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Linh vire k§ thuat dwoc dé cap

Sang ché d& cap dén ching Bacillus subtilis c6 hoat tinh trc ché manh tac nhan gay

bénh & lon va gia cAm dé st dung 1am ché phim loi khuén.
Tinh trang k§ thuét ciia sang ché

Nhu di biét trong linh vuc nay, chung Bacillus subtilis dugc st dung lam thanh
phin loi khudn trong c6ng nghiép san xuét thic n chin nuodi. Chirc ning cua loi khuin
(cling duge goi 1a “vi sinh vét duge sir dung 1am ngudn dinh dudng truc tiép cho dong
vat”) la tac dong dén hé vi khuan dudng rudt theo céch tich cuc bang cach tro gitp su
sinh trudng cta cac vi khudn c6 lgi va/hodc e ché sinh truéng clia cac vi khudn gay
bénh. Ly tuéng 1a nho viée st dung cic loi khuan s& khong can phai sir dung khang sinh
tdng cuong sinh truéng. Ngoai ra, mong mudn rang loi khudn thue hién céc chirc nang
khéc nhu gitp tiéu hoa cac thanh phén thire An chan nudi cu thé.

Do d6, xem xét tinh trang néu trén, cin phai c6 cac loi khudn ma tac dong dén hé
vi khudn dudng rudt theo cach tich cuc va ngoai ra, thuc hién theo céch mong mudn it

nhit mot chtre ning khac.
Ban chit ky thuit cia sing ché

Céc tac gia sang ché dd phat hién ra duoc chung vi khuén Bacillus subtilis ¢6
nhiéu dic tinh c6 loi. Ngoai kha ning Gc ché sinh truéng cua Clostridium perfringens, C.
difficile, S. aureus subsp. aureus, S. gallinaceus, S. suis, C. coli va E. cecorum, 1a cac tac
nhan gy bénh chu yéu trén lon va gia cfim, cu thé 13 ching vi khudn Bacillus subtilis
theo sang ché c6 tbc d6 ting sinh rit cao véi su ¢6 mit clia mat va gitip chuyén héa

xenluloza mdt cach rat hi¢u qua.

Chiing Bacillus subtilis DSM 32540 theo sang ché dugc x4c dinh bing cach sang
loc cac chung phéan 1dp c6 trong tu nhién. Chung Bacillus subtilis nay duoc luu trit tai
Ngan hang giéng vi sinh vat va t& bao Piic vao ngay 14 thang 06 ndm 2017 theo cac didu
khoan cta Hiép udc Budapest vé su cong nhan quéc té dbi voi viée luu trit vi sinh vat
nhim muc dich dang ky sang ché v6i mi dang ky néu trén duéi tén EVONIK DEGUSSA
GMBH, nay d3 dugc dbi tén thanh EVONIK OPERATIONS GMBH.
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Do d6, theo muc dich thir nhét, sang ché d& cép dén ching Bacillus subtilis

va/hodc thé hon tap ctia né duge chon tir nhém bao gom:

a) chung Bacillus subtilis luu trit tai Ngén hang gidng vi sinh vét va té bao Duc
véi ma dang ky DSM 32540;

b) chung dot bién ctia ching Bacillus subtilis luu trit tai Ngan hang gidng vi sinh
vat va té bao Dlic voi ma ding ky DSM 32540 c6 toan bd cac dic diém nhén dién cua
ching DSM 32540, trong d6 tbt hon néu ching dot bién nay c6 do twong dong trinh tr
ADN so vé6i chiing DSM 32540 it nhat bing 95%, t6t hon néu it nhét bang 96%, 97%
hoac 98%, t5t hon nita néu it nhét béng 99% hodc 99,5% va/hodc t5t hon néu chung dot
bién nay cé dd twong ddng trinh tw ADN bd gen so v6i ching DSM 32540 it nhat bing
95%, t6t hon néu it nhat bing 96%, 97% hodc 98%, t6t hon nita néu it nhét bang 99%,
99,5% hodc 99,8%, tét nhat néu bang 100%;

¢) thé hdn tap cta (a) hoic (b);

d) thé hdn tap chita hdn hop hitu hiéu cua cac hop chét duoc chia trong (a), (b)
hoic (c).

Chung Bacillus subtilis luu trit tai Ngan hang gidng vi sinh vat va t bao Ptrc véi
ma dang ky DSM 32540 c6 céc trinh tu dac trung sau:

2) trinh tr ADN ribosom 168 ¢6 d6 tuvong ddng trinh tu it nhit bang 99% hodc
99,5%, t6t nhat néu bang 100%, so véi polynucleotit ¢ trinh tir nhu néu trong SEQ ID
NO.1; |

b) trinh tur yqfD ¢6 do twong ddng trinh ty it nhit bang 99% hodc 99,5%, tt nhat
néu bang 100%, so v6i polynucleotit ¢6 trinh ty nhu néu trong SEQ ID NO.2;

¢) trinh tur gytB ¢6 do tuong ddng trinh tur it nhat bing 99% hodc 99,5%, tot nhét
néu bang 100%, so v6i polynucleotit ¢6 trinh ty nhu néu trong SEQ ID NO.3;

d) trinh tu rpoB c6 do tuong ddng trinh tu it nhét bing 99% hodc 99,5%, t6t nhét
néu bang 100%, so v6i polynucleotit ¢4 trinh tw nhur néu trong SEQ ID NO.4;

e) trinh tu groEL c6 d9 trong ddng trinh tur it nhat bing 99% hodc 99,5%, t6t nhat
néu bang 100%, so véi polynucleotit c6 trinh ty nhu néu trong SEQ ID NO.5.
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Do d6, theo mdt muc dich khac, sang ché dé cap dén ching Bacillus subtilis, cu
thé 13 chiing Bacillus subtilis ¢6 cic dic tinh néu trén, hodc thé hdn tap ciia no, trong do

chung Bacillus subtilis nay co6 it nhéit mot, tot hon néu toan bd cac dic tinh sau:

a) trinh tr yqfD c6 do twong ddng trinh t it nhat bang 99,5%, tot hon nita néu it
nhét bing 99,8% hoic 99,9%, t6t nhat néu bang 100%, so véi polynucleotit ¢ trinh tur
nhu néu trong SEQ ID NO.2;

b) trinh tu gyrB c6 do tuong ddng trinh ty it nhit bing 99,5%, t6t hon nita néu it -
nhét béng 99,8% hoic 99,9%, tdt nhét néu béng 100%, so vdi polynucleotit cé trinh tur
nhu néu trong SEQ ID NO.3;

¢) trinh tu rpoB c6 do tuong ddng trinh tir it nhit bing 99,5%, t6t hon nita néu it
nhit bing 99,8% hoic 99,9%, tot nhét néu biang 100%, so v6i polynucleotit ¢6 trinh tu
nhu néu trong SEQ ID NO.4;

d) trinh tu groEL ¢6 do tuong dong trinh tu it nhit bang 99,5%, tét hon nita néu it
nhét bang 99,8% hodc 99,9%, tét nhit néu bang 100%, so v6i polynucleotit co trinh tur
nhu néu trong SEQ ID NO.5;

trong d6 tdt hon nita néu ching Bacillus subtilis ny c6 trinh tu ADN ribosom 16
S c6 dd twong ddng trinh tr it nhét bing 99%, tét hon nita néu it nhét bang 99,5, 99,8%
hodc 99,9%, tdt nhat néu bang 100%, so v6i polynucleotit ¢6 trinh tu nhur néu trong SEQ
ID NO.1. |

Do d6, theo mot muc dich khéc, sang ché d& cap dén ching Bacillus subtilis hoic
thé hdn tap ciia né, cu thé 1a chung Bacillus subtilis c6 cac dic tinh néu trén, ¢ hai, ba

ho#c bon, t6t hon néu toan bd cac dic tinh sau:

a) trinh ty ADN ribosom 16S c6 do tuong d6ng trinh tu it nhit bang 99%, t6t hon
néu it nhit bing 99,5%, tét hon nita néu it nhit bing 99,8% hodc 99,9%, tot nhat néu
bang 100%, so véi polynucleotit c¢6 trinh tu nhu néu trong SEQ ID NO.1;

b) trinh tu yqfD ¢6 dé trong ddng trinh tu it nhit bing 99%, tt hon néu it nhét
bing 99,5%, tot hon nita néu it nhdt bing 99,8% hodc 99,9%, tot nhat néu bang 100%, so
v6i polynucleotit ¢6 trinh tir nhu néu trong SEQ ID NO.2;
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¢) trinh ty gyrB c6 dd tuong ddng trinh tu it nhit bang 99%, t6t hon néu it nhat
béng 99,5%, t5t hon nira néu it nhat béng 99,8% hoac 99,9%., t5t nhét néu béng 100%, so
v6i polynucleotit ¢ trinh ty nhu néu trong SEQ ID NO.3;

d) trinh ty rpoB ¢6 40 tuong ddng trinh tu it nhit béng 99%, tot hon néu it nhét
bang 99,5%, t6t hon nira néu it nhét bing 99,8% hoic 99,9%, t5t nhat néu bang 100%, so
v6i polynucleotit ¢6 trinh tur nhur néu trong SEQ ID NO.4;

e) trinh tr groEL ¢6 do twong ddng trinh ty it nhit bing 99%, tt hon néu it nhat
bing 99,5%, tét hon nita néu it nhét bing 99,8% hodc 99,9%, tét nhat néu bang 100%, so
v6i polynucleotit ¢6 trinh tyr nhu néu trong SEQ ID NO.5.

Do d6, theo mdt muc dich cu thé, sang ché cling dé cap dén ching Bacillus

subtilis, cO cac ddc tinh sau:

a) trinh ty ADN ribosom 16S nhu néu trong SEQ ID NO.1;

b) trinh ty yqfD nhu néu trong SEQ ID NO.2;

¢) trinh ty gyrB nhu néu trong SEQ ID NO.3.

Tt hon néu, ching Bacillus subtilis ndy c6 cac dac tinh bd sung sau:

d) trinh tu rpoB nhu néu trong SEQ ID NO.4;

e) trinh ty groEL nhu néu trong SEQ ID NO.5.
MO ta chi tiét sang ché

Tét hon néu ching theo sang ché dugc ddc trung boi it nhit mét, tét hon nira néu
toan bo, cac dac tinh khac sau:

Tét hon néu ching theo sang ché c6 thé sinh truéng trong cac diéu kién ky khi.
Tét hon nita néu ching theo sang ché co thé phan hiy xenluloza khong tan trong nugc
cling nhu protein trong cac diéu kién ky khi ndy.

T4t hon nita néu ching theo sang ché c6 thé phan hity xenluloza khong tan trong
nuée trong cac diéu kién ky khi.

Tét hon néu ching theo sang ché e ché rt hiru hiéu vi khuan lay nhiém, cu thé 13
it nhat mot chung, tot hon néu toan bd cac ching, duge chon tir Clostridium perfringens

ATCC 13124, Clostridium perfringens BB-081 Cpe; Clostridium perfringens
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BB 031 Cpe; C. difficile DSM 1296; S. aureus subsp. aureus DSM 20231 S. gallinaceus
DSM 15349, S. suis DSM 9682; C. coli DSM 4689 va E. cecorum DSM 20683.

T8t hon nita néu ching theo sang ché twong ung c6 dudng kinh vong ly giai tic
nhan gay bénh it nhit bang 15mm, tt hon nita néu it nhat bing 20mm, trong thir nghiém
dbi khang giéng khuéch tan trén dia thach LBKelly ddi véi ching dién hinh Clostridium
perfringens ATCC 13124 va/hodc duong kinh vong ly gidi tdc nhén giy bénh it nhét
bing 20mm ddi véi ching Clostridium perfringens BB-081_Cpe va/hodc duong kinh
vong ly gidi tdc nhan gy bénh it nhit bing 15mm, tét hon néu it nhit bang 18mm, d6i
v6i ching Clostridium perfringens BB_031_Cpe. ’

T4t hon nita néu chung theo sang ché c6 kha ning sinh truéng trong su ¢6 mit ciia
axit axetic & ham luong bang 0,05% khéi lugng, axit propionic & ham lugng bang 0,05%

khéi lrgng va/hoic axit lactic & ham hrong bang 0,2% khéi luong.

Tét hon nita néu ching theo sang ché c6 it nhat mot, tot hon néu toan bd cac hoat
tinh enzym sau: hoat tinh xenlulaza; hoat tinh xylanaza; hoat tinh catalaza; hoat tinh

superoxit dismutaza.

Tét hon néu chung theo sang ché c6 hoat tinh xylanaza it nhét bing 8 mU/mL, tét
hon nita néu it nhét bang 10 mU/mL, tot nhét néu khoang 12 mU/mL.

Tot hon nita néu ching theo sang ché c6 kha ndng san sinh lactat va tot hon nita

néu chung theo sang ché cé kha nang phan huy doc to nam.

Tét hon nita néu chung Bacillus subtiliss theo sang ché c6 kha ning sinh trudng
trong su c6 mat cua mit & néng do br?lng 2mM, t6t hon nira néu trong su c6 médt cua mat &
ndng d6 bang 4mM. Tét hon nita néu chung theo sang ché ¢ kha ning ting sinh nhanh

trong cac di€u kién nong d§ mat cao nay.

Ngoai ra, tt hon néu chiing theo séng ché c6 kha sinh truéng trong cac diéu kién
ndng do mudi cao, cu thé 13 trong sy ¢6 mit ciia NaCl & ham luong bang 5% khdi luong,
t6t hon nira néu trong sy ¢6 mit cia NaCl & ham lugng bang 10% khdi luong, trong it

nhit mot ngay.

T6t hon nita néu ching theo sang ché cd kha nang song s6t ¢ nhiét do cao can

thiét dé tao vién thuc an chin nudi ding cho dong vat, tt hon néu ching theo sang ché
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6 kha nang sbéng sé6t & nhiét 46 80°C, t6t hon nita néu ching theo sang ché c6 kha ning

séng sot & nhiét do 95°C hodc 99°C, trong it nhét 20 phat.

Khoéng bi rang budc boi giad thuyét bat ky, cac tac gia sdng ché phat hién thay réng
chung Bacillus subtiliss theo sang ché ting cuong stc khée dong vit, cu thé 1a strc khoe
dudng rudt, béng co ché tac dong nhiéu mat, bao gém san sinh cc chit chuyén hoa ¢cb
hiéu qué chon loc va canh tranh véi vi khuan gdy bénh béng cach tiéu thu tét hon céac
chét dinh dudng c6 sin, nhd d6 ngan ngira sy thiét 1ap hiéu qua cta vi khuin giy bénh
trong rudt. Do d6, enzym san sinh boi Bacillus subtilis ¢6 thé hd tro thiét 1ap hé vi sinh

vét dudng rudt can bang bing cach cung cép cac chét dinh dudng duoc tiéu hoa so bd.

Pay 1a vu diém 16n cia céc lgi khuén so v6i cac khang sinh, & chd ching theo
sang ché khong tidu diét vi khudn mot cach tuy ﬁén va khong lam cho cac ching vi
khuén gy bénh khang khang sinh. Thong thuong, ching theo sdng ché c6 thé canh tranh
mdt cach chon loc v6i vi khun gy bénh bang cach san sinh céc chét khang vi sinh vt
c6 hiéu qua dic hiéu, va mdt cach ly tudéng la cé thé ddng thoi ting cudng su sinh trudéng
va kha ning séng sét cia hé vi khuin duong rudt cé loi. Tét hon nita néu ching theo

sang ché co kha niang kich thich déap tng mién dich toan than & dong vat dugc diéu tri.

Tét hon néu céc ching dot bién ciia ching Bacillus subtiliss DSM 32540 theo
séng ché 13 ching d6t bién tu phéat. Thuét ngﬁ “ching dot bién tu phat” duoc st dung
trong ban mo ta dé chi cac chung dot bién dugc dot bién tir ching Bacillus subtiliss DSM
32540 ma khong st dung céc tac nhan giy dot bién ¢6 chu y. Chung dot bién tu phét nay
¢6 thé duoc thu nhin biang cic phuong phép thong thudng, nhu nudi ciy chung Bacillus
subtilis trong su ¢6 mit cla anh sang cyc tim (UV) va/hodc bing cach tac dong nhiét d
cao hodc san sinh thé nguyén sinh va/hodc trong sy ¢6 mit cia khang sinh nhét dinh ma
ching géc man cam va danh gid hoat tinh sinh hoc dugc cai thién hodc kha ndng dugc cai
thién dé tang cuong mot hodc nhiéu du hiéu phén biét cta stc khoe dong vét cia cac
chiing khang khéng sinh bét ky. Céc phuwong phép khéc d8 x4c dinh cac ching dot bién tu
phat 1a da biét trong linh vuc nay. Tuy nhién, ngoai cac ching dot bién ty phat duoc wu
tién nay, toan bd cac loai ching dot bién khac ctia chung Bacillus subtiliss DSM 32540,
nhu cac ching dot bién duoc thu nhan béang céch thiét ké di truyén, ciing nim trong pham

vi cia sang ché
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Theo mot phuong 4n cu thé, sang ché d& cap dén cac ching dot bién khong c6
trong ty nhién, cu thé 13 ching dot bién tu phéat nhu néu trén, cta ching Bacillus subtiliss

DSM 32540, ¢6 cac dic tinh nhu néu trén.

Theo phuong 4n uu tién, t6t hon néu ching theo sang ché va thé hén tap cia

ching dugc st dung qua duong miéng cho nguoi hodc dong vat.

