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Linh vuc k§ thuit dwoe dé cip

Sang ché dé cap dén chit b sung vao thirc dn c6 ngudn gde tir vi khudn cho
dong vat c6 mot da day nhu 1a gia cam, lon va ga tady . Pédc biét hon, sang ché dé
cap dén thtc dn cho dong vat dugc tao ra bdi vi sinh vét, tot hon 1a vi khuéan sinh

axit lactic.
Tinh trang ky thut ctia sing ché

Trong nhitng nim gan ddy, nguoi ta da dé cdp dén viée st dung nhidu chét
bd sung vao thtrc an khac nhau dé dat duoc su tdng truédng nhanh & gia suc, va vé
mit nay chit bo sung 1a khang sinh da thu hit dugce su cha ¥ 16n nhét. Khang sinh
kich thich ting truéng 1a chit phd bién nhét trong sé cac chit bd sung vao thue an,
chi yéu do cac tic dung tich cuc ctia ching dén su tang trudng hodc hiéu qua
chuyén héa thtic an va ca sy giam bt ty 18 méc cdc bénh nhét dinh. Tuy nhién, viéc
str dung rong rdi khang sinh c6 thé khién dong vat phat trién su dé khang véi mot sb
loai vi khuan gy bénh (Mikkelsen va Jensen, 2000). Pa thu duoc cac két qua tuong
ddi tot véi cac chét bd sung nay. Cac phat hién méi ddy da cho thdy rang cac chit
b6 sung ndy lam xuét hién cac ching vi khuén khang thudc & gia stc va cling chiing
minh ring mot lwong nho chét khang sinh duogc chuyén sang nguoi. Cling da thdy
ring c6 nguy co nhat dinh vé su ting nhay cam trén nguoi tiép xtc thic an nay. O
trang trai chan nudi dong vat hién dai, nhiéu phuong phap khéc nhau da duoc khai
thac dé cai thién stc khoe dong vat va hiéu suét tang trudong. Cac phuong phéap nay
bao gdbm quan ly dinh dudng va viéc st dung chét bd sung vao thirc dn trong nganh
chin nuéi t6t hon. Chét bd sung vao thuc an thong thuong dugce st dung 1a khang
sinh, cac probiotic, enzym va axit hitu co (Bernardeau et al., 2002). Cling nhu vay,

su khang chéo ¢o thé xdy ra v6i khang sinh dieu tri thudc cing nhém thude, dic biét
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la cac thude c6 mbi lién hé gan véi liéu phap khang khuan & ngudi. Trong céc nam
gin day, dd c6 d& xudt vé viéc st dung nhiéu chit bd sung vao thire an dé dat dugce
su tang trudng nhanh & gia stc, va vé mat nay, chét bd sung khang sinh da thu hit
dugc sy cht v 16n nhat. Hién da phat hién ra ring bang cach sir dung chét bd sung
vao thuc &n theo séng ché c6 thé ¢6 loi dé khac phuc dugc cac bat lgi dugc dé cap &
trén ma van thu dwoc san luong gia stc it nhit 14 tot bang trude day khi st dung
chat bd sung vao thirc an la khang sinh. Vi thé, thu duge két qua mong mudn ma

khong gap phai cac han ché nhu trude day.

Moét sd nude da ap dat cac han ché hodc cim su dung khéang sinh lam céc
chat kich thich ting trudng va diéu ndy da giy chu y dén cac chit thay thé co thé
khac (Wierup, 2000). Trong vai nim qua, cdc nghién ctru tip trung vao mot sd
chung vi khuén sinh axit lactic c6 gia tri (lactic acid bacteria- LAB) va viéc sir dung
tiém ning cua ching lam chét probiotic. Cac probiotic dugc coi nhu céc ché phim
vi khuan séng ma thiic ddy sirc khoe ctia dong vét c6 va bang viée luu gifr hé vi sinh
vat ty nhién trong rudt. Cac probiotic dugc cho la tan cOng vao niém mac rudt, xam
chiém duong rudt va do do ngin can viée tin cong cia cac vi sinh vét ¢6 hai & do.
Didu kién tién quyét cho hoat déng ciia ching cu trii tai d6 1a chung phai dén duogc
niém mac rudt & dang thich hop va séng va ddc biét 1a khong bi pha hiy boi su anh
hudng ctia pH thap chiém wu thé trong da day. Cu thé 13, sinh 1y ctia duong tiéu hoa
ciia meo va cho khac voi nguoi. Vi du, pH trung binh trong da day la khoang 3,4
v6i chd va 4,2 v6i méo. LAB déng vai trd 1a probiotic thuong duoc dé xudt lam
chat thay thé cho khang sinh. LAB duogc st dung rong rdi nhu 1a ching nudi cy
ban diu trong thit va cic san pham tir thit, dong mot vai tro rit quan trong trong
viéc ddm bao do an toan cla cac thirc an khic nhau trong qué trinh tong hop cac
chit chuyén hoa nhu 13 cac chit khang khuan duoc tdng hop bdi vi khuén. Céc chét
khang khudn dugc tong hop boi vi khuin 14 cac hop chét protein c6 cac tinh cht
khang vi khudn ma c6 thé e ché nhiéu loai vi khudn khac nhau, ddc biét 1a vi khun
gy bénh (De Vuyst va Vandamme, 1994). C4c hop chét nay nhan duoc su chu y
16n boi vi ching dugce san xudt ra boi cac vi khuén co loi cho sirc khoe con nguoi

va cling thuong duge st dung nhu 1a cac chat bio quan thirc an tu nhién. D3 thiy
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ring viéc dung cac chat khang khudn duogc tdng hop boi vi khudn anh hudng dén
sinh thai hoc vi khuén ctia duong da day rudt va lam giam mirc vi khuan gy bénh &
céc phan khac nhau ctia dudong da day rudt (van Winsen ef al., 2001). Gaenzale et
al. (1999) di cho thiy rang chit khang khuén duoc tong hop béi vi khuin curvacin
dugc tao ra boi Lactobacillus curvatus (tc ché ching Escherichia coli va Listeria
trong da day. Ciing duogc boc 16 12 cac chit khang khuin duoc téng hop béi vi
khuén duge tao ra béi Lactococcus lactis phan loai lactis ¢6 cac dac tinh khang
khudn (Mishra va Lambert, 1996). Patent My s6 5,968,569 mé ta viéc dua cac vi
sinh vét probiotic vao thirc an ngii cdc clia vat nudi, di tai lidu nay cling nhu giai
phép k¥ thuat di biét khac déu cung cdp thong tin vé cac ching dic biét co lién
quan duoc du dinh dung dic biét cho strc khoe cia vat nuodi. Do dé, van ¢ nhu ciu
vé céc chung vi khuan méi ma dic biét 1a thich hop cho vat nudi va dugc chon loc
vi cdc ddc tinh probiotic cao co6 1¢i cho suc khoe ctia vat nudi va dé dua cac ching

nay vao ché pham thurc dn cia vat nudi.

