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(57) Sang ché dé cap dén chung Bacillus amyloliquefaciens K2G, c6 kha nang loai bo cac
yéu t6 phan dinh dudng va vé hoat tinh proteaza, va thé hién hoat tinh khang khuan tét,
giam toc do tiét chit nhay, phuong phap san xuat bd dau nanh 1én men bang cach sir dung
ching nay, ba dau nanh 1én men dugc san xuat tir phuong phap nay, va thanh phan thirc dn
gia suc chira bi dau nanh 1én men ndy. B3 ddu nanh 1én men dugc san xuat boi ching
Bacillus amyloliquefaciens K2G theo sang ché c6 it yéu td phan dinh dudng nhu chét tc
ché trypsin, oligosacarit déu nanh, va polysacarit, ham lugng protein thé cao, va d6 hoa tan
protein cao, va con bao gém cac peptit kich thudc nhé c6 thé tiéu hoa boi vat nuoi do tao
thanh cac phan tir thip, do d6 dugc sir dung hiéu qua lam ngudn thirc an protein thyuc vat
chat luong cao ¢ ti 1é tiéu hoa va hap thu tot va co hiéu qua cao lam thirc dn chin nudi.
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Linh vire ki thuat dwoc dé cap

Sang ché dé cap dén Chung Bacillus sp. 1én men dugc cai thién, phuong phép san
xuét sir dung chiing vi khudn nay, ba dau nanh 1én men tr phwong phép va hd hgp thic
in chtra chiing. Cy thé hon 13, séng ché dé cap dén chung Bacillus amyloliquefaciens véi
kha ning 1én men ba diu nanh duoc cai thién, 13 ching c6 kha ning loai bd céc yéu td
phan dinh dudng t6t va hoat tinh proteaza cao, va thé hién hoat tinh khéang khang khuin
cao khéang lai tic nhan gy bénh cling nhu 1am giam thiéu tiét chit nhiy trong sudt qua
trinh 1én men, phuong phép sin xudt bd dau nanh 1én men bing cach sir dung ching vi
khuén nay, bd d4u nanh 1én men duoc san xuét tir phuong phép nay, va hdn hop thirc in

chira bd ddu nanh 1én men nay.
Tinh trang k§ thuit ciia sang ché

Khi mét s6 bénh giy tir vong & ngudi nhu bénh bo dién, dugc chirng minh 12 do
thanh phan protein dong vat dugc bd sung vao thirc an chin nuéi, thi xu huéng thay thé
protein ddng vét bd sung vao thirc in chin nudi bing protein thuc vat nhanh chéng dwoc

chi y t6i trén toan cau.

B4t d4u nanh d3 khir béo (sau ddy dugc goi 1a “ba dau nanh”) 13 ngudn protein
thuc vét phd bién nhit dugc st dung trén thi trudng thirc dn chin nu6i lam ngudn thay
thé cho protein dong vat nhu bot c4, bdt thit, bot thit xwong hodc nguyén sinh chét. Ba
dau nanh con dugc goi 1a banh dau ddu nanh, 13 san phdm phu dang rin c6 ngudn gbc tir
qué trinh san xuét ddu ddu nanh. O Han Quéc, ba d4u nanh dugc sir dung 1am ngudn
protein thuc vét, chiém 60% tong ngudn cung protein thirc an gia stic, dat dén 2 triéu tAn

mdi nim (theo Hiép hoi thanh phin thirc 3n gia stic Han Quéc, 2004).

Tinh theo khdi lugng kho, ba dau nanh chira 55-56% khoi lugng protein, 13-14%
khdi lugng cacbohydrat hoa tan, va 21-22% khéi lugng cacbohydrat khong tan. Ngoai ra,
ba dau nanh con chira khoang 1% khéi hrgng chét béo thé va khoang 4-6% khdi lugng
voi khoédng (lime) (Theo In-Kyu Han, Vegetable protein feed, Food Processing, Sun-Jin
Publishing Co., 67-107, 1998).
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Trong khi d6, bd dau nanh con chira nhidu yéu t6 phan dinh dudng (ANF), 1a
nhitng yéu t6 c6 thé 1am giam kha nang tiéu hoa khi duoc sit dung 1am thirc n (Theo Li
et al J. Anim Sci,. 68: 1790, 1990). Trong s6 d6, chét trc ché trypsin (TI) 14 dai dién dién
hinh, va & dong vt trén can, ché d6 in chira TI duoc ding dé can thiép vao chirc ning
enzym clia trypsin va chymotrypsin, ddn dén sy suy giam d6 sir dung cta protein tong s6.
Cu thé 13, vi cac yéu td phéan dinh dudng anh hudéng 16n dén vat nubi non, nén viée sir
dung ba dau nanh trong thirc dn cho vat nudi non bj han ché. Ngoadi ra, chét 1am dinh té
bao héng cdu, chit 1am ngung két t& bao hdng clu, oligosacarit gdy tiéu chay va dau
bung & vat nudi, cu thé nhu raffinoza, stachyoza, v.v..., hodc polysacarit (rc ché qua trinh
hép thu dinh dudng ciing dugc tim thdy trong ba d4u nanh. Mot sb trong do6 bi pha hay
boi xir 1y nhiét. Tuy nhién, trong subt qua trinh xi 1y, protein ddu nanh bi bién tinh va
kha ning hoa tan ciia ching bi 1am giam, axit amin thiét yéu nhu lyzin, v.v..., ¢6 thé bj
pha hiy. Gan déy, dé sir dung protein d4u nanh hiéu qua hon, phuong phép xtr Iy dé lam

tang hiéu qua bing cich loai bd céc yéu té phan dinh dudng da duoc phat trién.

Céc san phidm d4u nanh da xir 1y hién nay, cu thé nhu protein d4u nanh c6 dic,
protein ddu nanh da tach ra, hodc proein dau nanh thily phan, thudng dugc san xuét bing
xtr Iy hoa hoc hodc xir Iy enzym. Tuy nhién, phuong phap xit Iy héa hoc tén kém, va dan
dén vén dé 1am gidm mirc d§ hoa tan ctia protein, bdi vi sy bién tinh cia protein hodc
thit thodt cac axit amin hoa tan xay ra do xit Iy nhiét, xir Iy héa chit, hodc siy bing nhiét
trong qué trinh san xuét. Vi Iy do nay, viéc xir Iy nhiét nhung khong gay bién tinh protein
trong phuong phép xtr Iy héa hoc d dwgc thuc hién, theo d6, yéu t6 phan dinh dudng

nhu chét trc ché trypsin véi ham lrong d4ng k& van con tdn dong trong ba déu nanh.

Pé khéc phuc han ché ciia phuong phép xir Iy héa hoc, san phidm ba du nanh 1én
men dugc san xudt bing phuwong phap xir Iy sinh hoc st dung vi khuin Bacillus hodc
ndm di dwoc phat trién (séng ché Han Quéc sb 10-0645284, 10-0459240 va 10-
0925173). Phuong phap xir Iy 1én men dugc st dung dé loai bé nhiéu yéu t6 phan dinh
dudng, ddng thoi phéan giai protein hodc cacbohydrat thanh dang phén tir thip d& tiéu
héa trong qué trinh 1én men, do d6 tao ra nguyén liéu protein chét Ivgng cao 1am thirc an

gia stic, 1a nguyén liéu c6 ti 1é tiéu hoa va hép thu tdt.

Tuy nhién, 1én men rén thudng duogc sir dung trong phuong phép 1én men, va 1én

men ran c¢6 nhugce diém 14 can dugc cung cap khong khi lién tuc d€ duy tri di€u kién hiéu
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khi @& loai bé nhiét lugng dugc tao ra trong sudt qua trinh 1én men. Ngoai ra, phuong
phép 1én men nay cin thoi gian 1én men dai 1én dén 48 gir hodc 14u hon d loai b6 cac
yéu t§ phan dinh dudng ndi trén dn mirc t8i wru. Thoi gian 1én men dai 1am giam téc do

quay vong ctia hé thdng 1én men va 1am ting chi phi san xuét chung.

Theo d6, cac tac gia sang ché da phat trién phurong phap san xuét ba d4u nanh 1én
men bing 1én men rén sit dung ching Bacillus subtilis TP (KFCC11343P, sb ding ky
KCCM11438P) c6 nhitng uu diém tdtcin thiét trong san xuit bd du nanh 1én men, dé
rit ngén déng ké thoi gian 1én men trong qua trinh san xuét ba dau nanh 1én men (bing
sang ché c6 sb cong bd tai Han Qudc 10-2011-0027535). Bing phuong phap nay, ba dau
nanh 1én men c¢6 chit lugng twong dwong hodc cao hon ba dau nanh 1én men theo
phuong phép théng thuong c6 thé dugc san xuét véi thoi gian thdm chi ngin hon bing
céch st dung ching Bacillus subtilis TP6, 1a ching t6tcé kha ning loai bd cac yéu td

phan dinh dudng va vé hoat tinh proteaza t&t nht.

Tuy nhién, phuong phap ndy c6 nhuoc diém 1a ching Bacillus subtilis TP6 c6
hoat tinh trc ché sy phat trién cia mim bénh thip , do d6 c4c tac nhan gy bénh ciing
ting 1én nhanh chéng khi bd dau nanh bj nhiém E. Coli hodic Salmonella trong qué trinh

1én men.

