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~(57)  Sang ché @@ cap dén ching Bacillus subtilis duge chon tir nhém bao gbm a)
chiing ¢6 sé luu gitr 13 DSM32324, b) chiing ¢6 s6 lru giit 13 DSM32325, va c) ching
d6t bién cua (a) hodc (b) ma c6 d6 nhay dbi v6i ampixilin, vancomyxin, gentamixin,
kanamyxin, streptomyxin, erythromyxin, clindamyxin, tetraxyclin, va cloramphenicol;-

va ¢ hoat tinh rc ché chong 12i E. coli va Clostridium perfiingens.

Séng ché con G& cap dén ché phdm Bacillus chira it nhit mot chung Bacillus

subtilis theo sang ché, t&t hon 14 ching Bacillus subtilis DSM32324 va/hodc

chiing Bacillus subtilis DSM32325, lara vi khuén cho #n truc tiép (DFM), hdn

hop tron san, chat phu gia thirc an chin nudi hodc thttc dn chin nudi.

N\

Séang ché @& cap dén phuong phap lam céi thign mdt hodc nhiéu théng sd hién

suit cua dong vat dugc chon tir nhém bao gdm 1) ting trong lwong (WG), ii) ty 18
chuyén héa thirc an thip (FCR), iii) diém tdn thirong viém rudt hoai tir thép, iv) tAn s6
iém tuot hoai tar thip, v) ty 16 chét do viém rudt hoai tir thép, vi) yéu t6 hidu qua san
xuat chau Au tang (EPEF), va vii) ty 1¢ chét thép, bing cach cho dong vat #n thirc n la

ching hozc ché phdm theo sang ché.
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Linh vue k§ thuit dwge dé cip

Sang ché @& cap dén ching Bacillus subtilis duge chon tir nhém bao gdm a)
ching ¢6 s6 luu gift 13 DSM32324, b) chiing ¢6 6 hru gitr 14 DSM32325, va ¢) ching
d6t bién cia (a) hodc (b) ma ¢ d6 nhay dbi véi ampixilin, vancomyxin, gentarnixin,
kanamyxin, streptomyxin, erythromyxin, clindamyxin, tetraxyclin, va cloramphenicol;
va ¢ hoat tinh e ché chéng lai Escherichia coli va Clostridium perfringens.

Sang ché con dé cip dén ché phdm Bacillus chira it nhit mot ching Bacillus
subtilis theo sang ché, tbt hon 1a chung Bacillus subtilis DSM32324 va/hodc ching
Bacillus subtilis DSM32325, 1am vi khuén cho in truc tidp (Direct Fed Microbial:

DFM), hon hop trén san, chat phu gia thire dn ch&n nu6i hodc thire an chén nudi.

Séng ché d& cap dén phuong phap lam cai thidn mét hoic nhidu thong sd hiéu
sut clia déng vAt duge chon tir nhém bao gom 1) ting trong luong (weight gain: WG),.
it} 17 16 chuyén hoa thtic an thip (feed conversion ratio: FCR), iii) diém ton thuong
viém rudt hoai tr thép, iv) tin s6 viém ru6t hoai t th‘ép, v)ty 1é chét do viém rudt hoai
tir thép, vi) yéu 6 hiéu qua san xuit chéu Au ting (European Production Efficacy
Factor; EPEF), va vii) ty 1& chét thip, bing cich cho ddong vat an thirc an 13 ching

hoic ché phdm theo séng ché.
Tinh trang k§ thuit cla sang ché

Viéc loai bé céc chét kich thich ting trudng khang sinh & Lién minh chau Au
(European Union) nim 2006 d3 din dn nhu ciu ngay cing ting ddi véi cac chit phu
gia thirc #n hiéu qua cé chi phi va d6 nhay cao véi cac tic dung uc ché vé tim quan

trong ctia con ngudi va thu y.
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Phu gia thirc dn probiotic dua trén Bacillus dugc biét dén véi tac dung tich cuc
déirvé’i strc khoe va san xuét & lon va gia cAm. Nhimg san phdm nay c6 lién quan dén
nganh cong nghiép thirc &n vi bao tir én dinh nhiét va c6 thé tn tai trong qua trinh tao
hat & nhiét d6 18n t6i 90-95°C. Céc vi khudn hinh thanh ndi bao t& Bacillus subtilis va
Bacillus licheniformis thudng dugc coi 1a an toan (Noi chung Regarded lam Safe:
GRAS) b6i Cuc quéan Iy thuc phdm va dugc phdm Hoa Ky (U.S. Food and Drug
Administration: FDA) va dugc Hiép hoi cac quan chic kiém soat thirc an Hoa Ky
(Association of American Feed Control Officials: AAFCQO) chap nhan.

Céng bd don qubc & W02013/153159 mb ta phwong phip chon ching
Bacillus ¢6 @ nhay khéng sinh, hoat tinh tc ché chéng lai E.coli va Clostridium

perfringens va kha nang sinh bao it cao.

Nhiéu ching phan 1ap dwoc sang loc cho thdy tinh trang khang khang sinh
khong mong muén trén cac diém phén gidi duge x4c dinh bdi Co quan an toan thuc
phdm chiu Au (European Food Safety Authority: EFSA) va d4 bi loai bé do nhitng 1o
ngai vé an toan. Nhiéu chiing phan 14p cho thdy su tc ché Clostridium perfringens
trong khi chi c6 mét sb ching phan 14p trc ché E. coli. Cac ching c6 su trc ché mim

bénh t6t nhét cht yéu thude lodi B. amyloliguefaciens.

Céng b don qube t& W0O2016/060934 thé hién trong Bang 7 hoat tinh khang
E. coli cia 10 ching Bacillus. Nam trong s sau chiing B. amyloliquefaciens thé hién
hoat tinh khang E. coli trong khi chi ¢ mot trong hai ching B. subtilis, chung dugce
phan 14p tir san pham Kemin, clostat, 4 chitng minh hoat tinh khang E. coli. Thét tht
vi, chting nay sau ¢ da dugc tim thdy 1a mot B. amyloliquefaciens , xem Cong bb don

qudc t& W02016/118840 (trang 46, dong 23).

Céng b don qudc t& W02016118840 mo ta cac ching Bacillus khéc nhau dé
cai thién stc khde va hicu sudt cla dong vat chan nudi, dic biét 1a hai chung B.

amvloliquefaciens va hai ching B. subtilis (xem Bang 3.1). Chi ¢6 hai trong sd céc
.) 1 g f=] g
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ching, ching B. subtilis cb sé6 hidu hwu gitt 13 DSM29870 va ching B.
amyloliquefaciens c6 sb hidu huu gitr 13 DSM29869, dugc phét hién 1a nhay d6i véi ca

tAm loai khang sinh dugc thir nghiém. Két qua dbi vé6i ampixilin khéng dugce cung cip.

Chiing B. subtilis c6 sb hiéu luu gitt 12 DSM29870 dugc thiy 1a tc ché su ting
trudng cla cac ching E. coli ATCC10535 va ATC25922 in vitro (Vi du 4). Vidu 7
cung cAp kbt qua cta ba thir nghiém Clostridium perfringens. Khong c6 su khac biét
dang ké gitta nhém dugc cho an DSM29870 (T4) va nhém dugc cho n bacitraxin
(T3) lién quan dén tht ca cac thong sb duge do trong cac thir nghiém niy. Két qua dbi
v6i BWG, FCR va Ty 18 chét ctia chim véi cac tén thuong viém rudt hoai tir 13 trung

gian gitta nhém khong nhiém, khong diéu tri (T1) va nhom nhiém, khong diéu tri (T2).

Tuy nhién, van can mot ching probiotic ¢d thé duge sir dung d€ lam cai thién

strc khée va tinh nédng clia dong vat chin nudi.
Bén chat k¥ thuaf cia sdng ché

Sang ché dé cap dén ching Bacillus subtilis duge chon tir nhém bao gdm a)
ching ¢6 s6 luu gitt 1a DSM32324, b) chiing c6 s6 luu git 1a DSM32325, va ¢) ching
do6t bién cta (a) hodc (b) ma c6 @6 nhay d6i v6i ampixilin, vancomyxin, gentamixin,
kanamyxin, streptomyxin, erythromyxin, clindamyxin, tetraxyclin, va cloramphenicol;

va c6 hoat tinh Urc ché chong lai E. coli va Clostridium perfringens.

Chune vi khuin 1a @8 chi vi khuin ma van khong thay doi vé mit di truyén khi
O ~
‘duogc ting trudng hodc nhén gidng. Sy da dang cta céc vi khuén gidng hét nhau dugc

dua vao khi tham chi¢u dén mét chung

Ché phém chira {t nhit mot ching Bacillus subtilis theo séng ché, vi du lam vi
khuén cho #n trwc tiép (DFM), chét phu gia thirc 4n chan nudi hodc hdn hop trdn sén,

hodc thirc dn chin nudi ¢6 thé dé cho dong vat an.

[t nhat mot chung Bacillus subtilis theo sang ché cd thé duoc thém vao thirc dn

trong qua trinth chin nuoi, sau khi chn nudi béi nha cung cap, bdi ngudi cho dong vét



48635 479

an, trude khi cung cép an cho dong vat. Vi khuln Bacillus subtilis dugc st dung trong
phuong phap va ché phim duge mb ta trong sang ché niy 14 dic biét thich hop bai vi
ching ¢ kha ning song s6t (nhu bio tir) trong cic didu kién nhiét va 4p suit ciia qua

trinh san xuat mot san pham thtrc an vién kho.

Bénh viém rudt hoai tir gdy ra bdi Clostridium perfringens da trd thanh mot
vAn d kinh té nghiém trong trong chin nudi gia cAm hién dai. Muc dich cia mot s
nghién ctru in vivo duge mo ta trong céac vi du 1a nghién clru tdc dung cuia cic chét phu
gia thire an chira ching Bacillus subtilis theo sang ché 1én sinh bénh hoc clia bénh
viém rudt hoai tir (necrotic enteritis: NE) trong cac nghién ctru ga thit nudi 16ng. Céc
nghién ciru in vivo khéc trén gia cim tip trung vio hidu suét c6 hodc khong cé thir

nghiém doi voi Clostridium perfringens.

Céc nghién cru v& pin/léng san riéng 1é d3 duge thuc hién dé danh gia anh
huéng cia Bacillus subtilis DSM32324 va DSM32325 déi véi su phat trién cta viém
rudt hoai tr cin 14m sang. Hai co s& nghién ciu doc 1dp khac nhau 43 dwgc sit dung,
mét co s& & Chau Au (Vi du 3, DSM32324) va co s& khac & Hoa Ky (Vi du 4,
DSM32325) ¢6 nghia 14 cac tham sb d4nh gid hoi khac nhau &4 duge st dung dé danh

gié hiéu qua cia hai ching

Mbi thir nghiém pin/léng trén san riéng biét duge thuc hién dé danh gi4 su anh
hudng cta Bacillus subtilis DSM32324 va DSM32325 1én su phat trién ctia bénh viém
rudt hoai tir dudi 1dm sang. Hai co s& nghién citu déc 1ap khac nhau duge st dung, mot
13 dua trén tidu chuén chau Au (Vi du 3, DSM32324) va cai con lai 13 dwa trén tiéu
chudn MY (Vi du 4, DSM32325) ¢6 nghia 12 cc théng sd danh gia hoi khéc nhau di

dugce st dung d€ dénh gid hiéu qua cia hai chung.

Déi v6i Bacillus subtilis DSM3234 c4c théng sb hidu suit ty 1& chuyén hoa
thire dn (feed conversion rat: FCR) va muc ting trong lugng trung binh (average
weight gain: AWG) duge do & ngay 21, ngay 35 va ngay 42 cho thiy mot su cai thién
déng ké dbi voi tht ca cde diém dir liéu khi xem xét Bacillus subtilis DSM3234 1am

phu gia thrc in khi so sanh véi nhém ddi chimg bi nhiem ma khoéng dugce diéu tri.



48635 5/79

Pang ngac nhién 13, nhém duge didu tri bang Bacillus khong cho thdy bat ky su khac
biét déng k& nao déi véi nhém dbi chimg khong nhiém bénh, khong ding thude, mic

di nhém sau khdng nhan dugc thir nghiém va duoc coi 1a khde manh (Bang 7).

Trong thir nghiém viém rudt cn 14m sang gay ra trong thir nghiém in vivo,
Bacillus subtilis DSM3234 1am giam diém ton thuong bénh viém rudt hoai tir & ga va

lam gidm ty 1€ chét ctia bénh viém rudt hoai tr mot cach dang ké (Bang 8).

Bacillus subtilis DSM32325 lam giam bénh viém rudt hoai tr thuong xuyén &
ga khi so sanh véi d6i chitng nhiém bénh khong duge didu wi theo cach ¢6 ¥ nghia vé
mat théng ké khi dit liéu cda Ngay 25 va 26 duge két hop lai. Pang ngac nhién 12, the
bénh viém rubt hoai tr thuong xuyén thdm chi con thép hon trong nhém duge diéu tri

bing Bacillus than in the Amoxicilin treatd méu d6i chumg group (Bang 9).

Further, Bacillus subtilis DSM32325 lam giam bénh viém rudt hoai tir severity
(diém trung binh) khi so sanh véi d6i chirng nhim bénh khéng duge didu tri theo cach
¢6 ¥ nghia vé mit thong ké khi dir liéu cia Ng2y 25 va 26 duge két hop lai. Pang ngac
nhién 13, diém trung binh thdm chi con thép hon trong nhém dugce didu tri béng

Bacillus so v&i nhém duoc diéu tri bing Amoxilin (Bang 10).

Hai ching B. subtilis ciing dugc danh gia trong hai thir nghiém hi€u suat cho

an, Vi du 5 (DSM32324 va DSM32325) va Vi du 6 (DSM32324).

Vidu 5 @& cap dén két qua cta thir nghiém cta 1800 ga tréng thit Ross 308 va
thy ring ddi véi giai doan vd béo toan thé (0-42 ngay tudi), ga thit dugc bo sung bing
chung Bacilli DSM32324 hodc DSM32325 tang truéng mot cich dang ké so véi céac
con déi chimg. Ty 1& chuyén hoa thtrc an (FCR) va EPEF ciia tht ca ga thit duge bd
sung béng DSM19489, DSM32324 va DSM32325 dugc cai thién mdt cich dang ké

khi so sanh véi céc chi s6 nay ctia céc con doi ching.

Vi du 6 @& cap dén két qua cua thir nghiém ctia 1300 ga trong thit Ross 308
trén mdi nhém diéu tri va ching minh raing DSM19489 ¢6 xu hudéng lam gidm ty 1€

chét (p=0.096) va Bacillus subtilis DSM32324 1am gidm 13 rét va ddng ké ty 1¢ chét
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ddc biét & giai doan két thic cling phuc vu cho y nghia thong ké vé ty 1€ chét trong thir

nghiém téng thé.

Vi du 7 nghién ctru anh hudéng ciia ba ching Bacilli dugc chon (DSM32324,
DSM32325 va DSM25840) v& hiéu suét va kha nang tiéu héa r5 rang va két ludn ring

c4 ba ching déu cho két qua tét dang ngac nhién v cai thién déng ké

Céc con duoc bd sung DSM32324 cho thiy mtrc mic ting trong luong hang
ngay cao hon (Bang 16), ty 1¢ chuyén héa thirc in hang ngay va ty 18 chuyén héa thire
in trong giai doan bit dAu (dir liéu khong dugc hién thi) va ty 1é tiéu hoa protein cao

hon 6 D42 (Bang 17) so v&i cac loai chim khéng duge b6 sung

Céc con duoc bd sung DSM25840 cho thiy muc mirc ting trong lugng hang
ngay cao hon (Bing 16) va su hép thu thirc #n hing ngdy trong giai doan bat dau (dir
lieu khong duge bidu thi), thé trong cao hon & D42 (Bang 16) va ty 1& tiéu héa tro,
protein va ning lugng cao hon & D42 (Bang 17) khi so sanh véi cac loai chim khéng

duoc bd sung.

Céc con duoc bd sung DSM32325 cho thidy mic mic ting trong lugng hang
ngay cao hon (Bang 16) va su hép thu thic 4n hang ngay trong giai doan bét dau (dir
licu khong duge biéu thi), va ty 16 tiéu héa canxi va phospho thip hon & D42 (Bang

17) khi so sanh véi cac loai chim khong dugce bo sung.

Két ludn, chc nghién ctu ndy da chimg minh rang chung Bacillus subtilis s6
hiéu luu gitt 1a DSM32324 va DSM32325 cho thdy hiéu qua trong viéc gidm bénh
viém rudt hoai tir trong cac thir nghiém in vivo va tac dong tich cuc dén cac thong sd
hiéu sudt & gia cAm. Nhitng phét hién quan trong 12 su gia ting ding ké clia ting trong
lugng (Weight Gain: WG), gidm déng ké ty 1& chuyén héa thirc an (Feed Conversion
Ratio: FCR), giam déng ké ty 1& chét va tang dang ké yéu t6 hiéu qua sin xudt chau Au

(European Production Efficacy Factor: EPEF)

Vi du 8 cho thdy ché phdm Bacillus theo séng ché, EPBS, chira DSM32324,
DSM25840 va DSM32325 theo ty 16 8:3:5, 1am cai thién hidu sudt & ga thit khi so sénh
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véi nhitng con ga duge cho an ché d6 an twong tmg ma khong b sung ché phdm sinh
hoc. Pép tng tich cyc da duge chimg minh vé ty 18 chuyén héa thirc in va ting trong
luong trung binh. Pang ngac nhién, cdc nhoém duge didu tri bdng EBPS5 cho thdy sy cai
thién dang ké dbi véi mot sb thong sb v& hiéu suét so v6i cac nhom diéu tri ching db‘n
Bacillus, mot 1in ntta cho thdy su khéc biét dang ké vé cac thong sb hidu sudt déi véi
nhom dbi ching nhiém bénh khéng ding thubc. Hon nita, ca hai ching don Bacillus
subtilis DSM32234, Bacillus subtilis DSM32235 va Bacillus amyloliquefaciens
DSM25840 ciing nhu hdn hop EBP5 lam giam diém ton thuong bénh viém rudt hoai
tr & g va lam giam ty 16 chét cia bénh viém rudt hoai tor mot cach déng ké trong thir

nghiém in vivo.

Vi du 9 cho thiy ring ché pham Bacillus theo sing ché 1am cai thién hiéu sut
& ga tay tir 1 dén 147 ngay tudi (thoi gian cho an 147 ngdy) & muc lidu nim trong
khoang tir 250mg/kg dén 2000mg/kg khi khi so sénh véi nhitng con duge cho an ché
do an twong tng ma khong bd sung probiotic. Pap tng tich cuc di duge chimg minh
vé ting trong lugng co thé, ty 16 chuyén héa thirc in va ham luong chit kho cia bai

tiét

Vi du 10 cho thdy ché pham Bacillus theo sing ché c6 thé duoc két hop véi
véc-xin, ching han nhu vic-xin Salmonella Typhimurium séng, ma khong anh huéng
dén vic-xin ca quan thé Salmonella ban dAu va kha ning bao vé chdng lai Salmoneila
Heidelberg trén ga thit. Nghién clru chi ra ring, tham chi ¢6 thé c6 tac dung phu dé co

dugc ca vac-xin va ché pham Bacillus (Béng 20)
Dinh nghia

Néi chung, cac thuit ngft va cum tir dugce st dung & ddy c6 y nghia dugc cong
nhén trong linh vyc k§ thudt nay, co thé dugc tim thdy bing cach tham khdo céc vin
ban tiéu chuén, tai liéu tham khao tap chi va néi dung ma chuyén gia trong linh vuc ky
thuat nay da biét. Cac dinh nghia sau day dugc cung cip dé 1am 13 viée st dung cu thé

ctia chung trong ban md ta nay.
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Nhu duoc st dung & dav. cac dang s6 it “a”, “an” va “the” dugc du dinh bao
s D o N

gbdm ca cac dang s6 nhiéu, trir khi c¢é quy dinh khac.

Thirc n chin nudi: Thudt nglt “thirc n chin nubi” dung dé chi hop chat, ché

phim hosc hdn hop bét ky phi hop hozc danh cho dong vat &n. Thirc dn chdn nudi cho
dong vat mot chiéu bao gém cac dich c6 dic cling nhu vitamin, khoang chét, enzym,
axit amin va/hodc cac thanh phén thirc dn khéc (nhu trong hdn hop). Thic 4n gia suc
¢6 thé bao gdm ¢d cho stic vét. Vidu vé thirc an gia cAm dugc dua ra trong céc Vi du 3

n’7.

