cac ché d6 khau phin 3n c6 thé chira mot vai su két hgp cta cac chung
Bacillus duge cung cip 1am DFM va céc ché do DFM thir nghiém két hop véi cac
enzym, so sanh véi nhém gia cdm ddi chimg twong dbi. Cac ché do Bacillus DFM
s& dugc bd sung cho khiu phin 4n véi muce 1,5 x 10° CFU/ g thirc dn va dugc cung
cép vé6i Iwgng nam trong khoang tir 1 x 107 dén 5 x 10’ CFU/dau/ngay trén co s&
luong 4n trung binh ngdy cta cic hé san xudt khac nhau (ga tay, ga thit, ga dé
tring). Céc khau phan 3n gdm cac khiu phan #n trén co s& ngd-bdt dau tuong-
DDGS. Ning lugng va tit ca cac ham lugng chit dinh dudng khac sé& duoc didu
ché dé dap ung hodc vugt qua cac didu kién cla cac gia cdm thir nghiém. Cac
khiu phan in s& dugc cho in trong khoang thoi gian thtr nghiém khoang 42 ngay

va s& duge cho an trong ba giai doan thitc dn: ban dau (cic ngdy 1-20) va phat
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trién (cac ngay 21-38) va cubi (c4c ngay 38-42). Cac khiu phan an s& dugc tao
vién tron (khoang 75°C), va thirc 4n ban dau s& duge bé vun.

Dir liéu tir cdc nhom duge xtr 1y s& so véi cac dit 1iéu cia nhom ddi chiing
c6 lién quan bang cach sir dung cac thir nghiém théng ké thich hop. Thé trong, su
tang can, hap thu thirc an, FCR, FCE va ty 1é tit vong s€ dugc phan tich bai phép
phén tich phuong sai (ANOVA) va cac kiém tra sy khac biét dang ké nhit.

Khi hoan thanh, diéu dugc du liéu 1a cac dir liéu nay s& chimg minh cho
hiéu qua cia cic ché do DFM. Pic biét, didu duoc dy liéu 1a ché d6 DFM s& 1am
tdng ty 1¢ san lwong nac va ty 18 phin trim thit méc ham, 1am thay ddi cac cong
déng vi sinh vat duong da day rudt thanh céac quﬁn thé ¢6 loi cho viéc sur dung
dinh dudng, va céi thién ning suat phat trién gia cAm, va cai thién khéi lugng vé

triang.

Vidu7
Hiéu qua cua vi sinh vat in truc tiép Bacillus t6i hidu sudt tdng truéng cua lon,
céc sd do thén thit, cic dic tinh hdm phén, va c4c phét thai khi vao moi trudng

Téng cong 444 con lon (200 con lgn thién va 244 lon néi) dugc st dung
trong nghién ctru ting truéng-vd béo trong 15 tudn dé nghién ciru viéc st dung
chét bd sung vi sinh vat an truc tiép Bacillus t6i hiéu sult ting truong, cac s do
than thit, cdc dic tinh him phén va cac phat thai khi. C4c con lgn duge nhét trong
cac budng dugc kiém soat moi truong, gdbm 12 budng gidng nhau véi 12 chudng
mdi budng. C6 hai him phan trong mdi budng véi dudi mdi trong sb 12 budng c6
6 chudng trén m&i him phén. Trude khi bt dAu thir nghiém, cic ham phan déu
dugce 1am sach k¥. Sau d9, cac him phéin duoc nap mot lugng nhod nuée (khoang
600 galon).

Céc con lgn dugc phan bd cho cac thir nghiém da dugc cai sira, dugc quy
dinh vé thé trong va gidi tinh, va dugc phan mot cach ngiu nhién cho cac ché do
khau phan an (dbi chtng va Bacillus DFM) véi 4-5 con mdi chudng (2-3 lon thién
va 2-3 lon nai mdi chuéng). Trude khi bat dau cac ché dd khéu ph?ln an, lon duoc
cho #n khiu phén 4n diéu chinh trong hai tudn d tao ra phin vao cac hAm. Sau

d6, lon dugc cho #n hoic 13 khiu phén an dbi chimg hoic 13 khiu ph?ln dbi ching
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c6 bd sung Bacillus DFM. Vi sinh vat Bacillus DFM chita cac ty 1é ngang bang
cua cac chung Bacillus subtilis AGTP BS918 (NRRL B-50508), AGTP BS1013
(NRRL B-50509) va AGTP BS3BP5 (NRRL B-50510) durgc bd sung dé dam bao
3,0x 10® cfu/g ctia san phdm DFM, va bao gbm ty 16 1 pao/tan trong thirc #n thu
dugc ndng do 1,5 x 10° cfu/g trong thirc an.

Céac ché d6 khiu phan an duoc duy tri trong subt thir nghiém, nhung céc
khau phan an dugc didu chinh v6i ba tudn mot 1in dé dap img t5t hon céc nhu ciu
dinh dudng cho lgn, din dén 5 giai doan khiu phan in (3 giai doan dau, 2 giai
doan vb béo) duoc diéu ché dé dap ung hodc vuot qua cac yéu ciu dinh dudng
clia lon & mdi giai doan san xuit trong sb nam giai doan (NRC, 1998). Cac ché
pham cta khiu phan n 13 dva trén co s& ngd va bot dau tuong véi cac muc thay
dbi ciia cac ba rugu khé trén co s& ngd cing véi cac chét tan (DDGS) trong ndm
giai doan. Pic biét, cac khiu phén an cho céc giai doan 1, 2, va 3 d3 dugc diéu
ché dé chira 25% DDGS, khéu phin 4n Giai doan 4 cudi chira 20% DDGS, va
khéu phan n Giai doan 5 cudi tht hai chira 10% DDGS.

Thé trong cia lon va su hap thu thirc an cta lon duogc ghi chép mdi ba tuin
& thoi diém cuioois mbi giai doan. Cac him phan dugc 14y mau vao luc bét dau va
két thic ciia moi giai doan tang trudng va giai doan vd béo bang cach st dung bo
l4y mau 16i chan khéng dugc thiét ké cing véi mot bom chan khong duoc ndi véi
hai binh chan khéng bang dng chét déo trong c6 cac dau ldy mau 15 bang chat
déo cung. Cac mau 15i cia hdm phan dugc tao ra bang cach ldy mau bén vi tri
du¢i mdi ngan trong mdi ham khi thir nghiém. Céc vi tri 14y mdu trong hdm phén
50 v6i chudng gdm: (1) & dudi chinh gitta chudng; (2) duéi nuéc cua chéng; (3)
dudi mit treée ciia bd cép thire 3n cua chuéng; va (4) dudi goc xa cua chuéng dbi
dién bd cip thirc an. Céc chét trong phan duoc phén tich vé tong ham luong N,
amoni N, chét kho (DM), tro, Ca va P (AOAC 2007). Trong sudt thir nghiém, cac
ndng d6 khi trong dudng thong khi hdm phan va phia trude quat théi tudong dugc
kiém tra bang cach sir dung thiét bi do theo thoi gian thuc lién tuc. Céc dir liéu
nay dugc két hop véi cac tde do thong gio dé xac dinh tbc do phai thai trong
budng mbi ngay ddi véi khi amoniac, metan, va hydro sulfua. Cac dir liéu nay

dugc biéu hién duédi dang gam khi trén pao tdng cin cta lgn. Cac nong d6 metan
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va hydro sulfat cling dugc do trong 10 ngay lién tiép (cic ngay 70 - 80 dbi véi
CH,, c4c ngay 80 - 90 dbi véi H,S) va duogc tinh trung binh trén co s& mot buéng
dé phén tich téng khi tao ra (n = 12).

Céc mau him phan dugc phan tich v& cac thanh phan chit dinh dudng
(AOAC 2007) va axit béo dé bay hoi (VFA). Cho viéc phat hién bang séc ky 16ng
ap luc cao (HPLC) cac axit béo dé bay hoi, 10mL mdi mau dugc phan vao bng
falcon loai 15mL va duoc cit giit & -20°C cho dén khi phén tich HPLC. Sau khi ra
déng, cdc mau dugc ly tim véi tde d6 16,1 rad trong 15 phut. Mot mililit (1mL)
dich ndi trén bé mat dugc pha lodng trong 9mL dung dich nudc axit phosphoric
16,8 mM/axetonitril (98:2, thé tich/thé tich). Dich néi trén bé mit da pha lodng
nay dugc tao xody trong 10 gidy va sau d6 duoc ly tdm véi tde do 16,1 rad trong
15 phut. Dich ndi trén bé mat nay duge loc (0,22um) va dugce phan tich vé axit
axetic, axit propionic, axit butyric, axit I-butyric, axit I-valeric, axit valeric, 4-
métylvalerat bang céch st dung modun tdch Waters 2695 (Waters Corp., Milford,
MA) dugc lip cing vé6i cot 300 X 7,8 mm Aminex HPX-87H (Biorad
Laboratories, Inc., Hercules, CA). Phuong phép isocratic duge ap dung véi dung
moi pha dong chtra dung dich nude axit phosphoric 16,8mM/axetonitril (98:2, thé
tich/thé tich) véi Iuu luong 0,85mL/phut va nhiét do cot 65°C. Tt ca céc chét
phén tich dugc phét hién bang bo dd 2996 PDA (Waters) véi do hép thu 211nm.

Dit liéu duoc phan tich bang cach st dung phuong phép General Linear
Model ctia SAS cho thir nghiém dé xt Iy va lap lai cac khéc biét. Chudng 1 don
vi thir cho hiéu suét ting truéng va cac dit lidu than thit, hAm phén 1a don vi thtr
nghiém cho céc dit liéu bai tiét va VFA va budng 12 don vi thit nghiém cho dit lidu

phat thai khi.

Céc két qua

Lon c6 can n3ng trung binh 64,5 pao (29,2kg) vao lic bt dau thi nghiém
va ¢6 cin ning trung binh 257,1 (116,6kg) pao sau 15 tuan cho in. Lon duoc cho
an khau phan an chtra DFM bd sung c6 thé trong niang hon 4 pao (1,9kg) (P =
0,10) vao cudi thir nghiém so vé6i lon duge cho #n dbi chimg (Bang 7). Pap tng

nay 14 do su phét trién nhanh hon khi lon dugce cho in chit bd trg DFM so v6i lon
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d6i chimg (2,01 so véi 1,93 pao (0,87kg)/ngay, mdt cach tuong tng; P < 0,03;
Bang 8). Lugng in trung binh ngay (ADFI) khong bi anh huéng boi ché do khiu
phan 4n (Bang 9). Viéc khong khac nhau giita cac ché do khéu phan an nay ddi
vé6i sy hdp thu thirc an, két hop véi su tdng trong trung binh ngay cao & lgn dugc
cho an DFM, dan dén cai thién hiéu qua thtc an (P < 0,08) trong hai giai doan v
béo (Giai doan 4 va 5) va trong toan bo thir nghiém 15 tudn khi lon dugc cho n
khiu phan an c¢6 bd sung DFM so v6i logn dugce cho dn khiu phan #n dbi chung.

(Bang 10).

Bang 7
Hiéu qua ctia viéc bd sung vi sinh vat 4n truc tiép Bacillus (DFM) trong khau

phan #n téi thé trong cia lon

Khau phﬁn
Muc CTL DFM MSE tri s6 P
Thé trong, pao
Ban dau 64,30 64,73 1,21 0,17
tudn 3 97,96 98,74 2,96 0,20
tudn 6 132,44 132,95 5,96 0,68
tudn 9 172,07 172.6 7,74 0,74
tudn 12 212,82 215,51 10,14 0,20
tudn 15 255,05 259,13 12,17 0,10
Bang 8

Hidu qua ctia viéc bd sung vi sinh vat an truc tiép Bacillus (DFM) trong khau

phian #n téi tbc do ting trudng binh quan ngay (ADG).

Khau phan
Muc CTL DFM MSE Tri s6 P
ADG, pao
tudn 0-3 1,72 1,74 0,129 0,39
tudn 3-6 1,64 1,63 0,224 0,78
tudn 0-6 1,68 1,68 0,145 0,90
tudn 6-9 1,89 1,89 0,182 0,98
tudn 0-9 1,75 1,75 0,123 0,91
tudn 9-12 1,94 2,04 0,327 0,13
tudn 0-12 1,8 2,01 0,119 0,25
tudn 6-12 1,91 1,97 0,198 0,20
tudn 12-15 1,92 1,98 0,292 0,30
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tu%‘m 0-15 1,82 1,86 0,114 0,13
tuan 9-15 1,93 2,01 0,176 0,03
Bang 9

Hiéu qua cua viéc bd sung vi sinh vat #n truc tiép Bacillus (DFM) trong khau

phan #n t&i luong in trung binh ngay (ADFI).

Khau phan
Muc CTL DFM MSE Tris6 P

ADFI, pao
tudn 0-3 3,28 3,31 0,243 0,55
tudn 3-6 4,56 4,46 0,432 0,24
tudn 0-6 3,93 3,9 0,292 0,64
tudn 6-9 5,51 5,49 0,528 0,38
tudn 0-9 4,46 4,44 0,336 0,86
tudn 9-12 6,41 6,21 0,75 0,21
tudn 0-12 4,94 4,89 0,393 0,52
tudn 6-12 5,96 5,85 0,591 0,38
tudn 12-15 6,65 6,78 0,646 0,325
tudn 0-15 5,29 5,28 0,395 0,9
tudn 9-15 6,53 6,5 0,6 0,82

Béang 10

Hiéu qui ctia viéc bd sung vi sinh vat an truc tiép Bacillus (DFM) trong khiu

phan 4n t6i hidu qua thirc an (pao tdng can trén pao thirc dn di tiéu thuy).