Theo d6, cac tac gia sang ché da nd lyc tuyén chon ching 1én men véi kha ning
1én men rén ba dau nanh dugc cai thién. Két qua 13, ching Bacillus amyloliquefaciens
K2G d4 dugc phat trién, 13 ching tdtcé wu diém trong kha ning loai bd céc yéu t§ phan
dinh dudng, hoat tinh proteaza, va hoat tinh khang khuén khang lai tic nhan gy bénh, va
lam giam tiét chit nhay trong qua trinh 1én men. Hon nita, tic gid sang ché phat hién ra
ring khi chiing ndy dugc sir dung d& 1én men rin ba d4u nanh, thi c6 thé san xudt duoc
ba dau nanh 18n men c6 chét luong cao vdi ti 1€ ti€u hda va kha nang duogc hép thu dugc
néng cao, cling nhu cai thién hiéu qua 1am thirc in, nhd qua trinh chuyén hoéa thanh phan
tir thép théng qua thily phan protein ddu nanh va 1am ting ham luong protein thd, bat
hoat chit trc ché trypsin, hodc 1am gidm ham lwong cac yéu t6 phan dinh dudng nhu
polysacarit khong thé tiéu hoa, tham chi trong thdi gian 1én men ngén hon so véi phuong
phap thong thudng. Pon patent c¢6 s6 cong bd WO 2011/031020 A2 d& cép dén "phuong
phép san xuét bot dau nanh 1én men", trong d6 "ham lugng protein cao, va ty 1€ ti€u héa

va hip thu ciing dugc cai thién nh phén hrong thip ciia protein".
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Ban chit k§ thuit ciia sing ché

Muc tiéu ctia séng ché 1a d& xuét ching Bacillus amyloliquefaciens véi kha ning

san xuat b3 ddu nanh 1€én men duogc cai thién.

Muc tiéu tiép theo clia sang ché 13 d& xuét phuong phap san xuit ba dau nanh lén

men bing phwong phap 1én men rin st dung chung Bacillus amyloliquefaciens.

Muyc tiéu ti€p theo cia sang ché 1a d€ xuat ba ddu nanh 1én men dugc san xuat boi

phuong phép trén.

Muc tiéu tiép theo ciia sang ché 13 d& xut thanh phén thirc in gia stc bao gbm ba

dau nanh 1én men.

Sang ché dé xult ching Bacillus amyloliquefaciens K2G (KCCM1147P) méi hiru

ich trong san xuét b3 dau nanh 1én men bang phwong phép 1én men rén.

Chiing Bacillus amyloliquefaciens K2G theo sang ché dugc dic trung bdi tt hoat
tinh loai bd cac yéu té phan dinh dudng, hoat tinh proteaza, va hoat tinh khang khuin
khang lai cac yéu t6t gay bénh duogc cai thiét, va lam giam tiét chét nhdy trong qua trinh

1én men, do d6 tao ra ba ddu nanh 1€n men chat lugng cao nhd qua trinh 1€n men ran.

Pham vi bao ho cia sang ché duoc xac dinh boi cac diém, cy thé 1a phwong phap
san xuit bot dau nanh 1én men bang cich 1én men rin, phuong phap nay bao gdm viéc

cAy ching Bacillus amyloliquefaciens c6 sb déng ky KCCM11471P vao bot dau nanh.

Sang ché ciing dé xuét chung Bacillus amyloliquefaciens v&i sb dang ky

KCCM11471P.

Séng che ciing dé cép t6i cac van dé lién quan nhu dugc trinh bay bén dudi. Trong
chirng muc bat ky van d€ ndm ngoai pham vi yéu cau bao hd, né mang tinh minh hoa va

13 mdt phin cia sang ché nhdm myc dich tham khao.

Cu thé, ching Bacillus amyloliquefaciens K2G theo sang ché tbng hop proteaza
c6 hoat tinh manh dé bat hoat céc yéu t6 phan dinh dudng polysacarit khac nhau nhu TI
trc ché kha ning tiéu hoa ba d4u nanh va thiy phan protein d4u nanh khéi lugng phén tir
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cao thanh protein khéi lugng phan tir thip, qua d6 nang cao dang ké ty 18 tiéu hoa va hip

thu b3 dau nanh 1én men.

Hon nita, trong khi ching Bacillus amyloliquefaciens K2G theo sang ché sinh
truéng bang cach sir dung cacbohydrat trong cac thanh phén ciia bd dau nanh, né chuyén
héa cacbohydrat thanh protein c4u thanh té bao. Do d6, ham luong twong ddi cua protein
tho trong ba d4u nanh 1én men ting 1én, gép phin quan trong trong san xuét thirc an gia

stic chat lugng cao.

Theo phuong 4n thuc hién wu tién, tic gia sing ché da phan 14p 14 ching voi kha
ning tdng hop proteaza tbtcao tir cac loai thirc dn truyén théng khac nhau, qua d6 tuyén
chon chiing 1én men c6 thé duoc sir dung dé san xuét ba dau nanh 1én men bing phuong

phép 1én men rin (xem bang 1).

Tir 14 ching da phéan 13p, ching CJ823 dd dugc tuyén chon, trong d6 ching thé
hién hoat tinh khang khun t5t nhét, cho phép khang lai E. coli va Salmonella 1 tic nhan

dién hinh gy ngé doc thirc #n cho vét nudi.

Ching CJ823 duoc chon thé hién hoat tinh khéng khuén khéng lai E. coli va
Salmonella t6t hon dang k& so v6i ching Bacillus subtilis TP6 (KFCC 11343P; sang ché
c6 sb cong bd tai Han Qubc 10-2011-0027535) vbn da duoc sir dung 1am chiing 1én men
trong phuong phép thong thudng dé san xuit ba d4u nanh 1én men bing phwong phép 1én

men rin (xem bang 2).

Hon nita, két qua thi nghiém khing dinh ring ching CJ823 wc ché hidu qua su
sinh truéng ctia Salmonella trong sudt qua trinh 1én men thyc té, do d6 phi hop dé san

xuit b3 d4u nanh 1én men chéit luong cao (xem bang 3).

Nhu vy, chiing CJ823 tdng hop proteaza ndng d6 cao va thé hién hoat tinh khéng
khuén t6t khang lai tic nhan gy bénh, nhung tiét ra chét nhdy dinh do qu4 trinh polyme
héa levan tao thanh fructan va polyglutamat v6n c6 ngudn gbc tir dudng va protein ciia
dau nanh nguyén liéu bdi enzym dugc tao ra trong qua trinh 1én men. Viéc tiét chit nhiy
c6 thé gy ra van dé vé kidm soat qua trinh 1én men va van chuyén san phim 1én men khi

san xuat ba dau nanh 1én men trén quy mé 16n.
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Theo d6, tic gia sang ché da gy dot bién bang tia cyc tim (UV) dbi véi ching
CJ823 dé phat trién chung dot bién véi tbe do tiét chat nhiy dugc lam giam trong khi vin

duy tri wu diém v dic tinh enzym/sinh Iy (xem Fig.3).

Trudc tién, ching CJ823 dugc chiéu tia UV 254 nm, tiép d6 16 ching dot bién
duoc tuyén chon dua vao hinh dang khuén lac va viéc tao thanh vung sang do tiét chét
nhdy trong méi trudng chon loc chira sita gly. 16 ching dot bién da tuyén chon dugc dua
vao mdi trudng rin, tiép d6 hoat tinh proteaza va ham lugng Poly-y-axit glutamic (y-
PGA) dugc phan tich dé tuyén chon ching dot bién U304 cubi cing thé hién hoat tinh
proteaza cao nhit va ham luong y-PGA thip (xem bang 4).

Pé dinh danh ching dot bién U304 dwoc tuyén chon cudi cung, kha ning ddng
héa dudng dd duge vu tién phén tich. Két qua 13, ching dot bién U304 twong ddng 98%

v6i Bacillus subtilis va Bacillus amyloliquefaciens vé& dic tinh sinh héa (xem bang 5).

Hon nita, két qua phan tich trinh tr rARN 168 chi ra rang chiing d6t bién U304 c6
trinh ty rARN 168 cua trinh ty dinh danh (SEQ ID) s6 1. Can ctr vao trinh tu nay, su
trong ddng vé trinh ty va mbi quan hé phét sinh loai giita ching dot bién U304 va céac
chiing d4 biét duogc phén tich. Két qua 13, ching d6t bién U304 twong ddng 99,92% véi
Bacillus amyloliquefaciens va ¢6 mdi quan hé gin giii nhét trén ciy phat sinh loai (xem

bang 5).

Khi céc ddc tinh sinh hoa, twong déng trinh tw, va mdi quan hé phét sinh loai dugc
phan tich cling nhau, chiing d6t bién U304 theo sing ché duoc chi dinh 14 Bacillus
amyloliquefaciens K2G.

Chung Bacillus amyloliquefaciens K2G theo sang ché 1a ching dwgc cai tao co
tc d6 tiét chat nhdy dugc lam giam boi sy gidm dang k& téng hop polyme nhu y-PGA,
trong khi duy tri dic tinh clia chiing bd me, bao gdm ning lyuc tdng hop proteaza cao va
hoat tinh khang khuén t&t khang lai cic tac nhan gdy bénh nhu E.coli hoic Salmonella.
Do d6, ching U304 c6 thé dugc sir dung hiéu qua trong san xuét bd dau nanh 1én men

bing phuong phap 1én men rén.

Pé khing dinh cac dic tinh tét, nhitng thay dbi vé ham lugng protein tho sau khi

1én men rén bang ching Bacillus amyloliquefaciens K2G theo sang ché da duoc kiém tra.
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Két qua cho thiy ring, khi 1én men 24 gid, ba d4u nanh dwoc 1én men béi ching Bacillus
amyloliquefaciens K2G theo sang ché, ham luong protein thd twong duong hodc cao hon
ba ddu nanh dugc 1én men béi ching Bacillus subtilis TP6 vén dugc biét dén 1a ching

1én men ba dau nanh phd bién (xem bang 6).

Hon nita, su thay d6i v& ham lwong TI trong ba dau nanh dugc 1én men béi chiing
Bacillus amyloliquefaciens K2G theo séng ché ciing dugc kiém tra. Két qua cho thiy,
ham lugng TI trong bd ddu nanh dugc 1én men 16 gid bdi ching Bacillus
amyloliquefaciens K2G theo sang ché twong duong v6i ham lugng TI trong ba ddu nanh
dugc 1én men 24 git béi ching Bacillus subtilis TP6, két qua goi ¥ ring c6 thé 1am giam
céc yéu t6 phan dinh dudng t6i mirc twong dwong nhd qua trinh 1én mén chi trong 16 gio

(xem bang 7).

