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Tom tat
Biﬁdobacterium 6 tac dung hé tro  tiéu héa dwoc sir dung réng rdi nhu thiee pham chire néing,
san pham sita va thuéc. Trong dé Bifidobacterium bifidum (B. bifidum) thuwong dwoc bé sung
vao nhiéu dang san pham khdc nhau. Tuy nhién doi véi san pham chiva nhiéu ching vi khudn c6 loi
thi viéc dinh lwong gap nhiéu khé khan. Hién nay Viét Nam chwa c6 phwong phép tiéu chudn dé
dinh lwong B. bifidum. Pé dép vmg cdc yéu cau cua thuc té va ky thudt trén, ching téi xdy dung
phwong phdp dinh lwong B. bifidum bang real-time PCR dwa trén trinh tw doan gen groEL. Gidi
han dinh lwong ciia phwong phap la 10°CFU/g/mL, phit hop cho danh gia chdt hrong cdc san pham
men vi sinh véi cong bé chdt lwong 16n hon 10°CFU/g/mL. P dic hiéu ciia phbmngphap la 100%
khi so sanh voi cac chung khong ddac hiéu va do lap lai Sp < 0,25 phit hop vdi yéu cau cua 1SO
16140: 2005 va AOAC: 2016 phu luc F doi véi tham dinh phwong phdp phan tich vi sinh.

Tir khoa: Bifidobacterium bifidum, real-time PCR, probiotics, men vi sinh
1. PAT VAN PE

Theo T6 chitc nong lwong thé gidi (FAO), probiotic 1a nhitng vi sinh vat khi vao co thé voi
ham lugng du s€ mang lai 1gi ich cho stic khde. Trong céac vi sinh vét loi khuan thi vi khuan Bifi-
dobacterium bifidum (B. bifidum) thuong duoc bd sung vao cac san pham khac nhau nhu men vi
sinh, thire phAm bd sung, cac san phadm 1én men tu nhién nhu sira chua va sira chua udng. B. bifidium
da duoc chirng minh 1am sang c6 kha ning tang cuong mién dich, ting cudng chirc ning tiéu hoa,
tang cudong hap thu cac vi chat dinh dudng [3].

Céc san pham chira B. bifidum rat da dang vé ching loai. Qué trinh tién hanh phan tich thuc
nghiém miu do khach hang giri dén va mau tir cac co quan quan 1y cho thay nhidu mau khong dam
bao sé lwong vi khuan nhu coéng bd. Sy khac biét nay c6 thé do su str dung cac cong nghé san xudt
hodc phdi tron khac nhau, qua trinh bao quan chung gidng va san pham, hodc c6 thé xuat phat tir
van dé gian 1an thuong mai ma cac san pham tao ra khong chtra du luong vi khuan c6 lgi nhu da
yéu cau.

Mic du trén thé gidi da c6 rat nhidu cong trinh nghién ctru dé dinh tinh va dinh luong B. bifidum
trong cac ché phém da thanh phﬁn, tuy nhién ¢ Viét Nam viéc kiém soat chat lugng cua cac ché
pham probiotic con dang bo ngod. Viét Nam chua ¢ phuong phap tiéu chudn dinh luong B. bifidum
trong mau v6i nén chira nhidu chiing vi khuan c6 1gi. Viée xay dung mot phuong phap c6 do chinh
Xac cao, thoi gian tién hanh ngén, c6 thé phan tich trén cac nén miu chtra nhiéu loai vi khuén ¢6 loi
khac nhau 1a rit can thiét.

Gen groEL quy dinh ciu triic ctia protein chong chiu sdc nhiét cho Bifidobacterium, chira mot
trinh ty duy nhat trong hé gen, d dugc cong bd trén ngan hang gen qudc té va mirc do da dang cho
phép chiing dic trung & cap do loai. Pay la nhiing yéu t6 dé trinh tu gen groEL phi hop cho phan
ung real-time dinh lugng [6].

Do d6 chung t6i d4 xay dung phuong phap dinh lwong nhanh B. bifidum trong men vi sinh bang
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k¥ thuat real-time PCR duya trén trinh tu doan gen groEL.