Khau phfin

Item CTL DFM MSE Trisb6 P

Chi s6 tang trong:thirc in
tudn 0-3 0,536 0,535 0,036 0,86
tudn 3-6 0,360 0,368 0,039 0,32
tudn 0-6 0,430 0,435 0,030 0,45
tuan 6-9 0,345 0,347 0,032 0,80
tudn 0-9 0,396 0,398 0,024 0,68
tudn 9-12 0,306 0,337 0,066 0,03
tudn 0-12 0,367 0,377 0,028 0,06
tudn 6-12 0,324 0,340 0,040 0,05
tudn 12-15 0,289 0,293 0,036 0,55
tudn 0-15 0,347 0,355 0,022 0,08
tudn 9-15 0,297 0,311 0,028 0,01
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Trong luong méc ham 12 ning hon 4,5 pao (2,0kg) (P < 0,01) ddi véi lon
duoc cho an cac khau phan 4n c6 bd sung DFM so véi lgn duoc cho in dbi chimg
(Bang 11). Hon thé nita, cac chit Irong than thit ¢6 xu hudng cao hon (P = 0,15)
khi lgn dugc bd trg cing véi DFM. Su gia ting vé trong lugng than thit do viéc

bd sung DFM dén t6i gia tri than thit ting 0,39 d6 la so v6i than thit déi chimg.

Bang 11
Hiéu qua cua viéc bd sung vi sinh vit an truc tiép Bacillus (DFM) trong khéu

phan An t&i cac dac tinh thén thit.

Khau phén
Muc CTL DFM MSE Tri s6 P
Cac dac tinh than thit
do day md, inso 0,92 0,93 0,11 0,69
d¢ day than, inso 2,94 2,92 0,09 0,34
Nac, % 54,9 54,77 0,86 0,45
Trong luong thit méc ham, pao 202,7 207,2 7,84 0,01
Chét luwong thén thit 5,41 5,70 0,96 0,15
Gia tri than thit ($/cwt) 94,44 94,83 1,58 0,23

Céc gi4 tri chit dinh dudng trong phan duoc do tir cdc miu dugc ly trong
toan by khoang thdi gian thir nghiém duoc dua ra trong Bang 12. Chéit kho (P
=0,20), tro (P = 0,11), va amoni nito (P = 0,15) c¢6 xu huéng gidm trong cac him
phan lién quan t6i lon dugc in DFM Bacillus so v6i lon dbi chimg. Viéc bd sung
DFM Bacillus 1am giam 7% chat kho, 8% tro, va 5% amoni nito trong phan ctua
lon duge xtr 1y so v6i lon ddi ching. Sy giam duoc quan sat v& chat kho va su bai

tiét tro c6 thé gép phén cai thién hiéu qua thac an.

Béang 12
Hiéu qua ctia viéc bd sung vi sinh vat an truc tiép Bacillus (DFM) trong khiu
phan 4n t6i sy tich tu chit dinh dudng trong him phan (g/pao su tdng cin) trong

toan bd thir nghiém.

Khéu phan
Muc CTL DFM MSE Tri s6 P
Tong céng
DM 296,8 276.4 36,31 0,20
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Tro 55,06 50,79 5,89 0,11
Téng N 19,25 18,98 2,82 0,83
AmoniN 14,71 13,94 1,21 0,15
P 5,65 5,29 0,73 0,26
Ca 8,50 8,03 2,09 0,63

Viéc khong c6 su khac nhau vé s bai tiét téng nito trong phan gitra cac xir
Iy chitng minh ring sy giam quan sat dugc vé& amoniac nito tir xir ly bang DFM la
dio su thay dbi vé sinh thai hoc vi sinh va hoat tinh trong cac him phén lién quan
t6i xir ly bang DFM so v6i dbi chting. Khi duoc biéu hién dudi dang gam trén pao
thé trong cuia lon, sy phét thai khi metan c6 xu hudng gidm (P = 0,16; giam 17%)
khi Ign duge cho in cac khiu phan an c6 bd sung DFM (Bang 13). Su phat thai
khi hydro sulfua, duoc biéu hién dudi dang gam trén pao thé trong cua lon, 1a
khong khac dang ké so vé6i dbi chimg, nhung giam 10% khi lgn dugce cho #n cac
khéu phén n c¢6 bd sung DFM. Su phat thai amoniac 12 ludn thdp hon déi vai lon
da duge cho an DFM & tat ca cac thoi diém. Tdng phét thai khi metan va hydro
sulfua (gam/ngdy) giam (P = 0,08) Ian luot 12 14% va 19% & cac budng nudi lon
duge cho in bd sung DFM so véi lon déi ching (Bang 14).

Bang 13
Hiéu qua cia viéc bd sung vi sinh vat an truc tiép Bacillus (DFM) trong khiu

phén an t&i cic phat thai khi vao moi truong (g/pao ting can BW).

Khau phan
Muc CTL DFM MSE Tri s6 P
Téng cong
NH; 4,31 4,14 0,821 0,74
CO, 1,36 1,37 0,137 0,97
CH, 8,07 6,72 1,43 0,16
H,S 0,61 0,55 0,133 0,51
Bang 14

Hiéu qua ctia viéc bd sung DFM trong khiu phan an t6i su phat thai khi metan
(CHy va hydro sulfua (H,S). *

Ché d6 khiu phan n
Phat thai Déi ching DFM tht nghiém  SEM Tri 56 P
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Metan (CHy) 1072,8 922.6 47,1 0,086
Hydro sulfua (H,S) 95,3 77,3 7,8 0,149

'Dir liéu theo g/ngay; SEM=sai s6 tiéu chudn cua gia tri trung binh.

Téng cac axit béo d& bay hoi (VFA) giam (P = 0,01) trong phén cua lgn
dugc cho an cac khau phan n ¢6 bd sung DFM Bacillus so véi phén cta lon dbi
chiung (Bang 15). Dic biét, viéc gidm nay 1a do it tao ra 1-butyrat (P = 0,04), 4-
metyl-valerat (P = 0,05), va propionat (P = 0,12) trong qua trinh 1én men vi sinh
yém khi trong phan. Nguogc lai, viéc bd sung DFM dan dén tao ra butyrat nhiéu
hon (P = 0,06).

Béang 15 7
Hiéu qua ciia viéc bd sung DFM trong khau phén 3n t6i thanh phan axit béo d&
bay hoi (VFA) trong phén. ' |

Axit béo d& bay hoi Ché d6 khiu phan an

(VFA)
Péi chimg DFM SEM Tri s6 P

Axetat 15,46 15,09 0,74 0,724
Propionat 6,92 5,79 0,50 0,120
Butyrat 2,89 4,06 0,42 0,062
I-Butyrat 1,54 1,19 0,11 0,042
4-metyl-Valerat 16,29 11,66 1,61 0,053
Tdng VFA 45,71 40,18 1,52 0,017

"Dit liéu tinh theo ppm chit khd tinh theo su tdng can.

Dir liéu tir thir nghiém nay cho thdy rang lon dugc cho n cac khiu phén an
c¢6 bd sung DFM Bacillus trong céc giai doan san xuét ting trudng va vd béo din
dén cai thién v& mirc ting truéng, hiéu qua thirc an, va trong lugng méc ham cubi.
Viéc bd sung cing v6i DFM cling c6 thé 1am giam chat khd, tro, va amoni N
trong ham phéan. Hon thé nita, su giam phat thai metan va hydro sulfua tir phin
lon dugc luu trit x4y ra khi DFM Bacillus dugc bd sung vao cac khiu phén &n cho

lon.

Vidu 8
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Hiéu qua ciia vi sinh vat an truc tiép Bacillus t6i sinh thai hoc vi sinh trong phan
lon duoc It tri

Cac mau him phén dugc tao ra tir nghién ciru ting truéng-vd béo 15 tuin
dugc mé ta & Vi du 7. Cac miu phan dé phan tich vi sinh dwoc thu thap vao cubi
thir nghiém nhu dugc mo ta & trén trong Vi du 7, tir mdi trong s6 hai hdm phin
cho mdi budng va duoc phan tich riéng biét tao ra tdng cong 24 quan sat. Archaea
tao metan (Spence et al., 2008) va cac nhém vi khuén nghién ctru dugc liét ké
thong qua phép phéan tich phan tmg chudi polymeraza dinh lugng (qPCR)
(Metzler-Zebeli et al., 2010, Yu et al., 2005). Dit liéu dugc phan tich béng cach
ANOVA mot dudong nhd phuong phap Proc Mixed cuia SAS (v. 9.1.3, SAS
Institute, Inc., Cary, NC) v6i mic sai khac o = 0,10. Xu thé duoc biéu thi dbi véi
0,20, P>0,10.

Viéc b sung DFM Bacillus vao lon dugc cho an cac khéu phén in dan dén
su thay ddi vé cac quan thé vi sinh vét trong phan lon dugc Iitu trir. Nhém phan
giai protein cum Clostridium I cta vi khudn giam xubng (P < 0,01) trong phan
duogc luu trit thu dugce tir Ign da duge cho an DFM so v6i phén cta lon dbi ching
(Bang 16). Viéc cung cdp DFM Bacillus cho lon dan dén su gia ting cum phan
huy fibrin Clostridium XIVa (P = 0,09) di kém véi su tao butyrat. Sy gia ting cum
Clostridium XIV hd tro su gia ting quan sat dugc vé sur tao butyrat lién quan t6i
viéc xtr Iy bang DFM, nhu d4 néu trong Bang 15 & Vi du 7. Céc loai Bacteroides
va Prevotella, san xuat mdt phd rong ciia VFA, dugc giam mot dang ké (P = 0,08)
trong phan cta lgn dugc cho an bd sung DFM. Sy sinh metan ¢6 xu huéng gidm
(P = 0,13) trong phin dugc luu trif cia lon duge cho &n DFM Bacillus so v&i phan
ctia lon ddi ching, va vi khuin khtr sulfat duge giam xubng. Sy gidm quan sat
duoc vé archaea va vi Ikhuanar khir sulfat hd trg cho su gidm quan sat duoc vé su
tao khi metan va hydro sulfua vé6i sy bd sung DFM da liét ké trong Bang 13 va
Béng 14 trong Vi du 7.

Béang 16
Hiéu qué cua viéc bd sung vi sinh vat dn truc tiép Bacillus (DFM) trong khéu

phan 4n t6i cac quan thé vi sinh v4t trong phan lon duoc litu trix. !
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Ché d6 khiu phén an
Nhém vi sinh vat Péiching DFM SEM Tri sé P
Sinh metan (Archaea) 0,181 0,103 0,03 0,132
Bacteroides / Prevotella 1,193 0,626 0,19 0,083
Clostridium cluster I 0,386 0,079 0,04 0,002
Clostridium cluster IV 2,551 1,200 0,62 0,176
Clostridium cluster XIVa 3,525 4,835 0,47 0,097
Vi khuén khir sulfat 0,027 0,017 0,01 0,379

'Dit liéu theo Act so v6i téng vi khuin va dugc hiéu'chinh theg chét khé cua phéan
(DM) va dugc tinh theo sy ting cin; SEM = sai s6 tiéu chuin cla gi tri trung
binh.
Vidu9
Hiéu qua cua viéc bd sung vi sinh vat an truc tiép Bacillus (DFM) cho lgn dugc
nuoi tai cac trai chan nudi tir giai doan cai sira t6i giai doan vd béo thuong mai va
dugc cho an cc khau phan an dugc didu ché véi muc cao cac san pham phu va
cac mirc nang luong tbi thiéu

Pé xac dinh hiéu sut tang trudng cia lon dugc cho #n cic khau phan in
trén co s& ngd-dau nanh thuong pham véi cic lugng gia ting cta san phim phu,
nghién ciru tir giai doan cai sita t6i giai doan v6 béo dugc tién hanh. Téng cong
1024 lon da cai sita & khoang 3 tun tudi, duogc chia theo gidi tinh va hang cén,
dugc phan b trong 32 chudng thir khi thie nghi€ém va giai doan cho &n trong 105
ngdy. Lon duge cén hai tuAn mét 1in trong ba giai doan sau cai sita ddu tién. Céc
khiu phin in giai doan diu chira t6i 20% ba rugu ngd kho va cac chét tan
(cDDGS). Lon dugc tiép tuc trong hai giai doan tang trudng va mot giai doan vo
béo kéo dai 21 ngay mdi giai doan. Cac khiu phan an trong hai giai doan ting
trudng cling nhu giai doan vd béo déu chira 35% cDDGS va 15% bot lda mi tho

thay thé cho ngd trong khau phén 3n (Bang 17).

Bang 17
Céc giai doan khui phin n va thanh phan ctia khiu phan an. !
Giai doan --> 1)Ban  2) Ban 3)Tang  4)Ting  5) Vbéo
dau dau cu6i trudng ban trudng ban dau
trude dau cudi

Khodng thoi gian 0-28 28—-42 42-63 63 - 84 84 - 105
(Ngay) -—>
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Thanh phén (%)

Ngb 53,1 48,6 28,2 31,9 35,4
SBM (46,5% CP) 25,0 27,2 18,2 14,5 11,3
NuSc sita da sy 10,0 0,0 0,0 0,0 0,0
phun

Bot ca Sel. menh. 4,5 0,0 0,0 0,0 0,0
cDDGS 0,0 20,0 35,0 35,0 35,0
Hat lia my thd 0,0 0,0 15,0 15,0 15,0
chét béo 3,000 1,000 1,000 1,000 1,000
MCP (21% P) 1,200 0,800 0,000 0,000 0,000
P4 voi (CaCO,) 0,800 1,115 1,475 1,470 1,450
Mudi 0,350 0,350 0,350 0,350 0,350
Hbn hop tron 0,150 0,150 0,090 0,090 0,075
vitamin

Hén hop tron 0,125 0,125 0,125 0,125 0,085
khoéang chét

Lysin HCI 0,150 0,450 0,470 0,400 0,350
DL-Metionin 0,050 0,075 0,000 0,000 0,000
L-Threonin 0,250 0,100 0,055 0,020 0,000
Phyzyme 2500TPT 0,020 0,020 0,020 0,020 0,020
Ké&m Oxit 0,350 0,000 0,000 0,000 0,000
Mecadox 2.5 1,000 0,500 0,000 0,000 0,000

" SBM, bot déu tuong; CP, protein thd; cDDGS, hat ba ruou chung cit ngd cung
v6i cac chit tan c6 ham lwong diu khoang 10%; viéc xir ly bao gom chi phi cho
ngo.

