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Linh vue ky thuit dwge dé cap

Séng ché d& cap dén ching vi sinh vét Lactobacillus sp. moi va ché

pham thirc an chin nuoi chita ching ndy.
Tinh trang ky thuét ciia sing ché

Lactobacillus sp. 13 vi khuén axit lactic 1én men ddng thé hodc lén
men di thé c6 thé thuomg dugc tim théy trong dudng rudt cia dong vét, ké ca
ngudi, va trong qué trinh 1én men cua cdc san phim sita va rau cu.
Lactobacillus sp. duy tri 0 pH axit cua rudt @ \rc ché sy tang sinh coa vi
khuén c6 hai nhu E. coli va Clostridium sp. va dé cai thién bénh tiéu chay va
tho bon. Lactobacillus sp. dugc bibt dén 13 c6 vai trd trong qua trinh téng hop
vitamin, hoat tinh chéng ung thu, 1am gidm cholesterol trong huyét thanh, va

V.V..

Céc nghién ctru di dugc thuc hién trén probiotic dudi dang cac chét
phu gia thrc &n chdn nudi theo nhiing ddc tinh néu trén cua vi sinh vat
Lactobacillus sp. Bénh tiéu chay do vi khudn géy ra trong chin nudi s& lam
giam toc do ting trudng va ty 18 sdng. Do dé, d8 ting ning sudt chin nudi,
nhiéu khang sinh khac nhau di dugc bd sung vao ché db an cua dong vat &
lidu luong dwoc phdm. Tuy nhién, trong nhitng nim ghn day, vAn @ khéng
khang sinh va tac dung ddc hai cua chét khang sinh con lai trong séan phim
thit d3 dugc thdo ludn trén pham vi toan thé gi6i do viée stt dung qua muec.
Theo d6, cic chinh phu & nhiéu quéc gia d4 bét d4u han ché viéc sit dung
khéang sinh trong thitc &n chin nudi va nghi téi phuwong phap hitu co & nuodi
vat nudi (cong bd don patent Han qubc sb 10-1998-78358) (McEwen and
Fedorka-Cray, Antimicrobial use and resistance in animals, Clinical infectious
Diseases, tip 34, 6.2002, trang S93-5106).
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Vén dé k¥ thuat

Céc tac gia sang ché d3 phat hién ra rang nhiing t€ bao d3 bi giét chét
bing nhiét hodc di bi chét (sau day goi 1a bat hoat) ctia Lactobacillus
rhamnosus CILR1505 thudc giéng Lactobacillus ¢6 cac tac dung sau. Pau
tién, céc té bao bt hoat cta Lactobacillus rhamnosus CILR1505 c6 kha nang
trc ché sy bam dinh canh tranh cta céc vi khudn duong rudt cé hai vao céc té
bao biéu m6 ruét, gop phén tao nén su hinh thanh cua hé thuc vat vi khuan
dudng rudt. Céc té bao bt hoat cia Lactobacillus rhamnosus CILR1505 san
xuét ra axit lipoteichoic dé ngan ngira cac vi khudn dudng rudt c¢6 hai xam
nhap vio mang niém mac rudt. Axit lipoteichoic 1a thanh phan céu thanh nén
thanh t€ bao duoc loai bo khoi cac t& bao vi khuan bt hoat c6 thanh té bao bi
pha hily trong rudt non. Két qua 13, cac vi khuin dudng rudt c6 hai nhu E.
coli va Salmonella sp. khéng bi hap phu vao bé mit clia mang niém mac rudt
trong moi trudng rudt va bai tiét béi cac chat bai tiét & rudt va sy nhu dong
rudt. Ngoai ra, viée st dung céc té bao bat hoat ctia Lactobacillus rhamnosus
CJLR1505 trong thttc an chdn nuoi c6 tdc dung gia tang ty 1€ ting trong ctia
dong vat va din dén ting hiéu qua cta thic n chan nudi do ctia ching c6
kha nang phan huy céc triglyxerit. Hon nita, viéc hap thu thirc 3n chin nuéi
bao gdm cac t& bao bit hoat ctia Lactobacillus rhamnosus CILR1505 c6 tac

dung ting cudng mién dich ctia dong vat.
Ban chit ky thuit cia sang ché

Muc dich cua sang ché 1a d& xuat chung vi sinh vat Lactobacillus
rhamnosus CILR1505 13 Lactobacillus sp. m&i va ché phdm thic an chin
nudi chira té bao bét hoat ctia Lactobacillus sp. va nham muc dich cai thién ty
1¢ ting trong clia dong vAt va cai thién tinh mién dich ctia dong vat chéng lai
bénh tat khi dong vat tiéu hoa thtc dn chin nudi chira ché pham thtrc an chin

nudi.

Giai phap k¥ thuat
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Theo mdt phuong an, sang ché dé xuét ching vi sinh vat Lactobacillus
rhamnosus CJLR1505 (KCCM11721P).

Theo modt phuong 4n khéc, sang ché d& xuat ché pham thirc &n chan
nudi chtra Lactobacillus rhamnosus CILR1505 (KCCM11721P) hoic té bao

bat hoat ctia chiing nay.

Theo mot phuong 4n khac nita, sang ché dé xuit phuong phép san
xuét té bao bat hoat cta Lactobacillus rhamnosus CILR1505 (KCCM11721P),
bao gdm cac budc: nudi cdy Lactobacillus rhamnosus CILR1505
(KCCM11721P) d8 didu ché dung dich nudi cy, gia nhiét gian tiép dung dich
nudi cly & nhiét d6 nim trong khoang tir 70°C dén 160°C bang cach st dung
thiét bi trao ddi nhiét, 1am lanh nhanh dung dich nudi cdy da gia nhiét gian
tiép dén nhiét 46 nam trong khoang tir 10°C dén 60°C & tbc d6 nam trong
khoang tir 10 dén 1001/phut, va phan 1ap t& bao bét hoat cta Lactobacillus
rhamnosus CIJLR1505 (KCCM11721P) tir dung dich nudi cdy di lam lanh
nhanh.

