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Tom tat
Lactobacillus c6 tac dung sinh hoc, hd tro tiéu hoa duoc st dung rong rai trong cac san phém stra
nhu sita chua, phu gia thuc pham, dwgc pham. Trong &6, Lactobacillus acidophilus
(L. acidophilus) thudng dugc ding trong cac san pham sita 1én men nhu yogurt va thuc pham chirc
ning. Tuy nhién, & Viét Nam hién nay chua co6 phuong phap tiéu chuin dé dinh luong
L. acidophilus. Dé dap mg yéu cau thuc té, ching toi xdy dung phuong phip dinh lugng
L. acidophilus bang real-time PCR dua trén trinh tu doan gen Hsp. Gi6i han dinh lugng ctia phuong
phéap 1a 10° CFU/g/mL, pht hop cho danh gia chat luong san phdm men vi sinh véi cong bd chat
luong 16n hon 10° CFU/g/mL. B¢ dic hi¢u cua phuong phap la 100% khi so sanh vdi cac chung
khong ddc hi¢u va do 1ap lai S, < 0,125, phu hgp v6i yéu cau cua ISO 16140:2005 va AOAC:2016
phu luc F dbi voi tham dinh phuorng phap vi sinh.
Tir khoa: Lactobacillus acidophilus, real-time PCR, men vi sinh.
1. PAT VAN PE

Theo t chirc y té thé gidi WHO: "Probiotics 1a cac vi sinh vat séng khi dugc dua mot luong can
thiét vao co thé s& dem lai hiéu qua co 101 cho co thé". Probiotic duoc tim thay trong thuc pham va
ca cac chit bd sung gdm sira chua, do uong tur stra chua, stra 1én men va chua Ién men, dau tuong
1én men va mot s6 nudc hoa qua, dd uéng dau nanh.

L. acidophilus 1a mot loai Probiotics pho bién sinh séng trong h¢ ti€u hoa, h¢ bai tiét va bo phan
sinh duc ctia ngudi nhung khong gy ra bénh. L. acidophilus thuong dugc ding trong cac san pham
sita 1én men nhu yogurt va cac thuc pham chtic nang. L. acidophilus dugc st dung dé chira tri va
phong chdng cac bénh tiéu chay, ciing nhu cic bénh nhidm trang va bénh ngoai da. Mic du duoc st
dung nhu 1 phuong tién sinh hoc, nhung qua trinh phén tich nhitng san pham c6 chira L. acidophilus
lai cho thay sy khong dam bao s6 lwong vi khudn nhu cong bé.

Tuy trén thé gi6i dd c6 rat nhiéu cong trinh nghién ctru dé dinh tinh va dinh luong
L. acidophilus trong cac ché pham da thanh phan, Viét Nam lai chua c6 phuong phép tiéu chuan
dinh lwong L. acidophilus trong mau v&i nén chira nhiéu chung vi khuan c6 loi. Viéc xdy dyng mot
phuong phap c6 do chinh xac cao, thoi glan tlen hanh ngdn, c6 thé phan tich trén cic nén maiu chta
nhiéu loai vi khuan c6 loi khac nhau 1a rat can thiét.
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Gen Hsp quy dinh ciu tric cia protein chéng chiu sdc nhiét cho L. acidophilus, chita mét trinh
tu duy nhat trong hé gen, da dugc cong bd trén ngan hang gen qudc té va mirc d6 da dang cho phép
chung dic trung & cip do loai. Day 1a nhimng yéu té dé trinh ty gen Hsp phii hop cho phan tng real-
time dinh luong.

Do do, ching t61 da xay dung phuong phap dinh luvgng nhanh L. acidophilus trong men vi sinh
bang ky thuat real-time PCR duya trén trinh tu doan gen Hsp.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

- Chung chuédn: Bao gém Lactobacillus acidophilus ATCC 4356, Streptococcus thermophilus
ATCC 8317, E.coli ATCC 25922, Bacillus cereus ATCC 10876, Bacillus subtilis ATCC 6633,
Lactobacillus rhamnosus ATCC 7469, Bifidobacterium bifidum ATCC 15700.

- Mau: 07 mAu men vi sinh.