Trude day di biét ring voi sw hd trg ctia LAB, ngudi ta c6 thé sir dung sira
gﬁy, bo sita, va nudce sita [am thtrc an cho dong vat. Do do, céc san phém nay chura,
ngoai axit lactic, vitamin, duong va cac hydrat-cacbon khac nhung khong cé vi sinh
vat sébng. Sang ché dé xuét chat bd sung vao thirc 4n kich thich ting trudng chua
ngudn chit chuyén héa co trong tu nhién duge tao ra boi loai Lactobacillus. Sang
ché ciing dé cap dén viée sir dung mot lwong hivu hidu cac chét chuyén hoa thu duoc
tir loai Lactobacillus, v tao ra liéu tdi wu ¢ hiéu qua nhat ctia cac chit chuyén hoa
lam cht bd sung vao thie an dé cai thién hiéu sudt tang truong va stc khoe chung
clia gia cdm. Chét bd sung vao thirc an cho dong vit nay sé két hop véi cac chit
dinh dudng dé tao thanh thuc 3n cho dong vat. Cac thi nghiém véi dong vat duoc
kiém soat mot cach khoa hoc da cho théy réng loi ich kinh té tr viéc dong vat duogc
nudi véi thire an duoc cung cip céc chéit bd sung theo sang ché da ting 1én vi chét

luong va gid tri cta cac san pham tu dong vat tang 1én.
Ban chat ky thuat cia sang che

Theo mot phuong dn wu tién, sang ché dé cdp dén dich nuodi cay thuan khiét

v€ mit sinh hoc cta chung vi khuan probiotic, trong dé ching vi khuan 1a vi khuén

-4-
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sinh axit lactic dugc chon tir nhém gém cO Lactobacillus plantarum (tét hon 1a céac
chung RI11, RG14, RS5 va RG11). Pa biét rang vi khudn sinh axit lactic, c6 kha
nang tao ra cic chit chuyén hoéa bao gdm ca cac chét khang khuan duoc tong hop
béi vi khudn. Sang ché mb ta, cic chat chuyén héa duge bd sung vao thiic an cho
dong vat 1am chit thém va/hodc chit bd sung. Thirc an cho dong vat bao gdm mot
lugng hitu hiéu chit chuyén hoa nam trong khoang tir 0,1% dén 0,5% tinh theo

trong luong kho.

Do d6, thic an cho dong vat bao gom: cac chat dinh dudng, cac chit khang
khuén duoc téng hop béi vi khuan, vitamin (t8t hon 14 vitamin B), axit hitu co (tbt
hon 1a axit focmic, axit axetic va axit lactic) va/hodc hon hop ctia chung. Ngoai ra,
thirc an cho ddng vét bao gdm hdn hop ctia cac chit khang khuin duoc tdng hop béi
vi khuan, va axit hiru co hodc hdn hop ciia cac chit khang khuan dugc tong hop béi
vi khuan, vitamin B va axit hitu co. Lugng chat khang khuén duoc téng hop boi vi
khuén duoc st dung trong thirc dn cho dong vat cu thé tdt hon 1a nam trong khoang
tlr 0,05% dén 0,8%.

Ngoai ra, sang ché dé cap dén ché pham thirc dn cho dong vat bao gbm ca
ngd; bot thd; cam gao; cam bot mi; mat duong; dau co, dau dira tho; da vOi;
monodicanxiphotphat; dicanxi photphat; mudi; lyxin; cholin clorua; vitamin; chét
khoang; threonin; hop chat chéng dinh khudn; ddng sulfat; DL-methionin; cht
chéng oxi hoa.

Tét hon 14, ngd dugc sir dung 13 ngd vang, bot thd duge sir dung bao gdm bot
dau tuong va bot cui dira kho, dau co duogc st dung bao gém dau co duoc tinh ché
va dau co thd. Ngoai ra, ché phdm thirc an con bao gdm hdn hop bét ky dugc chon
tor nhoém bao gém ngd vang; bot dau twong; bot cui dura kho; cdm gao; mat duong;
dau dira tho; da voi; mudi; lyxin; cholin clorua; vitamin; chét khoang; threonin; hop
chit chéng dinh khuén; dong sulfat; DL-methionin; va chét chdng oxi hoa.

Cu thé 13, ché pham thuic an cho dong vét con bao gdm céc chét chuyén hoa
nhu 14 céc chit khang khuin duge tong hop bai vi khuén, két hop voi vitamin B, va

axit hftu co. Diéu nay di goi y ring, cac chat chuyén hdéa dugc thém vao thirc an



22938

cho dong vét v6i luong nim trong khoang tir 0,5 dén 8 kg theo tong khau phan thirc
an.

Pic biét hon 1, ché phdm thuc an cho dong vat gitip lam tang téng luong
thirc &n an vao nam trong khoang tir 3% dén 10% va ché phdm nay 1am ting su ting
truong cia dong vat nam trong khoang tir 5% dén 7%. Do d6, ché pham thirc n cho
dong vit tao ra tbe do chuyén héa nim trong khoang tir 3% dén 8%.

Theo mot phuong 4n wu tién, sang ché dé cap dén ché phdm thtc an cho
dong vat c6 kha nang lam giam s6 lwong vi khuén loai enterobacteria trong phéan va
lam tang ) lugng vi khuén lactic trong phan ¢ dong vat co6 mot da day hodc dong
vét khong phai loai nhai lai. Do d6, ché pham ciing ¢6 kha nang lam giam luong
cholesterol trong huyét tuong va thit & dong vat c6 mot da day hodc dong vat khong
phai loai nhai lai. Ché phdm ciing c6 kha nang lam tang chiéu cao nhung mao cua
rudt non & dong vat c6 mot da day hodc dong vat khong phai loai nhai lai.

Do d6, sang ché d& cap dén quy trinh kich thich su ting trudng va/hoic
chuyén héa thtc dn ¢ dong vat c6 mot da day hodc dong vat khdng phai loai nhai
lai, trong d6 quy trinh ndy bao gdm viéc cho déng vat an mot lwong hitu hiéu cac
chat khang khuan duoc téng hop boi vi khuin, duoc tron v6i vitamin B, va axit hitu
Co.

Theo mdt phuong 4n khéc, sang ché dé cap dén thire an cho dong vét chira
cac chét chuyén héa dwgc tao ra bai Lactobacillus plantarum (t5t hon 13 cac ching

RIT1, RG14, RS5 vaRG11).

Ngoai ra, mot phuong an khac cta sang ché dé cdp dén viéc sir dung thirc dn
cho dong vat ¢ dong vat/cac dong vat cé mot da day, (tot hon la chim, tho, chon
vizon, soc sinsin, chd, loai gam nham, lon, hodc bé ti€n nhai lai hodc cilru tién nhai

lai).
MO ta vin tit cac hinh vé

Cac hinh v€ di kém la mot phén cta ban mo ta nay va bao gom phuong an vi
du hodc vu tién cua sdng ché, ma cé the dugc thé hién trong nhicu dang khac nhau.
Tuy nhién, cin hi€u rang, cac phuong &n uu tién dugc md ta chi don thuan 1a vi du

cua sang ché. Do dd, cdc hinh v& duge mo ta ¢ day khong dugc hiéu lam gidi han
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sang ché, ma chi don thuan 1a co s& cho yéu cau bao ho va dé huéng dan cho ngudi

c6 hiéu biét trung binh trong linh vuc clia sang ché.

Fig.1 trinh bay su sdp xép mot phan trinh tu 16S rADN ctia cac ching RG14,
RG11, RI11 va RS5 cing v6i bén chudi ¢6 sin trong ngan hang gen (S6 truy cap:
D9210, EF536363, NC004567 va AB11208).

Fig.2 trinh bay suw khuéch dai cac gen ciu tric cta chit khang khudn duge
tong hop béi vi khuan tir cac chung L.plantarum. A). Khuéch dai Plantaricin EF
(~450 bp). B) Khuéch dai ctia Plantaricin W (~ 200 bp).

MG ta chi tiét sang ché

Sau day, cdc phuong 4n uu tién cia sang ché duge mo ta chi tiét. Tuy nhién,
can hiéu ring, cdc phuong an wu tién duge mo ta chi don thudn 12 vi du cia sang
ché, ma c6 thé duoc thé hién ¢ nhiéu dang. Vi thé, cic md ta chi tiét & day khong
duoc hiéu 1a lam gi6i han sang ché, ma chi 1a co s& cho yéu ciu bao hd va hudéng

din nguoi c6 hiéu biét trung binh trong linh vuc ciia sdng ché.