Tac dung c6 loi

Té bao bét hoat ctia Lactobacillus rhamnosus CJLR1505 theo sang
ché c6 kha ning phéan huy triglyxerit, hp phu noi ddc t6, trc ché su phat trién
clia cac vi khudn gy bénh, va hoat hoéa cic enzym tiéu héa. Nho kha ning
ndy, thitc &n chan nuéi chira cac té bao bat hoat ctia Lactobacillus rhamnosus
CJLR1505 c6 thé cai thién ty 16 ting trong hing ngay ctia dong vat va tinh

mién dich cia dong vat chdng lai bénh tat.
MBS ta vén tit cac hinh vé

Fig. 1 thé hién hinh anh hién vi dién tir ciia Lactobacillus rhamnosus
CJLR1505.

Fig. 2 thé hién cdy phat sinh ching loai ctia Lactobacillus rhamnosus
CJLR1505.
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Fig. 3 thé hién 4nh hién vi dién tir cho biét s6 lugng t& bao vi khuan
bt hoat cua Lactobacillus rhamnosus CILR1505 va Lactobacillus rhamnosus
KCCM 32450 duéi dang chung tiéu chudn bam dinh vao té bao noi mo rudt
sau khi kha nang bam dinh cta céc ching nay vao té bao ndi mé rudt dugc
déanh gia.

MO ta chi tiét sang ché
M5 hinh t6t nhét

O day, sang ché s& duoc mod ta chi tiét hon. Viéc boc 16 khong dugce
thé hién & ddy s& d& dang nhan biét va danh gid cao boi ngudi ¢6 trinh do

trong linh vuc nay va do d6 viéc mo ta chung s€ dugc bo qua.

Theo mdt phuong 4n, sang ché d& cap dén Lactobacillus rhamnosus
CJLR1505 (KCCM11721P).

Céc tac gia sang ché di 1dy mAu dau xa ctia rudt non ctia lon con, rira
mAu bing nude cit v6 khudn va phit mAu di rira 1én moi trudng MRS d4 bd
sung 0,001% tim dé bromcresol (BCP: bromcresol purple). Sau khi nu6i chy
ky khi & nhiét d6 37°C, 47 chung tao ra axit lactic duogc sang loc. Céac chung
da sang loc duoc nudi cdy thir cip va 23 loai trong s6 ching duoc phan 1ap
1An tht hai bing phuong phép hinh thai. Hoat tinh chdng vi khuan va hoat
tinh enzym tiéu héa ctia 23 loai dugc so sanh. Trong s6 céc loai ndy, 11 loai
duogc phéan lap l4n thr ba. 11 chung tao ra axit lactic phan 1ap dugc dugce do
v& kha ning dung nap axit mat, kha nang dung nap axit, va kha nang hép phu
& té bao trén thanh ruét cta dong vat. Mot chung c6 cac dac tinh t8t nhat vé
lén men dudng, kha ning Gc ché sy phat trién clia cac vi khuan gy bénh,
hoat tinh enzym ti€u héa, va kha nang phan huy triglyxerit dugc phan lap

cudi cung.

Chung tao ra axit lactic duoc phan lap cudi cing dugc goi 1a
Lactobacillus rhamnosus CJLR1505 va dugc luu giit tai Trung tAm nudi ciy
vi sinh vat Han qudc (KCCM) vao ngay 8 thang 7, 2015 (s6 dang ky
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KCCM11721P).

Cac dic tinh hinh thai va sinh ly cla Lactobacillus rhamnosus

CJLR1505 duoc thé hién trong bang 1.

Bang 1

1. Bac tinh hinh thai (Hinh théi hoc khi phét trién trong mdi trudng
MRS rén)

- Hinh dang té bao Bacillus

- Su da hinh cua té bao -

- Tinh di dong -

- Su hinh thanh bao tir -

2. Béc tinh sinh ly

- Nhudém gram Gram duong

- Catalaza Am

- Oxidaza Am

- Nhiét d6 va thoi gian phat trién 37°C, 18-48 gio

- Nhu ciu oxy Ky khi khong bét budc

Nhu thé hién trén Fig. 1, Lactobacillus rhamnosus CJLR1505 1a dang
truc khuén va khong tao ra bao tir. Té bao sdng va té bao bét hoat clia ching
duoc phan biét v6i nhau boi hoat tinh cia glycoprotein trén bé mat thanh té

bao.

Lactobacillus rhamnosus CJLR1505 duoc phén tich bang cach sur
dung kit API ding cho thr nghiém sinh hoéa. Két qua 13, Lactobacillus
rhamnosus CJILR1505 dugc xac dinh 1a c6 kha nang huy ddng dudng tuong
tu nhu Lactobacillus rhamnosus, nhu duoc thé hién trén Bang 2. Trinh tu
rARN 16s cta Lactobacillus rhamnosus CILR1505 duogc yéu ciu dé giai
trinh tu (Macrogen). Két qua 13, cic dic tinh sinh hoc phan t cua
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Lactobacillus rhamnosus CILR1505 dugc phat hién 1a tuong tu (99%) voéi
cac dic tinh sinh hoc cta chung Lactobacillus rhamnosus, nhu thé hién trén

Fig. 2.

Bang 2: Phan tich kha nang huy dong duong cia Lactobacillus rhamnosus

CJLR1505

S thir tu Puong Lactobacillus rhamnosus CILR1505
0 Temoin -
1 Glyxerol -
2 Erythritol -
3 D-arabinoza +
4 L-arabinoza -
5 D-riboza +
6 D-xyloza -
7 L-xyloza -
8 D-adonitol -
9 Metyl-aD-xylopyranosit -
10 D-galactoza +
11 D-glucoza +
12 D-fructoza +
13 D-mannoza +
14 L-sorboza -
15 L-rhamnoza +
16 D-ulxitol -
17 Inositol +
18 D-manitol +
19 D-sorbitol +

20 Metyl-aD-mannopyranosit -
21 Metyl-aD-glucopyranosit -
22 N-axetylglucosamin +
23 Amygdalin +
24 Arbutin +
25 Aesculin +
26 Salixin +
27 D-xenlobioza +
28 D-maltoza -
29 D-lactoza +
30 D-melibioza -
31 D-sacaroza +
32 D-trehaloza +
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33 Inulin -
34 D-melezitoza +
35 D-raffinoza +
36 Amidon -
37 Glycogen -
38 Xylitol -
39 Gentiobioza

40 D-turanoza -
41 D-lyxoza -
42 D-tagatoza +
43 D-fucoza -
44 L-fucoza +
45 D-arabitol -
46 L-arabitol -
47 Gluconat +
48 2-ketogluconat -
49 5-ketogluconat -

Lactobacillus rhamnosus CILR1505 (KCCM11721P) cé kha nang
dung nap axit, kha nang dung nap axit mat, hoat tinh chéng vi khuan, hoat
tinh enzym tiéu hoa, va kha nang phan hay triglyxerit rat t6t. Nho céc ich loi
nay, thic &n chin nudi chta Lactobacillus rhamnosus CILR1505
(KCCM11721P) ¢6 hi¢u qua cao va cé tac dung cai thién ty 1€ tdng trong cla

dong vét.

