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SUMMARY

EVALUATE THE LIVING AND DEATH RATES OF PROBIOTIC IN YOGURT
PRODUCTS BY UTILIZING FLOW CYTOMETRY TECHNIQUE

The goal of this paper was developing a new method to determine the amount of beneficial probiotic
microorganisms living in products instead of the traditional plate counting method. This method was
applied to assess live/dead baclight bacterial viability and counting kit, in combination with flow
cytometry method (FCM) for zoning, distinguish living probiotics bacteria, dead bacteria and
determining total number of bacteria in yogurt products in a short time. The results of the study showed
that the rate of living bacteria was from 98.2% to 99.9% when staining with SYTO9 and the rate of
dead bacteria was from 85.7% to 99.6% when staining with P1 in some samples.

Keywords: flow cytometry, probiotic bacteria.

1. PAT VAN PE

Trong vai thap ky qua, cac san pham c6 chta
probiotics da duoc phét trién va ua chuong &
cac nudc chau Au. Probiotics duge dinh nghia
1a “vi sinh vat séng, khi dugc sir dung Vi
lugng thich hop s& mang lai lgi ich sic khoe
cho nguoi st dung” duoc chip nhan bai t6
chirc Lwong thuc va Nong nghiép cua té chuc
Lién hop qudc/To chic Y té thé gidi va Higp
hoi Khoa hoc Qudc té vé probiotics va
prebiotics [2,5]. Ca hai lodi Lactobacillus
bulgaricus va Streptococcus thermophilus
(LAB) déu lén men yém khi axit lactic trong
sira dé tao thanh sita chua. Nhiéu nghién cau
cho thdy tac dung diéu tri c6 loi cua vi khuin
(LAB) trong sita chua d6i véi stic khoe duong
rugt [6]. LAB c6 thé bao vé chong lai nhiém
tring duong ruot va tc ché cac chat gay ung
thu vé mat héa hoc, gay ra khbi u trong duong
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tiéu hoa. Loi ich cua viéc sur dung sira chua ddi
V6i chirc nang tiéu hoa théng qua hé vi khuan
duong rudt, qué trinh van chuyén duong ruot
va ting cudng phan tng mién dich duong tiéu
hoa. Mot s6 bénh vé duong tiéu hoa nhu khong
dung nap lactose, tiéu chay, ung thu rugt, bénh
viém ruét va nhidm vi khuan khac da duoc uc
ché thong qua viéc tiéu thu nhiéu sita chua nhu
mot san pham thuc pham [6]. S6 lugng va kha
nang con sdng cua probiotics dugc coi la mot
khia canh quan trong ddi voi chirc ning cua
ché pham sinh hoc [4], do d6 cac nha san xuét
probiotics can cac cong cu phan tich chinh xac
dé xac dinh sb luong vi sinh vat probiotics con
tdn tai trong thoi gian téi thiéu [1]. Theo truyén
thong, dém dia 1a phuong phap dé xac dinh
dugc kha ning sdng nhung c6 nhuoc diém thoi
gian nudi cay twong di dai [7]. Phuong phap
dém dia bi han ché 1a khong dinh lugng chinh



xac duoc cac vi khuan khi ching bi két ty, wc
ché bai céc té bao lan can va thanh phan cua
mdi truong ting trudng dugce st dung. Do do,
ngay cang c6 nhiéu quan tdim dén viéc phét
trién cac phuong phap nhanh chong dé xéac
dinh kha ning song cua té bao. Cic phuong
phdp phan tir dé xac dinh va dinh luogng vi
khuin probiotic di dugc phat trién rong réi
trong nhitng nim gan day. Trong d6, phan ting
chudi polymerase thoi gian thuc dinh luong
(real-time PCR) ciling nhu k¥ thuat huynh
quang c6 tiém nang thay thé phuong phap dinh
lwong thong thudng déi véi vi khuan probiotic
[3]. Tuy nhién, hién tai van con mot s6 han
ché. PCR thoi gian thyc khéng cho phép phan
biét gitra DNA phat sinh tir té bao chét hay té
bao séng; do do6, DNA tir cac té bao chét s&
dong gop vao két qua. Nguoc lai, cac ki thuat
huynh quang nhu két hop huynh quang tai chd,
két hop véi phuong phap do té bao dong chay
(FCM) bang cach st dung bo dung cu kha
ning séng cua vi khuin thwong mai, cho phép
dém riéng biét t& bao séng va chét, nhung
khong cho phép dinh lwgng loai hoac chung cu
thé trong cac ché pham hdn hop.