Theo mdt phwong 4n wu tién, sang ché dé xuat phuong phap cai thién nganh
ndng nghiép chan nudi, cu thé la trong san xudt gia stc cho thit nhu 14 gia cdm.
Phuong phép nay tao ra chién luge trong chin nudi nho kha nang cai thién duge cac
tinh chat sau: hidu suit ting trudng, ché phim tuoi sdng, hinh dang bén ngoai, va
sttc khoe chung cua dong vat. Vi dy, dd dugc minh hoa la cac phuwong phap cta
sang ché cho thiy su cai thién dic tinh bit ky hodc két hop céc dic tinh sau: ning
sudt dong vat (bao g@)rn ca hiéu suit tdng truong, hé vi sinh vét trong phan, axit béo
d& bay hoi va chiéu cao nhung mao ctia rudt non); cholesterol trong huyét tuong; va
viée st dung cac chit dinh dudng trong ché do an.

Ngoai ra, sang ché dé cap dén cic tac dung cia cac chit chuyén hoa duoc tao
ra bdi Lactobacillus sp. d6i voi nang sudt ting truong, luong vi sinh vat trong phén,
chiéu cao nhung mao ctia rudt non va axit béo d& bay hoi trong phan (volatile fatty
acids - VFA) & ga gio.

Ngoai ra, mdt muc dich khic cta sang ché dé xuat phuong phép xac dinh

hdn hop toi wu cta cdc cic chit chuyén hoa clia lodi Lactobacillus sp. 1am chat
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thém hodc chit bd sung trong ché d6 an cua dong vat c6 mot da day. Do do, lidu tbi
uu duge wu tién cho hdn hop chét chuyén héa trong chit bd sung vao thirc dn cho

dong vat hodc chét bd sung trong ché do an cua dong vét c6 mot da day.

Séang ché ciing dé xudt phuong phap 1am cho cac chit chuyén hoa c6 cac dac
tinh probiotic. Pidu nay co6 thé tao ra phuong phap cai thién stc khoe chung cia
dong vat. Mot d6i tuong khéc cua sang ché 1a chit bd sung vao thure an cho dong
vat gitip dong vat tiéu hoa tét thic an. Do do, thire an cho dong vat ¢6 wu diém la
han ché mui tir phan ctua dong vat va tao ra phan cé chét lugng tdt cho dét nong
nghiép.

Phuong phap tot nhit dé thuc hién sang ché

Trong mot khoang gia tri duge cung cép, can hiéu rang 1a tir mdi gid tri trong
khoang nay, dén mot phan mudi don vi cia gidi han dudi trir khi duoc quy dinh 1o
rang theo cach khéc, ndm gita gi¢i han trén va gidi han dudi cua khoang d6 va gia
tri duoc néu khac bét ky hodc gia tri nam trong khoang trong khoang dugc néu do,
duoc bao gdm trong sang ché. Cac giGi han trén va dudi cta cic khoang nho hon
nay co thé doc 1ap duoc bao g@)ln trong khoang nhd hon, va cling duoc bao gé)m
trong sang ché, tuy thudc vao gidi han loai trir ddc biét bit ky trong khoang dugc
néu. Khoang duoc néu bao gdm mot hodc ca ca hai gii han, cac khoang loai trur

mot hodc cd hai gidi han duge bao gom do cling duge bao gom trong sang ché.

Trir khi duoc xac dinh theo cach khac, tit ca cdc thuat nglt k¥ thuat va khoa
hoc duoc sir dung & ddy c6 nghia gibng nhu thuong duoc hiéu bai ngudi c¢6 hiéu
biét trung binh trong linh vuc cta sang ché. Mac di, phuong phép bit ky va nguyén
li€u twong tu hodc twong duong voi cadc phuong phép va nguyén liéu dugc mo ta &
day ciing c6 thé duoc st dung trong thuc hanh hodc thir nghiém sang ché, song
phuong phép va nguyén liéu wu tién duge md ta. Tat ca cac cong bd dwoc dé cap &
day dugc dua vao ddy bang cach vién dan dé trinh bay va mo ta phuong phéap
va/hodc nguyén lidu co lién quan dén céc cong bd duge vién dan. Can luu ¥ ring
nhu duoc st dung & ddy va trong yéu cu bao hd di kém, cac thuét ngit so it bao

gdm ca nghia s nhiéu trir khi duoc quy dinh theo cach khéc.
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Pong vat c6 mot da day nhu 1a lon, gia cAm, bé sita va ca duoc ting trudng
manh dé san xuét thit, cd va trung. Cac dong vat ndy duogc cho an véi ché do an
chtra nhiéu nguyén liéu thd c6 ngudn gbe dong vat va/hodc thuc vat dé cung cép
nang luong va protein. Phén 16n thirc dn duoc tiéu thu dugc san xuat trén thi truong,
nhung mot ph?m dang ké duogc san xuét trong trang trai va dugc cho an truc tiép.
Thirc an thuong duge bd sung vitamin va khoang chét dé dap Gng cac yéu cau dinh
dudng cia dong vét.

Sang ché dé xuét cac chit chuyén héa mdi co cac dic tinh probiotic dé st
dung lam chat bd sung vao thirc an hodc chét kich thich tang truong ¢ gia cAm. Chét
bd sung vao thirc an cho dong vt ma bao gdm mot luong hitu hiéu cac chét chuyén
hoa cta loai Lactobacillus sp cé trong tw nhién duge dé xuat. Ngoai ra, sing ché dé
cap dén dich nudi céy thuan khiét v& mat sinh hoc cia cac chung Lactobacillus
plantarum RS5, R11, RG14 va RG11 (Comb 3456) hodc ching dot bién cua ching
thu dugc tir vi sinh vat. Céc vi sinh vat dugc ky gui & BIOTEC Culture Collection
(BCC), Bon vi nghién ctru trung tdm BIOTEC cta Thai Lan (mét thanh vién cla
NSTDA) va ciing ¢6 thé duge thu tir phong cong nghé xir 1y sinh hoc, khoa cong
nghé xu ly sinh hoc, Pai hoc Putra Malaysia. Tét hon 14, dich nudi céy thuén khiét
vé mit sinh hoc cta céc ching plantarum RS5, R11, RG14 va RG11 hodc ching
dot bién cta n6 co kha nang tao ra mot lugng hitu hi€u cac chit chuyén héa dé st
dung lam thirc dn cho dong vat.

Tt hon 13, chit bo sung vao thirc dn cho dong vat bao gdm it nhét khoang
0,2% (trong luogng/thé tich) chit chuyén hoa ¢ dang hdn hop tinh trén trong lugng
kho. Chét bd sung vio thire an cho dong vat co thé duoc két hop véi cac chét dinh
dudng dé tao thanh thirc an cho dong vat, ma la mot khia canh khéc cla sang ché.
Ngoai ra, sing ché bao gdbm phwong phap chan nudi dong vat bang thirc an cho
dong vat nay. Sang ché dé xut phuong phap cai thién strc khoe gia cdm. Theo cac
phuong 4n dic biét, sang ché dé xudt phuong phap gia ting va/hodc lam ting thém
su ting trudng cua gia cAm; cai thién sy mién dich; va tinh trang suc khde chung

cua gia cdm. D€ lam viéc nay, sang ché dé xuat nguyén li€u va phuong phap dung
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cac chit chuyén hoa ctia Lactobacillus sp duge phan lap tir thirc an Malaysia cho

gia cam.