Do d6, theo mot muc dich khac, sang ché dé cap dén ché pham, nhu thic dn chin
nudi, thuec phidm, nudc uong va nude dung dé nudi trong cling nhu duge pham, chira

ching Bacillus subtilis theo sang ché va/hodc thé hdn tap cua né.

Sang ché ciing md ta st dung chung Bacillus subtilis theo sang ché va/hoac thé

hon tap cia nd lam thanh phin lgi khuan trong thitc &n chin nudi hodc thuce pham.

Tét hon néu thue phdm theo sang ché 13 san phim sita, cu thé 13 sita chua, phomat,

sita, bo va phomat stta it béo.

Céc té bao ctia ching theo sang ché c6 thd c6 mit, cu thé 13 trong ché pham theo
séngb ché, du6i dang bao tir (khong hoat dong), té bao sinh dudng (dang sinh truéng), té
bao & trang thai chuyén tiép (dang chuyén tiép tir pha sinh truéng sang pha hinh thanh
bio tir) hodc hdn hop cta it nhit hai, cu thé 13 toan b céc loai t€ bao nay. Theo mot
phuong 4n wu tién, ché phdm theo sang ché chira chu yéu hoic chi chira bao tir ctia chiing

theo sang ché .

Ngoai ra, t& bao cia ching theo sing ché ciing c¢6 thé duge st dung & dang bét
hoat, khong séng, do cac té bao khong séng ciing duge ky vong 1a van ¢6 tac dung loi
khudn. Phuong phép bat hoat té bao cua ching theo sang ché 1a da biét trong linh vuc
nay.

Chung Bacillus subtiliss theo sang ché va ché phém chtra n6, khi dugc st dung
cho dong vét, t5t hon néu ting cudng sirc khoe cua dong vét nay va/hodc cai thién tinh
trang thé chit chung cta dong vat nay va/hodc cai thién tbc d6 chuyén hoa thirc in cia
dong vat nay va/hodc lam giam ty 1€ chét ciia dong vat nay va/hodc 1am tang ty 1& sbng
ctia dong vat nay va/hodc cai thién mirc d6 tang can clia dong vét nay va/hodc lam tang
ning suét ciia dong vat nay va/hodc lam ting kha ning chdng chiu dich bénh ctia dong
vét nay va/hodc lam tdng dap Umg mién dich cia dong vat nay va/hodc thiét 1ap hoic duy

tri hé vi khuin duong rudt khde manh trong dong vat nay va/hodc lam gidm muc d6 phat
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t4n tAc nhan gy bénh thong qua phén cla dong vat nay. Dic biét, ching theo sang ché va
ché phém n6 ¢6 thé duge sir dung dé hd tro thiét 1ap lai hé vi khuén duong rudt can béng

khée manh sau khi sir dung khang sinh dé diéu tri bénh.

Sang ché cling md ta phuong phép tdng cudng sirc khoe ciia dong vat va/hodc cai
thién tinh trang thé chat chung cta ddng vat va/hodc cai thién tbc do chuyén hoéa thirc in
ctua dong vét va/hodc lam gidm ty 1€ chét cua dong vat va/hodc lam ting ty 18 sbéng sot

“clia dong vat va/hodc cai thién muc dd tang can cia dong vat va/hodc lam tang nang suét
cta dong vét va/hodc lam ting kha nang chéng chiu dich bénh cia ddng vat va/hodc lam
ting dap tmg mién dich cia dong vat va/hodc thiét 14p hodc duy tri hé vi khudn dudng
rudt khée manh trong dong vat va/hodc 1am gidm mutrc d0 phét tén tdc nhan gdy bénh
thong qua phéan cua dong vat, bao gdm budc sit dung ching theo sang ché va/hodc thé

h6n tap cia n6 va’/hodc ché phém chira ching cho dong vét.

Sang ché ciing mo ta st dung chung theo sang ché va/hodc thé hdn tap ctia nd
va/hodc ché pham chira ching dé tang cudng strc khoe clia dong vat va/hodc cai thién
tinh trang thé chét chung ctia dong vat va/hogdc cai thién tbc d6 chuyén hoa thirc #n cta
dong vat va/hodc lam giam ty 1€ chét ctia dong vat va/hodc lam ting ty 18 sdng sét cia
dong vat va/hodc cai thién mirc d6 ting can cua dong vat va/hodc lam tdng nang suét cia
:d(f)ng vat va/hodc lam tang kha nang chéng chiu dich bénh ctia dong vét va/hodc lam ting
dap tng mién dich ctia dong vét va/hodc thiét 14p hodc duy tri hé vi khuin dudng rudt
' khée manh trong dong vét va/hodc 1am gidm muc do phat tin tic nhan gy bénh thong
qua phan cua dong vét, bao gbdm budc sir dung ching theo sang ché va/hoic thé hdn tap

ciia n6 va’hodc ché pham chira chiing cho dong vét.

Séang ché ciing dé cap dén ching theo sang ché nhu néu trén va thé hdn tap cta né
va ché phdm chira chung, dé tang cudng strc khoe cua dong vat va/hodc céi thién tinh
trang thé chét chung cta dong vat va/hodc cdi thién tdc do chuyén hoa thirc an cia dong
vat va/hodc lam gidm ty 1€ chét cua dong vat va/hodc 1am ting ty 18 sdng sot clia dong vat
va/hodc cai thién mic d6 ting cin cta dong vat va/hodc lam tang nang suét cua dong vat
va/hodc lam tang kha ning chéng chiu dich bénh cta dong vat va/hodc lam tang dap ng
mién dich cia dong vat va/hodc thiét 1ap hodc duy tri hé vi khuén duong rudt khée manh
trong dong vat va/hodc 1am giadm murc do phét tin tdc nhan gy bénh thong qua phén cia

dong vat.
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Thuét nglt “lam ting nang suét cua dong vat” dugc st dung trong ban mo ta dé chi
tac dung bt ky sau: san xuét nhiéu tring, stta hodc thit hon hodc trimg, stta hodc thit c6

chat lugng cao hon, hodc ting san luong cuia con da cai sra.

Phuong phap va st dung chung theo sang ché va thé hdn tap ctia n6 va ché phim
chira chiing c6 thé 13 sir dung @& didu tri bénh hogc sir dung khong dé diéu trj bénh. Theo
mdt phuong an uu tién, phuong phap va st dung theo sang ché 1a st dung khong dé didu

tri bénh, cu thé 1a g dung trong chin nudi.

‘Do phén cta dong vat chua duge xu 1y do vi khuin gy bénh va cic thanh phan
khéc ¢, thé ¢6 tac dung co6 hai cho méi trudng, cu thé 13 dbi voi chinh dong vat va/hoic
ngudi tiép xtic véi phan ndy, ma cb thé tranh dugc bing cach cho dong vét dn hodc xir 1y
true tiép phan hotic b rom cia dong vat bang chiing theo sang ché hoic thé hdn tap cia
n6 va ché pham chtra ching, nén sang ché ciing dé cap dén phuong phap kiém soét
va/hodc phong ngtra tac dung c6 hai cho mdi truong ciia phan hodc dich bi nhiém, bao
gdm buéc dua it nhat mot ching, mot th8 hdn tap va/hodc mot ché phim theo sang ché
vao phan, dich bi nhim, chét thai, hang 8, hodc bé phan. Tét hon néu, ché phdm theo
sang ché dugc dua vao ¢ dang long, vi du, béng cach phun, hodc duéi dang bot, vi du

bang cach rac.

Do vi khuin 6 hai ¢6 thé cé anh huong bat loi dén do sét ciia chit thai va cu thé
14 c6 thé 1am cho chét thai 16ng hon hodc rit 16ng, ma c6 thé din dén tn thuong ban ban
chan cua gia cAm va c6 thé tranh duge bang cach cho dong vat nay dn chung theo sdng
ché hoic thé h5n tap ciia n6 va ché pham chtra chting. Do d6, sang ché ciing d& cap dén
phuong phép kiém soat va/hodc cai thién do sét ciia chét thai, cu thé 1a phuong phap bao
dam do rén cua chit thai vi/hodc phuong phap phong ngira tén thuong ban chén, bao
gbém budc cho dong vat, cu thé 12 gia cAm, an it nhit mot chiing, mot thé hén tap va/hoic

mdt ché phdm theo sang ché.

Chiing theo sang ché va thé hdn tap ctia né cling c6 thé dugc str dung dé cai thién
chét luong nudce. Do d6, sang ché ciing dé cap dén phuong phap kiém soat va/hodc cai
thién chét lugng nude hodc dung dich nude, cu thé 14 nude uéng va/hodc nudce st dung
d8 nudi trong, bao gdbm budc dua it nhit mot ching va/hodc it nhat mot thé hdn tap

va/hodc it nhat mot ché phiam theo sang ché vao nuéc hodc dung dich nude nay.
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Hon nita, ching theo sang ché va thé hdn tap ctia n6 ciing c6 thé dugc str dung dé
xtr Iy cac bénh cta thuc vat do vi sinh vat gy ra. Do d9, sang ché ciing dé cap dén
phuong phép xir ly va/hodc phong nglra cac bénh cua thuc vat, cu thé 13 ciy trong, do vi
sinh vat gy ra bao gébm budc dua it nhét mot ching va/hoic it nhit mot thé hdn tap
va/hodc it nhit mot ché phim theo sang ché vao cac thuc vat ndy. Phuong phép ndy c6
thé dugc thuc hién & dang léng, nhu béng cach phun, hodc & dang rin, cu thé 1a dudi

dang bot.

Bing cach sir dung chiing, th8 hdn tap va ché phim theo sang ché, t6t hon néu it
nhit mot dic tinh néu trén duoc cai thién, trong dé tdt hon néu dic tinh néu trén duoc cai
~ thién & muc do it nhéit bing 1%, tt hon nita néu it nhét bing 3% hoc it nhét bing 5%,
so v&i dbi chimg 4m thi.ch hop. Pdng vat chuén d3 biét trong nganh chin nudi c6 thé
duoc st dung lam d6i ching am, nhung t5t hon néu dong vat duoc diéu tri tuong tu nhu
dong vat thtr nghiém, dugc st dung lam d6i chimg 4m, nhung khong st dung chung

va/hogc thé hdn tap theo sang ché.

Cu thé 13, ching, thé hén tap va ché phém theo sang ché ¢6 thé duogc sir dung hozc
duoc cép cho dong vat & lugng hitu hiCu uc ché va/hodc 1am giam sinh truéng cta vi
khuén gy bénh trong rudt ctia dong vat. Cac vi khudn gy bénh nay bao gbm Clostridia,
Listeria,  Salmonella, Eﬁterococci, Staphylococci,  Aeromonas,  Streptococci,
Campylobacter, Escherichia coli, Shigella, Haemophilus, Brachyspira va Vibrio. Cac
phuong phép theo sang ché c6 thé duge sir dung dé 1am giam lugng vi khuin gdy bénh,
virut gy bénh va dong vat nguyén sinh gy bénh phat tan trong phén cta dong vat. Cac
phuong phép theo sang ché ciing c¢6 thé dugc sir dung dé duy tri hogc lam .timg sinh
truéng cla vi khuin c6 lgi, nhu vi khuén axit lactic, trong rudt ctia dong Véﬂ Bing cach
lam giam vi khun gay bénh va/hodc lam tang hodc duy tri vi khudn ¢6 loi, ché phdm

theo sang ché c6 thé duy tri toan bd h¢ vi khuan duong rudt khoe manh.

Do d6, theo mot muc dich khéc, sang ché cing @& cap dén ching theo séng ché va
thé hdn tap ctia n6 va ché pham chira ching dé e ché va/hoic 1am gidm sinh truéng cla
vi khuén gdy bénh va/hodc duy tri va/hodc 1am ting sinh trudng cta vi khuén c6 lgi trong
rudt cia dong vét, trong do t5t hon néu vi khuén gay bénh dugc chon tir Clostridia, cu
thé 13 vi khuén gy bénh duoc chon tir Clostridium perfringens, C. difficile, C. novyi, C.
septicum va C. colinum, Listeria, cu thé 1a vi khuén gdy bénh dugc chon tr L.
monocytogenes, L. seeligeri va L. wélshimeri, Salmonella, cu thé 13 S. enterica bao gdm
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cac phan loai enterica, arizonae, bongori va cu thé 13 céc typ huyét thanh, S. gallinarum,
S. pullorum, S. typhimurium, S. enteritidis, S. cholerasuis, S. heidelberg va S. infantis,
Enterococci, cu thé 13 E. faecalis, E. faecium va E. cecorum, Staphylococci, cu th 12 S.
aureus, from Aeromonas, Streptococci, cu thé 1a S suis va S gallinaceus,
Campylobacter, cu thé 13 C. jejuni va C. coli, Escherichia coli, Haemophilus, cu thé 1a
Haemophilus parasuis, Brachyspira, cg thé 1a Brachyspira hyodysenteriae va Vibrio, cu
thé 13 V. parahemolyticus va V. harveyi, va t5t hon néu vi khuin giy bénh duge chon tir
vi khudn axit lactic, cu thé 1a vi khuén gdy bénh dugc chon tir Lactobacilli va

Bifidobacteria.

Theo phuong 4n uu tién, lugng cua it nhit mot vi khudn gy bénh, cu thé 13 lugng
cua Clostridium perfringens, dugc giam it nhét 0,5 log, tét hon nira néu it nhét 1 log, 2

log, hodc 3 log.

Do d6, theo mdt muc dich khéc, sang ché ciing dé cip dén chung theo sang ché va
th hdn tap cta n6 va ché pham chira ching dé e ché va/hodc 1am gidm sinh trudng clia
vi khuén gy bénh va/hodc duy tri va/hodc lam ting sinh trudng cia vi khuan c6 lgi trong
rudt cia dong vat, trong do tdt hon réu vi khuan gy bénh dugc chon tir Clostridia, cu
thé 12 vi khudn gy bénh duoc chon tir Clostridium perfringens, C. difficile, C. novyi, C.
septicum va C. colinum, Listeria, cu thé 13 vi khuin gdy bénh dugc chon tir L.
monocytogenes, L. seeligeri va L. welshimeri, Salmonella, cu thé 12 S. enterica bao gdbm
c4c phan loai enterica, arizonae, bongori va cu thé 13 cac typ huyét thanh, S. gallinarum,
S. pullorum, S. typhimurium, S. enteritidis, S. cholerasuis, S. heidelberg va S. infantis,
Enterococci, cu thé 13 E. faecalis, E. faecium va E. cecorum, Staphylococci, cuthd 1a S,
aureus, Aeromonas, Streptococci, cu thé 12 S. suis va S. gallinaceus, Campylobacter, cu
thé 1a C. jejuni va C. coli, Escherichia coli, Haemophilus, cu thé 1a Haemophilus
parasuis, Brachyspira, cu thé 13 Brachyspira hyodysenteriae va Vibrio, cu thé 1a V.
parahemolyticus va V. harveyi, va t6t hon néu vi khudn gay bénh dugc chon tir vi khudn

axit lactic, cu thé 12 vi khudn gy bénh dugc chon tir Lactobacilli va Bifidobacteria.

Su xuét hién va/hoic su sinh truéng ting cla vi khuin gdy bénh thuc su hoic c6
thé dan dén bung phét cac bénh nhét dinh. Vi du, su xut hién va/hodc su sinh truéng
ting ctia Clostridium perfringens c6 thé din dén bung phét cdc bénh dudng rudt, cu thé 1a
bung phat bénh viém rudt hoai tir & lon va gia cAm. Sy xuét hién va/hodc su sinh trudng
ting cua Clostridium perfringens cling co thé dan dén bung phat cac bénh khéac nhu bénh
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viém rudt do vi khuén, bénh viém da hoai thu va bénh viém gan duong mat. Tham chi
dang nhe nhét ctia bénh l1ay nhiém béi Clostridium perfringens c6 thé dugc kém theo
bénh tiéu chay, gay ra chét thai w6t va c6 thé din dén cc bénh thir phat nhu bénh viém
ban chan. Trong khi Clostridium perfringens typ C thuong dugc xem la nguyén nhan
chinh giy bénh viém rudt hoai t&r va bénh viém rudt hoai tu xuét huyét o lon con, thi
Clostridium perfringens typ A durqc’xem la nguyén nhan gdy bénh duong rudt ¢ lon con

bt va cho an kém theo bénh viém rliét hoai tir thé nhe va teo 16ng nhung.

Clostridium difficile 12 tac nhin gdy bénh quan trong méi phét sinh géy bénh tiéu
chay chii yéu & lon méi sinh. Lon con bi 1y nhidm c6 thé bi chimg khé thé, truéng bung,

va sung biu.

Staphylococcus aureus subsp. aureus c6 thé gy bénh ké chiu & ga, bénh viém vu
do lién cAu khuén & lon nai va vi khudn nay c6 kha ning san sinh doc td gdy ngd doc thuc
phim & ngudi.

E. cecorum c6 thé gay tinh trang di khap khiéng, bénh viém khép va bénh viém
xuong tiy & ga gid thudng gy ra boi bénh viém khép va/hodc mo xuong. Hon nira, E.

cecorum ¢4 thé gy bénh viém mang ngoai tim.

S. gallinaceus ¢6 thé gay nhidm khuén huyét & gia cAm. Céc ton thuong vi mo bao
gdm phi dai lach, ching gan to, ching thén to va tinh trang sung huyét. Nhiéu vung hoai
tir va/hoac bénh nhdi mau & gan va lach két hgp v6i bénh viém ndi mac van tim cling

dugc quan sat.

