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Linh vie k§ thuit dwoe dé cap
Sang ché d& cap dén chung Bacillus subtilis CIMPB957 (KCCM11271P) méi,
ché phim loi khuan chira chting nay, va phuong phap phong ngira hoic diéu tri bénh &

vat nuodi bang cach st dung ching nay.

Tinh trang ky thuit ciia sang ché

Nhiém tring & vat nudi lam giam déng ké gia tri hang héa, vi du giam trong
lvong & vat nudi, khéi phét nhiéu hoi ching khéc nhau, hodc céc tdc dong tuong tu.
Bénh tiéu chay do Escherichia coli sinh ddc td trong rudt (enterotoxigenic Escherichia
coli - ETEC) gy ra, bénh truc khudn coli do Escherichia coli giy bénh & chim gdy ra
(avian pathogenic Escherichia coli - APEC), nhiém khudn huyét, bénh viém rudt
cép/me_m tinh do nhiém salmonella, viém rudt hoai thu do Clostridium Sp., va cac bénh
khéc trong tu 1a nhitng vi du vé cac bénh nhiém khuén & vat nuoi.

Ngoai ra, bénh ndm aspergillus do Aspergillus sp. gdy ra, thuong lay truyén
trong céac hat dung lam nguyén liéu tho cho thirc dn chin nudi, 12 bénh nim gy mat
cam gidc thém &n, sbt, kho tho, tiéu chdy, ching loan than kinh chtc nang nhu ching
chuot rat, hodc céc triéu ching twong tu khéc, trong trudng hop bénh nam aspergillus
cép tinh.

Nhiéu khéng sinh da dugc phat trién dé phong ngira hodc diéu tri cac bénh néu
trén. Tuy nhién, do tin suit vi khudn khang khang sinh ngay cang ting do viéc lam
dung khang sinh, nén viéc st dung khang sinh bd sung vao thirc an chin nudi dé
phong ngira bénh va thiic ddy sy ting trudng da bi cAm hoan toan hodc duge quy dinh

chi dé diéu tri bénh. Do viée sir dung khang sinh d3 dugc quy dinh chit ch& nhu néu
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trén, nén san Juong vt nuodi cd thé bi giam, va ty 1¢ chét c6 thé tang. Do dd, viéc phat
trién cac phuong phép thay thé cho khang sinh c6 kha ning giai quyét céc van d& nay
cip bach nay.

Gan déy, theo xu hudng ndy, cac nghién ctru vé viéc phat trién loi khuan c6
kha ning thay thé khang sinh da duogc tién hanh. Giai phap da biét lién quan dén céac
loi khuén bao gdm:

Lactobacillus fermentum BLAB19 c6 tac dung Gc ché E.coli va Salmonella dé
phong nglra bénh tiéu chiy & bd cai di duoc bde 16 trong cong bé don yéu ciu cip
patent Han Quéc s 2010-0076263.

Bacillus amyloliquefaciens K37 e ché su phat trién cta Edwardsiella tarda,
E. coli, hodc Staphylococcus epidermidis, ma 1a céac vi sinh vat gdy bénh khang khéng
sinh hodc vi sinh vat gdy bénh & rudt, dd dugc boc 16 trong patent Han Quéc sb 10-
0878799.

Lactobacillus fermentum 12-1 (KACC91135) trc ché E. coli gav bénh tiéu chay
& lon con da duge boc 16 trong cong bd don yéu cau cip patent Han Quéc sb 2006-
0026371.

Tuy nhién, chi c6 cac ching c6 hoat ddng nhu mét chat khang sinh khang E.
coli, Salmonella, hoic Clostridium gy ra cic van dé cho gia cAm va lon 1a duge boc
16 trong cAc gidi phap di biét, con céc ching c6 hoat tinh khang nim chéng lai su lay
lan Aspérgillus ¢ hat dung lam nguyén li€u thd trong thire dn chan nubi, gdy ra bénh

ndm aspergillus hodc bénh tuong tu, chua dugc boc 10.

Ban chit k¥ thuit ciia sang ché
Vin dé kj thudt

Th‘égo mdt phuong 4n, sing ché dé xudt ching Bacillus subtilis CIMPB957
(K_CCMli'zﬂP) c6 hoat tinh khang ndm va hoat tinh khang sinh tbt, ¢6 kha ning san

xua t enzym tiéu hoa phtrc hop, chiu dugc axit, va bén vé1 mat.
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Theo mot phuong 4n, sang ché d& xudt san phdm nudi cdy ctia ching Bacillus
subtilis CJIMPB957 (KCCM11271P).

Ngoai ra, theo mot phuong én, sang ché d8 xuit ché pham loi khudn, phu gia
thirc @n chan nudi, va thic dn chin nudi chtra ching Bacillus subtilis CIMPB957
(KCCM11271P hoic san phdm nudi ciy ciia nd.

Hon thé nita, theo mdt phwong 4n, séng ché mb ta phuwong phap phong ngira
hoidc diéu tri bénh do ndm hodc vi khuén & vat nudi béng cach cho vat nudi st dung
ching Bacillus subtilis CIMPB957 (KCCM11271P) hodc san phidm nubi ciy cia né.
[Gidi phdp k thudt] |

Sang ché dé xudt ching Bacillus subtilis CIMPB957 (KCCM11271P) mdi, ché
phém loi khuin chira ching nay, va mo ta phuwong phap phong ngira hozc diéu tri bénh
& vat nudi bang cach st dung chiing nay.

Theo mdt phwong 4n, sang ché dé xuét ching Bacillus subtilis CIMPB957
(KCCM11271P) méi c6 hoat tinh khang ndm va hoat tinh khang sinh, c6 kha ning
tdng hop enzym tiéu hoa phiic hop, chiu duge axit, va bén v6i mét.

Theo mdt phuong 4n khéc, sang ché d& xudt san phim nudi cdy cta ching
Bacillus subtilis CIMPB957 (KCCM11271P) nhu duge mo ta trén day.

Theo mdt phuong 4n khéc, sang ché d& xudt ché pham loi khrén chira ching
Bacillus subtilis CIMPB957 (KCCM11271P) nhu dugc mé ta trén day hodc san phim
nudi céjf cta chiing nhu dugc mo ta trén day.

Theo mot phuong 4n khac, sing ché d& xudt phu gia thirc n chin nudi chira
chung Bacillus subtilis CIMPB957 (KCCM11271P) nhu dugc md ta trén ddy, san
pham nudi cdy ctia ching nhu dugce md ta trén day hodc ché phim loi khuén nhu duoc
mo ta trén day.

Theo mdt phuong 4n khac, sing ché dé xuét thirc an chan nudi chira ching
Bacillus subtilis CIMPB957 (KCCM11271P) nhu duge mo ta trén day, san phim nudi

cdy ctia ching nhur dugc mo ta trén day, ché pham loi khuan nhu dugc mo ta trén day
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hodc phu gia thirc dn chdn nuodi nhu dugce mo ta trén day.

Theo mot phuong 4n khéc, sang ché md ta phwong phap phong ngira hodc diéu
tri bénh do ndm hodc vi khuin & vat nudi bao gém cho vat nuoi st dung mot hodc
nhidu san phdm duoc chon tir nhém bao gdém ché phérri loi khudn, phu gia thirc an
chan nuoi va thire an chin nuoi.