Tiéu chi quan trong nhat dé phan biét giira cac
té bao bi hu hong c6 thé song dugc va khong
thé phuc hdi 1a tinh toan ven cia mang. Té bao
séng c6 mang nguyén ven c6 thé loai trir thuéc
nhudm lién két DNA d& dang xam nhap vao té
bao chét hoic té bao bi ton thuong mang.
Nguyén tic nay ngay cang duoc &p dung nhiéu
hon trong FCM. Vi cac vét nhuom huynh
quang, phuong phap tiép can kép bao gom
nhudm cac té bao nguyén ven véi mot vét, sau
d6 nhuém lai cac t& bao bi tén thuong mang
hoic tit ca cc té bao cd vét khac thuong dugc
sir dung [3]. Trong nghién ctu nay sir dung bo
kit “Live/dead baclight bacterial viability and
counting kit” ¢6 chira SYTO9 va propidium
iodide (PI) két hop véi FCM dé phan biét duoc
té bao song va chét. SYTO9 nhuém mau xanh
luc phat huynh quang tat ca cac té bao, trong
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khi P1 chi xdm nhap vao cac té bao c6 mang té
bao bi tén thwong, nhuém chung thanh mau do.
2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Pbi twong nghién cieu

Céc san pham sita chua dang long (sira chua
udng men sbng Probi (Vinamilk), sira udng Ién
men Yakult (Nhat Ban), sita chua udng men
sébng Nuti (NutiFood)..., dang dic (sira chua
an probi c6 duong (Vinamilk), c6 bd sung vi
khuan.

2.2. Hoa chét, thiét bi

Hoéa chat chinh bao gom: Attune focusing
fluid (Thermo), Attune wash solution
(Thermo), Attune debubble solution (Thermo),
Attune shutdown solution (Thermo), Attune
Performance Tracking Beads (Thermo),
Live/dead baclight bacterial viability and
counting kit (Thermo), Proteinase K (Thermo).
Ching chuin: Lactobacillus acidophillus
ATCC 4356, Lactobacillus casei 393,
Bifidobacterium bifidum ATCC 15700, L.
thermophillus ATCC 8317, L. rhamnosus
ATCC 7469

Thiét bi bao gém: Thiét bi Attune NXT
Acoustic Focusing Cytometer (Thermo), may
vortex IKA (Puc), may li tdm lanh Mikro 200
(Hettich), block nhiét (Labnet), Ta ATSH safe
FAST Elite 215D (ltaly) va cac phu trg khac.
2.3. Phuong phap nghién ciu

2.3.1. Chudn bi mdu cho phan tich dong chay
té bao:

Chuan bi mau bao gom cac éng nhu sau: mau
khong nhuom SYTO9 va Pl (propidium
iodide) dwoc s dung nhu mot kiém soat nén
[7], mau nhuém SYTO9 va PI, mau nhuom
SYTO9 hoic nhuom PI.

- B6i vai nén mau 1a sira chua dang long: mau
duge ddng nhat, hit 1 mL mau va 9 mL nudc
mudi 0,85%, sau do pha loing miu trong nudc
mudi 0,85% khoang nong dé vi khuan 10°, 10%.
- Pbi v6i nén miu 1a sira chua dang dac: mau
dugc ddng nhat, can 10 g mau va b sung 90 g



nude pepton, sau d6 tiép tuc pha lodng mau
trong nuwéc mudi 0,85% khoang nong do vi
khuan 10°, 10%.

Céc budc xir ly mau tiép theo hinh 1 nhu sau:

‘ Pha lodag 105,10* ‘
¥

‘ Li tag, 8000 rpm/ 5 mia ‘

v
‘ 1 ml dung dich NaC10.85%
‘ Li tigg 8000 rpm/ 5 min }4__ Liplai2 lin

1 m! dung digh NaC10,83%
+ 2,5l Proteasea K

J-"‘—'—-—-—— T 37°C, 30
Li tag, 8000 rpm/ 5 min
Nhudm (€ bae vi khuin

Hinh 1. So' do quy trinh xa Iy mau

2.3.2. Nhugm té bao vi khudn — phwong phdp
nhugm huynh quang:

Thuéc nhugm huynh quang SYTO9 va
propidium iodide (PI) cua Live/dead baclight
bacterial viability and counting kit (Thermo)
dugc chuan bi theo md ta cua nha san xuat [7].
B san pham nay st dung hdn hop cua hai axit
nucleic 1am chi thi - SYTO9 (thuéc nhuom
huynh quang xanh) va propidium iodide
(huynh quang d6). Su két hop cua thudc nhuon
huynh quang SYTO9 va PI c6 thé xac dinh kha
ning séng cua vi khuan dua trén tinh toan ven
cia mang. SYTO9 la chat nhugn mau axit
nucleic huynh quang mau xanh thim qua té
bao. Pl 1a chat xen k& DNA huynh quang mau
d6 khong tham té bao, thuong duoc sir dung dé
nhudm cac vi khuan khong thé song dugc vi Pl
chi xam nhap vao vi khuan néu mang ching bi
t6n thuong. Do do, vi khuin c¢6 mang té bao
nguyén ven phat huynh quang mau xanh la
cay, trong khi vi khuan véi mang té bao bj tén
thuong thuong phat huynh quang mau do. Loai
té bao phat huynh quang d6 - mau dic trung
boi vi khuan chét. Ca SYTO 9 va propidium
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iodide déu dugc kich thich hiéu qua bai quang
phd 488 nm.