C. coli 14 vi khuin gay ngd doc thuc phim, hau hét moi nguoi thuong bi nhiém
bénh do #n thit lon ¢ chtra vi khuan nay. C. coli gdy bénh viém dudng tiéu héa va bénh
va viém rudt cp tinh & nguoi, va bénh tiéu chay cép tinh. Lon 12 vat chu chinh, nhung C.
coli ciing c6 thé lay nhiém cho ngudi, cac loai gia cAm va nhiéu dong vat khéc.

S. suis 13 tic nhan gdy bénh quan trong & lon va mot trong nhitng nguyén nhéan
quan trong nhit gy chét do vi khudn & lon con sau khi cai sita gdy nhiém khuin huyét,
bénh viém mang nio va nhiéu bénh lay nhiém khéc.

Céc tac nhan gdy bénh c6 thé cling gy bénh, nhu bénh viém da khép, bénh viém
da thanh dich to huyét, 161 loan dudng rudt sau cai sita nhu bénh tiéu chay sau cai sita va

bénh phu va ching kiét ly & lon.
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Sang ché ciing dé cap dén duoc phdm chira ching va/hogc ché phdm theo sang ché

néu trén.

Sang ché ciing dé cdp dén dugc pham di€u tri va/hodc phong ngira bénh viém rudt
hoai tir va bénh viém rudt hoai tir xuat huyét, cu thé 1a bénh viém rudt hoai tr can lam
sang va bénh viém rudt hoai tir xuat huyéet, & dong vat, tot hon néu lon hodc gia cam,

chira-chung va/hoac ché pham theo sdng ché néu trén.

Sang ché ciing d& cap dén duoc phdm diéu tri va/hoic phong ngira bénh viém rudt
do vi khuin, bénh viém da hoai thu, bénh viém gan duong mat, bénh lay nhiém
Clostridium, bénh tiéu chay, th’mg kho thd, trudng bung, sung biu, bénh ké chau, bénh
viém da ban chéin, bénh viém vu do lién cau khuén, tinh trang di khép khiéng, bénh viém
khép, bénh viém da khép, bénh viém da thanh dich to huyét, 161 loan dudng rudt sau cai
sfta nhu bénh tiéu chay sau cai sita va bénh phu, ching kiét 1y, bénh viém xuong tiy,
bénh viém khép va/hodc md xuong, bénh viém mang ngoai tim, phi dai lach, chimg gan
to, chiing thén to, tinh trang sung huyét, tinh trang hoai tir, bénh nhdi mau & gan hoic
lach, bénh viém ndi maé van tim, nhiém khuén huyét va/hoic bénh viém mang ndo, &
dong vat, tbt hon néu & lon hodc gia cAm, chira chiing va/hogc ché phém theo sang ché

néu trén.

Sang ché cling mé ta phuong phap diéu tri va/hoic phong ngira bénh, t6t nhat néu
bénh duong rudt, t5t hon néu bénh viém rudt hoai tt hodic bénh viém rudt hoai tir xuét
huyét, t5t nhit néu bénh viém rudt hoai tir cAn 14m sang hodc bénh viém rudt hoai tir Xuét
huyét can 14m sang, & lon hodc gia cdm, bao gdm budc st dung ching va/hozc ché phim

va/hoic thé hdn tap theo sang ché cho dong vt can diéu tri.

Sang ché ciing mé ta phuong phap diéu tri Vé/hoéc phong ngira bénh, t6t hon néu
bénh & lgn hodc gia cam, duoc chon tir bénh viém rudt do vi khuén, bénh viém da hoai
thu, bénh viém gan duong mat, bénh lay nhiém Clostridium, bénh tiéu chay, ching khé
thd, truéng bung, sung biu, bénh ké chiu, bénh viém da ban chan, bénh viém vu do lién
ciu khudn, tinh trang di khap khiéng, bénh viém khép, bénh viém da khép, bénh viém da
thanh dich to huyét, rdi loan dudong rudt sau cai sita nhu bénh tiéu chay sau cai sita va
bénh phu, chung kiét ly, bénh viém xuong tiy, bénh viém khép va/hodc md xuong, bénh
viém mang ngoai tim, phi dai lach, ching gan to, chimg thén to, tinh trang sung huyét,

tinh trang hoai tr, bénh nh6i mau & gan hodc lach, bénh viém noi mac van tim, nhiém
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khudn huyét va/hoic bénh viém mang ndo, bao gom buéc st dung ching va/hodc ché

phim vd/hoic thé hdn tap theo sang ché cho dong vat can diéu tri.

Chung theo sang ché va/hoic thé hon tap cia né va/hodc ché phim chira chiing c6
thé dugc st dung cho dong vat trong thirc dn chin nudi va/hodc nudce ubng trong nhiéu
ngay trong toan bd cudc doi cia dong vat hodc trong cac giai doan hodc cac khoéang thoi
gian cu thé cua cudc doi cia dong vat. Vi du, ching va/hodc ché phém theo sang ché ¢c6
thé chi duoc st dung trong ché do dinh dudng khoi dong hoic ché do dinh dudng két

thuc cia dong vt trang trai.

Sang ché ciing mo ti phuong phép ting cuong sirc khoe clia ngudi va/hode cai
thién tinh trang thé chat chung ctia ngudi va/hodc 1am ting kha ning chéng chiu dich
bénh ciia ngudi va/hoic lam ting dép ing mién dich cua ngudi va/hodc thiét 14p hodc duy
tri hé vi khuan dudng rudt khée manh trong ngudi, bao gbm budc sir dung chiing theo

sang ché va/hodc thé hdn tap ctia n6 va/hodc ché pham chira chiing cho nguoi.

Sang ché cling mo ta st dung ching theo sang ché va/hodc thé hén tap cla név
va/hodc ché phdm chtra ching dé ting cudng stc khoe cla ngudi va/hodc céi thién tinh
trang thé chét chung ctia ngudi va/hodc lam tang kha ning chéng chiu dich bénh ctia
ngudi va‘hodc 1am ting dap img mién dich cua ngudi va/hodc thiét 1ap hodc duy tri hé vi
khuén duong rudt khoe manh trong ngudi, bao gdm budc sir dung ching theo séng ché

va/hodc thé hdn tap ctia né va/hodc ché phdm chira ching cho ngudi.

Ché phidm theo sang ché, cu thé 13 thirc an chan nudi, thuc pham va dugc pham
cling nhu nude ubng hodc nuée sir dung dé nudi trdng, t6t hon néu chira chiing theo sang
ché va dugc st dung cho dong vat & ham lugng nam trong khoang tir 1x10° dén 2x10"
CFU/g thtrc an chan nuéi hodc mL nude, cu thé 13 ¢ ham lugng khoéng 1x10° hoic
khoang 1x10* hodc khoang 1x10° hodc khoang 1x10° hodc khoang 1x10” hoic khoang
1x10® hodc khoang 1x10° hodc khoang 1x10' hodc khoang 1x10'" hoic khoang 1x10"
CFU/g thirc dn chdn nu6i hodc mL nudec, t6t hon néu & ham luong ndm trong khoang tir
1x10* d@n 1x10'° CFU/ g thitc an chan nudi hodc mL nudc, t6t hon nira néu & ham luong

nim trong khoang tir 1x10* d@n 1x107 CFU/g thiic &n chin nudi hodc mL nude.

Mdt cach tuong tmg, t6t hon néu ham luong wu tién cla ching theo séng ché

va/hodc thé hdn tap clia né trong thirc dn chan nuéi, thye pham va nudc uong theo sang
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ché nim trong khoang tir 0,1% dén 10% khdi lwong, tdt hon nita néu nim trong khoang

tir 0,2% dén 5% khéi lugng, t6t nhat néu nim trong khoang tir 0,3% dén 3% khéi luong.

Cac phuong phép theo sang ché c6 thé duoc st dung cho toan bd cac loai dong
vat, cu thé 13 toan bd cac loai dong vat khong phéai ngudi va khong phai con trung, tbt
hon nita néu toan bd cac loai dong vat c6 xuong séng nhu dong vat cd vu, dong vat thuy
sinh va chim.

Pong vt c6 thé thu dugc loi ich tir sang ché bao gém, nhung khong chi gi6i han
&, dong vat trang trai, tha nudi, dong vat ngoai lai, dong vat trong vudn thl, dong vat

thiy sinh, dong vat dugc st dung trong thé thao, giai tri hodc ngh€ nhiép.
Tét hon néu cac thi nudi duge chon tir chd, méo, gia cam va thi nudi ngoai lai.

Tt hon néu dong vat thiy sinh dugc chon tir cac loai ca cd vay va loai gidp xac
dugc st dung dé 1am thuc phdm cho ngudi. Dong vét ndy bao gbm, cu thé 13, ca chép, ca
rd phi, ca da tron, c4 ngu, ca hdi salmon, ca hoi trout, ca chém, ca trép, ca pecca, ca tuyét,
tom, tom hum, cua, tdm pandan va tdm song. Céc loai ca hdi salmon duoc wu tién trong
treong hop nay 1a ca hdi Pai Tay Duong, ca hdi dé, ca hdi masu, ca hdi vua, ca hodi

chum, c4 hoi coho, ¢4 hoi Danube, c4 hoi Thai Binh Duong va c4 hoi hong.

T6t hon nita néu dong vat thity sinh khac 1a ca nudi duoc tiép tuc ché bien d€ thu
dugc bot ca hodc dau ca. Vé van nay, tot hon néu ca nudi 1a c4 trich, ¢ minh thai, ca moi
dau, ca trong, ca ot vay nhé hodc ca tuyet.

Theo phuong 4n uu tién khéc, dong vat nay 1a dong vat trang trai, dugc nudi dé
tiéu thu hodc dudi dang dong vat san xuat thyc pham, nhu gia cam, lon va dong vat nhai
lai.

Gia cam c6 thé dugc chon tir gia cAm sinh san hodc gia cam nuodi trong nha, va ca
tir gia cam lam canh hodc chim hoang da.

Gia cam sinh san duoc uu tién trong truong hop nay 1a ga, ga tay, vit va ngdng.
V4t nudi sinh san trong trudng hop nay tét hon néu gia cam dugc tdi uu hoa d€ san xuat
con giong non hodc gia cam dugc t6i vu hoa de 1ay thit.

Gia cam lam canh hodc chim hoang di dugc uu tién 1a cong, ga 161, ga go, ga go
chukkar, ga sao, chim cut, ga go khong 16 lai Au A, ga gb trang, chim b6 céu va thién

nga, v6i chim cut duge dic biét uu tién.
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Gia cam dugc uu tién khéc 12 loai chim chay, cu the 1a da di€éu chau Phi va da diéu

chau Uc, ciing nhu vet.

Tét hon néu dong vat nhai lai theo sang ché duoc chon tir gia suc, dé va ctru. Theo
mdt phuong 4n, ché phdm theo sang ché c6 thé duoc sir dung cho dong vat nhai lai chua
treéng thanh dé ting cuong stre khoe ciia ching va, cu thé 13, d 1am giam ty lé mic bénh
tiéu chdy & dong vat nay. Pong vat nhai lai chua trudng thanh 14 dong vat nhai lai, bao

gom bé, & do tudi nam trong khodng tir khi sinh ra dén khodng mudi hai tuan.

Ché phim theo sang ché ¢ thé chira it nhat mot chit mang hoidc thanh phan thic

an chin nudi dién hinh hoac hon hop cta ching.

Céc chat mang thich hop 13 cac thanh phin bao ché tro dugc bd sung vao dé cai
thién sy hoan nguyén, hiéu lyc, hodc cic dic tinh vat ly va/hoic dé tro gitp trong viéc
bao g6i va st dung. Cac chit mang nay c6 thé dugc bd sung vio mot cach riéng r& hodc
két hop. Cac chat mang ndy co thé dugc chon tir chit chéng déng banh, chit chéng oxy
héa, chat don, va/hodc chit bao vé. Vi du vé cac chit mang hitu ich bao gdm polysacarit
(cu thé 13 tinh bot, maltodextrin, metylxenluloza, gom, chitosan va/hoic inulin), nguén
protein (cu thé 1a bot sira di tich kem va/hodc bot nude sita ngot), peptit, dudng (cu thé
la lactoza, trehaloza, sucroza va/hodc dextroza), lipit (cu thé 13 lexitin, diu thuc vat
va/hodc dau khoéng), muéi (cu thé 13 natri clorua, natri cacbonat, canxi cacbonat, da
phén, d4 vo6i, magie cacbonat, natri phosphat, canxi phosphat, magie phosphat va/hoic
natri xitrat), va silicat (cu thé 1a dét sét, cu thé 1a dat sét beolit, silic dioxit vo dinh hinh,
silic dioxit duoc hun khéi/két tia, zeolit, dit tdy mau, baylith, clintpolit, montmorilonit,
diatomit, talc, bentonit, va/hodc mudi silicat nhuw nhém, magie va/hodc canxi silicat). Cac
chat mang thich hop ddi v6i phu gia thitic #n chan nuéi duoc dé cap trong American Feed
pPéi ching Officials, Inc.' s Official Publication, dugc cong bd hang ndm. Vi du, xem
Official Publication of American Feed Control Officials, Sharon Krebs, editor, 2006 -
edition, ISBN 1-878341-18-9. Cac chét mang nay c6 thé dugc bd sung vao sau khi co
canh truong 1én men va/hodc trong khi va/hodc sau khi 1am kho. Céc chit mang duoc uu

tién theo sang ché dugc chon tir canxi cacbonat, diatomit va dau thuc vat.

Theo mdt phuong 4n wu tién, sang ché dé cap dén ché phém dam dic, cu thé 1a ché
phim phu gia thirc dn chan nudi, ttc 12 ché phdm thich hop dé bao ché thirc an chin nudi,

ma chtra it nhit mot ching theo sang ché va it nhit mot chit mang nhur néu trén, trong d6
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it nhat mot ching t6t hon néu & ham lwong nim trong khoang tir 0,1 dén 10% khéi lugng,
t5t hon nita néu & ham luong nam trong khoang tir 0,2 dn 5% khdi luong, cu thé 13 &
ham luong nim trong khoang tir 0,3% dén 3% khéi luong, t6t nhit néu & ham luong ndm
trong khoang tir 0,4% dén 2,2% khéi lugng, va it nhit mét chit mang tot hon néu & ham
luong it nhét 13 90% khdi lugng, t6t hon néu & ham luong nim trong khoang tir 90% dén
99,9% khéi lugng, t6t hon nita néu & ham luong nim trong khoang tir 95% dén 99,8%
khdi lugng, cu thé 13 & ham lugng nam trong khoang tir 97% dén 99,7% khdi luong, tt
nhit néu & ham luong ndm trong khoang tir 97,8% dén 99,6% khéi luong, va trong do
chat mang t6t hon néu vé co ban bao gdm d4 voi, cu thé 13 da véi v6i cac phan diatomit

va/hodc dau thue vat nhé hon.

Ché phim duoc wu tién theo sang ché, chua ching 6n dinh, c6 thé dugc sir dung
dé bao ché thirc an chin nudi va dugc phdm ciing nhu nude udng va nudce st dung dé
nudi trdng tot hon néu chira chiing theo sang ché véi ham lrong nhu md ta néu trén. Theo
mot phuong an dugc uu tién, 50 dén 1000g ché phém dam dac nay, cu thé 13 50, 100,
250, 500 hodc 1000g ché phém dam dic ndy, dugc sir dung trén mdi tAn thirc 3n chin
nudi, nudc udng hodc nude sir dung dé nudi tréng dé thu duoc ché phdm c6 thé duoc sir
dung cho dong vét nudi. T6t hon néu ché phidm d4m dic ndy chira it nhit mot chung theo
sang ché v6i ham luong nam trong khoang tur 1x10° dén 2x10" CFU, cu thé 13 ndm trong

khoang tir 2x10° dén 1x10" CFU, trén mdi g ché phidm dam dic.

Bat dau tir cac ché pham dam dic nay, thirc dn chdn nuoi va thuc pham cé thé
dugc bao ché bang cach tron cheé pham ddm dac nay lan lugt véi cac thanh phan thirc in

chdn nu6i hodc thuc pham dién hinh.

Céc thanh phan thirc an chan nudi dién hinh thich hop ma c¢6 thé duoc chira trong
ché phdm theo sang ché va/hodc duge sir dung trong viée bao ché thirc dn chin nudi bt
dAu tir ché pham dam dic theo sang ché bao gdm mot hodc nhiéu thanh phan sau: protein,
hydrat cacbon, chét béo, cac lgi khudn khéc, prebiotic (thtrc 3n st dung cho vi khudn
sdng sét ¢6 1gi cho dudng rudt), enzym, vitamin, chit didu bién mién dich, san phdm thay
thé sita, khodng chit, axit amin, chit e ché cau tring, cic san phdm trén co s axit

va/hodc thube, nhu khang sinh.
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Céac thanh phan chira hydrat cacbon ma cé thé duoc str dung theo sang ché 13, vi
du, cd, thirc #n tho, bot lda mi, bot hudng duong hodc bot dau tuong, va hdn hop cuia

chung.

Céac thanh phéan chita protein ma c6 thé duge st dung theo sang ché 13, vi du,
protein ddu tuong, protein d4u Ha lan, gluten Iia mi hodc gluten ngd, va hdn hop cuia

chung.

Céc thanh phén chira chit béo ma c6 thé duoc sir dung theo sang ché cu thé 1a dau,
co nguén géc tir ca dong vat va thyc vat, nhu dau thuc vat, vi dy, dau dau tuong, dau hat

cai, dau hat huéng duong, dau hat lanh hoic dau co, dau c4, va hdn hop cua ching.

Céc thanh phan chtra protein ma con chira chét béo ¢6 thé duoc sir dung theo sing
ché 13, vi du, bot ca, bot loai nhuyén thé, bot 1oai hai manh vé, bdt myc dng hodc v6 tom,

cling nhu hdn hop cua ching.