Céc khiu phan 4n duoc didu ché d mé phéng cho cic khiu phin in
thuong phidm tiéu chuén c6 lugng du protein thd nhung han ché v& mit nang
lugng. Trir 6 tudn dAu tién cla thi nghiém, cic chit thiic diy tdng trudng cé tinh
khéng sinh s& khong dugc cho an. Ché d6 3n bao gdm viéc bd sung vi sinh vat dn
truc tiép (DFM) so vé6i khau phdn an dbi chimg khong c¢6 DFM. Vi sinh vat an
true tiép bao gbm céc ty 1 twong ddng cua cac chung Bacillus subtilis AGTP
BS918 (NRRL B-50508), AGTP BS1013 (NRRL B-50509) va AGTP BS3BP5
(NRRL B-50510) d¢é dam bao muc 3,0 x 10° cfu/g ctia san phdm DFM, bao gbm
vé6i ty 18 1 pao/tin trong thirc an, tao ra néng d6 1,5 x 10° cfu/g trong khau phan
dn. Cac thiét hai va hiéu suit ting truéng duge phan tich bang céach sir dung
phuong phdp Proc Mixed ciia SAS (v. 9.1.3, SAS Institute, Inc., Cary, NC) véi
mirc sai biét o = 0,10. Xu thé duge bidu thi ddi véi 0,15 , P> 0,10. Dit lidu dugc

théng ké theo gi¢i tinh va loai can ning can ddi vé6i thé trong ban dau.

-69-



24839

Tang trong trung binh ngay cua lon dugc cho &n DFM 1a 16n hon (P <
0,05) tir ngay 0 t6i ngay 14 va tir ngay 14 t6i ngay 28 cua thir nghiém khi so véi
lon dbi ching (Bang 18), din dén c6 sy 16n hon (P < 0,05) vé thé trong cta lon da
duoc cho n bd sung DFM & ngay 14 va ngay 28 cua nghién ctru (Bang 19). Diéu
nay lam gia ting vé su tdng can dugc thé hién boi céc lon dugc cho dn bd sung
DFM, do ¢6 lugng &n trung binh ngay 16n hon (P < 0,10) trong c4c giai doan tir
ngay 0 t6i ngay 14 va tir ngay 14 t6i ngay 28 (Bang 20). Hiéu qua thirc 4n ciing
dugc cai thién (P = 0,03) trong hai tudn dau tién cta thir nghiém (Bang 20b).

Béang 18
Téc o tang truéng binh quén ngay (adg) theo khoang thdi gian nghién ctu.
Pbi chimg DEM SEM Tri s6 P
adg0-14 0,419 0,474 0,012 0,003
adg14-28 1,067 1,133 0,022 0,041
adg28-42 1,414 1,370 0,022 0,169
adg0-42 0,967 0,992 0,016 0,268
adg42-63 1,798 1,837 0,016 0,097
adg63-84 1,996 1,964 0,024 0,335
adg42-84 1,897 1,900 0,012 0,857
adg0-84 1,432 1,446 0,013 0,432
adg84-105 1,994 2,045 0,016 0,027
adg42-105 1,447 1,461 0,007 0,150
adg0-105 1,287 1,305 0,009 0,143

" SEM=sai s6 tiéu chuan cua gié tri trung binh.

Béang 19
Thé trong cta lon (Ib) va ty 18 ton thit suc khoe (ty 1€ tir vong va loai ra) trong

toan bd khoang thoi gian nghién ctru.

Déi chimg  DFM SEM * Tri s6 P
do 13,46 13,57 0,19 0,699
d14 19,38 20,23 0,29 0,051
d28 34,32 36,09 0,54 0,027
d42 54,11 55,27 0,79 0,308
d63 91,87 93,84 0,96 0,155
ds4 133,80 135,08 1,19 0,447
d105 175,67 178,03 1,18 0,167
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% ty 1€ tt vong 2,95 1,37 0,61 0,076

' SEM=sai s6 tiéu chudn cua gié tri trung binh.

Béang 20
Luong an trung binh ngay (adfi) theo khoang thoi gian nghién ctru.
P6ichimg  DFM SEM Tri s6 P

adfi0-14 0,624 0,671 0,013 0,017
adfil4-28 1,634 1,726 0,038 0,102
adfi28-42 2,544 2,510 0,045 0,600
adfi0-42 1,601 1,636 0,028 0,385
adfi42-63 3,747 3,873 0,049 0,077
adfi63-84 5,061 5,044 0,053 0,823
adfi42-84 4,404 4,459 0,043 0,373
adfi0-84 3,002 3,047 0,032 0,322
adfi84-105 6,191 6,099 0,048 0,180
adfi42-105 3,750 3,754 0,028 0,912
adfi0-105 3,034 3,048 0,026 0,691

' SEM=sai sb tiéu chuin cua gi4 tri trung binh.

Béang 20b

Su chuyén hoa thirc an (chi sé thirc an:tdng trong, fg) theo khoang thoi gian

nghién ctu.

Po6i chimg  DFM SEM Tri s6 P

fg0-14 1,499 1,424 0,024 0,038
fg14-28 1,533 1,524 0,021 0,769
fg28-42 1,801 1,831 0,019 0,255
fg0-42 1,611 1,593 0,010 0,235
fg42-63 2,082 2,108 0,022 0,408
fg63-84 2,539 2,571 0,032 0,486
fg42-84 2,311 2,340 0,018 0,258
fg0-84 1,961 1,966 0,011 0,721
fg84-105 3,107 2,982 0,031 0,008
fg42-105 1,932 1,915 0,013 0,369
fg0-105 1,825 1,808 0,010 0,222

" SEM=sai s6 tiéu chuén cta gia tri trung binh.
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Viéc b sung vi sinh vat an truc tiép dan dén tang cao (P < 0,10) ADG va
ADFI trong giai doan ting truéng ban dau (ngay 42 t6i ngay 63 cua thir nghiém).
Trong giai doan v béo ciia thir nghiém, ADG ting cao (P = 0,02) tir ngay 84 tGi
105 khi lgn dugc cho dn céc khiu phan c6 bd sung DFM so v6i lon déi chimg, va
c6 xu hudng tdng cao (P = 0,14) trong toan by khoang thoi gian tir ngay 0 t6i ngay
105. Viéc dp ung ADG dugc céi thién véi ché d6 an DFM tir ngdy 84 t6i ngay
105 va khéng c6 dép tmg ADFI, din dén cai thién (P < 0,01) su chuyén héa thirc
an trong khoang thoi gian nay. Cac cai thién vé ADG tir viéc bd sung DFM trong
toan bo thir nghiém dan dén su ning hon cua lon khoang 3 pao khi két thuc
nghién ctru (ngdy 105) so v6i lon dbi chimg (Bang 19). Hon thé nita, cac tdn that
vé stic khoe do tir vong va loai ra bdi sy nhidm khuén Streptococcus suis V.v.

giam xudng (P = 0,07; Bang 19).

Viduy 10
Hiéu qua ctia viéc bd sung vi sinh vat an truc tiép Bacillus (DFM) cho lon dugc
nuoi trong trai chan nudi tir giai doan cai sita t6i giai doan v béo thuong mai va
cho in cac khau phén 4n céa muc cao cac san phim phu va cac mirc nang luong
t6i thiéu on hiéu qua cia sy chuyén hoa thic an

Hiéu qua cua vi sinh vat an truc tiép Bacillus t61 hiéu qua cta viéc str dung
thirc dn cla lgn, dugc nudi trong trai chan nudi tir giai doan cai sita t6i giai doan
vd béo duge danh gia. Téng cong 2160 con lon di cai sita & khoang 3 tuin tudi,
dugc chia theo gidi tinh va dugce can dbi theo thé trong ban dau, va dugc phan bd
trong 68 chudng trong hai vudng & cung vi tri thir nghiém. Cac dong vt nay &
giai doan cho #n trong 105 ngdy. Lon dugc can hai tudn mét 1an trong giai doan
sau cai sita dau tién kéo dai 42 ngdy, sau khi cai sita. Cac khu phén an giai doan
dAu chira t6i 20% b3 chung cit ruou ngd kho va cic chét tan (¢cDDGS). Lén duoc
tiép tuc thir nghiém qua hai giai doan ting trudng va mot giai doan vo béo, mdi
giai doan kéo dai 21 ngay. Cac khiu phén #n trong giai doan tdng trudng cling
nhu giai doan vd béo chira 35% c¢DDGS va 15% bot 1ta mi tho thay thé cho ngbd
trong khau phan 3n (Bang 21). Cac khiu phan #n duoc didu ché d& mo phéng cho

cac khau phan an thuong pham tiéu chuan c6 protein thd va ning luwong han ché.
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Bang 21
Céc giai doan cho &n va thanh phan cia khiu phn an. !

Giai doan --> 1)Ban  2)Ban  3)Tang  4) Téng 5) Vo
dau dau cubi trudng truéng cudi béo ban
trude ban dau dau

Khoang thoi gian 0-28 28 —42 42 - 63 63 - 84 84 - 105

(ngay) -->

Thanh phan (%)

Ngo 46,5 49,6 36,7 39,6 41,5
SBM (46,5% CP) 37,0 27,0 10,0 7,0 5,0
Nuéc stta da séy 10,0 - - - -
phun

Huyét tuong da sdy 2.2 - - - -
phun kho

cDDGS - 20,0 35,0 35,0 35,0
Hat Iia my tho - - 15,0 15,0 15,0
chit béo 2,000 1,000 1,000 1,000 1,000
MCP (21% P) 0,800 - - - -

da voi (CaCO,) 0,800 1,000 1,350 1,350 1,350
Mubi 0,350 0,350 0,350 0,350 0,350
Hon hop tron 0,150 0,150 0,090 0,090 0,075
vitamin

Hén hop trén 0,125 0,125 0,125 0,125 0,085
khoang chit

Lysin HCI - 0,250 0,350 0,450 0,550
DL-Metionin 0,080 0,060 0,020 0,010 0,030
L-Threonin - 0,100 0,020 0,060 0,100
Kém Oxit 0,350 - - - -
Mecadox 2,5 0,400 0,400 - - -
Téng cong 100,0 100,0 100,0  100,0 100,0

' SBM, bét dau tuong; CP, protein tho; cDDGS, hat b rugu chung cat ngd cung
v6i cac chit tan ciing véi khoang 10% dau; viée xir ly bao chi phi ng6.

Trir 6 tudn dau tién cia thi nghiém, cic chat thuc day tdng trudng co tinh
khéng sinh s& khong duoc cho an. Ché do khiu phén an bao gdm viéc bd sung vi
sinh vt an truc tiép (DFM) duge so sanh véi khau phén an déi chung khong co
DFM. Vi sinh vit 4n truc tiép bao gdém cic ty 16 trong dong cla cac ching
Bacillus subtilis AGTP BS918 (NRRL B-50508), AGTP BS1013 (NRRL B-
50509) va AGTP BS3BP5 (NRRL B-50510) dé dam bao mtc 3,0 x 10° cfu/g cla
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san phdm DFM, bao gbm véi ty 18 1 pao/tan trong thirc in, tao ra ndng do 1,5 x
10° cfu/g trong khiu phan n. Sy chuyén hoa thire &n dugc phan tich bang cach st
dung phuong phap Proc Mixed ciia SAS (v. 9.1.3, SAS Institute, Inc., Cary, NC)
v6i mirc sai biét o = 0,10. Xu thé duoc biéu thi ddi véi 0,15, P > 0,10. Dit lidu
dugc phan khéi theo phong va gidi tinh cho viéc phan tich.

t thirc &n hon (P = 0,02) dugc doi héi cho mot pao tang can tir ngay 0 téi
ngdy 14 cua thir nghiém khi lgn dugc cho 4n cac khau phéan an c6 bd sung DFM
Bacillus, va dap ung hiéu qua thirc an ¢6 xu hudng (P = 0,13) rd rét trong toan bd
giai doan sau cai sira tir ngay 0 t6i ngdy 42 cua nghién ctru. (Bang 22). Viéc bd
sung vi sinh vt 4n truc tiép ciing cai thién (P = 0,08) hiéu qué thtrc an trong giai

doan v béo (ngay 84 tdi ngay 105).

Béang 22

Su chuyén héa thtc 3n (chi s6 thirc an:ting cén, fg) theo khoang thoi gian nghién

clru
Pb6i chimg  DFM SEM Tris6 P
fg0-14 1,599 1,455 0,045 0,027
fg14-28 1,360 1,389 0,015 0,191
fg28-42 1,674 1,656 0,011 0,267
fg0-42 1,537 1,520 0,008 0,134
fg42-63 2,020 2,015 0,009 0,707
fg63-84 2,311 2,336 0,016 0,267
fg42-84 2,177 2,187 0,009 0,445
fg0-84 1,960 1,957 0,007 0,797
fg84-105 2,740 2,677 0,025 0,081
fg42-105 2,376 2,361 0,010 0,294

' SEM=sai s6 tiéu chuin cia gia tri trung binh.

Vidull
Hi€u qua cua viéc b0 sung vi sinh vat &n tryc tiép Bacillus (DFM) t6i dép tmg
hi€u qua thirc @n cda lgn con duge cho an cac khiu phan #n duoc diéu ché vai

muc do cao cac san pham phu dang xo
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Téng cong 480 con lon (thé trong ban diu: khoang 6,0 kg) da dugc cai sita
& 21 ngay tubi va nhét 10 con/chudng trong trai chin nuéi lon con cé kidm soat
mai truong. Lon duge dua vao thir nghiém tir 21 ngay tudi téi 63 ngay tudi va cho
an theo chuong trinh trinh #n hai giai doan véi cac khau phin an dugc didu ché
trén co s& ngd, bot ddu twong, va 40% DDGS ngd (Bang 23) va dé dap ung cac

yéu ciu dinh dudng cta lon & médi trong sd hai giai doan san xuét (Bang 24).