Hiéu qua ciia sang ché

Sang ché d& xuft ché pham loi khudn, phu gia thic 3n chin nudi, va thic an
chan nudi chtra ching Bacillus subtilis CIMPB957 (KCCMI11271P) c¢6é hoat tinh
khang nim va hoat tinh khang sinh tét, kha ning tong hop enzym tiéu hoa phirc hop,
chiu dugc axit, va bén v&i mat hodc san phém nuoi céy cua nd. Ngoai ra, sang ché mo
ta phuong phap phong ngira hodc didu tri bénh do nim hodc vi khuin & vat nudi bao
gém cho vat nudi st dung ché phém loi khuén, phu gia thirc dn chan nudi, va thirc an
chan nudi nhu duge md ta trén day, sao cho c6 thé kiém soat dugc bénh & vat nudi, cai
thién kha nang tiéu hda cia vat nudi va cai thién hi€u qua cda thic dn chin nubi cho
vét nudi nho can bing hé vi khuan dudng rudt, theo d6 c6 thé gop phan phat trién

nganh chin nuoi.

M ta vin tit cac hinh vé

FIG.1 thé hién anh chup bang kinh hién vi dién tir cta ching Bacillus subtilis
CIMPB957 (KCCM11271P) theo sang ché.

FIG.2A 14 biéu do thé hién hoat tinh khang sinh ctia 3 chung du tuyén néu trong
vi du 2 khang E. coli 0122 sinh doc tb trong rudt.

FIG.2B 14 biéu db thé hién hoat tinh khang sinh in vitro clia 3 ching du tuyén
néu trong vi du 2 khang E. coli 0149 sinh ddc t6 trong rudt.

FIG3 1a anh thé hién hoat tinh khang sinh cta chung Bacillus subtilis
CJMPB957 (KCCM11271P) theo séng ché.

FIG4 1a anh thé hién hoat tinh khing nim cta ching Bacillus subtilis
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CIMPB957 (KCCM11271P) theo sang ché khang Aspergillus flavus.

FIG.5 1 anh thé hién hoat tinh enzym tiéu héa phirc hop cia ching Bacillus
subtilis CIMPB957 (KCCM11271P) theo sang ché.

FIG.6 14 anh thé hién ty 18 séng s6t khi ching Bacillus subtilis CIMPB957
(KCCM11271P) theo sang ché duoc xur ly bﬁng dich vi nhan tao hodc dich mét nhén
tao.

FIG.7 1a 4nh thé hién khéng c6 hién twong tiéu mau khi dung ching Bacillus
subtilis CIMPB957 (KCCM11271P) theo séng ché.

FIG.8 thé hién trinh tu nucleotit 16s rADN cua chung Bacillus subtilis

CIMPB957 (KCCM11271P) theo sang ché.

M@ ta chi tiét sang ché

Sau day, sang ché duoc mé ta chi tiét. Do cac ndi dung ma khoéng dugc thé hién
trong ban mo ta sang ché c¢6 thé dugc hidu va suy luan ra mot cach day du béi ngudi
c6 hiéu biét trung binh trong linh vue k¥ thuét nay hodc linh vuc twong tu, nén phan
mo ta cia ching dugc lugce bo.

Theo mot khia canh, sang ché @& xuét ching Bacillus subtilis CIMPB957 m&i
phan 1dp dugc (KCCM11271P, dudi day ciing dugc goi 1a ‘CIMPB957°).

CIJMPB957 c6 hinh thai twong tu v&i Bacillus gram duong (xem FIG.1) va theo
két qua ctia viéc phan tich trinh ty nucleotit 16s rADN (SEQ ID No: 1, FIG.8),
CIMPBY57 14 ching ¢6 murc twong ddng 98% v&i Bacillus subtilis.

CIMPB957 dugc luu trit & Trung tim Ching vi sinh vat Han Quéc (dia chi 361-
221, Hongje 1-dong, Seodaemun-gu, Seoul) véi s6 ding ky KCCM11271P vao ngay
22/3/2012.

CIMPB957 ¢6 hoat tinh khang ndm va khang sinh phtrc hop.

Vi du vé cac vi sinh vat dich cia CJMPB957 c¢6 hoat tinh khang sinh hodc

khang nam c6 theé bao gdm Aspergillus sp. va cling bao gom mot hodc nhiéu vi sinh
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vat dugc chon tir nhém bao gém Escherichia coli sinh doc td trong rudt (ETEC),
Escherichia coli gdy bénh & chim (APEC), Salmonella sp.; va Clostridium sp.

Cu thé, CIMPB957 c6 thé c6 hoat tinh khang sinh hodc khang ndm khéng lai tt
ca cac vi sinh vat trong sb Aspergillus sp., Escherichia coli sinh doc tb trong rudt
(ETEC), Escherichia coli gay bénh & chim (APEC), Salmonella sp., va Clostridium sp.

CIMPB957 c6 kha ning téng hop enzym tiéu hoa phirc hop.

Vi du vé enzym tidu héa c6 kha ning duogc tdng hop béi CIMPB957 bao gdm
mdt hodc nhiéu enzym dugc chon tr nhom bao gf")m proteaza, xenlulaza, amylaza,
xylanaza, mananaza, lipaza, va phytaza.

Cu thé, CIMPB957 c6 thé tong hop tit ca cac enzym proteaza, xenlulaza,
amylaza, xylanaza, mananaza, lipaza, va phytaza.

CIMPB957 ¢6 kha niang chiu nhiét tbt.

Cu thé, ty 1¢ tao thanh ndi bao tir cia CIMPB957, dugc nudi cdy & nhiét do
37°C va tbe do 200 vong/phit trong 24 gid va duge xir Iy nhiét & nhiét do 95°C trong
10 phut, c6 thé biang 95% hoic cao hon va cu thé bing 100%.

Vi ndi bao tr ¢6 kha ning chiu duge mdi truong khic nghiét nhu tia tir ngoai,
nhiét do thép, didu kién kho va/hoic ap suét cao cling nhu diéu kién nhiét dd cao, nén
ty 1€ tao thanh noi bao tr cang cao thi ty 1& sdng sét ctia chiing nay cang lon.

CIMPB957 c6 kha ning chiu axit tdt.

Cu thé, ty 1& séng s6t ciia chung CIMPB957 duge nudi chy trong moi trudong
chira dich vi nhén tao dugc tao ra bing cach bd sung 1% (trong luong/thé tich) pepsin
vao dung dich dugce diéu chinh dén pH = 2.5 trong 3 gio ¢6 thé bang 95% hodc cao
hon, va cu thé bang 100%.

CIMPB957 ¢6 db bén véi mat tdt.

Cu thé 13, ty 1 sdng s6t ctia CIMPB957 dugc nudi ciy trong moi truong chtra
dich mat nhan tao chtta 1% (trong luong/thé tich) pancreatin trong 3 gid ¢6 thé bing

95% hodc cao hon, cu thé bﬁng 100%.
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Ching méi phan 1ap duoc, CIMPB957 theo sang ché c6 thé duoc nudi cdy bang
phwong phép chung ding dé nudi cdy ching Bacillus. Cu thé, ching CIMPB957 ¢
thé dugc nudi cdy & nhiét do nudi cdy nam trong khoang tir 20 dén 40°C trong khoang
thoi gian tir 12 gior dén 4 ngay.

Theo mdt khia canh khéc, sang ché d& xuit san phdm nudi cdy cia chung
CIMPB957.