Tt hon néu céc loi khudn khac (DEM) c6 thé duge st dung két hop véi ching va
thé hén tap theo sang ché 1a vi khuén dugc chon tir céc loai Bacillus subtilis, Bacillus
licheniformis, Bacillus lentus, Bacillus pumilus, Bacillus laterosporus, Bacillus
coagulans, Bacillus alevi, Bacillus cereus, Bacillus badius, Bacillus thurigiensis,
Enterococcus faecium, va Pediococcus acidilactici. Vi du uu tién vé céc vi khuin nay 1a
Bacillus subtilis DSM 32539 (dugc luu trit tai Ngan hang gidng vi sinh vt va té bao Dic
vao ngay 14 thang 06 ndm 2017 theo cac didu khoan ctia Hiép uéc Budapest vé su cong
nhan quéc t& ddi véi viée luu trit vi sinh vat nhdm muc dich ding ky sang ché) va cac
ching phéat sinh cua no, Bacillus licheniformis DSM 32314 va Bacillus subtilis DSM |
32315 (ddu duoc luu tri tai Ngan hang giéng vi sinh vat va té bao Dirc vao ngay 12
thang 05 ndam 2016 theo céc didu khoan cua Hiép u6c Budapest vé su cong nhan qudc té
d6i v6i viéc luu trit vi sinh vat nham muc dich dang ky sang ché) va cac ching phat sinh
cla nd, Bacillus subtilis PB6 (nhu dugc mo ta trong Patent My s6 7,247,299 va duoc luu
trit v6i ma diang ky ATCC sb PTA-6737), dugc ban boi Kemin dudi dang nhan hiéu
CLOSTAT®, Bacillus subtilis C-3102 (nhu dugc md ta trong Patent My 56 4,919,936 va
dugce luu trit véi ma ding ky FERM BP-1096 ¢ Fermentation Research Institute, Agency
of Industrial Science and Technology, in Japan), dugc ban béi Calpis dudi dang nhan
hiéu CALSPORIN®, Bacillus subtilis DSM 17299, dugc ban bsi Chr. Hansen dudi dang
nhin hiéu GalliPro®, Bacillus licheniformis DSM 17236, dugc ban boi Chr. Hansen dudi
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dang nhan hiéu GalliProTect®, hdn hop ctia bao t Bacillus licheniformis DSMZ 5749
va bao ti Bacillus subtilis DSMZ 5750, dugc ban bsi Chr. Hansen dudi dang nhan hiéu
BioPlus®YC, Bacillus subtilis DSM 29784, dugc ban boi Adisseo/Novozymes dudi
dang nhin hiéu Alterion®, Bacillus subtilis, dugc ban boi Chr. Hansen dudi dang nhin
hiéu PORCBOOST®, hodc ching Bacillus coagulans nhu dugc md ta trong Patent My
s6 6,849,256. Cac loi khuén khéng phai Bacillus khéac, nhu Saccharomyces cerevisiae,
Pichia pastoris, Aspergillus niger, Aspergillus oryzae, hodc Hansenula, cling c6 thé duogc
stt dung trong ché phim theo séng ché. Dic biét 13, cac loi khudn khéc trong thuc pham
duge biét 1a ¢6 loi cho stre khde clia nguoi co thé duge st dung, nhu vi khuin san sinh
axit lactic, cu thé 1a Lactobacilli, hodc Bifidobacteria. Khi khong dugce bao ché dusi dang
mdt phan cta ché phdm theo séng ché, thi lgi khudn khéc c6 thé duge st dung cing véi

ché pham theo sang ché (& cung thoi diém hodc khac thoi diém).

Tt hon néu co chét dic hiéu cho loi khuén c6 thé duoc sir dung theo sang ché 1a
oligosacarit, cu thé 1a dugc chon tir galactooligosacarit, silayloligosacarit, lactuloza,
lactosucroza, fructooligosacarit, palatinoza hodc isomaltoza oligosacarit, glycosyl
sucroza, maltooligosacarit, isomaltooligosacarit, xyclodextrin, gentiooligosacarit,
oligosacarit diu tuong, xylooligosacarit, dextran, pectin, polygalacturonan,
rhamnogalacturonan, mannan, hemixenluloza, arabinogalactan, arabinan, arabinoxyian,
tinh bot khong tiéu héa, mehbioza, chitosan, agaroza, inulin, tagatoza, polydextroza, va

alginat.

Tét hon néu enzym cé thé duge st dung trong thirc &n chan nudi ché pham theo
sang ché va hd tro tiéu hoa thic 4n duoc chon tir phytaza (EC 3.1.3.8 hodc 3.1.3.26),
xylanaza (EC 3.2.1,8), galactanaza (EC 3.2.1,89), galactosidaza, cu thé 1a alpha-
galactosidaza (EC 3.2.1.22), proteaza (EC 3,4), phospholipaza, cu thé 12 phospholipaza
Al (EC 3.1.1.32), A2 (EC 3.1.1.4), C (EC 3.1.4.3), va D (EC 3.1.4.4), lysophospholipaza
(EC 3.1.1.5), amylaza, cu thé 13 alpha-amylaza (EC 3.2.1.1); lysozym (EC 3.2.1.17),
glucanaza, cu thé 13 beta-glucanaza (EC 3.2.1.4 hoic EC 3.2.1.6), glucoamylaza,

cellulaza, pectinaza, hoic hon hop bat ky ctia chung.

Vi du vé& cac phytaza c6 ban trén thi truong bao gdbm Bio-Feed™ Phytase
(Novozymes), Ronozyme® P va HiPhos™ (DSM Nutritional Products), Natuphos™
(BASF), Finase® va Quantum® Blue (AB Enzymes), Phyzyme® XP
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(Verenium/DuPont) va Axtra® PHY (DuPont). Cac phytaza dugc uu ti€n khéc bao gbm
céc phytaza duge md ta trong, vi du, WO 98/28408, WO 00/43503, va WO 03/066847.

Vi du vé xylanaza c¢6 ban trén thi trudng bao gdbm Ronozyme® WX va G2 (DSM
Nutritional Products), Econase® XT va Lua mejch (AB Vista), Xylathin® (Verenium) va
Axtra® XB (xylanaza/beta-glucanaza, DuPont). Vi du vé proteaza c6 ban trén thi trudong
bao gdm Ronozyme® ProAct (DSM Nutritional Products).

Vitamin c6 thé duoc st dung theo sing ché bao gdm vitamin A, vitamin D3,
vitamin E, vitamin K, vi du, vitamin K3, vitamin B12, biotin, cholin, vitamin B1 ,
vitamin B2, vitamin B6, niacin, axit folic va panthothenat, vi du, Ca-D-panthothenat,

hodc hdn hop ctia ching.

Chét didu hoa midn dich ma cé thé duoc st dung 13, vi du, khang thé, xytokin,

huyét twong dugc sdy phun, interleukin, hogc interferon, hodc hdn hop ctia chung.

Khoang chat cé thé duoc sit dung theo sang che bao gobm bo, coban, clorua, crom,
dong, florua, iot, sat, mangan, molypden, selen, k&m, canxi, magie, kali, hodc natri, hodc

hdn hgp cuia chiing.

Axit amin ¢6 thé dugc st dung theo sing ché bao gdm lysin, -alanin, threonin,

metionin hodc tryptophan, hodc hdn hgp cta chung.

Do do, sang ché ciing d& cap dén phuong phap san xuit thirc an chin nudi bao
gém bude tron it nhit mot ching va/hoac it nhét mot thé hon tap cua no va’/hodc it nhét
mot ché phém dam dic theo sang ché, cu thé 13 & lugng hitu hiéu dé tdng cuong stc khoe
d@ng vat, cu thé 13 stc khoe dudng rudt, véi cac thanh phén thtc an chan nudi, nhu
protein, lipit va/hodc hydrat cacbon, va tiy y cac chét ¢6 loi khac, t6t hon néu nhu néu
trén, dé thu dugc thic dn chin nudi. Phuong phép nay c6 thé cling bao gdm budc tao
vién.

Cac quy trinh tao vién chuén 13 di biét trong linh vuc nay cé thé dugc s dung,
bao gbém qua trinh ép dun thitc &n chin nudi kho hodc ban 4m. Tét hon néu nhiét do tao

vién nim trong khoang tir 65°C dén 120°C.

Chiing va ché phim theo séng ché ¢6 thé duoc thu nhan bang cach nudi cdy ching
theo sang ché theo cac phuong phap da biét trong linh virc ndy, bao gbm viéc st dung

mdi trudong va cic phuong phap khac nhu duge mé ta trong, vi du, US 6,060,051,
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EP0287699 hodc US2014/0010792. Cac quy trinh nudi cdy vi sinh vat & quy mé 16n
thong thudng bao gdm 1én men chim, 1én men trén gia thé rin, hodc nudi cdy trén bé mat
16ng. Vao cubi qua trinh 1én men, do chit dinh dudng di can kiét, cac té bao cia cac
ching bét du chuyén tiép tir pha sinh truéng sang pha hinh thanh bao tir, sao cho san
phdm cudi ciia qué trinh 1én men phan I6n 13 cac bao tir, cac chét chuyén héa va moi
truong 1€n men du. Sy hinh thanh bao tr 1a mdt ph?m cia vong doi tu nhién cda céc
ching nay va néi chung duoc bit ddu do té bao dap tmg vdi su han ché chit dinh dudng.
Su 1én men duogc thiét 1ap dé thu duoc muc dd cao cac don vi tao khuin lac cua cac té
bao Bacillus subtiliss va d& thuc diy su hinh thanh bio tir. Cac té€ bao vi khuén, bao tir va
chit chuyén hoa trong méi trudng nudi cdy thu duoc tir qué trinh 1én men c6 thé dugce st
dung truc tiép hodc dugc ¢b bang cac phuong phép cong nghiép thong thudng, nhu ly
tam, loc dong chay tiép tuyén, loc sau, va 1am bay hoi. Canh trudng 1én men da cb c6 thé
dugc rira, vi dy, thong qua qué trinh loc tach, dé loai bo canh trudng 1én men con du va

cac chat chuyén hoa.

Canh trudong 16n men hodc canh truong nudi cdy dic ¢ thé duoc 1am khé ma c6
hoic khéng bd sung chat mang biang cach sir dung céc quy trinh hodc cac phuong phép
lam kho thong thuong nhu sdy phun, siy thing hoa, sdy trén khay, sdy ting sbi, sy bing
tréng, hodc 1am bay hoi. Cac san pham kho thu dugc co thé dugc xu ly tiép, nhu bing
cach nghién hodc tao vién, dé dat duoc kich thudc hat hoic dang vat ly cu thé. Cac chét

mang, nhu d3 duge mo ta trén ddy, cling c6 the duge bd sung vao sau khi 1am khé.

Thé hén tap cta chung theo sang ché co thé 13 thé hén tap khong chira té bao hoic
th& hén tap chira manh té bao vun hozc thé hén tap chira hdn hop gbm c4c té bao nguyén

ven va manh té bao vun.

Thé hdn tap khong chira té bio clia ching theo sang ché c6 thé duoc thu nhan, vi
du, béng cach ly tdm va/hoac loc canh truong 1€n men. Phu thudc vao k¥ thuat dugce s
dung, thé hdn tap khong chira t& bao nay khong thé hoan toan khong chira té bao, ma c6
th8 van chira mot lugng t& bao nhé hon. Do cic té bao tiét cac hop chét nhu cic chat
chuyén hoa, enzym va/hodc peptit vao trong mdi truong xung quanh, nén dich néi cta
c4c té bao chtra hdn hop céc hop chét nay, cu thé 1a cac chat chuyén héa, enzym va/hodc
peptit, nhu duoc tiét boi cac t& bao nay. Do d6, theo mot phuong 4n duge wu tién cta

sang ché, thé hdn tap cta cac ching 13 dich ndi clia canh trudng 1én men.
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Cac ché phdm chira manh té bao vun cia céc ching c6 thé duoc thu nhan bang
cach 1am v té bao bing cac k¥ thut nhu da biét dbi véi ngudi c6 hiéu biét trung binh vé
linh vuc nay, vi du, bing phuong tién co hoc hodc bing cach st dung 4p suit cao. Phu
thudc vao do 16n cua lyc dugce dua vao, thu dugc ché phém chi chtra céc té bao bi pha vo
hodc ché pham chira hdn hop gém manh té bo vun va cac té bao nguyén ven. Viéc dong
nhét héa céc té bao c6 thé dugc tht_rc hién, vi du, béng cach sir dung may €p té bao French
press, thiét bi siéu 4m, thiét bj ddng nhAt hoa, thiét bi vi 16ng héa, may nghién bi, may
nghién truc, méy nghién st dung ‘dé cudi, mdy nghién hat, truc nghién 4p suit cao, may
nén truc dimg, may tron cdng nghiép, mdy tron cat toc do cao, may tron canh khuéy,
va/hodc polytron ddng nhit héa. Céc bién phép thay thé thich hop 1a xir Iy t& bao bang

enzym va/hodc hoa hoc.

Thé hdn tap khéng chira té bao theo sang ché con bao gbém thé hdn tap dugc thu
nhén bang cach trude tién 1a 1am v cac té bao bang cac k¥ thuat nhu néu trén va tiép
theo loai bo manh té bao vun va cac té bao nguyén ven con lai. Budc loai bé manh té bao
vun va cac té bao nguyén ven con lai co thé dugc thuc hién cu thé 1a béng cach ly tam

va/hoac loc.

Thé hdn tap cua ching theo séng ché ¢4 thé chira hoat chat 13 it nhit mot chat
chuyén hoa, tét hon néu hdn hop céc chat chuyén héa, nhu duge md ta chi tiét dudi day,
va/hodc it nhit mot enzym duge chon tir cac proteaza, cu thé 13 subtilisin, xylanaza

va/hodc xenlulaza, va/hodc it nhét mot peptit, va/hoac hdn hgp ctia ching.

Thé hon tap chira hdn hop hitu hiéu cia cac chét chuyén héa nhu dugc chira trong
ching theo sang ché va/hogc nhu duge chia trong thé hdn tap t& bao nhu néu trén, c6 fhé
duogc thu nhan, vi du, theo cac phuong phap dugc néu trong patent My 56 6,060,051. Cu
thé 13, thé hdn tap ndy cd thé dugc thu nhan bﬁng cach két tiia cac chét chuyén hoa nhu
duge chira trong thé hdn tap duoc néu trén bang céach sir dung cac dung méi hiru co nhu
etyl axetat va tiép theo hoa tan lai cac chit chuyén hoa da két tia trong dung moi thich
hop. Tiép theo, cac chét chuyén hoa c6 thé duge tinh ché béng cach loc loai cd, sao cho
tach nhém céc chit chuyén hoéa thanh céc phan doan khac nhau dua trén giéi han khéi

luong phén tur.

Thé hdn tap chita hon hop hitu hidu cia céc chét chuyén héa nhu duge chira trong

chiing theo sang ché va/hoic nhu duge chira trong thé hdn tap té bao nhu néu trén, c6 thé
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duoc thu nhén, vi du, theo cic phuong phép dugce néu trong patent My s6 6,060,051. Cu
thé 1a, thé hdn tap ndy cé thé duge thu nhan bang cach két tiia cac chat chuyén héa nhu
duoc chira trong thé hdn tap dugc néu trén bing cach sir dung cac dung mdi hiru co nhu
etyl axetat va tiép theo hoa tan lai cac chit chuyén hoa di két tiia trong dung moi thich
hop. Tiép theo, cic chit chuyén héa c6 thé dugce tinh ché bang cach loc loai ¢&, sao cho
tach nhém céc chit chuyén hoa thanh céc phéﬂ doan khéc nhau dua trén gii han khéi

lugng phén tir.

Tbt hon néu thé hdn tap chira hdn hop hitu hiéu cia céc chit chuyén hoa theo sang
ché bao gém it nhit nim, t6t hon nita néu it nhét 6,7,8,9,10 hodc 12, cu thé 14 toan bd
c4c chit chuyén héa ciia ching theo sang ché.. Ham luong cia cac chit chuyén hoa cia
ching DSM 32540 dugc thé hién trong Bang 5.1. Tét hon néu céc chit chuyén hoa co
khdi lwong phén tir ndm trong khoang tir 400 dén 4000 Dalton, t6t hon nita néu nim
trong khoang tir 500 dén 3500 Dalton.

Tt hon néu theo sang ché luong hitu hiéu ciia ching va/hodc thé hdn tap va/hoic
ché phim theo sang ché ludn dugc st dung trong cac phuong an theo sang ché. Thuat
nglt “luong hitu hi¢u” duge str dung trong ban md ta d8 chi lrgng tao ra it nhit mot tac
dung ¢6 101 cho dong vat va/hodc mdi trudong, cu thé 12 v6i cac dic tinh nhu néu trén, so
v6i dong vat khong duge st dung ching va/hodc thé hén tap va/hodc ché phéam theo sang
ché, nhung d3 dugc sir dung cling ché do dinh dudng (bao gdm thirc n chin nudi va cac
hop chét khac). |

Trong céc Gng dung diéu tri bénh, t6t hon néu luong co tac dung diéu tri bénh cia
ching va/hoic thé hén tap va/hodc ché phém theo sang ché dugc st dung. Thuéft ngit
“lugng c6 tac dung diéu tri bénh” duoc st dung trong ban mo ta dé chi luong du dé 1am
giam, dao nguoc hodc phong ngira tinh trang bénh 1y & dong vét. Muc lidu t61 vu dbi voi
dong vat khac nhau co thé d& dang dugc xé4c dinh béi ngudi co hiéu biét trung binh trong
linh vuc nay, bing cach danh gia kha ning cia ché phidm dé (i) trc ché hoic 1am giam vi
khudn gy bénh trong rudt & cac lidu khac nhau, (ii) lam tang hodc duy tri ham lugng cta
vi khuén c6 loi va/hoic (iii) ting cudng sttc khoe cua dong vét, cu thé 13 stc khoe dudng

rudt, & cac liéu khac nhau, trong so cac tiéu chuan khéc.