D>~

a

Ché phé._gg: Thudt ngft “ché phém” diung dé chi mot ché phém chira chét mang
v4 it nhit mdt ching vi khudn nhu duge mo ta trong tai lidu nay. Céc ché phim dugc
md ta trong tai lidu ndy cb thé 1a vi khudn cho an tryc tiép (DFM), phu gia hoic hon

hop thire dn chdn nudi hodc thire &n chin nuoi.

Dich cb dic: Thuit ngir “cd dic” cd nghia 1a mot loai thire &n ¢6 nong do

protein va ndng luong cao, ching han nhu bot c4, mat duong, oligosacarit, lta mién,
hat va ngil cde (toan bo hodc dugc ché bién béng cach nghién, xay, v.v., tr ngo, yén
mach, Ia mach den, lia mach, lia mi), banh ép hat co dau (vi du tir hat bong, nghé
tay, huéng duong, ddu nanh (nhu bot ddu nanh), hat cai dau/cai dau, d4u phong hodc
lac), banh hat nhan, chit c6 ngudn gdc tir ndm men va hat chung cit (nhu hat chung
cAt &m (Wet Distillers Grains: WDS) va hat chung cét kho véi céc chit hoa tan (Dried
Distillers Grains With Solubles: DDGS).

Kiém soat nhidm tring C. perfringens vi/hodc viém rudt hoai tir: Thuét ngit

“kiém soét nhiém trung C. perfringens va/hodc viém rudt hoai ti” c6 nghia la phuong
phép va/hodc ché phdm ma tc ché mét phan hoic hoan toan nhiém tring C.
perfringens va/hodc viém rudt hoai tor & dong vat. Theo do, thuat ngl “kiém soat
nhiém trung C. perfringens va/hodc viém rudt hoai ti” cd nghia 1a nhiém tring C.

perfringens va/hodc viém rudt hoai tir dugc gidm hodc loai bo hoan toan.

Vi khuan cho #n truc tiép: Thudt ngl “vi khuan cho an tryc tiép” hay la
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“DFM” ¢4 nghia 13 cac vi sinh vAt song bao gom ca bao tir, khi dugce s dung du

lrong, mang lai 1¢i ich, nhu cai thién tiéu héa hoac strc khde, trén vét chi.

Hoat tinh ctia enzym trong diéu kién yém khi: Thuat nglt “hoat tinh enzym

trong diéu kién yém khi” c6 nghia 13 hoat tinh cia cac enzym dugc tao ra béi chiing
Bacillus trong qua trinh ting truéng trong didu kién yém khi. Vi du 4 cla cong bb don
qubc té s6 W02013/153159 md ta phuong phép thir nghiém céc ching Bacillus dé tao

ra cac enzym xylanaza, xenluloza va proteaza.

Yéu t6 hiéu gua sin xuat chdu Au (EPEF): Yéu t0 hiéu qua san xudt chau Au

r
A

1a mot cach so sanh hiéu suét séng cta dan gia cAm. Con sd dbc 14p nay tao diéu kién
thuén loi cho viée so sanh hi¢u suét trong va gilra cac trang trai va cd thé dugc sit dung
@& danh gia céc bién thién vé méi truong, khi hiu va quan 1y. EPEF dugc tinh 13 [(kha
ning sdng (%) x Trong lugng séng (kg))/(Tudi suy gidm (ngdy) x FCR)] x 100, trong
d6 kha nang séng 13 ty 1é gia cdm sdng khi két thic nghién ctru, Trong luong séng 14
trong lugng trung binh cia gia cam khi két thiic nghién ctry, tadi suy giam 1a tudi ca
chim khi két thic nghién ctru va FCR 14 ty 1& chuyén héa thire an khi két thic nghién

clru.

Luong/ndng do/liéu hrong hitu hiéu: Cac thuit nglt “lugng hiru hi¢u”, “ndng

A

@5 hiru hiéu” hoac “lidu lugng hitu hiéu” dugc dinh nghia 1a lugng, néng d6 hodc lidu
luong cda chung vi khuén du dé cai thién tiéu héa hoic ning suét cla doéng vat. Liéu
lirong hiru hiéu thuc té v6i 6 lwong tuyét ddi phu thude vao cac yéu t6 bao gdm: tinh
trang strc khoe cta dong vat duoc dé cép, su c6 mit cua cac thanh ph?m khéc. “Luong
hitu hic¢u”, “néng dd hiru hiéu” hoac “lidu lugng hira hiéu” cta céc chung vi khuén c6
thé dugc xac dinh bing cac thir nghiém thong thudng ma chuyén gia trong Iinh vuc k¥
thuat nay da biét. Vi du vé lugng hiru hiéu cho gia cam duoc dua ra trong cac Vi du 3,

4 5 6va.

Ty 1& chuyén héa thire an (FCR): FCR 1a thudc do hiéu qua ctia dong vat trong

viée chuyén héa khoi lugng thire an thanh ting san hirgng mong muon. Ddng vét duge

nudi dé 14y thit - ching han nhu lgn, gia cam, gia sc, clru va c4 - san lugng la khoi
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lugng ma con vét dat duge. Cu thé FCR 13 khéi lugng thuc phém in duoc chia cho ddu
ra, tit c4 trong mot khoang thoi gian xé4c dinh. FCR c6 thé duoc x4c dinh nhu duge mo
ta trong Vi du 7. Cai thién FCR c6 nghia 1a gidm gia tri FCR.

Cho dong vat an: Thuat ngfr “cho déng vét an” tirc 13 ché pham theo sang ché

dugc dung qua dudng miéng cho dong vat voi lugng hitu hiéu. Viéc dung qua dudng
miéng c6 thé duoc Lap di 1ap lai, vi du mét hodc nhiéu 1an mai ngdy trong mot khoang
thoi gian xdc dinh nhu vai ngy, mot tudn, vai tudn, mot thing hoic vai thang. Cho gia
cdm an, vi du c6 thé dugce thuc hién nhu duogc mé ta trong cac Vidu 3,4, 5, 6 va 7.
Theo d6, cac thuat nglr “cho an” c¢d nghia la viéc dung qua dudng miéng bét ky nhu
ding qua dudng thire an chin nudi hoic ding qua nuée udng hodc trong mot s§ trudng

hop nhat dinh, bang cach udng bang miéng hodc binh xit

Thtrc dn xanh cho gia sic: Thudt nglr "thirc an xanh gia stc" nhu dugc dinh

nghfa & ddy con bao gbm thirc 4n tho.Thirc 4n xanh cho gia stc 12 nguyén liéu thyc vat
twoi nhu ¢6 kho va thirc an G chua tir ciy ¢, ¢6 va cac loai ciy cd khac, rong bién, ngii
cdc moc va céc loai dau, hodc su két hop bat ky cta chiung. Vi du vé céc loai cay cd
thirc dn xanh 1a c6 linh lang (cé linh lang), cay ba kich chim, dong thau (vi du cai
xodn, cai ddu (cai dau), rutabaga (swede), ci ci), ¢ ba 14 (vi du cé ba 14 chau Ay, co
ba 14 d6, c6 ba 14 subterranean (1 loai ¢6 ba la dugc gieo trdng & Uc), co ba 14 tring, co
{(vi du cé Bermuda, cd dai thén cao, co yén mach gia, ¢d roi nhd, co heath (mét logi ¢
lGu nam chit yéu & chdu Au (Sieglingia decumbens)), cd meadow (mét logi cd ldu nam,
Poa pratnsis), co orchard (mgt logi co A-Au (Dactylis glomerata) dicoc trong rong réi
trén dong cd), lha mach dengrass (logi cé bdt kp thudc chi Lolium, c6 nguén goc tir A-
Au va thurong dwoc sir dung lam thiec dn thé xanh hodc Gé én dinh dci’t), c6 Timothy,
ngd, ké, lta mach, yén mach, ta mach den, lta mién, d4u nanh va léa mi va rau ca
nhu ci cai dudng. Thirc dn xanh cho gia stic con bao gdm du lugng ciy tréng tir san
xuit ngfi cbe (nhu than cdy ngd, rom tir Ita mi, Iia mach, vén mach, lda mach den va
céc loai ngli cbe khac), du lugng tir cac loai rau nhu ngon ctt cdi, du lugng tir viée san
xuét hat ¢6 diu nhur than cdy va hat ddu nanh cdy ho déu va céc phéan doan tir tinh ché

ngll coc dé dung cho ddng vat hodc con ngudi hodc tir viée san xuat nhién liéu hodc
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cac nganh cong nghiép khac.

Hoat tinh trc ché chéng lai Clostridium perfringens: Thuat nglt “Hoat tinh tc
ché chéng lai Clostridium perfringens” c6 nghia 13 sy tang trudng cua Clostridium
perfringens bi i ché va/hodc mét sd hodc tAt ca Clostridium perfringens bi giét. Diéu

nay c6 thé dugc xac dinh bang thir nghiém duge mé ta trong Vi du 1.

Hoat tinh fic ché chéng lai E. coli: Thuit ngit “Hoat tinh trc ché chéng lai E.

coli” cb nghia 14 sur tdng trudng cla E. coli bi e ché va/hodc mat so hodc tit ca E. coli

bi giét. Didu nay c6 thé duge xac dinh bing thir nghiém dugc mo ta trong Vi du 1.

Phan 18p: Thuét nglt “phén 1ap” c6 nghia 1a cac ching vi khudn duge mo ta
trong tai liéu ndy & dang hodc moéi truong khong xay ra trong tu nhién, tic la ching
nay {t nhit duoc loai bé mot phan tir mot hodc nhiéu thanh phén tr nhién ¢6 trong d6
gén lién vé6i thién nhién.

Hat: Céc thudt ngit “hat” va’hoic “tao hat” dung dé chi cac vién nén hoac hat
hinh tron, hinh cdu va/hoic hinh tru rin va quy trinh dé tao ra cac dang rin nay, cu thé
12 cac hat thirc 4n va thirc dn gia suc dugce ép dun thanh dang rin. Nhu dugce st dung &
day, thuat ngtt “ép dun” 1a cac thuit nglr da biét trong linh vuc k§ thudt ndy va dé cap-
dén quy trinh nén ché pham, nhu duge mé ta trong tai liéu nay, thdng qua mét 16 kém

theo ap luc.

Gia cdm: Thuft ngt “gia cAm” c6 nghia la céc loai gia cAm thudn héa duoc

nudi bdi con ngudi d€ cho tring ma ching tac ra va/hodc thit va/hodc 16ng cia chung.

r
A

Gia cdm bao gdm ga gibng, g thit va g dé tring. Gia cAm bao gdm cac thanh vién
cia Superorder Galloanserae (fowl), dic bi¢t 1a Galliformes (bao gdm ga,
Guineafowls, chim ctit va ga tiy) va ho Anatidae, bd ngdng, thudng duoc goi 1a “chim
nuéce" va bao gdm ca cac loai vit nha va ngdng nha. Gia cAm cdn bao gdm cac lodi
chim khac bi giét dé léy thit, chéng han nhu bd cau va da didu. Vi du vé gia cam bao
gbm ga (bao gbm ga dé tring, ga thit va ga con), vit, ngdng, chim bd ciu, ga tdy va

chim cut.
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Ngin ngira nhiém C. perfiingens va/hodc viém ru6t hoai tir: Thudt nglr “ngén

ngira nhiém C. perfiingens va/hodc viém rudt hoai ti” c6 nghia 12 phuong phép
va/hodc ché phim dé ngin ngira su phat trién cia viéc nhiém C. perfringens va/hodc

viém rudt hoai tir & dong vat.

Duong khi: Pudng khir 1 loai dudng bat ky ¢6 nhém aldehyt phan Gng hodc
¢ kha ning tao thanh mdt loai dé cho phép duong hoat ddng nhu mot chét khir. Céc
dAu khir dugc hinh thanh béi sy phan cét enzym ciia lién két glycosidic gitta cac hydrat
cacbon polyme. Puong khir bao gdm glucoza, glyxeraldehyt va galactoza cling nhu
disaccarit, nhu lactoza va maltoza va c¢6 thé duge do bing phuong phap Nelson-
Somogyi (NS) hodc axit dintrosalixylic (DNS). DNS 1& m¢t hop chit thom phén ng
v6i dudmg khir va cac phén tir khir khic ¢ tao thanh axit 3-amino-5-nitrosalixylic, hép
thu 4nh sdng manh ¢ bude séng 540nm. Thir nghiém mé phoéng tinh hudng khi thire in
dugc dong vat dn vao va dugce tiéu héa trong dudng tiéu hda. Kha ndng cta cac chung
Bacillus khac nhau 1am suy giam polysaccarit khéng tinh bdt (Non Starch Polysacarit:

(NSP) dé khir duong d3 duoc nghién ciru trong Vi du 2.

Thirc &n thd: Thudt ngft “thirc dn thd” cd nghia 1a nguyén li¢u thuc vat khé co
ham luong chat xo cao, chang han nhu chat xo, cam, trdu tir hat va ngfi cdc va tan du

cay trong (nhu thén cy, cli dira, rom, trau, chat thai cu céi duong).

Nhay véi khéng sinh: Thudt nglt “nhay véi khang sinh” cé nghia 1a dédc tinh

kiéu hinh ctia m6t ching vi khuén, su phat trién ctia ching vi khuén ndi trén bi Gc ché
trong cac didu kién ma ching vi khudn s& phét trién. Trong ban mé ta nay, & nhay véi
khang sinh dugc kiém tra theo huéng din ctia CLSI (MO7 - A8 va M45 - A2). Ching
Bacillus dugc coi 1a nhay néu tang trudng chi dugc phat hién tai hodc dudi néng do
diém phan gi6i duoc chi dinh trong Tap chi EFSA 2012; 10 (6): 2740 dbi véi
vancomyxin, gentamixin, kanamyxin, streptomyxin, erythromyxin, clindamyxin,
tetraxyclin va cloramphenicol. Pdi v6i ampixilin, khéng c¢6 diém phan giéi do EFSA
dua ra cho Bacillus; diém phén gidi 4mg/1 da duge chon cho mét chung dugc coi la

nhay cdm.
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Dich 1 xi-16: Thuat ngl “dich u xi-16” c6 nghia 1a thic &n gia stc dugce 1én
men, ¢6 d6 4m cao c6 thé duge cho an dong vat an c¢6 nhu ngua va dong vat nhai lai,
vi du: lac da, lama, gia stc va ctru, hodc dugce st dung 1am nguyén liéu nhién liéu sinh
hoc cho céc bé phan hity ky khi. N6 dugc 1én men va duge Iuu trit trong mot quy trinh
goi 13 1 xi-16, va thudng dugce 1am tir cac loai cdy co hodc ngil cbe (vi du nhu ngd, laa
mién, yén mach, 1da mach den, cay cé dai, cé cay cd khd) hoic céc cdy ho ddu nhir cé
ba 14, c¢d linh ldng, ddu tam, bﬁng cach st dung toan bo phﬁn cay xanh (khong chi hat).
Dich 1 xi-16 ¢6 thé dugc 1am tir nhidu loai ciy trong trén déng rudng, va cac thuit ngit
ddc biét c6 thé duge st dung tiy thudc vao loai (dich yén mach dbi véi yén mach, dich
¢6 kho dbi vé6i co linh lang). Dich 6 xi-16 dugc tao ra biang cich dit tham thuc vat xanh
14 vao xi-16, chét déng nd thanh mot déng I6n duge phu béng tAm nhua, hodic bé'mg

cach boc cac kién i6n trong mang nhuya.

Bao tr: Thuit nglr “bao t&” va “ndi bao ti” c¢é thé hodn doi cho nhau va c6 y
nghia thoéng thuong, ma ngudi ¢é trinh d6 trung binh trong linh vuc k¥ thuét nay da
biét. Nhu dugce st dung & déy, thudt ngt bao tr dung dé chi mot vi sinh vt & trang

thai khong sinh san, dugc bao vé.

nay, va theo khia canh dugc uu tién, 6n dinh ¢ nghia 1a khé ning cta vi sinh vat &
duy tri duogc trang thai séng cho dén khi né dugc sir dung cho dong vat de cai thién siic

khde cia dong vat

Lon: Thuat ngit “lon” hay “heo” c6 nghia 1a Ign dugc thudn hoéa duge con
ngudi gifr 1am thirc 4n, chang han nhu thit ciia ching. Lon bao gdm céc thanh vién cia
chi Sus, ching han nhu Sus Scrofa localus hodc Sus localus va bao gbm lgn con, lon
cai sira, lon dang 16n, lgn trudng thanh, lon chan gi6, lon ndi, lon néi con, lon nai

trrdéng thanh hoan toan va lgn ndi dang mang thai.

Protein thuc vét: Thuit ngt “protein thuc vat” ding dé chi bat ky hop Qhét,

ché pham hodc hén hop ndo bao gdm it nhit mdt protein cd ngudn goc tir holc thu
p : g g

durgc tir mot loai rau, bao gém protein bien doi va dan xudt protein.



48635 14/79

Protein thuc vat c6 thé thu dugc tir cac nguén protein thuc vat, che:mg han nhu
cac loai dau va ngii cbe, vi du nhu nguyén liéu tur thuc vét thudc ho Fabaceae
(Leguminosae), vi dy d4u turong, ddu lupin, ddu Ha Lan, hodc d4u hat; Cruciferaceae,
Chenop Zodiaceae, vi du ct cai dd, ct cai duong, rau bina hofc quinoa; va Poaceae.
Cac vi du khac vé nguén protein thuc vat 1a cac loai ngli cbc nhur la mach, lta mi, laa

mach den, yén mach, ngd (ng6), gao va lia mién.

Tang trong luong: Tang trong lugng ciia dong vat 1a sy muc tdng trong luong

lugng cta ddng vat trong mot khoang thdi gian xéc dinh. Vi du vé viée xac dinh mic
tang trong lugng trung binh duge dua ra trong Vi dy 3 va vi du vé xéac dinh muc tang

trong lugng hang ngdy duoc dua ra trong Vidu 7.
M6 ta chi tiét sdng ché

Sang ché @& cap dén chung Bacillus subtilis dugc chon tr nhém bao gém
ching c6 sb Iuu gitt 12 DSM32324, ching ¢6 s6 luu gitr 12 DSM32325, va ching @6t
bién ctia DSM32324 hodc DSM32325 ma c¢é d6 nhay ddi véi ampixilin, vancomyxin,
gentamixin, kanamyxin, streptomyxin, erythromyxin, clindamyxin, tetraxyclin, va

cloramphenicol; va c6 hoat tinh @c ché chéng lai E. coli va Clostridium perfringens.

Chung vi khuan duge mé ta trong séng ché nay duoc phan lap, tc 1a ¢ mit &

dang hodc mdi trudng khéng xdy ra trong tu nhién.

Thuat ngi “vi khudn dot bién” hodc “ching ddt bién” 1a dé chi ching vi khudn
@6t bién tr nhién (tu phét, tw nhién) hodc mét vi khudn dugc gay dot bién chtra mot
hodc nhiéu thé dot bién trong bd gen ciia chiing (ADN) khong c6 trong ADN cta
ching gbc. Mot dot bién duge gy ra 1a mot vi khuén trong d6 dot bién dugc gy ra
bing cach didu tri & ngudi, ching han nhu diéu tri bang phuong phap diéu tri dot bién
bat ky duge st dung théng thudng bao gbm diéu tri bing dot bién héa hoc, nhu 4ot
bién héa hoc duge chon tir (i) dot bién lién quan dén hoac két hop v6i vao ADN nhu
mdt chét tuong tu bazo, vi du 2-aminopurin hoc tdc nhan cang héa 14n nhau nhu ICR-

191, (i) mot chat gdy dot bién ma phén tmg véi ADN bao gdm céc téc nhén alkyl héa
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nhu nitrosoguanidin hodc hydroxylamin, hodc etan metyl sulphonat (EMS) hodc N-
metyl-N'-nitro-N -nitroguanidin (NTG), bic xa UV- hodc gama, v.v ... Nguoc lai,

thudt nglr ”dot bién tu phat” hodc ’dot bién x4y ra tu nhién” cta 13 khong bi gdy dot

bién bdi con ngudi.

Mot dot bidn c6 thé duwgc dua vao nhidu phuong phap didu tri dot bién (diéu tri
duy nhét nén duoc hiéu & mdt bude giy dot bién sau d6 1a budc sang loc/chon loc),
nhung hién tai durgc uu tién 1a khong qué 20, hodc khong qua 10, hodc khong qua 5
phuong phap diéu tri (ho#ic cac budc sang loc/lya chon) duge thuc hién. Trong dot
bién duoc wu tién theo sang ché, it hon 1%, it hon 0,1, dudi 0,01, dudi 0,001% hodc
thdm chi dudi 0.0061% nucleotit trong hé gen cda vi khuén da dugc thay thé béng-m@t’

nucleotit khac, hodc bi x6a, so v6i ching gdc.