2.2. Thiét bi va héa chit
2.2.1. Thiét bi

T nudi cay ki khi Bactron EZ300, may real-time PCR Quant Studio 6 Flex, may dién di ADN,
may do ndng 46 ADN Nanodrop va céc thiét bi phu trg khéc.
2.2.2. Héa chat

Hoba chat ding cho real-time PCR dinh luong: Power UpTM SYGRTM Green Master Mix
Thermo Fisher Scientific, cap moi cia gen Hsp moi xudi: 5’-CTTTGACTCAGGCAATTGCTCGT-
GAAGGTATG-3’, mdi nguoc: 5’-CAACTTCTTTAGATGCTGAAGAAACAGCAGCTACG-3’ [4].
B9 kit tach chiét ADN Gene JET genomic ADN pufirication Thermo Fisher Scientific, code: K0722.
2.3. Phu’O’ng phap nghlen ctru
2.3.1. Pong nhdt mau

Chung chudn nudi cdy va mau men vi sinh dugc xir 1y va pha loang theo thap phan (TCVN
6507:2005 [2]).

2.3.2. Tach chiét ADN

ADN duoc tach chiét theo kit Gene JET theo hudng dan nha san xuat. Mdi 1ml ctia cac nong do
chung chuan va miu men vi sinh duoc ly giai bang lysozyme va proteinase K, ADN tiép tuc duoc
hép thu trén ¢t tinh sach sau d6 dugc hoa lai trong dém EB, néng dd ADN thu duoc nam trong
khoang 4 dén 16 ng/pl.

2.3.3. Real-time PCR

Trong nghién ciru ndy, chung t6i str dung cap mdi duoc thiét ké trong bao cao ciia S.R. Herbel
[4] dé dinh luong L. acidophilus. Moi xudi: 5’-CTTTGACTCAGGCAATTGCTCGTGAAG-
GTATG-3’, mdi nguoc: 5’-CAACTTCTTTAGATGCTGAAGAAACAGCAGCTACG-3’[4]. Tién
hanh tham dinh cap mdi nay trén nén mau men vi sinh va chung chuan [3],[4],[5].

Thanh phan mot phan tng: real-time PCR 25ul nhu sau: Master mix 2x: 12,5ul; Mdi xudi: 1ul;
Moi ngurge: 1ul; Khuon ADN: 1ul; Hy0:9 ,Sul.

Chu ky nhiét: 94°C, 3 Phut; 30 1an (94°C, 30s; 64°C, 30s; 72°C, 30s); 72°C, 10 phut.

2.3.4. Nuéi cdy dé xdc dinh nong dg cho dwong chudn real-time PCR

Dé xac dinh s6 lwong vi khudn cho dudng chuan phan tng real-time PCR, tién hanh song song
real-time PCR va nudi cdy theo TCVN 7849 : 2008 [1]. Mau thir dugc dong nhat trong dung dich
dém, pha lodng thap phan, dudng chuan real-time va nudi cay dugc tién hanh song song trén clng
1 day pha loang do.

2.3.5. Tham dinh phwong phép

Thong s6 tham dinh bao g@)m: gidi han dinh luong, 6 dac hiéu va d6 lap lai theo ISO 16140 va
AOAC 2016 phu luc F vé thim dinh phuong phép vi sinh va héa hoc.

Gi6i1 han dinh luwong: Gidi han dinh Iugng ctiia phuong phap dugc xac dinh dua trén lién h¢ gitra
gia tri Ct cua phan ung real-time PCR va nong d6 CFU/mL phuong phap nudi cdy tinh trén ctng
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day ndng do pha lodng. Tir d6 suy ra giéi han dinh lugng CFU/mL cta phuong phap real-time PCR.
Xac dinh d6 dac hi¢u: Bg dac hiéu cua phuong phap dugc xac nhan trén két qua phan tich chung
dich L. acidophilus so v6i két qua phan tich mau c6 chira cac chung cing chi Lactobacillus nhu
Lactobacillus rhamnosus, va cac chung probiotic thudc chi khac nhu Bifidobacterium bifidum,
Streptococcus thermophilus, Bacillus subtilis va cic chung vi sinh vt khong mong mudn, c6 thé gay hai
cho strc khoe nhu Escherichia coli va Bacillus cereus. Cach thire thiét 1ap duoc thé hién trong Bang 1.