Vi du thwc hién sang ché
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Vi du 1. Céc dic diém cua ching lién quan dén kha niang sdng sét trong dudng
tiéu hoda.

Céc chung Bacillus subtiliss dugc sang loc tit cac mau moi trudng khac nhau dé
thu dugc ching tdt 1am vi sinh vat cho dong vat an truc tiép (DFM)/loi khuén. Do ching
nay duoc du dinh dé dat duoc tiém ning ddy da ctia n6 trong rudt cia dong vat dich,
chiing nay dugc sang loc so bd dé chiu dugc cac diéu kién mbi trudng khac nhau va cac
diéu kién lién quan dén rudt. Bao tir ctia chiing dugc tao ra (Nicholson and Setlow 1990),
rira va u & nhiét do 80°C trong 20 phut (ti¢t trung theo phuoﬁg phép Pasteur), sau do
chuén d6 theo céc d6 pha loang logarit/1 trong 10 bang cach st dung moi trudng thach
canh thang thit bé (VI, Difco™, no. 234420, Becton Dickinson GmbH, Heideiberg,
Germany). Dich pha loang & dd pha loang cao nhét thir hai trude khi khong sinh trudng
duge bao quan & nhiét do -80°C va st dung lam diém khéi diu chuan héa cho toan bd
cac danh gia khac tir trang thai bao tir. Dé mb phong qua trinh van chuyén qua da day
(Argenzio 2004a; Trampel and Duke 2004), khi nang séng s6t khi tiép xtc véi axit dugce
danh gia dua theo Larsen ef al. (2014). Qua trinh sinh truéng cta cac té bao sinh dudng
ciing duoc danh gia & do pH thip biéu thi qua trinh sinh truéng trong difu kién da
déy/diéu va mé, cling nhu trong sy c¢6 mit ciia mét ¢ néng do Ién dén 4 mM (B8631,
CAS 8008-63-8, Sigma-Aldrich) & d0 pH=7 dé x4c nhan qua trinh trudéng cua ching &
- doan gin clia rudt non ngay sau khi ra khoi da day hodc mé (Argenzio 2004b; Trampel
and Duke 2004). Kha ning sdng sét ciia chiing trong didu kién ky khi & rudt (Argenzio
2004b; Trampel and Duke 2004) dugc danh gia bing cach nudi cay dung dich bao tir di
duge chuédn héa trong cac diéu kién ky khi (AnaeroPak™, Thermo Fisher Scientific) -
trong méi trudong VI ¢ bd sung 2,5 mM KNO; (Glaser et al., 1995). Hon nita, hoat tinh
phan giai protein va phan giai xenluloza ky khi cia cac ching dugc dénh gia trén dia
thach VI co bd sung 1% bot stta dd tach kem (70166, Sigma-Aldrich) hodc 0,1%
xenluloza AZCL-HE khong tan trong nuéc (I-AZCEL, Megazyme International, Bray,
Ireland).

Hon nifa, hoat tinh phin giai xenluloza ky khi cta cac ching duoc danh gia trén
dia thach VI c6 bd sung 0,1% xenluloza AZCL-HE khong tan trong nudc (I-AZCEL,
Megazyme International, Bray, Ireland). Sau 24 gi¢ trong cac didu kién ky khi, mau xanh

ctia thach biéu thi hoat tinh xenlulaza.
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Ung sudt thdm thiu, nhu cling dugc thdy trong rudt (Argenzio 2004b; Trampel
and Duke 2004), dugc d4nh gia bang cach xac dinh qua trinh truéng trén thach VI ¢6 bd
sung 10% NaCl (den Besten et al., 2009). Cubi ciing, do 6n dinh nhiét cta bao tir dugc
danh gia dé x4c dinh d6 én dinh tao vién bing cach cho bao tir tiép xtic v6i nhiét d6 99°C
trong 20 phut (Palop et al., 1996) va tiép theo nudi ciy trén thach V1.

Chung Bacillus subtilis DSM 32540 sbng s6t sau khi di qua da ddy mé phéng, qua
trinh trudng cla ching Bacillus subtiliss DSM 32540 duoc quan sat bt dau & do pH=6.
Chung Bacillus subtiliss DSM 32540 sinh truéng ky khi va co thé phan hiy xenluloza
khong tan trong nudc va protein trong cac diéu kién ky khi. Ching Bacillus subtiliss
DSM 32540 c6 thé sinh truéng trong sy ¢6 mit cia mat & ndng do biang 2rﬁM va 4mM,
trong sy ¢6 mét ciia mét lon & ham luong bang 0,3% khdi lugng va trong su ¢6 mit cua
mat ga & ham luong biang 0,3% khdi lwong cling nhu trong su ¢6 mit cia NaCl & ham
luong bing 10% khéi luong. Chung Bacillus subtilis DSM 32540 dat duge sd lugng bio
tir trung binh bang 9,1 x 10° CFU/mL, va c4c bao tir clia ching Bacillus subtilis DSM
32540 c6 kha nang sdng sot sau khi tiép xtc v6i nhiét d6 99°C trong 20 pht.
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Vi du 2. Hiéu qua cua ching so sanh so véi tinh trang cua ching dugc s dung
1am ngudn dinh dudng truc tiép cho dong vat/lgi khuén st dung lam dinh dudng cho

dong vat - danh gia dinh lugng kha ndng chdng chiu v6i mat.

Dé danh gia kha ning canh tranh ctia chung Bacillus subtiliss DSM 32540 dugc
chon loc tir vi du 1, phén tich ti€u chudn dugc thuc hién béng cach s dung chuing
Bacillus subtilis DSM 17299 va/hodc ching Bacillus licheniformis DSM 17236 ¢4 ban
trén thi trudng. Kha nang sinh trudng cua cac ching trong doan gén ciia rudt non trong sur
c6 mit cia mat & do pH trung tinh ngay sau khi di qua da day (Argenzio 2004b; Trampel
and Duke 2004) duogc x4c dinh bang qua trinh truéng clia chung trong moéi trudng VIB ¢6
bb sung mat lon & ham luong bing 0,3% khéi lugng (Sigma Aldrich). Mi trudng nudi
cdy qua dém v6i hdn dich té bao ching tiém nang (50uL) va 10 mL VIB trong binh nén
dung tich 100mL dugc U & nhiét do 37°C va tbc d6 bang 200 vong/phit, sau d6 khoang
50pL méi trudng nudi cdy qua dém dugce chuyén vao cac dia dang td ong 100 giéng (Oy
Growth Curves Ab Ltd, former Thermo Labsystems, Helsinki, Finland) v6i 1 mL VIB &
d0 pH = 7 ¢6 bd sung mat lon & ham lugng bang 0,3% khéi lugng dé thu duge OD 0.2
per mL. Chung sinh truéng dic hiéu & nhiét do 37°C va tbc do bang 200 vong/phut dugc
quan st trong 48 gi¢ véi mét do quang dugc xac dinh 15 phat mot 14n bing cach st dung
thiét bi Bioscreeen C MBR véi g6i phin mém BioLink (Oy Growth Curves Ab Ltd).
Dénh gia dinh lugng dbi v&i mbi ching duogc so sanh dudi dang dién tich dudi duong
cong nim trong khoang thoi diém tir 0 dén 5 gid (AUC5 = mat do quang x thoi gian
(giv)), dién tich dudi dudong cong nim trong khoang thai diém tir 0 dén 10 gid (AUC10 =
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mat d0 quang x thoi gian (gio)), va thoi gian cho dén khi cac ching dat dugc mat do
quang t6i da (T tinh theo don vi gi). Cc két qua duoc thé hién trong Bang 2.1.
Bang 2.1. Qua trinh sinh truéng cua ching Bacillus subtilis DSM 32540 va cac

chiing chuén DSM 17299 va DSM 17236 trong su c6 mit ciia mat lon & ham lugng bang
0,3% khdi luong.

Ching Tmax | AUCS5 | AUCI0 | AUC30
DSM 32540 | 9,25 3,33 10,35 31,68
DSM 17299 26 1,57 3,68 22,67
DSM 17236 | 36,75 1,19 3,27 15,02

AUCS, dién tich du6i dudng cong nam trong khoang thoi diém tir 0 &n 5 h = mat
dod quang x gio; AUCIO0, dién tich dudi dudng cong nim trong khoang thoi diém tir 0 dén
10 h = méat do quang x gid; Ty, thoi gian tinh theo don vi gid cho dén khi dat duoc mat

d6 quang cuc dai.

Trong so sanh truc tiép, ching Bacillus subtilis DSM 32540 dat dén mit d6 quang
cuc dai cta nd trong su ¢6 mat cia mat lgn & ham lugng béng 0,3% khdi lugng nhanh
hon 16,75 gid so v6i chung ching DSM 17299 va nhanh hon 27,5 gio so v6i chung DSM
17236. Ngoai ra, ching Bacillus subtilis DSM 32540 twong ung sinh truéng nhanh gip
2,7 1an trong 5 gio du, nhanh gép 3,2 14n trong 10 gio diu va nhanh gip 2,1 1an trong 30
gi&r dau so v6i qua trinh sinh truéng ctia ching DSM 17236. Hon nita, ching Bacillus
subtilis DSM 32540 c6 kha sinh trudng trong sy c6 mat cia mat ga ¢ ham luong bang
0.3% khéi lugng. |
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Vi du 3. Hiéu qué cua ching so sanh so v6i vi sinh vat dugc st dung lam nguén
dinh dudng truc tiép cho dong vat (DFM) / loi khuén trong tinh trang k¥ thuat ddi véi sur
dinh dudng cta dong vat - qua trinh trudng trong su ¢ mit cla céc axit béo mach ngin

(short chain fatty acid - SCFA).
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Qué trinh trudng twong ddi ctia cac ching DSM 32540 va DSM 17299 duge danh
gia trong sy c6 mit clia cic axit béo mach ngan nhu duge quan sat trong rudt voi tam
quan trong ting dan vé phia rudt gia (Argenzio 2004b; Trampel and Duke 2004). Cac thir
nghiém dugc bét dau bang cach st dung dung dich bao tir d3 dugc chuin hoa nhu duge
mo ta trong vi du 1 danh gid qua trinh truéng hiéu khi trong moi trudng VI & nhiét do
37°C va d6 pH=6, thong sd doc duge 13 qua trinh trudng so v6i qué trinh khéng sinh
truong. D61 v6i thir nghiém nay, moi truong VI duge diéu chinh dén d6 pH = 6 béng
cach str dung dung dich dém Mcllvaine (Palop et al., 1996) va sau d6 c6 b sung 0,05%
axit axetic (HA, 537020, CAS 64-19-7, Sigma-Aldrich), 0,05% axit propionic (HP,
P1386, CAS 79-09-4, Sigma-Aldrich) hodc 0,2% axit lactic (HL, W261106, CAS 50-21-
5, Sigma-Aldrich). Céc két qua dugc thé hién trong Bang 3.1.

Béang 3.1. Danh gia qua trinh trudng cta chung Bacillus subtiliss DSM 32540 va
ching DSM 17299 trong sy c6 mit cda axit béo mach ngén & d6 pH = 6.

Chiing Axit axetic Axit propionic Axit lactic
DSM 32540 Co Co Céo
DSM 17299 | Khong sinh truéng | Khong sinh truong | Khong sinh trudng

Chuing Bacillus subtiliss DSM 32540 c6 kha nang sinh truéng ¢ do pH=6 trong su
c6 mit clia axit axetic, axit propionic va axit lactic, trong khi d6 ching DSM 17299
khong c6 kha ndng sinh trudng tir giai doan bao tir trong cac diéu kién nay.
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Vi du 4. Hiéu qua cta ching so sanh so véi vi sinh vét dugce st dung 1dm ngudn
dinh dudng trire tiép cho dong vat (DFM)/loi khudn trong tinh trang k¥ thuat déi véi su
dinh dudng cia dong vat - danh gia dinh luong hoat tinh enzym.

Tuong ty v6i thir nghiém dugce thuc hién trong vi du 2, cac chung DSM 32540,
DSM 17299 va DSM 17236 dugc so sanh dé danh gia hoat tinh phan gii xylan hiéu khi
tuong tng. Hoat tinh xylanaza dugc x4ac dinh nhu duge mo ta trong Larsen et al., (2014).
Phan tich dugc thue hién ba lan 1ap lai doc 1ap, sau d6 tinh trung binh duéi dang mili don

vi trén mdi microlit dung dich.

Bang 4.1. Hoat tinh xylanaza ciia cac ching DSM 32540, DSM 17299 va DSM
17236.

Ching Hoat tinh xylanaza (mU/mL)
DSM 32540 11,8 £ 0,3
DSM 17299 118 £ 1,5
DSM 17236 79 + 1,3

Trong so sanh truc tiép, chung Bacillus subtilis DSM 32540 c6 hoat tinh xylanaza
cao gip 1,5 1an so v6i ching DSM 17236 va hoat tinh xylanaza tuong duong so véi
chung DSM 17299.

Tai liéu tham khao
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Vi du 5. Hiéu qua cua ching so sanh so vé6i vi sinh vat dugc sir dung 1am ngudn
dinh dudng truc tiép cho dong vat (DFM)/loi khuén trong tinh trang k¥ thuat ddi véi su
dinh dudng ctia dong vat - su biéu hién cua céc chét chuyén héa va su @c ché tic nhan

gy bénh.

Tuong tu nhu cac thir nghiém dugc thuc hién trong vi du 2, cédc chung Bacillus
subtilis DSM 32540 va ching thé dai DSM 10 duoc so sanh dé danh gia s lugng tuong
g ctia cac chit chuyén hoa duoc biéu hién va cac tac nhan gay bénh dugc tc ché trong
mdi trudng tuong tmg. D& phan tich su biéu hién ciia chit chuyén héa, cac ching khéi
dong dugc sinh trudng va céac thir nghiém dugc thuc hién nhu duge mo ta trong Scholz et

al. (2011). Tr mdi truong canh thang Luria Bertami (10mL, LB, Thermo Fisher
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Scientific), chung khéi dong dugc sinh trudng trong 24 gio ¢ nhiét 4o 37°C va tbc do
bang 160 vong/phiit trong binh dung tich 100mL, 100pL dugc chuyén sang chiing chinh.
Chiing chinh dugc sinh trudng trong méi truong LB (10mL) chira dung dich kim loai vi
luong KellyT (0,2mL/L, LBKelly, Scholz et al. 2011), hodc mdi trudng canh thang déu
tuong Trypticase (10mL, Oxoid, Thermo Fisher Scientific) v6i 0,6% chiét xuét nAm men
(Y1625, CAS 8013-1-2, Sigma-Aldrich; mdi truong canh thang thu dugc duge viét tit 13
TSBYE), ca hai trong 24 gio & nhiét 4o 37°C & tdc do bang 160 vong/phut trong binh
dung tich 100mL. Méi truong nudi cdy chinh (4mL) dugc két hop vé6i n-butanol (2mL)
trong dng thir nghiém dung tich 15mL, lic xo04y trong 3 phiit, sau d6 siéu 4m trong 15
phut. Sau khi ly tdm trong 1 phut & tbc do bang 5000 vong/phut, pha hitu co dugc phin
tach, 1am kho trong diéu kién chan khong va phan tich bang phuong phap sdc ky long A
hiéu ning cao - khdi phd ion héa bang phun dién tir (HPLC-ESI-MS; Chen et al., 2006).
Mbi mau duge do & hai ché dd khac nhau, ché d6 am va duong, va khéi phé duoc thu
nhan. Céc pic thu dugc nhu duge bdo cdo tuwong tu trong Teo and Tan (2005) duge
chuyén dbi thanh khdi lugng phan tt tinh theo don Da. Cac két qua dé so sanh dugc thé
hién trong Bang 5.1.

Bang 5.1. (a) So sanh c4c chét chuyén héa duge biéu hién boi ching DSM 32540

va chung thé dai DSM 10 tuong g trong mdi trudong canh thang LB-Kelly va TSBYE
(n/d c6 nghia 1a khong phat hién duoc)

Chiing 330 | 350 | 352 | 423 | 424 | 477 | 480 | 572 | 993 | 994 | 1008 | 1143
Da | Da | Da| Da |Da|Da | Da| Da| Da | Da Da Da

DSM 10 nd |n/d|nd|nd|nd|nd|nd|nd| co | nd co n/d
DSM 32540 co c6 | ¢cb cO | cO | cO | cd | co | cod cod cd cd

Bang 5.1. (b) So sanh c4c chét chuyén héa duge biéu hién bi chings DSM 32540

va ching thé dai DSM 10 twong (ng trong mdi truong canh thang LB-Kelly va TSBYE
(n/d c6 nghia 13 khong phat hién dugc)

Chiing 1022 1026 1036 1040 1050 1460 1462 1476 1489 1504 1505 3401
Da Da Da Da Da Da Da Da Da Da Da Da
DSM 10 cd n/d co n/d cd co cd co n/d co n/d co
DSM 32540 cO co cd co cd co n/d cd co co cd )

Ngoai ra, hoat tinh tc ché tac nhan gdy bénh thong qua qua trinh san sinh chat
chuyén hoa thir cap ctia Bacillus subtilis, dudi dang mot phan ctia cac chét chuyén hoa tir
Bang 5.1. nhung khong dugc danh gia chit ché, dugc danh gia bing thir nghiém dbi
khang giéng khuéch tan (Parente et al. 1995).
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Thtt nghiém d6i khang giéng khuéch tin duge thyc hién v6i 7 tac nhin gdy bénh
khac nhau, Clostridium perfringens, Clostridium difficile DSM 1296, Enterococcus
cecorum DSM 20683, Staphylococcus aureus subsp. aureus DSM 20231, Streptococcus
gallinaceus DSM 15349, Streptococcus suis ATCC 43765 va Campylobacter coli ATCC

33559.

