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Linh vue ki thuat dwoc dé cap

Séng ché d& cap dén chiing Bacillus subtilis CIMPB150 (KCCM11268P)

méi, va ché pham loi khuén chita ching nay.
Tinh trang ky thuit ciia sing ché

Géan day, gi4 hat qubc té ting do nhu cu vé hat ting boi qua trinh san
xuat nhién liéu sinh hoc va su phét tridn kinh t& cta cic quéc gia méi ndi, dit
néng nghiép giam, gia diu thé ting, va ly do twong tu. Tang gia hat qubc t& din
dén lam ting gia thic dn chan nudi hén hop ndi dia, do d6 gay thiét hai cho viéc
kinh doanh trang trai vat nuéi. Vi Iy do nay, dé thiic ddy su phat trién cua vat
nuoi va st dung hat thirc &n chin nuéi hidu qua, cac nghién ciru vé loi khuén,
ngudn thirc 3n cho loi khun, san phim enzym, va nghién ciru tuong tu dd dugc

tich cuc tién hanh.

No6i chung, mot lugng 16n hydrat cacbon khé tiéu, tic 13, xenluloza,
hemixenluloza, va lignin dugc chira trong céc hat thitc &n chiin nudi. Hydrat
cacbon kho ti€u lam gidn doan cac chtrc ning cla hé tiéu hda, vi du, ngin can
tiéu hoa, va gy ia chay hodc bénh ly & vét nubi. Pé giai quyét van dé nay, nhiéu
san phim enzym ding trong thirc #n chin nudi dé phan huy hydrat cacbon khé
tiéu da dugc st dung réng rai.

Xenlulaza c6 kha nang thiy phan xenluloza va xylanaza phan hiy lignin
va xylan, 13 thanh phan chinh cta hemixenluloza, da dugc st dung rong rai lam
enzym phu gia thirc dn chan nu6i. Ngoai viéc 1am ting d6 kha dung cua hat thic

an chdn nudi trong duong rudt & vat nudi dé cai thién hiéu qua cia thirc dn chin
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nudi (Beguin and Aubert, FEMS Microbiol., Rev. 13:25-58, 1994) cac enzym
nay dugc biét dén 12 gbp phén thiic diy qua trinh 0 phan cla vat nubi (Taeil Kim

et al, Korean Journal of Microbiology, 35(4):277-282, 1999).

Mananaza la m6t enzym phan giai nguyén li€éu chira manan, ma 1a thanh
phan chinh tao nén hemixenluloza. Protein dau tuong duoc ding lam thirc in
chidn nudi cho lgn, ga, va vat nuéi tuong tu, va mananaza cho phép dong vat
khong phai loai nhai lai dé dang chuyén héa thirc an dau twong bang cach phan

huy galactan trong sb cac hydrat cacbon, thanh nguén ning luong.

Géan day, nd luc st dung céc chung tong hop enzym nhu dugc mo ta trén

day 1am loi khudn d3 duoc thir nghiém.

Loi khudn 13 mét khéi niém bao gdm cac vi khudn gitp can bang hé vi
sinh v4t duong rudt, vi khuén c6 hoat tinh khang sinh va/hosic hoat tinh enzym,
va san phdm duoc tdng hop béi céc vi khuén nay (Fuller, R., J. Appl. Bacteriol.,
66(5):365-378, 1989).

Céc giai phap da biét d& cép dén loi khudn nhu duoc mé ta trén day la
nhu sau.

Chung Bacillus sp. 79-23 tong hop xenlulaza trung tinh d& duoc boc 16
trong patent Han Qudc sé 10-0318554, va ching Bacillus licheniformis DK42
(KACC 91410P) tiét xenlulaza va xylanaza d& dugc boc 16 trong patent Han
Qudc sb 10-1062309. Ngoai ra, ching Bacillus amyloliquefaciens B4 (KCTC

18083P) c6 hoat tinh cla cac enzym amylaza, proteaza, xenlulaza, va lipaza da

duoc mo ta trong patent Han Quéc sé 10-0426930.

Tuy nhién, céc chung Bacillus tiét xenlulaza va/hodc xylanaza d& duoc
boc 16 trong cac giai phap da biét nhu néu trén, nhung ching hoan toan tiét tat
cd céc enzym xenlulaza, xylanaza, v mananaza hodic cong nghé san xuét ché

pham loi khuan st dung chiing nay van chua dugc béc 16.
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Ban chit k§ thuit ciia sang ché

Mot phurong 4n ciia sang ché dé xuét ching Bacillus subtilis CIMPB150
(KCCM11268P) c6 kha ning téng hop enzym tiéu hoéa phtc tap rét tét, c6 kha
nang chiu axit, va khang mét.

Mot phuong 4n ciia sang ché dé xuét san phdm nubi cdy cua ching
Bacillus subtilis CIMPB150 (KCCM11268P).

Ngoai ra, mot phwong 4n ciia sang ché dé xuit ché phdm loi khudn, phu 7
gia thuc an chan nu6i, va thitc dn chan nuéi chtra ching Bacillus subtilis
CIMPB150 (KCCM11268P) hoic san phdm nubi ciy cia ching.

Theo mét phuong 4n, sing ché d& xuét ching Bacillus subtilis
CIMPB150 (KCCM11268P) c6 kha ning tong hop enzym tiéu héa phirc tap rit
tbt, c6 kha nang chiu axit, va khang mat.

Theo mdt phuong 4n khac, sang ché d& xuét san phdm nudi ciy cia
chung Bacillus subtilis CIMPB150 (KCCM11268P).

Theo mét phuong 4n khéc, séng ché dé& xuét ché phﬁm loi khudn chuta
chiing Bacillus subtilis CIMPB150 (KCCM11268P) hoic san phdm nubi ciy
cua no.

Theo mdt phuwong 4n khac, sang ché d& xuét phu gia thirc dn chdn nubi
chira ching Bacillus subtilis CIMPB150 (KCCM11268P), san phim nudi ciy

cua nod, hodc ché pham lgi khuan nhu dugc mo6 ta trén day.

Theo mdt phuong 4n khac, sang ché d& xuit thirc &n chin nudi chira
chiing Bacillus subtilis CIMPB150 (KCCM11268P), san phdm nudi ciy cua nd,

ché pham lgi khuan, hoéc phu gia thitc an chan nuéi dugc mo ta trén day.