Vi khudn dot bién nhu duoc moé ta & trén 13 khéng GMO (khdng bién ddi gen),
tirc 1a khong duoc cai bién bing céng nghé ADN téi t5 hop. Thay thé cho phuong
phap duoc wu tién & trén dé tao ra dot bién bing phuong phép gdy dot bién ngdu nhién,
ciing ¢6 thé tao ra mdt dot bién nhu vay bing phuong phap gay dot bién truc tiép tai vi

tri, vi du béng cach stz dung cac k¥ thudt tach dong vo tinh dugc thiét ké phu hop.

Khi d6t bién droc tao ra nhu mot dot bién xay ra ty phét, ching nay dugce dua

vao budc chon loc ma khong can xir Iy gdy d6t bién trude do.

Theo mét phuong &n, ching Bacillus subtilis theo sang ché ¢6 it nhit 98%
(nhu it nhat 98,5%, nhu it nhit 99%, nhu it nhit 99,5%, nhu it nhat 99,6%, nhu it nhit
99,7%, nhu it nhat 99,8%, nhu it nhit 99,9%) trinh fr gidng véi trinh tur nucleotit ctia
DSM32324.

Theo mdt phuong én, ching Racillus subtilis theo sang ché c6 it nhat 98%
(nhu it nhat 98,5%, nhur it nhit 99%, nhu it nhat 99,5%, nhu it nht 99,6%, nhu it nhit
99,7%, nhu it nhat 99,8%, nhu it nhit 99,9%) trinh tu gidng vdi trinh ty axit amin ctia
DSM32324.
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Theo mét phuong an, ching Bacillus subtilis theo sang ché ¢co it nhit 98%
(nhu it nhét 98,5%, nhu it nhit 99%, nhu it nhit 99,5%, nhu it nhit 99,6%, nhu it nhét
99,7%, nhu it nhit 99,8%, nhu it nhit 99,9%) trinh tu giéng vdi trinh tw nucleotit ciia
DSM32325.

Theo mét phuwong an, ching Bacillus subtilis theo sang ché c6 it nhét 98%
(nhu it nhat 98,5%, nhu it nhat 99%, nhu it nhét 99,5%, nhu it nhit 99,6%, nhu it nhét
99,7%, nhu it nhat 99,8%, nhu it nhit 99,9%) trinh tr giéng véi trinh tw axit amin cta
DSM32325.

Chung Raciilus dugc coi 1a ¢6 hoat tinh e ché d6i v6i E. coli néu ving trc ché
it nhat 1a 0,5mm (ving Gc ché thap). Tét hon 13, ving tc ché 13 nim trong khoang it
nhat 0,5mm va 2mm (trung binh), t5t hon nita 14 16n hon 2mm (cao). Ving ¢ ché co
thé 14 khéc nhau ddi véi céc ching E. coli khac nhau. Ddi véi cac ching dugc coi 12 ¢6
hoat tinh Gc ché chéng lai E. coli theo sang ché, né s& c6 ving e ché it nhit 13 0,5mm
&b véi tht ca cac ching E. coli duoc thir nghiém. TSt hon 13, ving Gc ché ciia 2, 3, 4
hodc tham chi &t hon nita 13 ving e ché cia tit ca 5 ching E. coli it nhét 13 nim
trong khoang 0,5mm va 2mm. Thim chi t8t hon nira 13, ving tc ché cua 2, 3, 4 hoic

th4m chi t6t hon nita 1a ving rc ché cua tat ca 5 ching E. coli 1a 16n hon 2mm.

Ching Bacillus dugc coi 1a cd hoat tinh Uc ché d6i v&i Clostridium
perfringens néu ving Gc ché it nht 14 0,5mm (ving Gc ché thap). Tot hon 14, ving e
ché 14 ndm trong khoang it nhat 0,5mm va 2mm (frung binh), t6t hon nita 13 16n hon
2mm (cao). Ving Gc ché c¢6 thé 1a khac nhau d&i véi cac ching Clostridium
perfringens khéc nhau. DP&i vé6i cac ching duge coi 1a ¢b hoat tinh Gc ché chéng lai
Clostridium perfringens theo sang ché, né s& c6 ving trc ché it nhét 12 0,5mm dbi véi
tht ca the Clostridium perfringens strains tested. Tét hon 13, ving trc ché cia 2, 3, 4
hodc tham chi tét hon nita 1a viing e ché cia tit ca 5 ching Clostridium perfringens it
nhét 13 ndm trong khoang 0,5mm va 2mm. Thim chi t6t hon nira 13, ving trc ché cia 2,
3, 4 hoic thim chi t6t hon nita 13 ving e ché cia tit ca 5 ching Clostridium

perfringens 1a 16n hon 2mm.



48635 17/79

Tét hon 13, ching Bacillus ciing c6 thé lam ting lugng dudng khir tr sy thodi
bién ctia polysaccarit khong chira tinh bot (Non Starch Polysaccharide: NSP). Kha
ning ctia cac ching Bacillus khéc nhau lam thoai bién NSP thanh duong khir d3 duge
nghién ctru trong Vi du 2 va két qua dugc cung cip trong Bang 4. Céc chung c6 kha
ning ting lugng dudng c6 sin 1én it nhit 500kJ/kg thirc in khi dugc thir nghiém nhu
da néu trong vi du dugc coi 1a thich hgp hon.

Dua trén cic md ta thir nghiém chi tiét, ngudi c6 hiéu biét trung binh trong
linh vuc k¥ thuat ndy cé thé lip lai cac thir nghiém nay dé xac dinh xem mot ching
Bacillus cu thé ¢6 tuan tha dd nhay cam véi khang sinh, hoat tinh trc ché va kha nang
lam gidm NSP hay khong. Theo céch nay, ngudi ¢ hiéu biét trung binh trong linh vie
k¥ thuét nay s& co thé lién tuc tao ra cac ching véi cac dic tinh di néu. Tét hGh 1a,
ngudi cé hidu biét trung binh trong linh vuc k¥ thudt ndy cling s& bao gbm thir nghiém
d6 nhay cam cta té bao sinh dudng & d6 pH=4 va xét nghiém khéng mat dé dam bao
réng cac chuing co thé séng s&t & mot mae d6 da trong dai da day-rudt, vi du nhu dugce
md t4 trong cong bd don quéc t€ s6 W02013/153159. Rd rang, cac thi nghiém nay c6
thé dugc thuc hién theo the tir bat ky va mot s6 chiing ¢6 thé duge loai trlr trong qua

trinh néu ching khong dép tng céc tiéu chi.

Sang ché con d& cap dén ché phim Bacillus chia it nhat mot ching Bacillus
subtilis theo sang ché. Theo mét phuong én, ché pham Bacillus chira 1 chung Bacillus
subtilis theo sing ché. Theo phuong 4n khéc, ché pham Bacillus chtra hai ching
Bacillus subtiliss theo sang ché, vi du su két hop ctaBacillus subtilis DSM32324 va

Bacillus subtilis DSM32325.

Ché pham Bacillus theo sang ché ¢6 thé bao gdm su két hop cta it nhit mot
ching Bacillus subtiliss theo sang ché va it nh4t mot ching Bacillus khac. Ché phdm
Bacillus ¢6 thé bao gdm it nhét hai ching, nhr it nhit ba, nhu it nhit bdn, nhu it nhat

n&m chung Bacillus, it nhit mot trong sé nay 1a ching Bacillus subtilis theo séng ché.

Ching Bacillus ¢6 thé diwge st dung trong trong hdn hop bét ky trong ché

pham Bacillus. Vi dy, ché phim Bacillus ¢ thé bao gdm it nhat mdt ching Bacillus
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subtilis theo sang ché vi/hodc it nhit mot ching Bacillus licheniformis va/hodc it nhat
mét ching Bacillus amyloliquiefaciens, vi du hai ching Bacillus subtiliss theo sang
ché va it nhit mot ching Bacillus amyloliquiefaciens. Ché phim c6 thé bao gdm
Bacillus subtilis DSM32324 va/hodc Bacillus subtilis DSM32325 két hop vé6i Bacillus
amyloliquiefaciens DSM25840 va/hodc Bacillus licheniformis DSM17236 va/hodc
Bacillus subtilis DSM19489. Su két hop c6 thé bat ky khac cta ching Bacillus theo
sang ché véi chiing Bacillus khéc cling ¢6 thé duge tao ra. Lam vi du cu thé, ché phdm
Bacillus chtta Bacillus subtilis DSM32324, Bacillus subtilis DSM32325 va Bacillus
amyloliquiefaciens DSM25840. Lam vi du cu thé khac, ché phdm Baciilus chira
Bacillus subtilis DSM32324, Bacillus subtilis DSM32325 va Bacillus licheniformis
DSM17236. Theo mot vi du cu thé khac nira, ché phim Bacillus chira Bacillus subtilis

DSM32324, Bacillus subtilis DSM32325 va Bacillus subtilis DSM1948&9.

Néu str dung nhidu hon mdt chiing, ngudi ta dy tink ring ty 1& ctia mdi chiing
trong ché phém s&1a 1 dén 99%, chéng han nhu 29 dén 80%, vi du 30 dén 70%, dic
biét hon 20%, 33%, 40% hodc 50% tdng Iugng phan 1ap vi khuan dugc tinh 13 thanh
phan CFU/g. C4c ching riéng 1é ¢6 thé ¢4 mat véi sb luong bing nhau hoic s6 lugng

khéng bang nhau.

Phuong 4n duogc uu tién hién nay theo sang ché 1 ché pham Bacillus chira

DSM32324, DSM25840 va DSM32325 véi ty 1€ 8:3:5.

Céc chiing hodc ching Bacillus ¢6 lién quan duge cung cép & dang thuong
mai ma ngudi cé hidu biét trung binh trong linh vuc k§ thuit nay da biét. Theo do,
theo mot phirong 4n, chiing hodc céc chiing Bacillus cta ché pham cé mit & dang kho
(vi du duoc sdy phun) hoic dang dong lanh. Ché phim c6 thé duge cung cép dudi bat
ky hinh thirc phii hop nao, chéng han nhu & dang chét long, vi du, gel, huyén phu dac,

bot hoadc vién.

Theo phuong an dugce vu tién, ché phédm Bacillus chita tr 10° dén 10"* CFU/g,
nhu tir 5 x10° &én 10> CFU/g, t6t hon nita 12 tir 10° dén 10" CFU/g, va tt nhat 12 tir
107 dén 10'> CFU/g, nhu tir 10° dén 10" CFU/g, vi du tir 10° dén 10 CFU/g méi
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chiing vi khudn trong ché phdm. Ché phim Bacillus chira it nhét 5 x 10* CFU ctia méi
ching trén mdi gam ché phim ma khac biét vé6i ché phim theo sang ché &, vi du thirc

an chan nudi ¢6 cac chung cé trong tu nhién.

Thuit ngt “CFU/g” & cap dén trong lugng gram clia ché phim bao gdm cac
chdt mang nhu canxi cacbonat, chét chéng dong banh nhu nhom silicat va kieselgur

(d4t ta0) va céc thanh phén khac c6 trong ché phdm.

Ché pham theo sang ché bao gdm it nhét mot ching Bacillus theo sang ché va
{t nhAt mot chit mang va/hodc thanh phan khac ma lam cho ché phém thich hop & cho

dong vat an hodc lam phu gia cho nude udng.

Nhu duoc st dung ¢ ddy, thuat ngh “hdn hop tron san” 1a d chi ching
Bacillus duoc thém vao chit mang dé tao ra hdn hop trén sin roi sau d6 duge thém

vao thirc an chin nuéi & ty 1€ dua vao mong mudn.

Ngoai ra, it nhit mot chiing Bacillus clia séng ché ¢6 thé duoc cing két hop
vGi cac thanh phén thize an chin nudi nhu duoc thao ludn chi tiét sau ddy. Cac ché

pham nay cé thé & dang vién dugc ép dun qua cac quy trinh ép vién ti€u chuén.

Sang ché con @ cép dén phirong phép tao ra thire &n chédn nudi, chéat phu gia
thirc an chin nudi hodc hdn hop tron sin bao gém bude thém it nhit mot ching

Bacillus theo sang ché vao thirc dn chédn nudi hode cdc thanh phan ¢é lién quan cua nd.

Vi khuan Bacillus ton tai dudi dang bao tir va t€ bao sinh dudng c6 thé phéan
chia d¢ tao ra nhiéu té bao sinh dudng hon. Khi tai liéu tham khdo dugc dua ra & day
cho Bacillus, diéu ndy lién quan dén ca bao ti va t€ bao sinh dudng trr khi ¢6 quy

dinh khéc.

Trong ché pham Bacillus cia sdng cheé, ching hodc cac ching Bacillus t6t nhat
duogc cung cap duédi dang bao tir. Céc chirc ndng chinh ctia bao tir ndi chung la d€ dém

bao su song sét ctia vi khuan thdng qua céc giai doan stress moi trudng. Do do, ching

Q

kha ning chong lai tia cyc tim va tia gama, hat am, lysozym, nhiét 49, thi€u dinh

Q
O~
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dudmg va khir tring héa hoc. Lép ngoai bio tir khong thim vao nhiéu phan tir doc hai
va cling c6 thé chira cic enzym c6 lién quan dén su nay mam. L3i ¢6 cu tric t bao
binh thudng, chéng han nhu ADN va ribosom, nhung bao tir khong hoat dong trao dbi
chit.

Dang thyc vat cta vi khuén tao ra tc nhan cé thé 1am giam mam bénh do vi
khuin hoic ¢6 tac dung co igi khac trong dai da day-rudt (gastrointestinal tract: GIT)
ctia dong vat. Vi vay, viéc kich hoat lai va ndy méAm ciia bao tr sau khi ding cho dong

vét 13 it quan trong.

Tir tai lidu duoc bidt réng, mat ¢cd mdt sb anh hudng tiéu cuc dén su séng s6t
v ndy mam va phét trién ciia cac té bao sinh dudng trong GIT ctia dong vét. Do dé, vi
khuén probiotic ndi chung s& c¢6 thé ton tai va sinh si ndy nd trong rudt dong vat bing
cach chiu duogc d6 pH thdp va khang mudi mét ¢ co ich nhu cic ché pham Bacillus
probiotic dé bd sung vao thirc 4n chin nudi. Cac vi du cung cép cac thir nghiém in
vitro hitu ich vé vAn d& nay. Thir nghiém d6 nhay cam véi pH thip (mé phong didu
kién da day) tép trung vao strc dé khang ciia té bao sinh dudng véi 40 pH=4. Ngudi ta
bidt ring, bio tir s& khang & gia tri pH=2-3 va té bao sinh dudng s& chét & d6 pH=2.
Tuy nhién, 0 pH da day c6 thé c6 gi4 tri pH 1én dén 4 ddc biét 1a trong diéu kién nudi
dudng. Diéu ndy co thé din dén sy nay mim ctia bao tir va do d6 c6 lién quan dé kiém
tra 6 nhay cta t& bao sinh dudng & d6 pH=4. Céc ching dugc chon t6t nhat nén cé

kha ndng khang d6 pH & mirc 4.

Chung Bacillus subtiliss ¢6 s6 hiéu hru gitt 1a DSM32324 va DSM32325 dugc
thir nghiém v& d6 nhay ctia t& bao sinh dudng & d6 pH=4 va d& khéng dudng mat dam

béo ring cac chiing 14 phu hop.

Ché phim Bacillus ¢6 thé bao gdbm mét hoic hai ching B. subtilis khac nhau
va/hodc mdt hodc hai ching B. licheniformis va/hodac mdt hodc hai chung Bacillus
amyloliquiefaciens, trong &6 mdi chling doc lap dugc chon dé thuc hién mot vai trd
va/hodc chirc nang cu thé. Sy két hop ciia cac ching ndy cé thé dugce két hop véi thire

an chin nudi, ching han nhu thic 4n gia cam va cudi cung dugce st dung de€ cai thién
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strc khoe va ning suat cua dong vat ndng nghiép (vi du: gia stic va/hodc gia cdm). Vi
du, c4c chung va/hodc cac ching két hop ¢d thé 1am gidm mam bénh dudng rudt & gia

cAm va muc ting trong lugng fugng cia gia cAm throng pham.

Theo phuong 4n khac, ché pham Bacillus theo sang ché ¢ the dugc két hop
v6i vacxin, nhu vacxin Salmonella Typhimurium sbng, dé 1am gidm sy nhiém tring

Salmonella va/hoac increaza FCR.

Theo mdt khia canh, sang ché dé cap dén thirc dn chin nudi, chat phu gia thtrc
Zn chan nudi hodc hén hop tron sin chtra it nhat mot chung Bacillus subtilis theo séng
ché, va con chira mot hodc nhiéu dich ¢b dic, vitamin, khodng chit, enzym, axit amin
va/hodc thanh phén thirc 4n khac. Theo mot phuong 4n thirc &n chin nudi, chit phy gia
thite n chin nudi hodc hdn hop tron san chia ching Bacillus subtilis DSM32324.
Theo phuong an khéc thirc dn chin nuoi, chit phu gia thirc n chin nudi hogc hén hgp
trén san chita ching Bacillus subtilis DSM32325. Thtrc dn chin nudi, chit phu gia
tire #n chan nudi hoic hdn hop tron sin co thé bao gdm both Bacillus subtilis

DSM32324 va Bacillus subtilis DSM32325.

Theo mdt khia canh cu thé, thirc 4n chin nudi chira thitc #n thd xanh. Noi
chung, thie an thd xanh chira ngudn protein thuc vat. Theo phuong 4n cu thé, ngudn
protein thyc vat 12 nguyén liéu tir mot hodc nhiéu loai thie vat thude ho Fabaceae.
Theo mét phuong 4n cu thé khac, ngudn protein thire vét 1a nguyén lidu tir mot hodc
nhiéu loai thuc vat thudc ho Chenopodiaceae. Céac vi du khéc vé ngudn protein thire
vat 1a hat cai dau va bép cai. Theo mot phuong 4n cu thé khac, dau turong 1a mét ngu?)n
protein thye vt wa thich. Vi du, thirc dn thd xanh bao gém 0-80% ngd; va’hodc 0-80%
Ita mién; va/hodc 0-70% laa mi; va/hoiic 0-70% lta mach; va/hodc 0-30% yén mach;

va/hodc 0-40% bdt dau nanh; va/hodc 0-10% bot cé; va/hode 0-20% nudc stra whey.

Theo mdt phuong an, thirc dn thd xanh va it nhat mot ching Bacillus subtilis
theo sang ché duoc trdn véi dich c6 ddc. Theo phuong én khae, thize an thd xanh va it
nhét mot ching Bacillus subtilis theo sang ché duge trén véi hdn hop tron sdn. Theo

phuong 4n khéc, thire dn thd xanh va it nhat mét ching Bacillus subtilis theo sing ché
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dugc tron v6i vitamin va/hodc chét khoang. Theo phuong 4n khéc, thirc dn thd xanh va
it nhat mot ching Bacillus subtilis theo sang ché dugc tron v6i mot hodc nhiéu enzym.
Theo phuong an khac, thirc an tho xanh va it nhat mot ching Bacillus subtilis theo
sang ché duoc trén véi cac thanh phe“m thire an khéc, chiang han nhu céc chét tao mau,
chét 4n dinh, phu gia cai thién ting truéng va hop chit thom/chit diéu vi, axit béo da
bét bio hoa (PUFA); chét tao oxy phan tng, peptit chéng vi khudn, polypeptit chéng

nam va axit amin.

Theo phuong 4n cu thé, thirc &n chdn nudi bao gdm hodc chua sira (vi du tir
lon ndi, bo, dé, ctru), vi du cho lgn con an. Theo phuong én cu thé khac, thuc an chin

nudi bao gom hodc chira thire 4n thay the sita, vi du dé cho lon con an.