Ba chung Clostridium perfringens gay bénh tiém nang duoc thir nghiém 12 chiing
~ dién hinh Clostridium perfringens ATCC 13124 tir Teo and Tan (2005), cling nhu hai
ching phan lap gy bénh Clostridium perfringens tir lon, do RIPAC-LABOR GmbH,
Potsdam-Golm, Germany cung cap. Ching Clostridium perfringens typ C tit Ripac nhu
sau: Chung BB-081_ Cpe va chung BB-031_Cpe dugc phén 1p tir duong ti€u hoa cta lgn
duong tinh véi bénh viém rudt hoai tir. Ching BB-081_Cpe la duong tinh véi cpb2
(Songer et al. 2005) va &m tinh voi netB va ching BB-031_Cpe dugc tht nghiém duong
tinh v6i doc t& P2 (Allaart et al. 2012). Ching ATCC 13124 dugc biét 12 ching sinh doc
t6 alpha typ A dong vai trd 13 ching Clostridia dién hinh.

Clostridium difficile 13 taic nhin gdy bénh quan trong méi phat sinh gy bénh ti€u
chdy chu yéu & lon méi sinh (Songer et al. 200). Lon con bi lay nhidm c6 thé bi ching
kho thé, truéng bung, va sung biu. Bénh tiéu chay c6 thé khong xuét hién & toan bd céc
Jon bi 14y nhiém. Chung DSM 1296 1a ching C. difficile dién hinh d3 biét va san sinh doc
t6 té bao.

Staphylococcus aureus subsp. aureus cO thé gy bénh ké chiu & ga (McMullini
2004), bénh viém vu do lién ciu khuin & lon nai (Contreras et al. 2011) va vi khuin nay
6 kha ning san sinh ddc td gdy ngd doc thuc pham & ngudi (2016 Centers for Disease

Péi chimg and Prevention). Ching DSM 20231 14 ching huyét thanh typ 3.

E. cecorum c6 thé gay tinh trang di khap khiéng, bénh viém khép va bénh viém
xuong tiy & ga gio thuong gy ra béi bénh viém khép va/hodc mo 'xuong. Ngoai ra, E.
cecorum c6 thé gdy bénh viém mang ngoai tim [Kense et al. 2011]. Ching DSM 20683
dugc phén 14p tr manh trang cua ga.

S. gallinaceus c6 thé gay nhiém khuan huyét & gia cdm. Cac tén thuong vi mé bao
gbm phi dai lach, chimg gan to, chimg than to va tinh trang sung huyét. Nhiéu ving hoai
tir va/hodc bénh nhdi mau & gan va lach Két hop véi bénh viém ndi mac van tim cling

duoc quan sat [Collins et al. 2002].
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S. suis 14 tic nhan giy bénh quan trong ¢ lon va mot trong nhitng nguyén nhan
quan trong nhit gy chét do vi khuén & lon con sau khi cai sita giy nhiém khuan huyét,
bénh viém mang nio va nhiéu bénh iy nhiém khac [Goyette-Desjardins er al. 2014].
Chung ATCC 43765 thugc nhdm huyét thanh hoc: R; kiéu huyét thanh 2 va dugc phan
18p tir lon.

C. coli 14 vi khudn gdy ngd doc thuc phim, hau hét moi ngudi thudong bi nhiém
bénh do #n thit lon c6 chtra vi khuan nay. C. coli giy bénh viém dudng tiéu héa va bénh
va viém rudt cp tinh & ngudi, va bénh tidu chay cAp tinh [Fitzgerald et al. 2007]. Lon 13
vat chu chinh, nhung C. coli ciing ¢6 thé 14y nhiém cho ngudi, cc loai gia cam va nhiéu

d6ng vat khac. Ching ATCC 33559 dugc phan 1ap tir phan lon.

Céc chung Bacillus dugc sinh trudng trong mdi truong TSBYE (10mL, 30g/L
TSB + 6g/L chiét xu4t ndm men) hoic moéi truong LB-Kelly (mdi trudng LB ¢6 bd sung
dung dich chtra cdc nguyén t6 vi lugng ctia méi truong DSMZ 1032) trong 16 gid & nhiét
d6 37°C va tbc d6 bang 200 vong/phit trong binh lic dung tich 100mL. C4c ching giy
bénh dugc sinh trudng trong cac didu kién thich hgp dudi dang mdi trudng nudi ciy 1ong
dén mat d6 quang & budc séng 595nm it nhit bing 1, sau d6 moi trudong nudi cay
(100pL) dugc cdy trai bang thia v6 trung trén b& mat cta cac dia thach. Pdi vai S,
gallinaceus, cac dia thach BHI, toan bd cac tidc nhin gdy bénh con lai, cac dia thach
TSBYE duoc sit dung. Ba giéng duong kinh 9 mm dugc cét thanh cac dia kho. Giéng thi
nhét duoc st dung 1am mai trudng ddi chung khong duge cdy véi chiing thir nghiém,
gibng thir hai duoc cdy véi ching Bacillus khong tc ché (100puL, B. cereus var. toyoi,
NCIMB 40112), giéng thit ba dugc ciy véi ching Bacillus subtilis DSM 32540 hodc
DSM 17299 (100uL). Sau 24 gid u trong cac diéu kién thich hop & nhiét d6 37°C, duong
kinh vong ly gidi (mm) dugc x4c dinh bang cach do tir mép cla giéng duc}c cit dén bo
ctia vét dugc ly giai. Mai khudn lac dugc do hai lan (theo chiéu ngang va chiéu doc), sau
d6 tinh trung binh. Céc két qua duge thé hién trong cac bang sau.

Bang 5.2: So sanh hoat tinh trc ché cac ching gay bénh Clostridium cta Bacillus
subtilis DSM 32540, DSM 17236 va DSM 17299 trong cac thir nghiém déi khang giéng
khuéch tan trén mdi truong LB Kelly, céac tri s6 duoc tinh theo dudng kinh vong ly giai
tdc nhan gdy bénh (mm).
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Téac nhan giy Clostridium Clostridium Clostridium s
A . . . C. difficile
bénh — perfringens perfringens perfringens DSM 1296
Loi khuan | ATCC 13124 | BB-081 Cpe BB 031 Cpe
DSM 32540 20,3 26,3 18,7 12,3
DSM 17299 8 8 8 n/d
DSM 17236 17 15,5 8 8

33/47

Dt liéu cho thiy ring DSM 32540 c6 kha ning tc ché sinh trudng cua

Clostridium perfringens va S. difficile rit hitu hidu, cu thé 13 so v6i DSM 17299.

Bang 5.3: So sanh hoat tinh (e ché cic chung giy bénh Staphylococcus,
Streptococcus va Campylobacter cia Bacillus subtilis DSM 32540 , DSM 17236 va
DSM 17299 trong céc thir nghiém dbi khang giéng khuéch tan trén moi truong LB Kelly,
c4c tri sb duoc tinh theo dﬁbng kinh vong ly giai tdc nhan gdy bénh (mm).

Ta;;ﬁ? n_igay 8. au;‘zt’fz::bsp * | S. gallinaceus S. suis C. coli
Lq’i.khuz"m ! DSM 20231 DSM 15349 DSM 9682 | DSM 4689
DSM 32540 21 21,8 30,4 28,4
DSM 17299 8 8 13,5 8
DSM 17236 n/d n/d 20,7 8

Dit liéu cho thdy raing DSM 32540 c6 kha ning trc ché sinh trudng ctia S. aureus

subsp. aureus, S. gallinaceus, S. suis va C. coli rat hitu hiéu, cu thé 13 so v6i DSM 17299.

Bang 5.4: So sanh hoat tinh tc ché cac ching gay bénh Enterococcus cecorum cia
Bacillus subtilis DSM 32540, DSM 17236 va DSM 17299 trong cac thir nghiém dbi
khang giéng khuéch tan trén moi truong TSBYE, céc tri s6 dugc tinh theo dudong kinh
vong ly gidi tdc nhan gdy bénh (mm).

Tac nhan gay E. cecorum
bénh — ) ’
Loi Khuin ! DSM 20683
DSM 32540 16,9
DSM 17299 8
DSM 17236 13,7

Dit liéu cho thiy ring DSM 32540 c6 kha nang trc ché sinh trudng cta E. cecorum
rét hiru hiéu, cu thé 14 so véi DSM 17299.
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Vi du 6. Panh gia dinh lugng hoat tinh enzym chéng oxy héa.

Su ¢6 mit ciia cic gbc oxy phan Gng trong mét can bang oxy héa, c6 thé giy ra
boi cac didu kién cang thing, vi du Gng suat nhiét (Lin et al., 2006), c6 thé din dén phan
hity ADN, protein hogc lipit. Céc loi khuén c6 thé hd tro hé théng bao v¢ oxy hda cta vat
cha bang cach l1am ting hoat tinh enzym chéng oxy hoa (Aluwong et al., 2013, Mishra et
al., 2015). Do @6, ching Bacillus subtilis DSM 32540 duoc sang loc hoat tinh enzym

chéng oxy hoa, cu thé 13 hoat tinh superoxit dismutaza va hoat tinh catalaza.

Dé danh gi4 hoat tinh catalaza clia cac mang sinh hoc dugc sinh truéng cia ching, -
ching dugc sinh trudng trong moi trudng LB ¢o bd sung glucoza trong 15 gir & nhiét do
37° C va tbc d6 bang 200 vong/phut trong cic binh lic. Cac moi truong nudi céy duogc
diéu chinh dén mat do quang ODgo bang 1,0 va cac moi truong nudi cdy (10pL) dugc
cdy didm 1én céc dia thach chira méi truong TSBYE (30g/L TSB + 6g/L chiét xuét nim
men) hodc mdi truong LB-Kelly (moi truong LB cé bd sung dung dich chtra cic nguyén
t6 vi lugng clia mdi truong DSMZ 1032), dugc t & nhiét d6 37° C trong diéu kién hiéu
khi va ¢ nhiét d6 37°C trong diéu kién 0,2% oXy trohg 15 gio. Dung dich H,0O, 3% (dung
dich hydroperoxit 3%, Sigma-Aldrich®) dugc nhd vao cac khuin lac va hoat tinh
catalaza dugc phan tich. Thong sb doc duge 1a mirc do san sinh O, va H,O tir H,0, 1a Kkét

7 qua ctia qud trinh tao bot trén cac khuén lac.

Bang 6.1. Danh gia hoat tinh catalaza cia cac khuin lac cta ching Bacillus
subtilis DSM 32540 duoc sinh trudng dudi dang mang sinh hoc trén moéi truong LB-
Kelly hodc mdi trudong TSBYE trong céac diéu kién hiéu khi.

Chiing TSBYE | LB-Kelly
DSM 32540 Co Co

Chung Bacillus subtilis DSM 32540 c6 hoat tinh catalaza khi dugc sinh trudéng

trong cac dieu kién hiéu khi.

Bang 6.2. Panh gid hoat tinh catalaza cua cac khudn lac ctia ching Bacillus
subtilis DSM 32540 dugc sinh trudéng dudi dang mang sinh hoc trén moi trudng LB-
Kelly hodc méi truong TSBYE trong diéu kién 0,2% oxy.

Chiing TSBYE | LB-Kelly
DSM 32540 Cé Cé

Ching Bacillus subtilis DSM 32540 cling cé hbat tinh catalaza khi dugc sinh

truéng trong diéu kién 0,2% oxy.
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Hoat tinh catalaza cling dugc phén tich trong chiét xuét protein thu dugc tir cac té
bao sinh vat phu du duoc sinh truéng trong cac didu kién hiéu khi. Ching Bacillus
subtilis DSM 32540 dugc sinh truéng trong 15 gio trong moi truong LB chira glucoza &
nhiét d6 37°C va tbc d6 bang 200 vong/phut trong cac binh lic. M6i trudng nudi cy té
bao (8mL) dugc thu nhén bang cach ly tAm trong 10 phit & nhiét do 4°C va tbc d6 bang
3000 vong/phit va hat té bao duge tao hdn dich lai trong dung dich PBS ¢6 dé pH =173.
Céc chiét xuét té bao hoa tan duge thu nhan bing may nghién bi kich ¢& nhd. Cac té bao
da dugc pha v& dugce ly tdm trong 10 phat ¢ nhiét do 4°C va toe ‘dO bang 13000
vong/phit va dich ndi dugc st dung frong cac bude tiép theo. Nong do protein ctia céc
chiét xut protein dugc xac dinh bing phuong phap Bradford véi chat chudn 13 albumin
huyét thanh bo (Bradford, 1976). Nodng do cia cac chiét xuét protein dwoc didu chinh
bang dung dich PBS ¢6 46 pH = 7,3, cac chiét xut protein dugc tron v6i dung dich dém
nap mau tu nhién (2x, VWR) va phuong phép dién di trén gel tu nhién (gel polyacrylamit
khong bién tinh 10%, Biorad) dugc thuc hién dé phan tach protein & nhiét do 4°C. Dau
d6, hoat tinh catalaza trong céc chiét xuét t8 bao tir cac té bao sinh vat phu du dugce phat
hién bang cich nhuém mau gel bing dung dich nhuém mau cha 1% FeCl; va 1%
K;Fe(CN)s (Woodbury et al., 1971). Hoat tinh catalaza c6 thé duoc quan sat dudi dang

cac bang sang mau.

Chiing LB with glucoza
DSM 32540 Cé

Chung Bacillus subtilis DSM 32540 cling c6 hoat tinh catalaza trong cac diéu kién

thir nghiém déac hi¢u nay.

Hoat tinh superoxit dismutaza ciing dugc phan tich trong céc chiét xuét protein tir
céc t& bao duoc sinh trudng trong cac diéu kién hiéu khi. Céc chiét xuét té bao duoc thu
nhén bing phuong phdp md ta néu trén va protein duge phan tach bang phuong phap
dién di trén gel tu nhién & nhiét 4o 4°C. Hoat tinh superoxit dismutaza dugc phat hién
bing cich nhuém mau gel bang phuong phap nhudm mau xanh nitro tetrazolium do

Beauchamp and Fridovich phét trién (1971).

Chiing LB chira glucoza
DSM 32540 Co

Chuing Bacillus subtilis DSM 32540 c6 hoat tinh superoxit dismutaza trong cac

diéu kién thir nghiém.
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Vi du 7. Phat hién san sinh lactat

Cac két qua nghién ciru in vitro cho thay riang hoat tinh trc ché tai ban cla tac nhan
giy bénh c6 thé dugc diéu hoa béi cac hop chét khéi lwong phan tir thip (Oelschliger
2010). Pung dau danh sach nay 1a cac axit béo mach ngén, vi du axit lactic (Oelschliger
2010). Hoat tinh trc ché cAc tic nhan gy bénh c6 thé dugc gidi thich theo co ché lam
giam do pH bing cach san sinh axit lactic(Fuller 1992). Vi khuin axit lactic, cling duoc
sir dung 1am lgi khuédn trong thirc &n chin nudi c6 kha ning san sinh axit lactic 13 sin
phim cubi cung chinh trong qua trinh 1én men cabohydrat (Halasz 2009). Két qua thir
nghiém cho thiy rang ching Bacillus subtilis DSM 32540 c6 thé san sinh lactat in vitro.

Ching Bacillus subtilis DSM 32540 va Bacillus toyonensis - 101 khuin bacillus ¢6
kha ning san sinh axit lactic- dugc so sanh danh gia vé kha ning san sinh lactat ky khi.
Kha nang san sinh lactat dugc x4c dinh nhu sau: Céc ching khéi dong cia chung dtfgc

sinh truéng qua dém & nhiét d6 37°C trong moi truong TSBYE (10mL, 30g/L TSB +
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6g/L chiét xuit ndm men) trong cac diéu kién hiéu khi. Ching chinh dugc chy v6i mat do
quang ODggo biang 0,2 trong mdi truong TSBYE (10mL) c6 bd sung 25g/L sucroza va
5SmM KNO; trong cic 6ng Falcon dung tich 15mL & nhiét 4§ 37°C két hop khong lic
trong 48 gio. Ham lugng lactat trong dich nbi dugc do bang phuong phap HPLC-UV.