Sang ché dé xuat ché pham lgi khuéan, phu gia thirc dn chdn nuéi, va thac

an chan nudi chtra ching Bacillus subtilis CIMPB150 (KCCM11268P) mdi ¢

-4-



29578

kha ning tng hop enzym tiéu héa phirc tap rat tt, kha ning chiu axit, va khang
mat hoac san phém nuoi céy cia nd. Do d6, c6 thé cai thién duge hi€u qua cia
thirc dn chdn nudi cho vat nudi do cai thién dugc kha nang ti€u hoa & vat nuoi,
su can béng hé vi khuin dudng rudt co thé duoc duy tri, va/hodc hoat tinh khang

sinh ¢6 thé dugc cai thién, vi thé gép phan phat trién nganh chin nudi.
M5 ta vin tit cac hinh vé

Fig.1 1a anh chup duéi kinh hién vi dién tr cia chung Bacillus subtilis
CIMPB150 (KCCM11268P) theo sang ché.

Fig.2 1a db thi thé hién kha ning phat trién cia hai chung du tuyén phu
thudc vao thoi gian trong vi du 1.

Fig.3 1a db thi thé hién hoat tinh enzym tiéu héa cia chung Bacillus

subtilis CIMPB150 (KCCM11268P) theo sang ché.

Fig.4 13 d6 thi thé hién ty 1& séng s6t khi ching Bacillus subtilis
CIMPB150 (KCCM11268P) theo sang ché bi xir Iy bing dich da day nhan tao
hodc dich mét nhan tao.

Fig.5 13 d0 thi thé hién kha ning tiéu héa thirc #n chin nuéi theo vi du 6.

Fig.6 13 db thi thé hién khoéng c6 hién tugng ti€u mau cia chiing Bacillus
subtilis CIMPB150 (KCCM11268P) theo sang ché.

Fig.7 thé hién trinh tu nucleotit 16s rADN cta ching Bacillus subtilis
CIMPB150 (KCCM11268P) theo sang ché.
MO ta chi tiét sang ché

Sang ché dugc mé ta chi tiét dudi day. Vi cac ndi dung ma khong dugc
boc 16 trong ban mo ta sang ché c6 thé dugc thira nhan va duoc suy luan béi
nhing ngudi cé hidu biét trung binh trong linh vuc k¥ thuat nay hoic linh vic

tuong tu, nén phan mo ta cia ching s€ dugc lugc bé.

-5



29578

Theo mdt khia canh, séng ché d& xuét ching phan 1ap Bacillus subtilis

CIMPB150 (KCCM11268P, duéi day duge goi la ‘CIMPB150’) méi.

CIMPB150 twong g véi Bacillus gram duong vé mit hinh thai hoc
(xem Fig.1) va theo két qua phan tich trinh tu nucleotit 16s rADN (SEQ ID No:
1, Fig.7), thi CIMPB150 14 ching c6 mtic tuong dong v&i Bacillus subtilis bing
99%.

CIMPB150 dugc luu gifr trong trung tAm nudi cy vi sinh vit Han Québc
(361-221, Hongje 1-dong, Seodaemun-gu, Seoul) dwoc luu gitt dudi s
KCCM11268P vao 22 thang 3 nam 2012.

CIMPB150 c6 kha ning tong hop enzym tiéu hoa phirc tap.

Vi du vé enzym tiéu héa c6 kha ning duoc tdng hop béi CIMPB150 ¢6
thé bao gébm mdt hodc nhidu enzym duoc chon tir nhém bao gdm xenlulaza,

xylanaza, va mananaza, proteaza, amylaza, va lipaza.

Cu thé 13, CIMPBI150 c6 thé tong hop tit ca cic enzym xenlulaza,

xylanaza, mananaza, proteaza, amylaza, va lipaza.

CIMPB150 c6 kha ning chju nhiét tbt.

Cu thé 13, ty 18 tao thanh ndi bao tir cia CJMPB150, dugc nudi céy o
nhiét d6 37°C va & tc d6 200 vong/phit trong 24 gir va sau dé duoc xtr Iy bing
nhiét & nhiét do 95 °C trong 10 phut, ¢ thé 12 80% hodc 16n hon, va dic biét hon
la 85% hodc 16n hon.

Ngoai ra, ty 18 tao thanh bao tir cia CIMPB150 duoc nudi ciy & nhiét do
37°C va tdc db 200 vong/phit trong 48 gidr va sau d6 duoc xir ly bing nhiét &
nhiét d6 95°C trong 10 phut c6 thé 14 100%.

Vi ndi bao tir c6 kha ning chiu duge méi truong khéc nghiét nhu tia cuc

tim, nhiét do thip, diéu kién khé va/hodic 4p sut cao cling nhu 13 diéu kién nhiét

-6-



20578

do cao, ty 1¢ tao thanh ndi bao tir cang cao, thi ty 1€ séng sét cuia chiing nay cang
16m.
CIMPB150 c6 kha ning chiu axit tdt.

Cu thé 13, ty 18 sdng s6t cia CIMPB150 dugc nudi cdy trong méi trudng
chira dich da day nhén tao trong 3 gio c6 thé 1a 80% hodc 16n hon. Mbi trudng
chira dich da day nhan tao duoc didu ché bang cich bd sung 1% (trong lwong/thé

tich) pepsin vao dung dich va diéu chinh pH dén 2,5.
CIMPB150 c6 kha ning khang mat tdt.

Cu thé 13, ty 18 séng s6t ciia CIMPB150 dugc nudi cdy trong moi truong
chira dich m4t nhan tao chita 1% (trong luong/thé tich) pancreatin trong 3 gidr c6

thé 13 80% hoic 16n hon.

Chting CIMPB150 dwoc phan 1ap mdi theo sang ché ¢ thé duoc nudi
cdy biang phuong phép théng thuong d6i v6i ching Bacillus. Cu thé 13,
CIMPB150 c6 thé dugc nudi ciy & nhiét d6 nudi cdy nim trong khoang tir 20

dén 40°C trong thoi gian tir 12 gid dén 4 ngay.

Theo mét khia canh khéc, sang ché ¢ xuét san phdm nudi cdy chira
CIMPB150.

San pham nudi cdy 13 mot khai niém bao gdm méi truong nudi cdy hoic
dung dich nudi ciy trong d6 ching CTMPB150 dugc nudi cdy va chung nudi ciy
thu dugc trong méi truong nudi cdy hodc dung dich nudi ciy. Ngoai ra, san

phdm nuéi ciy c6 thé chira hoic khéng chira ching CJMPB150.

Loai san phém nuoi céy khéng bi gi6i han cu thé, nhung c6 thé 13 loai
thuong dugc st dung trong linh vuc nay. Vi du, san phém nudi céy c6 thé 1a
dang long hodc dang ran, dic biét c6 thé & trang thai ban du ca san phém nudi

cdy, hoac dang dugc c6 hoac dugc sy cua no.
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MBbi trudng nudi ciy
Mbi truong tu nhién hoic méi trudng téng hop c6 thé duge sir dung lam

mdi trudng dé nudi cdy CIMPB150 theo sang ché.