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

- Chung chuan: Bao gdm Lactobacillus acidophilus ATCC 4356, Streptococcus thermophilus
ATCC 8317, E.coli ATCC 25922, Bacillus cereus ATCC 10876, Bacillus subtilis ATCC 6633, Bifi-
dobacterium longum, Bifidobacterium bifidum ATCC 15700

- Mau: 07 miu men vi sinh.

2.2. Thiét bi va héa chat
2.2.1. Thiét bi

Céc thiét bi duge su dung bao gém céc thiét bj cho nudi cﬁy vi sinh va céc thiét bi dung trong
sinh hoc phan tir: Tt nudi cdy ki khi Bactron EZ300, may real-time PCR Biorad CFX C1000, may
dién di ADN, may do néng do ADN Nanodrop va cac thiét bi phu tr¢o khac.

2.2.2. Héa chat

Hoa chat dung cho real-time PCR dinh lugng: gPCR master mix cta hing Thermo Fisher Sci-
entific, code: K0991, cip mdi ciia gen groEL mdi xudi: 5’-CAAGGACGTGGAGACCAAG 3°, moi
nguoc: 5’-CTTGTTCAGGATGAGGGTCG-3’ [5]. Bo kit tach chiét ADN Gene JET genomic ADN
pufirication cua hang Thermo Fisher Scientific, code: K0722.

2.3. Phwong phap nghién ctru
2.3.1. Pong nhdt mau

Chung chuan nudi cdy va mau men vi sinh dugc xir Iy va pha lodng theo thap phan phuong
phap TCVN 6507: 2005 [2].

2.3.2. Tach chiét ADN

ADN duoc tach chiét theo kit Gene JET. Mdi 1 ml ciia cac nong d6 chiing chuan va mau men
vi sinh dugc ly giai béng lysozyme va protease, ADN tiép tuc duoc hép thu trén cdt tinh sach sau do
dugc hoa lai trong dém, ndng d6 ADN thu duoc ndm trong khoang 4 dén 16 ng/pl.

2.3.3. Real-time PCR

Trong nghién ctru nay chung t6i st dung cip moi dugc thiét ké trong bao céo ciia Jana Junick
va Michael Blaut [5], dung dé dinh luong B. bifidum. mdi xudi: 5>-CAAGGACGTGGAGACCAAG-
3’, mdi nguge: 5’-CTTGTTCAGGATGAGGGTCG-3’. Tién hanh thim dinh cip mdi nay trén nén
mau men vi sinh va chiing chuan [3],[4],[5],[6], [7].

Thanh phan mot phan Gng: real-time PCR 25 pl nhu sau: Master mix 2x: 12,5 ul; Mdi xudi: 1
ul; Mbi nguoc: 1 pl; Khuén ADN: 1 Hl; H>0:9,5 ul

Chu ky nhiét: 94°C, 3 Phut; 30 1an (94°C, 30 s; 65°C, 30 s; 72°C, 30 s); 72°C, 10 phut.

2.3.4. Nuéi cdy dé xac dinh nong do cho dwong chudn real-time PCR

Pé xac dinh s6 lwong vi khuan cho dudng chuan phan tmg real-time PCR, tién hanh song song
real-time PCR va nudi cdy theo TCVN 9635:2013 [1]. Méu thir duoc dong nhat trong dung dich
dém, pha lodng thap phan, dudng chuan real-time va nudi cay dugc tién hanh song song trén cling
1 day pha lodng do.

2.3.5. Tham dinh phwong phép

Thong s6 tham dinh bao gém: gidi han dinh lugng, d§ dac hi¢u va do lap lai theo ISO 16140
va AOAC 2016 phu luc F vé tham dinh phwong phap vi sinh va héa hoc.

Gi61 han dinh lugng: Gidi han dinh lugng ctia phuong phap duge xéac dinh dya trén lién hé gitra
gid tri Ct clia phan tng real-time PCR va néng d6 CFU/mL phuong phép nui cdy tinh trén cting diy
nong d pha loang. Tur d6 suy ra gidi han dinh lugng CFU/mL ctia phuwong phap real-time PCR.