San pham nudi ciy 1a mot khai niém bao gébm méi trrong nudi cdy hodc dung
dich nudi cdy trong d6 ching CIMPB957 dugc nudi cdy va ching nudi cdy thu duogc
trong mdi trudng nudi cdy hodc dung dich nudi cdy. Ngoai ra, san phadm nubi ciy co
thé chitra hoic khong chira ching CIMPB957.

San pham nudi cdy khong bi giéi han & mot loai cu thé, nhung c6 thé 1a loai
thuong duge st dung trong linh vuc nay. Vi du, san phdm nudi cdy c6 thé 1a chét long
hodc chét ran, dic biét 1a c6 thé & trang thai ban d4u cia sén phém nudi céy, hodc dang
duoc ¢6 dic hodc séy kho cua né.

Moi truong nudi cdy

M6i trudng tu nhién hoic moi trudng tong hop c6 thé duoc st dung lam moi
truong nudi cdy ching CIMPB957 theo sdng ché.

Ngudn cacbon ctia méi truong khong bi gi6i han & moét ngudn cu thé, va moi
ngudn cacbon di biét trong linh vuc nay c6 thé duge st dung. Vi du khong giéi han
pham vi v& ngudn cacbon c6 thé bao gdm glucoza, sucroza, dextrin, glyxerol, tinh bot,
hodc cic ngudn twong tu khic. Mot hodc hdn hop gdm it nhét hai trong sb ching c6
thé duoc st dung.

Nguén nito ctia moi truong khong bi gidi han & mot nguén cu thé, va moi
nguén nito da biét trong linh vuc nay c6 thé dugc st dung. Vi du khong gidi han pham
vi v& ngudn nito c¢6 thé bao gdbm pepton, dich chiét thit, dich chiét nAm men, ndm men
kho, dau tuong, mudi amoni, nitrat, cac hop chét hitu co hodc vo co khac chira nito,

hodc cac ngudn nito twong tw khac. Mot hodc hdn hop gdm it nhét hai trong sé ching
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c6 thé duoc sir dung.

Mubi v6 co chira trong moi trurdng khong bi gidi han & maot mubi cu thé, va moi
mubi v co da biét trong linh vuc nay co thé duge st dung. Vi du khong giéi han
pham vi vé mudi vd co ¢6 thé bao gém magie, mangan, canxi, sat, kali, va nguén
trong tw. Mot hodc hdn hop gdm it nhit hai ngudn trong sb chung c6 thé duoc st
dung.

Axit amin, vitamin, axit nucleic, va/hodc cac thanh phén khac c6 thé thuong
duge chtra trong moi trudng nubdi cdy duge bd sung thém vao moi tru’(:mg dé nudi cly
ching CIMPB957 theo séng ché.

Dung dich nudi ciy

Dung dich nudi cdy ching CJMPB957Ftheo sang ché co thé 1a dung dich nudi
cdy hoic dung dich thu dugc bing cach loai bo dich ndi nudi ciy khoi dung dich nudi
cdy va/hodc ¢ dic dung dich nudi cdy. Ching CIMPB957 c6 thé dugc chua trong
dung dich nuéi cy.

Thanh phan cta dung dich nuéi cdy khéng bi gi6i hén & mot dang cu thé, nhung
¢6 thé chira thém thanh phin c6 tic dung hiép ddng dén sy phat trién cta Bacillus cling
nhu 1 thanh phan thuong duge biét dén 1a cdn dé nudi cdy ching Bacillus. Thanh
phan nay co thé dé dang duge chon bdi ngudi ¢6 hiéu biét trung binh trong linh vuc k¥
thuit nay.

Dung dich nudi cdy c6 thé & trang thai 1ong hodc trang thai siy k.

Phuong phép siy dung dich nudi cdy khong bi giéi han & mot dang cu thé, va
céc phuong phap sdy thuong dugc sir dung trong linh vire nay ¢6 thé duoc st dung. Vi
du khong gi6i han pham vi vé phuong phap sdy bao gdm phuong phap sdy bang khong
khi, phuong phép sdy tu nhién, phuong phap siy phun, phuongvphép dong kho hodc
phuong phép twong tu. C6 thé sir dung mot phuong phép hoic két hop hai hodc nhiéu
hon hai phuong phdp véi nhau.

Theo mot khia canh khac, sang ché dé cap dén ché phdm loi khuén chira ching
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CIMPB957 hoic san pham nudi cdy cia né.

Loi khuén chi vi khudn hodc mét thanh phén ctia no6 cé tac dung c6 loi dén strc
khée cia vat cht nhu ngudi, dong vat hodc cac loai tuong tu. Céc loi khudn nay dugc
biét 1a cu tri & thanh rudt trong dudng tidu hoa cla vat chu dong vai trd ngin can su
cu tri ctia vi khudn c6 hai hodc sy lan truyén vi khuin gy bénh, va cic enzym tiéu
hoéa c6 loi duoc tdng hop béi loi khuan hd trg cho viée hdp thu va sir dung céc chit

dinh dudng.

Ché pham loi khudn theo sang ché c6 thé chira ching CIMPB957 va/hoic san
phim nubi ciy cia né. |

Ché pham lgi khuan theo sdng ché c6 thé chira ching CIMPB957 véi luong
nim trong khoang tir 5 x 10" dn 5 x 10" CFU/ml, 6t hon 1a nim trong khodng tir 1 x

10° @én 1 x 10° CFU/mL.

Ché phém loi khuan theo sang ché c6 thé con chia chét mang dugc dung va

dugc phoi ché cung véi chat mang nay.

Thuit ngit “chit mang duge dung” nhu duoc st dung & day chi chét mang
hodc chit pha lodng ma khong kich thich sinh vat séng ciing khéng e ché hoat tinh

sinh hoc va céc dic tinh cta hop chét dugc sir dung.

Chat mang c6 kha ning dugce st dung trong ché phdm loi khudn dugc phbi ché
thanh dung dich pha léng, vi du vé& chit mang dugc vo trung hodc thich hop cho co thé
song c6 thé bao gdbm dung dich nuéc mudi théng thuong, nude vo trung, dung dich
nuée mubi duge dém, dung dich tiém albumin, dung dich dextroza, dung dich
maltodextrin, glyxerol, hodc chit mang twong tw. C6 thé sir dung mdt chit mang hodc
hdn hop gdm it nhét hai chit mang, va néu can c6 thé bd sung cic td dugc thong
thuong khac nhu chét chéng oxy hoa, dung dich dém, chét kim khuin, va/hodc ta dugc

tuong tu.

Ngoai ra, chit pha loing, chit phan tan, chat hoat dong bé mat, chat két dinh,

-10-
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va/hodc chat 1am tron duge bd sung thém vao, sao cho san phém loi khudn c6 thé dugc
phéi ché thanh dung dich tiém nhu dung dich nudc, hén dich, nhil tuong, hodc dang
tuong tu, vién tron, vién nang, cdm hodc vién nén.