Ngudn cacbon ctia méi trurdng nay khong bi gi6i han cu thé, va co thé st
dung ngudn cacbon di biét trong linh vuc nay. Vi du khéng gi6i han vé& ngudn
cacbon c6 thé bao gdm glucoza, sucroza, dextrin, glyxerol, tinh bot, hodc ngudn
tuong tu. C6 thé str dung mdt ngudn cacbon hozic hdn hop gdm it nhét hai ngudn

cacbon trong s6 chung.

Ngudn nito ctia méi trudng khong bi gi6i han cu thé, va c6 thé s dung
cac ngudn nito di biét trong linh vuc nay. Vi du khéng giéi han v& ngudn nito
nay c6 thé bao gdm pepton, dich chiét thit, dich chiét ndm men, ndm men khé,
dau tuong, mudi amoni, nitrat, cic hop chét chira nito hitu co hoac v6 co khac,
hozc ngudn twong tu. C6 thé sir dung mdt ngudn nito hodc hdn hop gdm it nhét

hai ngudn trong so ching.

Mubi vé6 co chira trong méi truong khéng bi gidi han cu thé, va cac mudi
v6 co da biét trong linh vuc nay c6 thé duoc sir dung. Vi du khéng gi6i han vé
mudi v6 co c6 thé bao gém magie, mangan, canxi, s&t, kali, va mudi tuong tu.
C6 thé sir dung mot mudi hodic hdn hop gdm it nhét hai mudi trong s chiing.

Axit amin, vitamin, axit nucleic, va/hodc cdc thanh phﬁn khéc thuong
dugc chira trong moi trudng nudi ciy c6 thé duge bd sung thém vao moi trudng
dé nudi cdy CIMPB150 theo sang ché.

Dung dich nuéi cdy

Dung dich nubi cdy ching CIMPB150 theo sing ché c6 thé 13 dung dich

nudi céy hodc dung dich thu dugc béng cach loai bé dich ndi nudi céy khoi dung

dich nudi cdy va/hodc ¢ dung dich nudi cdy. Ching CIMPB150 c6 thé dugc
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chira trong dung dich nudi ciy.

Thanh phén cia dung dich nudi ciy khong bi gidi han cu thé, nhung co
thé chira thém thanh phan cé tac dung hiép luc dén su phét trién cua Bacillus
cling nhu 14 cac thanh phén thuong dugc biét dén 13 cin dé nuéi cdy chung
Bacillus. Thanh phan ndy c6 thé d& dang dugc chon béi ngudi c¢6 hiéu biét trung

binh trong linh vuc k¥ thuat nay.
Dung dich nudi cdy cé thé & trang thai 16ng hodc sdy khé.

Phuong phép sdy dung dich nuéi ciy khong bi gi6i han cu thé, va cé thé
st dung céc phuong phap siy thudng dugc st dung trong linh vuc nay. Vi du
khong gi6i han vé phuong phép sdy bao gdm phwong phap siy bing khong khi,
phuong phép sy tw nhién, phuong phap siy phun, phuong phép dong kho hoac
phuong phép twong tu. C6 thé str dung mdt phuong phép hoic két hop hai hodc
nhiu hon hai phuong phéap véi nhau.

Theo mot khia canh khac, sang ché dé xuat ché pham lgi khuan chia

ching CIMPB150 (KCCM11268P) hoic san phdm nuéi ciy clia no.

Loi khuén c6 nghia 14 vi khudn hodc mot thanh phﬁn cua né cé tac dung
¢6 loi dén stre khoe cia vat chi nhu nguoi, dong vat hodc loai tuong tu. Pa biét
rang loi khudn cu tri & thanh dudng tiéu héa cta vat chi va c6 tac dung ngan
can sy cu tri cta vi khudn c6 hai hodc su lan truyén vi khuén gdy bénh, va cac
enzym tiéu héa c6 loi dugc tdng hop bdi loi khuin hd tro cho viée hép thu va str

dung cac chit dinh dudng.
Ché phédm lgi khuin theo séng ché c6 thé chua ching CIMPB150
va/hogc san phim nudi ciy ciia né.

Ché phim loi khudn theo sang ché c6 thé chira chﬁng CIMPB150 vaéi

lugng nam trong khoang tir 5 x 10* dn 5 x 10" CFU/ml, cu thé hon 14 ndm
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trong khoang tir 1 x 10° dén 1 x 10° CFU/ml.

Ché phim loi khuén theo sang ché c6 thé con chira chét mang duoc dung

va dugc san xuat cung v4i chat mang nay.

Thuét ngit “chit mang dugc dung” nhu duoc sir dung & diy cé nghia 13
chét mang hodc chét pha loing ma khong kich thich sinh vat sdng ciling khong

{rc ché hoat tinh sinh hoc va céc dic tinh cia hop chéit duoc st dung.

Chét mang c6 kha ning dugc sit dung trong ché pham loi khuin dugc
bao ché thanh dung dich pha 1dng, vi du vé chit mang dugc vé tring hosc thich
hop cho co thé sbng c6 thé bao gdm dung dich nudc mubi thong thudng, nudc
v0 trung, dung dich nudc mudi dugc dém, dung dich tiém albumin, dung dich
dextroza, dung dich maltodextrin, glyxerol, hodc chét mang tuong tu. Co thé st
dung mét chit mang hodc hdn hop gdm it nhét hai chit mang, va néu céan c6 thé
bd sung cac ta dugc thong thudong khéc nhu chit chdng oxy héa, dung dich dém,

chit kim khuén, va/hoic ta dugc tuong tu.

Ngoai ra, chét pha lodng, chit phan tan, chit hoat dong bé mit, chét két
dinh, va/hodc chét 13m tron dugc bd sung thém vao, mién 13 san phdm loi khuan
c6 thé dugc san xuét thanh dung dich tiém nhu dung dich nuéc, hdn dich, nhii

tuong, hoac dang tuong ty, vién tron, vién nang, com hodc vién nén.

Ché phim ding qua dudng miéng chira ché phim loi khuén theo sang
ché 1am hoat chét khong bj giéi han cu thé, va cac ché phdm ding qua duong
miéng da biét trong linh vuc nay cé thé duoc sir dung. Vién nén, vién ngdm dep,
vién ngam, hdn dich chira nuéc hoic chira dau, bot hoic cém dugc bao ché, nhii
tuong, vién nang cung hodc mém, siro', codn ngot, hoac dang tuong tu 1a vi du

khong gidi han vé ché phim ding qua dudng miéng.