Té bao bat hoat cta Lactobacillus rhamnosus CILR1505
(KCCM11721P) ¢6 kha ning trc ché sy bam dinh canh tranh ctia cac vi khuan
dudng rudt cb hai vao té bao ndi mé rudt, gép phan hinh thanh khu hé vi
khudn duong rudt. Té bao bat hoat ctia Lactobacillus rhamnosus CILR1505
(KCCM11721P) sinh ra axit lipoteichoic ngin ngira céc vi khuan dudng rudt
¢6 hai dinh vi trén niém mac rudt. Axit lipoteichoic 14 yéu t6 céu thanh cta
mang t& bao tach ra khoi té bao vi khudn bt hoat c6 thanh t& bao bi phéa hay
trong rudt non. Ngoai ra, té bao bat hoat cua Lactobacillus rhamnosus
CJLR1505 (KCCM11721P) c6 thé bam dinh vao céc vi sinh vat gdy bénh va

ndi doc t§ dé tang cudng tinh mién dich cua dong vét chéng lai bénh tat nho
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tinh ki nudc cao hon va xu hudng két tdp manh hon cta ching so voi cac té

bao song cua chiing.

Theo mot phuong an khéc nita, sang ché d& xudt ché phdm thic &n
chan nuéi chita Lactobacillus rhamnosus CILR1505 (KCCM11721P) hodc t€

bao bét hoat ctia chiing.

Ché phim thirc dn chin nudi c6 thé chta thém chit mang. Chat mang
nay khong bi giéi han cu thé va c6 thé 1a chit mang bat ky trong s6 céc chét

mang d3 biét trong linh vuc nay.

Vi du vé& cac chit mang thich hgp bao gbm sacarit (vi dy, lactoza, D-
manitol, D-sorbitol va sucroza), tinh bot (vi du, tinh bot ngd va tinh bot khoai
tay), va mudi vo co (vi du, canxi phosphat, canxi sulfat, va canxi cacbonat két
tia). Ché phdm thirc an chdn nudi co thé chua Lactobacillus rhamnosus
CILR1505 (KCCM11721P) hoic té bao bét hoat clia ching véi lugng nam
trong khoang tur 1,0x10® cfu dén 1,0x10" cfu mdi gram. Cu thé 13, ché pham
thac an chin nudi c6 thé chita Lactobacillus rhamnosus CJLR1505
(KCCM11721P) hodc t& bao bét hoat ctia chung véi lugng nam trong khoang
tir 1,0x108 cfu dén 3,0x10° cfu mdi gram. Vi du, ché phém thirc an chan nuoi
c6 thé chira Lactobacillus rhamnosus CILR1505 (KCCM11721P) hodc t& bao

bt hoat ctia ching v6i lugng 5x 10® cfu mdi gram.

Khi ham lwong cta té bao vi khudn bit hoat ndm trong khoéng xac
dinh néu trén, kha nang phan hiy triglyxerit, hép phu noi doc t6, tic ché su
phat trién cua céc vi khudn giy bénh, va hoat hda enzym tiéu héa cla ché

phim thirc &n chin nudi c6 thé dugc ting tbi da.

Theo phuong an khéc, sang ché d& xuét thirc an chin nudi duge san
xuAt béng céach st dung ché pham thirc &n chin nudi. Thirc &n chan nuoi theo
sang ché co thé dugc san xut bing cach tron ché pham thirc dn chan nudi voi
thitc an chin nudi chung. Thic &n chan nudi chung co thé chtra cac thanh

phan théng thuong, vi du, ngd, déu nanh, dau d4u nanh, va axit amin. Theo
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phuong 4n khac, thirc &n chan nudi c¢6 thé duge san xuat bang cach tron ché

pham thtc &n chin nuéi voi ché pham thic &n chdn nudi khac.

Thitc dn chin nudi khong bi gii han cu thé mién 1a n6 cung cép cho
vét nudi nhu bod, lon, va ngua. Vi dy, thic an chin nudi c6 the la thirc &n danh

cho lon.

Theo mot phuong an khac, sang ché @& xuit phuong phap san xuét té
bao bét hoat ctia Lactobacillus rhamnosus CJLR1505 (KCCM11721P), bao
gbm budc nudi cly Lactobacillus rhamnosus CILR1505 (KCCM11721P) dé
didu ché dung dich nuéi cdy, gia nhiét gian tiép dung dich nudi cly & nhiét do
nam trong khoang tir 70°C dén 160°C bing cach sir dung thiét bi trao d6i
nhiét, lam lanh nhanh dung dich nuéi cdy da gia nhiét gidn tiép dén nhiét do
nam trong khoang tir 10°C dén 60°C & tc dd nim trong khoang tir 101/phut
dén 1001/phit, va phan lap té bao bat hoat ctia Lactobacillus rhamnosus
CJLR1505 (KCCM11721P) tr dung dich nudi cAy d4 1am lanh nhanh.

Cu thé 13, té bao bat hoat cta Lactobacillus rhamnosus CJLR1505
(KCCM11721P) c6 thé duoc san xuét bang phuong phép sau. Dau tién,
Lactobacillus rhamnosus CILR1505 (KCCM11721P) dugc nudi cdy trong
mdi trudng thach MRS dé diéu ché dung dich nuoi cdy. Theo mdt phuong an,
Lactobacillus rhamnosus CILR1505 (KCCM11721P) ¢6 thé dugc phu 1én
mbi trudng thach MRS bang cach st dung mot cai vong va nudi cay & nhiét

d6 37°C trong 24 gid dé diéu ché dung dich nuéi céy.

Sau d6, dung dich nubi cdy dugc gia nhiét gian tiép & nhiét d6 nam
trong khoang tir 70°C dén 160°C bing cach st dung thiét bi trao d6i nhiét. Cu
thé 13, dung dich nu6i cdy c6 thé dugc gia nhiét gian tiép & nhiét d6 nam
trong khoang tur 80°C dén 150°C, cu thé hon 12 & nhiét d6 nam trong khoang
tir 90°C dén 120°C.