Béang 23

Thanh phan khau phan dn co ban cua lgn dugce cho an cac khau phan 4n con Giai

doan 1va2
Khau phan sau cai sita: NC-Saucaisttal NC - Sau cai sita 2
Thé trong, pao 15 61 25 25 t6i 45
Thanh phin, % trong khiu phan
Ngo, rang vang 38,66 43,76
DDGS ngo 20 20
B4t ddu tuong, 46,5% CP 27,2 27,2
Bot Ia mi thd, <9,5% fi 5 5
Bot c4, ca moi dau 2 0
Whey kho 3 0
Choice white grease 1 1
Dicanxi phosphat 18,5% 0,4 0,35
ba voi 1,08 1,16
Mudi 0,3 0,3
NSNG Nursery Vit. Premix 0,5 0,5
L-lysin HCI 0,53 0,48
DL-metionin 0,16 0,12
L-threonin 0,17 0,13
L-tryptophan 0,01 0,01

Béang 24

Thanh phén theo tinh toan ciia cac khaiu phﬁn an co ban, %.

Giai doan 1 Giai doan 2
(15 t6i1 25 pao) (25 t6i 45 pao)

Chat khd % 89,73 89,45
DE - kcal/pao. 1604,2 1603.,43
ME - kcal/pao. 1520,6 1523,19
NE - kcal/pao. 1078 1078,46
Protein tho % 24,47 23,18

-75-



24839

Lys % 1,45 1,31
Thr % 0,91 0,82
Met % 0,52 0,45
Met+Cys% 0,84 0,77
Trp % 0,24 0,22
Canxi % 7 0,74 0,64
% photpho - tong 0,63 0,55
% photpho - ¢ san 0,33 0,25
% photpho - c6 thé tiéu hda dugce 0,32 0,25

T4t ca cac khélu phin déu chua phytaza (500 FTU/kg thirc an). Mot trong
ba ché do khau phan 4n dugc phén mot cach ngau nhién vao céc chudng dé sao
cho mbi khau phé‘m an dugc dai dién boi tdm chuéng lip lai. Cac ché d6 khiu
phan in c6 bd sung vi sinh v4t 4n truc tiép (DFM) véi hai mirc dua vao (0,5va 1,0
pao/tn thiic an) duoc so sanh véi khdu phén dn dbi chimg khong bd sung DFM
(Bang 25).

Vi sinh vit 4n truc tiép bao gdm céc ty 1& twong ddng cla cac ching
Bacillus subtilis AGTP BS918 (NRRL B-50508), AGTP BS1013 (NRRL B-
50509) va AGTP BS3BP5 (NRRL B-50510) d& dam bao mirc 3,0 x 10° cfu/g cia
san phim DFM, bao gbm véi ty 18 0,5 hoic 1,0 pao/tan thirc an d& 1an luot tao ra
néng d6 7,5 x 10* cfu/g hodc 1,5 x 10° cfu/g trong khiu phan in. Sy tdng can cua
lon va su hép thy thirc dn cda lon dugc xac dinh vao ngay 21 va ngay 42 cua thir
nghiém dé tinh toan hiéu qua thirc an duéi dang chi s6 ting trong:thuc dn. Hiéu

qua thirc 4n cling c6 thé dugce tinh toan dudi dang chi sé thirc an:tang trong.

Béang 25
Cac ché d6 khau phén an va ty 16 két hop DFM

Ché dd | Khéu phan Dicu kién | Ty 1¢ két hop | Phyzyme
khau phin ché bién' | DFM, pao/tdn | XP, FTU/kg?
T-1 Péi chimg Cam 0,0 500

T-2 P6i chimg + DFM Cam 0,5 500

T-3 Déi chimg + DFM Cam 1,0 500

' Cac khau phén in dugc bién dudi dang thirc &n chua tao vién, dang cam.
T4t ca cac khdu phan déu chira 500 FTU/kg thtic &n Phytaza.
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Lon duge cho #n cac khau phén an d3 duge xir Iy bang DFM Bacillus c6 su
tang cao (P =0,03) vé su tdng can trén mot don vi hép thu thac an so véi logn duoc
cho an khau phan n dbi chung trong giai doan sau cai sita thir nhit (ngay 0 t&i

ngay 21, sau khi cai sita; Bang 26).

Béang 26
Thé trong va hi€u qua thirc dn ctia lon sau cai sita duge cho an cac khau phan trén

co s& mirc X0 cao c¢6 bd sung DFM Bacillus v6i hai murc két hop trong khiu phan

-

an.

Phytaza, FTU/kg 500 500 500

Bacillus DFM, pao/tin 0 0,5 1,0

Khau phin 1 3 4

Thé trong, kg SEM  Tris6 P
ban dau 6,79 6,79 6,79 0,021 0,378
ngay 21 11,60 11,92 11,93 0,135 0,270
ngay 42 26,0 26,7 26,5 0,38 0,482

Chi s6 ting trong:thirc an
ngay 0 21 0,656b 0,721a 0,729a 0,0192 0,039
ngay 21 42 0,655 0,661 0,641 00124 0,808
ngay 0 42 0,651 0,675 0,662 0,0106 0,286

S6 chudng*/khiu phin 8 8 8

*50 lon mdi chudng = 10

Vidu 12
Hiéu qua cta vi sinh vét an truc tiép Bacillus t6i ning lugng va kha nang ti€u hoa
chat dinh dudng & lon dang tang trudng duge cho an cac khau phin in chia 40%
'DDGS ngb

Nghién ctru vé kha ning tiéu hoa duoc tién hanh trén lon dang ting trudng
dé danh gia cac hiéu qua cua vi sinh vét 4n truc tiép Bacillus (DFM) trong rudt hoi
va ty 1¢ tiéu héa sudt ng tiéu héa ning lugng va cic chit dinh duong trong céc
khiu phén an chtra 40% ba ruou ngd bao gbém cac chét tan (DDGS). Hai muoi

bén con lgn (BW ban dau: khoang 25 kg) c6 ngudn gdc tir sy giao phéi cua lon
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duc G-Performer véi lon céi F-25 (Genetiporc, Alexandria, MN) da dugc phiu
thuat dé lép 6ng thong T trong rudt hoi ngoai bién. Sau khi phéu thuét, lon duogc
dé hdi phuc trong 21 ngay. Khau phén an trén co s ngd-bdt dau tuong tidu chuin
dugc cho an tuy thich trong khoang thoi gian nay. Ba tuan sau khi phiu thuat, cac
con lgn ndy dugc cho phan bd vao hai ché d khiu phan #n gdm khéu phin in co
ban dbi chimg va DFM Bacillus. Lon dugc nudi trong cac chudng riéng (1,2 x
I,Sm) trong budng c6 kiém soat moi truong. Mdi chudng duge trang bi mdt bd
cAp thirc an va dng cho ubng nude dang kep va toan bd san dugc 14t bé tong.

Khéu phan #n co béan tiéu chudn duoc didu ché trén co s ngo, bot dau
tuong, va 40% DDGS ngd (Bang 27). Cac ché d6 khiu phén in gdm (1) khéu
phén an co ban khong c6 DFM ; hoidc (2) khau phén an co ban ¢6 0,05% DFM
dugc bd sung trén co s¢ bot ngd. Vi sinh vat &n truc tiép bao gdm cac ty 1€ tuong
ddng cua céac ching Bacillus subtilis AGTP BS918 (NRRL B-50508), AGTP
BS1013 (NRRL B-50509) va AGTP BS3BP5 (NRRL B-50510) dé dam bao mirc
3,0 x 108 cfu/g cia san phdm DFM, bao gbm voi ty 18 1,0 pao/tin thirc an tao ra
ndéng d6 1,5 x 10° cfu/g trong khau phan an. T4t ca cac khiu phdn in duogc didu
ché dé dap ung hoic vuot qué céc tiéu chudn chit dinh dudng cho lon dang tang

truéng (NRC, 1998).

Bang 27

Thanh phﬁn khau phén co ban thir nghiém1

Thanh phan, %
Ngo 32,60
DDGS 40,00
Bot lua mi tho 10,00
SBM, 48% CP 14,00
Bot ngd 0,60
ba voi 1,30
Lysin HCI1 0,40
Mudi , 0,40
Titan dioxit 0,40
Hdn hop trdn khoang chit-vitamin® 0,30

Tong cong 100,00

Thanh ph?ln theo tinh toan, %
CP (N x6,25) 21,9
ME, kcal/kg 3.295
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SID Lys 1,19
ADF 8,7

NDF 14,9
Ca 0,64
Téng P 0,59
P ¢6 thé tiéu hoa dugc 0,29

Vi sinh véat an truc tiép duoc bd sung voi luong 0,05% khau phén an trén co s&
bot  ngd bot ngd.

’Hén hop tron vi khoang chit-vitamin tao ra céc lugng vitamin va céc khoang chét
sau ddy trén mot kilogam khiu phan an day du: Vitamin A, 10990 IU; vitamin Ds,
1648 IU; vitamin E, 55 IU; vitamin K, 4,4mg; thiamin, 3,3mg; riboflavin, 9,9mg;
pyridoxin, 3,3mg; vitamin By,, 0,044mg; axit D- -pantothenic, 33mg; niaxin, 55mg;
axit folic, 1,1mg; biotin, 0,17mg; Cu, 16mg & dang ddng sulfat; Fe, 165mg & dang
sat sulfat; I, 0 ,36mg ¢ dang kali iodat; Mn, 44mg & dang mangan sulfat; Se, 0,3mg
& dang natri selenit; Zn, 165mg & dang oxit kém.

Titan dioxit dugc stt dung 1am chit danh du c6 thé tieu hoa dugc trong tat
ca cac khau phén thirc dn. Cac khég ph?m thirc @n dugc cho 12 con lon in, véi 6
con trén mot khau phén trong 17 ngay. Lén dugc dé cho an va ubng nudce tuy
thich trong subt thir nghiém. P& lam giam dén mirc t6i thidu sy nhidm chéo cac
chudng dbi ching bang DFM, céc chudng dugc cip cac khiu phan an khong co
DFM dugc cho an trude, sau d6 1a cac chudng c6 bd sung DFM. Sau mdi 13n cho
an, cac xe phan phéi thitc an dugc lam sach hoan toan. Lon duge cho an cic khiu
phan in khong c6 DFM ciing dugc cin va dugc thu thip mau dau tién trude lon
dugc cho in cac khau phan in chita DFM.

Céc miu phén duge thu thap vao ngdy 12 qua viéc 1iy miu ngiu nhién va
cdc mau rudt hdi dugc thu thdp vao ngdy 13 va 14. C4c mau rudt hdi duge thu
thap lién tuc trong 9 gid bit dau vao luc 8 gio vao mdi ngay thu thap. Cac bng
thong dugec mé va cac tai chat déo loai 225-mL chit déo dugc gén vao rudt bng
thong nay bang cach st dung céc khéa céap, cho phép digesta (phan thirc an duogc
tiéu héa va hip thu) chay tir 6ng thong vo tui chira. Céc tai nay duge thay ddi khi
day digesta hodc it nhét 13 sau mdi 30 phut. Do pH trong digesta dugc do trong tui
dau tién duge thu thdp sau 9 gio, 11 gio, 13 gid va 15 gid & mdi ngay thu thép.
Sau lan thu thap rudt hdi cubi cung, lon dugc cho in cc khau phan an thi nghiém

tuong Ung cia ching thém 3 ngay nita. Bita dn sang (vao lirc 7 gi) duoc cho in
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vao ngdy sau ngay thu thap rudt hdi cudi cing c6 chira chit danh d4u xanh 14 cdy.
Trong vong 36 gio sau do, digesta trong rudt hdi va phan duge ghi chép méi 30
phit tir tit ca céc con lon, va Ian dAu tién chit danh d4u xudt hién & bét ky trong
sb cac vi tri ndy dugc ghi lai va dugce st dung 1am mot s6 do tde do chuyén qua
ctia khau 4n cu thé nay.

Khi két thic thir nghiém, cac mau dugc gid dong va dugc tron trong dong
vét va khau phin in va mot miu phu dugc thu thip dé phan tich héa hoc. Tt ca
c4c mau duge 1am dong kho nhanh va duoc nghién trude khi Phan tich. TAt ca céc
mau ciing dugc phan tich vé chét kho (DM), xo tay axit (ADF), xo tay trung tinh
(NDF), va lignin.

Céc gid tri vé su tidu héa rudt hdi biu kién (AID) va ty 1é tidu héa subt
6ng (ATTD) cua céc chit dinh dudng dugc tinh todn nhu duge mod ta trude d6
(Stein et al., 2007). Tinh ddng nhit cta cdc bién duge xac nhén va cic gia tri
ngoai lai dugc thir nghiém bang cach st dung phuong phap UNIVARIATE (SAS
Institute Inc., Cary, NC). Khong phat hién dugc cac gia tri ngoai lai. Dir liéu
dugc phan tich bing cach st dung phuong phap MIXED. M6 hinh ndy bao gdm
ché d6 khau phan an duéi dang tac dong cb dinh trong khi lon 13 tdc dong ngau
nhién. Céc gia tri trung binh hinh vudng nhé nhét dugc tinh toan cho mai bién dde
14p. Lon 1a mdt don vi thtr nghiém cho tit ca cac tinh todn, va mic a dugce st
dung d xac dinh tAm quan trong va xu hudng gifta cac gia tri trung binh 1a 0,05
va 0,10, mot cach tuong Gng.

Gié tri d6 pH ruét hdi 1a thép hon (P = 0,03) & lon dugc cho &n khau phan
an c6 chtra DFM Bacillus so véi gia tri 46 pH rudt hdi cua lon dbi chung (Bang
28). Ty 1& chuyén qua va gia tri d6 pH ciia phan khong bj anh huéng béi ché do
khau phén 4n. Mic dd ADF va NDF khong bi 4nh hudng, song viéc bd sung DFM
Bacillus vao khiu phén an tao ra su cdi thién (P < 0,03) AID (Bang 29) va ATTD
(Bang 30) cua lignin so v&i khau phan 3n déi chung.

Céc dit liéu nay cho thiy DFM Bacillus 1am giém do pH cua digesta trong
rudt hoi va cai thién kha ning tiéu hoa lignin trong cac khau phn in trén co s&

san pham phu c6 mic xo cao.
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Bang 28
Hiéu qua ctia DFM Bacillus t6i gia tri ¢ pH va ty 1¢ chuyén qua cta digesta trong
rudt hdi va phan & lon dang tdng truéng dugc cho an cac khau phan in bot ngo-

dau twong chia 40% DDGS!