Dé bao ché ché pham loi khuan thanh vién nén, vién nang, hodc dang

tuong tu, ché phim nay c6 thé con chira chat két dinh nhu lactoza, sacaroza,
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sorbitol, manitol, tinh bdt, amylopectin, xenluloza, hodc gelatin, t4& dugc nhu
dicanxi phosphat, chit phan tan nhu tinh bét ngd hoic tinh bt khoai lang, chét
lam tron nhu magie stearat, canxi stearat, natri stearyl fumarat, hoac sap
polyetylen glycol, hodc dang twong tu. Trong trudng hop ché phdm & dang vién

nang, thi ché phim nay c6 thé chira thém chit mang dang léng nhu dau béo.

Theo mot khia canh khac, sang ché dé xuat phu gia thirc an chan nu6i

chtra ché pham loi khuan.

Ché pham loi khuin chira ching CJMPB150 theo séng ché va/hoic san
phim nubi ciy ctia n6 c6 thé duoc bao ché & dang phu gia thirc an chin nudi va
sau d6 duogc tron voi thire dn chin nudi cho vat nudi hoac dugce bd sung truc tiép
vao thirc dn chén nudi.

Loai phu gia thirc 3n chin nudi khéng bi giéi han cu thé, nhung phu gia
thirc 3n chin nudi c6 thé & trang thai 16ng hoic trang thai siy kho, va cu thé hon

1a & dang bot sdy khé.

Phuong phap sy khong bi gi6i han cu thé, va phwong phap sdy d3 biét
trong linh vuc ndy c6 thé duge st dung. Vi du khéng giéi han vé phuwong phap
siy bao gdm phuong phap siy bing khong khi, phuong phap sy tu nhién,
phuong phép sdy phun, phuong phap dong kho hodc phuong phap tuong tu. C6
thé str dung mot phuong phap hoic két hop hai hoic nhiéu phuong phap siy
trong sb cac phuong phép siy néu trén.

Phu gia thirc 4n chin nudi c6 thé chira thém cac chét phu gia khac c¢6 kha
ndng cai thién kha ndng bao quan cda thirc an chan nudi.

Chét phu gia duoc bd sung thém vio phu gia thirc &n chin nuéi theo sang
ché khong bi gidi han cu thé, va cac chat phu gia da biét trong 1inh vuc nay co
thé duoc str dung. Vi du khéng gi6i han vé chit phu gia bao gdm chét két dinh,

nhil tuong, chit bao quan, va chét twong tr ma dugc bd sung dé ngin ngira su
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giam chét lugng cta phu gia thirc &n chén nudi; axit amin, vitamin, enzym, chét
diéu vi, hop chét nito khéng phai protein, silicat, dung dich dém, dich chiét,
oligosacarit, va hop chét tuong ty duoc bd sung dé 13m ting hiéu qua ciia phu
gia thtrc #n chin nudi. Mat khac, chit phu gia ndy con bao gdm chit tron vao
thirc an chin nudi, hodc chét twong tw. C6 thé str dung mét chét hozc hén hop

gom it nhat hai chat trong s6 cac chat néu trén.

Ché pham loi khuén hoic phu gia thic An chin nuéi theo sang ché c6 thé
duogc st dung riéng 1& cho dong vat hodc c6 thé duoc két hop véi cac phu gia
thirc #n chin nudi khac trong chit mang &n dugc. Ngoai viéc phu gia thirc an
chin nudi ¢ thé duge tron truc tiép v6i phan dé bén trén mat dat hoic thic 3n
chin nudi cho vat nubi, thi né con cé thé duge sir dung riéng r€ véi thirc an chin
nudi & dang ché phim ding qua dudng miéng, hodc két hop véi thanh phan khéac

va sau d6 st dung.

Theo mdt khia canh khac, sang _ché dé xuét thtrc 3n chin nudi chira phu
gia thirc dn chén nudi.

Thic an chin nudi theo sang ché c6 thé chira phu gia thirc dn chin nudi
v6i luong ndm trong khoang tir 0,05 dén 10 phan trong lugng, cu thé hon 13 véi
luong ndm trong khoang tir 0,1 dén 1 phan trong lwong tinh trén 100 phén trong
luong ciia thirc n chin nudi. Véi khoang néu trén, thirc 3n chin nudi cé thé thic
déy kha néng ti€u hoa & vat nudi mét cach hiéu qua, nhd do céd thé 1am tang hiéu
qua thirc dn chén nuoi.

Thanh phr?m cua thirc an chan nuoéi theo sang ché khfmg bi gidi han cu thé
va c6 thé 13 thanh phan d3 biét trong linh vuc k¥ thuat ny. Vi du khong giéi han
vé thanh phan ctia thirc dn chin nudi bao gdm cac thanh phan cé ngudn gde thuc
vat nhu hat, r& va qua, cac san phim phu cta qué trinh ché bién thuc phém, tio,

chét xo, chét béo, tinh bot, cdy thudc ho bau bi, san phém phu tr hat, va thanh
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phin tuong tu, va thanh phan c6 ngudn gbc dong vét nhu protein, cac nguyén
lidu v6 co, chit béo, chit khoang, protein té bao don, cac thanh phin phiéu sinh
dong vat, hoac thic an cho c4, va thanh phén tuong ty. Mot thanh phén hoac
hén hop gdm it nhit hai thanh phan trong sé cac thanh phin néu trén c6 thé
dugc st dung.

Vat nudi vi du trong do ché phém loi khuén, phu gia thirc dn chén nuoi,
hoic thirc #n chin nubi theo sang ché c6 thé dugc sit dung bao gdm VAt nudi nhu
bo thit, bo sita, bé, lon, lon con, ctru, dé, ngua, thd, chd, méo, va vat nudi tuong
tu, va gia cAm nhu g, ga dang dé trimg, gia cAm noi dia, ga tréng, vit, ngdng, ga
tdy, chim cut, hodc vat nudi twong tu, nhung khdng chi gidi han & ching.

Duéi day, sang ché dugec mé ta chi tiét hon théng qua céc vi du. Tuy
nhién, cac vi du ndy chi minh hoa séng ché, va pham vi cla sang ché khoéng bi
gi6i han & céc vi du nay.

Vi du thye hién sing ché

Vidu 1

Phéan lap chung Bacillus subtilis CIMPB150
(1) Chuén bi mAu va phan 1ap ching

Céc mau thu dugc tir dau tuong va céc san phdm dau twong d3 1én men
khac nhau, ma 13 thuc phdm Han Qudc truyén théng, duoc chudn bi. Cac miu da
chuin bi duogc pha lodng timg budc, dugc trai 1én trén méi truong thach canh
thang ndo tim (brain heart infusion-BHI) (Difco, USA) chira 3% natri clorua, va

sau d6 nudi cay & nhiét d6 37°C trong 24 gid.