Ché phdm dung qua dudng miéng chira ché phdm loi khuédn theo sang ché lam
hoat chit khong bi giéi han cu thé, va cac ché phdm ding qua dudong miéng da biét
trong linh vuc nay cé thé duoc st dung. Vién nén, vién ngdm dep, vién ngdm, hdn dich
chira nu6c hodc chira ddu, bot hodc ¢cdm duogc phéi ché, nhii twong, vién nang cing
hodc mém, siro, con ngot, hodc dang tuong tu la vi du khdng gidi han pham vi vé ché
phdm ding qua duong miéng.

bé phéi ché ché phém loi khudn thanh vién nén, Vién nang, hodc dang tuong tu,
ché phdm nay c6 thé con chira chéit két dinh nhu lactoza? sacaroza, sorbitol, manitol,
tinh bot, amylopectin, xenluloza, hodc gelatin, t4 dwgc nhu dicanxi phosphat, chét
phan tan nhu tinh bt ngd hodc tinh bt khoai lang, chit 1am tron nhu magie stearat,
canxi stearat, natri stearyl fumarat, hodc sdp polyetylen glycol, hodc dang tuong tu.
Trong trudong hop ché phdm & dang vién nang, thi ché pham nay c6 thé chtra thém chét
mang dang 16ng nhu dau béo.

Theo mdt khia canh khéc, sang ché d& xuit phu gia thitc #n chin nudi chta ché
pham loi khuan.

Ché phidm lgi khuan chira ching CIMPB957 theo sang ché va/hodc san phim
nudi cdy ctia né c6 thé duge phdi ché & dang phu gia thic 'e‘ln chdn nuoi va sau d6 dugc
tron v6i thite dn chin nudi cho vat nudi hodc dugce bd sung truc tiép vao thirc an chin
nuoi.

Loai phu gia thic dn chin nudi khong bi giéi han cu thé, nhung phu gia thirc an
chin nubi co thé & trang thai 16ng hodc trang thai séy kho, va cu thé hon 1a & dang bot
sy khd.

Phuong phap siy khong bi giéi han cu thé, va phuong phap siy da biét trong

linh vuc nay c6 thé dugc st dung. Vi du khong giéi han pham vi vé phuong phap sy

-11-
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bao gdm phuong phép sdy bang khong khi, phuong phap sdy tu nhién, phuong phép
sdy phun, phuong phap dong khé hodc phuong phép twong tw. C6 thé sir dung mot
phwong phép hozc két hop hai hoic nhidu phuong phap sy trong sb cac phuong phéap
sdy néu trén.

Phu gia thitc 4n chin nudi ¢ thé chira thém cac chit phu gia khac c6 kha ning
cdi thién kha ndng bao quan cuia thirc an chan nuobi.

Chat phu gia duoc bd sung thém vao phu gia thirc &n chin nudi theo sang ché
khong bi gidi han cu thé, va céc chét phu gia da biét trong linh vuc nay c6 thé duoc st
dung. Vi du khéng giéi han pham vi vé chit phu gia bao gdm chit két dinh, chit nhil
héa, chit biao quan, va chét tuong tw ma duge bd sung dé ngan ngira s giam chét
luong cua phu gia thirc dn chdn nudi; axit amin, vitamin, enzym, chit diéu vi, hop chét
nito khong phai protein, silicat, dung dich dém, dich chiét, oligosacarit, va hop chét
tuong tu duoc ) sung dé lam tdng hi¢u qua cta phu gia thirc dn chin nudi. Mit khéc,
chit phu gia ndy con bao gdm chét tron vao thirc dn chin nudi, hoic chét tuong tu. Co
thé sir dung mot chét hoic hdn hop gf”)m it nhét hai chét trong sb cac chét néu trén.

Ché phém loi khudn hodc phu gia thirc dn chén nudi theo sang ché co thé duoc
st dung mot minh cho dong vat hodc cé thé duoc két hop véi cac phu gia thirc dn chan
nudi khac trong chit mang an dugc. Ngoai viéc phu gia thirc dn chan nudi ¢6 thé duoc
trOn truc tiép v&i chét bd sung bé mat hodc thirc dn chan nudi cho vat nudi, thi nd con
c6 thé duoc sir dung riéng 18 vé6i thirc an chin nudi & dang ché phim dung qua dudng
miéng, hoic két hop voi thanh phin khéc va sau do sir dung.

Theo mdt khia canh khéc, sang ché dé xudt thire &n chin nudi chira phu gia thirc
an chan nuoi.

Thtrc 4n chin nudi theo sang ché c¢6 thé chira phu gia thirc an chin nudi véi
lugng nim trong khoang tir 0,05 dén 10 phin trong lugng, cu thé hon 1a véi lwong nim
trong khoang tir 0,1 dén 1 phan trong luong tinh trén 100 phan trong luong cla thirc an

chin nudi. Véi lugng ndm trong khoang néu trén, thirc dn chan nudi c6 thé thuc day
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kha nang tiéu hoa & vat nudi mdt cach hi€u qua, nho do6 cod thé 1am tang hi€u qua thirc
an chdn nudi.

Thanh phan cta thirc dn chin nudi theo sang ché khong bi gioi han cu thé va co
thé 1a thanh phan da biét trong linh vue k§ thuat nay. Vi du khong giéi han pham vi v&
thanh phin ctia thrc in chin nudi bao gdm céc thanh phin c¢6 ngudn gbe thuc vat nhu
hat, & va qua, cic san phém phu cta qua trinh ché bién thuc phém, tao, chét xo, chét
béo, tinh bot, cic ciy bau bi, san phdm phu tir hat, va thanh phin twong tu, va thanh
phin c6 ngudn gdc dong vit nhu protein, cc nguyén li€u vd co, chit béo, chét
khoéng, protein té bao don, thanh phén phiéu sinh ddng vat, hodc thirc dn cho ca, va
thanh phan twong tw. Mot thanh phin hodc hdn hop gdm it nhit hai thanh phan trong
s6 cac thanh phan néu trén c¢6 thé duogc st dung.

Vi du v& vat nudi trong do ché phém loi khuén, phu gia thirc an chén nudi, hoic
thirc dn chan nuoi theo sang ché co thé dugc st dung bao gém cac vat nudi nhu bo thit,
bo sita, bé, lon, Ion con, ctru, dé, ngua, tho, chd, meo, va vat nudi tuong tu, va gia cAm
nhu ga, ga dang dé tring, gia cAm noi dia, ga tréng, Vit, ngSng, ga tay, chim cut, hodc
vat nudi teong tu, nhung khong chi gigi han & ching.

Theo mot khia canh khéc, sing ché mé ta phuong phép phong ngira hoic didu
tri bénh do nim hodc vi khudn & vat nudi béng cach cho vat nudi st dung mdt hoac
nhiéu san phim dugc chon tir nhém bao gdm ché phidm loi khudn chira chung
CIMPB957 vi/hoic san pham nudi cdy cta ching nay, phu gia thirc an chan nudi chira
ché pham loi khuén nay, va thtre 3n chin nudi chira phu gia thirc an chin nudi.

Thuat ngt “phong ngira” nhu duge sir dung & day chi tit ca cac hanh dong cung
cap chiing CIMPB957 va/hodc san phdm nudi cdy cia né cho dong vét dich & dang an
dugc nhu dang dugce phém, dang phu gia thirc &n chén nudi, hodc dang tuong tu, dé we
chébénhtuongfnughoéclénlchﬁnlmgkhéiphétbénh. |

Thuét ngtt “diéu tri” nhu dwoc st dung & day chi tit ca cac hanh dong cung cip

ching CIMPB957 va/hodc san phdm nudi cdy ctia né cho dong vét dich & dang an
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duoc nhu dang duogc phém, dang phu gia thirc dn chan nudi, hodc dang tuong tu, dé
1am thuyén giam tinh trang bénh Iy cta bénh tuong tng do su 14y nhiém gay ra.