Xac dinh do dac hiéu: Bo dac hiéu cua phuong phap dugc xac nhan trén Kkét qua phan tich
chung dich B. bifidium so véi két qua phéan tich mau co chira cac chung cung chi Bifidobacterium
nhu B. longum, va cac chung probiotic thudc chi khac nhu Lactobacillus acidophilus, Streptococcus
thermophilus, Bacillus subtilis va cac chung vi sinh vat khong mong mudn, ¢ thé gay hai cho sirc
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khoe nhu Escherichia coli va Bacillus cereus. Cach thic thiét 1ap dwoc thé hién trong bang 1.
Cong thue tinh d6 dac hi¢u:
Do dac hi¢u = so truong hop

Bdng 1. Thiét ldp thong 6 tinh d¢ ddc hiéu

A Aol K g A Phép thii Chiing thir nghié. )
am tinh that/(so trudng hop 4m tinh P e TR Téng
« IO . Duongtinh | Am tinh
that + so truong hgp duong tinh tome T s
gié) =d/ (d+b)* 100. Két qua real-time | Duong tinh a c atc
Trong do: PCR -
L7z N , .y Am tinh b d b+d
a: s0 ket qua duong tinh gia; .
LA LA s oA ; Tong athb ctd 6
b: s0 két qua am tinh gia;

c: s6 két qua dwong tinh gia, d: s két qua am tinh.
Xac dinh d6 1ap lai: D6 1ap lai xac dinh theo ISO 16140, lap lai 7 lan gia tri d6 1éch chuan Sy
yéu cau phai nho hon 0,25. D6 1éch chuin duoc tinh theo cong thirc: SR

> (xi 'x) Trong do:

n-1 x;: Két qua ciia méi lan lap lai

X . két qua trung binh ciia cac lan Idp lai; n: sé lan ldp lai (n= 7).

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

Chung chudn va mau vi sinh dugc tach chiét bang bo kit tach chiét ADN Gene JET, san pham
ADN dugc kiém tra néng do trén may Nanodrop, ham lugng tur 4 dén 16 ng/l, d¢ tinh sach nam
trong khoang 1,8 dén 2,1; ham luong va do tinh sach dam bao 1am khuén mau cta phan tng real-
time PCR.
3.1.2. Xay dung du"ong chuan va dinh luwong

Puong chuin dugc tién hanh trén cac mau thir dugc pha lodng thap phan tir nong d6 10* dén
10° CFU/mL két qua dugc thé hién trén hinh 1.
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Trong hinh la cac ndng d6 pha lodng kép c6 duong cong khuéch dai tuyén tinh voi nhau, trong
hinh 1¢ phén tich dinh nong chay cho thiy cac san pham déu nam trén 85°C chimg t6 tinh dic hiéu
cao ctia san pham khuéch dai, hinh 1b va ¢ dudng chuan c6 gia tri R = 9,95 phu hop dé tinh toan
két qua dinh lugng, mau thir ndm trong khoang nong do 10° - 108 CFU/ml.

3.1.3. Gioi han dinh lvong

Gi6i1 han dinh lugng ctia phuong phap dugc xac dinh dya trén sy lién hé tuyén tinh gitra néng

d6 ctia phuong phap nudi cay va gia tri Ct khi hai phuong phap tién hanh trén cing mot diy nong
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do6 pha loang (Hinh 2), gidi han dinh lugng 1a 10° CFU/mL.
Amplification Melt Peak
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3.1.4. B¢ dac hiéu ol B. cepeus : :
b0 dac hiéu xac dinh theo muc 2.3.5 tién 0 " gscm % 0

hanh phan ung real-time B. bifidum cung véi cac
chung khong ddc hi¢u trén hinh 3 1a phan Gng tién
hanh v6i E. coli, B. longum va B. cereus cho thay

Hinh 3: Kiém tra dé ddc hiéu cia
phan ting real-time

két qua duong tinh véi B. bifidum va 4m tinh v6i cac ching con lai.
Tién hanh véi tit ca cac chung con lai thu duoc két qua trong bang 2

Bdng 2. D¢ ddc hiéu cua phwong phap

Bdng 3. D¢ lap lai trén nén men vi sinh

ST Tonchi Nguén gdc, Két qua real-time
0 ¢ chung 5 b ohn x £ N Ham lugng RSD
ma s0 chiing i PCR STT miu Khoi lwgng cin (g) (CFUIg) S, %)
1 | Lactobacillus acidophilus MicroBiologics Am tinh
2 | Streptococcus thermophilus ATCC 8317 Am tinh 1 10,04 24x10°
3| E coli ATCC 25922 Amtinh 2 10,06 21x10°
\6
4 | Bucillus cereus ATCC 10876 Amtinh ’ 1007 210
N 4 10,02 2.4x10° 0,006 5,0
5| Bacillus subtilis ATCC 6633 Am tinh "
- 5 10,10 2.0x10
6 | Bifidobacterium longum Biolife Am tinh 6 1002 2.5x10°
7 | Bifidobacterium bifidum Biolife Duong tinh 7 10,01 2.2x10°