Ty 1€ san sinh lactat
(%)
‘Bacillus toyonensis 100,00
DSM 32540 147,47

Chuing Bacillus subtilis DSM 32540 san sinh lactat & ty 1€ cao hon 50% so véi
ching loi khuan Bacillus toyonensis.
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Vi du 8. So sanh ning suét cta lon dugc nudi & Trung Quéc dugc cho an Ching

Bacillus subtilis DSM 32540

Thtr nghiém bao gdm 168 lon con da cai sita 25 ngdy (Landrace x Yorkshire),
duoc chia ngﬁu nhién thanh ba nhém diéu tri (Bang 8.1), v6i 8 16 1ap lai, 7 lgn con ¢6 can
ning trung binh bing 6,5 + 0,5 kg trong mdi 16. Ba nhom diéu tri chu yéu dua trén ngo-
bdt dau tuong (Bang 8.2) va bao gbm; 1. Pdi chiing co ban (Dbi chtng), 2. bbi ching +
30g Virginiamycin/MT thirc dn chdn nudi (AGP), 3. Déi chimg + Ching Bacillus subtilis
DSM 32540 & 250 g/MT chira 2,0%10° CFU/g (DSM 32540). Diéu tri thir nghiém 1a cho

4n theo nhu ciu & dang cam tir 1 dén 42 ngay tudi

Béng 8.1: Piéu tri thir nghiém

Diéu tri Kiéu ché d6 dinh dudng Luong chat phu gia dugc bao gdm

1 Ché d6 dinh dudng ddi ching (khéng c6 AGP) --

) Ché d6 dinh dudng dbi chimg + khang sinh B
(AGP, virginamycin (0,04 kg/t))

3 Ché d6 dinh dudng d6i chimg + DSM 32540 500 g/t
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Thanh phan % Khoi lwgng
Ngo 48
SBM, 46% 11,68
Lua mach 10
SBM 1én men, 50% 6
Nudc sita, 3,5% 53
Dau trong diy du chit béo 4
Dau dau tuong 3
Bot ca 3
Glucoza 2,5
Dudng mia 2,5
1S, 38% 0,98
CPM, 23% 0,45
Lys, 98% 0,45
Chét axit héa 0,3
Thr 0,25
Mudi 0,24
Metamino 0,2
Valin 0,08
Try 0,07
Thirc 4n so ché 1
Thanh phén dinh dudong %, Khbi lrong
Protein tho 22,00
Xo thd 3,89
ME, MJ/kg 14.23
ME, kcal/kg 3402
NE, MJ/kg 10,40
NE, kcal/kg 2485
Ca (%) 0,80
AvP (%) 0,40
SID Lys 1,35
SID Met 0,57
SID Cys 0.24
SID M+C 0,81
SID Thr 0,85
SID Trp 0,30
SID Arg 0,97
SID Ile 0,74
SID Leu 1,45
~SID Val 0,92
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Céc két qua ctia cac phuong phap diéu tri dén muc do ting can, tdc d6 chuyén hoa

thire an, mic do hip thu dinh dudng va bénh tiéu chay cta cac lgn con duge thé hién

trong Bang 8.3 va 8.4.

Béang 8.3. Dit liéu ndng sudt tir 1 dén 42 ngly sau cai sita.

Piéu tri
Tubi Péi chirng 1?,‘“ DSM
Am caumng 132540
drong
ADG 1-42 0,460 0,482 0,476
Mirc d hap thu
dinh dutng 0,770 0,772 0,773
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trung binh hang
ngay, kg

FCR 1-42 2,42

2,34

2,11

40/47

Bang 8.4. Diém s danh gia tinh trang bénh tiéu chay theo ty 1¢ phan trdm 1on con

bi bénh ti€u chay
A PO Péi chirng
Diéu tri Poi chirng am DSM 32540
. dwong .
1~7 ngay 8,99 7,72 7,72
8~21 ngay 6,16 4,69 4,43
22~42 ngay 2,05 1,73 1,95

Mirc do ting can trung binh hang ngay, toc do chuyén hoa thirc an, mirc dd hép

thu dinh dudng ciing nhu diém s6 danh gia tinh trang bénh tiéu chay dugc cai thién déng

ké béng céch bd sung ching Bacillus subtilis DSM 32540 so véi dbi chimg am, nhung

twong duong v6i ddi ching duong chira AGP.

Vi du 9. So sanh ning suit cta lon dugc nudi & Tdy Ban Nha duge cho an ching

Bacillus subtilis DSM 32540

Thir nghiém bao gém 64 lgn con da cai stta 21 ngdy v6i can ning trung binh bing

7,3 + 0,35kg duoc chia ngdu nhién thanh hai nhém diéu tri (Bang 9.1), véi 6 16 1p lai, 4

lon con trong mdi 16. Hai nhom diéu tri cht yéu dua trén ngd-bdt dau twong (Bang 9.2)

va bao gdm; 1. Ddi chung co ban (D6i chimg), 2. Péi ching + Ching Bacillus subtilis
DSM 32540 & 250 g/MT chira 2,0%¥10° CFU/g (DSM 32540). Diéu tri thit nghiém 13 cho

an theo nhu cau & dang cam tir 1-42 ngay tudi sau cai sita.

Bang 9.1. Thanh phin va thanh phan dinh dudng ctia ché d9 dinh dudng co ban.

Thanh phan % Khdi lwgng
Ngb 34,63
Bot dau twong, 44% CP 26,10
Lua mach 10,00
. Bot nudce sita 9,00
BOt dau trong, ddy du chit béo 8,40
Bot hat cai dau 5,00
Déu du tuong 3,00
Monocanxiphosphat 1,09
D34 voi (CaCO;) 0,95
Thirc 3n so ché ding cho lon 0,50
L-Lys HCI (78%) 0,42
Mubi (NaCl) 0,38
MetAMINO® 0.24
Thre AMINO® 0,15
Val AMINO® 0,06
TrpAMINO® 0,07

Tong cong 100,0000
Thanh phan dinh dudng % Khoi lugng
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Protein tho 22,00
Xo thod 3,89
ME, MJ/kg 14.23
ME, kcal/kg 3402
NE, MJ/kg 10,40
NE, kcal’kg 2485
Ca (%) 0,80
Av P (%) 0,40
SID Lys 1,35
SID Met 0,57
SID Cys 0.24
SID M+C 0,81
SID Thr 0,85
SID Trp 0,30
SID Arg 0,97
SID Ile 0,74
SID Leu 1,45

Bang 9.2. Ning suit cta lon tir ngdy 0 dén ngay 42, c6 va khong c6 ché d6 dinh
dudng c6 bd sung ching Bacillus subtilis DSM 32540 trén co s& chét phu gia thirc in

chidn nudi hodc khang sinh tdng cudng sinh trudng.

Age ’ Didu tri
Pbi chirng Am DSM 32540
ADG, kg 0,263 0,297
Mitc d6 hip thu dinh
dudng trung binh hang 0,389 0,429
ngay, kg
FCR 1,507 1,473

Chung Bacillus subtilis DSM 32540 c6 toan bd céc dic tinh duqc'céi thién dang
ké so v&i d6i chung am.

Thoéng tin luu trlt vi sinh vat

Chung Bacillus subtilis DSM 32540 theo séng ché dugc xac dinh bing cich sang
loc cac ching phan 1dp c6 trong tu nhién. Chung Bacillus subtilis nay dugc luu trit tai
Ngéan hang giéng vi sinh vat va té bao Duc, co dia chi tai Inhoffenstr. 7B, D-38124
Braunschweig, Germany vao ngdy 14 thang 06 nam 2017 theo céc diéu khoan ciia Hiép
e Budapest vé su cdng nhan quéc t& dbi v&i viée luu trit vi sinh vt nhim muc dich
dang ky sang ché véi mi dang ky néu trén dudi tén EVONIK DEGUSSA GMBH, nay da
dugc ddi tén thanh EVONIK OPERATIONS GMBH.
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<170> PatentIn version 3,5

<210> 1
<211> 1537
<212> ADN

<213> Bacillus subtilis

<400> 1

agagtttgat
ggacagatgg
cctgcctgta
accgcatggt
cattagctag
ggtgatcggce
gaatcttccg
cggatcgtaa
gacggtacct
gtggcaagcg
gatgtgaaag
gaagaggaga
agtggcgaag
aacaggatta
tttccgeccce
~aagactgaaa
ttcgaagcaa
gacgtcccct
agatgttggg
tgggcactct
atcatgcccc
aaaccgcgag
tcgactgegt
tccegggect
gaggtaacct
acaaggtagc
<210> 2

<211> 1197
<212> ADN

cctggctcag
gagcttgctce
agactgggat
tcaaacataa
ttggtgaggt
cacactggga
caatggacga
agctctgttg
aaccagaaag
ttgtccggaa
ccececeggcete
gtggaattcc
gcgactctct
gataccctgg
ttagtgctgce
ctcaaaggaa
cgcgaagaac
tcgggggcag
ttaagtcccg
aaggtgactg
ttatgacctg
gttaagccaa
gaagctggaa
tgtacacacc
tttaggagcc
cgtatcggaa

gacgaacgct
cctgatgtta
aactccggga
aaggtggctt
aacggctcac
ctgagacacg
aagtctgacg
ttagggaaga
ccacggctaa
ttattgggcg
aaccggggag
acgtgtagcg
ggtctgtaac
tagtccacgc
agctaacgca
ttgacggggg
cttaccaggt
agtgacaggt
caacgagcgc
ccggtgacaa
ggctacacac
tcccacaaat
tcgctagtaa
gcccgtcaca
agccgccgaa
ggtgcggcetg

<213> Bacillus subtilis

<400> 2

gtgaaaaata
gggattgagce
aaaaagaaag
gtgagaagta
ttgctgaaat
ttgtttttac
gaacatcaaa
ttaatgatgt
tgggtcggag
cccgaaaaag
acgagaatgt
gggcagctge
aaagcagaaa
ttatttaacg
gcaatcccga
aaagaaaagc
caaacgagag
ggcattaaat
agtgaaaaag
caagttatag
<210> 3

<211> 1923
<212> ADN

aatggctgte
ggctccttaa
aagccgtatc
aatttaaatg
caaagctgaa
tttccaatat
tgaggcagca

cgcccgaaaa ;

ttgatctgaa
aaaagtatgt
ttgtgcaaaa
ttgtttcggg
tttacggaga
tctatacggg
tctgggggat
attcgcttca
aaagtgaaga
tgggtaaaca
ttttgcacca
aagatatcgt

tttttttteg
tgaatgcaca
gttatatata
taaagcccga
tataggattt
ggtgtggaaa
tcttaatgaa
aatacagaaa
ggggacgacc
tagcccgegce
aggacagcct
actgatcggc
aacctggtat
caaagtaagg
gacgtttaaa
ttttctegga
ggctttgcga
ggatgtagag
gactgttgag
tcaaaccaca

<213> Bacillus subtilis

<400> 3

gtggctatgg
ttggaagctg
caccacctgg
acggatatca
ggtattccag
gtgcttcatg
ggtgtaggtg
gacggtaaaa
attggcgaaa
acagaaacaa

aacagcagca
ttcgtaaaag
tatgggaaat
atatccaaat
tcggtattca
caggaggaaa
cgtcggtcegt
ttcaccgcca
cggatcatac
ccgagtatga

aaacagttat
accggggatg
tgtcgacaat
cgaaaaagac
tgaaaaaatg
atttgacgga
aaacgcacta
aacctataaa
aggaacgacg
ttatgatctg
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ggcggcgtge
gcggeggacyg
aaccggggct
cggctaccac
caaggcgacg
gcccagactc
gagcaacgcc
acaagtaccg
ctacgtgcca
taaagggctc
ggtcattgga
gtgaaatgcg
tgacgctgag
cgtaaacgat
ttaagcactc
cccgcacaag
cttgacatcc
ggtgcatggt
aacccttgat
accggaggaa
gtgctacaat
ctgttctcag
tcgcggatca
ccacgagagt
ggtgggacag
gatcacc

ggtaaggtcc
agacagggga
cagcttcagg
tttatcaatc
acgatcggtt
attgatgtga
atcggcgtcea
tcgttaacca

attcacatga

aatattgtcg
atggccgcca
agcgaagacc
agatcagaag
acaaagcaca
aaagaggaat
tttaagctcc
aaatatacga
gataaaatag
aatggtaaag
cctattgtca

gatgaaaatc
tatatcggtt
agtattgacg
aacagtatca
ggccgtectg
agcggctata
tcaacagagc
cgcggagtte
acacattttg
cttgcaaacc

ctaatacatg
ggtgagtaac
aataccggat
ttacagatgg
atgcgtagcce
ctacgggagg
gcgtgagtga
ttcgaatagg
gcagccgcgg
gcaggcggtt
aactggggaa
tagagatgtg
gagcgaaagc
gagtgctaag
cgcctgggga
cggtggagca
tctgacaatc
tgtcgtcagce
cttagttgcc
ggtggggatg
ggacagaaca
ttcggatcgce
gcatgccgcg
ttgtaacacc
atgattgggg

agcttgaatt
ttcecggtett
atgtacatgc
ggaagggatt
ttgcgatttt
caggcgctaa
aaaagggccg
atggaataga
aagttgtgga
ccaaaaagaa
tacacgatca
atcagcagga
tgacagtccc
agctttctat
tgaagcatcc
ctgtatctta
aagaagaagc
gcgaaaacgg
taaagttgat
gggagactga

agatacaggt
cgacaaacag
aagccctcge
cggttgtaga
cggtagaagt
aagtatccgg
ttgatgtgac
cggttacaga
ttccggaccc
gcgtgcgtga
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caagtcgagc
acgtgggtaa
ggttgtttga
acccgcggcg
gacctgagag
cagcagtagg
tgaaggtttt
gcggtacctt
taatacgtag
tcttaagtct
cttgagtgca
gaggaacacc
gtggggagcg
tgttaggggg
gtacggtcgce
tgtggtttaa
ctagagatag
tcgtgtegtyg
agcattcagt
acgtcaaatc
aagggcagceg
agtctgcaac
gtgaatacgt
cgaagtcggt
tgaagtcgta

gacgggaaga
tcatgtcaaa
ctttcggcgg
tccecttectg
tttcatcctt
gcctgaaaca
tctgcagttt
caatatcact

gaaaaatgaa

agcaaccatt
tgttgaaaag
agttgcctca
gcttgaaaca
tggttctttg
aaaaacagaa
tgtcaaagag
agttcaagaa
cgaggtgaaa
tattctctac
agaatga

actagaagga
caaaggcctt
cggttattgt
taatggccgce
cattatgacg
aggattacac
ggttcaccgt
ccttgaaatc
tgaaatttte
attagccttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1537

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1197

60
120
180
240
300
360
420
480
540
600

42/47



ttaacaaagg
gaataccatt
gttgtccatg
gctttgcaat
acgtacgaag
gattacgcca
gtaagggaag
caaacgaaaa
gcggcgatgg
ggcttaatgg
aagagtgctt
ccgagcatct
ggacgcgaca
aaggccagac
ggcacaggta
atgacagatg
agatatatgc
aaggttcaac
ttaaaaactc
atgaatgcca
gtaactcttg
gtagaaccgc
taa

<210> 4

<211> 3582

<212> ADN

gcgtaaacat
acgaaggcgg
aagagccgat
acaatgacag
gcggtaccca
gaaaaaaagg
ggctgacagc
caaagctggg
aaacatttat
cagcaagagc
tggaaatttc
ccgagttata
gacatttcca
tggataaaat
tcggggaaga
ccgatgttga
gccaaattat
aggggaaacg
ttcctcaaac
cccagctttg
aagatgcaat
gccgaaactt

cacgattgag
aattaaaagt
ttacattgaa
ctacacaagc
tgaagctggc
gcttattaaa
gattatttca
caactcagaa
gctggaaaat
aagaatggct
aaacctgccc
tatcgtagag
agccattttg
cctttctaac
cttcaacctt
cggcgcgcat
cgaaaatggc
cgttgaatat
gcctaagcect
ggagacaacc
ggatgcggac
catagaagcg’

<213> Bacillus subtilis

<400> 4

ttgacaggtc
agcgaagtgt
cttgatgagg
aacctctcte
tcaaaagaac
aaagaaactg
gatacaggta
tctccaagtg
actgtcattc
tatgtccgca
ttcggeteceg
cttgataaag
cgtcctggag
gatccgaaac
attaagaatc
gaaatccttg
tacttagaaa
gaagtaactc
attaatgtaa
attatttctt
atcgatcatc
cgtatcggtt
aatacaatta
ttctttggaa
acgcacaagc
atggaagtgc
gagggcccga
ggctttattg
atcgattact
cttgatgacg
actgttgttt
gctgcgacag
gcgaacatgce
ggtatggaat
atcgttgaac
aaaaaagtaa
ggtacgtgct
atccttgctg
gtcggcttca
ctagtgaagg
gatacgaaac
cttcgcaatc
cttecttgttg
cttcacgcca
cacggcggceyg
cttcctceccag
gaaggggata
gaagaggdata
ggcgtaccat
cgttaccttg
tgggaaacac
cgtactggcg

aactagttca
tagaattacc
gtcttagaga
ttgagttcat
gtgatgtgac
gagaggtaaa
cttttatcat
tatatttcag
caaaccgtgg
ttgatcgcac
atcaagagat
ataacacaga
agccgcectac
gatacgatct
gcctcttcaa
ctgaaaaagg
acggaatcgg
ttcaatcaat
tcggcaatgce
caatcagcta
ttggaaaccg
taagccgtat
cgcctcagcea
gctcacagct
gccgtcetgte
gtgacgttca
acatcggttt
aaacgccata
taactgctga
aaggcgcctt
ccagaaatcg
catgtattcc
agcgtcaggce
acgtatcagg
gcgtagaagc
aaggaaacct
acaaccagcg
acggtccttce
tgacatggga