Bing 1. Thiét ldp théng sé tinh do ddc hiéu

Phép thi Chuing thir nghiém 3
= Tong
Duwong tinh Am tinh
Két qua real-time | Dwong tinh a c atc
PCR -
Am tinh b d b+d
Téng atb ct+d 6

Cong thue tinh do dac hi¢u:

Do dic hiéu: = s6 trudng hop am tinh that/(s6 trudng hop 4m tinh that + s truong hop duong
tinh gid) = d/(d+b)*100.

Trong d6: a: s6 két qua dwong tinh gid; b: s6 két qud am tinh gia, c: s6 két qua dwong tinh , d:
6 két qua am tinh.

Xac dinh d6 1ap lai: Do lap lai xac dinh theo ISO 16140, 1ap lai 7 lan gia tri do 1éch chuén Sr
yéu cu phai nho hon 0,125. B§ 1€ch chuan duoc tinh theo cong thire: S,

S = Z(xi ';)2

n-1

Trong do:  x;: Két qua ciia méi lan ldp lai,
X két qua trung binh ciia cdc lan Idp lai; n: s6 lan Idp lai (n=7)

3. KET QUA VA BAN LUAN
3.1. Két qua
3.1.1. Tach chiét ADN

Chung chuan va mau vi sinh dugc tach chiét bang bo kit tach chiét ADN Gene JET, san phim
ADN dugc kiém tra néng do trén may Nanodrop, ham lugng tur 4 dén 16ng/ul, d6 tinh sach nam
trong khoang 1,8 dén 2,1ng/pl, ham luong va do tinh sach dam bao 1am khuén mau cia phan tng
real-time PCR.

3.1.2. Xdy dwng dwong chudn va dinh lwong

Pudng chuan dugc tién hanh trén cic mau thir duoc pha loang thap phan tir nong do 10* dén 10°
CFU/mL két qua dugc thé hién trén hinh 1.

Trong hinh la cic nong do pha loang kép co duong cong khuech dai tuyén tinh v6i nhau, trong
hinh I¢ phan tich dinh nong chay cho thiy cac san pham déu nam trén 81°C chung to tinh dic hiéu
cao ctia san pham khuéch dai, hinh 1b va 1¢ duong chuin co gia tri r=9,95 phu hop dé tinh két qua
dinh lwong, mau thir nam trong khoang ndng do 10° - 108 CFU/ml.

3.1.3. Gioi han dinh lvong
Gidi han dinh lugng cua phuong phap duoc xac dinh dua trén sy lién hé tuyén tinh giira ndng
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Hinh 1. Keét qua dinh lvong L. acidophilus trong mau men vi sinh.
(a) Buong cong khuéch dai cua chuan, (b) Puwong cong khuéch dai chuan va mau,
(c) Phan tich do dac hiéu cua san pham khuéch dai bang dinh nong chay,
(d) Phuong trinh dwong chuan.
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Hinh 2b. Phan tich dinh néng chay ciua san pham khuéch dai

d6 ctia phuong phap nudi cdy va gia tri Ct khi hai phuong phap tién hanh trén cing mot diy nong
d6 pha loang (Hinh 2), gi¢i han dinh lugng la 10° CFU/mL.

Theo hinh 2a ¢ nong d¢ 1,0x10° CFU/mL 1a gi6i han dinh lugng ciia phuong phép. Dé khang
dinh lai, tién hanh phan tich gia tri dinh nong chay cua san phadm khuéch dai, trén hinh 2b cho thiy
ndng do tir 1,0 x 105 dén 1,0 x 10° gia tri dinh ndng chay ¢ 1a 81°C, con & ndong d6 1,0 x 10* va
1,0 x 10° dinh néng chay dudi 61°C, day 1a san pham khuéch dai khong dic hiéu.

3.1.4. Bo dac hiéu

D6 dic hiéu xéac dinh theo muc 2.3.5 tién hanh phan ung real-time L. acidophilus cung vdi cac
chung khong dic hiéu trén hinh 3 1a phan Gng tién hanh véi Lactobacillus rhamnosus cho thay két
qua duong tinh véi L. acidophilus va am tinh v6i Lactobacillus rhamnosus.
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Hinh 3. Kiém tra dé dic hiéu cia phan ung real-time
Tién hanh véi tat ca cac chung con lai thu duoc két qua trong Bang 2.
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Bdng 2. D¢ dac hiéu cua phwong phap