Céc ching dugc phan 18p tir mdi trong s cic mau nay dugc phéan loai
tiy thudc vao céc két qua thu dwoc bang cach quan sat khudn lac. Khudn lac

dugc chon duge phan lap lai bing phtrong phap chuyén va cdy khuén lac da
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chon trong mdi trudng méi ba 1an, va cac ching duoc nudi ciy tinh khiét dugc
dat trong moéi truong chira 20% glyxerol va dugc bdo quan & nhiét do -70°C
hozc nhiét d6 thip hon.

(2) Chon loc chiing ¢6 hoat tinh enzym t6t

Pé chon loc ching c6 hoat tinh enzym ti€u hoa phuc tap, danh gia hoat
tinh enzym ctia ching phan 14p thu dugc tir san phidm du tvong da 1én men
duogc tién hanh trén ba enzym, proteaza, xenlulaza, va amylaza. Cu thé 1, danh
gi4 hoat tinh enzym duogc tién hanh bang cach danh gia hoat tinh enzym dua trén
mtrc d6 tao thanh viing sach bang cach st dung méi trudng chira co chit tuong
tng véi mdi enzym.

Trude hét khoang 200 chung dugc chon loc dua trén cac két qua cua hoat
tinh enzym tiéu héa & trang thai dung dich nudi ciy, va sau d6 hoat tinh tiét
enzym tiéu héa thir hai ctia dich néi nuéi cdy ctia dung dich nudi ciy duoc phan
tich theo thoi gian.

1) Chiét dung dich enzym tho

Sau khi nudi cy cac chung da chon trong méi trudng long BHI trong 24
gir va 48 gio, cac dich nbi dugc chiét bang cach ly tim méi treong nudi ciy &
nhiét d6 4°C va & tbc d6 13.000vong/phut trong 5 phut. Mic do phan huy co
chit dugc phén tich biang céch sir dung dung dich nudi cdy 1am dung dich enzym
thd va méi truong chira co chét trong tmg v6i mdi enzym.

2) Hoat tinh proteaza

Madi trudng mach nha nidm men (dich chiét ndm men 3 g/l, dich chiét
mach nha 3g/l, pepton 5g/l, dextroza 10g/1, thach 20g/1; Difco, USA, dudi day
duoc goi 13, ‘moi trudng YM?) chira 2% sita tich béo (Sigma, USA) duogc didu

ché. Sau khi d6 1,511 mdi dung dich enzym thé da chiét 1én dia moi truomg chira
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co chét, phan tng duoc tién hanh & nhiét @ 30°C trong 15 gid, va sau d6 do

hoat tinh enzym béng mirc d6 tao ra ving sach.
3) Hoat tinh xenlulaza

Mdi trudng YM chira 1% co chat carboxyl metyl xenluloza (CMC) dugc
diéu ché. Sau khi db 1,5p1 mdi dung dich enzym thé d chiét 1én dia méi truong
chita co chét, phan tmg dugc tién hanh & nhiét d6 37°C trong 15 gid. Sau do,
chit phan tng duoc nhuém bang cach st dung 0,2% dung dich nuéc d6 Congo
trong 30 phut, va sau dé loai mau bang cach st dung dung dich nuéc NaCl 1M.
Hoat tinh enzym duoc do b?mg muc dd hinh thanh ving sach duogc tao ra boi su

phan hity co chét quanh enzym thd.
4) Hoat tinh amylaza

Moi truong YM chira 1% co chét tinh bdt hoa tan duge diéu ché. Sau khi
@b 1,511 mdi dung dich enzym thd da chiét 1én dia méi truong chira co chét,
phén tmg duoc tién hanh & nhiét d6 37°C trong 15 gid. Chit phan tng dugc
nhudm béng cach st dung dung dich nudc chia 0,1% I, va 2% KI, va sau do6
hoat tinh enzym dugc do bing muc d6 hinh thanh ving saéh duoc tao ra boi su
phan hity co chit quanh enzym tho. |

19 ching c6 hoat tinh enzym tiéu hoa t5t duoc chon nhu dugc thé hién
trong bang 1 dudi ddy dua trén cac két qua cia danh gia thir hai. Trong s céc
ching ndy, ching s 150 va 470 c6 hoat tinh enzym tiéu héa phic tap rat t6t
trong dung dich nudi cdy va cudi cing dich ndi dugc chon 1dm cac ching du
tuyén.

Bang 1 du6i dy thé hién kha ning tong hop enzym tidu héa cla céc

ching dugc chon thir hai.

[Bang 1]
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enzym Proteaza Amylaza Xenlulaza

Thoi Dung Dich nbi Dung Dich nbi Dung Dich nbi

gian dich dich dich

nudi cdy | nudi ciy nudi ciy nudi cy

ching 24 gio 24gio | 48gid | 24gic | 24gio | 48giv | 24giv | 24gid | 48giv

- 150 =eer = + EiEi ++ it - PEEEE L

462 o+ -+ ++ -t +++ ++ o+ W B
464 -+ R ++ -+ +++ + E—— -+ -
468 -+ -+ ++ -+ +++ ++ -+ +++ +++
470 o+ - ++ -+ H+ |+ et +H+ |
474 o+ -+ +++ +++ +++ ++ +++ +++ T
487 ++++ -+ ++ -+ +++ ++ o+ +++ +++
488 -+ +++ ++ -+ +++ ++ I +++ ++
501 -+ ++ +++ ++++ +H+ + ++ +++ -
503 a—— - ++ ++ +H+ ++ HHHH +++ +++
505 -+ -+ + +++ +++ + ++ ++ ++
529 +H++ ++ +++ -+ + +++ +++ +++ -+
530 -+ ++ +++ +++ ++ +++ +++ ++ +++
537 +++ ++ +++ e+ +++ + +++ +++ +++
553 — ++ -+ -+ +H ++ +H ++ o+
554 o+ ++ +++ +H++ +H+ + -+ o+ o+
567 o+ ++ +++ -+ 4+ + o+ +++ o+
573 - ++ +++ +++ +++ + +++ +++ +++
601 o+ ++ +++ ot +++ +++ -+ +++ +++

(3) Panh gi4 kha ning phét trién

Panh gia kha ning phat trién duoc tién hanh trén hai ching du tuyén c6
kha ning tdng hop enzym tiéu héa phirc tap rat t6t. Mbi ching duoc nudi cdy
trong mdi truong 16ng BHI & nhiét d6 37°C va & tbc d6 200 vong/phut trong 15
gid. Sau khi dung dich nubi cy (0,1%) duogc cdy vao 100ml mdi truong long
BHI va dugc nubdi cdy & nhiét do 37°C trong 10 va 24 gid, mdi dung dich nuéi

céy duoc trai 1én moi truong thach BHI, va dém té bao.

Két qua dugc thé hién trong Fig.2, va chung s6 150 duogc kh'ﬁmg dinh la
c6 kha ning phét trién tot hon trong s6 hai chung du tuyén khi nudi cy cac

ching nay trong 24 gio.