Dung dich nuéi cdy d gia nhiét gién tiép dugc lam lanh nhanh dén
nhiét do nam trong khoang tir 10°C dén 60°C, cu thé 13 nhiét do nim trong

-10-
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khoang tir 20°C dén 50°C, vi du, 4°C, & tbc d6 nam trong khoang tir 101/phut
dén 100l/phat. Sau d6, t& bao bat hoat cua Lactobacillus rhamnosus
CJLR1505 (KCCM11721P) dugc phan ldp tir dung dich nudi cdy di 1am lanh
nhanh.

Phuong phép nay con c6 thé bao gdm budc tron chat bao vé véi t bao

bAt hoat da phan 14p, tiép theo 1a budc siy phun.

Chét bao vé khong bi giéi han cu thé va, vi dy, c6 thé dugc chon tir
nhém bao gdm dich chiét ndm men, dextroza, duong thd, va hdn hop cla
ching. Bude trén v6i chit bao vé va bude sdy phun tiép theo ngan nglra té
bio bat hoat bi nhi®fm ban béi cac yéu t6 moi trudng bén ngoai va tao diéu

kién thuén loi cho viéc phéan bd cac té bao bat hoat.

Sy phun 13 quy trinh trong d6 chét 1éng duge phun ciing mét luc dudi
ludng khong khi néng d8 thu dugc san phdm 1éng khé. Vi du vé quy trinh sdy
phun thich hop bao gdm, nhung khéng chi giéi han &, phun ly tAm bang cach

str dung mot dia quay va an phun &p luc béng cach st dung dau phun gia p.

Cu thé hon, céac té bao bat hoat dugc tron véi dich chiét nAm men,
dextroza, va dudng tho, va hon hop tao ra duge sdy phun dé thu duoc bot. Vi
du, cac té bao bét hoat c¢6 thé duoc tron véi dudng (vi du, duong thd) va/hodce
tinh bot (vi du, dextroza), tao huyén phu trong nuée (vi du, nuéce cét), va sdy
phun @ thu dugc bot. Trong qua trinh sdy phun, khong khi néng di vao qua
dAu vao & nhiét d6 nim trong khoang tr 120°C dén 200°C, t6t hon 13 nam
trong khoang tir 130°C dén 170°C, va thoat ra qua dau ra & nhiét d6 nam
trong khoang tir 30°C dén 150°C, t6t hon 14 ndm trong khoang tir 50°C dén
100°C. Tuy nhién, budc say phun khong bi giéi han boi cac diéu kién nay.

Dich chiét ndm men duoc thém vao véi lugng nam trong khoang tir
0,04 dén 50 phan trong lwong, tot hon nita 13 ndm trong khoang tir 0,1 dén 10
phin trong lugng, dua trén 100 phan trong lugng ctia hon hop. Dextroza duge

thém vao v6i luong ndm trong khoang tir 1 dén 100 phén trong luong, cu thé

-11-
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hon 13, ndm trong khoang tir 10 dén 50 phan trong lugng, dua trén 100 phan
trong lwong ctia hdn hop. Pudng thd duge thém vao véi lugng nim trong
khoang tur 0,2 dén 50 phén trong luong, cu thé hon 13, ndm trong khoang tir
0,4 dn 10 phﬁn trong lugng, dua trén 100 phén trong luong ctia hon hop.

Sau khi say phun, bt cuia t€ bao vi khuan da chét c6 thé dugce tron véi
mubi v6 co (vi du, canxi phosphat, canxi sulfat hodc canxi cacbonat). Muoi
vd co (vi du, canxi cacbonat) c6 1¢i trong viéc kieém soat ham lugng &m cuta

bot té bao bit hoat do tinh hut 4m ctia né.

Cu thé hon 13, bdt clia cic té bao bat hoat c6 thé dugc st dung véi
luong ndm trong khoang tr 0,05 dén 50% (trong luong), cu thé hon 1a nim
trong khoang tir 0,5 dén 30% (trong lugng), cu thé hon 13 ndm trong khoang
tr 0,5 dén 5% (trong lugng), va mudi v6 co (vi du, canxi cacbonat) c6 thé
duoc str dung v6i luong nam trong khoang tir 1 dén 80% (trong luong), cu thé
1a ndm trong khoang tir 5 dén 50% (trong lugng), cu th& hon 13 nim trong
khoang tu 5 dén 20% (trong luong), dua trén tong trong lugng cta thic &n

chan nuoi.

Ché pham thirc dn chin nudi chia té bao bét hoat v6i luong it nhat 10°
cfu, t6t hon 1a ndm trong khoang tir 10° d&én 10'° cfu, t6t hon nita 12 ndm trong
khoang tir 10° dén 10" cfu mdi gram. Ché phédm nay tiy ¥ chtra thém chét vo
co v6i lugng nim trong khoang tir 5 dén 99% (trong luong), tét hon 1 nam
trong khoang tir 50 d&én 90% (trong lugng), t6t hon nita 13 ndm trong khoang
tir 1 dén 10% (trong luong).

Phuong thirc thuc hién sang ché

Sang ché s& dugc md ta chi tiét hon bang céc vi du sau day. Tuy nhién,
can hiéu rang nhitng vi du nay chi dugc cung cap dé minh hoa va khong dugc
hiéu duéi bat ky hinh thirc nao 1 gigi han pham vi cta sang che.

Viéc mo ta chi tiet hién nhién doi véi ngudi co trinh d6 trong linh vuc

nay s€ dugc bo qua.
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Vi du thye hién sing ché
Vi du thuc nghiém tir 1 dén 6

Lactobacillus rhamnosus CJLR1505 (KCCM11721P) dugc danh gia
vé do an toan, kha ning dung nap axit, kha ning dung nap axit mat, hoat tinh
chéng vi khuén, hoat tinh enzym tiéu héa, va kha ning phan huy triglyxerit.
Lactobacillus rhamnosus KCCM 32450 d4 biét dugc st dung 1am ching canh
tranh.