Muc Doi ching DFM Bacillus SEM Tri s6 P

bo pH ‘

Digesta rudt hoi 6,78 6,64 0,04 0,03

Phéan 6,05 6,14 0,08 0,48

Ty 1é chuyén qua,

Digesta rudt hoi 5,29 4,82 0,25 0,19

Phéan 30,67 29,29 1,03 0,36
Béng 29

Hiéu qua ctia DFM Bacillus t6i kha ning tiéu héa biéu kién trong ruét hdi (AID, %)
ctia cAc chét dinh dudng dang xo & lon dang ting trudng duge cho dn cac khau phén

an bot ngd-dau trong chira 40% DDGS!

Pbi chimng Bacillus DFM SEM Tri sb P
ADF 10,0 6,5 2,6 0,35
NDF 25,4 19,7 2,7 0,80
Lignin 30,9 37,0 1,8 0,02

'Dir liéu 14 cac gia tri trung binh hinh vuéng nhé nhit clia 6 quan sat cho tat ca cac
xu ly.

Béang 30

Hiéu qua cia DFM Bacillus t6i kha ning tiéu hoéa biéu kién subt dng tiéu héa
(ATTD, %) cua cic chit dinh dudng dang soi & lgn dang tidng trudéng duogc cho in
c4c khiu phan an bot ngo-dau tuong chtra 40% DDGS'

d6i chimg ~ DFM Bacillus SEM P gia tri
ADF 32,4 32,8 2,5 0,92
NDF 42,2 39,3 2.3 , 0,39
Lignin 10,4 28,5 3,0 < 0,001

'Dit liéu 1a cac gia tri trung binh hinh vudng nhé nhét cia 6 quan sat cho tat ca cac

xu ly.
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Vi du tham chiéu 13
Hiéu qua khéng viém cia cic ching ctia Bacillus trén dong té bao dai thuc bao
HD11 cua ga

Dong té bao dai thuc bao HD11 cia gé dugc sir dung @ xac dinh dap tng
viém v6i LPS va xac dinh hiéu luc cia chiing vi sinh vat an truc tiép Bacillus dé
lam thuyén gidm viém lién quan t6i nhiém khuén gram 4m. Cac chung Bacillus
dugc sang loc trong thir nghiém nubi cdy té bao dé xac dinh cac bién dbi vé cac
dap ung biéu hién gen xytokin gdy viém véi LPS va mdi trong sb cac ching
Bacillus (Bacillus subtilis AGTP BS1013 (NRRL B-50509), Bacillus subtilis
AGTP BS3BP5 (NRRL B-50510), va Bacillus subtilis AGTP BS944 (NRRL B-
50548).

Céac té bao HDI11 dugc U hodc 1a: (1) mét minh (khoéng dugce kich thich);
(2) cung v6i LPS,; (3) cung v6i mdi ching Bacillus, va (4) cing véi LPS + ching
Bacillus. Thiét két mau hinh dia duoc minh hoa trong Fig.22.

Céc té bao HDI11 dugc phat trién téi hop luu va dugc gian trong cac dia
nudi cdy mé 24 15 cing v6i moi truong Roswell Park Memorial Institute 1640
(RPMI) khéng c6 chit khang sinh chtra 10% bao thai bd (FBS; Atlanta
Biologicals, Inc., Lawrenceville, GA). Sau khi hop Iuu, méi truong duge loai bod
va viée xtr Iy duoc cung cip trong méi trudong khong chit khéng sinh va sau dé
dugc u trong 1 gio & 41°C. Sau khi 1, cac té bao duoc rira hai lin béng PBS va
dugc u trong 380uL TRIzol (Invitrogen, Life Technologies Corp., Carlsbad, CA)
trong 5 phut. Cac mau dugc 14y ra khoi cac dia, duge dua vao trong cac éng vi ly
tam loai 2mL, dugc 1am dong lanh nhanh, va luu trit & -80°C cho dén khi phén lap
ARN. Bé phén 1ap ARN tir pha hitu co, 6ng gel khoa pha nédng loai 2mL dugc st
dung (Five Prime, Inc., Gaithersburg, MD). Viéc don dep ARN duoc thuc hién
béng cach st dung bo kit mini RNeasy (Qiagen, Inc., Valencia, CA) va su tiéu
héa ADNza duogc thuc hién béng cach st dung bot kit the RNAse-Free DNAse
(Qiagen). cADN dugc tong hop nh& st dung qScript cDNA SuperMix (VWR;
Radnor, PA) ngay sau khi phan 14p ARN.

PCR thoi gian thuc dugc str dung dé xac dinh su biéu hién gen cuia cac té

bao HD11 st dung bd doan mdi dugc thé hién trong Bang 31. B-actin duoc st
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dung lam gen tham chiéu. ANOVA mot dudng dugc thuc hién béng cach st dung
phuong phép Proc Mixed ctia SAS (v. 9.1.3, SAS Institute, Inc., Cary, NC). Cac
gid tri trung binh dugc phan tach bang Thir nghiém Student-Newman-Keuls, mirc

y nghia a = 0,10.

Bang 31
B6 doan mdi dic thi cua ga dugc st dung trong thir nghiém sang loc
Téndoanmdi  Trinh tu doan mdi San pham PCR (bp)
IL-1B F: 5-AGGTCAACATCGCCACCTAC-3’ (SEQIDNO.7) 196
R: 5’-CAACGGGACGGTAATGAAAC-3’ (SEQ ID NO. 8)
IL-8 F: 5’-GCTCTGTCGCAAGGTAGGAC-3’ (SEQIDNO.9) 231
R: 5>-GGCCATAAGTGCCTTTACGA-3’ (SEQ ID NO. 10)
B-actin F: 5°- ATGAAGCCCAGAGCAAAAGA-3’ (SEQ ID NO. 223

11)
R: 5-GGGGTGTTGAAGGTCTCAAA-3’ (SEQ ID NO. 12)

Viéc thir thach lipopolysacarit trong dong té bao dai thuc bao cia ga HD11
tao ra su gia tang (P < 0,01) vé su biéu hién gen cua xytokin gay vi€ém, Interleukin
(IL)-1B va IL-8, so v&i cac té bao HD11 khong duge kich thich (Fig.23). Khi
giong AGTP BS1013 dugc bd sung vao céc t& bao HD11 cing vé6i LPS & trang
thai bao tir, ching Bacillus nay 1am giam (P < 0,01) su biéu hién gen cia xytokin
gdy viém, IL-1p va IL-8, do viéc cung cip mot minh LPS va rat gidng véi profin
biéu hién gen cua cac té bao HD11 khong dugc kich thich. Hon thé nira, dap tmg
té bao & ga dbi v6i LPS véi su ¢6 mat cia ching Bacillus thuc vat BS1013 v& mat
dinh luong 14 thip hon, nh chung Bacillus AGTP BS3BPS5 & trang thai bao tir, va
céc bao tir va cac té bao thyuc vat cia chung Bacillus AGTP BS944.

Céc dir liéu nay chiing minh anh hudng cta cic ching DFM Bacillus dé
lam thuyén gidm viém gén lién v6i bénh nhidm khuin, va ciia chung hidu luc
trong cAc loai gia cAm. Ching DFM Bacillus c6 thé duoc sir dung dé 1am thuyén
viém dai thuc bao. Ngoai ra, cac chiing DFM Bacillus ¢ thé dugc st dung dé
lam thuyén cac bénh nhiém khudn gram 4m, va céc anh hudng cta cic nhiém

khuan nay.
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Vi du tham chiéu 14
Hiéu qué khang viém cua cic ching Bacillus trong dong té bao biéu mé ruét cia
chuot (IEC-6)

Dong té bao biéu mo rudt cia chudt IEC-6 duge sir dung dé xac dinh dap
tmg viém véi LPS va x4c dinh hiéu lyc cia cac ching vi sinh vat an truc tiép
Bacillus dé 1am thuyén gidm viém lién quan t6i nhiém khuin gram am. Céc
ching Bacillus dugc sang loc trong thir nghiém nudi cdy té bao dé xac dinh cac
bién doi vé& cac dép tmg biéu hién gen xytokin gdy viém véi LPS va mdi chiing
Bacillus (Bacillus subtilis AGTP BS1013 (NRRL B-50509), Bacillus subtilis
AGTP BS3BP5 (NRRL B-50510), va Bacillus subtilis AGTP BS944 (NRRL B-
50548), Bacillus subtilis AGTP BS1069 (NRRL B-50544), Bacillus subtilis
AGTP BS 442 (NRRL B-50542), Bacillus subtilis AGTP BS521 (NRRL B-
50545), va Bacillus subtilis AGTP BS918 (NRRL B-50508)). Céc chiing Bacillus
bb sung c6 thé dugc st dung bao gdm nhung khéng chi gi6i han & Bacillus
pumilus AGTP BS 1068, (NRRL B-50543) va Bacillus pumilus KX11-1 (NRRL
B-50546).

Cac té bao IEC-6 dugc U hodc 1a: (1) mét minh (khong duge kich thich);
(2) cung v6i LPS; (3) cung véi mdi chung DEM Bacillus, va (4) cung vai LPS +
ching Bacillus. Thiét két m3u hinh dia dugc minh hoa trong Fig.24.

Céc té bao IEC-6 duoc phat trién t6i hop luu va dugce gian trong cac dia
nudi cidy mé 24 15 cing v&i mdi trudng Eagle d3 cai bién ctia Dulbecco (DMEM)
(Invitrogen, Life Technologies Corp., Carlsbad, CA) chtra 10% FBS (Atlanta
Biologicals, Inc., Lawrenceville, GA) va 1% chat khang sinh-khang ndm (Atlanta
Biologicals). Sau khi cac dia dd hgp dong, céc té bao IEC-6 dugc rira ba lin bang
nude mudi duge dém dém phosphat (PBS). Viéc xtr Iy dugc cung cip trong moi
trudng khong chét khang sinh va sau d6 duoc 0 trong 1 gid & 37°C. Sau khi 0, c4c
té bao duoc rira hai 1in bing PBS va duogc U trong 380uL TRIzol (Invitrogen)
trong 5 phut.

Céc mau duge 14y ra khéi cac dia, duoc dua vao trong cic 6ng vi ly tdm
loai 2mL, dugc lam déng lanh nhanh, va luu trit & -80°C cho dén khi phan 1ap
ARN. Pé phan lap ARN tir pha hitu co, éng gel khoa pha nang loai 2mL dugc st
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dung (Five Prime, Inc., Gaithersburg, MD). Viéc don dep ARN duoc thuc hién
bang cach sir dung b0 kit mini RNeasy (Qiagen, Inc., Valencia, CA) va su tiéu
h6éa ADNza duoc thuc hién béng cach st dung bot kit the RNAse-Free DNAse
(Qiagen). cADN dugc tdng hop nho sir dung qScript cDNA SuperMix (VWR,
Radnor, PA) ngay sau khi phan 1ap ARN.

PCR thoi gian thyc duoc str dung dé x4c dinh su biéu hién gen cla cac té
bao IEC-6 st dung bd doan mdi dugc thé hién trong Bang 32. B-actin dugc si
dung lam gen tham chiéu. ANOVA mot dudng duoc thuc hién bang cach st dung
phuong phéap Proc Mixed cia SAS (v. 9.1.3, SAS Institute, Inc., Cary, NC). Cac
gia trj trung binh duge phan tach bang Thir nghiém Student-Newman-Keuls, mic

y nghia o = 0,10.

Béang 32
Bo doan mdi dic thi cia chudt duge sir dung trong thir nghiém sang loc
Tén doan mdi Trinh ty doan mdi San pham PCR (bp)
TNF-a F: 5>-GGCAGCCTTGTCCCTTGAAGAG-3’ (SEQID NO. 13) 171
R: 5’-GTAGCCCACGTCGTAGCAAACC-3’ (SE ID NO. 14)
B-actin F: 5’>-TGACGAGGCCCAGAGCAAGA-3’ (SEQ ID NO. 15) 331

R: 5’-ATGGGCACAGTGTGGGTGAC-3’ (SEQ ID NO. 16)

Viéc thtr thach lipopolysacarit trong dong té bao biéu mé rudt cia chudt
IEC-6 tao ra su gia ting (P < 0,01) vé su biéu hién gen cua xytokin giy viém,
TNF- o, 5o v6i cac té bao IEC-6 khong dugc kich thich (Fig.25). Chiing Bacillus
BS1013 va BS1069 lam giam (P < 0,10) su biéu hién gen cua TNF- a do viéc
cung cip mdt minh LPS khi & trang thdi bao tr hodc trang thai thuc vat. Cac
chung Bacillus BS3BP5, BS442, va BS521 ciing 1am giam (P < 0,10) su biéu hién
gen ctia TNF-a do viéc cung cdp mét minh LPS, nhunmg chi khi & dang bao tu.
Ngugc lai, ching Bacillus BS918 1am giam (P < 0,10) su biéu hién gen cia TNF-
o do viéc cung cip mot minh LPS, nhung chi dang thuc vt cia no.

Céc dir liéu nay ching minh anh hudng cua cac chung Bacillus DFM dé
lam thuyén gidm viém gin lién v6i bénh nhiém khuén, va cta ching hiéu luc &

cac loai dong vat c6 va. Cac ching DFM Bacillus ¢6 thé duge st dung dé 1am
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thuyén viém dai thuc bao. Ngoai ra, cic ching DFM Bacillus c6 thé duge st
dung dé 1am thuyén cac bénh nhidm khuin gram 4m, va cac dnh hudng ctia cic

nhiém khuan nay.

Vidu 15
Hiéu qua ciia DFM Bacillus dé 1am giam su tao bot trong céc hé thdng chira phén
lon dang hdm sdu thuong mai

Hé¢ théng ham phan Ign siu 14 phd bién & Trung tdy Hoa ky va d3 bi tao
bot. Piéu nay duoc tin 13 do két qua cta két hop gia ting déu dan cua cac san
phédm phu dang xo trong thirc n cho lon va hau qua 1a sy thay dbi vé sinh thai hoc
va cac dac tinh 1én men trong phéan dugc luu trr. Hi€u qué cta ba ching DFM
Bacillus duoc danh gia dé xac dinh xem liéu rang g dung ctia n6 trong cic him
phén lon c6 thé lam thay d6i theo huéng tich cuc hay khong dbi véi profin qua
trinh 1én men vi sinh trong hdm phén va tao ra mot cong cu dé kiém soat bot trong
him phan. Nam vi tri san xuit véi mdi vi tri ¢6 ba trai ting trudng-vd béo giéng
hét nhau (1400 dau lgn mai trai) trén cac hé théng hadm siu riéng ré duge chon
cho viéc danh gia. T4t ca cac vi tri déu c6 truyén théng c6 nguy co cao vé su tao
bot dua trén co s& cdc mirc két hop cao cta cac ba rugu khé chita cic chét tan
(DDGS) va cé4c thanh phan san phim phu dang xo khac trong cac khiu phan an va
tir cac ty 18 méc phai su tao bot trong qua khur.