Cac két qua phan tich chi ra ring khi san xuéit ba dau nanh 1én men bing phuong
phap 1én men rén, ching Bacillus amyloliquefaciens K2G theo sang ché c6 thé san xuét
bd du nanh 1én men c6 ham lwong protein thd cao va ham luong céc yéu tb phan dinh
dudng thip 1am thirc &n protein chit lrgng cao trong thoi gian 1én men ngin, so véi
chiing théng thudng. Sang ché da dat dugc két qua tét trong viée 1am giam thoi gian 16n
men, tir 46 1am tang tdc d6 quay vong hé théng 1én men dé 1am ting s mé san xuét duoc
hang nim, va do d6, khach hang c6 thé dwoc cung cip ba d4u nanh 18n men chit luong

cao voi gia thanh thép.

Theo d9, tac gia sang ché d4 ding ky ching Bacillus amyloliquefaciens K2G, 1a
chiing c6 kha ning loai bé céc yéu t§ phan dinh dudng, vé hoat tinh proteaza va hoat tinh
khéng khuén khang lai tac nhan gy bénh, ciing nhu tdc d6 tiét chit nhdy dwoc lam giam,
theo d6 tao diéu kién tét hon trong san xudt ba dju nanh 1én men chét lugng cao b%mg
phwong phép 1én men rén, theo Hiép wéc Budapest tai trung tAm giéng vi sinh vat Han
Qudc (KCCM) vao 7/11/2013 v6i ma déng ky KCCM11471P.

Sang ché ciing dé xuét phuong phép san xuét b3 d4u nanh 1én men bang phuong

phép 1én men rén st dung ching Bacillus amyloliquefaciens K2G.
Cu thé, phuong phép san xuét theo sang ché duoc dic trung boi céc budc:

a) bd sung nudc vao ba dau nanh dé thuc hién xtt 1y nhiét;
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b) 1am m4t bd diu nanh di x& 1y nhiét, sau d6 cdy truyén ching Bacillus

amyloliquefaciens K2G vao; va

c¢) thu nhin bi dau nanh 1én men bing cich nudi cdy rin chung Bacillus

amyloliquefaciens K2G dugc cy truyén trong ba d4u nanh.

Budc a) 1 buée bd sung nudc vao bd ddu nanh dudi dang nguyén li€u tho dé thyc
hién xir ly nhiét. Trude khi 1én men rén, mot lugng thich hgp nudc duge phun truc tiép
vao bd dau nanh thd, va chiung dugc dao tron dé kiém soat hang lugng dm, tiép do6 duoc

xur Iy nhiét trong thoi gian xac dinh trude.

Theo phuong 4n thuc hién wu tién ctia sang ché, nuée trong bude a) duge bd sung
sao cho ham lugng nuée trong b d4u nanh bing 30-80% (thé tich/khdi lugng v/w), tot
hon 12 30-70% (v/w), va tot nhét 13 40-60% (v/w). Ba d4u nanh c6 ham lwong nudc trong
pham vi ti wu néu trén ngin chin sy cham tré cua qua trinh 1én men do d6 4m thép, cai
thién chi phi cao cn thiét & van chuyén ba ddu nanh va qué trinh sdy kho sau khi 1én

men, va hiéu suat nhiét.

Tiép d6, ba dau nanh da bd sung nuée duge dua vao xir Iy nhiét. X Iy nhiét duge
thyc hién nham muc dich giét chét cac loai mim bénh trong ba d4u nanh nguyén licu,
phé hity thanh té bao d4u nanh, va bién tinh protein, qua d6 cung cip méi trudong thusn
loi cho su sinh trwéng ctia vi sinh vit mong mudn. Qua trinh xir 1y nhiét c6 thé duoc thuc
hién bing nhiéu phuong phép da biét trong cling linh vic, nhung phwong phép hip hoic

hép qué nhiét dugc wu tién sir dung.

Theo phwong 4n thyc hién wu tién cia sang ché, qua trinh xr Iy nhiét ca budc a)
dugc thuc hién bfmg cach sir dung hoi nudc néng 70-130°C trong 10-60 phut hodc hoi
nuéc qua nhiét 200-300°C trong thoi gian ngén mot vai gidy dén vai phut, t6t hon 13 hoi
nuéc néng 70-130°C trong 10-30 phut, va tdt nhit 13 hoi nudc néng 80-121°C trong 10-
30 phut.

Néu nhiét d¢ ciia qua trinh xir Iy nhiét thdp hodc thoi gian xt 1y ngén, thi hiéu qua
khtr trung dbi véi céc loai mam bénh khac nhau khong dat dugc hodc qua trinh 1€n men
sau d6 khong thuén lgi. Néu nhiét do ctia qud trinh xtr Iy nhiét cao hodc thoi gian xt Iy

dai, thi sy bién tinh protein x4y ra trong ba d4u nanh 1am giam ti 1é tiéu hoa, din dén lam
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giam chét lugng ciia san phim cubdi cing. Do d6, tdt nhét 13 nhiét do va thoi gian ctia qua
trinh x®r ly nhiét dugc 4p dung trong pham vi chép nhén dugc dé tranh nhiing van d& han

ché néu trén.

Théng qua xir Iy nhiét, c6 thé hy vong rang cac yéu t& gdy 6 nhiém trong b3 dau
nanh hiu nhu dugc loai bé hoan toan, méi truong héa hoc thich hop cho sur 1én men rin
sau d6 dugc tao thanh, va cac yéu t6 phan dinh dudng nhu TI @c ché ti 18 tiéu hoa duoc

giam nhe.

Budc b) 1a buée 1am mat ba d4u nanh da xtr 1y nhiét v& nhiét ¢ phi hgp cho 1én
men rén, va tiép d6 ciy truyén ching Bacillus amyloliquefaciens K2G vao. Theo sang
ché, 1am mat ba dau nanh thudng dugc thuc hién sau khi xir Iy nhiét, trong d6 qua trinh
1am mét c6 thé dugc thuc hién d& dang thong qua qui trinh van chuyén bing cach st
dung bang tai 1am mat dé tranh sy qué nhiét va 1am mét ddng nhét bing cach ting tdc do

lam mat.

Theo phuong 4n thuc hién wu tién cia sang ché, bd dau nanh trong budc b) duge

1am mat vé 30-50°C, tbt hon 13 35-45°C, va tbt nhét 1a 37°C.

Sau khi 1am mét ba dau nanh da xir Iy nhiét, t6t nhét 13 moi treong tién nudi cly
ching Bacillus amyloliquefaciens K2G theo séng ché dugc cdy truyén mot cach ddng
nhét thing vao moi trudng ba d4u nanh da chuén bi hodc duogc pha lodng véi nude khir

trung ro6i cdy truyén vao ba dau nanh da chuan bi.

Sb luong cia ching 18n men dugc ciy truyén vao béd déu nanh da xa ly nhiét 1a
yéu t6 quan trong anh huwéng dén 16n men rin ba d4u nanh. S6 lurgng chiing 1€n men ngay

sau khi cdy truyén vao ba dau nanh da xir Iy nhiét tbt nhét 1a 1x10° - 1x10° CFU/g.

Néu luong cdy truyén it hon 1x105 CFU/g, thi chi cAn mét lrgng nhé dich 1én
men giéng, nhung c6 han ché 1 doi héi nhiéu thoi gian cho 16n men ba d4u nanh dé lam
tdng thoi gian 1€n men can thiét cho san xuét va c6 thé bi tap nhiém. Nguogc lai, néu
lwong cdy truyén nhiéu hon 1x10° CFU/g, thi thoi gian 1én men c6 thé dugc 1am giam
dang k&, nhung c6 nhuoc didm 13 viée san xuét vi sinh vat gibng cho ciy truyén gip ric

rdi. Cu thé 13, vi hiéu suét 1én men bj 4nh huéng rét nhidu boi dic tinh sinh trudng cia
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chiing 1én men va kiéu hé théng 1én men, nén t6t nhét 12 lrong ciy truyén duoc xac dinh

phit hop v6i dic tinh sinh truéng ciia ching trong bude san xuit.

Budc c) 1a budce thu nhan ba dau nanh 1én men bing phuong phép 1én men rin béi
ching Bacillus amyloliquefaciens K2G dugc ciy truyén trong bi d4u nanh. Cu thé, qua

trinh len men dugc thuc hién b%mg cach sir dung h¢ théng 1én men c6t nhoi.

Hé théng 1én men cot nhdi dugc chia thanh nhidu kidu nhu bdn 1én men theo mé,
bon 1én men kin, bdn 1én men khudy lién tyc. Phuong phép theo sang ché khong bi gidi
han bai kiéu 16n men bét ky, mién 14 n6 c6 ich cho 1én men rén ba d4u nanh. T4t nhét 13,

kiéu 1én men c6 the dugc lya chon tiy thudc vao quy mo san xuat.

Theo phurong 4n thurc hién wu tién cia sang ché, ba dau nanh da ciy truyén ching
Bacillus amyloliquefaciens K2G dugc db vao hé théng 1én men cot nhdi véi do day 5-50
cm, va dugc 1€n men & 20-50°C trong 12-72 gid. Déng théri, tbt hon 13 cot nhdi ba dau
nanh day hon, va 1én men dugc thuc hién & 30-45°C trong 12-48 giv. Tét nhit 13, qua

trinh 1én men duge thuc hién & 37°C trong 24 gio.

Phuong phép theo séng ché con bao gdm budc siy khé va nghién ba dau nanh da

1én men & nhi€t d6 va d¢ am thap sau budc c).

Nuéc trong ba d4u nanh bj bdc hoi mdt phén trong qua trinh 1én men, nhung ham
lugng nuéc con lai cao déng ké, vao khoang 20-50% (v/w) ngay sau khi 1én men. Tuy
nhién, t6t nhét 1a ham lwong nuée cudi cing cia san phim ba dau nanh 1én men 1 10-

12% (v/w), va do d6 qu4 trinh sdy kho 1a cén thiét.