Ap dung cong thic xac dinh d¢ dac hi¢u trong muc 2.3.5 va sb lieu bang 2 ta co: d/(d+b)*100
=6/6 = 100%, d0 dac hiéu cta phuong phap 1a 100%.

3.1.5. D¢ lap lai

D6 lap lai cua phuwong phap dugc tién hanh lap lai 7 1an trén nén mau men vi sinh két qua trong

bang 3.

Ap dung cong thirc tinh d6 1ap lai trong muyc 2.3.5 va tiéu chuan ISO 16140 cho thiy trén nén
mau déu c6 d6 lap lai phu hop SR < 0,25, RSD = 5,0, dat y€u cau vé do lap lai.

3.2. Ban luan

Giéi han dinh lugng cua phuong phap 14 105 CFU/mL ddi véi cac san pham da luong bd sung
B. bifidum, yéu cau vé chat lugng thuong phai 1é6n hon 10° CFU/g/mL, do d6 phuong phap hoan toan
16 | Tap chi KIEM NGHIEM VA AN TOAN THUC PHAM (56 1-2018)



NGHIEN CUU KHOA HOC

phtt hop. Theo nghién ctru ciia S.R.Herbel va cong sy trén nén mau sita chua voi cac chung Lacto-
bacillus, giéi han dinh luong cta phuong phap real-time PCR dinh lugng tir 10° dén 106 CFU/mL.
Vé gia thanh phuong phép real-time PCR chi bang mot nira so v6i phuwong phap nudi cay ky
khi va thir nghiém héa sinh, hon nita v6i thoi gian phan tich chi tir 4 gio dén 6 gid so vai thoi gian
ctia phuong phap nudi cdy it nhat tir 3 dén 5 ngay, phuong phap c6 thé dép tmg nhu cau can phan
tich nhanh cta x4 hoi.
4. KET LUAN
Pi xdy dung dugc phuong phap real-time PCR dinh luong cho B. bifidum trong nén mau men
vi sinh. Véi d¢ dac hiéu 100%, do 1dp lai Sg < 0,25 va gidi han dinh luong ctia phuwong phap ¢ 10°
CFU/g/mL.
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Summary
DEVELOPMENT OF QUALITATIVE METHODS OF Bifidobacterium bifidum
IN PROBIOTIC WITH REAL-TIME PCR METHOD
Pham Nhu Trong, Le Thanh Long, Nguyen Thanh Trung, Ta Thi Yen, Pham Thi Loan,

Nguyen Thi Xuan Huong

National Institute for Food Control

Bifidobacterium strains with probiotic effects have been widely used in dairy products, food additives
and pharmaceuticals. Especially, Bifidobacterium bifidum (B. bifidum) is usually presented into food products
such as functional food. However, it is difficult to detect, and quantify B. bifidum in a sample with a combi-
nation of different probiotics. In Vietnam, there is no official standard method to identify and quantify

B. bifidum in the sample with the mix of probiotic species. To fulfil the requirements of a robust quality

management, we have developed a quantitative real-time PCR assay based on groEL gene for accurate iden-

tification and quantification of Bifidobacterium bifidum. The developed assay allows an unambiguous species-
specific detection. We built the real-time PCR method to detect and identify B. bifidum in functional and
supplemented food with specific up to 100% and reproducibility (SR<0.25) suitable with Annex F AOAC:

2016. This real-time PCR method is rapidly and effectively than conventional method. It takes only 24 hours

to detect and identify B. bifidum in compare with at least a period of 3-5 days for conventional methods. The

low quantitative limit is 10° CFU/g/mL, which is consistent with probiotic and powdered milk products with

a declared quality of more than 10° CFU/g/mL.

Keywords: Bifidobacterium bifidum, real-time PCR, probiotics
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