DPéi v6i mdi trong s& 3 hdm cho mot vi tri, viéc 1dy mau duong nén dugce
thiét 1ap trude khi bat ddu thie nghiém bang cach st dung 6ng din PVC 1' dugc
lip cing véi van kiéu phao dé biy mau. Déi véi mdi lan 14y mAu, d6 sau chét long
va do siu bot dugc do va ty sd chit 16ng:bot dugce tinh toan dé dung nap su thay
d6i cac thé tich hdm trong toan bd khoang thoi gian nghién ctru do thé tich cia
ham thay d6i dang ké sau 21 ngay liy miu. San phdm duogc thir nghiém bao gém
cac ty 1& tuong ddng cua cac chung AGTP BS918 (NRRL B-50508), AGTP
BS1013 (NRRL B-50509) va AGTP BS3BP5 (NRRL B-50510) nhu céac vi du 9
va 10. C4c ching khac c6 thé duoc sit dung bao gbém nhung khong chi gi6i han &

Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521, va Bacillus
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subtilis AGTP BS1069, va Bacillus subtilis AGTP 944, Bacillus pumilus AGTP
BS 1068 va Bacillus pumilus KX11-1.

Hai mirc ty 18 két hop san phdm Bacillus dugc cip truc tiép vao hdm phéan
va dugc thir nghiém dé so sanh véi cac him déi chimg khong duge xt Iy.
Inoculant him Bacillus dugc ap dung véi ty 16 5,3 x 10* cfu/mL phan tuong
duong véi ty 1& ching néu cho dong vét an & muc 1,5 x 10° cfu/ g thirc #n va lidu
dung gip 2,5 14n (2,5X) duoc 4p dung cho hdm phan véi ty 1& 1,3 x 10° cfu/mL
phan. San phim Bacillus dugc tai 4p dung mdi 60 ngay trong khoang thoi gian
diy da 1a 170 ngay. Dir liéu duoc phan tich bing cach sir dung ANOVA mot
duong theo phuong phap Proc mixed ctia SAS (v. 9.1.3, SAS Institute, Inc., Cary,
NC) vé6i cac bién phap 13p lai dé phat hién theo thoi gian. Mtc y nghia o = 0,10,
cic sb trung binh dugc tich bang cach st dung tric nghiém Least Square
Difference (LSD).

Khong c6 su khac nhau vé do sau bot, dd sdu chat long, hodc ty sb bot:chat
16ng gitta cac hdm & cac vi tri duoc nhan dién cho thir nghiém (Bang 33). Tuy
nhién, ba tuin sau khi 4p dung xu ly xir ly, do sau bot giam xudng (P = 0,03)
trong cac hm dugc xir Iy bing inoculant hdm Bacillus véi mitc tuong duong nhu
cac him khéng dugc xir ly. Do sdu chét 16ng khong khéc nhau giita ba ché do xu
ly ba tuin sau khi 4p dung inoculant hAm Bacillus, din dén 1am giam (P =0,01) ty
s6 bot:chét 16ng khi inoculant hﬁm_ Bacillus dugc cung cdp voi ding tuong duong
v6i cac ham khéng dugc xu Iy. Ty sb bot:chit 16ng ciing gidm xubng (P < 0,10)
inoculant Bacillus v6i mirc ding twong duong vé6i cac ham dbi chirng, khi cac gia
tri dugc 14y trung binh trén tdng sé ba didm ldy mAu trong tién trinh thi: nghiém
170 ngay (Bang 34). Dit li€u nay cho thay ring ty 1& bd sung inoculant Bacillus
cao dan dén l1am giam bot nhét quén hon trong tién trinh nghién ctru (Fig.26).

Céc dit liéu nay cho thiy riang viéc sir dung inoculant gdm ba ching
Bacillus dugc cung cap truc tiép vao céc bd phén chita phin lon dang him siu dé

kiém soat sy tich tu cua bot.

Bang 33
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So sanh c4c dic tinh bot gitta duong nén va miu liy ngay 21 trung binh trén 5 vi

tri thtr nghiém

Trudce khi 4p dung Ngay 21 sau khi 4p dung 14n tht
nhit
Xt Iy him dosau  dd sdu bot:chét do sdu  dd sduchat bot:chét
bot (ft)  chét 1ong bot (ft)  long (ft) long
long (ft)

db6i chung 0,41 1,94 0,21 1,16° 2,92 0,26°
1,0x Bacillus 0,22 1,83 0,12 0,70 ° 2,87 0,14°
2,5x Bacillus 0,17 2,08 0,09 0,60 ° 2,99 0,13°
Tri s6 P 0,378 0,856 0,311 0,031 0,945 0,011
SEM ! 0,08 }0,09 0,04 0,10 0,14 0,02

2P cac trung binh s6 v6i cac s mii khac nhau c6 su khéc nhau déng ké (P< 0,10),
cac gia tri trung binh dugc tach nh¢ st dung LSD; ! SEM, sai sb tiéu chuén cta

gid tri trung binh.

Bang 34
So sanh cac dic tinh bet trung binh trén 3 1an ldy miu trong khoang thoi gian thi
nghiém 170 ngay.

Xir Iy hAm Trung binh
Bot:chat 16ng

déi chimg 0,23 °

1,0x Bacillus 0,15°

2,5x Bacillus 0,10°

Tri s6 P 0,049

SEM' 0,03

25 cac trung binh sb véi cac s mii khac nhau ¢ su khéc nhau dang ké (P, 0,10),
céc gid tri trung binh duge tach nhd sir dung LSD; ! SEM, sai sb tiéu chuén cia

gia tri trung binh.
Vidu 16

Viéc 4p dung tryc tiép san phdm Bacillus cho céc him phén trong céac vi tri ting

truéng-vo béo thuong mai lam thay ddi cac dic tinh phéan

-88-



24839

Pé so sanh hiéu qua cla san pham him phén ba chuing Bacillus chira cac
chung AGTP BS918 (NRRL B-50508), AGTP BS1013 (NRRL B-50509) va
AGTP BS3BP5 (NRRL B-50510) véi cac ty 1& tuong ddng véi san phdm xi ly
chit thai phén lon thuong mai (MicroSource S®; DSM), san phém ba ching
Bacillus dugc ap dung truc tiép cho cac him phéan ciia ba vi tri san xuét thuong
mai & US Midwest hién dugc cho dn MicroSource S®. Céc ching khic c6 thé
duoc st dung bao gdm nhung khong chi gi¢i han & Bacillus subtilis AGTP
BS442, Bacillus subtilis AGTP BS521, va Bacillus subtilis AGTP BS1069, va
Bacillus subtilis AGTP 944, Bacillus pumilus AGTP BS 1068 va Bacillus pumilus
KX11-1.

San pham Bacillus dugc thi nghiém tai ba vi tri san xuét trong khoang thoi
gian 60 ngay dé x4c dinh xem liéu c6 thé cai thién .duc_rc c4c ddc tinh quéan ly phan
dua trén tac dong tir viéc cung cAp MicroSource S® trong thitc &n cho lon. Mdi vi
tri gdm hai budng gibng nhau c¢6 cac hAm phén riéng r& va cé stc chira cho 2250
heo thi trudng. Vi mdi vi tri, mot chudng duge sir dung 1am dbi chung khong
dugc xtr ly trong khi cac chudng con lai dugc tiép nhan xir Iy hdm bang Bacillus.
Déi véi cac ham dugc xir ly, ty 18 két hop san phdm Bacillus dua trén co s& thé
tich phan, véi mirc ding 5,3 x 10* cfu/mL phan. Thé tich ban diu cta cac him
phén lon trong thir nghiém dugc ude tinh 1a 120000 galon phan, do d6 téng cong
2,4 x 10" cfu ctia san phdm Bacillus dugc cung cép truc tiép vao him phan.

Céc hdm phan dbi chimg va him phén xt Iy duoc ldy mau truéc va 60
ngdy sau khi 4p dung san phidm Bacillus. Viéc 14y mau trén toan bo dd sau hdm
dugc thuc hién bang cch st dung mot éng din PVC 1' duoc lip cung véi van
kiéu phao dé biy mAu. Chi s xét nghiém cac dic tinh phan dugc cai thién dugc
x4c dinh 13 % chét rin giam sau 60 ngdy xt ly. Thir nghiém phi tham s One-
tailed Jonckheere-Terpstra véi s liéu thdng ké chinh x4c va mirc y nghia = 0,10
duogc thuc hién_nh(‘y st dung phén mem théng ké SPSS (v. 17.0, IBM Corp.,
Armonk, NY), dé phan tich su khac biét giita cac % chat rin truéc va sau khi ap
dung xtr Iy kiém tra c4c sy khéc biét cios y nghia.

Khong c6 su khac biét vé trung binh céc chit rin trong phan giita bat ky

trong s cac vi tri thir nghiém, trong d6 MicroSource S® dugc bao gdm lam quy
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trinh vén hanh tiéu chuén trong tit ca (Bang 35). Tuy nhién, ¢6 sr giam 24,3% (P
= 0,10) vé céc chét rin trén 3 vi tri dugc kiém tra khi inoculant gém ba chung
Bacillus dugc bd sung vao him phan. Cac dit liéu nay cho thdy ring viéc ap dung
inoculant gdm ba chung Bacillus cai thién cac dic tinh quén ly phén nhu dugce chi

ra boi sy gidm vé ty 1€ chat ran vugt qua san pham thuong mai MicroSource S®.

Bang 35
Su giam chit rin sau 60 ngdy dung san phdm him Bacillus dé xt Iy cac ham phan

so v6&i ham phén doi ching ¢ cung vi tri san xuét

Vi trf chudng Xu ly Rins (%) % khéc biét (trude so
v6i sau khi 4p dung)

trugc  khi 60 ngay sau
ap dung khi &p dung

1 - Bic d6i chimg 9,58 10,02 +4,6

1 — Nam Bacillus 10,21 5,70 -44.2

2 - Bac doi chimg 7,03 7,68 +9,3

2 —Nam Bacillus 8,31 8,35 +0,5

3 - Bic doi chung 8,44 727 -13,9

3 — Nam Bacillus 7,26 5,14 -29.2

Trung binh doi ching +/-0,0 ®
Bacillus -24,3 b

Tri s6 P (SEM") 0,100 (8,60)

"SEM, Sai s6 tiéu chuan cta gia tri trung binh.

Vidu 17
So sanh anh hudng ctia vi sinh vat an truc tiép ba ching Bacillus va MicroSource
S® t6i hiéu suét tang trudng cua lon dang tang trudng

Nghién ctru duge tién hanh d& so sanh hiéu qua gitta DFM ba chung
Bacillus méi va MicroSource S® (DSM) dé cai thién hiéu suit tang trudng cla
lgn dang ting truéng. Téng cong 144 con lon (thé trong ban dau: khoang 23 kg)
dugc dua vao thr nghiém va duoc nhét trong 36 chudng véi bén con/chudng
trong trai chin nudi lon ting trudng c6 kiém soat moi trudng. Mot trong ba ché do
khiu phan an dugc phan cho mdi chudng (12 14n lap lai/ché do) va dugc cho dn
trong khoang thoi gian 6 tudn nghién cia nghién ctiru. Cac ché do khiu phan an

gdm khéu phin an co ban dbi chung, vi sinh vat an truc tiép ba ching Bacillus
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(DFM), va MicroSource S® (DSM), 13 DMF xtr 1y chét thai cta lon thuong mai
trén co s& Bacillus.

Khiu phan #n co ban dugc didu ché dé chira 50% san pham phu (35%
DDGS va 15% b6t lua mi thd; Table 36). Phytase (500 FTU/kg) dugc bd sung
vao tat ca cac khau phan an. DFM Bacillus méi bao gdm céc ty 1& tuong ddng cua
cac chung Bacillus subtilis AGTP BS918 (NRRL B-50508), AGTP BS1013
(NRRL B-50509) va AGTP BS3BP5 (NRRL B-50510) dé dam bao mtrc 3,0 x 108
cfu/g cia san phdm DFM, bao gdm véi ty 18 0,25 pao/tin thirc 4n tao ra ndng do
3,75 x 10* cfu/g trong khiu phan in. Céc ching khac c6 thd dugc sir dung bao
gdm nhung khéng chi giéi han & Bacillus subtilis AGTP BS442, Bacillus subtilis
AGTP BS521, va Bacillus subtilis AGTP BS1069, va Bacillus subtilis AGTP 944,
Bacillus pumilus AGTP BS 1068 va Bacillus pumilus KX11-1.

Bang 36

Céc thanh phan ctia khau phdn an co ban

Thanh phan, %

Ngb, % 26,510
DDGS, % 35,00
Bot lta mi tho 15,00
SBM, 48% 19,00
HP DDG 0,00
Déu d4u tuong 1,00
Ng6 thiéch bot 1,00
ba voi 1,25
DCP 0,00
Lysin HCL 0,45
DL-Met 0,04
L-Threonin 0,03
L-Tryptophan 0,00
Muéi 0,40
Hon hop tron vitamin 0,30
Phytaza 0,02
Téng cong 100,00
Thanh phén theo tinh toan, %

ME, kcal/kg 3315
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CP 23,20
Dig Lys 1,17
Dig Met 0,39
Dig M+C 0,74
Dig Thr 0,73
Dig Tryp 0,20
Ca 0,63
Téng P 0,61
P ¢6 thé tiéu hoa dugc 0,35

MicroSource S® duge bao gdm trong khéu phan in véi mic 1 pao/tan thirc
an, taora 7,5 x 10* cfw/ g trong khau phén an. Su tdng can cua lgn va su hép thu
thirc an ctia lgn duoc xac dinh vao ngay 21 va ngay 42 cia thir nghiém, va toc do
tang trudng binh quin ngdy (ADG), lugng #n trung binh ngay(ADFI), va chi s
tdng trong:thirc dn (G:F) dugc tinh toan.