Vi du vé& bénh nhidm khudn c6 thé bao gém bénh ﬁéu chay do Escherichia coli
sinh doc td trong rudt (ETEC), bénh nhidm khuan E.coli do Escherichia coli giy bénh
& chim giy ra (APEC), nhidm khuén huyét, bénh nhim salmonella gdy ra bénh viém
rudt cép/man tinh, viém rudt hoai thu do Clostridium Sp, va bénh tuong tu, nhung
khong chi gigi han & cac bénh nay.

Vi du vé& bénh ndm c6 thé bao gdbm bénh ndm aspergillus do Aspergillus sp., ma
g8y mét cam giac thém an, sét, kho thd, tiéu chay, ching chudt rat, hodc ching tuong
tu, nhung khong chi giéi han & céc triéu ching nay.

Ché phém loi khuén c6 thé duoge st dung cho dong vat & dang dugc phém, hoac
dugc tron véi thirc an chan nuoi hodc nudce uéng ctia vt nudi. Cu thé, ché phém loi
khuén c6 thé duge tron véi thie dn chin nuoi & dang phﬁ gia thirc dn chan nudi dugc
st dung.

Ngoai ra, ché pham loi khudn c6 thé dugc sir dung bang nhiéu dudng dung khac
nhau nhu dudng miéng hodc ngoai dudng tiéu héa ma khong gidi han cu thé mién la
ché phém loi khuén c6 thé toi dugc co quan dich. Cu thé, ché phém loi khuén ¢6 thé
duoc sir dung bang phuong phap chung nhu phuong phép sir dung qua dudong miéng,
qua tryce trang, khu tr, trong tinh mach, trong mang bung, trong bép, trong dong
mach, duéi da, st dung & miii, phuwong phép x06ng hit va phuong phéap tuong tu.

Duéi ddy, séng ché dugc md ta chi tiét hon thong qua céc vi du. Tuy nhién, cac
vi du nay chi minh hoa sédng ché, va pham vi ctia sang ché khong bi giéi han & céc vi

du nay.
Vi du thwe hién siang ché

Vidul
Phan 14p ching Bacillus subtilis CIMPB957
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(1) Chuén bi mau va phén lap chiing

Céac miu thu dugce tir dau trong di 1én men va cdc san pham dau twong khac da
1én men, mdt san pham thuc pham Han Qudc truyén théng, duge chudn bi. Céac méu da
chuén bi duoc pha lodng theo bac, dugc trai Ién trén moi truong thach canh thang néo
tim (brain heart infusion-BHI) (Difco, M§) chira 3% natri clorua, va sau d6 nudi ciy &
nhiét d6 37°C trong 24 gio.

Céc ching duge phan 1ap tir mdi trong s6 cac miu nay dugc phan loai tuy thude
vao cac két qua thu dugc béng cach quan séat khudn lac. Khuén lac dugc chon duoc
phan 14ap lai bing phuong phap cdy chuyén va cdy khuén lac da chon trong moi trudng
md&i ba 14n, va cac chiing duoc nudi cdy duy nhit duoc dat trong moi truong chira 20%
glyxerol va dugc bao quan & nhiét d6 -70°C hodc nhiét do thép hon.

(2) Chon loc chiing ¢6 hoat tinh khéng sinh phtrc hop tdt

Dé chon loc chii yéu cdc ching c6 hoat tinh khang sinh khéng E. coli va
Salmonella, cac vi khuin gdy bénh tiéu biéu gdy ra céc van dé & gia cAm va cdc trang
trai lon, hoat tinh khang sinh cda céc chung phan lap chéng lai ba loai vi khuén,
Escherichia coli sinh ddc té trong rudt (ETEC), Escherichia coli gdy bénh & chim
(APEC), va Salmonella typhimurium (ST), dugc danh gid. Hoat tinh khang sinh duoc
danh gia bang cach phén tich ving tron sach tuong Gmg vé6i vi khudn gay bénh.

Khi diéu ché moi truong rin YM (mach nha ndm men, Difco, M¥), 0,4% cac
dung dich nudi cdy dugc lic cia 3 vi khuén gy bénh duoc tron, 1an luot, nho d6 didu
ché duge mdi trudng dénh gia hoat tinh khéng sinh. 1,5ul dung dich nuéi cdy ctia mdi
chiing trong s cac chung thu duoc tir san phim dau tuong da 1én men duge nhé 1én
mbi truong danh gid da duoc didu ché va nudi cdy & nhiét dd 37°C trong 18 gio. Sau
do, su ¢6 mit hodc khong c6 mit ciia vong tron sach dugc tao thanh quanh ching da
chon duoc quan sét. Trong s& cac chiing vi khuan thu dugce tir san phdm dau twong da
1én men, thi 13 ching c6 hoat tinh khang sinh chéng lai ba vi khudn giy bénh duoc

chon chu yéu.
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Hoat tinh khang sinh ctia 13 ching dd chon diu tién c6 hoat tinh khang sinh
phirc hop tot duge dénh gia dbi véi ba loai cia ETEC va Clostridium perfringens.
Gidng nhu ETEC, ETEC 0149 san sinh cht dinh bam c6 dang soi 16ng bam chit
K88, ETEC 0122 san sinh chét dinh bam c6 dang soi 16ng bam chit K88 va 987p, va
ETEC 2617 san sinh chit dinh bam c6 dang soi 1ong K99, dugc sit dung. Hoat tinh
khang sinh chéng lai Clostridium perfringens, dugc danh gia bing phuwong phap gidng
nhu duge mo ta trén diy ngoai trir st dung dich ndi nudi cdy ciia chung da chon va
nudi cdy & nhiét d6 37°C trong diéu kién ky khi.

Két qua 13, ba ching (739, 823, va 957) ¢6 hoat tinh khang sinh phuc hop tdt
duoc chon nhu dugc thé hién trong bang 1.

[Bang 1]

ETEC APEC |ST Clostridiumperfringens
0122 0149 2617
739  |+++ +H+ |4+

823  |[+++ — ++
957  |+++ |+ - bt
Vidu?2

Daénh gid hoat tinh khang sinh iz vitro chéng lai ETEC

Anh huéng ctia 3 ching du tuyén c6 hoat tinh khang sinh phirc hop tét d6i vé6i
viéc tre ché hoat tinh cua hai loai ETEC duqé déanh gia in vitro. |

M3i trong s ba ching du tuyén (0,1%) va mdi trong s6 ETEC 0122 va ETEC
0149 (0,1%) lan lugt duge nudi cdy trong moi trudng 16ng BHI va duoc nudi ciy &
nhiét d 37°C va toc d9 200 vong/phit trong 15 phut. Sau d6, mét loai ching du tuyén
va mot loai ETEC dugc cdy dong thoi trong 1/2 moi truong 16ng BHI va va dugc ciy
& nhiét do 37°C va tde d 200 vong/phit sao cho lugng ciia né 1a khoang 1 x 10°
CFU/ml, tvong tng. Dung dich nudi ciy mdi thoi gian dwgc trai 1én trén moi truong
thach BHI va moéi truong rin MacConkey (Difco, M¥), va sau d6 té bao cua chung du
tuyén va ETEC dugc dém.