Theo phuong an khéc, thtrc dn chan nudi ¢d thé bao gém mét hodc nhiéu
vitamin, nhu mot hodc nhidu vitamin hoa tan trong chit bdo va/hoic mot hoic nhiéu
vitamin hoa tan trong nuden. Theo phuong &n khéc, thire dn chin nubi ¢6 thé tiy § bao
gbm mot hodc nhiéu chét khoang, nhu mét hodc nhiéu chit khoang vi lugng va/hosic
mdt hodc nhiéu chit khodng macro. Thong thudng céc vitamin tan trong chat béo va
nuée, cling nhu cac khoang chét vi lugng tao thanh mot phin cta cai goi 12 hdn hop
tron sin danh cho thuc in, trong khi cac khoang chat macro thudng dugc thém vao
thire dn. Céc vi du khong gi6i han cda céc vitamin tan trong chét béo bao gdm vitamin
A, vitamin D3, vitamin E va vitamin K, vi du vitamin K3. Céc vi du khong gi6i han
cla céc vitamin tan trong nudc bao gém vitamin B12, biotin va cholin, vitamin B1,
vitamin B2, vitamin B6, niaxin, axit folic va panthotenat, vi du Ca-D-pantotenat. Cac
vi du khong gi6i han cia khodng chét vi lugng bac gém bo, coban, clorua, crom, déng,
florua, iot, sét, mangan, molypden, selen va k&m. Céc vi du khong gi6i han cia chét

khoang macro bao gom canxi, magie, kali va natri.

Thte an chin nudi. cht phu gia thirc &n chan nudi hogc hdn hop tron sin theo
séng ché c6 thé con chira it nhét mét enzym dugc chon tir nhém bao gbm phytaza (EC
3.1.3.8 hodc 3.1.3.26); xylanaza (EC 3.2.1.8); galactanaza (EC 3.2.1.89); alpha-
galactosidaza (EC 3.2.1.22); proteaza (EC 3.4); phospholipaza Al (EC 3.1.1.32);
phospholipaza A2 (EC 3.1.1.4); lysophospholipaza (EC 3.1.1.5); phospholipaza C
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(3.1.4.3); phospholipaza D (EC 3.1.4.4); amylaza such as. vi du. alpha-amylaza (EC
3.2.1.1); lysozyme (EC 3.2.1.17); va beta-glucanaza (EC 3.2.1.4 hodc EC 3.2.1.6).

hodc any mixture thereof.

Thttc an chin nudi, chit phu gia thirc in chin nuéi hodc hdn hgp tron san theo
sang ché co thé chira thém mét hodc nhiéu axit amin dugce thém vao. Vi du v& céc axit
amin dugc st dung trong thitc #n chin nudi fa lysin, alanin, beta-alanin, threonin,
methionin va tryptophan. Thirc dn chin nudi, chit phu gia thirc 4n chin nudi hodc hdn
hop tron san theo sang ché cé thé bao gém cac chit tao mau, chét 6n dinh, chit phu gia
c&i thién ting truéng va céc chat thom/chat didu vi, axit béo da bat bao hoa (PUFA);
chét tac oxy phéan tng, peptit ckéng vi khuén va polypeptit chéng ndm. Vi du vé chc
chét tao mau 13 cdc caroten nhu beta-caroten, astaxanthin va lutein. Vi du vé cac chét
thom/chat didu vi 13 creosol, anetol, deca-, undeca-va/hodc dodeca-lacton, ionon, sit,
gingerol, piperidin, propyliden phirthit, butyliden phirthit, capsaixin va tannin. Vi du
axit béo da bt bdo hoa 1a axit béo da bit bio hda C18, C20 va C22, nhu axit
arachidonic, axit docoschexaenoic, axit eicosapentaenoic va axit gama-liroleic. Vi du
vé& céc chét tao oxy phan “mg la cac chat héa hoc nhu perborat, persulphat hodc

percachonat; va cac enzym nhu oxyaza, oXyaza hodc syntetaza.

Theo mét phuong 4n thtc dn chin nudi, chat phy gia thic @n chin nudi hodc

hon hop tron san chira mdt hodc nhicu coccidiostat.

Thirc in chin nudi, chét phu gia thirc &n chin nudi hodc hdn hop tron sén con
chra chit mang. Chat mang ¢ th_é chira mot hodc nhidu hop chét sau day: nudc,
glyxerol, etylen glycol, 1,2-propylen glycol hodc 1.3-propylen glycol, natri clorua,
natri benzoat, kali sorbat, natri sulfat, kali sulfat, magie sulfat, natri thiosulfat, canxi
cacbonat, natri xitrat, dextrin, maltodexirin, glucoza, sucroza, sorbitol, lactoza, whey,

whey permeat, bdt mi, cd&m Itia mi, bt ngd, tinh bt va xenluloza.

2

Theo mét phuong én, mdt hodc nhidu ching vi khuan 13 6n dinh khi chiu 4p
lrc 4p dung/dat duge trong qua trinh ép dun cho vién. Theo mét phuong an cu thé, mot

hogc nhiéu ching vi kliuan 6n dinh & &p suat tr 1 bar dén 40 bar.
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Theo phuong 4n cu thé, mot hodc nhidu ching vi khuén 12 6n dinh & nhiét do
cao. Pic biét, cac ching vi khudn 6n dinh khi ching phai chiu nhiét d9 dat dugc trong
qua trinh ép din dé ép vién. Theo mot phuong &n dic biét hon nira, mot hoac nhiéu

ching vi khudn 8n dinh & nhiét d tir 70°C dén 120°C.

Theo mét phuong én, thirc dn chin nudi, chét phu gia thirc dn chdn nudi hodc
hdn hop tron s&n con chira mot hodc nhiéu vi sinh vat bd sung. Theo phuong 4n cu thé,
thtrc 3n chan nudi, chit phu gia thizc an chin nudi hodc hdn hop tron san con chira vi
khudn tr mdt hodc nhidu chi sau day: Lactobacillus, Lactococcus, Streptococcus,
Bacillus, Pediococcus, Enterococcus, Leuconostoc, Carnobacterium,
Propionibacterium, Bifidobacterium, Clostridium va Megasphaera hodc hdn hop bét_ A

Ky ctia chung.

Theo phuong én cu thé, thire #n chin nudi, chdt phu gia thirc 4n chin nudi
hodc hdn hop tron sdn con chira vi khudn tir mot hodc nhiéu chung sau day Bacillus
amyloliquefaciens, Bacillus subtilis, Bacillus pumilus, Bacillus polymyxa, Bacillus
licheniformis, Bacillus megatrium, Bacillus coagulans, Bacillus circulans, Bacillus
simplex, Bacillus mojavensis, Bacillus safensis, Bacillus simplex, Bacillus atrophaeus,
Bacillus methylotrophicus, Bacillus siamensis, Bacillus vallismortis, Bacillus

tequilensis. hoic hon hop bat ky cta ching.

Theo phuong én cu thé, thirc an chin nudi, chét phu gia thirc dn chan nudi
hoic hdn hop trén sin con chira mot hodc nhiéu loai ndm men. Mot hoic nhiéu loai
nim men c6 thé dwoc chon tir nhém bao gém Saccharomycetaceae, Saccharomyces
(nhu S. cerevisiae va/hodc S. boumd lgnii), Kluyveromyces (nhu K. marxianus va K.
lactis), Candida (nhu C. utilis, con dugc goi 12 Torula yeast), Pichia (nhu P. pastoris),

Torulaspora (nhu T. delbrueckii), ndm men Phaffia va Basidiomycota.

Ché d6 #n dong vat c6 thé, vi du dugce san xuat dudi dang thrc dn nghién
(khong phai vién) hodc thic an vién. Thong thudng, céc loai thirc &n nghin dugc trdn
ky

13n va du lugng vitamin va khoéng chat thiét yéu duge thém vao theo cac thong s

O~

thuat cho cac chit dang dugc quan tAm. Dich nudi cay vi khuén va cac enzym tuy y ¢
. 3 Yy
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thd dugc thém vao duéi dang ché phdm rén hodc 1ong. Vi du, dbi véi thire an nghién,
ché phdm nudi cdy rin hoic long c6 thé dugc thém vio trudce hoic trong budce tron
thanh phin. Dbi véi thirc an dang vién, ché phdm Bacillus (16ng hogc ran) ciing c6 thé
duge thém vao trude hodc trong bude thanh phin thire an. Thong thuong, ché phim
Bacillus 16ng theo sang ché bao gdm (céc) ching vi khuén ty ¥ v6i polyol, ching han
nhu glyxerol, etylen glycol hodc propylen glycol, va dugc thém vao sau budc €p vién,
nhu bing cach siy phun ché phim 1éng thanh céc vién. Céc vi khuén ciing c6 thé dugc

két hop trong chét phy gia thirc an chin nudi hodc hdn hop tron sén.

Ché pham theo sang ché ¢ thé dugce st dung dé ngén ngira hodc kiém soét su
hinh thanh tfp doan vi khu2n hodc nhiém vi khman, vi du bing E. coli- va/hoic.
Clostridium, nhu Clostridium difficile, Clostridium novyi, Clostridium perfringens,

hodc Clostridium septicum.

Theo khia canh khéc, sang ché d& cap dén phuong phép ngin ngira hoic kiém
soat sy hinh thanh tdp doan vi khudn hodc nhim vi khuén, vi du bing E. coli va/hoic
Clostridium, nhu Clostridium difficile, Clostridium novyi, Clostridium perfringens,
hodic Clostridium septicum, phuong phép nay bao gom bude ding mét lrgng hitu higu

ching theo sing ché hodc ché pham theo séng ché cho dong vat cén dicu tri.

Khia canh khic theo sang ché @ cép dén phuong phép cho ddng vt in bao
-¢bdm budc ding ché phdm Bacillus theo sang ché cho dong vat, cu thé 1a dong vat mot

da day.

Dong vat mot da day bao gf‘)m, nhung khong chi gidi han &, gia cam, chéng
han nhu ga thit, ga gidng, ga d8 trimg, ga tay, da didu, chim cit, vit va ngdng, dong vat
in ¢6, ching han nhu ngua va dong vat nhai lai, vi du lac @3, lac ¢ Nam My, gia stc
va clry, bé, lon, nhu lon con, lon cai sira, lgn dang 16n, Ign truong thanh, lon chén giod,
lon néi, Ign néi con, lon héi trudng thanh hoan toadn, lgn néi dang mang thai, céc loai
gim nhdm nhu tho, vit nudi nhu méo va cho, ca (bao gbm, nhung khong chi gidi han

& ¢4 hdi thit dd, ¢ hdi, ¢4 rd phi, ¢é da tron va cad chép; va céc loai gidp xéc (bao gom,
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nhung khong chi gi¢i han & tém to va tom bé). Lon va/hodc gia cam 1a cic dong vit

mdt da day duge uu tién.

Theo khia canh khac, sang ché dé cép dén viéc sit dung it nhit mot ching
Bacillus subtilis theo sang ché hoidc thtrc 3n chan nudi, chét phu gia thirc 4n chin nudi
hodc han hop tron sin chira it nhit mot ching Bacillus subtilis theo sang ché dé 1am

c4i thién hiéu sudt cta dong vat, cu thé 1 dong vat mot da day.

Béng chimg 13 trong céc vi du, viéc st dung ching Bacillus subtilis theo sang
ché gitip cai thién strc khdée dudng tiéu héa cua dong vat, vi dy, ngén nglra hodc kiém
so4t viém rudt va tao ra cic thong sd hidu suit dong vat duge cai thién cho déng vit
duge didu tri so v6i @i chimg. Cac thong sb hiéu suit ctia dong vat bao 26m nhung
khéng gidi han & mirc muc tang trong lugng (WG), ty 1€ chuyén héa thirc n (FCR),

r
A

gidm ty 1& chét va tang yeu t0 hiéu qua san xuat chdu Au (EPEF).

Séng ché con dé cép dén phuong phéap lam tdng kha ning tiéu hda cua thirc dn
chin nudi, nhu ty 1€ tiéu hoa protein, phuong phép nay bao gdm viéc cho an ching

theo sang ché hodc ché pham theo sang ché cho dfng vat.

Do d6, sang ché d€ cdp dén viéc st dung ching theo sang che, hodc ché pham
theo sang ché, dé lam cai thién mdét hodc nhicu thong s6 hiéu suat cia dong vat dugc

chon tir nhém bao gdm:
i) tang trong luong (WQ),
ii) ty 18 chuyén hoa thtre an thip (FCR),
iii) didm tdn thwong viém rudt hoai tir thép,
iv) tAn s viém rudt hoai tir thip,
v) ty 18 chét do viém rudt hoai tr thip,

vi) yéu to hiéu qua san xuat chdu Au tang (EPEF), va
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vii) ty 1& chét thap.

Theo phuong 4n dugce wu tién theo sang ché, thuét nglt "hiéu sut dong vat"
dugc x4c dinh bing muc mure ting trong lugng lugng co thé cia dong vat va/hoic theo
t§ 18 chuyén héa thirc an. Thuét ngt "cai thién hiéu suit dong vat" c6 nghia 13 muc
tang trong luong lugng co thé va/hodc giam ty 1 chuyén héa thirc &n va/hodc cdi thién
kha ning tiéu héa chit dinh dudng hoic ning lugng tiéu hda trong thirc an va/hoic
ning luong chuyén héa va/hodc ting hiéu qua thire &n do s dung thic dn chin nudi,
chét phu gia thirc an chan nudi hodc hdn hop trdn san theo sang ché trong thirc 4n chin
nudi so véi thirc an chin nudi ma khong bao gdm thic an chin nudi, phu gia thirc in
chin nudi hosc hdn hop tron .sdn néu trén. T4t hon 13, thuat nglt "cai thién hiu suét

~dong vat" c6 nghia 13 ¢ sy muc ting trong lueng lugng co thé va/hodc giam ty 1&

chuyén hoa thirc an.

~

Thuat ngir "ting trong luong™ 1a dé chi ddng vat mirc ting trong lugng lugng
co thé khi duge cho 4n thire 4n chira ché phém thirc dn so véi déng vat duge cho &n ma
khong c6 ché phdm thirc in theo sang ché. Cu thé, Ting trong luong (WG) clia dong
vat 13 su mtc ting trong luong luong clia dong vét trong mdt khodng thoi gian Xéé
dinh. Trong mot phuong an, sy céi thién muc ting frong lugng lugng co thé it nhit 1a
0,5%, chéng han nhu it nhét 1%, chéng han nhu it nhét 2%, chéng han nhu it nhét
2.5%, che:mg han nhu it nhét 3%, chéng han nhu it nhét 4% %, ch?mg han nhu it nhét
5%, ching han nhu it nhat 6%, ching han nhu it nhat 7%, chang han nhu it nhét 8%,
chéng han nhu it nhét 9%, chéng han nhu it nhét 10%.

Theo mét phuong an, cai thién ting trong luong din dén tang trong luong it
nhét 14 0,5%, nhu it nhét 0,8%, nhu it nhit 1,2%, nhu it nhit 1,5%, nhu it nhit 1,8%,
nhy it nhét 2,0%, nhu it nhat 2,5%, nhu it nhat 3,0%, nhu it nhit 4,0%, nhu it nhét
5,0%, nhu it nhét 6,0%, nhu it nhat 7,0%. Theo phuong 4n dugc wu tién, cai thién ting
trong luong din dén tang trong lugng dugc chon tr nhém bao gém tr 1,8% dén 2,0%,
tir 2,0% dén 2,2%, tir 2,2% dén 2,4%, tir 2,4% dén 2,6%, tir 2,6% dén 2,8%, tir 2,8%
dén 3.0%, tir 3,0% dén 3,2%, tir 3,2% dén 3,4%, tir 3,4% dén 3,6%, tlr 3,6% dén 3,8%,
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tir 3,8% dén 4,0%, tir 4% dén 5%, tir 5% dén 7%, tir 7% dén 10%, hogc hén hop bat ky

cua chung.

Thuat nglt “ty 18 chuyén héa thirc an thip” hodc “ty 1& chuyén hoa thire an
duoc céi thién” ¢6 nghia 1a viéc st dung ché phim phu gia thirc n trong thic &n dan
dén luong thire in duge yéu cau cho dong vat dé murc ting trong lugng lugng cia dong
vét gidm bang mot luong nhét dinh so v6i lwong thirc An can thiét dé mic ting trong
lrgng lugng cia dong vat bing cing mot luong khi thie #n khong bao gbém thanh

phin phu gia thirc &n néi trén.

Theo mot phuong én, sy cdi thién ty 1€ chuyén hoa thic an (FCR) dan dén
FCR 13 -2,5% hodc nho hon -2,5%, nhu nhé hon -2,6%, nhu nhé hon -2,7%, nhu nhé
hon -2,8%, nhu nhé hon -2,9%, nhu nhé hon -3,0%. Theo phuong 4n duge uu tién, su
cai thién FCR dan dén FCR 12 tir -5% dén -2%, nhu FCR 14 tir -4% dén -2%, nhu FCR
13 tir -3,5% dén -2,5%. Theo mdt khia canh cu thé, sy céi thién FCR dan dén FCR ndm
trong khodng dugc chon tir nhém bao gdm tir -3% dén -4,5%, tir -4,5% dén -4%, tir -
4% dén -3,8%, tir -3,8% dén -3,6%, tir -3,6% dén -3,4%, tir -3,4% dén -3,2%, tir -3,2
dén -3,0%, tir -3,0% dén -2,8% va tir -2,8 dén -2,5%, hoic t6 hop cla tat ca céc

khoéang nay.

Kha ning tiéu héa chit dinh dudng nhu duge sit dung & ddy ¢6 nghia 1a phan
chét dinh dudng bién mat khoi dai da day-rudt hodc mét doan duge chi dinh cia dai da
day-rudt, vi dy, ru¢t non. Kha ning tiéu héa chét dinh dudng c6 thé dugc do béng sur
khac biét gilra nhitng gi dugc dua vao d6i tuong va nhitng gi di ra trong phén cia d6i
tuong hodc gifte nhitng gi duge dua vao dbi tuong va nhitng gi con lai trong phan thirc
an duoc hép thu va tiéu hda (digesta) trén mot doan nhét dinh cta dai da day-rudt, vi
du hdi trang. Kha ning tiéu hda chét dinh dudng dirge sit dung & dy c6 thé dugc do
luong bing su khic biét gitta lugng chét dinh dudng va chét dinh dudng bai tiét bang
téng sb chét bai tiét trong mot khoang thoi gian; hodc vai viée sir dung chét danh déu
tro khong dugce dong vat hép thu va cho phép nha nghién ctru tinh todn lugng chét
dinh dudng bién mét trong toan bd dai da day-rudt hodc mot doan cia dai da day-rudt.

Mbt chét tro nhu vay c6 thé 14 titan dioxit, crom oxit hodc tro khong tan trong axit.
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Kha nidng tiéu hda cd thé dugc bidu thi béng ph?m tram chét dinh dudng trong thirc an,
hoic 1a don vi khéi luvong chit dinh dudng tiéu héa trén mdi don vi khéi lugng chét
dinh dudng trong thirc dn. Kha nang tiéu hoa chét dinh dudng nhu dugce st dung & day
bao gém kha ning tiéu hoéa tinh bdt, ty 1€ tiéu héa chét béo, ty 1€ tiéu héa protein, ty 1€

tiéu hda khodng chét va kha nang tiéu hda axit amin.

Theo phuong 4n khac, sang ché dé cép dén phuong phap 1am cai thién mot

hodc nhiéu thong s6 hiéu suét cta dong vat dugc chon tr nhdém bao gém:
i) tdng trong lugng (WG),
ii) ty 1& chuyén héa thire 4n thép_ (FCR),
ii1) diém tdn throng viém rudt hoai tir thip,
iv) tAn s viém rudt hoai tir thip,
v) ty 1& chét do viém rudt hoai tir thép,
vi) yéu té hiéu qua sin xuét chau Au ting (EPEF), va
vii) ty 1& chét thap,

phuong phép nay bao gdm viéc cho an ching theo séng ché hoidc ché pham

theo sang ché cho dong vat.

Ché phdm theo séng ché con co th duoc st dung cho ché phdm thirc 4n linh
hoat (flexible feed formulation: FFF) trong d6 dong vat duoc nudi bing thirc an cé
nang lwong chuyén héa gidm va ché phdm theo sang ché, nho d6 hiéu suat dong vit
chdp nhan duoc hoic ty 1é chuyén héa thirc an duge chép nhan trong mic du ning
luong chuyén héa giam trong thirc dn. Ning luong chuyén héa giam cé thé & mirc tir
97% dén 99% thirc an tiéu chuln cho ddng vat dang dugc quan tAm, ching han nhu tir

97% dén 98% hodc tir 98% dén 99%.
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Thong tin luu git vi sinh vat

Chung Bacillus licheniformis DSM17236 dugc luu gifr tai Ngan hang gibng vi
sinh vat va t& bao Puc (DSMZ: Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124 Braunschweig) ngay 07/04/2005 béi
Chr. Hansen A/S, Denmark. Qua trinh lvu gitr dugc thuc hién theo Hiép udc Budapest

vé ding ky luu gift vi sinh vt quoc t€ dung cho muc dich déng ky sang ché.