Mau dugc chuin bi theo muc 2.3.1 va thuc
hién nhuém té bao theo quy trinh sau:

Quy trinh nhuom:

- B6 sung 1 mL dung dich NaCl 0,85% vao cac
bng mau.

- Tron déu cac 6ng mau bang cach vortex nhe
nhang. Hat 0,5 mL mai 4ng chia thanh 2 éng
riéng biét.

-Bb sung 1,5 uL SYTO9 va 1,5 L PI, vortex
nhe nhang, dem 1 t6i 37°C, 15 phit.

2.3.3. Phwong phdp do té bao dong chay (flow
cytometry method - FCM)

Cac thir nghiém dugc chay trén thiét bi do té
bao dong chay Attune NXT Acoustic Focusing
Cytometer (thermo fisher). Attune NXT c6 thé
dugc cau hinh vai ti da 4 tia laser phan tach
theo khong gian (405, 488, 561 va 637 nm) va
s&u théng s6 bao gdbm FSC, SSC va bbn kénh
huynh quang (FL1-FL4). Thiét bi Invitrogen
Attune NxT Acoustic Cytometer do dong chay
té bao s dung két hop cong nghé séng am
thanh va thuy dong luc hoc nhim dua cac té
bao/déi twong nghién cau téi vi tri trung tam
cua dong chat long va hé théng quang hoc dé
phan tich cac dic tinh cua ching. Nong d6 vi
khuan t6i wu dé dinh luong tir 10* dén 10° trén
mdi mL, tbc do diéu chinh 1a 12,5 pL/gidy, thé
tich 40-100 pL.

Céc budc thyc hién:

Bugc 1: Thiét lap cac thdng sé cua thiét bi,
kiém tra hiéu suét, thiét lap duong chuan

Budc 2: Thir nghiém mau vi khuan sdng

Budc 3: Thir nghiém mau vi khuan chét (doi
chtng)

Budc 4: Biéu thi két qua:

- Dya vio kich thuéc cua té bao vi khuan va do
phic tap két hop voi kha ning phat huynh
quang cua té bao sdng va té bao chét.

- Té bao c6 mang té bao nguyén ven s& cho
huynh quang xanh la cay (SYTQO9), trong khi
do6 cac té bao ma mang di bi pha hay thuong
s& biéu hién rat it véi SYTO9 va phéat huynh
quang mau do (PI).

3. KET QUA VA BAN LUAN

Tién hanh thir nghiém kha ning séng chét cua
vi khuan trén cac nén sita chua khac nhau nhu
duoc mo ta 6 muc 2.1.

3.1. Nén sira chua uéng men sbéng Probi



Sita chua uéng men séng Probi (Vinamilk) véi
dung tich 65 mL. B6 sung vi khuan
L.paracasei, L.casei 431, theo cong bd trén
nhan: san pham chtra khoang 20 ty lgi khuan
/100 mL tuc la khoang 2.108 CFU/mL.

Tién hanh pha lo&ng nong do vi khuan dén 10°.
Sau d6 tién hanh xa ly nén bang enzym,
nhuém theo muc 2.3.2 va 2.3.2, két qua thu
dugc trong hinh 2 va 3.

Tir két qua ¢ hinh 2 va 3 cho thdy, & nén mau
nay di xac dinh khoanh ving chinh xac vi

All Events - live 1

Rl-livel

khuan. Khi tién hanh thir nghiém véi thudc
nhuém c¢6 chita SYTO9, nhan thay sy phan
tach ving séng, ving chét va ti 18 vi khuan
séng dat 98,8% va dinh luong dwoc s6 luong
vi khuan séng 4,2 x 10° CFU trong 1 mL. Tién
hanh thtr nghiém song song, mau dugc nhuém
vé6i thuéc nhuom c6 chaa Pl ty 18 chét dat
85,7% va dinh lugng s lwong vi khuan chét
3,6 x 10° CFU trong 1 mL (Hinh 3). Két qua
cua hai thtr nghiém hoan toan phu hop voi
nhau.
R2 - live 1

dead: 1.166%

R2: 96.622%

gm" ;w gm’ Q\&
10° 10 10
10° 10° 100
FSC-H SYTQ9-H SYTO9-H
Name Gate  Count Volume Concentration %Total %Gated X Mean
.AII Events All Events 10,000 1 10,000.000 100.000 100.000 N/A
.Rl R1 444 1 444.000 4,440 4.440 9,806
DRZ R2 429 1 429.000 4.290 96.622 44,274
ive live 424 1 424.000 4.240 98.834 44,502
Ddead dead 5 1 5.000 0.050 1.166 24,966