Do d6, chung sb 150 c¢6 kha ning tong hop enzym tiéu héa phuc tap rat
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tot va cudi cung kha ning phat trién dugc chon loc va dugc dit tén la

CJMPBI150.
Vidu?2
Hoat tinh enzym tiéu héa ciia ching CJMPB150 da chon

Dé khing dinh ring CIMPB150 c6 hoat tinh tiét enzym tiéu héa, thi hoat
tinh enzym tiéu héa clia xylanaza, mananaza, va lipaza cling nhu la proteaza,

xenluloza, amylaza dugc danh gia.
1) Chiét dung dich enzym thd

Sau khi nudi cdy ching CTMPB150 d3 chon trong mdi trudng long BHI
trong 24 gio va 48 gio, dich ndi duoc chiét bing cach ly tAm mdi trudng nudi
cdy & nhiét d6 4°C va toc d 13.000vong/phut trong 5 phit. Mirc phén hily co
chit duoc phan tich bang cach sir dung dung dich nuéi cAy lam dung dich enzym

thd va moi trudng chira co chét tuong ing v6i mdi enzym.
2) Hoat tinh xylanaza

Moi truong YM chia 1% xylan dugce didu ché. Sau khi d6 1,5pl dung
dich enzym thd 1én dia mdi trudng chira co chét, phan Gng dugc tién hanh &
nhiét d6 37°C trong 15 gid. Sau do, chit phan tmg dugc nhudm béng cich sir
dung dung dich nuéc Congo do 0,2% trong 30 phut, va sau d6 khir mau bing
cach stt dung dung dich nudc NaCl 1M. Tiép theo, hoat tinh enzym dugc do
bing mirc dd hinh thanh ving sach.

3) Hoat tinh lipaza

Mbi trudong YM chita 1% tricaprylin dugc diéu ché. Sau khi d6 1,5ul
dung dich enzym tho d4 chiét 1én dia méi trudng chita co chit, phan émg dugc
tién hanh & nhiét d6 37°C trong 15 gid, va sau d6 hoat tinh enzym dugc do bang

muc d6 hinh thanh ving sach.
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4) Hoat tinh mananaza

Mbi trudng chita co chit (dich chiét nAm men 3g/l, pepton 5g/1, KH,PO,
1g/1, thach 20g/l, pH 5) chira 1% manan (gém ddu locust, Sigma, USA) duoc
didu ché. Sau khi db 1,5u dung dich enzym thd da chiét 1én dia méi truong
chtta co chét, phan tmg duoc tién hanh & nhiét 4§ 37°C trong 24 gid, va sau d6
hoat tinh enzym dugc do bing mirc d¢ hinh thanh viing sach.

Hoat tinh enzym tiéu hoa cia CIMPB150 dugc thé hién trong bang 2 va
Fig.3 duéi day.

[Bang 2]

Proteaza |Xenlulaza |Amylaza Xylanaza Mananaza |Lipaza

CIMPB150 |+++ -+ ++++ ++ 4+ +

Nhu duogc thé hién trong bang 2 va Fig.3, CIMPBI150 tiét tat ca sau
enzym tiéu héa nhu xylanaza, mananaza, va lipaza cling nhu la proteaza,
xenlulaza, va amylaza véi luong 16n.

Vidu3

Nghién ctru cac dac tinh hinh thai va sinh héa ciia chung CJIMPB150 va xac
dinh n6

(1) Nghién ctru cac déc tinh hinh thai va sinh héa

Cudi cing dé xac dinh chung CIMPB150 duoc chon lam ching c6 hoat
tinh tiéu héa phirc tap rat tot, tién hanh nghién ctru hinh thai va sinh héa. Dya
vao dic tinh hinh thai, ching CJMPB150 dugc khing dinh 1 Bacillus gram
dwong (Fig.1). Ngoai ra, kiéu lén men duong ctia chiing CJMPB150 dugc phén
tich bing cach sir dung hé thong API 50 CHB (Biomerieux, Phap) dé phan tich
cac dac tinh hoa sinh.

Bang 3 dudi ddy thé hién két qua phan tich kiéu 1én men dudng cia

-18-



29578

chung CIMPB150.
[Bang 3]

Pbi chimg Bsculin
Glycerol Salixin
Erythritol Xenlobioza

D-Arabinoza Maltoza

L-Arabinoza Lactoza
Riboza Melibioza
D-Xyloza Sacaroza

L-Xyloza Trehaloza
Adonitol Inulin

B-Metyl-xylozit Melezitoza
Galactoza 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-Dmanozit D-Arabitol
a-Metyl-glucozit L-Arabitol
N-Axetylglucosamin Gluconat

Amygdalin 2-xeto-gluconat

Arbutin 5-xeto-gluconat

O bang 3, ky hiéu ‘+’
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tinh, va nhém ddi chitng 14 nhém thir nghiém ma khéng c6 co chit.
(2) Xéc dinh ching CIMPB150

Pé x4c dinh chinh xac hon ching CIMPB150, phwong phéap nghién ctru
quan hé di truyén tién hoa phan ti st dung trinh tw nucleotit ADN dugc tién
hanh.

Pé phan tich trinh tw nucleotit, gen 16s rADN dugc khuéch dai bing
cach sit dung hdn hop tron sin ding cho phan tng chudi polymeraza
(polymerase chain reaction-PCR) (Bioneer, Han Quéc) va cac doan mdi thong
thuong 27F (5'AGAGTTTGATCMTGGCTCAG3": SEQ ID No: 2) va 1492R
(5'TACGGYTACCTTGTTACGACTT 3': SEQ ID No: 3). Téng luong dung dich
phan tmg duoc thiét 1ap 13 20pl, va phan tng PCR dugc tién hanh & nhiét d6
94°C trong 1 phut, 56°C trong 1 phut, va 72°C trong 1 phut. Sau d9, trinh tu
nucleotit cia ADN d3 khuéch dai duoc phén tich. Trinh tu nucleotit 16s rADN
dugc phén tich cua ching CIMPB150 dugc thé hién bﬁng trinh tr SEQ ID No: 1
(Fig.7).

Két qua phan tich 13, ching ndy dwoc x4c dinh 13 ¢6 mirc twong dong véi

Bacillus subtilis bang 99,9%.

Bacillus subtilis CJMPB150, mét chung vi khudn méi theo sang ché
dugce xac dinh nhu trén, duoc luu gilt & trung tdm nuoi céy vi sinh vat Han Quéc
(361-221, Hongje 1-dong, Seodaemun-gu, Seoul) dudi s6 ding ky
KCCM11268P vao ngay 22/3/2012.