Vi du thuc nghiém 1
Dénh gid d6 an toan cia Lactobacillus rhamnosus CJLR1505 (KCCM11721P)

D0 an toan cua Lactobacillus rhamnosus CJILR1505 (KCCM11721P)
duoc danh gid boi su tan huyét, héa long gelatin, va thir nghiém phenylalanin
deaminaza theo phuong phép thir nghiém chudn d6i véi d6 an toan dwoc dé
xuét boi Hiép hdi du én sinh hoc Han quéc (Korea Bioventure Association).
Thir nghiém duoc thuc hién dé nghién ctru xem li€u cac chét chuyén hoa co

hai (vi dy, amoniac) c6 dugc tao ra hay khong. Két qua duge thé hién trong

Bang 3.
Bang 3
Chung Thtr nghiém
Héa long | Phenylalanin | Tan huyét |Tao amoniac
gelatin deaminaza
Lactobacillus Am tinh Amtinh | Tanhuyéta,| Am tinh
rhamnosus An toan
CJLR1505

Nhu c6 thé duoc thiy tir két qua trong bang 3, Lactobacillus
rhamnosus CJLR1505 (KCCM11721P) 4m tinh trong tit ca céc thir nghiém,
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bao gdm thir nghiém héa 16ng gelatin va thir nghiém phenylalanin deaminaza.
Lactobacillus rhamnosus CILR1505 (KCCM11721P) khong tao ra amoniac.
Lactobacillus rhamnosus CJLR1505 (KCCM11721P) 1a an toan trong thur

nghiém tan huyét.
Vi du thuc nghi€ém 2

Péanh gid kha ning dung nap axit ctia Lactobacillus rhamnosus CJLRI1 505
(KCCM11721P)

Chung Lactobacillus rhamnosus CILR1505 va chung canh tranh
Lactobacillus rhamnosus KCCM 32450 dugc nudi cdy so by trong moi
truong MRS. Hai ching nay dugc pha lodng 10" 14n bang canh thang MRS
c6 d6 pH dugce didu chinh dén cac gia tri 2, 3, va 7. Dung dich vi khuan d3
pha long dugc nudi céy & nhiét @6 37°C, phu 1én dia thach MRS 6 thoi diém
da xac dinh trudce, va nudi ciy ky khi trong 48 gi¢. Sau khi nudi cdy, s6 luong
khuén lac dugc dém. Két qua cta tha nghiém dung nap axit dugc thé hién

trong bang 4.

Bang 4

Chuing Canh thang MRS (pH=7) | Canh thang MRS (pH=2) | Canh thang MRS (pH=3)

S6 luong té bao sbng S6 lugng té bao sdng Sé luong té bao sdng

(CFU/ml) (CFU/ml) (CFU/ml)

0 gio 1gid | 3gid | Ogio | 1gio | 3gio | 0giv | 1gio | 3 gio

Lactobacillus | 5,8x10° | 6,0x10%| 6,2x10% | 5,8x10%(2,3x10°|2,0x10° 5,8x10%(3,5%x10%|2,0x10°
rhamnosus

CJLR1505

Lactobacillus | 6,4x10° | 6,8x10% | 8,6x10%|6,4x10%|2,0x107|2,0x10? 6,4x10%[1,0x10%|5,0x10°
rhamnosus

KCCM 32450
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Nhu ¢6 thé duoc nhan thiy tir két qua trong bang 4, sb lugng té bao
sdng ctia Lactobacillus rhamnosus CILR1505 duoc gidm it hon so véi sO
luong t& bao séng clia ching canh tranh Lactobacillus rhamnosus KCCM
32450, cho thdy muc dung nap axit tdt hon cta Lactobacillus rhamnosus
CJLR1505.

Vi du thuc nghiém 3

Panh gid khd ning dung nap axit mat cua Lactobacillus rhamnosus
CJLR1505 (KCCM11721P)

Chung Lactobacillus rhamnosus CJLR1505 va ching canh tranh
Lactobacillus rhamnosus KCCM 32450 duoc nudi cdy so bd trong méi
truong MRS. Hai chiing nuoi cay duge diéu chinh dén d6 pH=4. Dung dich
axit mat (Oxgall) dugc thém vao céc gidng nudi cdy sao cho ndng d bang
0%, 0,3%, va 1%. Hon hop nay dugc pha lodng 10 14an bang canh thang
MRS. Dung dich lodng chua vi khuén dugc nudi cdy ¢ nhiét d6 37°C, dugc
phu 1én méi truong thach MRS & céc thoi diém da dinh trudc, va nudi cdy ky
khi trong 48 gio. Sau khi nudi cdy, sb luong khuén lac dugc dém. Két qua

dugc tong hop trong bang 5.

Bang 5
Ching Canh thang MRS Canh thang MRS Canh thang MRS
(pH=4) (pH=4 va Oxgall 0,3%) (pH=4 va Oxgall 1%)
S lugng té bao sbng S6 lwong té bao séng S6 luong té bao séng
(CFU/ml) (CFU/ml) (CFU/ml)

0 gio 1gid | 3gid | O0giov | 1gio | 3gio | Ogio | 1gio | 3 gio

Lactobacillus | 1,8x107 | 4,2x107 | 1,9x10% | 1,8x107 [1,0x107|6,8x10°| 1,8x107|7,2x10°|2,9% 10"
rhamnosus

CJLR1505

Lactobacillus | 1,6x107 | 4,6x107 | 6,8x107 | 1,6x107 [6,0x10°|4,2x10*| 1,6x107 | 4,6x10"(2,0x10°
rhamnosus

KCCM 32450
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Nhu ¢6 thé dugc quan sat thdy tir két qua trong bang 5, nhan thiy ring
s& luong té bao c¢6 thé sdng duoc ctia Lactobacillus rhamnosus CILR1505
khong giam dang ké trong ca dung dich Oxgall 0,3% va dung dich Oxgall 1%
& d6 pH=4. Ngoai ra, s6 luong té bao séng cua Lactobacillus rhamnosus
CJLR1505 bi giam it hon so v&i s6 luong té bao séng cua chung tidu chuén,
diéu nay cho thay rang Lactobacillus rhamnosus CILR1505 ¢6 thé phat trién

ngay ca khi c6 mit cua axit mat trong dong vét.
Vi du thuc nghiém 4

Danh gi4 hoat tinh chéng vi khuan ctia Lactobacillus rhamnosus CILR1505
(KCCM11721P)

Bén loai vi khuén gdy bénh (E. coli K88, E. coli ATCC 25922,
Salmonella typhimurium KCCM 25922, va Salmonella cholerasuis KCCM
10709) dwoc nudi cdy & dang 1ong trong 24 gidy. Cac gidng nudi ciy (ndng do
mdi gibng 14 10°° cfu) duge phu bing tdm bong v6 khuan 1én moi trudng
canh thang d4u nanh chia tryptic (TSB: tryptic soy broth) (BD, USA).