Lon dugc cho in cac khiu phin #n c6 bd sung DFM Bacillus méi ¢6 su
ting cao ADG tlr ngay 0 t6i ngay 21 caa thir nghiém so v6i lon dugce cho dn khiu
phan an d6i chtng hodc cac khiu phan c6 b sung DFM thuong mai, Microsource
S® (Bang 37). Sy gia ting nay vé su ting cin hing ngay ¢ xu hudéng tao ra su
ting cao (P < 0,10) vé thé trong & lon dugc cho an DFM Bacillus méi vao ngay
21 cuia nghién ctru so v6i hai xtr Iy con lai. C4c dit liéu nay cho thdy ring DFM
Bacillus méi cdi thién su ting cén 6 lon dang ting trudng so véi thuong phdm

hién ¢6 DFM trén co s& Bacillus (MicroSource S®).

Béang 37
Hiéu suét ting truéng ciia lon dugc cho dn DFM Bacillus méi so v6i MicroSource

S®

Khau phan
Muc Pbi DFM Microsource S® SEM Tri s6 P
chung  Bacillus
d 0-21 -
BW ban diu, kg 23,89 23,87 23,77 1,04 0,6317
ADG, kg 0,77° 0,82 0,77° 0,02 0,0435
ADFI, kg 1,47 1,53 1,43 0,05 0,0640
G:F, kg/kg 0,53 0,54 0,54 0,02 0,1602
BW cudi, kg 40,097 41,09°  39,94¢ 1,19 0,0673
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ngay 21-42

ADG, kg 0,96 0,94 0,88 0,04 0,4593
ADFI, kg 1,45 1,38 1,23 0,12 0,5022
G:F, kg/kg 0,66 0,69 0,75 0,05 0,6712
BW cudi, kg 60,17 60,75 58,32 1,64 0,2348

*®Cac gia tri trung binh khong c6 s6 mii théng thudng 12 khac nhau, P < 0,05.
“ICac gié tri trung binh khong c6 s mii thong thuong 13 khac nhau, P < 0,10.

Vidu 18
Nhan biét hoat tinh enzym cua cac ching Bacillus mai

Céc thtr nghiém In vitro dugc tién hanh dé xét nghiém vé hoat tinh enzym
cla céc ching Bacillus méi dbi v6i cac chit nén thic in dang xo thuong thdy
trong céc thanh phan thirc n dugc sir dung dé didu ché céc khéu phan #n cho lon
va gia cAm. Viéc sang loc ning suat cao cac ching thir nghiém nay dugc thuc
hién bsi viéc dan mong vét sao chép 2 microlit gibng nudi ciy long 1én trén
15,0ml cia cac loai mdi chit nén khac nhau cia déi tuong nghién ctru trong cac
dia lu6i 100x100x15mm. Cac hoat tinh xenlulaza, xylanaza, va B-mannanaza
duoc x4c dinh trén co s& st dung chét nén cu thé béi cac ching cé thé.

Céc thanh phan méi chit duogc st dung dé xét nghiém cac dic tinh st dung
chat nén do hoat tinh enzym cla cac chiing c6 ngudn gdc moi truong duge dua ra
trong Bang 38. Cac dia thtr nghiém duogc gitr kho trong 30 phut sau khi 4p dung
nudi cdy, va sau d6 duge u & 32°C trong 24 gio. Hoat tinh enzym cho mdi chiing
dugc xac dinh béng cach x4c dinh vung thoai bién chét nén theo milimét, nhu
dugc chi ra bdi viée tach riéng mép xung quanh ciia sy phat trién khuan lac. Céc

gia tri trung binh tir cac dia ldp lai duoc ghi nhan.

Béang 38
Céc thanh phén moi chét duoc st dung dé thir nghiém céc hoat tinh enzym dugc
minh hoa boéi cdc dic tinh sir dung chit nén cia Bacillus c6 ngudn gbc moi

truong.

Thir nghiém dia | Thanh phin mdi chat Céc yéu cau danh gia
thém
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Xenlulaza Amoni Sulfat 0,1%, Kali Phosphat hai | 30 phat nhudm béng
bazo 0,1%, ph?ln chiét nAm men 0,1%, Congo Red 0,05%, tiép
Polypepton 1,0%, Aga 1,5%, d6 rira bang NaCl 1M.
Carboxymetyl Xenluloza 0,75% (CMC)

Xylanaza Aga dinh dudng, Xylan 2% Khong; Vung xac dinh

trir moi chat duc

B-Mannanaza |Aga dinh dudng, Locust Bean Gum | Dung dich nhudém iot
0,6% 0,05%

Hoat tinh enzym lam thoai bién xo ctia mot vai ching Bacillus subtilis va
Bacillus pumilus dugc néu trong Bang 39. T4t ca cac ching déu biéu hién hoat
tinh 1am tho4i bién dbi v&i it nhét 13 hai trong sé ba chét nén dang xo dugc dénh
gid. C4c dit liéu nay cho thdy ring cac ching Bacillus méi nay c6 kha ning lam

thodi bién enzym doi véi xenluloza, xylan, va B-manoza.

Béang 39

Cac hoat tinh xenlulaza, xylanaza, va -mannanaza ctia cac ching Bacillus.

Tén phén l4p | CMCase (Xenlulaza) | Xylanaza B-Mannanaza
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
BS944 6,5 3,5 1,0
KXII-1 2,5 5,0 N/A
Vidu 19

Hiéu qua ciia viéc bd sung vi sinh vat an truc tiép Bacillus (DFM) trong thirc dn
t6i mic chit vi khuan ton du sau khi rra trong trang trai ting truéng-vd béo
thuong mai

Pé xéc dinh hiéu suét ting truéng cua lon dugce cho in cac khiu phan in
trén co s& ngd-dau nanh thuong phdm véi cac luong gia ting cia san phim phuy,
nghién clru ting trudng-vd béo dugce tién hanh. Tong cong 1040 lon da cai sita &

khoang 3 tuln tudi va dugc cai sita bang cach sir dung khau phan thirc dn khéi dau

-9Y-



24839

thuong mai tiéu chuan. Cac dong vat dugc tach riéng theo giéi tinh, duoc phan bd
trong 40 chudng trong thir nghiém va giai doan cho an. Tir ngay 42, vi sinh vat an
truc tiép gdm cac ty 1é tuong ddng cla céac chung Bacillus subtilis AGTP BS918
(NRRL B-50508), AGTP BS1013 (NRRL B-50509) va AGTP BS3BP5 (NRRL
B-50510) dé ddm bao mtrc 3,0 x 10® cfu/g ciia san phdm DFM, bao gdm véi ty 1€
1 pao/tn trong thirc in, tao ra ndng do 1,5 x 10 cfu/g trong khiu phan 4n (Bang
40). Céc ching khéac c6 thé duge sir dung bao gdm nhung khong chi gidi han &
Bacillus subtilis AGTP BS442, Bacillus subtilis AGTP BS521, va Bacillus
subtilis AGTP BS1069, va Bacillus subtilis AGTP 944, Bacillus pumilus AGTP
BS 1068 va Bacillus pumilus KX11-1.

Béang 40
Céc giai doan cho 4n va thanh phén ctia khiu phén an. !
Giai doan --> 3)Tang  4)Tang 35) V6  6) Vb béo 7) Vb 8) Xuét
trudng truébng  béo ban gitta béo cudi chudng
ban déu cudi déu

Khoang thoi gian (Ngay) --> 42 -63 63-84 84-105  105-126  126-151 151+

Thanh phan (%)
Ngb 28,2 31,9 35,4 37,4 41,0 71,5
SBM (46,5% CP) 18,2 14,5 11,3 9,4 5,8 6,0
Nudc sita d4 siy phun 0,0 0,0 0,0 0,0 0,0 0,0
Bot ca Sel. menh. 0,0 0,0 0,0 0,0 0,0 0,0
cDDGS 35,0 35,0 35,0 35,0 35,0 20,0
Hat lta my thé 15,0 15,0 15,0 15,0 15,0 0,0
chét béo 1,000 1,000 1,000 1,000 1,000 0,050
MCP (21% P) 0,000 0,000 0,000 0,000 0,000 0,550
da véi (CaCO,) 1,475 1,470 1,450 1,415 1,400 1,150
Mubi 0,350 0,350 0,350 0,350 0,350 0,300
Hbn hop trén vitamin 0,090 0,090 0,075 0,150 0,150 0,150
Hon hop tron khoang chét 0,125 0,125 0,085 0,150 0,150 0,150
Lysin HCI 0,470 0,400 0,350 0,200 0,200 0,150
DL-Metionin 0,000 0,000 0,000 0,000 0,000 0,000
L-Threonin 0,055 0,020 0,000 0,000 0,000 0,000
Phyzyme 2500TPT 0,020 0,020 0,020 0,020 0,020 0,020

" SBM, bot dau tuong; CP, protein tho; cDDGS, hat ba rugu chung cat ngd cung

v6i cac chét tan ¢6 ham luong diu khoang 10%; vi€c x ly bao chi phi ngo.
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Sau khi xuit chudng céc dong vat, rira va hong kho bing khong khi trong
24 gid trang trai, muc vi khuén ton du duoc x4c dinh nhu mot chi bao vé do sach
ctia chudng. Cac mau duge thu gom & khu vuc nim & phia sau mdi chudng & goc
sat v6i b cap thirc an, cach vach bén va vach sau khoang 1 fut (Fig.27).

Ving 16 inso vudng cia san trang trai dugc co sach bing cach st dung
chdi co vo tring da dugc 1am a4m trudc (PocketSwab Plus, Charm Sciences,
Lawrence, MA). Viing 1dy miu duoc cha 10 14n cho mdi 1an co va dugc phan tich
ba lan. Trong vong 15 gidy sau khi co, chdi co dugc dit trong may doc LUMT
Bioluminescence (Charm Sciences, Lawrence, MA). Céc gia tri don vi anh sang
tuong d6i (RLU) thu duoc duogc ghi lai va duge iy trung binh theo chudng trude
khi phan tich théng ké.
| Dit liéu dugc phan tich bing cach st dung phuong phap NPARIWAY cia
SAS (v. 9.1.3, SAS Institute, Inc., Cary, NC) véi mirc sai biét a = 0,05. Dix liéu
chi ra su giam dang ké (P < 0,05) murc chét vi khuin trong cac chudng dugc cho
an céc.khéu phan an c6 chira DFM so véi cac khiu phén an dbi chung sau khi

xuét chudng cac dong viat, rira va lam kho (Bang 41).

Bang 41
So sanh don vi 4nh sang twong d6i (RLU) thé hién mirc vi khuin tdn du trong cac
chudng thuong mai duge cho an cac khau phén an d6i ching hoic cac khiu phin

an c6 bd sung vi sinh vat #n truc tiép (DFM) sau khi rtra va 1am khong bang

khong khi cho chudng.
Xt ly RLU
Pbi ching 558324 °
DFM 421388 °
Tri s6 P 0,025
SEM ! 39231

®P c4c trung binh sb v6i cac sb mil khac nhau c6 su khac nhau dang ké (P < 0,05);

! SEM, sai s0 tiéu chuan cua gia tri trung binh.

Maic du cac phuong an cu thé d& minh hoa va dugc mo ta & day, song

chuyén gia trong linh vuc ndy s& hiéu ring su bd tri bat ky dugc tinh todn dé dat
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dugc cung muc dich c6 thé dugc thay thé cho cac phuong an cu thé da chi ra.
Sang ché nay duogc du liéu dé bao trum cac céc thich tng hoic bién thé bét ky
thuc hién theo cédc khia canh cta sing ché nhu duoc md ta. Do dé, diéu dugc du

li€u 1a sang ché khong chi dugc gidi han bsi Yéu cau bao ho.
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YEU CAU BAO HO

1. Chung Bacillus d3 dugc phan 1dp cé hoat tinh enzym dugc chon tir nhém bao
gom: Bacillus subtilis AGTP BS3BP5 duoc nop lwu véi s truy cadp NRRL B-
50510, Bacillus subtilis AGTP BS442 dugc ndp luu voi sb truy cap NRRL B-
50542, Bacillus subtilis AGTP BS521 dugc ndp luu véi sb truy cdp NRRL B-
50545, Bacillus subtilis AGTP BS918 dugc ndp luu véi sé truy cidp NRRL B-
50508, Bacillus subtilis AGTP BS1013 dugc ndp Iuu véi ) truy cap NRRL B-
50509, Bacillus subtilis AGTP BS1069 dugc ndp luu véi s6 truy cdp NRRL B-
50544, Bacillus subtilis AGTP 944 dugc ndp luu véi sb truy cdp NRRL B- 50548
va Bacillus pumilus AGTP BS 1068 dugc nép lwu véi s6 truy cap NRRL B-50543.

2. Ché pham chira dich ndi bén trén bé mit duge tao ra bang cach tach ly tdm mot

hodc nhiéu ching theo diém 1.
3. Ché pham chira hai hogc nhiéu ching theo diém 1.

4. Ché phdm theo diém 2, trong d6 ché phidm nay chira Bacillus subtilis AGTP
BS3BP5 duge ndp luu véi sb truy cdp NRRL B-50510, Bacillus subtilis AGTP
BS944 dugce nop luu véi sé truy cdp NRRL B-50548, va Bacillus subtilis AGTP
BS1013 dugc ndp luu véi sb truy cdp NRRL B-50509.

5. Ché pham chtta Bacillus subtilis AGTP BS3BP5 dugc ndp luu véi sb truy cap
NRRL B-50510, Bacillus subtilis AGTP BS918 dugc ndp luu véi sb truy cép
NRRL B-50508, va Bacillus subtilis AGTP BS1013 dugc ndp luu voi sb truy cap
NRRL B-50509.