Chuing Bacillus subtilis DSM19489 dugc luu gilr tai Ngan hang gidng vi sinh
vat va t& bao DGc (DSMZ: Deutsche Sammlung von Mikroorganismen und
Zelikulturen GmbH, Inhoffenstrasse 7B, D-38124 Braunschweig) ngay 27/06/2007 boi
Chr. Hansen A/S, Denmark. Qua trinh luu gi® dugc thuc hién theo Hiép udc Budapest

vé& dang ky luu giit vi sinh vat quéc té dung cho muc dich ding ky séng ché.

Chiing Bacillus mojavensis DSM25839 dugc hru giit tai Ngan hang gidng vi
sinh vat va t& bao Duc (DSMZ: Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124 Braunschweig) ngay 03/04/2012 boi -
Chr. Hansen A/S, Denmark. Qud trinh luu gitt duge thuce hién theo Hiép ude Budapest

vé dang ky luu giir vi sinh vét quéc t€ dung cho muc dich dang ky sang ché.

Ching Bacillus amyloliquefaciens DSM25840 duoc luu gilt tai Ngan hang
gibng vi sinh vat va té bao Puc (DSMZ: Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124 Braunschweig) ngay
03/04/2012 bdi Chr. Hansen A/S, Denmark. Qua trinh hru gitt dugce thuc hién theo
Hiép uéc Budapest vé& dang ky hru gitt vi sinh vat qubc té ding cho muc dich ding ky

séng ché.

Chiing Bacillus subtilis DSM25841 dugc Iuu gift tai Ngan hang gibng vi sinh
vat va té& bao Puc (DSMZ: Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124 Braunschweig) ngay 03/04/2012 bdi
Chr. Hansen A/S, Denmark. Qué trinh Iuvu gitt dugc thuc hién theo Hi€p ude Budapest

vé dang ky Iuu gitt vi sinh vat quoc té dung cho muc dich dang ky séng ché.
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Chiing Bacillus amyloliquefaciens DSM27032 dugc Iuu gilr tai Ngan hang
gidng vi sinh vét va té bao Ptrc (DSMZ: Deutsche Sammlung von Mikroorganismen
und Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124 Braunschweig) ngay
21/03/2013 béi Chr. Hansen A/S, Denmark. Qua trinh luu git dugc thuc hién theo
Hiép uéce Budapest vé dang ky luu giit vi sinh vat qubc té ding cho muc dich dang ky

sang ché.

Chung Bacillus subtilis DSM32324 duoc luu gir tai Ngin hang gibng vi sinh
vit va té bao Puc (DSMZ: Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124 Braunschweig) ngay 08/06/2016 béi
Chr. Hansen A/S, Denmark. Qu4 trinh luu git dugce thuc hién theo Hi€p udc Budapest

vé ding ky luu giit vi sinh vat qudc t€ ding cho myc dich dang ky sang che.

Ching Bacillus subtilis DSM32325 dugc lun gift tai Ngin hang gibng vi sinh
vat va té bao Puc (DSMZ: Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH, Inhoffenstrasse 7B, D-38124 Braunschweig) ngay 08/06/2016 bai
Chr. Hansen A/S, Denmark. Qué trinh hru gitt dugc thire hién theo Hiép ude Budapest

vé dang ky hru gitr vi sinh vét quoc t€ dung cho muc dich ding ky sing ché.

P61 v6i tat cd cdc vi sinh vat hru gitt duoce x4c dinh & trén, &p dung céac chi dan

- bd sung sau:

Lién quan dén cdc co quan Patent twong Umng ctia cac sO li€u thong ké tuong
tmg, ngudi ndp don yéu cau mdt mau clia cac vi sinh vat dugc luu gilt 6 trén chi duge

cung cip bdi mot chuyén gia duge dé nghi béi ngudi yéu cau cho den khi dif liéu ma

I'e
« K o2 e

theo d6 patent dugc cap hodc di¥ liéu ma theo 6 don sang che bi tir chdi hoge rut bd

hodc gan nhu bi rat bo.
Vi du thire hién sdng ché

Vidul
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Thit nehiém vé trc ché bénh va dd nhay khéng sinh

Nguyén liéu:
Canh trudng truyén Veal (Veal Infusion Broth: VIB) (Difco, 234420)

Aga Canh trudng truyén Veal (VIB) (VIB + 1,5% Ager lién quan dén vi khudn
(Agar no. 1), Oxoid LP0011)

Canh truong Muller Hinton 2, Cation-da dugc diéu chinh (Fluka)

Dia aga T3 (trén mdi lit: 3g trypton, 2g tryptoza, 1,5g dich chiét ndm men,

0,05M natri dihydro phosphat va 0,005g MnC12 [pH 6,8], va 15g aga)

Canh truong Laura-Bertani (LB) (g/L: Bacto trypton 10 (Difco 0123), Dich
chiét ndm men 5 (Oxoid L21), NaCl 10 (Merck nr. 106404))

Aga dich truyén ndo-tim (Brain Heart Infusion: BHI) (Oxoid CM375)
Mubi mét (dich chiét mat, porxin; Sigma B8631)

Dia thir nghiém sinh hoc (Nunc 240845)

Dfia petri (Procudan 140096, dia petri cé gin)

Dung dich mudi sinh 1y chira pepton (0,9% natri clorua, 1% pepton) FKP
Canh truong ISO-SENSITEST (Oxoid CM0473)

Dia vi chuin (MTP) NUNC, Denmark

Khay Omni/dia 16 don N 242811 Thermo Scientific/NUNC Denmark

Dia vi chudn 96 15 sdu (Deep well: DW) khéng c¢6 Rnaza/ DNaza (Thermo

Fisher Science)



48635 33/79

Ampixilin (Sigma, A9518-5G)
Vancomyxin (Sigma, V1764-250MG)
Gentamixin (Sigma, G1264-50MG)
Kanamyxin (Sigma, K1377-1G)
Streptomyxin (Sigma, S6501-5G)
Erythromyxin (Sigma E-5389)
Clindamyxin {Sigma, C2569-10MG)
Tetraxyclin (Sigma T-7660)
Cloramphenicol (Sigma, C0378-5G)

Escherichia coli 0101 H-, K99 F5 (Vién Huyét thanh Quédc gia, Copenhagen,

Denmark)

Escherichia coli 0147:K89 F4 H19 (Vién Huyét thanh Qudc gia, Copenhagen,

Denmark)

Escherichia coli 0149:k91,k88a,c,h10 NCTC10650, (National Collection of

Type Cultures, England)
E. coli ATCC11775 (dmerican type culture collection)
E. coli Cp6salp3 (Copenhagen Veterinary University)

Clostridium perfringens Type A, DSM756, Leibniz-Institut DSMZ - Deutsche
Sammlung von Mikroorganismen und Zellkulturen

Clostridium perfringens type C, NCTC3180, (National Collection of IType
Cultures: (England)
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Clostridium perfringens CCUG2036 (Culture Collection, University of
Gothenburg, Sweden)

Clostridium perfringens CCUG2037 (Culture Collection, University of
Gothenburg, Sweden)

Clostridium perfringens CCUG44727 (Culture Collection, University of
Gothenburg, Sweden)

T4t ca cac ching mam bénh dugce dé cip & trén dugc duy tri ¢ LB véi 20%:

glyxerol trong BHI & -80°C.

Nubi civ Bacillus:

Chung Baciilus duge phan 14p tir phén, d4t, ngudn thirc in va duge thu thp tir
céc bo suu tip ngin hang chung duge duy tri trong VIB véi 20% glyxerol trong cac
dia chinh MTP & -80°C.

Céc thé phan 1ap hiéu khi hinh thanh bao tir vi khuin dugc x4c dinh bang trinh
tu ribosome 168 va gyrB (Wang et al., 2007), thir nghiém vé d6 nhay vdi khang sinh
theo “Hudng din danh gid vé tinh nhay cam ctia vi khuén d6i v&i tac nhén e ché cua
ngudi va tAm quan trong ctia thi y” EFSA Journal 2012;10(6):2740 nhu duge mo ta
dudi day, kha nang khang mét va d6 nhay cdm véi pH thap, hoat dong clia enzym,
ting trudng trong mdi trudng khac nhau, kha nang chiu nhiét va hinh thanh bao t& nhu
duge md ta trong Cong bd don qude té W02013/153159.

D6 nhay v4i khang sinh dugc x4c dinh bang MIC

Chung Bacillus duge phén tich vé& d6 nhay véi khéng sinh béng cach do ndng
36 te ché t6i thidu (minimum inhibitory concentration: MIC) mét sb chat khang sinh.
Phuong phap dugc st dung ndy 1a phuong phép vi pha lodng canh truong nhu dugce
néu 1am chuin trong CLSI (Clinical and Laboratory Standards Institute M07-A8 and
M45-A2).



48635 35/79

Huyén phu cta ching nudi cdy qua dém di dugc thir nghiém dugc cdy vao
canh truong 1SO-SENSITEST (Oxoid CM0473) trong cac dia vi chudn véi ndng do
xép xi 10° CFU/ml (colony-forming unit) (don vi hinh thanh khuan lac/ml) trong dich
khang sinh pha loing lién tyc hai 1an duge thir nghiém (tdng thé tich 100pl/19) va duge
1 trong khong khi trong 20-24 gitr & 37°C. Két qua dugc ghi nhan sau 20 giv u 1a ndng
d6 khang sinh thip nhét @& e ché sy ting truéng rd rét. Thi nghiém nay duge thuc

hién hai 1an nhu 14 hai miu l3p sinh hoc doc 14p.

Chi c4c ching Bacillus ma dé bj tc ché theo Hudng din EFSA mdéi duge dua

vao thir nghiém dé e ché vi khuan E. coli va Clostridium perfringens giy bénh.

Thit nghiém chung Bacillus ¢ ché E. coli giy bér

Chung Bacillus dugc thém véi thé tich 50ul tir dia chudn master MTP vao
700u1 VIB trong dfa DW va dugc u & 37°C va 175 vong/phit qua dém. Céc ching E.
coli duge nudi trudng trong LB & 30°C qua dém. 2ml dich nudi cdy qua dém E. coli
diroe tron v6i 200ml aga VIB long 6 50°C, va duogce rét vae mdi dia thir nghiém sinh
hoc. Cac dia duge sdy kho trén mot bang ghé v6 tring. Dich nudi chy Bacillus qua
dém, mbi 2ul, duoc chdm vao bé miat VIB aga dugc tron voi E. coli trong cac dia sinh

hoc va duge i & 37°C trong 1 ngdy.

Ban kinh cda cac vung uc ché d duge gan loc xung quanh Bacillus duge do
va ghi lai 12 “3 = ca0” — 16n hon 2mm, “2= trung binh” — ndm trong khoéng 0,5 - 2mm

va “1=1low” —nhd hon 0,5mm va 0= khdng trc ché.

Clostridium perfringens ¢ ché by aga spot test

VIB aga duoc rét vao dia thir nghiém sinh hoc (200ml mdi dia) va duoc lam
kho k¥ trong bing ghé vé tring. Dich nubi ciy Bacillus qua dém, 2pl mdi loai, dugc
chdm vao bé mit dia VIB aga va dugc u & 37°C qua dém. Chung Clostridium
perfringens dugc nuéi truéng hiém khi trén BHI & 37°C qua dém. Dich nudi cdy qua

dém Clostridium perfiingens dugc thém vao thé tich 2ml dén 200ml BHI aga long,
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duoc tron va duoc dit ndm nhe nhang vao dia thir nghiém sinh hoc ciing vé6i cac cham

Bacillus. Cac dia dugc G hiém khi & 37°C trong 1 day.

Bén kinh cia cac ving trc ché dd duge gan loc xung quanh Bacillus dugc do
va ghi lai 12 “3 = cao” — 16n hon 2mm, “2= trung binh” — ndm trong khoang 0,5 - 2mm

va “1=1low” — nho6 hon 0,5mm va 0= khong trc ché.
Cac dit liéu dugc 1ap lai trong cac ngdy riéng biét.

KET QUA
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Bang 1
Két qua vé& mtrc rc ché E. coli clia chiing Bacillus dugc chon
Uc ché Ut ché E.coli
36 DSM néu ¢6 san E.coli |E.coli  |E.coli E. coli | E. coli
0101 0147:K89 | O149:k91, | ATCC | Cp6salp3
F5 F4 k88a 11775
Bacillus 0 0 0 0 0
licheniformis
Bacillus 17236 |0 0 0 10 0
licheniformis
Bacillus subtilis | 19489 |0 0 0 0 0
Bacillus subtilis 0 0 1 1 1
Bacillus subtilis | 32324 |3 3 3 3 3
Bacillus subtilis 0 0 0 0 0
Bacillus subtilis 0 0 0 0 0
Bacillus subtilis | 32325 |2 2 3 2 2
Bacillus subtilis | 25841 |2 2 2 2 2
Bacillus 25840 |1 1 2 1 1
amyloliquefaciens
Bacillus 27032 |2 3 3 2 2
amyloliquefaciens




48635 38/79

Béang 2

Két qua vé mirc e ché Clostridium ciia ching Bacillus dugc chon

Uc ché Uc ché
S5 DSM néu ¢4 san DSM75 | NCTC318 | CCUG203 | CCUG203 | CCUG4472
6 0 6 7 7
Bacillus 1 2 1 ‘ 0 1
licheniformis
Bacillus 17236 | 1 1 0 0 10
licheniformis
Racillus subtilis 19489 |0 0 0 1 0
Bacillus subtilis 0 2 0 0 1
Bacillus subtilis 32324 |3 3 3 3 3
Facillus subtilis 1 0 1 2 1
Bacillus subtilis 1 0 0 1 0
Bacillus subtilis 32325 |3 3 3 2 3
Racillus subtilis 25841 |2 3 2 2 3
Bacillus 25840 |2 3 3 2 3
amyloliquefaciens
Bacillus 27032 |3 3 3 2 3
amyloliquefaciens

Céc két qua trong cac Bang 1 va 2 vé mirc do e ché E. coli va Clostridium
cho thdy rang ching Bacillus licheniformiss va nhiéu ching Bacillus subtiliss duge thir
nghiém khong thé hién sy tGc ché E. coli ndo va e ché Clestridium kém. Tuy nhién,
hai ching B. subtilis DSM32324 va DSM32325 thé hién két qua 4n tuong lién quan

dén viée e ché ca E. coli va Clostridium.

Vidu?2
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X4c dinh luong dudng khir trong thire dn dugc U vai ché phim Bacillus

Muc dich cta thir nghiém nay 13 kiém tra kha ning cua céc ching Bacillus
khic nhau lam suy giam NSP trong thtrc dn gia cdm thwong phdm va ting lugng

dudng cd sidn.
Béng 3

Ché phdm chira hop chét thirc dn dugc sit dung trong thir nghiém

Thanh phan % khau phan thtc in
Ngb xay 30,0
Bot my 27,0
B3 d4u nanh 22.5
Hat cai dau 6,0
Hat hudéng duong 5,0
Yén mach 4.0
Botca 2,0
Limeston 1,24
Monocanxifosfat 0,78
Dau thuc vat 10,54
Natri bicacbonat 0,28
Vitamin, khoang chat, hdn hop tién axit amin | 0,25
Natri clorua (0,17%); 0,17

Ché phim thirc 4n trén co s& bot my-ngd-ddu nanh (Bang 3) duge dua vao ndi
hép & 121°C trong 15 phut dé thanh tring. Tiép theo, miu thirc &n dugc pha loZng 20
14n bing dung dich dém phosphat dé dam bao d6 pH & khoang 6-6,5 trong toan b thir
nghiém. Céac san phim Bacillus thu duoc bang céach tiém véi 2% dich nudi cdy qua
dém cac ching Bacillus, dugc nudi truéng trong canh trudng truyén Veal (VIB)

(Difco, 234420). Mau duge 14y @ phan tich dudng khit (DNS) (T = 0). Sau khi 4 &
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37°C trong 24 gid, mot mau duge 14y dé xac dinh CFU. Mot mau khac dugc ly tAm va
chét ndi trén bé mat duoc sir dung dé xac dinh DNS.

Pudng khir dugc phan tich bang thir nghiém axit 3,5-dinitrosalixylic (DNS)

nhu sau:

Dung dich dém Na-axetat (100mM, pH=6) dugc trén véi chit ndi trén bé mit
12 méu Bacillus d3 duoc loc v6 trung va i & 40°C trong 10 phat. Chét phan tmg DNS
dwoc thém vio éng thir nghiém, tron va U trong bé nude s6i trong 5 phiit. Sau khi 1am

raét, dd hap thu duge do & budce sdéng 540nm trong may quang pho.
3 N 1 f=)

Dudng cong chuan dugc thiét idp bang dung dich goc glucoza Gé theé hién ket
qué & cac don vi duong khir hodc enzym (lugng enzym can thict dé giai phong Iumol

duong luong glucoza khir trong 1ml trén mdi don vi théi gian).

Két qua duge thuc hién trong Bang 4.
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Bang 4

Mau kJ/kg thire n

S6 DSM néu ¢6 sin
Mau dbi chimg 214
Bacillus aryabhattai 237
Bacillus licheniformis 17236 340
Bacillus licheniformis 15326 : 541
Bacillus subtilis 19489 403
Bacillus subtilis 25841 458
Bacillus subtilis - 32325 642
Bacillus subtilis 32324 723
Bacillus amyloliquefaciens | 16734 515
Bacillus amyloliquefaciens | 27032 515
Bacillus amyloliquefaciens | 14623 517
Bacillus amyloliquefaciens | 15509 853
Bacillus amyloliguefaciens | 25840 1142
Bacillus mojavensis 25836 | 939

i

Bang 4 thé hién ket qua ctia mdt s6 chiing Bacillus khac nhau va cho thly rang
tat ca cac ching Bacillus duoc thir nghiém tao ra nhiéu chat dinh dudng hon cho dong
vat biang cach cung cap nhiéu dudng khir hon so vdi mau doi chimg nhung cling ¢é sy

khéc biét dang ké gifra céc chiing riéng lé.

Dua trén két qua Gc ché E. coli va Clostridium perfringens két hop véi két qua
kha ning tao ra lugng dudng khir ting 1én cua hai ching cé hi€u sudt tot nhat, cac

chung B. subtilis DSM32324 va DSM32325, da dugc chon dé nghién ctru in vivo.
Vidu in vivo

Vidu3i
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Hiéu qua cua chung Bacillus subtilis DSM32324 trong thtt nghiém
Clostridium Perfringens in vivo

Bang 5
Ché d6 an

Tén Thanh phin % (khdilwong) bt dau dang phat trién hoan thién

Ngd, ngii cic 58,509 64,054 69,218
B4 d4au nanh, hu héng, dung mdi 35,550 29,771 24,511
Chét béo, rau 2,100 2,585 2,748
Dicanxi phosphat 1,734 1,780 1,693
Canxi cacbonat 1,150 0,910 0,873
Mudi (NaCl) 0,386 0,390 0,393

Methionin MHA, L — Lysin, Chét khoang vi chit, hdn hop tron sin vitamin va

L-Threonin dugc bao gdm trong d6 theo khuyén cdo clia Nha tao gidng.

Ché 36 an dua trén ngd/dau nanh khéng ding thudc (Bang 5) dugc sir dung.
Bacillus subtilis DSM32324 1.2 10° CFU/g dugc thém vao thirc &n clia mdt trong s6
cac nhém. Thite &n va nude duge cung cép tiy ¥ trong tit ca cac thir nghiém. Tét ca
thirc dn dugc qudy kin. Thuc an khéi dAu dugc cho n tir ngay 0 dén 21. Vao ngay 21,
thire an khoi ddu khong ding hét duoc can va loai bo. Thire an dé phat trién dugce cip
cho dén ngay 35 va thirc an dé phat trién khong dung hét duwge can va bd di. Tuong tu
nhu vdy, thic an hoan thién dugc cho an cho dén ngay 42 trong d6 thuc dn hoan thién

khdng dung het duge cén va loai bo.
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Béang 6
Xir by Chimg ciy Clostridium perfringens CP-6 Ldng nuéi/lan xir Iy s con/lan xtt Iy
Khong duoc xir Iy  Khoéng bi nhiém 8 320
Khong dung thuéc Ngay 19, 20 va 21 8 320
DSM32324 Ngay 19,20 va 21 8 320

Thir nghiém bét dau véi 40 con ga thit Ross 308 duc trén mbi 16ng nudi. Viée

didu tri dugc nhan rong thanh tdm khéi, ngiu nhién trong cic khdi gdm 6 16ng nudi.