Khi qua trinh 1én men rin dugc thuc hién bing cach st dung ching Bacillus
amyloliquefaciens K2G theo sang ché, bd dau nanh 1én men & trong diéu kién rit tdt,
nhung vAn hinh thanh chut it vén cuc. Do d6, sau qué trinh siy khé, qué trinh nghién ba

d4u nanh 1én men 13 cAn thiét dé tao thanh kich thuéc hat déng déu.

Qué trinh sdy kho va qué trinh nghién c¢6 thé duoc thuc hién bing nhidu phuong
phap khéc nhau da biét trong ciing linh virc k§ thuét. Tuy nhién, khi qué trinh sdy kho
duogc thuc hién qua mic & nhiét do cao, thi mot sé vi khudn séng trong bd dau nanh lén

men c6 thé bi giét chét, va do d6 cin thyc hién qué trinh sdy kho mot cach than trong.
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T6t hon 13, qua trinh sy khé dugc thuc hién & nhiét d6 thip ma khong giét chét vi khuén
sbng. T6t nhét 13, qua trinh sdy khé dwoc thuc hién v6i khong khi néng & nhiét do va do
4m thip. Trong qua trinh nghién, ba d4u nanh 1én men c6 thé dwgc nghién thanh céc kich
thuéc khic nhau tlly thudc vao muc dich sir dung, va tét nhit 13 dugc nghién bing may

nghién bua.

Khi qué trinh 1én men rén ba d4u nanh duoc thuc hién bang cach sir dung ching
Bacillus amyloliquefaciens K2G theo phuong phap dugc md ta & trén ciia sang ché, céac
yéu t§ phan dinh dudng khach rihau bao gdm TI trong bd ddu nanh dugc lam giam, ti 1€
tiéu héa va hdp thu dwoc cii nho sy thiy phéan va qua trinh chuyén hoa protein thanh
dang phan tir thap, va ham lrong protein thé ciing duoc lam tang, tir d6 cai thién gia tri
tuyét d6i cia thuc #n gia sac. Do d6, bd ddu nanh 1én men bdi ching Bacillus
amyloliquefaciens K2G theo phuong phap ctia sang ché 1a thirc in protein chét luong

cao, 12 ngudn thay thé c6 gi4 tri cho protein dong vat trong chin nuoi.

Theo muc tiéu tiép theo, sang ché d& xuét thanh phn thic 3n gia stc c6 chira ba

d4u nanh 1én men dugc san xuit bai phuong phap trén.

Ham lugng ba diu nanh 1én men trong thanh phan thirc #n theo sing ché c6 thé
dugc kiém soat mot cach thich dang tiy thudc vao loai va tudi ciia vat nudi duoc st
dung, dang st dung, hiéu qua mong mudn, v.v... Cu thé 13, ham lugng c6 thé 1a 1-99%
theo khdi Irgng, t6t hon 13 10-90% theo khéi lwong, va tdt nhét 1a 20-80% theo khéi

lugng, nhung ham lugng theo sang ché khéng bi gi6i han béi cac khoang gi tri trén.

Pé sir dung, thanh phén thirc an gia siic cua séng ché co6 thé con bao gdm hdn hop
ciia mgt hay nhiéu axit hitu co nhu axit xitric, axit fumaric, axit adipic, axit lactic, v.v...;
photphat nhu kali photphat, natri photphat, polyphotphat, v.v...; chit chéng oxy héa tu
nhién nhu polypheno, catechin, tocopherol, vitamin C, chét chiét tra xanh, chitosan, axit
tannic, v.v...; ngooai bd d4u nanh 1én men. Néu cén thiét, cdc thanh phin bd sung dién
hinh khac nhu chét chéng ciim, chit dém, chét khang khuén, v.v.. ¢6 thé dugc thém vao.
Hon nita, chét pha loédng, chét phan tan, chét hoat dong bé mit, chét két dinh hoic boi
tron c6 thé dugc bd sung dé cong thirc héa hén hop thanh ché phim c6 thé tiém dudi
dang dung dich nuéc, dich huyén phu, dich nhii twong, v.v..., vién nang, hat nhd, hodc

vién nén.
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Hon nita, thanh phén thirc 4n gia stc theo sang ché c6 thé dugc sir dung cing véi
nhiéu thanh phin phu nhu axit amin, mudi vo co, vitamin, chit chéng oxy hoa, chit
khang nim, chit khang khuén, v.v..., thanh phin bd sung dinh dudng, chit kich thich
sinh truéng, chit kich thich tiéu hoa-hip thy, chit phong bénh, ngoai thanh phin chinh
chira thirc dn protein thiue vat nhu bot nghién hoac tAm lta mi, lGa mach, ngo, v.v..., thirc

an protein thyc vat nhu bot huyét, bot thit, bot c4, v.v.., m& dong vat va dau thue vat.

Khi thanh phin thirc 4n gia suc theo sang ché duoc sir dung 1am thanh phin b
sung vao thirc 4n gia suc, thanh phin thirc an gia suc c6 thé dugc bd sung chi riéng n6
hodic dugc st dung ciing v6i cc thanh phin khac theo phuong phap dién hinh. Thanh
phin thirc an gia suc c6 thé duoc bao ché thanh dang udng véi cong thirc giai phong
ngay hoic cong thirc gidi phong kéo dai, két hop v6i chat mang duoc dung khong ddc.
Chéit mang 4n dugc c6 thé 1a tinh bot ngd, lactoza, sacaroza, hodc propylen glycol. Chat
mang rén c6 thé & dang st dung nhu vién nén, bot, vién ngdm, v.v..., v chit mang 16ng
c6 thé 13 dang sir dung nhu xi-rd, huyén phi 16ng, nhii trong, dung dich, v.v... Hon nita,
thudc udng c6 thé bao gdm chét bao quan, chit boi tron, chit kich thich hoa tan, hoic
chit 6n dinh, cAc yéu t6 khac @& cai thién bénh viém va hop chét hiru ich dé phong ngira

virut.

Thanh phn thirc &n theo sang ché c6 thé dwoc ap dung cho ché d9 an cua dong
vét, tirc 14, thire an gia stic cho dong vat bét ky bao g6m dong vat c6 v, gia cAm, ¢4 va
dong va giap xac. Thanh phén thirc 3n theo sang ché c6 thé dugc sir dung cho céc dong
vét cé vu quan trong trong thuwong mai nhu lgn, trdu, bo, dé€, v.v..., ddng vat & vuon thu
nhu voi, lac da, v.v.., dong vt nudi nhu ché, meéo, v.v... Gia cAm quan trong trong
thwong mai bao gém ga, vit, ngdng, v.v..., c4 va dong vat gidp x4c quan trong trong

thwong mai nhu c4 héi va tom ciing c6 thé dugc cho 4n bang thirc in theo sang ché.

Thanh phan thic 4n theo sing ché c6 thé dwoc tron voi lwong khoang
10-500 g, t&t nhét 1 10-100g/kg tiry thudc vao khéi lwong khé cua thire 3n vat nudi. Sau
khi d4o trén xong, thanh phin thirc dn c6 thé dugc cung cép dudi dang cam hoic c6 thé

con dugc nghién, kéo gian, hoic tdt nhit 1a qua trinh ép dun.

Chiing Bacillus amyloliquefaciens K2G (KCCM11471P) theo sang ché t6t vé hoat
tinh loai bé cac yéu t6 phan dinh dudng, vé hoat tinh proteaza, va vé hoat tinh khang
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khuén khang lai tic nhan gy bénh, va dugc lam giam tdc do tiét chat nhdy trong qua
trinh 1én men. Do d6, khi chiing dugc sir dung 1am vi khudn gidng @& thuc hién 1én men
rén bd d4u nanh, thi ba d4u nanh 1én men chit lugng cao vdi ti 1€ tiéu hoa hz"lp thu duogc
cai thién va c6 hi¢u qua lam thirc an chin nudi c6 thé dugc san xuét nho qué trinh
chuyén héa thanh phan tir thip hoa thong qua thiy phan protein d4u nanh va sy gia tang
ham lugng protein thd, bt hoat chét trc ché trypsin, hodc 1am giam ham luong cac yéu tb

phan dinh dudng duéi dang polysacarit khong thé tiéu hoa.
MO ta vin tit cac hinh vé

Fig.1 13 hinh minh hoa két qua thi nghiém 1 tuyén chon ching vi khuin c6 hoat

tinh proteaza cao theo sang ché;

Fig.2 minh hoa két qua do hoat tinh trc ché sinh truedng cta ching véi hoat tinh

proteaza cao dugc tuyén chon trong thi nghiém 1 khang lai E. Coli va Salmonella;

Fig.3 13 so @5 minh hoa quy trinh tuyén chon chiing dot bién v6i toe @0 tiét chit

nhdy dugc 1am giam tir chiing c6 hoat tinh proteaza cao theo sang ché;

Fig.4 minh hoa két qua dién di gradien ndng d6 SDS-PAGE (Sodium Dodecyl
Sulfate PolyAcrylamide) dé phan tich ham luong y-PGA trong qué trinh lua chon cac

chiing d6t bién theo sang ché, trong d6:
Lan M: chi thi khdi luong phén tir
Lan 1: 1 g/l y-PGA tiéu chuin
Lan 2: 0,5 g/l y-PGA tiéu chuin
Lan 3: 0,25 g/l y-PGA tiéu chuén
Lan 4: chung CJ823
Lan 5: chiing dot bién U304
Lan 6: ching dot bién U305

Lan 7: chiing dot bién U306
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Lan 8: chiing dot bién U307;

Fig.51a céy phat sinh lodi minh hoa méi quan hé loai ctia chung d6t bién Bacillus

amyloliquefaciens K2G dugc tuyén chon theo quy trinh nén trén; va

Fig.6 minh hoa Kkét qua dién di SDS-PAGE vé muc do thily phan b dau nanh 1é€n
men thu dugc tlr qua trinh 1&n men rin nho ching Bacillus amyloliquefaciens K2G theo

séng‘ché,
Lan M: chi thi khdi hrgng phén tir
Lan 1: nguyén li€u tho (ba ddu nanh tho)
Lan 2: 1én men b?mg TP6 trong 20 gid
Lan 3: 1én men bang K2G trong 16 gid
Lan 4: 1én men bang K2G trong 20 gid.
MG ta chi tiét sang ché

Thi nghiém 1: Tuyén chon chiing c6 hoat tinh proteaza cao

Dé phan 1ap ching c6 hoat tinh proteaza cao, tic gia sang ché da phan lap xép xi
3000 loai vi sinh vat tir mot loat cdc moén dn truyén théng (kimchi, bt nhédo ddu 1én men,
rugu dan gian truyén thdng, nudc mim, v.v...), va trong sb d6, khoang 1300 ching
Bacillus dugc chap nhan 1am thirc &n chin nudi d4 dwgc phan 1ap (Hiép hoi thanh phin
thirc n chin nudi Han Qudc, ché phdm sinh hoc). Tir cic ching ndy, tic gia sang ché
dinh huéng tim kiém cac chiing da chirc ning c6 mirc d6 biéu hién hoat tinh proteaza

cao, hoat tinh khang khuén cao va téc do sinh truéng nhanh.