Bén hdn hop cta cdc chit chuyén hoa duoc tao ra tir cdc ching cia L.
plantarum duge st dung dé nghién ciru v& nang suét cua ga gio. Tng 432 ga gid
Ross duc duge nudi tir mot ngay tudi dén 42 ngay tudi trong bai nudi phii rom sau
(12 con/bai). Cac con ga gio nay dugc chia thanh 6 nhom va dugc cho &n véi cac
ché d6 an khac nhau: (i) ché d6 an dua trén ngd-dau tuong chudn (ddi ching am);
(ii) ché dd an dua trén ngd-ddu twong chudn + Neomyxin va Oxytetraxyclin (dbi
ching duong); (iii) ché d6 an dva trén ngd-dau tuong chudn + 0,3 % hdn hop chét
chuyén hoa cta cac chung L. plantarum RS5, RI11, RG14 va RG11 (com3456); (iv)
ché d6 an dua trén ngd-dau twong chudn + 0,3% hdn hop chét chuyén hoa cua cac
ching L. plantarum TL1, RI11 va RG11 (Com246); (v) ché d6 an dua trén ngo-dau
trong chudn + 0,3% hdn hop chét chuyén hoa cia céc chung L. plantarum TL1,
RG14 va RG11 (Com256) va (vi) ché d6 an dua trén ngd-ddu tuong chuin + 0,3%
hén hop chat chuyén héa ciia cac chung L. plantarum TL1, RS5, RG14 va RG11
(Com?2356). Trong luong co thé cudi cung cao hon, murc ting trong lugng, mic
tang trung binh hang ngay va ty 1 chuyén héa thirc an thap hon dang ké duoc thiy
(p<0,05) & ci bén nhom nghién ciru. Viéc bd sung hdn hop cac chét chuyén hoa
cling 1am ting mat do LAB trong phén, chiéu cao nhung mao rudt non va axit béo
dé bay hoi trong phan va cholesterol thdp hon va mat do Enterobacteriaceae trong
phan. Céc tac dung clia cac lidu hdn hop chat chuyén héa cho an khac nhau cta céc
chiing L. plantarum RS5, R111, RG14 va RG11 (Com3456) dén san luong ga gio
duoc nghién ciru. Tong 504 con ga gid Ross duc duge chia thanh 7 nhom nghién
ctru va dugce dung céc ché do an khéc nhau: (i) ché dd dn dua trén ngo-dau tuong
chudn (déi ching 4m); (ii) ché d6 an dua trén ngd-ddu twong chuin + 100 ppm
Neomyxin va Oxytetraxyclin (d6i ching duong); (iii) ché d6 an dua trén ngd-dau
trong chuin + 0,1% hdn hop cac chit chuyén héa ctia cac ching L. plantarum RS5,
RII1, RG14 va RG11 (Com3456); (iv) ché d6 an dua trén ngd-ddu twong chuin +
0,2% Com3456; (v) ché d6 an dua trén ngd-dau tuong chudn + 0,3% Com3456 (vi)

ché 0 an dua trén ngo-dau tuong chudn + 0,4% Com3456 va (vil) ché d6 an dua
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trén ngd-dau tuwong chuin + 0,5% Com3456. Viéc bd sung Com3456 vai cac liéu
dung khac nhau di cai thién hiéu sudt tang truong, 1am giam Enterobacteriaceae va
lam ting s6 luong vi khuén sinh axit lactic, va lam ting chiéu cao nhung mao cia
rudt non va ndng do axit béo d& bay hoi trong phan. Nhém nghién ctru ¢6 0,4% va
0,2% Com3456 thu dugc két qua t6t nhit, ddc biét 1a vé hidu suét ting trudng; ty 18
chuyén héa thirc an va chiéu cao nhung mao so véi cac liéu dung khac. Tuy nhién,
licu dung 0,2% dugc dé& xuét do ndng do thip hon clia nd véi tac dung tuong tu 13
0,4%. Céac két qua nay chi ra rang 0,2% la muc t6i wu duoc dua vao trong cac ché
do an cua ga gio dé thay thé chét kich thich tang trudng khang sinh.
Vi du thuc hién sang ché
Ga gio va thiét ké thi nghiém

Tong 432 con ga gido Ross duc tir mdt cong ty & dia phwong duge nudi tir
mot ngay tudi dén 42 ngay tudi trong bai 16t 6 rom sau. Mdi bai gdm c6 12 con ga
va duoc phan bo ngau nhién vao chudng mad ¢6 6 16t vo bao gb. Sau khi duoc mua
vé, cac ga duoc tiém vacxin chdng lai bénh viém phé quan nhiém tring (infectious
bronchitis - IB) va bénh do virtt Newcastle (Newcastle disease - ND) (IB-ND Fort
Dodge, M§y) bang dudng trong mat. Vacxin IBD (UPM93, MyVac, Malaysia)
chdng lai bénh viém tii huyét truyén nhiém IBD duoc ding vao ngay thtr 14 cua
thoi ky nudi. Sau khi tiém vacxin, cdc con ga dugc bude dai bang dé theo di trong
lugng cla ting con, nuwdc va thire dn duge cung cip tiry y. Ché do an ban diu va
cudi cing duoc dé nghi tuong ung cho ga tir 0 — 21 va 22 — 42 ngdy tudi. Cac nhom
nghién ctru ché do an gdm c6: (i) ché do an co ban dua trén ngd-dau tuong khong
¢6 khang sinh (ddi chtimg am); (ii) ché d6 an co ban véi 100ppm Neomyxin va
Oxytetraxyclin (d6i chimg duong); (iii) ché d¢ an co ban duoc bd sung véi 0,1%
hdn hop céc chit chuyén hoa tir 4 ching cta L. plantarum RS5, RI11, RG14 va
RG11 (Com3456); (iv) ché dd an co ban dugc bd sung véi 0,2% hdn hop chét
chuyén hoa ciia Com3456; (v) ché dd an co ban duoc bd sung véi 0,3% hon hop
chét chuyén hoa cia Com3456; (vi) ché d6 an co ban duogc bd sung vé&i 0,4% hdn
hop chit chuyén hoa ctia Com 3456 va (vii) ché do an co ban duoc bd sung véi

0,5% hdn hop chit chuyén hoa ctia Com3456. Céc ché do an duogc tao ra dé dap ing
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tAt ca cac yéu cdu vé cac chét dinh dudng cho ga gio. Ty 1é thanh phéan trong ché do

an ban du va cudi cing duoc trinh bay twong Gng trong Bang 1 va 2.

Bang 1: T 1& thanh phan trong ché d6 an ban du

Céc nhém nghién ciru ché d6 an'

Thanh phén

) Déi chimg

Doi ching duong Com3456 Com246 Com256 Com2456
Ngo 50‘?2:)0 50,600 50,600 50,600 50,600 50,600
Pau tuong 29,382 29,382 29,382 29,382 29,382 29,382
Cam bot mi 6,072 6,062 5,772 5,772 5,772 5,772
CPO 3,600 3,600 3,600 3,600 3,600 3,600
Bot ¢4 55% 7,600 7,600 7,600 7,600 7,600 7,600
L-Lyxin 0,250 0,250 0,250 0,250 0,250 0,250
DL-Methionin 0,200 0,200 0,200 0,200 0,200 0,200
Monodicanxiphotphat
21 1,000 1,000 1,000 1,000 1,000 1,000
Canxi cacbonat 0,680 0,680 0,680 0,680 0,680 0,680
Cholin clorua 0,060 0,060 0,060 0,060 0,060 0,060
Mubi 0,250 0,250 0,250 0,250 0,250 0,250
Hdn hop chét khodng’ 0,100 0,100 0,100 0,100 0,100 0,100
H&n hop vitamin® 0,060 0,060 0,060 0,060 0,060 0,060
Chét chdng oxi hoa 0,010 0,010 0,010 0,010 0,010 0,010
Chit lién két doc tb 0,135 0,135 0,135 0,135 0,135 0,135
Khang sinh* 0,010
Bot chuyén hoa 0,300 0,300 0,300 0,300
Téng cong 100 100 100 100 100 100
Phan tich theo tinh
toan:
Protein thd, % 22,50 22,48 22,48 22,47 22,45 22,44
ME, kCal/kg 2919,90 2918,68 2918,68 291748 291628  2915,08

'Com3456 1a hdn hop ctia 4 chiing RS5, RI11 RG11 va RG14; Com246 14 hon hop
cia TL1, RI11 va RG11; Com256 la hdn hop cua TL1, RI14 va RG11; Com2456 1a
hon hop ctia TL1, RI11, RG14 va RG11.
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*H&n hop chit khoang dugc cung cip mdi kilogam ché do an: Fe 100 mg; Mn 110
mg; Cu 20 mg; Zn 100 mg; [ 2 mg; Se 0,2 mg; Co 0,6 mg.