6. Thirc an cho ddng vat, trong d6 thirc nay duoc bd sung Bacillus subtilis AGTP
BS3BP5 dugc ndp luu véi sb truy cdp NRRL B-50510, Bacillus subtilis AGTP
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BS918 dugc ndp luu vé6i sb truy cdp NRRL B-50508, va Bacillus subtilis AGTP
BS1013 dugc ndp luu véi sb truy cap NRRL B-50509.

7. Chiing theo diém 1, trong d6 chung Bacillus 13 Bacillus subtilis AGTP BS3BP5
dugc nop luu véi sé truy cdp NRRL B-50510.

8. Chung theo diém 1, trong d6 ching Bacillus 13 Bacillus subtilis AGTP BS442
duogc ndp luu véi s6 truy cdp NRRL B-50542.

9. Ching theo diém 1, trong d6 chung Bacillus 1a Bacillus subtilis AGTP BS521
duoc nop luu véi s6 truy cAp NRRL B-50545.

10. Chung theo diém 1, trong d6 chung Bacillus 1a Bacillus subtilis AGTP BS918
dugc nop Iuu véi s6 truy cdp NRRL B-50508.

11. Ching theo diém 1, trong d6 ching Bacillus 1a Bacillus subtilis AGTP
BS1013 dugc ndp luu véi sb truy cdp NRRL B-50509.

12. Chung theo diém 1, trong d6 ching Bacillus 1a Bacillus subtilis AGTP BS
1068 dugc nop luu véi sb truy cdp NRRL B-50543.

13. Ching theo diém 1, trong d6 chung Bacillus 14 Bacillus subtilis AGTP
BS1069 dugc ndp Iuu véi sb truy cdp NRRL B-50544.

14. Chiing theo diém 1, trong d6 chung Bacillus 1a Bacillus subtilis AGTP 944
duogc ndp luu véi sé truy cdp NRRL B-50548.
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Danh muc trinh tir

120> CHUNG BACILLUS SAN XUAT ENZYM, CHE PHAM VA THUC AN CHO DONG VAT CHUA CAC
CHUNG NAY
<130> AGP-36010-A

<140> PCT/US2012/052360
<141> 2012-08-24

<150> 61/526881
<151> 2011-08-24

<150> 61/527371
<151> 2011-08-25

<160> 16

<170> PatentIn version 3.5

<210> 1
<211> 10
<212> DNA

<213> Trinh ty nhén tao

<220>
<223> Poan mdi cho phép phan tich RAPD PCR

<400> 1
ggtgcgggaa 10
<210> 2

<211> 10

<212> DNA

<213> Trinh tu nhén tao

<220>
<223> bPoan mdi cho phép phan tich RAPD PCR

<400> 2

gtttcgctcc 10
<210> 3

<211> 10

<212> DNA

<213> Trinh tyu nhé&n tao
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<220>
<223> bPoan mdi cho phép phan tich RAPD PCR

<400> 3

gtagacccgt 10
<210> 4

<211> 10

<212> DNA

<213> Trinh tu nhén tao

<220>
<223> Poan mdi cho phép phan tich RAPD PCR

<400> 4

aagagcccgt 10
<210> 5

<211> 10

<212> DNA

<213> Trinh tyu nhén tao

<220>
<223> Poan mdi cho phép phan tich RAPD PCR

<400> 5

aacgcgcaac 10
<210> 6

<211> 10

<212> DNA

<213> Trinh tu nhén tao

<220>
<223> Poan mdi cho phép phan tich RAPD PCR

<400> 6

cccgtcagca 10
<210> 7

<211> 20

<212> DNA

<213> Trinh ty nhén tao
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<220>

<223> Doan mdi duoc st dung trong thu nghiém sang loc

<400> 7

aggtcaacat cgccacctac 20
<210> 8

<211> 20

<212> DNA

<213> Trinh ty nhén tao

<220>

<223> Poan mdi duoc su dung trong thu nghiém sang loc

<400> 8

caacgggacg gtaatgaaac 20
<210> 9

<211> 20

<212> DNA

<213> Trinh tu nhén tao

<220>

<223> Poan mdi duoc su dung trong th@ nghiém sang loc

<400> 9

gctctgtcgc aaggtaggac 20
<210> 10

<211> 20

<212> DNA

<213> Trinh tu nhén tao

<220>

<223> Doan mdi duoc su dung trong tht nghiém sang loc

<400> 10

ggccataagt gcctttacga 20
<210> 11

<211> 20

<212> DNA

<213> Trinh tu nhén tao

<220>
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<223> Ppoan mdi duoc su dung trong thu nghiém sang loc

<400> 11

atgaagccca gagcaaaaga 20
<210> 12

<211> 20

<212> DNA

<213> Trinh ty nhdn tao

<220>

<223> boan mdi dugc s dung trong thu nghiém sang loc

<400> 12

ggggtgttga aggtctcaaa 20
<210> 13

<211> 22

<212> DNA

<213> Trinh ty nhén tao

<220>

<223> Poan mdi duoc su dung trong tht nghiém sang loc

<400> 13

ggcagccttg tcccttgaag ag 22
<210> 14

<211> 22

<212> DNA

<213> Trinh tu nhén tao

<220>

<223> ©DPoan mdi duoc s dung trong thu nghiém sang loc

<400> 14

gtagcccacg tcgtagcaaa cc 22
<210> 15

<211> 20

<212> DNA

<213> Trinh tuy nhén tao

<220>
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<223> Poan mdi duoc su dung trong tht nghiém sang loc

<400> 15

tgacgaggcc cagagcaaga 20
<210> 16

<211> 20

<212> DNA

<213> Trinh tu nhén tao

<220>

<223> DPoan mdi dugc st dung trong thu nghiém sang loc

<400> 16

atgggcacag tgtgggtgac 20

-105-



24839

Fig.1

CTATACNTGCNAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGA
TGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTC
CGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGT
GGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGG
CTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAG
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTC
TGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGG
GAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACG
GCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATT
GGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGARAGCCCCCGGCTCAACCG
GGGAGGGTCATTGGAAACTGGGGRAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTG
TAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCT
GTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTC
CACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTA
ACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGAC
GGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTAC
CAGGTICTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGA
CAGGTGGTIGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTA
CACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCA
CARATCTGTTCTCAGTITCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCT
AGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCG
TCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCG
CCGAAGGTGGGACAGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGC
GGTTGG

Fig.2
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Poan méi 2 Doan méi 3

Fig.3

ACATGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTT
AGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGG
AARCCGGGGCTAATACCGGATGGTTGTCTGAACCGCATGGTTCAGACATARAAGGTGGCT
TCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTIGGTGAGGTAACGGCTCA
CCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGAC
GGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAG
AACAAGTGCCGTTCARATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGC
GTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGA
GGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGC
GGTGAAATGCGTAGAGATGTGGAGGAACACCAGT GGCGAAGGCGACTCTCTGGTCTGTAA
CTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGC
ATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGG
GCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGG
TCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGACAGG
TGGTGCATGGTTGTCGTCAGCTCGTGICGTGAGATGTTGGGTTAAGTCCCGCAACGAGCG
CAACCCTTGATCTTAGTTGCCAGCATTICAGTTGGGCACTCTAAGGTGACTGCCGGTGACA
AACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACA
CGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGC CAATCCCACARA
TCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTA
ATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
ACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGA
AGGTGGGACAGATGATTGGGGNGAAGTC

Fig.4
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Doan méi 2 —

it ol

TGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGAT
GTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCC
GGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAGACATARAAGGTG
GCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGC
TCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGA
CACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGARAGTCT
GACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGG
AAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCCAGAAAGCCACG
GCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGGAATTAT
TGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACC
GGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGT
GTAGCGGTGAAATGCGTAGAGATGTGGAGGRACACCAGTGGCGAAGGCGACTCTCTGGTC
TGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCT
AACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGARACTCARAGGAATTGA
CGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTA
CCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTG
ACAGGTGGTGCATGGGTNGTCGTCAGCTCGTGTCGTGAGATGTTNGGGTTAAGTCCCGCA
ACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCC
GGTGACAAACCGGAGGAAGGTGGGGATGACGTCARATCATCATGCCCCTTATGACCTGGG
CTACACACGTGCTACAATGGACAGAACARAGGGCAGCGAAACCGCGAGGTTAAGCCAATC
CCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATC
GCTAGTAATCGCGGATCAGCATGCCGCGGTGAARTACGTTCCCGGGCCTTGTACACACCGC
CCGTCACACCACGAGAGTTTGTAACACCCGRAAGTCGGTGAGGTAACCTTTATGGAGCCAG
CCGCCGAAGGTGGGACAGATGATTGGGGNGAAGT

Fig.6
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CNATACNTGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGAT
GTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCC
GGGAAACCGGGGCTAATACCGGATGGTTGTCTGAACCGCATGGTTCAGACATARAAGGTG
GCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGC
TCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGA
CACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCT
GACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGG
AAGAACAAGTGCCGTTCAAATAGGGCGGCANCCTTGACGGTACCTAACCAGAAAGCCACG
GCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCNGGAATTAT
TGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACC
GGGGAGGGTCATTGGARACTGGGGRAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGT
GTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTC
TGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTTCCGCCCCTTAGTGCTGCAGC
TAACGCANTTAAGCACTCCGCNCTGGGGAGTACGGTCGCAAGACTGAAACTCARAGGRAT
TGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACC
TTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGA
GTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGC
AACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGC
CGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGG
GCTACACACGTGCTACAATGGACAGAACRARGGGCAGCGARACCGCGAGGTTAARGCCAAT
CCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAAT
CGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCG
CCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCA
GCCGCCGAAGGTGGGACAGATGATTGGGGNGAAGTC

Fig.8
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Fig.9

TGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGT
TAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTARGACTGGGATARCTCCGG
GAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAGACATAAAAGGTGGC
TTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTC
ACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACA
CGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGA
CGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAA
GAACAAGTGCCGTTCAARATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCT
AACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGGAATTATTGG
GCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGG
GAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGRAAGAGGAGAGTGGAATTCCACGTGTA
GCGGTGAAATGCGTAGAGATGTGGAGGARCACCAGTGGCGAAGGCGACTCTCTGGTCTGT
AACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCA
CGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAAC
GCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCARAGGAATTGACGG
GGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGNAAGAACCTTACC
AGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGAC
AGGTGGTNGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCTTGATCTITAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTA
CACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCA
CAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCT
AGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCG
TCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCG
CCGAAGGTGGGACAGATGATNGGGGNGAAGTCG

Fig.10
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TATACNTGCAGTCGAGCGGACAGAAGGGAGCTTGCTCCCGGATGT
TAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGG
GAAACCGGAGCTAATACCGGATAGTTCCTTGAACCGCATGGTTCAAGGATGAAAGACGGT
TTCGGCTGTCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGGGGTAATGGCTC
ACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACA
CGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGA
CGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAA
GAACAAGTGCGAGAGTAACTGCTCGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCNGGAATTATTGGG
CGTARAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGG
AGGGTCATTGGAAACTGGGAAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAG
CGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTA
ACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACG
CATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGARACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAAAACCTTACCAG
GTCTTGACATCCTCTGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACAGAGTGACAG
GTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGGTTAAGTCCCGCAACGAG
CGCAACCCTTGATCTTAGTTGCCAGCATTTAGT TGGGCACTCTAAGGTGACTGCCGGTGA
CAAACCGGAGGAAGGTGGGGATGACGTCAARTCATCATGCCCCTTATGACCTGGGCTACA
CACGTGCTACAATGGACAGAACAAAGGGCTGCGAGACCGCAAGGTTTAGCCAATCCCATA
AATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAG
TAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
ACACCACGAGAGTTTGCAACACCCGAAGTCGGTGAGGTAACCNTTATGGAGCCAGCCGCC
GAAGGTGGGGCAGATGATNGGGGNGAAGTC

Fig.12
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TGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATG
TTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCG
GGAAACCGGGGCTAATACCGGATGGTTGTCTGAACCGCATGGTTCAGACATAAAAGGTGG
CTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCT
CACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGAC
ACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTG
ACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGA
AGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGGAATTATTG
GGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGG
GGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGT
AGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTG
TAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCC
ACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAA
CGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCARAAGGAATTGACG
GGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACC
AGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTTCGGGGGCAGAGTGA
CAGGTGGTNGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGGTTAAGTCCCGCAA
CGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG
GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGC
TACACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCC
CACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCG
CTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCC
CGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGC
CGCCGAAGGTGGGACAGATGANGGGGNNAAGT

Fig.14
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Poan méi 5 Doan méi 6

Fig.17

GGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGGAGCTTG
CTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATA
ACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGT
GGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCA
CCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCC
CAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAAC
GCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGT TAGGGAAGAACAAGTACCGT
TCGAATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGT
TTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTT
GAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAAC
ACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGA
ACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCC
GCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAA
ACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGC
GAAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGG
CAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGC
AACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACRAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACA
CGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTG
TTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGA
TCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTT
TGTAACACCCGAAGTCGGTGAGGTAACCTTTTAGGAGCCAGCCGCCGAAGGTGGGACAGATGAT
TGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTG

TFig.18
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CTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGAAGGGAGCTTGCT
CCCGGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAAC
TCCGGGAAACCGGAGCTAATACCGGATAGTTCCTTGAACCGCATGGTTCAAGGATGAAAGACGG
TTTCGGCTGTCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGGGGTAATGGCTCACC
AAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCA
GACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGC
CGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCGAGAG
TAACTGCTCGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTARAAGGGCTCGCAGGCGGTTTC
TTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAAACTTGAG
TGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACC
AGTGGCGAAGGCGACTCTICTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCC
CCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACT
CAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAA
GAACCTTACCAGGTCTTGACATCCTCTGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACAG
AGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCTTGATCTTAGTTGCCAGCATTTAGTTGGGCACTCTAAGGTGACTGCCGGTGAC
AAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGT
GCTACAATGGACAGAACAAAGGGCTGCGAGACCGCAAGGTTTAGCCAATCCCATAAATCTGTTC
TCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCA
GCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGC
AACACCCGAAGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAGGTGGGGCAGATGATTGG
GGTGAAGTCGTAACAAGGTAGCCGTATCGGAAG

Fig.21
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