~ Cu thé hon, viéc tuyén chon chiing c6 kha ning tdng hop proteaza cao da dugc
thuc hién bang cach so sanh kich thudc ving sang dugc tao thanh do sy phén giai co chit
sita gdy (Difco, M¥) c6 ndng d6 2% (khébi lugng/thé tich) trong méi trudng thach dia YM
(cao nAm men 3,0 g, cao mach nha 3,0 g, pepton 10,0 g, thach agar 20,0 g) (Fig.1).

Chiing c6 hoat tinh proteaza cao di tuyén chon duogc cdy truyén vao moi trudng

TSB (cazein phan giai bing enzym 17,0 g, bd d4u nanh phan giai bing enzym 3,0 g,
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NaCl 5,0 g, KoHPOg4 2,5 g, dextroza 2,5 g, pH cudi cung: 7,3 = 0,2 & 25°C) tuong ng,
tiép d6 dugc nudi cdy lic 200 vong/phut & 37°C trong 12 gio. Mbi 1,0 pl dich nudi ciy
dugc nho 1én dia thach YM chura sita gy. Dia thach duogc i & 37°C trong 16 giy va
duong kinh vong sang dugc tao thanh trén dia dd dugc do.

Dong thoi, Bacillus subtilis TP6 (KFCC 11343P) vén dugc st dung 1am ching
1én men trong phurong phap théng thudng dé san xuét ba dau nanh 1én men bing 1én men
rin da dugc st dung 1am nhém d6i chimg (Bing sang ché c6 sé cong bd tai Han Quéc

10-2011-0027535).

Bang 1
A o Ki hiéu Pudng kinh Ki hi¢u Duong kinh
Tén ching R . . . , . \ .
cua ching | ving sdng (mm) | cda ching | ving sang (mm)
TP6 3,30 CJ823 6,23
Cl361 5,46 CJ873 5,48
CI400 | 5,88 CI924 | 5,69
CJ434 5,34 CJ933 5,20
Bacillus sp.
CJ453 6,40 CJ957 4,98
CJ457 6,10 CJ968 4,87
CJ739 5,86 CJ974 5,00
CJ759 5,43 - -

Nhu duge trinh bay trén bang 1, 14 ching da dugc tuyén chon c6 kha ning tong
hop proteaza cao, va tit ca cac ching ndy déu cho thiy hoat tinh proteaza cao hon

Bacillus subtilis TP6.

Thi nghiém 2: Phén 14p chiing c6 hoat tinh trc ché su phét trién cia tic nhan giy
bénh

—_—

Dé phan 14p chiing c6 kha nang trc ché sy sinh truéng hodc phat trién cia E. coli

va Salmonella - 13 c4c tic nhan gy bénh tiéu biéu gay ngd doc thirc 4n trong chin nudi -
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va phit trién san phdm khong ddc khong chira Salmonella bang cach sir dung ching da
phén lép trong san xuét ba d4u nanh 1én men, 14 ching c6 ning luc téng hop proteaza
cao di phén 14p trong thi nghiém 1 da dugce dua vao dé danh gia hoat tinh khang khuin
khang lai tAc nhan gay bénh.

Hoat tinh khéng khuin khéng lai tic nhan giy bénh duoc danh gia bing thir
nghiém khuéch tan bé& mit khang lai Salmonella typhymurium (ATCC14028) va E. coli
(KCCM11835).

Cu thé hon, 14 ching vi khun c6 ning luc tdng hop proteaza cao d3 dwoc ciy
truyén vao méi trudng GYP (glucoza 10,0 g, cao nim men 8,0 g, polypepton 2,0 g, pH
7,0) tuong Ung, tiép d6 dwoc nudi cdy léng & 37°C va lic 180 vong/phut trong 12 gid.
M3i 1,5 pl dich nubi cdy ctia ching c¢6 kha ning tdng hop proteaza cao duogc nhé 1én dia
thach GYP (glucoza 10,0 g, cao nim men 8,0 g, polypepton 2,0 g, thach agar 15,0 g, pH
7,0) ma trong d6 1x10° CFU/ml Salmonella typhymurium ATCC14208 va E. coli
ATCC11835 da dugc bd sung, tiép d6 nudi cdy tinh & 37°C trong 15 gidr. Kich thudc
ving e ché di dugc tao thanh quanh khuin lac cta ching c6 kha ning téng hop
proteaza cao dugc nhé trén dia dugc do dé xac dinh ham lugng hoat tinh. Két qua dugce
trinh bay trén bang 2 sau ddy. Pong thoi, Bacillus subtilis TP6 da dugc st dung lam

nhém dbi chimg.

Béang 2
{ hiéu ct E. coli ;
TP6 + | ++
CJ361 ++ ++
CJ400 ++ ++
Bacillus sp.
CJ434 - -
CJ453 - -
CJ457 - -
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CJ739 +++ ++
CJ759 - -
CJ823 4+ ++++
CJ873 - -
CJ924 +++ ++
CJ933 - -
CJ957 - -
CJ968 ++ ++
CJ974 +++ +

Trén bang 2, “-” hoic “+” dé x4c dinh ham luong hoat tinh, dura vao dudng kinh
ving tc ché ciia vi khudn séng, va “- thé hién khéng khang khudn hodc hoat tinh khang
khuén, “+” thé hién duong kinh ving trc ché bang 10,05 mm tré xudng, “++” thé hién
dudng kinh ving e ché bing 10,05-14,05 mm, “+++” thé hién dudng kinh ving trc ché

bang 14,05-17,05 mm, “++++” thé hién dudng kinh viing trc ché bing 17,05 mm tré 1én.

Phd khéng khuén cia 14 ching c6 kha ning tdng hop proteaza cao khang lai
Salmonella va E. coli 13 tac nhan phd bién nhét giy bénh tiéu hoa trong chin nudi da
duge kiém tra. Két qua 13, CJ823 thé hién kha niang khang khuén tét nhét. Ching CJ823
da tuyén chon thé hién hoat tinh khang khuén cao khang lai E. coli (++++ so véi +) va

Salmonella (++++ so vé6i +) khi so véi nhém d6i chimg Bacillus subtiis TP6.

Thi nghiém 3: Thir nghiém tng dung b3 diu nanh &c ché su phat trién cia

Salmonella

Theo két qua thi nghiém 2, ching CJ823 trén dia thach da cho thiy hoat tinh
khéng khuén t5t khang lai Salmonella. Tuy nhién, thi nghiém sau dugc thuc hién dé xac
nhén lai ring ching nay c6 thé hién kha ning trc ché su phat trién cua Salmonella hay

khong trong thuc té qua trinh 1én men ba d4u nanh.

Cu thé 13, ca CJ823 va Salmonella typhymurium ATCC14028 déu dugc cly
truyén vao ba d4u nanh (d6 4m 45%) da dugc hép & 100°C trong 30 phat, & mat do twong
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tmg 4,5x107 CFU/g va 1,0x10° CFU/g, va sy thay dbi sé lugng té bao da duoc kiém tra &
37°C va @9 4m khong ddi trong 24 gid. Pdng thoi, chi riéng Salmonella typhymurium
dugc cdy truyén viao bd ddu nanh dugc st dung lam nhém d6i chimg. Hén hop
Salmonella typhymurium va Bacillus subtilis TP6 ciing dugc ciy truyén vao ba ddu nanh

dugce sir dung 13m nhém ddi chimg.

Ching duogc céy truyén, va mot luong bad ddu nanh xac dinh truée dugc la‘iy ra
trude khi 1én men va sau khi 1én men 12, 16 va 20 gio. Ba ddu nanh dugc hoa vao dung
dich NaCl 0,8% v tring, rdi tiép d6 mbi 100 ul dich ndy duogc cdy gat 1én dia thach
XLD (cao nim men 3 g, lactoza 7,5 g, sacaroza 7,5 g, xyloza 3,5 g, L-lyzin 5 g, sit amoni
xitrat 0,8 g, @6 phenol 0,08 g, NaCl 5 g, natri deoxycholat 2,5 g, natri thiosunfat 6,8 g,
thach agar 13,5 g, pH cudi cing: 7,4+ & 25°C) @& dém sb lugng khudn lac Salmonella
typhymurium, va két qua dugc trinh bay trén bang 3 duéi day.

Ti 1€ giita hai chiing dugc x4c dinh véi gia dinh ring tinh trang nhiém Salmonella
typhymurium XAy ra trong sudt qua trinh phat trién cia ching 1én men chinh CJ823 trén
ba dau nanh hdp. Ti 1& 6 nhidm thyc té c6 thé khac nhau tiy thudc vao diéu kién méi

truong trong san xuat ba ddu nanh 1€n men.