Vao céc ngay 19, 20 va 21, tht ca cac 1ong nudi, ngoai trir nhém diéu tri 1

kh(")ng duoe diéu tri khong rdmiém bénh, dugc thir nghiém véi canh trudng nudi ciy C.

perfringens CP-6 (Knap I, et al., 2010). Ching nay 1& mét dong phén ldp cta C.
perfringens da bibt 14 gdy ra NE c6 ngudn gbc tir mot hoat dong ga thit thwong mai va

duroe st dung trong nghién ctru hién tai nhu 14 sinh vat thtr nghiém. Chung cly tuoi

duge st dung mdi ngay. Mdi 16ng nudi nhan duge cing mdt lwong ching chy tuong

g v6i khodng 1x10° dén 1x10° CFU C. perfringens CP-6. Ching cdy duge dung

bang cach trdn vao thic dn trong d€ cla Ong cép licu.

Vao ngay 21, ba con tir mdi iéng nudi da duogc chon, lam chét, cAn nhom va
kiém tra mirc d6 hién dién cia cac ton thuong viém rudt hoai tir. Viéc chim diém dua
trén diém 0 dén 3, v6i 0 12 binh thuong va 3 12 nghiém trong nhit. Céch tinh diém nhu
sau: 0 d6i v6i rudt binh thudng, 1 dbi véi chét nhéy bao phu it va mét truong lirc, 2 abi

“v&i viém rudt hoai t& ndng va 3 dbi véi viem ruodt hoai tir cuc @ véi sy hién dién cia

mau trong long rudt.

r

T4t ca cac con déu duge can vao ngay 31, 35 va 42 dé thiy tic dong ciia viém
rudt hoai tr dén cac thong sb vé hidu suét: Gia tri trung binh cho trong luong séng,
muc ting trong lugng trung binh (AWG), mrc tiéu thy thic an, ty 1€ chuyén héa thire
an (FCR), diém tn thuong viém hoai tir va ty 1¢ chét (tdng va NE) duoc tinh cho tat

ca cac 1ong nudi.
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Phén tich dir lidu thdng ké dugc thuc hién theo SAS Stat Version 9.2 st dung
phan tich ANOVA vi thiét ké ngAu nhién hoan chinh dé thiét 14p su khac biét gitra
cac nhém didu tri. Léng nudi duoc coi 1a don vi tht nghiém théng ké v6i ché d6 an 12
hiéu tng cb dinh. Két qua dugc béo céo 12 trung binh binh phuong tbi thidu va duoc
gia dinh khéc nhau & P <0,05.
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Béang 7
Ngay 21
Piéu tri FCR  AWG (kg)
Khong dung thudc, khong bi nhiém 1,447¢  0,562a
Khong dung thude, bi nhiém 1,652a 0,501b
DSM32324, bi nhiém 1,575b . 0,567a
Ngay 35
Diéu tri FCR  AWG (kg)
Khong dung thube, khéng bi nhiém  1,569b  1,735ab
Khéng dung thude, bi nhiém 1,634a 1,679b
DSM32324, bi nhiém 1,593b 1,756a
Ngay 42
Piéu tri FCR  AWG (kg)

Khéng ding thude, khong bi nhidm 1,627b
Khéng dung thube, bi nhiém 1,731a
~ DSM32324, bi nhiém 1,645b

2.272a

2,155b

wn

2,303a

45/79

Céc chir cai gan theo cac két qua dai dién cho cac nhém dicu tri khéc biét co y

nghfa théng ké v6i mau ddi ching khong dung thude (P 0,05) hodc véi nhau.

Béng 8
NE NE %
Diéu tri Diém tbn thuong Ty 1€ chét
Khong dung thubc, khong bi nhiém 0,05b 0,0b
Khong ding thude, bi nhidm 0,58 43a
DSM32324, bi nhiém 0,18b 0,7b

Céc chir céi gan theo céc két qua dai dién cho céc nhém diéu tri khac biét cd y

nghia thong ké v6i mau d6i chirng khong dung thude (P 0,05) hodc véi nhau.
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Két luan:

Déi v6i cac thong sd hidu sudt, ty 16 chuyén héa thirc &n (FCR) va muc ting
trong lugng trung binh (AWG) dugc do & ngay 21, ngay 35 va ngay 42, da thdy su cai
thién dang ké cho tat ca cac diém dir liéu khi xem xét Bacillus subtilis DSM3234 lam
phu gia thirc 4n khi so sanh véi nhém déi chimg bi nhiém ma khong dugc diéu tri.
Pang ngac nhién la, nhém duoc didu tri béng Bacillus khong cho théy bét ky su khac
biét dang ké nao d6i véi nhom ddi chimg khong nhiém bénh, khong dung thude, mic

du nhém sau khong nhan dugce thir thach va dugc coi 12 khée manh (Bang 7).

Lién quan dén viém rudt cdn 1am sang gy ra trong thir nghiém in vivo, ket qua
cho thay rang Bacillus subtilis DSM3234 lam gidm ton thuong viém rudt hoai tir & ga

vA 1am giam t7 18 chét cia bénh viém rudt hoai tir mot cach ddng ké (Bang 8).
Vidu4

Anh huéng ctia ching BACILLUS SUBTILIS DSM32325 trong thir nghiém in
vivo thach thitc CLOSTRIDIUM PERFRINGENS

Nghién ctu ndy dugc thuce hién dé dénh gid anh hudng cua ching Bacillus
subtilis DSM32325 d6i v6i tn suat viém rudt hoai t& va diém t6n thuong viém hoai tir

& ga.
(Ga thit Ross 308 dugce phén phéi thanh ba rthém véi 48 con mdi nhém:

Nhoém doi chimg bi nhiém, khong dugc diéu tri; nhém bi nhiém, duoc diéu tri
bang khéng sinh 20mg amoxixilin/kg trong lugng co the; va nhém bi nhiém, dugc dicu

tri bang thirc an chta Bacillus subtilis DSM32325 1.2 106 CFU/.

Tat ca cac con duoc cho an tuy v cho tat ca céc giai doan va dugce tiém vic-xin
khi dén co s& nghién ciu (D1) chong viém phé quan truyén nhiém va chong lai bénh
Newcastle. Cho dén ngay D9, céc con duge cho an thirc dn khéi dong “Kip 1-3” duge

mua tai mot nha méay thic an thuong mai (Cibus, Kaaistraat 49; 8800 Roeselare,
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Belgium). Thanh phan dinh lrgng cta thirc dn khéi dong 12 gidng nhau cho tat ca cac
con ngoai trr viéc bao gdm céc san phdm twong g trong mdi nhém. Tir D9 dén D26,
cac con nhan dugce thirc an d& phaét trién véi ham lugng protein cao va bot ca bao gém
40%. Thirc an dé phat trién “Teler2” dugc mua tir mot nha méy thirc 4n thuong mai
(Cibus, Kaaistraat 49; 8800 Roeselare, Belgium). Thanh phn ctia thirc an dé phat trién
cho cac nhom diéu tri khac nhau 13 hoan toan giéng nhau, ngoai trir viéc bao gém cac
san phdm tuong tmg trong mdi nhém. Thirc &n nhén dugc ma nhém va hdn hop xtt 1y

duge tron so bd sau d6 dugce trén véi lugng thire &n nham vao ting 16 thire an.

Vao ngay 19, 20, 21 va 22, khoang 10° CFU chung Clostridium perfringens 56
(Timbermont et al. 2009) dugc dung qua dudng miéng ba 14n mdi ngay cho tat ca cac
con nhu dugc md ta trong tai liéu Timbermont et al. 2009. Cac tdn thuong viém rudt
hoai tir duge x4c dinh vao ngay 25 va 26 (didm 0-6) (Johnson & Reid 1970). Tan sé
cia NE va diém NE duge phén tich bang cach sir dung bing mo hinh hdi quy logistic

va hdi quy tuyén tinh. Y nghia théng ké duoc ddnh gid & mac P <0,05.

r
A

Két qua

Ty 1€ cac con duong tinh véi tdn thuong viém hoai tir vi md (diém tén thuong
> 2) vao mdi ngay 14y miu dugc trinh bay trong bang dudi day. M3bi ngay, mot md
hinh hdi quy tuyén tinh 1 phi hop dé phén tich sy khac biét gitra cac nhém diéu tri va
[UC. M4t m6 hinh bd sung 13 phit hop véi dit lidu ctia Ngay 25 va Ngay 26 cong lai.
Trong md hinh ndy, Ngay 25 va 26 va Nhom duge thém vao dudi dang hidu Gng b

dinh.
Béng 9

Ngay25 Ngay26  Ngiy25va26

Nhém %NE  %NE %NE P <0,05
Déi chirng nhi®m bénh khong duge didu tri 50 23 36,5 Tham khio
Amoxixilin . 44 14 29

Bacillus subtilis DSM32325 25 7 16 *x
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** 36 dugce danh dau dai dién cho cac nhdém diéu tri khac biét c6 y nghia thong

ké v6i [UC dbi chumg khong duoc diéu tri (P <0,05).
Piém NE trung binh theo nhém va ngay dugc tinh theo cich tuong tu.
Bang 10

Ngay 25 Ngay 26 Ngay 25 va 26
Piém trung Diém trung  Diém trung

Group : P <0,05
binh binh binh
Déi ching nhiém bénh khong '
. 1,75 1,15 1,450 Tham khao
duoc dicu tri ,
Amoxixilin 1,56 1,07 1,315
Bacillus subtilis DSM32325 1,25 1,00 1,125 o

** g6 dugce danh dau dai dién cho cdc nhoém diéu tri khéc biét c6 y nghia thong

k& v6i TUC ddi chirng khong duge didu tri (P < 0,05).

Két qua cho thdy ring Bacillus subtilis DSM32325 lam gidm bénh viém rudt
hoai or thuong xuyén & ga khi so sanh voi d6i chimg nhidém bénh khong dugc diéu tri
theo cach c¢6 ¥ nghia vé mit théng ké khi dit lidu ctia Ngay 25 va 26 duge két hop lai.
Déng ngac nhién, tAn sO viém rudt hoai tir tham chi con thép hon & nhém duoc didu tri

Racillus so véi nhom duoc didu tri Amoxicilin (Bang 9).

Hon nita, Bacillus subtilis DSM32325 lam giam bénh viém rudt hoai tor
severity (diém trung binh) khi so sénh v6i d0i chimg nhiém bénh khong dugc didu tri
theo cach c6 ¥ nghia vé mat thdng ké khi dit liéu ctia Ngdy 25 va 26 duoc két hop lai.
Péang ngac nhién 13, diém trung binh thdm chi cdn thap hon trong nhém duge diéu tri

bang Bacillus than in nhém duge didu tri bing Amoxilin (Bang 10).

Vidus

Pt
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Thir nghiém v€ hiéu suat cho an
Dong vat:

Ga thit Ross 308 mdt ngay tubi dugc phan bd ngiu nhién cho 72 16ng nudi
trén san, mdi 1dng chita 25 con gi sao cho mdi l4n diéu tri dugc 1dp lai 12 14n. Céc
nhém thir nghiém 14 ddi chimg am tinh (NC), Bacillus subtilis DSM19361, Bacillus
subtilis DSM32324 va Bacillus subtilis DSM32325.

Ché d6 an:

Ba pha thirc in hdn hop dang nghién (tir 1 dén 14 ngay, 15 dén 28 ngay va 29
dén 42 ngay) khong cb bat ky hop chét khang sinh, chét Gc ché, chét tang cudng hiéu
sut, ché phdm sinh hoc, enzym hodc chit axit hoa khac dugc cung cép tur do tuy y.

Ché d6 an dya trén ngd, lda mi, lda mach, l4a mach den va bot dau nanh.
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Bang 11

Ham lugng thanh phﬁn ctia ché d6 3n co ban

50/79

THANH PHAN, % B4t ddu 0-14 d |Dang phat trién 15-28 d |Hoan thién 29-42
Ngb 19,647 19,574 20,207
B& ddu nanh 44%CP 30,147 24,190 20,210
Bot my 15,000 15,000 15,000
D4u nanh chit béo day di 12,000 15,000 15,000
Lda mach 10,000 10,000 10,000
Lta mach den 5,000 7,5000 110,000
Déu d4u nanh 4,141 4,833 -
Chat béo dong vat (md lgn) -- -- 5,905
Canxi cacbonat 1,139 1,067 1,045
Monocanxi phosphat 1,546 0,462 1,286
Muobi 6,327 0,302 0,303
Natri bicacbonat 0,100 0,100 0,100
DIL-Methionin 0,295 0,326 0,289
L-Lysin HCI 0,186 0,168 0,176
L-Threonin | 0,071 0,077 0,078
Hon hop trén san vitamin va khoéng chét | 0,400 0,400 0,400

Chung thir nghiém:

Céc chung thtr nghiém Bacillus subtilis DSM19489, Bacillus subtilis

DSM32324, va Bacillus subtilis DSM32325 dugc cho #n trong sudt khoang thoi gian

thir nghiém 42 ngay & muc lidu 1,210° CFU/g thic an.

Quan sat:

Mtc ting hang ngdy trung binh (4dverage daily gain: ADG), thé trong (body

weight: BW), su hip thu thrc in 14 su hép thu thirc 4n hang ngay trung binh (average

daily hdp thu thirc dn: ADFI) va hidu qua thirc 4n; ty 18 chuyén hoa thic in (feed
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conversion ratio: FCR) & 1, 14, 28, 35 va 42 ngay tudi duge do. Strc khde toan trang,
viéc didu tri bang thudc va ty 1& chét duge danh gia hang ngdy. Yéu t6 hiéu qua san
xuit chau Au (EPEF) dugc tinh: [(kha ning sdng, % x mirc ting BW, kg)/(Thoi gian
nghién ctru tinh theo ngay x FCR)] x 100.

Phéan tich thdng ké va giai thich:

Phan tich phuong sai 1a k§ thuat théng ké co ban duge 4p dung. Dit liéu dirge
phén tich dudi dang thiét ké hoan toan ngdu nhién bdi GLM ctia SPSS v. 19.0, sau 46
14 thir nghiém binh quan Tukey. P <0,05 dugc coi 1a sir khéc biét c6 y nghia théng ke,

trong khi 0,05 <P <0,10 dugc coi 1a xu huéng gén dang ké.
Két qua:

Strc khde cia dong vt duoc coi Ia binh thudng trong subt nghidn ciru, va
khdng cé tic dung phu nao dugce ghi nhan. Cé 23 truong hop tr vong/loai thai (1,27%)
trong khoang tir 0 dén 14 ngay, 19 trudng hop tir vong/loai thai (1,07%) trong khoang
thot glan tor 14 dén 28 ngay va 16 trudng hop tir vong/loai thdi (0,91%) trong khoang
tir 28 dén 42 ngay va chung khong lién quan dén viéc diéu tri. Tong Ty 1& chét/loai
thai 12 58/1800 con (3,22%) sau 42 ngay dugc coi 1a binh thirong.

Béng 12
Giai doan v4 béo toan bo, 0-42 d
Diéu tri ADG, ADFIL,
gogty | gngiy FCR EPEF
1. mau d6i chimg 4m 68,6° 116,2 1,69° 386"
2. DSM1948S (B. subtilis) 70,4% 116,1 1,65° 420°
3. DSM32324 (B. subtilis) 71,9° 116,6 1,62° 424°
5. DSM32325 (B. subtilis) 70,9° 115,9 1,64° 416°
SEM (n=12){0,53 0,79 0,006 53
P (Xac sudt)[0,0002  [0,7429  |<0,0001 |<0,0001
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Hiéu sudt cia cac con vat 13 phi hop véi didu kién thtr nghiém (ga thit duc
dwoc cho #n ché d an nghién va nubi trong 16ng trén san). O 28 ngay tudi, ga thit
nhan DMS32324 1a nang hen 3,77% so véi con d6i chimg (P <0,05). O 35 va 42 ngay.
tudi, ga thit duge bd sung céc ching Bacilli DSM32324 hodc DSM32325 1a nang hon
dang ké so v6i cac con d6i chimg, cho thdy nhém ga thit DSM19361 ¢6 trong luong
trung binh. Trong giai doan bt dAu (tir 0 dén 14 ngay tudi), khong c6 sy khac biét
dang ké giita cdc phuong phép didu tri duoc quan sat thiy trong sy ting truéng, lugng
thirc an hodc chuyén hoa thirc dn. Trong thdi ky sinh truéng (tir 15 dén 28 ngay tudi),
¢a nhan dugc DSM32324 tang truéng dang ké so v6i ga thit d6i ching. Viée chuyén
héa thézc an cla tit ca cac ga thit dugc bd sung men vi sinh da dugc cai thién déng ké
khi so sanh véi cac con dbi chimg. Khong ¢ sy khéc biét dang ké gitta cc phuong
phap diéu tri duge quan sat thdy trong giai doan tang truéng, lugng hap thu thtrc &n

hodc chuyén héa thirc an trong tudn thir nghiém cudi cing (tir 35 dén 42 ngly tudi).

Di véi giai doan v béo toan thé (0-42 ngay tudi), ga thit dirge bb sung bing
ching Bacilli DSM32324 hodc DSM32325 tang trudéng mdt cach déng ké hon céc con
&6i chtmg. Ty 1é chuyén héa thirc an (FCR) va EPEF cua tht ca cac con ga thit duge bd
sung bing probiotic dugc cdi thién mot cach dang ké khi khi so sanh véi cac gia tri ndy

cta cac con ddi chung.

Thir nghiém vé hiéu suat cho &n

Muc dich cta thir nghiém nay 1a dénh gi& viéc bod sung Bacillus subtilis
DSM32324 va san pham thuong mai Bacillus subtilis DSM19361 trong ché dé an cua
ga thit. Muc dich 1a dé dénh gia anh hudng cla cdc san pham dén céc théng s6 san

xuat trong ché do dn dya trén lda mi bao gom ca coccidiostat va enzym cho an.

C6 1300 con ga con (duc) ROSS 308 trong mdi 1an didu tri - duoc chia thanh
110 16ng méi 16ng chira 130 ga con. Ga dugce cho an tu do tuy ¥ bang thirc in ba pha &

dang vién trong tat ca cac giai doan va nudc udng duoc cung cap tu do tay ¥ bing



48635

53/79

nhitng nim cung cip nuéc. Thanh phan ctia ché 40 in duge thé hién trong bang duéi

day. Thirc an duge cung cap bdi Mezinarodni testovéni dribeZe, s.p., nha may thirc dn

chan nuoi Lysa nad Labem.

Chét phu gia thire an probiotic dugc phan b nhu sau:

T1: Nhém dbi chimg khong duge bd sung;

T2: Bacillus subtilis DSM19489 1,2 x 10° CFU/g thtic in;

T3: Bacillus subtilis DSM32324 1,2 x 10° CFU/g thtc 3n.

Béng i3

Thanh phan ché 46 an

Thinh phan Ché d6 an bat dau | Ché d6 an dang phat trién | Ché d6 an hoan thién
Ngay 1 -13 Ngay 14— 28 Ngay 29 — 42

Bot my 40,000 51,880 56,450

Ngb 19,460 10,000 10,000

B3 ddunanhthém | 32,800 29,500 24,600

Déu d4u nanh 4,000 5,000 5,800

L-Lysin HCI 0,170 0,220 0,200

DL-Methionin 0,060 0,100 0,120

L-Threonin 0,060 0,080 0,060

Limeston 1,500 1,500 1,400

Mubi 0,250 0,250 0,240

Monocanxi phosphat | 1,000 0,770 0,500

Soda bicachonat 0,200 0,200 0,130

AMYV BRI Plus 0,500 - -

AMYV BR2 Plus - 0,500 -

AMV BR3 Plus - - 0,500
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Trong luong séng duece do vao ngay 1 (tht ca cac con trong mdi 16ng duoc can
cing nhau), 13 va 28 (it ca cac con dugc can riéng, khéng can nhin #n) va 42 (tit ca

cac con dugc can riéng sau 12 gid nhin dn).

Tiéu thu thirc n trén lkg trong lugng séng duge ghi nhéan trén mbi 16ng vio

cac ngay 13, 28 va 42 va ty 18 chuyén hoa thire dn dugc tinh toan.

Phén tich thong ké:

Két qua cn ning sdng vao ngay 13, 28 va 42 va ty I& chét dugc danh gia theo
théng ké béng cach sir dung md hinh ANOVA mdt yéu td, tac dung chinh ctia Thi
nghiém diéu tri Dunnett (44t ca céc ché 66 n udng co b sung so v6i ddi chimg khong

bd sung (T1)).
Két qua:

Heé s bién thién (Coefficient of variation: CV) d6i véi Chuyén héa thire an va
Ty 18 chuyén héa thtc 4n trung binh 13 2,7%. CV d6i véi Thé trong (Body Weight:
BW) cudi cing v muc ting Thé trong 13 3,7%, va trung binh diéu tri trong pham vi
bién thién trong 16ng ca BW cudi ciing (nhu mét thuée do cho tinh ddng nhét cia

dan) dao dong tir 10,3 dén 15,3%.