Vidu4
Kha néng tao thanh noi bao tir ciia ching CIMPB150

Bacillus tao ndi bao tir dé séng sot trong diéu kién khic nghiét nhu su

can kiét mot hodc nhidu hon mét chét dinh dudng cAn thiét, hodc diéu kién khic
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nghiét tuong tu. Vi ndi bao tir cd kha nang chéng chiu dugc véi cac didu kién
khéc nghiét nhu tia cuc tim, nhiét d§ cao, séy 0 nhiét do thép va ap sudt cao,
ho#ic diu kién tuong tu, nén su tao thanh néi bao tir 13 quan trong dé duy tri ty
16 sbng sét ctia bacillus. Do d6, Bacillus subtilis CIMPB150 dugc nudi ciy trong
mot khoang thoi gian dai va kha ning tao thanh ndi bao tir clia né duoc xac

nhan.

Chung nay (0,1%) dwoc nudi cdy trong mdi trudng 1éng BHI va duge
nudi cdy & nhiét do 37°C va tdc do 200 vong/phut trong 24 va 48 gid. Dung dich
nudi cdy & mdi thoi diém dugce trai 1én méi trudng thach BHI, va tdng sb té bao
dwoc dém. Ngoai ra, dung dich nudi cdy da dugc xir Iy nhiét & nhiét do 95 °C

trong 10 phat dugc trai 1én moi truong thach BHI, va s6 nodi bao tt duoc dém.

Bang 4 du6i day thé hién cac két qua dém s6 ndi bao tir.

[Bang 4]
Thoi gian nuai| LOPES0®00 |\ gl sibsotir | Ty 18 tao thanh
chy (gid) dém dugc (CFU/ul) ndi bao tir (%)
V& (CFU/ul) K °
24 1,6 x 10° 1,3 x10° 87,8
48 1,3 x 10° 1,3 x 10° 100

Nhu dugc thé hién trong bang 4, c6 thé khing dinh dwoc ring néu
CIMPB150 dugc nudi ciy trong 24 gid, thi ty 16 tao thanh ndi bao tir 1a khoang
88%, va néu CIMPB150 dugc nubi céy trong 48 gio, thi ty 1€ tao thanh ndi bao
tur 1a 100%.

Do d6, vi Bacillus subtilis CIMPB150 theo sang ché c6 kha ning tao
thanh noi bao tir tot khi duoc nubi cy trong khoang thoi gian 24 gid hodc lau
hon, nén Bacillus subtilis CIMPB150 giéng nhu loi khuan c6 thé duy tri ty 1&

song sot cao trong dudng ti€u hda cua dong vat.
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Vidub
Kha nang chiu axit va khang mat cua ching CJMPB150

Chung loi khudn can phai c6 kha nang chéng chiu duoc dich vi va dich
mit ma c¢6 d6 axit manh d& t6i dugc rudt sau khi dung qua dudng miéng. Vi ly
do nay, dé khing dinh lidu ching Bacillus subtilis CIMPB150 c6 thé dugc dung
lam ching loi khuén hay khong, thi kha ning chiu axit va khang mat dugc dénh
gia.

(1) Kha ning chiu axit va kha nang khang dich vi nhéan tao

Dich vi nhan tao dugc diéu ché bang cach bd sung 1% (trong lwong/thé
tich) pepsin (Sigma, USA) vao dung dich natri phosphat 0,05M dugc diéu chinh
dén d6 pH=2,5 bang cach sir dung HCI.

Sau khi chung CIMPB150 dugc nubi cAy trong mdi truong long BHI &
nhiét d6 37 °C va tdc d6 200 vong/phut trong 24 gid, tién hanh ly tdm & toc do
13.000 vong/phut trong 5 phut. Tiép d6, dich ndi dugc 14y ra va thanh phan vi
khuén duoc thu gom. Sau d6, dich vi nhan tao dugc bd sung vao voéi luong b%mg
lwong dich ndi va dugc nudi ciy & nhiét do 37°C trong 3 gio. Sau khi nudi céy,
dung dich thu dugc dugc trai 1én moi truong BHI va s6 t& bao dugc dém, sau dé
kha nang chiu axit va dich vi nhan tao dugc danh gia.

(2) Kha nang khang dich méat nhan tao

Dich mat nhén tao duogc diéu ché béng cach bd sung 1% (trong luqng/thé
tich) pancreatin (Sigma, USA) vao dung dich natri phospha‘t 0,05M va vé trung.
Sau d6, dung dich oxagall 10% (trong lwong/thé tich) vo tring (Difco Co.) duge
bb sung vao dé dat duoc ham luwong bang 1% (thé tich/thé tich) so véi ham

luong ctia moi truong, va dich mat nhan tao dugc diéu chinh dén pH béng 6,8.

Sau khi nuéi cdy trong dich vi nhan tao néu trong muyc (1) trong 3 gio,
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ching CIMPB150 duoc ly tAm & toc do 13.000 vong/phiit trong 10 phut. Dich
ndi duge léy ra, va thanh phﬁn vi khuén dugc thu gom. Sau d6, dich mét nhén
tao duge bd sung vao vdi luong bing luong dich nbi va duogc nudi ciy & nhiét
d6 37 °C trong 24 gid. Sau khi nudi cdy, dung dich thu duge duogc trai 1én méi
truomg BHI va t& bao duoc dém, dé kha ning chiu axit va kha ning khang dich
mat nhan tao dugc danh gia.

Céc két qua danh gia kha ning chiu axit, kha ning khang dich vi nhin
tao, va kha nang khang dich méat nhan tao dugc thé hién trong Fig. 4.

Nhu duoc thé hién trong Fig.4, néu CJMPB150 duoc xir ly béng dich vi
nhan tao (pH=2,5) trong 2 gid, thi ty 1& sdng sét 13 khoang 83%, va néu
CIMPB150 duoc xir 1y bang dich vi nhan tao va sau d6 xir Iy dich mat nhén tao
trong 24 gid, thi ty 1 séng sét bing 83% ciing dugc duy tri.

Do d6, chung Bacillus subtilis CJMPB150 theo sang ché dugc khéng
dinh 13 ¢6 ty 18 sbng s6t cao ngay ca khi né dugc xir Iy bing mdt loat dich vi
nhan tao va dich mét nhéan tao, dé ching Bacillus subtilis CJMPB150 c6 thé hitu
dung 13m chung loi khuén.

Vidu6

Kha nang ti€u hoéa in vitro cda thirc dn chan nudi chira CIMPB150

D8 khing dinh liéu ching Bacillus subtilis CIMPB150 c6 thé 1am ting
kha ning tiéu héa & diu kién gidng diéu kién trong rudt hay khong, cin nghién
ctru kha nang tiéu héa cua thirc dn chin nudi.