Béang 3
Thoi gian S0 luong Salmonella typhymurium (x10/g)
fén 'rflen Riéng Salmonella Salmonella Salmonella typhymurium

(2i%) typhymurium typhymurium + TP6 + CJ823

0 2330 2330 2330
12 13900 2400 2000
16 1200000 2300 50
20 3100000 2200 35

Nhur duge trinh bay trén bang 3, nhém ddi chirng dwoc cdy truyén véi chi riéng
Salmonella typhymurium ting nhanh theo thoi gian nudi cy, sé vi khuén nhanh chéng

tang 1én mirc 3,1x107 CFU/g sau 20 gi& 1én men. Nguoc lai, nhém d6i chimg duge ciy
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truyén véi hdn hop cing Bacillus subtilis TP6, sb lwong Salmonella typhymurium bi tc
ché & muc 2,2x10* CFU/g. Trong nhém thi nghiém dwgc ciy truyén véi hdn hop ciing
CJ823 theo sang ché, sb lwong Salmonella typhymurium duge 1am gidm xudng murc

3,5x10% CFU/g.

Két qua chi ra ring ching CJ823 theo sing ché tc ché c6 hiéu qua su sinh trudng
clia Salmonella trong qué trinh 1én men thuc té, va do d6 phu hop dé san xuit ba dau

nanh 1én men chat lugng cao.

Thi nghiém 4: Tuyén chon ching dbt bién

Chiing CJ823 dugc tuyén chon trong cac thi nghiém 1-3 téng hop proteaza ndng
d6 cao va thé hién hoat tinh khang khuén t&t khang lai tic nhan gy bénh, nhung ciing
tiét chat nhdy dinh do phan tig polyme héa levan tao thanh fructan (dang polyme cta
fructoza) va polyglutamat cé ngudn gbc tir dudng va protein ciia ddu nanh nguyén liéu
boi enzym dugc san xuét trong sudt qua trinh 16n men. Tinh trang tao thanh qu4 nhiéu
chit nhdy trong qua trinh san xuét trén quy mo cong nghiép gy can tré cho viéc khudy
dao, tir 46 gay khoé khin cho viéc kiém soat lwong oxy hoa tan trong san phdm 1én men,

kiém soat nhiét d9, va van chuyén.

Theo d6, tac gia sang ché da gay dot bién bang tia UV d6i vé6i ching CJ823, nhim
muc dich phét trién ching dot bién san xuét it chit nhiy hon trong khi duy tri hodc cai
thién hoat tinh enzym/dic tinh sinh Iy ctia né. Qua trinh tuyén chon ching dot bién nhu
dugc minh hoa trén Fig.3.

Trudc hét, ching CJ823 dugc cdy 1én dia thach TSB (cazein phén gi4i bing
enzym 17,0 g, bd d4u nanh phén giai bing enzym 3,0 g, NaCl 5,0 g, K;HPO4 2,5 g,
dextroza 2,5 g, pH cubi cling: 7,3 + 0,2 & 25°C), tiép d6 dugc nudi cdy & 37°C trong 12

gior dé hoat héa ching.

Trong qué trinh nudi ciy, 1% huyén phil chtra vi sinh vét giéng dugc cdy truyén
vao mdi truong TSB (cazein phén gidi bing enzym 17,0 g, ba dau nanh phan giai bing
enzym 3,0 g, NaCl 5,0 g, K;HPO4 2,5 g, dextroza 2,5 g, pH cubi cung: 7,3 £ 0,2 & 25°C)
dugc chuén bi trude, va duge nudi céy 15c 180 vong/phit & 37°C. Sau khi nubi céy, dich

nudi ciy duge ly tdm & 25°C va 8000 vong/phit trong 10 phut dé tach té bao va dich nbi.
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Chi té bao duogc 1éy va duogc rira bﬁng dung dich NaCl 0,8% v6 trung. Sau khi rira, dot
bién nhan tao duge thyc hién bing cach chidu birc xa UV (254 nm) 1én té bao dugc thu

hdi bang cach sir dung dén UV (VIBER LOURMAT, 115V, 60Hz).

Té bao dugc cdy 1én mdi trudong thach dia chon loc TSA chira 2% sita gly (cazein
phan giai bing enzym 15 g, bd d4u nanh phén giai bing enzym 5 g, NaCl 5 g, pH cudi
ciing: 7,3 + 0,2 & 25°C), va dugc nudi cdy & 37°C trong 20 gid. Sau khi nudi cdy, kich
thuée (dudng kinh, mm) ving sang dugce tao thanh s€ dugc xac dinh bﬁng cach st dung
thudc kep (CD-20CPX, Mitutoyo, Kanagawa, Nhét Ban), va 16 ching dot bién co6 hoat

tinh phén giai protein cao dugc uu tié€n lya chon.

Tiép d6, timg ching do6t bién da lwa chon dugc cdy truyén vao ba dau nanh da xir
1y nhiét, va dugc nudi cdy trong 20 gid, dich nudi cy dugc ly thm & 25°C va 8000
vong/phut trong 10 phut dé tach t& bao va dich ndi. Him luong y-PGA trong dich ndi
dugc xac dinh béng cach can khéi lugng y-PGA thu hdi dugc sau khi tach, tinh ché va
dong kho theo phuong phap ctia Goto (Goto et al. Biosci Biotechnol. Biochem., 56 :
1031-1035, 1992).

Hoat tinh proteaza dugc tinh toan theo phuong phap dugc mo ta trong thi nghiém
1, va ham luong y-PGA dugc do bang hai phuong phap phén tich dinh tinh va dinh

luong sau day.

Trudc hét, dé phén tich dinh tinh hoat tinh y-PGA, 40 pl dich ndi da tach dugc
tron v6i 10 pl dung dich dém nhudém mau 5%, va tiép d6 tra vao gel polyamidé-SDS
gradien ndng d6 5%-20% d& thuc hién dién di gradien ndng d6 SDS-PAGE. Sau khi dién
di, protein chuin dugc nhudm béng thudc thtr nhudm mau coomassie, sau d6 dugc khir
mau. Tiép do, poly-y-axit glutamic dwoc nhudm bing xanh metylen @& thuc hién phéan

tich dinh tinh.

Nhu dugce minh hoa trén Fig.4, poly-y-axit glutamic dugc phat hién trong dich ndi
ctia CJ823 (chiing bé me) clia lan 4, nhung hoat tinh san xut polyme giam dang ké va
hoat tinh proteaza cao da dugc nhan the‘iy trong dich nbi cua ching dot bién U304 cta lan

5.
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Trong khi d6, d& phan tich dinh luong ham lugng y-PGA, dich nbi ciia san phim
1én men rén dugc pha lodng véi mot hegng twong dwong nudce cét, tiép d6 hdn hop durge
ly tim & 20.000 xg trong 20 phit. pH ctia dich nbi thu dwgc dugc didu chinh vé 3,0 bing
cach sir dung dung dich HCI 6M, va dugc dé & 4°C trong mdt ngay. Sau do6, dich ndi
dugc ly tim & 25.000 xg trong 30 phit, rdi tiép d6 tia dugc thu hdi. Tia dugc hoa tan
hoan toan trong nudc cit véi ti 1€ nude gip 100-200 14n khéi luong taa, va tiép tuc duoc
ly tim & 25.000 xg trong 30 phit dé loai b tap chit. Mudi dugc loai bé bing cach
thaamrtachs & 4°C trong mdt ngdy. San phdm duogc sdy dong kho @& thu hdi y-PGA, va

két qua duge minh hoa trén bang 4 sau day.

Bang 4
Chﬁng 7-PGA Proteaza Chﬁng v-PGA Proteaza
dot bién (g/1) (U/g) do6t bién (@D (U/g)
TP6 1,61 150 U609 6,13 15
CJ823 25,36 450 U610 11,09 450
U101 11,19 330 U611 21,77 260
U102 13,36 220 U612 12,05 400
U103 14,83 320 U813 10,12 180
U304 4,96 500 U814 23,13 370
U305 24,50 400 U815 1,06 260
U306 16,70 280 U816 5,26 100
U307 5,52 120 | U1019 13,01 400

Nhur dugc trinh bay trén bang 4, hiu hét cac ching dot bién cho thay ham luong
y-PGA thép hon so v6i CJ823. Trong sé d6, ching dot bién U304 bidu hién hoat tinh
proteaza cao nht va ham luong y-PGA tuong dbi thip, 1a chung dugc lya chon cudi
ciing. Cu thé 13, ching d6t bién U304 cho thdy ham lwong y-PGA thép hon va hoat tinh

proteaza cao hon ba l4n tré 1én so v6i nhom déi chimg 13 chang Bacillus subtilis TP6.
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Chuing 4ot bién U304 dugc tuyén chon cubi cung dugc dac trung bdi kha nidng tiét
chit nhdy giam do giam dang ké sy tao thanh cac polyme nhur poly-y-axit glutamic, trong
khi duy tri dic diém cuia ching bd me, bao gbm kha ning téng hop proteaza ndng do cao

va hoat tinh khang khuén t&t khang lai cac thc nhan gdy bénh.

Thi nghiém 5: Xéc dinh trinh tu rARN 168 ciia chiing d6t bién U304 (K2G) va

phin tich phat sinh loai

Pé x4c dinh ching dot bién U304 c6 kha ning san xuét chét nhay dugc 1am giam,
chiing duge cy truyén vao dia thach NA (thach dinh dudng - Nutrient Agar) méi va
dugc nudi cdy & 37°C trong 16 gid. Khuén lac tao thanh dugc pha lodng trong dung dich
NaCl 0,8% vo tring, va tiép d6 dugc bom vao thé ID BLC (cong ty bioMNitex,
Hazewood, M§) gom 63 loai méi truong khd va chit phan tng sinh héa, va két qua dwoc
lru trit toan bd trong phin mém VITEK 2 Compact mdi 15 phut, va qu4 trinh xac dinh
dugc hoan thanh sau 14 gio.