Ty 186 chét trong dan 13 thép (téng thé 3,4% & cc con khong duge bd sung) va

thdp déng ngac nhién trong 13 ngzy dau.
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Béang 14

Ty 1é chét trong giai doan
Diéu tri Ngay 1-13 Ngay 14-28 Ngay 29-42 Ngay 1-42

Sécon |G Sbcon | g Sécon| g Sécon | g %
Khong
duoc bd 2 514 |18 14421 | 24 45212 | 44 60147 | 3,38
sung
DSM19489 | 4 1459 | 10 7074 |14 25049 | 28 33582 2,15
DSM32324 | 3 1048 | 14 1129517 11473 | 24 23816 | 1,85

Két luan:

DSM19489 ¢6 xu hudng 1am giam ty 1& chét (p=0,096) va Bacillus subtilis
DSM32324 1am giam rd rét va dang ké y 16 chét dac biét ¢ giai doan két thic cfing

phuc vu cho y nghia théng ké vé ty 18 chét trong thir nghiém téng thé.
Vidu7

Anh hudng cia cic ching Bacillus khac nhau 1én hiéu sudt tang truéng, kha

ning tiéu hoa va tinh trang stc khde rudt & ga thit

Céc con duge nhét v6i 15 con mot 16ng ¢6 kich thude 1,2 m x 0,8 m tr D1
cho dén khi két thic thir nghiém (D42). Sin nha trong méi 16ng duoc phi bang dim gb
v&i d6 day khoang Scm. Mdt khay cho an thuong mai véi mdt binh chira thire dn dugce

treo & mit trong cua 16ng va bon nim cung cap nude duge gin & mit bén cua long.

Céc con duge cho dn mot ché d6 an gan t81 wru voi laa mach den dugc chira
trong d6 nhu mot ngudn protein phi tinh bdt va khéng cd enzym thirc &n. Cho dén
ngay D22, cac con dugce cho dn mét thire &n khéi dau. Tir ngay D22 dén D42, cé4c con
duge cho an thic an phét trién. Thanh phan dinh lugng cia thirc 4n 1a giéng nhau cho
tht ca céc ddng 'Vét ngoai trir viéc bao gdm céc ching tuong Gng trong mdi nhém. Chi

tiét vé thanh phan thirc in dugc trinh bay trong Bang 15. Cac chung can thtr nghiém
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(DSM32324, DSM25840 va DSM32325) dugc trdn véi ty 1€ 1,2 x 10° CFU/g thirc an

vao thirc an.
Béang 15

Ham luong thanh phan ciia ché @6 4n co ban

THANH PHANS, % Bit dau 0-21 d | Hoan thién 22-42 d
Ngbd 41,6 31,6 a
Ba ddu nanh 47,3%CP 26,0 240

Hat cai dau 32,5CP 4,0 5,0

Bot ¢4 70,0CP 2,0 -

ROt my 15,0 20,0

Lua mach den 5,0 10,0

Dau diu nanh 1,0 1,0

Chat béo dong vt (m& lon) 1,5 5,0

Canxi cacbonat 1,359 1,10

Monocanxi phosphat 1,2 0,85

Muéi 0,18 0,21

Natri bicacbonat 0,27 0,23
DL-Methionin 0,195 0,195

L-Lysin HCI 0,15 0,21

L-Threonin 0,045 0,065

L-valin 0,015 0,035

Hon hop tron san vitamin va khoang chit| 0,500 0,500

Khi thiét 1ap (D1), 960 con vt duge dit trong 64 chiéc 1dng (tirc 13 15 con trén
mbi 16ng). Nhu d4 dé cap & trén, thic in bét ddu dugc cung cp cho tit ca cic con tir

D1 dén D22. Tt D22 dén D42, thirc &n phét trién dugc cung cép cho tat ca cac con.

Vao ngay D12, D22 va D42, cic mAu mo dugce lay tir t4 trang, rudt chay va hoi

trang cua 1 con trén moi 10ng.
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Vao ngay D1, D12, D22, D33 va D42, céc con va thirc dn dugce cln dé phan
tich 4nh huéng cla probiotic dén hiéu sut ting truéng (ting trong lugng, lugng thic

an va chuyén hda thtc dn) trong céc giai doan khéc nhau.

Vo ngay D22 va D42, 6 con trén mbi 1dng dugc giét. Phan hoi tring va manh
trang dwoc gop lai trén mdi 1dng. Cac miu bd sung ctia phan hdi trang va manh trang

dugc dong lanh va duge bao quén & -80° C.

Vao ngay D19-D22 va D40-42, 3 giot phan trén mdi 16ng da dugc thu thap

hang ngay. Cac phan duoc gop lai trén mbi 10ng.

Strc khée duge ghi nhan hang ngay. Tu D1 cho dén khi két thic nghién ctu tai
D42, cac quan sat stc khoe tong quét di dugc thuc hién va ghi lai béi cdc nhén vién
kho ¢4 kinh nghiém hang ngdy. Néu cic con ¢ ddu hiéu bi bénh, cic quan sat sirc
khoe toan trang duge thuc hién it nhét hai 1dn mdi ngay. Ty 18 chét duoc ghi nhan hang

ngay.

Trong lugng co thé (BW) dugc do trén mbi 16ng vao ngay D1. Trong lugng
BW déng vat duoc do riéng vao ngay D12, D22, D33 va D42. Tang trong lugng hang
ngdy (DWG) duoc tinh trén mdi 16ng trong cac giai doan D1 dén D12, D1 d&én D22 va
D1 dén D42. Tang trong hang ngay (DWG) duge tinh trén mdi con trong cac giai doan
D12 dén D22, D22 dén D33, D33 dén D42 va D22 dén D42.

Su khéc biét v& BW gifta thoi diém bét dau va két thiic mdi giai doan nghién
ctru 1a muc ting trong lugng (WG) cho giai doan d6. Mizc téng trong luong hang ngay
(DWG) dugc tinh bing WG chia cho sb ngay trong kho#ng thoi gian twong ing. DWG

cta cac con da chét dugc bao gdm khi tinh DWG trung binh ctia m6i nhém, coi ngay

chét ctia mdi con 13 két thiic thoi gian nghién ciru cho con do.

Tiéu thy thirc &n hang ngay (FC) va ty 18 chuyén héa thire in (FCR) dugc tinh
& cép 1dng cho cac giai doan D1 dén D12, D12 dén D22, D1 dén D22, D22 dén D33,
D33 dén D42, D22 dén D42 va D1 dén DA42.
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Thtre an duge cung cip cho cac con (Thire in IN) duge can vao ngay D1, D12,
D22 va D33. Khi vio ngay bit ky, mot 16ng da hét thirc an va can phai cung cip thém,
thirc an bd sung dugc thém vao cling dugc can va ghi lai duéi dang “Thirc #n IN”.
Thirc an con lai trong mbi 16ng (“Thirc in OUT”) duge can vao ngay D12, D22, D33
va D42. Su khéc biét vé trong lugng thirc an khi bit dau va két thic mdi giai doan
nghién ctu dugce tinh todn @8 xac dinh murc tiéu thu thic an (FC) trén mdi 16ng. Su
khéc biét vé trong lurong thire an gitta thoi didm bat dau va két thiic clia mdi giai doan
nghién ctru (“Thirc &n IN” — “Thae an OUT”) 1a FC cua 16ng trong Gmg trong khoang
thoi gian d6. FC trung binh hang ngdy trén mdi con dugc tinh bang FC chia cho sb
ngay trong khoang thoi gian tuong tmg nhén véi s6 wgng con sé& an trong khoang thoi

gian d6 trong 10ng tuong Ung.

Céc chit kho, protein tho, chit béo thd, ham luong Ca, P, ning lugng va titan
~ dioxit dugc xac dinh trén phén hoi trang va manh trang duoc thu thip vao ngay D22 va
D42 va trén thie #n. Titan oxit dd duoc thém vao thie an (0,3%) nhir mdt chit danh
diu tro. Kha ning tiéu héa trong hdi trang biéu kién dugc tinh toan theo mé ta cia

Waititu va cong su, 2014.

 Céac mau duogc phan tich tai Department of Animal Sciences, Subdivision
Animal Nutrition of Wageningen University dudi su gidm s4t cia Leon de Jrid. Cac

phuong phép sau dugc st dung:
Chét kho: Sdy 3 gitr & 103°C dia trén ISO 6496 (1999)
Tro: 3 gi&y lam nong & 550°C dua trén ISO 5984 (2002)
Protein: Phuong phap Kjeldahl dua trén ISO 5983 (2005)

Chét béo: Chiét xuit bing ete diu hda sau khi xr 1y bang axit dua trén ISO
6492 (1999)

Canxi: Phd hip thu dya trén ISO 6869 (2000)



48635 59/79

Photpho: Xéc dinh phd dua trén ISO 6869 (2000)
Nang lwong: phuong phap nhiét lugng bom dya trén ISO 9831 (1998)

Titan: x4c dinh phép do phd dua trén su pha hiy Kjeldahl, sau d6 t6 mau bing
peroxit va do 4 hép thu & 408nm.

Chét kho, protein thod, chét béo tho, ham Iwvgng Ca, nang lugng va titan dioxit
duoc xac dinh trén phén thu gom duge duge thu thip vao ngay D19-D22 va D40-D42
va thire an. Titan oxit d& dugc thém vao thire dn (0.3%) nhu mot chit dénh diu tro.

Tong lru lugng dudng 1o rang dugc tinh todn nhu mo td cia Waititu va cong sy, 2014.

Dit liéu dwoc phin tich bing chuong trinh RStudio (Version 0.99.467,
RStudio, Inc.). T4t ca dit liéu ngoai trir trong lurong co thé va tang trong luong hang
ngdy & cip do cac con duge phan tich bing md hinh hdi quy tuyén tinh véi nhém didu
tri 12 hiéu tmg c¢b dinh (quy trinh Im cia géi 161). Trong lugng co thé va ting trong
hing ngdy & cip @5 cac con dugc phan tich bing mo hinh hdi quy hdn hop tuyén tinh
v6i nhém didu tri 12 hiéu tng cb dinh va [dng 12 hiéu tng ngiu nhién dé diéu chinh-cho
cum céc con trong 16ng (quy trinh Ime ctia géi nime) (D9 1éch giao thirc n°1 ). Y nghia

thong ké dugce danh gia & mire P < (0,05,

r
A

Két qua:
Tém con da chét trong nghién ctru (0,8%).

Bang dudi day cho thiy trong hrong co thé trung binh trén mdi ngly nghién
clra va didu tri. Su khic biét duge phéan tich véi cac md hinh héi quy hdn hop tuyén
tinh v6i xit Iy nhu hiu tng cb dinh phén loai va 16ng 13 hi¢u tng nglu nhién dé gizi

thich cho viéc phan cum céc con trong 10ng.
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Bang 16
Thé trong trung binh

D12 D22 D33 D42

Trung | Giatri | Trung | Giatri | Trung | Gid Trung | Gig
Ténnhom | binh P binh P binh tri P | binh tri P
NC 266 Ref. 687 Ref. 1569 Ref. |2390 Ref.

| DSM32324 | 272 0,220 | 730 0,010 | 1613 0,208 12459 0,176

DSM25840 | 28¢ <0,001 | 759 <0,001 | 1672 0,003 | 2525 0,009
DSM32325 | 283 0,001 | 744 0,001 | 1632 0,070 |2476 | 0,087

Béang 17 cho thdy kha ning tiéu hoa trong hdi trang biéu kién (apparent ileal

digestibility: AID) trung binh trén mdi chit dinh dudng va lan diéu tri. Sy khéc biét

dugce phén tich véi cac m6 hinh hdi quy tuyén tinh véi xi 1y 12 hidu tmg cb dinh phan

loai (quy trinh 1Im ctia goi 161)



61/79

48635

/79’0 p'so | eco'0 0'1s | 180’0 €'te |ov9'0  1'S9 | 6£9'0 9'vL | 89S0 G'LE | 298'0 HLS | STETEWSA
€v0'0 7'29 | zv8'0 0'pS | 0610 t'ES | 8SY'0  0'P9 | 0S0'0 €£'9L | 6£0°0 8’0y | G£0’0 G'6S | 0OV8SCISA
0970 S‘99 | 6£8°0 9°cs | 006’0 €9¢ | SIS0 &'6S | 050°0 €'9L | £69°0 L'8E | €€2'0 8'8S | ¥TETEWSA
oep ' oeu ' oeyy ' oeu ' oeu ' oeu ' oeu '
wey 0°s9 weyL 8°¢cq weyL 9 o.m weyL 9'19 wey T'vL weyL ¢'8¢€ wey,. 9°/S ON
d 1 yuiq d 3 yuiq d yuiq d yuiq d yuiq d i yuiq d 1 yuiq
ern bunial | emm buni) | e buniy | emo Buniay | e buniy | emm buniy | e Bunu] toyu uaf
Bupn| bueN oydsoyd eD 099 18UD ule104d oL o> 1eUD

(ary) ugit ngiq Buen 19y Buosy eoy N Bueu ey yuig bunay,

L1 bueg




48635 62/79

Két luan;

Muc dich cta thir nghiém nay 1a d& dénh gia tac dung ctia cic chung ching

Bacillus khac nhau 1n hiéu suit ting truéng va kha ning tiéu héa & ga thit.

Chiing duoc thtr nghiém cho thiy tac dung dang ké 1én hiéu sudt va kha ning

tiéu héa trong hdi trang biéu kién:

Céc con duge bd sung DSM32324 cho thiy mirc mirc ting trong lugng hang
ngdy cao hon (Bang 16), ty 1& hép thu thirc in hang ngay va ty ié chuyén héa thirc an
hang ngdy trong giai doan bit ddu (dir liéu khong dugce bidu thi) va ty 1é tidu hoa

protein cao hon ¢ D42 (Bang 17) khi so sanh véi céc lodi cic con khong dugc b sung.

Céc con dugc bd sung DSM25840 cho thiy nitc mire ting trong luong hang
ngdy cao hon (Bang 16) va su hép thu thirc in hang ngay trong giai doan bat ddu (dir
liéu khong dugc bidu thi), thé trong cao hon & D42 (Bang 16) va ty 1€ tiéu héa tro,
protein va nidng lugng cao hon & D42 (Bang 17) khi so sénh vé6i céac loai cac con

khong dugce bo sung.

Céc con dugc bd sung DSM32325 cho thdy murc mirc ting trong lugng hang
ngdy cao hon (Bang 16) va su hip thu thitc an hang ngay trong giai doan bt dau (dir
lieu khong duge bidu thi), va ty 18 tiéu héa canxi va phospho thip hon & D42 (Béang

17) khi so sanh véi céc lodi cdc con khong dugce bd sung.

Két luan, ca ba ching cho thiy két qua t6t dang ngac nhién va céi thién déng
ké.

Vidug

Tac dung so sanh cta 4 probiotic khac nhau duge dung trong thirc dn d6i voi
mau ddi chimg ctia bénh viém rudt hoai tir giy ra béi CLOSTRIDIUM PERFRUVGENS
& ga thit
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Muc dich cua thir nghiém nay 1a dé ddnh gia tdc dung cia DSM32324,
DSM25840 va DSM32325 ciing nhu thanh phin ctia tit ca ching theo ty 1€ 8:3:5,
EPBS, 1én hiéu suét cua ga thit Cobb 500 dugc thir nghiém véi NE va so sanh tac dung

clia tirng ching véi tac dung ctia ch€ pham.

Ngay nd cua Cobb 500 ga con duoc liy tir trai gidng Cobb Vantress,
Cleveland, GA. 2250 ga con d3 duoc phan bd cho nghién ciru. T4t ca cac con di dugc
tiém vAc-xin phong ngira bing vic-xin coccidia véi nhin khuyén céo lidu lugng vao

ngay ng.

Thyc hanh quan ly 16ng tiéu chuin san dd dugc st dung trong sudt thir
nghiém. Long dugc kiém tra hang ngay vé ty 18 chét. Trong luong céc con (kg) trén

mdi 1dng durge ghi lai khi bit dau nghién ctru va DOT 21,35 va 42.

Ché G0 an cla ga thit dugce cho dn dudi dang vun (thtc dn khoi déng) hodc
duéi dang vién (thtc an phét trién va thire &n hoan thién). Thanh phéin dinh lugng cta
thirc 4n 1a gidng nhau cho tat ca cac dong vat ngoai trir viéc bao gdm cac chung

Bacillus hodc thanh phé“m @6i v6i cac nhom diéu tri. Ché phém thirc dn la nhu sau:
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Béang 18

Tén Thanh phdn % (khdi lrong) bét dau dang phat trién hoan thién
Ngé, grain 58,509 64,054 69,218

B3 d4u nanh, , hu héng, dung méi 35,550 29,771 24,511

Chét béo, rau 2,100 2,585 2,748

Dicanxi phosphat ’ 1,734 1,780 1,693

Canxi cacbonat 1,150 0,910 0,873

Mubdi, (NaCl) 0,386 0,350 0,393

Methionin MHA, L — Lysin, Chét khoédng vi chét, hdn hop tron sin vitamin va

L-Threonin dugc bao gom trong d6 theo khuyén céo cua Nha tao giéng.

Tat ca viéc nudi 1a & trong 1ong. Thie dn khéi dau duge cap va cho dn tir ngay

DOT 0 dén 21. Vo ngay DOT 21, thirc an bt dau khong tidu thu duge can va loai bo.

Thirc an phét trién duoc phat cip va cho an cho d&n ngay DOT 35. Vao ngay DOT 35,

thirc 4n phat trién khong tiéu thu dugce cén va loai bo. Thirc dn hoan thién dugce cdp va

cho n cho dén ngay DOT 42. Vao ngay DOT 42, thic in hoin thién khong tiéu thu

duge céan va loai bo.

Thir nghiém bao goém 45 chiée 16ng bat dau véi 50 con ga thit duc trén mdi

16ng. Cac phuong phéap diéu tri duoc l3p lai trong chin khéi, ngau nhién trong cac khdi

nim long moi céi.
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Béang 19
Pidutri |Mbta Dich thirc an Clostridium 1.6ng nudi/lan
(cfu/g thiic dn) | perfringens X 1y

Ti Mau dbi chimg khéng c6 0 DOT 19,20, va21 |9

probiotic
T2 Bacillus subtilis DSM32324 | 8X 10° DOT 19,20, va2l |9
T3 Bacillus subtilis DSM32325 | 5X 10° DOT 19,20, va21 |9
T4 Bacillus amyloliquefaciens 3X10° DOT 19,20,va21 |9

DSM25840
T5 EBP5 1,6 X 10° DOT 19,20, va2l |9

Vao cic ngay 19, 20 va 21, tit ca cac 1ong nudi duge thir nghiém véi canh
trrdmg nudi cay C. perfringens. Dong phén 14p cia C. perfringens duoc biét 12 gy ra
NE dugce sir dung lam vi sinh vat thir nghiém. Ching chy tuoi duge sir dung mdi ngay.
Mic 46 chuén do 1a khoang 10*° CFU/Idng. Mdi 1dng nudi nhén dugc cling mot lugng
ching cdy. Ching cdy dugc ding bang cach tron vao thitc &n trong dé cia Ong cép

liéu.

Vao ngay 21, nam con tu mbi léng nudi da duoc chon, lam chét, cAn nhém va
kiém tra murc dd hién dién cia cac tdn thuong viém rudt hoai tir. Viéc chdm diém dua
trén diém 0 dén 3, v6i 0 12 binh thudng va 3 12 nghiém trong nhét. Cach tinh diém nhu
sau: 0 ddi véi rudt binh thuc‘mg, 1 d6i voi chét nhﬁy bao phu it va mét truong luc, 2 dbi
véi viém rudt hoai tf ndng va 3 d8i v&i viem rudt hoai tir cire d6 vé&i su hién dién cia

mau trong 10ng rudt.

Khong c6 diéu tri bing thubc ddng thoi duge sir dung trong nghién ctru. Ldng
duoc sir dung 1am don vi thdng ké. Cac gié tri can bing ctia cin ning sdng, ting trong
lugng, tiéu thu thuc &n, ty 1€ chuyén héa thirc dn (FCR), diém tén thuong NE va ty 1€
chét (tdng va NE) dugc tinh toan. Dit liéu tho duge phan tich théng ké (ANOVA) bing
cach st dung Thiét k& khbi hoan chinh ngiu nhién (Random Complete Block Design).
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Thir nghiém Tukey’s HSD (p<0,05) dugc st dung dé phén tach céc gia tri trung binh

khi gi4 tri ANOVA F 12 c6 ¥ nghia (p<0,05).