STT Tén chiing Ngu(:‘)n gbc, Két qua real-time
ma so chiing PCR

1 Lactobacillus rhamnosus ATCC 7469 Am tinh

2 Streptococcus thermophilus ATCC 8317 Am tinh

3 E.coli ATCC 25922 Am tinh

4 Bacillus cereus ATCC 10876 Am tinh

5 Bacillus subtilis ATCC 6633 Am tinh

6 Bifidobacterium bifidum ATCC 15700 Am tinh

7 Lactobacillus acidophilus ATCC 4356 Duong tinh

Ap dung cong thic xac dinh do dac hiéu trong muc 2.3.5 va s6 liéu bang 2 ta co:
d/(d+b)*100 = 6/6=100%, do dac hi¢u cua phuong phap la 100%.
3.1.5. D¢ lap lai

D6 lap lai cia phuong phép dugc tién hanh 13p lai 7 lan trén nén mau men vi sinh. Két qua duogc thé
hién trong Bang 3.

Ap dung cong thirc tinh d6 13p lai trong muc 2.3.5 va tiéu chuan ISO 16140 cho thiy trén nén
mau déu c6 do 1ap lai phtt hop S, < 0,125, RSD = 5,0, dat yéu cau vé do lap lai.

Bdng 3. B¢ lap lqi trén nén men vi sinh

STT miu Khoi lwong cin (g) H;lénFll]lt“/Zg S, I;:;f
1 10,04 2,4x10°
2 10,06 2,1x10°
3 10,07 2,7x10°
4 10,02 2,4x10° | 0,006 5,0
5 10,10 2,0x10°
6 10,02 2,5x10°
10,01 2,2x10°

3.1.6. Ban ludan

Gidi han dinh lugng ciia phuong phap 1a 10° CFU/mL dbi véi cac san pham da lugng bo sung
L. acidophilus, yéu cau vé chat lugng thuong phai 16n hon 10° CFU/g/mL, d¢ dac hiéu 1a 100 %,
tiéu chuan ISO 16140 cho thay trén nén mau déu c6 do 13p lai phu hop S, < 0,125, RSD= 5,0, dat
yéu cau vé d¢ lap lai. Do d6 phuong phap hoan toan phu hop. Theo nghién ctru ciia S.R.Herbel va
cong su [4] trén nén mau men vi sinh véi cac ching Lactobacillus, gidi han dinh luong ciia phuong
phap real-time PCR dinh lugng tir 10° dén 10°¢ CFU/mL.

Vé gia thanh phuong phap real-time PCR chi bang mét nira so v6i phuong phap nudi ciy ky khi
va thir nghi€ém hoa sinh, hon nira v6i thoi gian phan tich chi tir 4 gio dén 6 gid so voi thoi gian cua
phuong phép nudi cay it nhat tir 3 dén 5 ngay, phuong phéap c6 thé dap trng nhu cau can phan tich
nhanh cuta xa hoi.

4. KET LUAN
Di xay dung duoc phuong phép real-time PCR dinh lwong cho L. acidophilus trong nén mau
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men vi sinh. V61 d6 dac hi€u 100%, do 1ap lai S, < 0,125 va gisi han dinh luong cua phuong phap
¢ 10° CFU/g/mL.
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Summary
QUICK LACTOBACILLUS ACIDOPHILUS QUANTIFICATION
IN PROBIOTICS USING REAL-TIME PCR

Pham Thi Le Quyen, Pham Nhu Trong, Nguyen Thuy Linh, Nguyen Thanh Trung
National Institute for Food Control

Lactobacillus has a biological effect to supports digestion system. Therefore, it is widely used
in dairy products such as yoghurt, food additives and pharmaceuticals. Lactobacillus acidophilus
(L. acidophilus) is often used in fermented dairy products such as yoghurt and functional products.
However, in Vietnam, there is currently no standard method for quantifying L. acidophilus. In this
study, a quantitative method of L. acidophilus using real-time PCR based on a specific
fragment of Hsp gene was developed. The limit of quantification of the method is 10° CFU/g/mL
that is suitable for quality assessment of probiotic products with greater quality claims than
10° CFU/g/mL. The specificity of the method is of 100% when compared with nonspecific strains
and repeatability is of S. < 0.125 in accordance with the requirements of ISO 16140: 2005 and
AOAC: 2016 annex F for method evaluation microbiology.

Keywords: Lactobacillus acidophilus, Real-time PCR, probiotics.
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