*Hén hop vitamin dugce cung cdp mdi kilogam ché do an: vitamin A 6.667 IU;
vitamin D 1.000 IU; vitamin E 23 [U; vitamin K3 1,33 mg; cobalamin 0,03 mg;
thiamin 0,83 mg; riboflavin 2 mg; axit folic 0,33mg; biotin 0,03 mg; axit

pantothenic 3,75 mg; niaxin 23,3 mg; pyridoxin 1,33 mg.

*hdn hop cia Oxytetraxyclin va Neomyxin ¢ ndng do 100 ppm (trong lugng/trong

luong).

Bang 2: Ty 1¢ thanh phén trong ché do an cubi cing

Céc nhém nghién ciru ché do an'

Thanh phin Déi chimg D6 ching
am duong Com3456 Com246  Com256 Com2456

Ngo 54,900 54,900 54,900 54,900 54,900 54,900
Pau tuong 26,900 26,900 26,900 26,900 26,900 26,900
Cam bt mi 6,375 6,365 6,075 6,075 6,075 6,075
CPO 3,200 3,200 3,200 3,200 3,200 3,200
Bot ¢4 55% 5,000 5,000 5,000 5,000 5,000 5,000
L-Lyxin 0,250 0,250 0,250 0,250 0,250 0,250
DL-Methionin 0,200 0,200 0,200 0,200 0,200 0,200
Monodicanxiphotphat 21 1,400 1,400 1,400 1,400 1,400 1,400
Canxi cacbonat 0,992 0,992 0,992 0,992 0,992 0,992
Cholin clorua 0,058 0,058 0,058 0,058 0,058 0,058
Mubi 0,250 0,250 0,250 0,250 0,250 0,250
Hdn hop chit khoang’ 0,100 0,100 0,100 0,100 0,100 0,100
Hbn hop vitamin® 0,058 0,058 0,058 0,058 0,058 0,058
Chét chbng oxi héa 0,008 0,008 0,008 0,008 0,008 0,008
Chét lién két doc t6 0,150 0,150 0,150 0,150 0,150 0,150
Khéng sinh* 0,010
Bot chuyén hoa 0,300 0,300 0,300 0,300
Tdng cong 100 100 100 100 100 100
Phéan tich theo tinh toan:
Protein tho, % 20,34 20,34 20,29 20,29 20,29 20,29
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ME, kCal/kg 291230 2912,20 2908,60  2908,60 2908,60 2908,60

'Com3456 12 hdn hop cua 4 ching RSS5, RI11 RG11 va RG14; Com?246 la hén hop
cua TL1, RI11 va RG11; Com256 1a hdn hop cua TL1, R114 va RG11; Com2456 la
hon hop cia TL1, RI11, RG14 va RG11.

*Hbn hop chat khoang dugc cung cip mdi kilogam ché do an: Fe 100 mg; Mn 110
mg; Cu 20 mg; Zn 100 mg; I 2 mg; Se 0,2 mg; Co 0,6 mg.

*Hon hop vitamin dwoc cung cip mdi kilogam ché d6 an: vitamin A 6.667 IU;
vitamin D 1.000 IU; vitamin E 23 IU; vitamin K3 1,33 mg; cobalamin 0,03 mg;
thiamin 0,83 mg; riboflavin 2 mg; axit folic 0,33mg; biotin 0,03 mg; axit
pantothenic 3,75 mg; niaxin 23,3 mg; pyridoxin 1,33 mg.

* hon hop cia Oxytetraxyclin va Neomyxin & nng do 100 ppm (trong lugng/trong
lugng).

S6 lidu va thu thap mau

Trong luong co thé ting con (body weight - BW) va luong thuc 4n an vao
clia timg bai nudi (feed intake - FI) duoc ghi chép hang tuan va mirc ting trong
luong thuc (weight gain - WG), ty 1& chuyén hoa thic n (feed conversion ratio-
FCR) va muc tang trung binh hang ngay (average daily gain-ADG) dugc tinh. 12
con gi gid & tudn thir 6 cia mdi nhom nghién ciru duge chon ngdu nhién va bang
nhau va duge giét thit dé 14y mau phan va rudt non duogc liy ra dé phan tich tiép.
Tt ca cac quy trinh duoc thong qua boi Uy ban cb vén nghién ctru, Pai hoc Putra

Malaysia.
Hiéu sudt tang trudng

Hiéu sudt tang truéng duge trinh bay trong Bang 3. BW, tbng WG va ADG
clia cac con ga & 42 ngay tudi trong nhom nghién ciru dbi chung am la thap nhét
(p<0,05) trong s cac nhém nghién ctru, trong khi ga trong nhom nghién ctru, duoc
b6 sung 0,4% Com3456 tir 4 ching cta L. plantarum c6 BW, WG va ADG cao nhat
(p<0,05) & 6 tuan tudi, tiép theo 1a cic ga & nhéom dbi chimg duong va 0,2%
Com3456 ¢ vi tri tho ba. Tuy nhién, khong c6 su khac biét nao vé BW va WG
(p>0,05) trong sb cac con ga trong nhom ddi ching duong va cdc nhém nghién ctu
duoc bd sung Com3456, ngoai tror nhom nghién ciu dugc bd sung voi 0,5%

Com3456, ma la nhém thu dwgce két qua thap nhét trong s6 cac nhém nghién ciu.
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Gi4 tri trung binh ctia lugng thire an dn vao khong khac nhau dang ké (p>0,05) gitia
cac nhom nghién ciru. Lién quan dén FCR, két qua thap nhat (p<0,05) dugc nhan
thdy & nhom nghién ciru duge bd sung vé6i 0,4% Com3456 so véi cic nhom nghién
ctru con lai. Pidu nay cho thdy ring BW thuc, tong WG va ADG cia ddi chung
duong va 5 nhom duge bd sung véi cac lidu dung Com3456 khac nhau cao hon so
v6i clia ga trong nhom déi ching 4m, ma duoc cho an v6i ché d6 an dua trén ngo-
dau tuong. Cac hon hgp chat chuyén hoa tir 4 chung cta L. plantarum (Com3456) &
cac mire liéu ding khac nhau c6 thé thay thé mot phin chit kich thich tang trudng
khang sinh va liéu dung t6i uvu vé hiéu sudt tang trudng 1a 0,4% Com3456, ma thu
duoc hidu suit tang truéng cao nhat, tiép theo 12 0,2% Com3456. Ddi voi ty 18 cai
thién hiéu suét so véi dbi chirng am, céc con ga dugc bd sung vGi cac lidu hdn hop
chét chuyén hoa khac nhau c6 BW thuc cao hon 4 - 12% & tun tht 6 so véi céc con

ga trong nhom do6i ching am.

Céc hdn hop chat chuyén héa nhu 1a su lua chon tiém nang cua AGP la do
cac tac dung chdng vi khudn cia chung. Cac tac dung chéng vi khudn chinh trong
viée cai thién tdc do tang trudng 1a do tac dung kim ham vi khudn va diét khudn dé
tic ché va giét luong vi khudn gy bénh trong hé vi sinh vt trong duong da day
rudt. Hoat tinh khang khudn cua AGP d3 duoc chung minh & dong vat khong c6 vi

trung.