Sau khi phu, Lactobacillus rhamnosus CILR1505 va Lactobacillus
rhamnosus KCCM 32450 duge pha lodng dén ndng d6 10° ctu/ml bang dung
dich dém PBS. Céc dung dich vi khuan logng (mdi dung dich 50pl) dugc phu
1én dia gidy (dudong kinh 4mm) va dé yén & nhiét do trong phong cho dén khi
chiing thdm du vao dia gidy, tiép theo nuéi ciy hdo khi & nhiét d6 37°C trong
18 gi®. Dung dich nudi cay dugc ly tim & tbc d6 3000 xg trong 10 phut. Dich
néi 1én trén duoc rira 3 14n biang dung dich dém PBS dé phan 1ap chi c4c té
bao vi khudn. Kich thudc cua ving Gc ché duoc xac dinh dudi dang do khac
biét gitta duong kinh cia viung hoan toan trong sudt va duong kinh cua 16

thach. Két qua dugc thé hién trong Bang 6.

Bang 6
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Chiing E. coli E. coli Salmonella Salmonella
K88 ATCC typhimurium | cholerasuis
25922 KCCM 25922 | KCCM 10709
Lactobacillus ++ +++ +++ ++
rhamnosus
CJLR1505
Lactobacillus ++ ++ ++ ++
rhamnosus KCCM
32450

10-15 m: +, 15-20 mm: ++, 21-25 mm: +++

Nhu c6 thé dugc nhan thiy tir két qua trong bang 6, ca chung
Lactobacillus rhamnosus CILR1505 va chung tiéu chuan Lactobacillus
rhamnosus KCCM 32450 déu thé hién tac dung trc ché 1én sy tang sinh cia
cac vi sinh vat gdy bénh nhung chung Lactobacillus rhamnosus CILR1505
duoc phat hién 1a c6 hoat tinh chéng vi khuan t6t hon so véi ching tiéu chuin
Lactobacillus rhamnosus KCCM 324501.

Cac két qua niy c6 lién quan dén cac tac dung cb hiru ctia ching
Lactobacillus rhamnosus CILR1505 chtr khong phai 1a tdc dung cua cac chat
chuyén héa dugc tao ra tir chiing, diéu nay chimg minh rang ching nay c6 thé

trc ché sy ting sinh cta cac vi khuan gay bénh khi cung cAp cho dong vit.
Vi du thuc nghi€ém 5

Panh gi4 hoat tinh enzym tiéu hoa cua Lactobacillus rhamnosus CJILR1505
(KCCM11721P)

Thit nghiém ndy duoc thuc hién dé x4c dinh xem liéu chung
Lactobacillus rhamnosus CILR1505 (KCCM11721P) c6 enzym c6 kha nang
phan huy carbohydrat, protein, va phospho hay khong.

-17-



40676

Stta gdy 0,5% duoc thém vao mdi trudng thach MRS dé nghién ctu
xem liéu chung nay c6 hoat tinh proteaza hay khong. 0,2% metyl xenluloza
duoc thém vao moi trudng thach MRS d nghién ctru xem liéu chung nay c6
hoat tinh xenluloza hay khong. 0,2% (trong lwong/thé tich) tinh bot ngd duge
thém vao moi trudng thach MRS dé nghién ciru xem liéu chiing ndy ¢6 hoat
tinh o-amylaza hay khong, va moéi truong dugc bd sung 0,5% Ca-phytat duoc
diéu ché dé nghién ctru xem liéu chiing ndy c6 hoat tinh phytaza hay khong.
Céc chung d3 phan 1ap dugc tao vach cly 1én moi truong di diéu ché, nuoi

cdy trong 24 gid, va quan sat.

Mbi truong nudi cdy dugc xir Iy bang chat phan tng dé Congo 2%
(Sigma, USA) va rira bang dung dich natri clorua (NaCl) 1M. Hoat tinh o-
amylaza va xenluloza duoc x4c dinh bang cach quan sat sy thay d6i mau sic.
Hoat tinh proteaza va phytaza dugc xac dinh phu thudc vao viéc liéu ving

trong sudt ¢6 duge tao thanh hay khong. Két qua dugc thé hién trong bang 7.

Bang 7
Ching Hoat tinh | Hoat tinh | Hoat tinh | Hoat tinh | Hoat tinh
proteaza | phytaza lipaza | xenluloza | amylaza
Lactobacillus rhamnosus| +++ + - ++H 4+
CJLR1505
Lactobacillus rhamnosus| — ++ ++ +++ +++ +++
KCCM 32450

1-10 m:+, 11-20 mm: ++, 21-30 mm: +++, 31-35 mm: ++++

Nhu c6 thé duge nhan thiy tir két qua trong bang 7, ching Lactobacillus
rhamnosus CJLR1505 ¢6 hoat tinh enzym tiéu héa cao hon chung tiéu chuan
Lactobacillus rhamnosus KCCM 32450.

Céc két qua nay ching minh rang Lactobacillus rhamnosus CILR1505 ¢6

thé cai thién hiéu qua cta thirc n chin nudi khi cung cap cho dong vat nudi.
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Vi du thuc nghiém 6

Panh gid kha ning hoat héa sy phan huy triglyxerit cua Lactobacillus
rhamnosus CJLR1505 (KCCM11721P)

Hoat tinh hydroxylaza mudi mat (BSH: bile salt hydrolase) cua
Lactobacillus rhamnosus CILR1505 duoc nghién ctu. Két qua 13, chat két
tia mau tring duoc tao thanh trong méi trudng MRS ran di bd sung
taurodeoxycholat hydrat 2mM (TDCA, Sigma, USA), ching minh hoat tinh
enzym cla chiing ndy. Lactobacillus rhamnosus CJLR1505 thé hién profil két
tia tuong tu v6i ching tiéu chuan Lactobacillus rhamnosus KCCM 32450
dusi dang déi chimg duong TDCA. Tuy nhién, khéng quan sét thdy sy két tia
trong moi trudng dd bd sung natri glycodeoxycholat 2mM (GDCA, Sigma,