Mbi da ning d& dinh danh vi khudn nhd phén tich trinh ty rARN 168,
518F (5’-CCAGCAGCCGCGGTAATACG-3%) va 800R
(5’-TACCAGGGTATCTAATCC-3) ciia trinh ty dinh danh (SEQ ID) s6 2 va 3 da duoc
str dung, va sau khi khuéch dai trinh ty rARN 16S bing PCR, 1.333 cip bazo nito (bp)
chira trinh tu bazo nito ctia 50-900 bp quan trong trong dinh danh da duoc dich ma bing
cach sir dung BigDye Terminator cycle v3.1 Cycle Sequencing kit (Applied Biosystems
Inc., USA ). Két qua phan tich trinh tyr rARN 168 cho thdy ching dot bién U304 c6 trinh
tw rARN 168 cita SEQ ID s6 1.

Su tuong ddng trinh ty da dwoc xac dinh bing chuong trinh tim kiém twong ddng
Blast (National Center for Biotechnology Information - Trung tAm qudc gia vé thong tin
cdng nghé sinh hoc M¥) va vi tri dugc x4c dinh trong cdy phat sinh loai sau khi so sanh

trinh ty (Fig.5).

Bang 5
Dic tinh Két qua DPic tinh Két qua
B-Xylosidaza + D-Mannitol +
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D-Mannoza

L-Lyzin-arylamidaza - +
L-Aspartat arylamidaza - D-Melezitoza -
dein arylamidaza ) N-Axetyl-D-glucosamin -
Phenylalanin arylamidaza + Palatinoza +)
L-Prolin arylamidaza - L-Rhamnoza -
B-Galactosidaza - B-Glucosidaza )
E;;ii?zggnyl- + B-Mannosidaza -
a-Galactosidaza + Phosphoryl cholin -
Alanin arylamidaza + Pyruvat +
Tyrozin arylamidaza + a-Glucosidaza -
shcosaminidaz ©  |DTaguonn :
Ala-Phe-Pro arylamidaza + D-Trehaloza )
Xyclodextrin - Insulin -
D-Galactoza - D-Glucoza )
Glycogen - D-Riboza -
Myo-Inositol - Péng hoa putresxin -
gﬁgol;;iamnztz};-A_D_ + Khang kanamyxin )
Ellman - Khéng oleandomyxin -

- Thity phan esculin +

Metyl-D-xylozit

o-Mannosidaza

Tetrazolium do6
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Maltotrioza - Khéng plomixin B -

Glyxin arylamidaza -)

Két qua ctia 63 loai xét nghiém sinh hoa da dugc phén tich bai phdn mém Vitec 2
Compact. Ké qua 13, ching dwgc phan loai 1a Bacillus subtilis/Bacillus
amyloliquefaciens v6i o chinh xac 98%. Nhu dugc minh hoa trén Fig.5, két qua phan
tich phat sinh loai chi ra ring ching dot bién U304 c6 quan hé ho hang gin giii nhit voi
chung tiéu chudn, Bacillus amyloliquefaciens subsp. plantarum FZB42T (CP000560), va
d6 trong ddng trinh t rARN 168 12 99,92% (1332 bp/1333 bp).

Do d6, cin cit vao cac dic diém sinh héa va két qua phén tich phat sinh loai,
chiing ddt bién U304 theo sang ché dugc dit tén 13 Bacillus amyloliquefaciens K2G, va
dugc ding ky theo Hiép w6c Budapest tai Trung tAm giéng vi sinh vat Han Québc
(KCCM) vao 7/11/2013 véi sé ding ky KCCM11471P.

Thi nghiém 6: Su thay ddi him luong protein thd theo thdi gian 1én men khi 1én

men ba d4u nanh bang cach sir dung Bacillus amyloliquefaciens K2G

Pé kiém tra sy thay d6i ham luong protein thd theo thoi gian 1én men khi 1én men
bd dau nanh bing cach st dung Bacillus amyloliquefaciens K2G theo séng ché, thi

nghiém sau dugc thyc hién.

Trudce hét, 400 g ba dau nanh dwoc chuin bj dé c6 ham luong nudce 45%, va duge
hép & 100°C trong 30 phut, tiép d6 dwoc 1am mat dén 40°C tré xubng. Tiép theo, Bacillus
amyloliquefaciens K2G dugc ciy 1én dia thach TSB (cazein phan gi4i bang enzym 17,0
g, bd d4u nanh phan giai bing enzym 3,0 g, NaCl 5,0 g, KoHPO4 2,5 g, dextroza 2,5 g,
pH cubi cing: 7,3 £ 0,2 & 25°C), va duoc nudi cdy & 37°C trong 12 git dé hoat hoa
chiing. Khoang 2 vong que ciy chiing da hoat héa dwoc hoa tao huyén phi trong 9 ml
dung dich NaCl 0,8% v trung (pha losing dén do hép thu 0,2 & budc séng Aeso nm), va
dich huyén phi, va dich huyén phi dwoc st dung 1am vi khudn giéng. Trong nuéi cdy,
dich huyén phii chira vi khuén gidng dugc ciy truyén véi ti 16 1% vao 40 ml moi truong
TSB (cazein ph4n giai bang enzym 17,0 g, b3 d4u nanh phan giai bing enzym 3,0 g,
NaCl 5,0 g, KbHPOq4 2,5 g, dextroza 2,5 g, pH cudi cung: 7,3 + 0,2 & 25°C) duogc chuin

bi truéce, va duge nudi cdy lic 180 vong/phut & 37°C.
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40 ml dich nuéi cdy Bacillus amyloliquefaciens K2G dugc chuin bj dé c6 ham
lugng nuéc 45%, duge bd sung vao ba ddu nanh hip, va dugc tron déu, tiép d6 duoc
nudi cdy tinh & 37°C va d6 4m khong ddi trong 20 gio. MAu nudi ciy duoc sdy trong may
séy & 60°C cho dén khi ham luong nudc dat dén 10% trd xuéng, va sau d6 ham lugng
protein thd trong timg miu dugc xac dinh bing cch sir dung hé théng Kjeldahl (Kjltec
2100). Pong thoi, ham lugng protein thd dugc xdc dinh trude khi 16n men va sau khi 1én
nien 12 gio, 16 gio, va 20 gio, va Bacillus subtilis TP6 dugc st dung 1am nhom dbi
chimg. Ham Iugng protein thd (%, diéu chinh d6 4m vé& 10%) xé4c dinh dugc dwgce trinh

bay trén bang 6 dudi ddy. Pong thoi, Bacillus subtilis TP6 dugc sir dung 1am nhoém dbi

28703

chimng.
Bang 6
TP6 K2G
Phén doan (%, hiéu chinh v& d6 4m | (%, hiéu chinh vé d6 4m
10%) 10%)
Ba dau nanh thd 50,86 £ 0,15 50,86 + 0,15
B6t dAu nanh hép 50,91+ 0,12 50,91 + 0,12
0 gidr 1én men 51,19+ 0,38 51,19 + 0,38
12 gidr 1én men 54,21+ 1,18 55,59 + 0,66
16 gidr 1én men 55,07+ 0,79 56,46 + 0,19
20 gidy 1én men 55,86 + 0,75 57,32+ 0,28
24 gid 1én men 56,36 + 0,80 58,02 + 0,45

Nhu duge minh hoa trén bang 6, nhd qué trinh 1€n men 24 gio, ba ddu nanh dugc
1én men béi Bacillus amyloliquefaciens K2G theo sang ché da cho thiy ham luong

protein thé twong duong hodc cao hon so véi bd ddu nanh dugc 1én men bdi Bacillus

subtilis TP6 vbn dugc biét dén 13 ching 1én men ba dju nanh thong thudng.
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Két qua chi ra ring Bacillus amyloliquefaciens K2G theo sang ché c6 thé dugc sir
dung hiéu qua trong sén xuét ba d4u nanh 1én men 1am ngudn thirc an protein chét luong

cao.

Thi nghiém 7: Su thay di ham lwong TI theo thdi gian 1én men khi 1én men b3

dau nanh bang cach st dung Bacillus amyloliguefaciens K2G

Pé x4c dinh sy thay d6i ham lugng TI theo thoi gian 1€n men khi 1én men b3 dau
nanh bang cach sit dung Bacillus amyloliquefaciens K2G theo sdng ché, thi nghiém sau

da duoc thuce hién.

Cu thé, nhu trong thi nghiém 6, 400 g ba dau nanh da dwgc chuén bi dé c6 ham
lwong nuéc 45%, va duoc hdp & 100°C trong 30 phut, tiép d6 Bacillus amyloliquefaciens
K2G duge cdy truyén vao bi dau nanh hip véi mat d6 4,5x107 CFU/m], tiép d6 dwoc
nudi cdy & 37°C va d6 4m khéng dbi trong 24 giy. Ham lwong TI dugc x4c dinh theo
AACC-71-10 (Hiép hoi M§ ciia cac nha héa hoc ngii cbc, 1995) trude khi 1én men va sau
khi 1én men 16 gid, 20 gid va 24 gid, va ham lugng TI (mg/g) da xac dinh dugc trinh bay

trén bang 7. Ddng thoi, Bacillus subtilis TP6 dugc sir dung 1am nhém ddi chimg.