Céc ky tu viét & trén khac nhau trong cic dong biéu thi mic ¥ nghia & mirc P

<0,05.
Két qua:
Bang 20
Ngay 21 Hipthu FCR  AWG
bidu tri Thitc &n (kg)
1. Khong dung thubce 4470a 1,903a 0,430b
2. Bacillus subtilis DSM32324 43,4%a 1,694c 0,476a
3. Bacillus subtilis DSM32325 4492a  1,649¢ 0,509a
4. Bacillus amyloliquefaciens DSM25840 42,32a  1,786b 0,436b
5.EBP5 43,14a 1,646c 0,488a
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Bang 21
Ngay 35 Hép thu FCR AWG
Diéu tri Thirc an (kg)
1. Khong dung thubc 143,17a 1,909a  1,606b
2. Bacillus subtilis DSM3234 141,29a 1,802b  1,667a
3. Bacillus subtilis DSM3235 145,73a 1,816b  1,695a
4. Bacillus amyloliquefaciens DSM25840 140,132 1,801b 1,641ab
5. EBP5 142,33a 1,774b 1,689
Béang 22
Ngay 42 Hép thu FCR. AWG.  Phin trim
Diéu tri Thire 4n (kg) Ty 18 chét
1. Khong ding thudc 199,772 1,957a 2237b  42a
2. Bacillus subtilis DSM32234 197,67a 1,873bc  2,291ab 3,la
3. Bacillus subtilis DSM32235 203,61a 1,896b  2,322a 2,7a
4. Bacillus amyloliquefaciens DSM25840 196,86a 1,898b 2,244b  33a
5. EBP5 199,87a 1,841c  2342a 2,7a
Béang 23
Tén thuong NE %
Diéu tri NE Ty 18 chét
1. Khéng ding thude 1,0a 4.2a
2. Bacillus subtilis DSM32234 0,5¢ 0,4b
3. Bacillus subtilis DSM32235 0,5¢ 0,9b
4. Bacillus amyloliquefaciens DSM25840 0,7b 1,6b
5. EBPS 0,5¢ 0,4b
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Ban luidn va két luan

Déi vai cac thong sb hiéu sudt, ty 1é chuyén héa thirc an (FCR) va tang trong
trung binh (AWG) do dugc & ngay 21, ngay 35 va ngay 42, da thdy su cai thién déng
ké cho tht ca cac diém dit liéu khi xem xét cu thé cic chat phu gia thirc &n c6 chira
probiotic va EBPS cu thé 12 khi so sanh v6i nhém ddi ching bi nhiém ma khong dugc
dicu tri.

Diéng ngac nhién, cdc nhém dugce diéu tri EBPS cho thay su céi thién ddng ké
ddi véi mot sO théng sO vé hiéu suit khi so sanh voi cac nhém dieu i ching don
Bacillus, mdt 1an nita cho thay su khac biét dang ké vé céc théng s0 hi€u suat doi véi

nhém d6i chirng nhiém bénh khong dung thudc.

Lién quan dén viém rudt cdn 14m sing gdy ra trong thr nghiém in vivo, két qua
cho thiy ca hai ching Bacillus subtilis DSM32234, Bacillus subtilis DSM32235 va
Bacillus amyloliquefaciens DSM23840 cfing nhu hon hgp EBPS lam giam diém ton
thuong bénh viém rudt hoai tr & ga va lam giam ty 1€ chét cia bénh viém rudt hoai tir

mdt cach dang ké.
Vidu9
Ché phim BACILLUS chtra ba chiing BACILLUS & ga tdy duc

Thir nghiém bao gdm 300 con ga tiy duc khée manh mot ngdy tudi (Kartzfehn
Premium) dugc phan bd ngdu nhién téi 60 1dng véi 5 con trén mdi 16ng (10 ian Iip lai

cho m6i nhém diéu tri).

Ché d6 an bao gdm ché d6 an kidu ga tiy thuong mai khong xéc dinh c6 thanh
phan thanh phan nhu dugc néu trong Béng 24 cho ga ty tir 01 dén 63 ngay tudi va
trong Bang 25 cho ga ty tir 64 dén 147 ngay tudi. Thanh phan dinh luong cia thirc in
13 gibng nhau cho tit ca cac dong vat ngoai trir viéc dua thanh phan Bacillus cho nhém

diéu tri.
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Ché phim Bacillus EBPS chura 1,6 x 10° CFU/g DSM32324, 0,6 x 10° CFU/g
DSM25840 va 1,0 x 10° CFU/g DSM32325, trc 1 theo ty 1& 8: 3: 5, duge trdn vio

thirc an.

Béng 24. Thanh phan ché pham trong ché 46 an P1, P2, va P3 d6i vdi ga tay

Pha cho an P1 P2 P3
(01 dén 14 ngay | (15 @n35ngdy | (36 dén 63 ngay
tudi) tadi) i)
Thanh phén

B3 déu nanh g/'kg | 470,00 442 R0 369,00

{Protein th6:49%)

Ngb gkg | 352,40 389,40 455,70

Bot my glkg | 79,30 79,30 79,30

Déu d4u nanh g/kg | 35,00 35,00 41,00

Monocanxi phosphat | g’kg | 25,00 17,90 17,90

Limeston g/kg 120,20 17,80 18,80 -

Honhop tron sén | g/kg | 12,00 12,00 12,00

Methionin g/kg 1 2,50 2,20 2,20

Lysin g/kg | 1,60 1,60 2,10

Limeston g/kg 12,00;1,90;1,75;1 |2,00;1,90;1,75;1,5 | 2,00;1,90;1,75;1,5
,50;1,00;0 0;1,00;0 0;1,00;0

EPBS g/kg | 0;0,1,0,25;0,50; | 0;0,1;0,25;0,50;1, | 0;0,1;0,25;0,50;1,
1,00;2,00 00;2,00 00;2,00

* Lugng trén mdi kg Hon hop trén sin:

600000 1.U. Vit. A (axetat); 120600
L.U. Vit. D3; 6000 mg Vit. E (a-tocopherol axetat); 200 mg Vit. K3 (MSB); 250 mg
Vit. Bl (mononitrat); 420 mg Vit. B2 (cryst. riboflavin); 360 mg Vit. B6 (pyridoxin-

HCI); 1500 pg Vit. B12; 3000 mg niaxin (niaxinamit}; 12500 pg biotin (loai thirc an

cOng nghiép); 100 mg axit folic (cryst., loai thirc &n cong nghiép); 1000 mg axit

pantothenic (Ca d-pantothenat); 60000 mg cholin (clorua); 5000 mg sat (sit cacbonat);
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5000 mg kém (kém sulfat); 6000 mg mangan (mangan oxit); 1000 mg ddng (ddng

oxit); 45 mg iot (canxi-iodat); 20 mg selenium (natri-selenit); 140 g natri (NaCl); 55 g

magie (magie sulfat); chit mang: canxi cacbonat (canxi tbi thiéu 38%); Monteban

G100: 5’833 mg

Bang 25. Thanh phin ché phim trong ché d6 n P4, P5, va P6 d6i véi ga thy

Pha cho an P4 P5 P6
| (64 d@n 91 ngdy | (92 dén 119 ngay | (120 dén 147
tudi) tudi) ngdy tudi)
Thanh phan
Ngb glkg | 524,60 606,80 658,00
B3 d4u nanh g/kg | 303,00 225,00 173.60
(Protein th6:49%)
Bot my g/kg | 79,30 79,30 79,30
Dau d4u nanh g/kg | 37,80 35,00 38,00
Monocanxi phosphat g/kg | 19,00 16,00 14,90
Limeston g/kg | 18,70 17,00 15,30
Hén hop trén sin g/kg | 12,00 12,00 12,00
L-Lysin g/kg | 2,00 2,80 3,50
DL-Methionin g/kg | 1,60 1,56 1,50
L-Threonin glkg 0,50 0,30
| L-Tryptophan glkg 0,10 0,20
Limeston g/kg |2,00;1,90;1,75;1 | 2,00;1,90;1,75;1,50 | 2,00,1,90;1,75;1,5
| ,50;1,00;0 1,000 0;1,00:0
‘ Probiotic g/kg | 0;0,1;0,25;0,50; | 0;0,1;0,25;0,50;1,0 | 0;0,1;0,25;0,50;1,
| 1,00:2,00 0:2,00 002,00

*Luwong trén mbi kg Han hop tron sin:

600000 LU. Vit. A (axetat); 120000
LU. Vit. D3; 6000 mg Vit. E (a-tocopherol axetat); 200 mg Vit. K3 (MSB}; 250 mg
Vit. B1 (mononitrat); 420 mg Vit. B2 (cryst. riboflavin); 300 mg Vit. B6 (pyridoxin-
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HCI); 1500 pg Vit. B12; 3000 mg niaxin (niaxinamit); 12500 pg biotin (loai thitc an
cong nghiép); 100 mg axit folic (cryst., loai thirc &n cdng nghiép); 1000 mg axit
pantothenic (Ca d-pantothenat); 60000 mg cholin (clorua); 5000 mg sit (sdt cacbonat);
5000 mg kém (kém sulfat); 6000 mg mangan (mangan oxit); 1000 mg ddng (ddng
oxit); 45 mg iot (canxi-iodat); 20 mg seleni (natri-selenit); 140 g natri (NaCl); 55 g
magie (magie sulfat); chit mang: canxi cacbonat (canxi t61 thiéu 38%); Monteban

G100: 5’333 mg
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Thé trone dat dugc:

Trong lugng co thé ban dau clia ga tay 12 khoang 61,2 g va gén nhu tuong tu &
tAt ca cac nhém didu tri. Tang trong lugng co thé tong thé & ga tay duoc cho in ché do
4n ma khong chtra EBP5 (nhém dbi chimg) 18n t6i 24,11 kg; lién quan dén thoi gian
cho an 147 ngdy, mirc ting trong lugng co thé hing ngay dat trung binh 1‘64 g. Téng
trong lugng toan than cho thy su cai thién dang ké khi bd sung EBP5 & muc lidu 250
trd 1én (250 mg/kg: + 2,3%; 500 mg/kg: + 3,1%; 1.000 mg/kg: + 4,8%; 2.000 mg/kg: +
6,6%) so véi mau dbi ching, trong khi & ga tdy dugc cho an ché d6 in c6 EBPS & mirc
lidu 100 mg/kg khong c6 thay dbi dang ké nao dugc im thdy (+ 1,0%) khi so sanh véi

mau doi ching.

Tv 1€ chuvén héa thirc dn

Ty 18 chuyén héa thiic in tong thé (thirc &n: ting) clia ga tdy dugce cho an ché
d6 an ma khong st dung EBPS dat 2.138, cho théy mitc hiéu suit dang ké va vuot troi
S0 v6i cac muc tiéu duge dwa ra boi nha tao gidng (2,540). Do loi ich cla viée ting
trong co thé & ga tay duoc cho an ché do an c6 chua lidu ting EBP5 c6 lién quan dén
viéc giam dang ké ty 18 chuyén héa thirc #n téng thé (250 mg/kg: 2.080; 500 mg/kg:
2.050; 1.000 mg/kg: 2.020; 2.000 mg/kg: 2.013) so véi miu dbi chimg.

Két ludn:

Ty 1€ chét‘chung (bao gdm ca loai thai) 1én t6i 2,7% cho thdy tinh trang strc

khée tuyét voi ctia ca dan.

Thir nghi€m hi¢n tai cho théy su cai thién dang ké vé cac thong sb sén xuét &
nhitng con duge cho an ché d6 an c6 chira 250 mg/kg dén 2000 mg/kg EBPS probiotic
da ching Bacillus. Tang trong lugng co thé cho dén khi 147 ngay tudi duge ting

cudmg déng ké nhes EBPS 16n t6i 6,6% (2.000 mg/kg) khi so sanh véi miu ddi ching.
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O nhimg con ga tdy duogc cho in ché d6 an c6 chira mirc ting liéu EBP5
probiotic da chiing Bacillus ¢6 lién quan dén ty 16 chuyén héa thirc #n téng thé dugc

cai thién dang k& 1én tdi 5,8% (2.000 mg/kg) so v&i mAu dbi ching.

Diéu déng chd v 13 & muc lidu tir 250 mg/kg dén 2000 mg/kg, ham luong chét
kho trung binh tdng thé ciia chét bai tiét duoc tang cuong dang ké khi so sanh v6i mau

dbi chimg.
Vidu 10

Sir két hop cua ché phdm BACILLUS vé6i 3 ching BACILLUS va vac-xin
SALMONELL dugc lam yéu truc tiép & ga

Mot trdm hai muoi (120) con ga con Ross x Ross vao ngay nd khong cé gidi
tinh duoc phan bd cho ba phong cach ly khac nhau, mdi phong chira bon muoi (40) ga
con khi bit dau nghién ctru. Mdi 16ng chra khoang bon (4) in-so (10cm) v6 thong

troi, mdt ong cho &n va mot chudéng nude dé cho dn va udng iy y.

Tat ca cac con dd duge tiém viac-xin coccidia vao ngay dau tién va khdng su

‘dung thube diéu trj ddng thoi. Long duge kiém tra hing ngdy vé ty 18 chét.

Ché do an bit ddu (vun) va ché d6 an phat trién (thirc in vién) tr ngdy 22 dén
ngay két thic bao gdm gi thit kiéu thwong mai khéng x4c dinh. Thanh phén dinh
lrgng cua thire in 13 gidng nhau cho tit ca cac dong vét ngoai trir viée dua thanh phan
Racillus cho nhém didu tri. Thanh phan Bacillus bao gdbm DSM32324, DSM25840 va
DSM32325 theo ty 1€ 8: 3: 5 duge tron véi ty 1€ 1,6 x 108 CFU/gam thtic &n vao thirc

~

an.

AviPro® Megan® Vac 1, vac-xin Salmonella Typhimurium sbéng duge san
xuét boi Lohmann Animal Health, Maine, Hoa Ky, trong céc thuat ngir sau day duge
g0i 1a Meg Meg Vac Vac, duoc phun thd & 1 ngay tudi cho céc nhém diéu tri T2 va T3

& mic 1 liéu trén moi con trong thé tich 0,25 ml mdi con ga.
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Béang 27

Nhoém diéu trj (40 sd con trong mdi nhém)

Nhém | Megan Vac | Thanh phan Bacillus trong ché d6 in
T1 Khéng Khéng

T2 Co Khéng

T3 Co 1,6 x 10° CFU/gam thtrc an

75/79

Vao ngdy thr 3, bén manh trang va bbn 14 l4ch tir mbi 1an diéu tri 43 dwgc can

va thu thip d€ xac nhan sy xAm nhdp cla vac-xin. Tat cd cic con con lai duge dung

lidu (bing éng thong) v6i 3 x 107 CFU Salmonella Heidelberg (Alali et al., 2013) vao

ngay 4.

Vao ngay 40, ngay trudc khi giét md, mudi con trong mdi lan diéu iri duge lay

ra tir moi 16ng riéng 1é, dugc lam chét va manh trang dugc loai ra vo tring. Cic mau

manh trang d duogc thir nghiém dbi véi Salmonella.

Két qua:

Két qua ty 18 nhiém Salmonella trong cic miu manh trang va gan/lach duge

thu thap t& bon con vao ngay 3 (xem Bang 28) x4c nhdn su x4m nhép ciia vic-xin.

Béang 28

Salmonella prevalences trong cic miu manh tring va gan/lach

-

Loai mau Diéu tri S6 S4 duong tinh (%
Manh trang T1 4 0

T2 4 0

T3 4 0
Gan/l4 lach Tl 4 0

T2 4 3

T3 4 4
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Céc phan 1ap Salmonella nghi ngd da dugce x4c nhin bing khang huyét thanh
dic biét Poly-O Salmonella (MiraVista, Indianapolis, IN).

Chi riéng Megan Vac hodc voi ché phdm Bacillus ¢6 sb lugng Salmonella
thp nhét & manh tring vic ngay 40 so véi cac con khdng duge diéu tri (dit liéu khong
duoc hién thi).

Nhu d3 thdy rd trong Bang 29 duéi ddy, FCR ctia con duge cho an ché phim
Megan Vac + Bacillus (T3) thip hon & cic con khong dugc diéu tri (T1) va cic con

duoc didu tri bing Megan Vac (T2).

Béang 29

Hiéu suit & ngay 40

Diéu tri | Hap thu thirc 3n (kg/long) | Tang trong lugng FCR

(kg/con song)

T1 95,86 1,86 1,47
T2 110,32 2,16 1,50
T3 106,70 12,15 1,38

Keét ludn

Muc tiéu 13 d4nh gia hiéu qua cia mot loai probiotic dua trén Bacillus ddi véi
su xam nhip cta vac-xin Salmonella Typhimurium sdng va ché pham Bacillus c6 kha

nang bao vé chéng lai thach thirc Salmonella Feidelberg & ga thit.

Céc mau ngay 3 chi ra rang thanh phéan Bacillus khoéng anh huéng dén viéc

nhiém khuén Salmonella ban dau.

Ngoai ra, nghién ctru chi ra rang c6 thé c¢d tac dung phu khi ¢d ca véc-xin va

ché pham Bacillus.
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Yéu cau bao ho

1. Thirc dn cho dong vat, phu gia thic dn cho ddng vét, hodc ché phém trén san thire
in cho dong vat cd kha ning khang dugc cai thién doi voi su phédt trién cda

Escherichia coli va Clostridium perfringens chira:

(i) tir 10° dén 10' don vi tao thanh tip doan trén mdi gam (CFU/g) ctia it nhit mot

Chung Bacillus subtilis duge chon tir nhém bao gdm:

a) ching dugc luu gitr tai Deutsche Sammiung von Mikroorganismen va

Zellknlturen GmbH (DSMZ) ¢6 s6 luu gitr 13 DSM32324,
b) chung ¢6 8 liru gitt tai DSMZ 13 DSM32325, va

(ii} mdt hodc nhiéu thirc 4n ddng vat, phu gia thuc dn ddng vét, bodc thanh phan won

san thic an dong vat,

trong d6, it nhat mot ching Bacillus 13 hitu hiu dé tc ché su phat trién cla

Escherichia coli va Clostridium perfringens.

2. Ché pham theo diém 1, trong d6 it nhat mdt ching Bacillus subtilis bao gbmi ching

Bacillus subtilis dugc luu gitr tai DSMZ véi s6 Iru gitr 12 DSM32324.

A

3. Ché pham theo diém 1, trong d6 it nhat mét ching Bacillus subtilis bao gdbm chung

Bacillus subtilis duge hru gilt tai DSMZ véi 0 luu giltt 1a DSM32325.
4. Ché pham theo diém 1, trong d6 it nhat mdt chimg Bacillus subtilis bao gdm ching
“Bacillus subtilis duge luu git tai DSMZ véi s6 leu gilt 1a DSM32374, va ching

“Bacillus subtilis duge Iuu gift tai DSMZ véi sé ru gifr 1a DSM323235.

5. Ché pham theo diém 1, trong @6 it nhat mot ching Bacillus subtilis ¢d mat dudi -
14 v 5 :

dang bao tir.


CVH140
Textbox

CVH140
Textbox

CVH140
Textbox
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4. Ché pham theo di€m 1, trong d6 che pham nay 12 phu gia thitc &n dong vat.

7. Ché pham theo diém 1, trong d6 mét hoic nhidu thie &n dong vat, phu gia thirc dn°
-d0ng vat, hodc thanh phén tron san thirc dn ddng vat bao gém thirc &n gia sic, sfta, -

hodc dd thay thé sfra.

8. Ché pham theo diém 1, trong d6 mot hodc nhicu thitc &n dong vét, phu gia thic dn -
dong vat, hodc thanh phan tron sin thirc n dong vét bao gdm mot hodc nhiéu chat

dugc chon tir vitamin, khoang chat, enzym va axit amin.

9. Ché pham theo diém 1, trong d6 mdt hodc nhicu thirc dn &dng vat, phu gia thirc dn- -

dong vit, hodc thanh phén{trc’)n san thire in dong vat bao g?)m mot hodc nhiéu chét
inang duge chon tir glyxercl, etylen glycol, 1,2-propyien glycol, 3-propylen glveol, -
natri clorua, natri benzoat, kali sorbat, natri sulfat, kali sulfat, magie sulfat, natri.
thiosulfat, canxi cacbonat, natri xitrat, dextrin, maltodextrin, glucoza, sucroza, sorbitol,
lactoszza, whey, whey permeat, bot my, cam lta my, bot ngs gluten, tinh bdt va

xenluloza. ~ - )