USA) va su phat trién cua vi khudn bi han ché. Két qua duge thé hién trong

bang 8.
Bang 8
Tén axit mat/ching lién hgp Lactobacillus Lactobacillus rhamnosus
rhamnosus CJLR1505 KCCM 32450
TDCA + +
GDCA + -

+: phat trién, -: khong phat trién

Nhu ¢6 thé quan sat dugc tir két qua trong bang 8, Lactobacillus
rhamnosus CJLR1505 ¢6 kha ning dung nap axit mat cao va tao ra BSH ¢o
kh& ndng phan huy triglyxerit. Cac két qua nay cho biét rang Lactobacillus
rhamnosus CJLR1505 13 chung chitc ning ma c6 thé tic dong dén sy ting

trong ctia dong vat khi cung cap cho dong vat.
Vi du thue nghiém tir 7 dén 9

Mbi  Lactobacillus  rhamnosus CJLR1505 (KCCM11721P) va
Lactobacillus rhamnosus KCCM 32450 duéi dang ching tiéu chuan dugc
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phu 1én trong mdi truong thach MRS béng cach st dung vong va nudi cay &
nhiét d6 37°C trong 48 gio.

Sau d6, dung dich nuéi cdy duoc gia nhiét gidn tiép & nhiét d6 100°C
bang cach st dung thiét bi trao d6i nhiét va 1am lanh nhanh dén 10°C & tbc dd
nam trong khoang tir 301/phut dén 1001/phut. Té bao bat hoat clia chiung dugc
phan 14p tir dung dich nu6i chy d4 1am lanh nhanh.

Kha nang cua céc té bao bit hoat bam dinh vao té bao ndi moé rudt
duoc kiém tra. Tinh ky nuée ciia té bao bét hoat ctia Lactobacillus rhamnosus
CJLR1505 va xu huéng két tu cua té bao bt hoat ciia chiing dugc so sanh véi
t& bao séng cua ching nay. Mic téng trong hing ngdy va ty 1é chuyén hoa
thitc an chin nudi cua thic dn chin nudi thong thuong chira té bao bét hoat
cta Lactobacillus rhamnosus CIJLR1505 duoc so sanh thitc an chan nuoi

thong thuong khong chira té bao bét hoat ctia ching.
Vi du thuc nghiém 7

Danh gia kha ning cua Lactobacillus rhamnosus CJLR1505 (KCCM11721P)

bam dinh vao té bao ndi mo rudt

Té& bao HT-29 1a té bao dong vat dugc mua tir Ngan hang dong té bao
Han quéc (KCLB: Korea Cell Line Bank) va kha nang cta Lactobacillus
rhamnosus CJLR1505 (KCCM11721P) bam dinh vao té bao ndi mo rudt
duoc thir nghiém theo phuong phap cua Kim va cac dong tac gia (Kim et. al.,
Probiotic properties of Lactobacillus and Bifidobacterium strains isolated
from porcine gastrointestinal tract, Applied Microbiology and Biotechnology,
tap 74, 42007, trang 1103-1111) va Hirano va cac d6ng tac gia (Hirano et. al.,
The effect of Lactobacillus rhamnosus on enterohemorrhagic Escherichia coli
infection of human intestinal cells in vitro, Microbiology and Immunology,
tap 47, 2003, trang 405-109). Té bao HT-29 tao don 16n dugc rira 3 1an bang
dung dich dém PBS va 0,5ml moéi truong RPMI1640 khong chira khang sinh

duoc thém vao do.
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Té bao bat hoat cta Lactobacillus rhamnosus CJLR1505 va té bao bt
hoat cta Lactobacillus rhamnosus KCCM 32450 & ndng d6 khoang 10° &
bao/ml duge tao huyén phii trong méi trudng RPMI, cdy nhiém vao cic dia
¢6 15, va nudi cdy o nhiét d6 37°C trong 2 gid. Sau khi nudi cy xong, mdi
gibng nudi cay dugc rira 3 14n bang dung dich dém PBS dé loai bd t& bao bat
hoat khong bam dinh chung va xac nhan kha nang bam dinh vao té bao ndi
mo rudt sau khi rira cua ching nay. Sau khi nhué¢m gram, s6 luong té bao bt
hoat duoc dém duéi kinh hién vi dé danh gi4 kha ning bdm dinh vao t€ bao

ndi mo rudt. Két qua thuc nghiém dugc thé hién trén Fig. 3.

Két qua thuc nghiém cho thay rang s6 lwong té bao vi khuan bat hoat
cua Lactobacillus rhamnosus CJLR1505 sau 2 gi¢ dugc xéac nhén la 5,4x10%
t& bao/ml, 14 16n hon s& luong (3,2 x10° t& bao/ml) ciia té bao bat hoat clia
chiing tiéu chuin Lactobacillus rhamnosus KCCM 32450, x4c nhén kha néng
bam dinh vao t& bao ndi mo rudt cua Lactobacillus rhamnosus CILR1505 1a

t6t hon.
Vi du thuc nghiém 8

Danh gi4 tinh ky nudc cta té bao séng va té bao bét hoat cta Lactobacillus
rhamnosus CJILR1505 va xu huéng két tu cua té bao séng va té bao bat hoat

cta chiing

Su tu két tu va két tu ddng thoi dugc danh gid dé xac nhéan céc khac
biét vé tinh ky nuéc va xu hudng két tu giita té bao séng va té bao bat hoat

cua Lactobacillus rhamnosus CJILR1505.

Su tu két tu duoc dénh gid bing phuong phap sau. Pau tién, t& bao
sbng hoic té bao bat hoat ctia Lactobacillus rhamnosus CJILR1505 duge pha
loding dén ODgyy bang 0,5. Iml toluen dugc thém vao 3ml chung loang, tiép
theo khudy manh trong 90 gidy. Sau d6, hén hop nay duge dé yén trong chau

nude & 37°C trong 1 gid. Sau khi loai bo toluen, ODgg ctia 16p nude dugce do.

Su két tu ddng thoi duge danh gia bang phuong phép sau. Pau tién, té
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bao séng hozc té bao bat hoat cua Lactobacillus rhamnosus CILR1505 dugc
tron véi luong tuong tu cua E. coli K88, Salmonella typhimurium KCCM
25922 hoidc Salmonella cholerasuis KCCM 10709 lam vi sinh vat gdy bénh
(nghia la vi sinh vét gy bénh:té bao séng hodc t& bao bét hoat = 1:1 (mdi loai
1,5ml). Iml toluen dugc thém vao 3ml hén hop, tiép theo khudy manh trong
90 gidy. Sau d6, hdn hop tao ra dugc dé yén trong chau nuéc & 37°C trong 1

gid. Sau khi loai toluen, ODgg ctia 16p nude duge do.