Bang 3: Hi€u sudt tang trudng ¢ tuan thir 6 cia cdc nhdm nghién ciru duge bo sung
cac hon hop chat chuyén hda khac nhau

Nhom nghién ciru ché do an'

Thong so Péi chung Déi chimg SEM
am duong Com3456 Com246 Com256 Com2456
Luong thuc
an dn vao,
kg 4,38 4,38 4,45 4.4 4,21 4,46 0,04
Muc tang
trong luong
hang ngay, g 49,40° 53,28" 53,43" 52,59° 52,53° 52,99° 0,36
2,07° 2,22° 2,23° 2,207 2,20° 2,217 0,01
Trong lugng
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co thé, kg

Téng mirc
tdng trong
luong, kg 2,03 2,18 2,19° 2,16° 2,15 2,17 0,01

Ty 18 chuyén
hoa thuc in 2,17° 2,01° 2,04° 2,06° 1,98 2,05° 0,02

*Poi4 tri trung binh + SEM trong cung hang v6i chi s6 & trén thong thuong 1a sy
khéac biét khong dang ké.

'Com3456 14 hdn hop cua 4 chiing RS5, RI11 RG11 va RG14; Com246 1a hdn hop
ctia TL1, RI11 va RG11; Com256 1a hdn hop ctia TL1, R114 va RG11; Com2456 14
hén hop ctia TL1, RI11, RG14 va RG11.

Vi1 khuén sinh axit lactic va s6 lugng Enterobacteriaceae (Enterobacteriaceae count

- ENT) trong phan

Mat @6 LAB va ENT trong phan dugc xdc dinh st dung phuong phap nhu
dugc mo ta boi Foo et al. (2003b). 10% (trong 1uong/thé tich) mau phéan duoc pha
lodng trong nudc pepton vo tring, dé & nhiét do phong trong mot gid trude khi pha
lodng lién tiép 10 1an (thé tich/thé tich). Viéc dém LAB dugc thuc hién trén thach
MRS (Lactobacillus-Agar De Man, ROGOSA va SHAPE) (Merck®, KgaA,
Darmstadt). Cac dia dugc u trong lo ky khi & 30°C trong 48 gio. ENT duoc trai ra
va dugc dém trén thach EMB (thach sucroza lactoza xanh metylen eozin (Merck®,
KgaA, Darmstadt) va dugc 0 hiéu khi trong 24 gio & 37°C. S& lugng don vi tao
thanh khuén lac (colony-forming units - CFU) dugc biéu hién bang logarit co s 10
ctia CFU (logCFU) mdi gam. Tt ca cic mau duoc lap lai ba 1an. 6 lugng LAB va
ENT trong phan duoc trinh bay trong Bang 4. S luong LAB trong phén tir cac con
ga trong nhom déi chirng 4m la thap nhat (p<0,05), trong d6 khéng c6 su khéc biét
dang ké nao gifta cic nhom nghién ciru con lai. Déi voi luong ENT & tudn thi 6,
céc con ga trong nhom dbi chiing 4m va dwong c6 két qua cao nhét (p<0,05). Nguoc
lai, s6 lwong ENT thap nhét (p<0,05) dugc quan sat thiy & cac nhom 0,2% va 0,5%
Com3456. $6 luong ENT tr cdc nhom nghién ciru con lai gf)ln 0,1%, 0,3% va 0,4%

Com3456 cling thap hon dang ké (p<0,05) so v6i nhom dbi chimg am va duong.
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P thiy rang hdn hop chét chuyén hoa co tac dung trong viée lam giam ENT
trong dudng da day rudt. Ngoai ra, cac hdn hop chit chuyén hoa lam ting LAB
trong da day rudt. Mac du véi cac mirc do khéc nhau, tat ca cac murc lidu dung cua
cac hdn hop chit chuyén hoa déu co tac dung trong viée 1am ting LAB trong dudng
da day rudt. Tét ca cac nhém nghién ciru duge bd sung Com3456 ddu co tac dung
dwong tinh trong viéc lam giam sb luong ENT. Téac dung cta hdn hop chét chuyén
hoa trong viéc giam ENT trong dudng da day rudt tao ra co hoi tdt hon cho LAB
taing mat do trong hé vi sinh vat dudng rudt thong qua su loai trr canh tranh.

Bang 4: S lugng LAB va ENT va axit béo dé bay hoi trong phén cua cdc nhém

nghién ctru duoc bd sung cac hdn hop chat chuyén héa khac nhau

Nhom nghién ctru ché do an'

Thong sb

d6i chung  ddi chung SEM
am duong Com3456 Com?246 Com256 Com2456

50 luong vi khuan, logCFU/g
LAB 5,78° 5,92 6,63° 6,26 6,42° 6,40° 0,06
ENT 3,83 3,74%® 3,10° 3,25% 3,65 3,57 0,08

Axit béo d& bay hoi, mM

Axetic 33,16 54,80 65,72° 47,61 50,76 63,80 4,16
Propionic 1,18 5,22 3,30 13,18 6,07"* 9,73" 1,07
Butyric 1,41° 5,33 2,45 7,83 3,44 6,36" 0,81
axit khac 0,60° 2,04 1,34 2,40° 1,18% 1,96 0,23
Téng 36,34° 67,40 72,50° 69,80" 61,40 81,80° 5,57

“°gi4 tri trung binh hang £ SEM véi cac chi sb trén thong thudong 1a su khac biét
khong dang ké

'Com3456 12 hdn hop ctia 4 ching RS5, RI11 RG11 va RG14; Com246 1a hdn hop
cua TL1, RI11 va RG11; Com256 14 hon hop cua TL1, RI14 va RG11; Com2456 la
hon hop ctia TL1, RI11, RG14 va RG11.

Hinh thai hoc rudt non

Phuong phéap nay 1a phuong phap bién doi nhu dwoc mé ta bdi Hair-Bejo
(1990). Cac doan c6 chiéu dai tir 5 dén 6em duoc 14y ra tir ta trang, hdng trang, va
hoi trang nhu sau: i) phin giita cta vong ta trang, ii) phan gifta cua diém cudi cta

vong t4 trang va tai thira Meckel (hdng trang), va iii) phan gira cta tui thira Meckel
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va chd ndi manh trang (hdi trang). Cac doan rudt duge rira bang dung dich formalin
dém trung tinh 10% va sau do6 duogc st dung dé phén tich hinh thai hoc. bé phéan
tich hinh thai hoc, cac doan dugce ¢ dinh trong dung dich formalin dém trung tinh
10% qua dém. Cac mau rudt sau do duogc cat, khir nude trong may xu ly mo (Leica,
Nhat) va duge nhing vao sap parafin. Cac doan 4um dugc cit tir mdi mau, duoc b
dinh trén cac phién kinh, dugc nhudm béng haematoxylin va eozin, dugc dat vao va
kiém tra dudi kinh hién vi anh sang. Cac bién d6i hinh thai hoc dugc kiém tra bao
gdm: chiéu cao nhung mao (tir dinh cila cdc nhung mao dén chd nbi khe nhung
mao), dd day nhung mao (dwgc xac dinh nhu la chidu day ctia su 16m vao gifta cac
nhung mao k& nhau). Chiéu cao nhung mao va dé day nhung mao dugc do st dung
mAay phan tich hinh anh. Cac gia tri 1a trung binh tir 20 nhung mao tbt nhét va chi

cac nhung mao c6 hudng thing dung va cac khe tir mdi phién kinh duoc do.
X4c dinh axit béo dé bay hoi (volatile fatty acid - VFA)