Ching Bacillus subtilis CIMPB150 (0,1%) dugc trén véi 10g thie an
chin nudi chudn (thérc an chin nudi dugc diéu ché bang cach tron bdt ngd
(50%), bdt dau twong (30%), lta my (10%), cam (5%), va ba ruou sy tir san
xuét ruou (5%) véi nhau), va 125ml dung dich dém phosphat (pH=6,0) dugc bd
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sung vao va duogc chuén d6 dén pH=2 br?mg cach st dung HCI 3M. Sau d6, 2ml
dung dich pepsin (20mg/ml) dugc bd sung vao va dugc phan ung & nhiét do

38°C va tdc do 200 vong/phit trong 2 gid.

Sau khi phan g trong 2 gi, 50ml dung dich dém phosphat (pH=6,8)
duge bb sung vao va duge chuln d6 dén pH=6,8 bang cach sit dung NaOH 3M.
Sau d6, 2ml dung dich pancreatin (50mg/ml) dugc bd sung vao va duge nudi
chy & nhiét d6 38°C va 200 vong/phut trong 18 gio.

Sau khi nuoi céy, thitc &n chan nudi con lai sau khi tiéu héa dugc loc
bing cach st dung gidy loc (Whatman sb 541) va say trong 10 & nhiét d§ 135°C.
Trong luong khd cia né dugc do va kha nang tiéu héa cia thic &n chan nudi
duoc tinh todn theo cong thic 1 dudi day.

[Phuong trinh 1]

Kha ning tiéu héa cua thic #n chan nubi (%) = {(trong lugng kho trude
phan tng — trong lugng khd sau phan ung)/(trong lugng khd trudc phan

{mg)} X100

Kha ning tiéu héa do dugc cia thirc &n chan nuéi dugc thé hién trong

bang 5 va Fig.5.

[Bang 5]
Mau Kha ning tiéu héa (%)
Nhém dbi chimg 22,22
CIMPB150 24,48
Enzym 23,85

Nhu duge thé hién trong bang 5 va Fig.5, néu CIMPB150 dugc bd sung
vao thtrc 4n chin nubi, kha ning tiéu hoa ting 2,2% so v6i nhom dbi ching

(nhém thir nghiém trong d6 CIMPB150, enzym, hodc thanh phan tuong tu,
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khéng duoc bd sung), va enzym (mananaza, 1%) dugc bb sung vao thirc &n chin
nudi, kha ning tiéu hoéa ting 1,6% so v6i nhom dbi chimg. Do d6, ching
Bacillus subtilis CTMPB150 theo séng ché duoc khing dinh 13 c6 thé 1im ting
kha ning ti€u hoda cua thirc dn chan nubi va thay thé enzym, ma 1a phu gia thtic
an chan nudi.

Vidu?7

D0 an toan ctiia chiung CIMPB150

Pé khing dinh d6 an toan ctia CIMPB150, su tiéu mau B dugc nghién
ctru. Su tiéu mau B 1a mot hoat dong lam tan mau t& bao hdng cu bing cach tao
ra phospholipaza & vi khuén c6 hai dé thuy phan phospholipit dugc cung cép boi

cac té bao hong cau.

P& khing dinh sy tiéu méu béi ching Bacillus subtilis CIMPB150, moi
truong thach ddu tuong trypsin (TSA, Difco, USA) chira 5% mau curu (Kisan
Biotech, Han Quéc) duge didu ché. Ching nay duge ciy vach trén mdi trudng
thach mau da didu ché va sau d6 nudi cdy & nhiét d6 37°C trong 24 gid. Sau do,
két qua 13 su tiéu mau duoc khing dinh 14 khéng xay ra nhu duge thé hién trong

Fig.6.
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YEU CAU BAO HOQ
1. Chuing Bacillus subtilis CIMPB150 c6 kha nang san xuht mdt hodc nhiéu
enzym tiéu hda dugc chon tir proteaza, xenlulaza, amylaza, Xylanaza, mananaza,
va lipaza, c6 kha ning chiu axit, va khang mét, trong d6 chiing nay dugc luu gift

duéi sé dang ky KCCM11268P.
2. San phdm nudi cdy ciia chiing Bacillus subtilis CIMPB150 theo diém 1.

3. Ché phdm loi khuin chira ching Bacillus subtilis CIMPB150
(KCCM11268P) theo didm 1 hodc san phim nuéi ciy cia ching nay theo diém
2.

4. Phy gia thic an chan nudi chtra chung Bacillus subtilis CIMPB150
(KCCM11268P) theo diém 1, san pham nudi cdy ctia chiing nay theo diém 2
hodc ché phém loi khuén theo diém 3.

5. Thtrc an chin nudi chia chiing Bacillus subtilis CJMPB150 (KCCM11268P)
theo diém 1, san phdm nubi cdy cia ching nay theo di8m 2, ché phim loi khuin

theo diém 3, hoic phu gia thirc &n chiin nudi theo diém 4.
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[FIG3]

XYLANAZA
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[FIG.5]

Péi chimg CIMPB150 (0,1%)  Enzym (1%)

[FIG.6]

[FIG.7]
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SEQID NO. 1:
GTCACTTCGGCGGCTGGCTCCTAAAAGGTTACCTCACCGACTTCGGGTGTTA
CAAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCA
CCGCGGCATGCTGATCCGCGATTACTAGCGATTCCAGCTTCACGCAGTCGAGT
TGCAGACTGCGATCCGAACTGAGAACAGATTTGTGGGATTGGCTTAACCTCG
CGGTTTCGCTGCCCTTTGTTCTGTCCATTGTAGCACGTGTGTAGCCCAGGTCA
TAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGTTTGTCACCGG
CAGTCACCTTAGAGTGCCCAACTGAATGCTGGCAACTAAGATCAAGGGTTGC
GCTCGTTGCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCA
TGCACCACCTGTCACTCTGCCCCCGAAGGGGACGTCCTATCTCTAGGATTGTC
AGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTCGAATTAAACCAC
ATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCCTTITGAGTTTCAGTCTTGC
GACCGTACTCCCCAGGCGGAGTGCTTAATGCGTTAGCTGCAGCACTAAGGGG
CGGAAACCCCCTAACACTTAGCACTCATCGTTTACGGCGTGGACTACCAGGG
TATCTAATCCTGTTCGCTCCCCACGCTTTCGCTCCTCAGCGTCAGTTACAGAC
CAGAGAGTCGCCTTCGCCACTGGTGTTCCTCCACATCTCTACGCATTTCACCG
CTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCCCCAGTTTCCAA
TGACCCTCCCCGGTTGAGCCGGGGGCTTTCACATCAGACTTAAGAAACCGCC
TGCGAGCCCTTTACGCCCAATAATTCCGGACAACGCTTGCCACCTACGTATTA
CCGCGGCTGCTGGCACGTAGTTAGCCGTGG
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