Tinh ky nuéc duoc tinh bing 100 x (ODgg ban dau — ODggo sau 1
gi&)/initial ODggo ban dau.

Két qua cla su tu két tu va su két tu ddng thoi duge thé hién trong

bang 9.
Bang 9
Chung gay bénh Lactobacillus rhamnosus
CJLR1505
Té bao sbng | Té bao bét hoat

Tukéttu 11% 35%

Két tu dong E. coli K88 45% 87%

thoi Salmonella typhimurium KCCM 25922 30% 65%

Salmonella cholerasuis KCCM 10709 15% 45%

Nhu ¢6 thé quan sat duge tir két qua trong bang 9, su tu két tu va su
két tu ddng thoi cua té bao bét hoat ctia Lactobacillus rhamnosus CILR1505
cao hon tir 2-3 14n so vé6i té bao séng ctia chiing ndy. Tinh ky nude ngoai té
bao ctia loai vi sinh vét va xu hudng két tu cia cac loai vi sinh vat bi anh
hudng boi cac dic tinh va cau triic bé mit ctia protein bé mit té bao. Tinh ky
nude cua té bao bat hoat cua Lactobacillus rhamnosus CILR1505 va xu

huéng két tu ctia té bao bat hoat ctia Lactobacillus rhamnosus CJLR1505 gia
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tang do céu tric protein bé mit cua té bao bat hoat ctia chiing 12 khéac biét véi
t¢ bao séng cua ching, nhu thé hién trén Fig. 1. Do d6, Lactobacillus
rhamnosus CJLR1505 dugc hy vong 1a c¢6 kha nang lam ching chic ndng

bam dinh vao ndi doc td, anh hudng t6i su khang bénh.
Vi du thuc nghiém 9

So sanh thitc #in chin nudi chira té bao bat hoat ctia Lactobacillus rhamnosus

CJLR1505 v6i thic an chan nu6i thong thuong

Hdn hop cudi cing chira t& bao bat hoat ctia Lactobacillus rhamnosus
CJLR1505 duge thém vao thirc an chin nudi thong thudng véi lidu lugng 0,2%
(trong luong) dé tao ra thiic dn chin nudi thuc nghiém trong ché do an cua
lon con di cai stta. Thirc dn chan nu6i thdng thudong cho lon con da cai sita
dugc st dung lam thitc @n chan nuoi d6i chtng. Thire #n chan nudi duoc cung
cép cho lon con di cai sita trong 28 ngay. Trong lugng co thé ban dau (kg),
trong luong co thé cudi cing (kg), mic ting trong hang ngdy (g), luong thitc
4n tiéu thu hing ngay (g), va ty 1& chuyén hoa thirc 4n ctia dong vat duge do.

Két qua duoc thé hién trong Bang 10.

Béang 10
Nhom dugce st dung té bao bat hoat ciia | Nhém dbi
Lactobacillus rhamnosus CJLR1505 ching
Sé lugng dau ddng vat dugc 24 24
thtr nghiém
Trong luong ban dau 6,98 7,00
(kg)
Trong luong cudi ciing 18,86 17,76
(kg)
Miic ting trong hang ngay 425" 383
(2)
Lwong thirc #n tiéuthy hing 528 526
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ngay (g)
Ty 18 chuyén héa thirc an 125" 1,38

" Swkhac biét dang ké (théng ké) so v6i nhém ddi chimg.

Nhu ¢6 thé quan st duoc tir két qua trong bang 10, nhém dugc st
dung té bao bat hoat ctia Lactobacillus rhamnosus CJLR1505 thé hién két qua
t6t hon déng ké ca vé& muc ting trong hing ngay va ty 18 chuyén héa thic n

so v&i nhém doi chung.
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YEU CAU BAO HO
1. Ching vi sinh vét Lactobacillus rhamnosus CILR1505 (KCCM11721P).

2. Ché phdm thirc &n chin nudi chira chung vi sinh vét Lactobacillus
rhamnosus CTJLR1505 (KCCM11721P) hoic té bio bat hoat cua ching nay.

3. Ché phdm thirc 4n chin nudi theo diém 2, trong d6 ché phdm nay con chira

chat mang.

4. Ché pham thirc &n chin nudi theo diém 2 hodc 3, trong d6 ché pham thirc
an chan nubi nay chtra t& bao bat hoat ctia ching vi sinh vat Lactobacillus
rhamnosus CJLR1505 (KCCM11721P) véi luong nam trong khoang tur
1,O><108 cfu dén 1,0><1010 cfu moi gram.

5. Thirc an chin nuéi chira ché phdm theo diém bat ky trong sb céc diém tir 2
dén 4.

6. Phuong phép san xuat t& bao bat hoat cia ching vi sinh vat Lactobacillus
rhamnosus CJLR1505 (KCCM11721P), bao gdm budc nudi cdy ching vi
sinh vat Lactobacillus rhamnosus CILR1505 (KCCM11721P) nay dé diéu
ché dung dich nuoéi ciy, gia nhiét gian tiép dung dich nuéi cdy & nhiét do nim
trong khoang tir 70°C dén 160°C bang cach st dung thiét bi trao ddi nhiét,
lam lanh nhanh dung dich nudi ciy di gia nhiét gian tiép dén nhiét 46 nam
trong khoang tr 10°C dén 60°C & téc dd ndm trong khoang tir 101/phit dén
1001/phat, va phan 1ap té bao bat hoat cua ching vi sinh vt Lactobacillus
rhamnosus CJLR1505 (KCCM11721P) tir dung dich nudi ciy da lam lanh
nhanh.

7. Phuong phap theo diém 6, trong d6 phuong phép nay con bao gbém bude
tron chét bao vé véi té bao bit hoat di duoc phan 1ap cia ching vi sinh vt
Lactobacillus rhamnosus CJILR1505 (KCCM11721P), tiép theo 13 budc sdy
phun hdn hop thu duge.
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8. Phuong phap theo diém 7, trong d6 chét bao vé dugc chon tir nhém bao

gom dich chiét nam men, dextroza, dudng tho, va hdn hop cia ching.
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Fig. 1

TF BAO SONG.
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Fig. 2
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Fig. 3
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