Nong do VFA trong phan duoc xac dinh sir dung phwong phép bién ddi cua
Jin et al. (1998). Mot gam mau phan (duge bao quan & —20°C) tir mdi méu duoc can
trong 6ng ldy mau. Mot mL axit metaphosphoric 24% duoc pha lodng trong axit
sulphuric 1,5M (phong thi nghiém BHD, Poole, Anh) dugc thém vao. Hon hop
duoc gitt & nhiét do phong qua dém va dugce ly tim & toe d6 10.000 vong/phut trong
20 phut ¢ 4°C. Dich ndi bé mat thu gom duogc git trong lo nhé cé ndp xody 2mL
(Kimble Glass Inc., My). Axit 4-metyl-valeric 20mM tiéu chuan ndi (cong ty hoa
chit Sigma, St. Louis, Missouri, M§) dugc thém vao dich ndi bd mat dé thu duoc
10mM trong hdn hop va duoc bao quan & —20°C cho dén khi phan tich GLC. VFA
duoc tach ra bfmg Quadrex 007 Series (tdp doan Quadrex, New Haven, CT 06525
USA) duge lién két v6i pha duoc dung hop véi ¢dt mao din silic dioxit (15m,
0,32mm ID, do day mang 0,25um) trong 6890N (Hewlett-Packard, Avondale, PA)
duoc trang bi ddu do ion hoa bang ngon lira. Nito tinh khiét c6 chirc ning nhu 1a khi
mang v6i toc do chay 60mL/phut. Nhiét do ciia bom tiém va dau do 1a 230°C. Nhiét
do6 cot duoe dit ¢ 200°C trong trang thai ding nhiét. Cac chét chudn o ban trén thi
truong gdm 20mM axit axetic, va 10mM mdi axit propionic, butyric, isobutiric,

valeric, isovaleric va 4-metyl-valeric tir Sigma (cong ty hoéa chit Sigma, St. Louis,
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Missouri, M) duoc sir dung nhu [ cac chat chudn ngoai dé nhan biét cac dinh.
VFA trong phan duoc trinh bay trong Bang 5. VFA chinh 1a axetic, tiép theo 1a
propionic va butyric nhung véi néng d6 nhé hon. Cic nhém nghién ciru dugce bd
sung vdi 0,4% va 0,3% Com3456 ¢ muic axit axetic va VFA téng $& cao nhét
(p<0,05). Nguoc lai, cac két qua thép nhét (p<0,05) dugc nhéan théy & céc con ga
trong nhém dbi ching 4m. Tuy nhién, khong co su khac biét dang ké (p>0,05) vé
nong d¢ axit axetic va VFA tdng s6 duoc thdy trong s céc nhom nghién ctru con
lai. Xét vé axit propionic va VFA khéc, khong co su khac biét dang ké (p>0,05)
duogc quan sat trong sd tat ca ciac nhom nghién ciru. Mire axit butyric cta cdc con ga
duge cho dn vé6i 0,1% Com3456 1a khac dang ké (p<0,05) voi mirc cia cac nhom
nghién ctiu duge bd sung véi 0,3%, 0,4% va 0,5% Com3456. Tuy nhién, khong c6
su khéc biét dang ké (p>0,05) dugc nhéan théy trong sb 6 nhom nghién ctru con lai.
Su bd sung cac hdn hop chit chuyén hoa lam ting VFA trong phan. Co sy tang
VFA & mdt s6 liéu dung Com3456, dic biét 1a & cac litu 0,3% va 0,5% Com3456 &
tuan thr 3 va 0,4% Com3456 & tudn thir 6. Mot trong cac ly do chinh cuia sy tang
VFA & cic nhém ga nghién ciru ¢6 thé 1a do ting LAB trong cic nhom nghién ciru
duoc bd sung cac hdn hop chit chuyén hoa nhu 14 LAB va cac co chit khac nhau
1én men cua hé sinh vét trong rudt khac nhu 1a lactoza, amin nguén géc sinh vat va
cac hop chit gdy di img thanh céc axit béo mach ngén va céc axit hitu co khac va
cac khi (Gibson & Fuller, 2000).

Bang 5: Chi€u cao nhung mao va do day khe trong rudt non ctia cdc nhém nghién
ctru dugc bo sung cac hdn hop chét chuyén héa khac nhau

Céc nhém nghién ctru ché d¢ an'

M ta Déi SEM
péi chiung
ching 4m duong Com3456  Com246 Com256  Com2456

khe, Chiéu cao nhung

i
H
:
i
i
H

mao, pim

pm

Té trang 1312,84°  1386,58"  1486,44"  131520°  1376,6"°  1406,38" 9,90
Hong trang  904,42°  918,20°  1012,80™ 996,92  1035,40° 1003,50® 5,10
Hdi trang 554,17 577,50% 592,17 641,70  607,80°  620,00™ 4,48
Ta trang 157,34%  141,64° 187,59° 173,10  152.40%  168,63™ 2,21
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Hong trang  117,42° 173,51° 147,80 176,17° 162,20 152,60 2,34

Hbi trang 88,00% 113,25° 97,50 105,40 112,50 80,00¢ 1,67

“*Gia tri trung binh = SEM trong cung hang véi cac chi so trén thong thuong 13 su
khac biét khong dang ké.

'Com3456 1a hdn hop ctia 4 chiing RS5, RI11 RG11 va RG14; Com246 1a hon hop
cua TL1, RI11 va RG11; Com256 1a hon hop cta TL1, RI14 va RG11; Com2456 la
hdn hop cua TL1, RI11, RG14 va RG11.

Phan tich sé liéu

S liéu duge phén tich nhu 14 thiét ké ngdu nhién hoan toan s dung phuong
thirc m6 hinh tuyén tinh chung ctia hé phén tich thong ké (SAS, 1998). Kiém dinh
da khoang Duncan dugc st dung dé so sanh gi tri trung binh cta cdc nhom nghién
ctru. S6 litu duoc trinh bay dudi dang gid tri trung binh + sai s6 chuén cua gia tri
trung binh (SEM). Céc don vi thi nghiém 14 cac bai nudi ga gio 1am cac dbi tuong

thi nghiém. M6 hinh théng ké nhu sau:
Yijk=p + ti + €ij + dijk
— w=  hiéu qua trung binh
— 1= hiéu qua cua nhom nghién ctru thir i
— &ij= saisb ngau nhién

- dijk= sai s0 lay mau
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YEU CAU BAO HO

1. Dich nuéi cdy thudn khiét v& mit sinh hoc cta ching vi khudn probiotic, trong do
ching vi khuan nay 14 vi khuan sinh axit lactic dugc chon tir nhom bao gom
Lactobacillus plantarum va nhom Lactobacillus plantarum bao gdm cac ching

RI11, RG14, RS5 va RG11.

2. Dich nudi cdy thuan khiét vé mat sinh hoc theo diém 1, trong d6 vi khudn sinh

axit lactic nay c6 kha ning tong hop cac chat chuyén hoa.

3. Dich nudi cdy thuan khiét vé mat sinh hoc theo diém 2, trong d6 céac cht chuyén

héa bao gdbm cac chit khang khuin dugc téng hop bai vi khuén.

4. Thirc an cho dong vat chtra cdc chat chuyén hoa cua dich nudi cay thuan khiét vé
mdt sinh hoc theo diém 2, trong d6 cac chat chuyén hoa dugc bd sung vao thirc an

cho dong vat dudi dang chit thém va/hodc chét bd sung.

5. Thtrc an cho ddng vat theo diém 4, trong do thirc an cho dong vét chira mot lugng
hitu hiéu chat chuyén héa nim trong khoang tir 0,1% dén 0,5% tinh theo trong

lugng kho.
6. Thutc in cho dong vat theo diém 5, trong d6 thire dn cho dong vét bao gdm:
a) cac chit dinh duong;
b) cac chét khang khudn dugc tong hop bdi vi khuén;
c) vitamin;
d) cac axit hitu co
ho#c hdn hop cua ching.
7. Thirc n cho dong vt theo diém 6, trong d6 vitamin 13 vitamin B.