Cac két qua duoc thé hién trong bang 2 va FIG2A va 2B duéi déy, va ching
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957 duoc khing dinh 12 ¢6 tic dung e ché su phat trién cia ETEC 0122 va ETEC
0149 tét hon trong 24 giv hodc hon 24 giy. Do d6, cubi-cing ching 957 dugce chon

lam ching c6 hoat tinh khang sinh t6t va dugce goi la CJMPB957.

[Bang 2]
Chung duy tuyén S6 dém té bao (CFU/mI) mdi thoi diém
0 giv 8 giov 24 giy 28 giy
739 739 1,58+05 1,0E+05 5,9E+08 4, BE+0B
ETECO122 2,6E+04 1,1E+08 5, 1E+06 1,0E+02
823 823 1,6E+04 2,3E+07 3, OE+0B 8,5E+05
ETECO122 2, TE+04 8,8E+08 3,0E+05 -
957 957 2,1E+05 1,0E+06 2 p 9E+07 3,9E+07
ETECO122 3, 2E+05 1,1E+03 _ -
Ching du tuyén S6 dém té bao (CFU/ml) mdi thoi diém
0 gid 8 gid 24 gity
738 739 1,BE+05 1,0E+05 5,8E+06
ETECO149 2,6E+04 1,1E+03 5, 1E+08
823 823 1,BE+04 2, 3E+07 g,0E+(06
ETECO149 2, TE+04 g, 8E+08 3,0E+05
957 957 2,1E+05 1,0E+0B 2 g 9E+07
ETECO149 3 ) 2E+05 1, 1E+08 —

CIMPB957 dugc chon cudi ciing ¢6 hoat tinh khang sinh t6t chéng lai ETEC,
APEC, Salmonella typhimurium, va Clostridium perfringens, va két qua danh gia hoat
tinh khang sinh dwgc thé hién trong FIG.3.

Vidu3
Nghién ctru cac dic tinh hinh thai va hda sinh cta ching CIMPB957 va xé4c dinh no
(1) Nghién ctru cc dic tinh hinh thi va héa sinh

Pé xac dinh ching CIMPB957 dugc chon cubi cung 1a chung cé hoat tinh
enzym tiéu hoa phirc hop tdt, tién hanh nghién ctru dic tinh hinh thai va héa sinh. Dua
vao dic tinh hinh thai, ching CIMPB957 dugc khang dinh 14 vi khuén bacillus gram
duong (FIG.1). Ngoai ra, kiéu 1én men dudng cia chung CIMPB957 dugc phéan tich
bing cach sir dung hé API 50 CHB (Biomerieux, Phap) d& phén tich c4c dic tinh hoa
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Béang 3 dudi ddy thé hién két qua phan tich kiéu 1én men dudng cia ching

CIMPBY957.
[Bang 3]

Doi chimg - Esculin +
Glyxerol + Salixin +
Erythritol - Cellobioza +
D-Arabinoza - Maltoza +
L-Arabinoza + Lactoza +
Riboza + Melibioza -
D-Xyloza + Sacaroza +
L-Xyloza - Trehaloza +
Adonitol - Inulin -
B-Metyl-Xylozit - Melezitoza -
Galactoza B D-Rafinoza +
D-Glucoza + Amidon +
D-Fructoza + Glycogen +
D-Manoza + Xylitol -
L-Sorboza B-Gentiobioza -
Rhamnoza - D-Turanoza -
Dulxitol - D-Lyxoza -
Inositol + D-Tagatoza -
Manitol + D-Fucoza -
Sorbitol + L-Fucoza -
a-Metyl-d-manozit - D-Arabitol -
a-Metyl-Glucozit + L-Arabitol -
N-Axetyl Glucosamin - Gluconat -
Amygdalin + 2-xeto-gluconat -
Arbutin + 5-xeto-gluconat -

Trong bang 3, ky hi¢u ‘+’ ¢6 nghia 14 duong tinh, ky hiéu ‘-> c¢6 nghia 13 am
tinh, va nhém déi chimg 1a nhém thtr nghiém ma khong ¢6 co chét.
(2) Xéac dinh chung CJIMPB957

Pé xéc dinh chinh xéc hon ching CJIMPB957, phuong phép nghién ctru quan
h¢ di truyén tién hoa phan tir sir dung trinh tu nucleotit ADN duoc tién hanh.

Pé phan tich trinh ty nucleotit, gen 16s rADN dugc khuéch dai bing cach sir
dung hdn hop tron sin ding cho phin L'rhg chudi polymeraza (polymerase chain

reaction-PCR) (Bioneer, Han Qudc) va cac cip modi phd bién 27F (5
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AGAGTTTGATCMTGGCTCAG3': SEQ ID No: 2) va 1492R (&'
TACGGYTACCTTGTTACGACTT3": SEQ ID No: 3). Téng lugng dung dich phan
tmg duge dé ¢ 20pl, va PCR duoc tién hanh trong 30 chu ky & nhiét do 94°C trong 1
phit, 56°C trong 1 phut, va 72°C trong 1 phut. Sau d6, trinh tu nucleotit ADN d3
khuéch dai dugce phén tich. Trinh tw nucleotit 16s rADN dwoc phén tich dugc thé hién
bang trinh tu néu trong SEQ ID No:1 (FIG.8).

Theo két qua phan tich, ching ndy duoc xac dinh 13 ¢6 mirc trong ddng véi
Bacillus subtilis bang 98%. |

Chung Bacillus subtilis CIMPB957, ma 1a vi sinh vit mdéi theo sang ché duogc
xac dinh nhu dugc mo ta trén day, duge luu trit & Trung tAm nudi céy vi sinh vat Han
Qudc (361-221, Hongje 1-dong, Seodaemun-gu, Seoul) duéi sé diang ky
KCCM11271P vao ngay 22/03/2012.

Vidu4
Hoat tinh khang nim ctia ching CJMPB957

Pé danh gia hoat tinh khang nim cua ching CJIMPB957, hoat tinh khang nim
chéng lai Aspergillus flavus, ma gdy ra cac van dé & thirc an chan nudi dugc danh gia.

Aspergillus duge nudi cdy tinh trong moi trudng ran PDA (thach dextroza khoai
tdy, Difco, My) & nhiét d0 30°C trong 72 gid. Aspergiilus duge cit v6i kich thude
Smm x Smm (dai x rong) va dugc ciy & gitta moi trudng rin PDA méi, sau d6 dugc
nudi cy trong 24 gid.

Sau khi chim 10ul CYMPB957 da kich hoat 1én trén méi truong rén trong d6
Aspergillus duge cdy va nudi cdy CIMPB957 & nhiét do 30°C trong 48 gid, thi su c6
mgt hodc khdng c6 mat cta ving tron sach dugc tao thanh tuong tng v6i Aspergillus
duoc quan sat.

Nhu dugc thé hién trong FIG.4, ching Bacillus subtilis CIMPB957 dugc khing
dinh 13 ¢6 hoat tinh khang nam, trc ché su phat trién cta Aspergillus.

Vidus
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Hoat tinh enzym tiéu hoa cua chung CJMPB957

Dé khing dinh ring Bacillus subtilis CIMPB957 ¢6 thé tdng hop duoc enzym
tiéu hoa, thi hoat tinh enzym ti€u hoa ciia proteaza, xenlulaza, amylaza, xylanaza,
mananaza, lipaza, va phytaza dugc danh gia.