Béang 7
Phén doan TP6 K2G
(TI, mg/g) (TI, mg/g)
Bé diu nanh tho 4~5 4~5
Bot diu nanh hip 2~2,5 2~2,5
16 gio lén men 1,26 0,39
20 gi¢ 1én men i 0,53 0,00
24 git 1€n men 0,38 0,00

Nhu dugc trinh bay trén bang 7, bd ddu nanh dugc 1én men bdi Bacillus
amyloliquefaciens K2G theo sang ché cho thiy ham Iwong TI 14 0,39 mg/g sau 16 gid 1én

men, twong tng voi ham lugng TI trong ba ddu nanh dugc 1€n men 24 gid bdi Bacillus
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subtilis TP6 vbn dugc biét dn 1a ching 1én men ba d4u nanh thong thudng, két qua goi ¥
ring viéc 1am giam céc yéu t6 phan dinh dudng c6 thé dat dugc & mirc trong duong chi

sau 16 gio 1én men sir dung ching Bacillus amyloliquefaciens K2G.

Sang ché dat dugce ket qua tot khi 1am gidm thoi gian 1€n men, tir 46 1am ting toc
do san xuat cta h¢ thong 1én men dé€ 1am ting sO mé dugc san xuat hang ndm, va do do,

khach hang c6 thé dugc cung cip ba dau nanh 1&n men chét lwong cao véi gié ré hon.

Thi nghiém 8: Xéc dinh d6 thiiy phin cla protein ddu nanh va kha ning hoa tan

cia né trong KOH khi 1én men b3 déu nanh bing cich st dung Bacillus

amyloliquefaciens K2G

~ Ba d3u nanh 12 nguyén lidu thé ngudn gdc thyuc vét cho thire 3n chin nudi cé6 ham
lugng protein cao, nhung con c6 han ché, ci_l thé 1a d6i véi vat nudi non, do cac yéu td
phan dinh dudng va protein c6 ti 16 tiéu héa va hip thu thip. Phuong phap nhim khéc
phuc han ché trén 13 ché bién protein thanh dang peptit thily phan hodc phan giai protein
thanh dang phan tir thép c6 thé tiéu hoa d& dang bang cach 1én men st dung vi sinh vt.
Bacillus amyloliguefaciens K2G theo sang ché 1a ching c6 kha ning tdng hop proteaza
cao, va do d6 dugc mong doi r%mg protein ddu nanh trong ba ddu nanh lén men dugc san

xudt bang cach st dung ching nay c6 thé dugc phéan giai bdi proteaza ma no tiét ra.

Pé khing dinh diéu nay, truéc tién, do thiy phan cia ba dau nanh 1én men theo
sang ché dugc x4c dinh. Nhu trong thi nghiém 6, 400 g ba d4u nanh da dugc chuin bj dé
c6 ham lrong nuéc 45%, va dugc hip & 100°C trong 30 phut, rdi tiép d6 Bacillus
amyloliquefaciens K2G dugc céy truyén vao ba dau nanh hép & mat dd 4,5x107 CFU/ml,
sau d6 chiing dwgc nudi cly & 37°C va dd 4m khong ddi trong 24 giv. Dich nudi cdy thu
dugc tiép d6 duoc ly tim 8000 vong/phut & 25°C trong 10 phut d& phan tich té bao va
dich ndi. 40 pl dich ndi da tach dwoc tron v6i 10 pl dung dich dém nhudm mau 5x, tiép
d6 dién di SDS-PAGE (10%) dugc thuc hién dé xac dinh do di chuyén ctia cac protein
theo khdi luong phan tir. Sau khi dién di, gel polyamit dugc nhudm bing Coomassie
Brilliant R250 d& x4c dinh vi tri va khéi luong phén it clia protein, va két qua dugc minh
hoa trén Fig.6. Ddng thoi, bd dau nanh thé va ba ddu nanh 1én men duoc ché bién boi

Bacillus subtilis TP6 dugc sir dung 1am nhém dbi chimg.
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Nhu dugc minh hoa trén Fig.6, Kkét qua cho tha?'ly rﬁng ba d4u nanh 1én men dugc
ché bién béi Bacillus amyloliquefaciens K2G theo sang ché cho thdy mét do protein cao
& khu vuc khéi lwong phén tir thip, so v6i ba ddu nanh thd va ba ddu nanh 1én men béi
chiing khac. Trén gel SDS-poliamit, bing cao hon chi thi protein khdi lwgng phan tir cao,
va bang thip hon chi thi protein khdi lwong phan tir thip. Két qua cho thiy ring trong
trudng hop ba dau nanh c6 khdi hwgng phén tir nhu nhau, thi protein khéi lugng phan tir
cao trong bd diu nanh dugc 1én men béi Bacillus amyloliquefaciens K2G theo sang ché

dugc thity phan thanh protein khdi lrgng phan tir thip.

Theo céc bédo cdo trude day, viéc bd sung vao ché @6 #n cua ga thit dd dugc thuc
hién tang gip bdn 14n bing cich sir dung ba dau nanh cho thiy d6 hoa tan KOH 1a 80%,
va ba dau nanh cho thdy d6 hoa tan thip hon (55-68%). Két qua 13, khdi luong, su hép
thy thirc an, va hi€u qua thirc &n cuia ga thit dugc cho dn bd d4u nanh cho théy d6 hoa tan
KOH thap 13 thdp hon dang k& hoic bi 1am giam so véi thirc &n cla ga thit v6i ba dau
nanh cho thiy d6 hoa tan KOH 12 80% (Theo Abulto et al. J. Appl. Poult. Res. 7:189-
195, 1998b).

- Do d6, @6 hoa tan KOH ctia bd ddu nanh 1én men theo sédng ché d3 dugc xac dinh
theo phuong phap dugc trinh bay trong tai li¢u chuyén nganh (Parsons et al. J Anim Sci.,
69: 2918-24, 1991). Tém lai, 1,0 g bd dau nanh 1én men ché bién dugc bd sung dung
dich KOH 0,2% trong 20 phut, tiép d6 dugc loc. Ham lugng nito trong dich loc duge xac
dinh bing cach sir dung hé théng Kjeldahl va dugc chuyén sang d6 hoa tan. Két qua
dugc trinh bay trén bang 8.

Bang 8
TP6 K2G
Phéan doan
(KOH, %) ~ (KOH, %)

B4 d4u nanh thd 80,17 + 2,38 80,17 + 2,38
Bot diu nanh hép 73,35 +3,32 73,35 +3,32
16 gi® 1én men 78,38 £2,85 85,03 £ 3,07
24 givr 1én men 78,99 + 3,01 85,20 + 3,60
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Nhu dugc trinh bay trén bang 8, do hoa tan KOH ciia ba d4u nanh hép giam tir
80% dén 70%, nhung d6 hoa tan KOH ting dén 85% trong subt qua trinh 1én men rin
béi Bacillus amyloliquefaciens K2G theo sang ché. Két qua goi ¥ ring KOH ting do su
phan giai clia protein d4u nanh béi proteaza dwoc tiét ra tir Bacillus amyloliquefaciens

K2G theo séng ché.

Chung Bacillus amyloliquefaciens K2G (KCCM11471P) theo séng ché tt vé hoat
tinh loai bd cac yéu td phan dinh dudng, hoat tinh proteaza, va hoat tinh khang khuin
khang lai tdc nhan gy bénh, va 1am giam tiét chit nhdy trong qu4 trinh 1én men. Do do,
khi chiing theo sang ché dugc sir dung 1am vi khuén gidng dé thuc hién 16én men rén ba
d4u nanh, thi ba dau nanh 1én men c6 chét lugng cao véi ti 1 tiéu hoa, hip thu dugc cai
thién va hiéu qua thirc &n c6 thé dwoc san xudt do qué trinh chuyén hoa thanh phén tir
thép hoa théng qua thiy phan protein ddu nanh va bat hoat chit e ché trypsin, hodc l1am

giam ham lugng céc yéu t6 phan dinh dudng nhw polysacarit khong tiéu hoa duoc.
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A X ? A
Yéu cau bao ho

1. Phuong phép san xuit ba d4u nanh 1én men bing phwong phap 1én men rén, bao
gdm budc cdy truyén ching Bacillus amyloliquefaciens véi sb dang ky KCCM11471P

vao ba dau nanh.
2. Phuong phap theo diém 1, bao gdm cac buéc:
a) bd sung nudc vio ba d4u nanh dé thyc hién xi ly nhiét;

~b) 1am mé4t bi dau nanh di xir 1y nhiét, rdi cdy truyén ching Bacillus

amyloliquefaciens véi sb dang ky KCCM11471P vao; va

c¢) thu nhian bi diu nanh 1én men bing cich nubi cdy rin ching Bacillus

amyloliquefaciens véi sb ding ky KCCM11471P duoc cy truyén trong ba d4u nanh.

3. Phuong phép theo diém 2, trong d6 ba dau nanh bd sung nuéce trong bude a) cb

ham lugng nudc bing 30-80% (thé tich/khdi lugng viw).

4. Phuong phap theo diém 2, trong d6 budc xir ly nhiét trong budc a) duge thuc
hién bing c4ch 1am néng ba d4u nanh dén nhiét d6 70-130°C trong 10-30 phut.

5. Phuong phép theo diém 2, trong d6 ba dau nanh trong budc b) duoc 1am mét vé
30-50°C.

6. Phuong phap theo diém 2, trong d6 sé lwong ching Bacillus amyloliquefaciens
v6i s6 ding ky KCCM11471P ngay sau khi cdy truyén & bude b) 1a 1x105 - 1x10°
CFU/g.

7. Phuong phép theo diém 2, trong d6 nudi ciy rin trong bude c) duge thuc hién &

diéu kién 30-45°C trong 12-48 gio.

8. Phuong phép theo diém 2, con bao gdm thém budc siy kho va nghién ba dau

nanh da lén men thu dugc & budc c).

9. Ching Bacillus amyloliquefaciens vé6i sb ding ky KCCM11471P.
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Fig.1

S. typhymurium (ATCC14028 E. coli (KCCM11835
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Cai tao chiing
(UV 254 nm)

Mai truong sang loc so' cip
(TSA + 2% sita giy)
(vung sing, hoat tinh proteaza)

Chon lgc so cap ching da cai tao

Lén men rin sang loc thir cé"tp
(ham lwgng y-PGA)

A

Re N
Chon lgc cuoi cung

Fig.3
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