8. Thic an cho dong vat theo diém 6, trong d6 cac axit hitu co 14 axit formic, axit

axetic va axit lactic.
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9. Thirc an cho dong vat theo diém 6, trong do thirc an cho dong vét bao gdm hdn
hop cuia cac chét khang khuén duge téng hop béi vi khuén, vitamin va axit hitu

CO.

10. Thire an cho dong vat theo diém 6, trong d6 thuc an cho dong vét bao gdm hdn

hop cia céc chit khang khuan dugc tdng hop boi vi khuén, va axit hitu co.

11. Thtrc an cho dong vat theo diém 10, trong d6 luong cac chét khéng khudn duogc

tong hop béi vi khudn nim trong khoang tir 0,05% dén 0,8%.
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FIG. 1
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3/3

FIG. 2
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DANH MUC TRINH TU

Dai hoc Putra Malaysia

cdy thudn khidt vé& mit

sinh hoc

cua chung vi

probiotic va thic &n cho déng vat chua dich nudi ciy nay

<130>
<160> 5
<170>
<210> 1
<211> 562
<212> ADN
<213>
<220>
<221> dac
<223>
<400> 1

SK/PCT0010/UPM/09

diém khac

Patent phién ban 3.4

Lactobacillus plantarum

acgaactctg gtattgattg gtgcttgcat

ggtgagtaac
aataccgcat
ttttggatgg
atacgtagcc
ctacgggagg
gcgtgagtga
gagtaactgt
cagccgcggt
caggcggttt
<210> 2

<211> 561l

<212> ADN
<213>

<220>
<221>
<223>

dac
<400> 2

acgaactctg
gtgagtaaca
ataccgcata
tttggatggt

tacgtagecceg

acgtgggaaa
aacaacttgg
tcecegeggeg
gacctgagag
cagcagtagg
agaagggttt
tcaggtattg
aatacgtagg

tttaagtctg

diém khéac

tattgattgg
cgtgggaaac
acaacttgga
cccgeggegt

acctgagagg

cctgcccaga
accgcatggt
tattagctag
ggtaatcggce
gaatcttcca
cggctcgtaa
acggtattta
tggcaagcgt

at

Lactobacillus plantarum

tgcttgcatc
ctgcccagaa
ccgcatggtc
attagctaga

gtaatcggcc

PCT/MY2009/000050

Chung lactobacillus plantarum RG14

catgatttac
agcgggggat
ccgagcttga
atggtggggt
cacattggga
caatggacga
aactctgttg
accagaaagc

tgtccggatt

Chung lactobacillus plantarum RI-11

atgatttaca
gcgggggata
cgagcttgaa
tggtggggta

acattgggac
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atttgagtga
aacacctgga
aagatggcett
aacggctcac
ctgagacacg
aagtctgatg
ttaaagaaga
cacggctaac

tattgggcgt

tttgagtgag
acacctggaa
agatggcttc
acggctcacc

tgagacacgg

gtggcgaact
aacagatgct
cggctatcac
catggcaatg
gcccaaactc
gagcaacgcc
acatatctga
tacgtgccag

aaagcgagcg

tggcgaactg
acagatgcta
ggctatcact
atggcaatga

cccaaactcc

khuén
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240

300
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tacgggaggce
cgtgagtgaa
agtaactgtt
agccgcggta
aggcggtttt
<210> 3

<211> 562

<212> ADN
<213>

<220>
<221>
<223>

dac
<400> 3

acgaactctg
ggtgagtaac
aataccgcat
ttttggatgg
atacgtagcc
ctacgggagg
cgcgtgagtg
gagtaactgt
cagccgcggt
caggcggttt
<210> 4

<211> 562

<212> ADN
<213>

<220>
<221>
<223>

dac
<400> 4

acgaactctg
ggtgagtaac
aataccgcat
ttttggatgg

atacgtagcc

ctacgggagg

agcagtaggg
gaagggtttc
caggtattga
atacgtaggt

ttaagtctga

diém khéac

gtattgattg
acgtgggaaa
aacaacttgg
tccecgeggeg
gacctgagag
cagcagtagg
aagaaggttt
tcaggtattg
aatacgtagg

tttaagtctg

diém khac

gtattgattg
acgtgggaaa
aacaacttgg
tccecgeggeg
gacctgagag

cagcagtagg
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aatcttccac
ggctcgtaaa
cggtatttaa
ggcaagcgtt

t

Lactobacillus plantarum

gtgcttgcat
cctgcccaga
accgcatggt
tattagctag
ggtaatcggc
gaatcttcca
cggctcgtaa
acggtattta
tggcaagcgt

at

Lactobacillus plantarum

gtgcttgcat
cctgcecccaga
accgcatggt
tattagctag
ggtaatcggc

gaatcttcca

aatggacgaa
actctgttgt
ccagaaagcc

gtccggattt

S6 truy nhip co s& di liéu EF536363

catgatttac
agcgggggat
ccgagcttga
atggtggggt
cacattggga
caatgggacg
aactctgttg
accagaaagc

tgtccggatt

Sé truy nhap co s& dit 1iéu NC004567

catgatttac
agcgggggat
ccgagtttga
atggtggggt
cacattggga

caatggacga
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agtctgatgg
taaagaagaa
acggctaact

attgggcgta

atttgagtga
aacacctgga
aagatggctt
aacggctcac
ctgagacacg
aaagtctgat
ttaaagaaga
cacggctaac

tattgggcgt

atttgagtga
aacacctgga
aagatggctt
aacggctcac
ctgagacacg

aagtctgatg

agcaacgccg
catatctgag
acgtgccagc

aagcgagcgce

gtggcgaact
aacagatgct
cggctatcac
catggcaatg
gcccaaactc
ggagcaacgc
acatatctga
tacgtgccag

aaagcgagcg

gtggcgaact
aacagatgct
cggctatcac
catggcaatg
gcccaaactc

gagcaacgcc

360

420

480

540

561

60

120

180
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300
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540

562
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gcgtgagtga
gagtaactgt
cagccgcggt
caggcggttt
<210> 5

<211> 562

<212> ADN
<213>

<220>
<221>
<223>

dac
<400> 5

acgaactctg
ggtgagtaac
aataccgcat
ttttggatgg
atacgtagcc
ctacgggagg
gcgtgagtga
gagtaactgt
cagccgceggt

caggcggttt

agaagggttt
tcaggtattg
aatacgtagg

tttaagtctg

diém khéac

gtattgattg
acgtgggaaa
aacaacttgg
tccegeggeg
gacctgagag
cagcagtagg
agaagggttt
tcaggtattg
aatacgtagg

tttaagtctg
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cggctcgtaa aactctgttg ttaaagaaga acatatctga

acggtattta accagaaagc cacggctaac tacgtgccag

tggcaagcgt tgtccggatt tattgggcegt aaagcgageg

at

Lactobacillus plantarum

atgcttgcat
cctgcccaga
accgcatggt
tattagctag
ggtaatcggce
gaatcttcca
cggctcgtaa
acggtattta
tggcaagcgt

at

Sé truy nhip co sd& di 1idu AB11208

catgatttac
agcgggggat
ccgagtttga
atggtggggt
cacattggga
caatggacga
aactctgttg
accagaaagc

tgtccggatt
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atttgagtga
aacacctgga
aagatggctt
aacggctcac
ctgagacacg
aagtctgatg
ttaaagaaga
cacggctaac

tattgggcgt

gtggcgaact
aacagatgct
cggctatcac
catggcaatg
gcccaaactc
gagcaacgcc
acatatctga
tacgtgccag

aaagcgagcg
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540
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