Pénh gia hoat tinh enzym duoc tién hanh bang cich do hoat tinh enzym tuy
thudc vao muc do tao thanh vung tron sach béng cach st dung moi truong chira co
chét trong tmg v6i mdi enzym.

1) Chiét dung dich enzym tho

Sau khi nudi cdy ching CIMPB957 trong méi truong BHI trong 24 gid va 48
gid, cac dich ndi duge chiét bing cach ly tAm méi truong nubi cdy & nhiét do 4°C va
tbc do 13.000 vong/phiit trong 5 phut. Mtc d6 phan huy ;:0 chét duoc phan tich bing
cach str dung dung dich nuéi cdy dudi dang dung dich enzym thd va moi trudong chtra
co chét tuong tng véi mdi enzym.

2) Hoat tinh proteaza

Moi truong mach nha ndm men (dich chiét nAm men 3 g/t, dich chiét mach nha
3g/t, pepton 5g/¢, dextroza 10g/¢, thach 20g/¢; Difco, My, duédi day, dugc goi 1a “moi
truong YM”) chita 2% sita tach béo (Sigma, USA) duge didu ché. Sau khi chdm 1,5ul
dung dich enzym thd da chiét 1én mdi truong co chét, tién hanh phan tng & nhiét do
30°C trong 15 gi0, va sau do hoat tinh enzym dugc do béng muirc do tao thanh ving
tron sach.

3) Hoat tinh xenlulaza

Moi trudng YM chira 1% co chat carboxyl metyl xenluloza (CMC) duoc diéu
ché. Sau khi chidm 1,5 pl dung dich enzym tho da chiét 1én moi truong co chét, tién
hanh phan mg & nhiét dd 37°C trong 15 gid. Sau d6, chit phan ing dwoc nhuém bing
cach st dung 0,2% dung dich nudc dé Congo trong 30 phiit, va sau d6 khir mau bing
cach str dung dung dich nuée NaCl 1M. Hoat tinh enzym duge danh gid bang mirc do

tao thanh vung tron sach dugc tao ra bdi sy phan huy co chét quanh enzym tho.
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4) Hoat tinh amylaza

Mbi trudmg YM chira 1% co cht tinh bot hoa tan duge didu ché. Sau khi chim
1,5ul dung dich enzym tho da chiét 1én mdi trudng co chét, phan Gmg duoc tién hanh &
nhiét do 37°C trong 15 gid. Chat phan ting dugc nhuém bang cach sir dung dung dich
nuée chira 0,1% I, va 2% K1, va sau do hoat tinh enzym duoc danh gia béng muc do
tao thanh ving tron sach duoc tao ra bdi su phén hiy co chit quanh enzym tho.
5) Hoat tinh xylanaza

Mdi trudng YM chira 1% xylan dugc didu ché. Sau d6 chém 1,5ul dung dich
enzym tho 1én moi trudng co chét, phan ung dugc tién hanh & nhiét d§ 37°C trong 15
gid. Sau d6, chat phan tng dugc nhudm bang cach st dung 0,2% dung dich nuéc do
Congo trong 30 phtt, va sau d6 khtr mau bang cach sir dung dung dich nuéc NaCl 1M.
Tiép d6, hoat tinh enzym dugc dénh gia bang mirc d6 tao thanh ving tron sach.
6) Hoat tinh mananaza

Méi truong co chét (dich chiét ndm men 3g/¢, pepton 5g/¢, KH,PO, 1g/¢, thach
20g/t, pH=5) chtra 1% manan (gom dau locust, Sigma, MJ) dugc diéu ché. Sau khi
chdm 1,5pl dung dich enzym tho da chiét 1én moéi trudong co chét, phan ung duogc tién
hanh & nhiét dd 37°C trong 24 gid, va sau d6 hoat tinh enzym duoc danh gid bing mirc
do tao thanh vung tron sach.
7) Hoat tinh lipaza

Maoi truong YM chira 1% tricaprylin dugc didu ché. Sau khi cham 1,5ul dung
dich enzym tho da chiét 1én modi truong co chit, phan tmg dugc tién hanh & nhiét do
37°C trong 15 gid, va sau do6 hoat tinh enzym dugc do bing mirc d6 tao thanh ving
tron sach.
8) Hoat tinh phytaza

Mdi truong co chat (glucoza 15g/t, NH,NO; Sg/t, MgSO,7H,0 0,5g/¢, KCl
0,5g/t, FeSO,7H,0 0,01g/¢, MnSO4H,0 0,01g/¢, thach 20ul, pH=5,5) chira 1% axit

phytic (Sigma, My) duoc diéu ché. Sau khi chdm 1,5ui dung dich enzym tho da chiét
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1én mdi trudng co chét, phan tmg dugc tién hanh & nhiét d6 37°C trong 24 gid, va sau
d6 hoat tinh enzym duoc do bang murc dd tao thanh ving tron sach.

Hoat tinh enzym tiéu héa cia CJMPB957 duoc thé hién trong bang 4 va FIG.5
dudi day.
[Bang 4]

Proteaza |Xenlulaza |Amylaza |Xylanaza |Mananaza |Lipaza |Phytaza

CIMPBO957 [++ +++ ++ ++ -+ + +

Nhu duogc thé hién trong bang 4 va FIG.5, ching Bacillus subtilis CIMPB957
duoc khing dinh 1a c6 hoat tinh enzym tiéu hoa phtc hop tdt ciing nhu 13 hoat tinh
khang sinh va khang nim.

Vidub6
Kha ning hinh thanh ndi bao t&r cia chung CIMPB957

Bacillus tao ndi bao tu dé séng sOt trong céc diéu kién khéc nghiét nhu thiéu
hut mdt hoac nhiéu chat dinh dudng can thiét, hodc diéu kién teong tu. Vi ndi bao ti
c6 kha ne“ling chéng chiu dugc trong cac diéu kién khic nghiét nhu tia tit ngoai, nhiét do
cao, séy & nhiét do thép va ap suét cao, hodc diéu kién tuong tu, su tao thanh ndi bao
tr 1a quan trong dé duy tri ty 18 sdng s6t cia bacillus. Do d6, ching Bacillus subtilis
CIMPB957 dugc nudi cdy trong mot thoi gian dai, va kha ning tao thanh noi bao ti
ctia chung nay duoc khing dinh.

Chung nay (0,1%) duoc cdy trong méi truong 16ng BHI va dugc nudi chy &
nhiét do 37°C va tbc do 200 vong/phut trong 24 va 48 gid. Dung dich nudi cdy & mdi
thoi didm duoc trai 1én trén moi trudng thach BHI, va dém tong sb té bao. Ngoai ra,
dung dich nudi céy dugc gia nhiét & nhiét do 95°C trong 10 phut va duge trai 1én moi
truong thach BHI, va s6 noi bao ti duoc dém.

Bang 5 du6i dy thé hién cac két qua dém s6 noi bao tir.

[Bang 5]

Thoi gian nudi cdy (gio) Tong sb dém té bao|S6 ndi bao tir [Ty 1& tao thanh
(CFU/ml) (CFU/ml) nodi bao tir %)

24 1,4 x 10° 1,4 x10° 100
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48 11,9 x 10’ 1,9 x10°  [100 |
Nhu duge thé hién trong bang 5, néu CIMPB957 dugc nudi cdy trong 24 gid

hodc hon 24 gio, thi ty 1€ tao thanh ndi bao tir 1a 100%.