-atgatgttta

ttggacctga
ttgatgaccg
gtaaagtaac
tctttggcga
gcggaattat
gtgttaacca
aaatggccgg
tgccttacct
cacgtatgaa
gcattcacat

ttgaagaagc’

agccgtttga

gtatggacga
aaatctcatt
gatgtttcaa
tgattatagt
ttactcagct
agaccaagat
taacggtgcg
tggtaaagta
cgcatggtta
acgtaagttg
tcttgatctce
aaacagcgac
agtagaaaat
tgccaatgta
tcagagactt
tcagattctt
tttcagaaag
taaaatcttt
ttacatcgaa
cttcttcaac
ccgtttacgt
ggagcgtgtg
gctgatcaat
ttctcaattc
agcattagga
ctactcccac
gatcaactca
tcgccgegtt
tgaagaggat
tattgatgac
tgtagactac
gttcttagaa
tgtgcctttg
aaaagactct
gaaaaacgtt
ggataaatac
tccgatcgta
tatggagctt
tggctacaac
tacatctatc
agaaatcact
cggaatcatc
gcctaaaggce
gaaagcccgce
ccatgacgtt
gttagtacgc
tcgtcacggt
tcctgacggce
catcgggcag
cgcatctcct
cggcatgtct
taaccgtgta
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gataaacgtg
tatgtagagt
ggcgaaaagg
aacatttact
tttaaaacgg
gaaaatgatc
atcaaacacc
gcacggacga
ccagatgcgg
gcgaaaaaag
ggtaagttag
ggtgactctg
ccgcttagag
aacgaagttc
gagaaagccc
atcagaacac
tacgtgtaca
gcatacaatg
ggactgcagc
atggatccta
gagacttttg
aatgcgagat

caccgccagc
gaaattcaaa
gacatatcac
ttaggtgagc
ccgctaagag
gtcttcatgg
gaacgcgtta
gacaaaaacg
gaatacgaaa
ccggttacgg
ataggagaaa
aaagcgttgce
gcgaaaagct
ggacgctata
gctgaaacgc
gatagaagaa
ctgtatccga
gctccgactg
gaagagatta
ctgctgcatg
tctgtaggcg
gttcgtgaga
attcgtcctg
atggatcaga
ccgggeggat
tatggccgta
ctttcatctt
gaccctgaaa
aactatgttg
agcatcgtag
atggatgtat
aacgatgact
atgcagccgg
ggtgccgetg
tgggttcgcc
agcctgctga
agtgtcggceg
ggtgaacttg
tatgaggatg
cacattgaag
cgcgatattc
cgtattgggg
gtaactgaac
gaggttcgtg
aaagtcttca
gtatatatcg
aacaaaggtg
acaccaattg
gtattggaac
gtatttgacg
cgtgacgcca
tctgtcggta

aaggacaaga

atttaaaccg
acggcataac
cgtttacaaa
gcctgacteg
caaacctaag
ctgatccgca
tcaccgatac
ccaaaaaaat
cgcgtgaact
cggactgctc
ccggaggatc
gtaagatcct
gctctatgat
gttatcacaa
tgctgttaac
ttgcgcagcce
acaaggagct
gttacaaagg
gctccagaac
aaatgcttat
acgttaaaaa

gcagaagcta
cctcttetta
caattgagga
ctaaatatcc
tgaaggttcg
gtgatttccc
tcgtttcceca
gtaaaaaagg
ctgatgcgaa
ttcttttgeg
acgaatacct
tggaaattta
tgcttgattc
aaattaataa
ttgttgatcc
cacttgataa
atggcggcgt
atcaagaagg
aaaacatcac
gagtaggaga
agcttcttca
gaatgtcaat
ttattgcgtc
cgaacccgct
tgacacgtga
tgtgtccgat
atgcaaaagt
cagggaaagt
tcgctcaagce
ctcgtttccg
cgcctaagca
ccaaccgtge
aagcgccatt
ttatttgtaa
gttatgaaga
aatttgtccg
atgaagtggt
cacttggccg
ccatcatcat
aatacgaatc
caaacgtcgg
cagaagtaaa
tgactgcaga
atacttctct
accgtgaaga
ttcagaaacg
ttatctctaa
atatcatgct
ttcacatggg
gagcgcgaga
aaacagtgct
tcatgtacat
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gcgcaaaaat
ttctaaagag
ggttgaagta
caacattaac
tgttatcaac
cggagatgac
gtttgagggc
gttattttct
tgtcgataaa
aacacgccgt
ttcaaaagat
tgctaaacaa
aaacgttgaa
cacagcgctc
agttgtcatt
gttcttttac
gccgctctac
tgaagagctg
tcttggtgaa
acttcttcag
gggcgacaaa
tcttgacatc

tgctcgceatt
tcagtggttt
tttcactggt
tgtagaggaa
tttaattaac
tattatgaca
gcttgttcgg
ttttaccgca
agatgttgtt
tgctctegge
gcgaaatacg
cgagcgtctc
tcgtttcttt
aaaacttcat
tgaaacagga
agtactgcca
tgttgaagat
agaacaggtt
gcctgctgat
cacagatgat
gaaccaattc
tcaagatacg
cattaaagag
tgctgaatta
gcgtgecgga
tgaaacgcct
aaaccgtttt
aacgggcaga
gaacgctcgt
cggggagaac
ggttgtatct
cctcatggga
cgttggaact
acacccaggt
agtagacggc
ctctaaccaa
aaaaggagaa
taacgtaatg
gagtgaacgc
agaagcacgt
tgaagatgca
agacggagat
agaacgcctt
tcgtgtgect
cggagacgaa
taagatttct
gattcttcct
taacccgcetg
tatggccgcet
agaggatgtc
ttacgacgga
gatcaaactg

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1923

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
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gctcacatgg ttgacgataa acttcatgcg
cagcagcctc ttggcggtaa agcgcaattt
tgggcacttg aagcttacgg tgcggcttac
gatgacgtgg ttggacgtgt gaaaacatac
gaaccaggtg ttccggaatc attcaaagta
gatgtcaaaa tcctttctgg tgatgaagaa
gaagatgcga aacaagctga cggcctggca
gcatctgcag acgttgaacg tgatgtagta

<210>
<211>
<212>
<213>
<400>

5

1632

ADN

Bacillus subtilis
5 .

atggcaaaag aaattaagtt tagtgaagaa
gcacttgctg atgctgttaa agtaacttta
aaaaaattcg gttctcecgtt aatcacaaat
cttgaagatg cgtttgaaaa catgggtgcg
aacgacgttg ccggtgacgg tacaacaact
gaaggcctta aaaacgtaac agcaggcgct
caagctgtag ctgttgcaat cgaaaactta
gagtctatcg ctcaggttgc tgcgatctct
gctgaagcaa tggagcgcgt aggaaacgac
tttacaactg agcttgaagt tgttgaaggt
tacatggtaa ctgactctga taagatggaa
acagacaaaa aaatcacaaa catccaagaa
caaggcaaac cattgcttct gatcgctgag
gttgtgaaca aacttcgtgg cacattcaac
gaccgccgta aagcaatgct tgaagacatc
gaagatcttg gccttgacct gaaatctact
gttgtcgtta ctaaagaaaa cacaacaatc
tctgecegeg tgactcaaat ccgegctcaa
gaaaaattac aagagcgtct tgcgaaactt
gctgcgactg aaactgagct gaaagagcgt
actcgcgcag ctgttgaaga aggcatcgta
tataacaaag tcgctgcagt tgaagctgaa
cttecgegege ttgaagagcc aatccgtcaa
gtcatcgttg agcgcctcaa aaacgaagaa
gaatgggtaa acatgatcga aaaaggtatc
cttcaaaacg ctgcgtctgt agctgcaatg
aagccagaag aaaacgctgg cggcggaatg
ggcatgatgt aa

48460

cgctctacag
ggcggacagce
actcttcaag
gaagccatcg
ttaatcaaag
gaaatagaaa
ttatcaggtg
acaaaagaat

gctcgececgeg
ggaccaaaag
gacggtgtaa
aagcttgttg
gcgacagttc
aaccctgtag
aaagaaattt
gctgctgatg
ggcgttatca
atgcaattcg
gcggttcettg
atccttcctg
gatgttgaag
gcagttgctg
gctgtcctta
caaatcgctc
gttgaaggcg
gtggaagaaa
gctggcggcg
aaacttcgca
tceggtggtyg
ggcgatgctc
atcgcacaca
atcggcgtag
gttgacccaa
ttcttaacaa
cctgatatgg

gcccttactce
gtttcggtga
aaattctgac
ttaaaggcga
aacttcaaag
tgagagattt
atgaagagcc
aa

caatgcttcg
gacgcaacgt
caatcgctaa
ctgaagtagc
ttgcacaagc
gcgtgcgtaa
ctaagccaat
aggaagtcgg
caatcgaaga
accgcggata
acaatcctta
tgcttgagca
gcgaagcact
ttaaagctcc
ctggcggaga
aattgggacg
ctggcgaaac
caacttctga
tagctgtcat
tcgaagacgce
gtacagcgct
aaacaggtat
acgctggtct
gcttcaacgc
ctaaagttac
ctgaagccgt
gcggcatggg
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acttgttacg
gatggaggtt
tgttaagtct
caatgttcct
cttaggtatg
agaagacgaa
ggaagaaaca

cggtgtcgat
ggttctagag
agaaatcgag
cagcaaaaca
aatgatccgt
aggtatggaa
cgaaggcaaa
aagccttatce
gtctaaaggc
tgcgtctect
catcttaatc
ggttgttcag
tgcaacactt
tggcttcggt
agtcatcaca
cgcttctaaa
agacaaaatt
gttcgacaga
taaagtcggce
cctgaactca
tgtaaacgta
caacatcgtg
tgaaggatct
tgcaactggce
acgctcagct
tgtcgctgac
cggtatgggc

3180
3240
3300
3360
3420
3480
3540
3582

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1632
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YEU CAU BAO HO

1. Chung Bacillus subtilis hodc thé hdn tap ctia n6 dugc chon tir nhdm bao gém:

a) ching Bacillus subtilis luu trit tai Ngan hang gidng vi sinh Vét va té bao Duc
v6i ma dang ky DSM 32540; v

b) chiing dot bién cia ching Bacillus subtilis Iuu trit tai Ngan hang gidng vi sinh
vat va t& bao Dtic véi ma diang ky DSM 32540, trong d6 chiing dot bién nay c6 do tuong
dong trinh tr ADN bo gen so v&i chung Bacillus subtilis Twu trit tai Ngan hang gidng vi
sinh vat va té bao Ptrc v6i ma dang ky DSM 32540 it nhat bing 98% va c6 kha ning ¢
ché sinh truéng cac ching C. perﬁingens ATCC 13124; C. perfringens BB-081 Cpe; C.
perfringens BB_031 Cpe; C. diﬁi&le DSM 1296; S. aureus subsp. aureus DSM 20231;
S. gallinaceus DSM 15349; §. suis DSM 9682; C. coli DSM 4689 va E. cecorum DSM

20683 va c6 kha ndng sinh truéng trong sy ¢6 mit cua mat & ndng do bang 2mM;

c) thé hdn tap ctia (a) hoic (b), trong d6 thé hdn tap ndy ladich ndi cia canh truong
1én men cua cac ching theo muc (a) hodc (b) va chira chat chuyén héa, enzym va peptit

duge bai tiét bdi cac ching nay.

2. Ching Bacillus subtilis hodc thé hén tap ctia n6 theo diém 1, trong d6 ching dot bién
ctia chiing Bacillus subtilis DSM 32540 theo diém 1 (b) c6 d6 twong dong trinh tw ADN
bd gen so v6i ching DSM 32540 it nhat bang 99%.

3. Chung Bacillus subtilis hodc thé hdn tap cta n6 theo diém 1 hoic 2, trong d6 ching
Bacillus subtilis nay cé it nhéat mot, hodc toan bd cc dic tinh sau:

a) trinh tr yqfD c¢6 do twong dong trinh tu it nhit bang 99,5%, tdt hon néu it nhét
bing 99,8%, t6t nhat néu bang 100%, so véi polynucleotit ¢6 trinh tw nhu néu trong SEQ
ID NO.2;

b) trinh trr gyrB ¢6 d6 trong ddng trinh ty it nhat bing 99,5%, t6t hon néu it nhit
bang 99,8%, ot nhét néu bang 100%, so véi polynucleotit ¢é trinh trr nhu néu trong SEQ
ID NO.3;

¢) trinh tr rpoB ¢6 d6 tuong ddng trinh tir it nhat bang 99,5%, tot hon néu it nhét
bang 99,8%, tdt nhét néu bang 100%, so véi polynucleotit c6 trinh tur nhu néu trong SEQ
ID NO.4;

d) trinh tr groEL c6 do tuong dong trinh tu it nhat bang 99,5%, t6t hon néu it nhit
bang 99,8%, 6t nhat néu bang 100%, so véi polynucleotit c6 trinh tur nhu néu trong SEQ
ID NO.5. |
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4. Ching Bacillus subtilis hodc thé hon tap ciia né theo diém bét ky trong sd cac diém
néu trén, trong d6 ching Bacillus subtilis nay c6 trinh tw ADN ribosom 16 S c6 d6 tuong
ddng trinh tu it nhit bing 99,5%, tot hon néu it nhat bing 99,8%, tot nhit néu bing
100%, so v6i polynucleotit cé trinh tu nhu néu trong SEQ ID NO.1;

5. Ching Bacillus subtilis hoic thé hdn tap cia né theo diém bat ky trong s6 cac diém
néu trén, khac biét & chd ching ndy cé kha ning sinh trudng ky khi, cu thé 13 ching nay
c6 kha ndng phan huy xenluloza khong hoa tan trong nudc va protein trong diéu kién ky
6. Chung Bacillus subtilis hoic thé hdn tap ctia n6 theo diém bat ky trong s6 cac diém
néu trén, khac biét & chd ching ndy c6 kha ning sinh truéng trong sy c6 mit cua axit
axetic &@ ham luong bang 0,05% khdi lugng, axit propionic & hiam lugng bang 0,05% khbi
luong va/hodc axit lactic & ham lugng bﬁng 0,2% khbi luong.

7. Chung Bacillus subtilis hodc thé hdn tap ciia né theo diém bat ky trong sb cac diém
néu trén, khac biét & chd ching nay cé it nhét mot, tbt hon néu toan bd cac hoat tinh
enzym sau: hoat tinh xenlulaza; hoat tinh xylanaza; hoat tinh catalaza; hoat tinh superoxit
dismutaza.

8. Ching Bacillus subtilis hodc thé hdn tap ctia n6 theo diém bat ky trong s6 cac diém
néu trén, khac biét & chd chiing ndy c6 kha ning sinh truéng trong sy c6 mit clia mat &
ndng d6 bang bang 4mM.

9. Thitc 4n chiin nuéi chira ching Bacillus subtilis hodc thé hdn tap cua no6 theo diém bAt
ky trong s6 cac diém tir 1 dén 8 va it nhat mot thanh phan thirc dn chian nudi hodc thuc
phém bd sung, t6t hon néu ‘durqc chon tir protein, hydrat cacbon, chét béo, loi khuén khac,
co chét dic hiéu cho loi khudn, enzym, vitamin, chét diéu hoa mién dich, san phdm thay
thé sira, khoang chét, axit amin, chét ¢ ché ciu tring, san phém trén co s& axit, dugc
chét, va hdn hop ctia ching.

10. Thuc phdm chira ching Bacillus subtilis hodc thé hdn tap cia né theo diém bét ky
trong s cac diém tir 1 dén 8 va it nhat mot thanh phan thirc an chin nudi hodc thuc pham
_’ bd sung, tot hon néu dugc chon tir protein, hydrat cacbon, chit béo, loi khuén khac, co
chét dic hiéu cho loi khudn, enzym, vitamin, chét diéu hoa mién dich, san phérn thay thé
stta, khoang chét, axit amin, chit (e ché ciu tring, san phém trén co s& axit, dugc chét,

va hén hop ctia chiing.
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11. Dugc phadm chita ching Bacillus subtilis hoic th8 hdn tap ciia n6 theo diém bt ky
trong sb cac diém tir 1 dén 8 va chit mang dugc dung.

12. Phuong phép chan nuéi dong vat, cu thé 12 lon hoac gia cAm, khéc biét & chd phuong
phép niy bao gdm budc cho dong vét nay st dung ching Bacillus subtilis hodc thé hén
tap cia no theo diém bt ky trong s cac diém tir 1 dén 8 va/hodc thirc dn chin nudi theo
diém 9 va/hoic duoc phim theo diém 11, trong d6 dong vét ny khéng bao gdm ngudi.
13. Phuong phap kiém so4t va/hodc phong ngira tic dung c6 hai cho mdi trudng cua phan
hodc dich bi nhiém, bao gém buéc dua it nhit mot ching va/hoic ﬁ nhét mot thé hdn tap
ctia n6 theo didm bét ky trong sb céc diém tir 1 dén 8 va/hodc it nhat mét thirc an chin.
nuoi, thuc phém, dugc phdm theo diém bét ky trong sd cac diém tir 9 dén 11 vao phan,
dich bi nhidm, chét thai, hang 8, hodc bé phan.

14. Phuong phép kiém soat va/hodc cai thién chét lugng nudc hodc dung dich nude, cu
thé 12 nudc udng hodc nudc ding dé nudi tréng, bao gdm budc dua it nhit mot ching
va/hodc it nhat mot thé hdn tap cta n6 theo diém bit ky trong sb cac diém tir 1 d&én 8
va/hodc it nhit mot thire an-chin nudi, thuce phém, duoc phém theo diém bAt ky trong $6
cac diém tir 9 dén 11 vao nude hodc dung dich nuée.

15. Phuong phap xir 1y va/hoic phong ngira bénh do vi sinh vat gy ra & cay trdng, bao
gdm buéc dua it nhit mot ching va/hodc it nhit mét thé hdn tap ciia n6 theo diém bat ky
trong sb6 cac diém tr 1 dén 8 va/hodc it nhat mot thire dn chin nudi, thuc phém, dugc

phim theo diém bat ky trong s cac diém tir 9 dén 11 vao cay trong nay.
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