Do d6, vi Bacillus subtilis CIMPB957 theo sang ché c¢6 kha ning tao thanh noi
bao tir tét néu duoc nudi ciy trong 24 gid hodc hon 24 gio, nén Bacillus subtilis
CIMPB957 gibng nhu loi khuin c6 thé duy tri ty 18 séng st cao & cac co quan tiéu
hoa cua dong vat.

Vidu7
Kha ndng chiu dugc axit va bén v6i mat cua ching CJMPB957

Chung loi khuin cin c6 kha nang chéng chiu duoc dich vi va dich mat ma la
cac axit manh dé t6i duge rudt sau khi st dung qua dudong miéng. Vi ly do nay, dé
khéng dinh liéu ching Bacillus subtilis CIMPB957 ¢6 thé dugc dung lam ching loi
khuin hay khong, kha ndng chiu dugc axit va bén v6i mat duqc danh gia.

(1) Kha ning chiu duge axit va bén trong dich vi nhan tao

Dich vi nhan tao duoc diéu ché béng cach bd sung 1% (trong lLr(_mg/thé tich)
pepsin (Sigma, M) vao dung dich natri phosphat 0,05M duoc didu chinh ¢ pH=2,5
bing cach str dung HCIL.

Sau khi chiing CIMPB957 duoc nudi cdy trong méi trudng 1ong BHI & nhiét do
37°C va tde do 200 vong/phut trong 24 gid, tién hanh ly tdm & tdc do 13.000
vong/phtt trong 5 phiit. Sau dé, sau khi dich ndi dwoc 14y ra va thanh phin vi khudn
dugc thu gom, thi dich vi nhan tao duogc bd sung vao vai lugng béng luong cua dich
nbi 14y ra va nudi cdy & nhiét d6 37°C trong 3 gid. Sau khi nudi cdy, chung thu duoc
duoc trai 1én mdi truong BHI va té bao dugc dém, sao cho kha nang chiu dugc axit va
khéng dich vi nhén tao dugc danh gia.

(2) Kha nidng khéng dich mét nhan tao

Dich mit nhan tao duoc didu ché béng cach bd sung 1% (trong lu’(_mg/thé tich)

pancreatin (Sigma, M§¥) vao dung dich natri phosphat 0,05M va v6 trung. Sau d6, dung

dich oxagall 10%(trong luong/thé tich) v tring (Difco Co.) duoc b sung dé thu dugc
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ham lugng trong moi trudng béng 1% (thé tich/thé tich), va dich méat nhan tao duoc
didu chinh dén pH=6,8.

Sau khi duoc nudi cdy trong dich vi nhan tao néu trong muc (1) trong 3 gio,
ching CIMPB957 duoc ly tim & tbc do 13.000 vong/phut trong 10 phut. Dich ndi
duoc léy ra, va thanh phén vi khuén dugc thu gom. Sau d6, dich mat nhén tao duéc )
sung vao d6 vai lugng bang lwong dich ndi 1iy ra va nudi cdy & nhiét do 37°C trong 24
gid. Sau khi nuéi cdy, ching thu duge duoc trai 1én mdi truong BHI va té bao duoc
dém, sao cho kha nidng chiu dugc axit va kha ning khang dich mat nhan tao dugc danh
gia.

Céc két qua danh gia kha nang chiu duoc axit, kha ning khang dich vi nhén tao,
va kha nang khang dich mét nhan tao dugc thé hién trong F1G.6.

Nhu duoc thé hi¢n trong FIG.6, néu ching CJMPB957 duogc xtr ly béng dich vi
nhén tao (pH=2,5) trong 2 gio, thi ty 1& séng sét 1a khoang 100%, va néu CIMPB957
duoc xtr Iy bang dich vi nhan tao va sau d6 xit 1y bing dich mét nhén tao trong 24 gio,
thi ty 18 ééng s6t bang 100% ciing dugc bao toan. |

Do d6, ching Bacillus subtilis CIMPB957 theo sang ché duge khang dinh 14 ¢6
ty 1€ séng sot cao ngay ca khi duge xtr ly béng dich vi nhan tao va dich mét nhan tao,
vi thé ching Bacillus subtilis CIMPB957 c6 thé hitu dung 1am chung lgi khuén.

Vidu 8
DJ an toan ctia chiung CIMPB957

bé khéng dinh CJIMPB957 an toan, hién tugng ti€u méu B dugc danh gia. Hién
tuong tiéu mau B la hoat dong lam tan té bao héng ciu béng cach san sinh
phospholipaza trong vi khuan gay hai dé thiy phan phospholipit dwoc cung cip boi té
bao hong cau.

Pé khing dinh hién twong tiéu mau boi Bacillus subtilis CIMPB957, mdi
truong thach dau tuwong trypsin (TSA, Difco, M) chtra 5% mau curu (Kisan Biotech,

Han Quéc) duge didu ché. Ching nay duge cdy vach trén mdi truong thach mau da
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didu ché va sau d6 dugce nudi cdy & nhiét do 37°C trong 24 giv. Sau d6, két qua 1a hién

tuong tiéu mau duoc khing dinh 12 khong xay ra nhu duge thé hién trong FIG.7.
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YEU CAU BAO HOQ
1. Chung Bacillus subtilis CIMPB957 ¢6 hoat tinh khang nim va khéng sinh, ¢6 kha
ning téng hop enzym tiéu héa phtrc hop, ¢6 kha nang chiu dwgc axit, va bén véi mat,
duoge luu gitt dudi sd dang ky KCCM11271P.
2. San pham nudi cy ctia ching Bacillus subtilis CIMPB957 theo diém 1.
3. Ché phdm loi khuan chira ching Bacillus subtilis CIMPB957 theo diém 1 hodc san
phim nubi ciy ctia ching nay theo diém 2.
4. Phu gia thirc #n chin nudi chtta ching Bacillus subtilis CIMPB957 theo diém 1
hoic san phidm nudi cdy ctia ching nay theo diém 2 hodc ché phidm loi khudn theo
diém 3.
5. Thirc An chin nudi chira ching Bacillus subtilis CIMPB957 theo diém 1, san phdm
nudi cdy ctia chting nay theo diém 2 hoidc ché pham loi khuén theo diém 3 hodc phu

gia thirc dn chin nudi theo diém 4.
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[FIG.2A]
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[FIG. 2B]
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[FIG.4]
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[FIG.6]
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[FIG.8]

SEQID NO. 1:

CACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACC
GGATGGTTGTTTGAACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTA
CAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAAC
GATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCA
GACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGG
AGCAACGCCGCGTGAGTGATGAAGGTTITCGGATCGTAAAGCTCTGTTGTTAGGGAA
GAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCAC
GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTIGTCCGGAAT
TATTGGGCGTAAAGGGCTCGCAGGCGGITTCTTAAGTCTGATGTGAAAGCCCCCGGC
TCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTG
GAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAA
GGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGGGGG
TTTCCGCCCCTTTAGTGCTGCAGCTAACGCATTAAGGCACTCCGCCTGGGCGAGTAC

GGGACGGCAAGACTGAAAACTCTAAGGAATTGACGGTGGCCCCGCAACAAT
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