Hinh 2. Két qua thir nghiém mau khi nhugm véi SYTO9

All Events - dead 2

R1 - dead 2

R2: 88.875%

R2 - dead 2

dead: 85.684%

Name Gate Count  Volume Concentration %Total %Gated X Mean

I Al Events All Events 2,126,190 40  53,154.750 100.000 100.000 N/A
.Rl R1 18,651 40 466.275 0.877 0.877 9,847
Cr2 R2 16,576 40 414400 0.780 88.875 27,283

live live 632 40 15.800 0.030 3.813 45,253

[ dead dead 14,203 40 355.075  0.668 85.684 25,973

Hinh 3. Két qud thiz nghiém mau khi nhugm véi Pl
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3.2. Nén sira chua uéng men song Nuti

Sita chua udng men song Nuti (NutiFood, Viét Nam)
¢6 dung tich 65 mL. B6 sung vi khuan L.paracasei,
theo cong b trén nhan: san pham chira khoang 13 ty
loi khuan / chai 65 mL tic 12 khoang 2.108 CFU/mL.
Tién hanh pha loing nong d6 vi khuan dén
105. Sau d6 tién hanh xir Iy nén bang enzym,
nhuém theo muc 2.3.2 va 2.3.2, két qua thu
dugc trong hinh 4, hinh 5.

Mau thir dugc thir nghiém ddng thoi véi thube
nhudm c6 chira SYTO9 va thuéc nhuém PI dé

All Events - nhuom syto9(1)

All Events - nhuom syto9(1)

xac dinh khoanh viing chinh xéc ving té bao vi
khuan. Tur két qua hinh 4 va 5 cho thay, mau
nhudém véi SYTO9 ty 1¢ song cua vi khuan dat
99,0% va dinh luong dugc s lwong vi khuan
sbng 4,4 x 10° CFU trong 1 mL (Hinh 4). Mau
nhudém véi thuéc nhuoém cé chua PI ty Ié chét
cua vi khuan dat 96,9% va dinh lugng duoc s6
lwong vi khuan chét 4,5 x 10° CFU trong 1 mL
(Hinh 5).

R1 - nhuom syto9(1) R2 - nhuom syto9(1)

T T
& =z
10 10! 10 10
mm” 0 100 10 w0 10 10 m:o" 00 10 100 100 10 m;o." 0 10 0 10 10 10 mm" 0 100 1w 100 100 10
FSC-H FSC-H SYTO9-H SYTO9-H
Name Gate  Count Volume Concentration %Total %Gated X Mean
.AII Events AllEvents 691,687 40 17,292,175 100.000 100.000 N/A
D R1 R1 17,731 40 443.275 2563 2563 37,739
R2 R2 17,719 40 442.975 2.562 99.932 230,093
ive live 17,549 40 438.725 2.537 99.041 230,300
D dead dead 114 40 2.850 0.016  0.643 107,070
Hinh 4. Két qua thi nghiém mau khi nhugm véi SYTO9
All Events - dead ok All Events - dead ok R1 - dead ok R2 - dead ok
" o] ° " ‘ dead: 96.959%
10 R1: 0.896%. 10 10 : 4
1 z 10 0 % w.
T A T Sl T
§m ) «1 ﬁ10 ;m’ ; . a‘c:
o) |1 o o
mwo" 0 o0 10 0 10 10 m:o“ 0o o0 o0 0 w0 10 m:o" 0 w0 w0 w0 10 0 SYTOS-H
FSC-H FSC-H SYTO9-H
Name Gate Count Volume Concentration %Total %Gated X Mean
.AII Events Al Events 2,078,271 40 51,956.775 100.000 100.000 N/A
DRl R1 18,620 40 465.500 0.896 0.896 35,408
R2 R2 18,615 40 465.375 0.896 99.973 43,822
ive live 602 40 15.050 0.029 3.234 28,025
Ddead dead 18,049 40 451.225 0.868 96.959 44,527

Hinh 5. Két qud thiz nghiém mau khi nhugm véi Pl
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3.3. Nén sira chua udng Ién men Yakult

Sira chua udng 1&n men Yakult (Nhat Ban) c6
dung tich 65 mL. B sung vi khuan L.casei,
theo cdng b trén nhan: san pham chua khoang

Tién hanh pha lo&ng nong d¢ vi khuan dén 10°.
Sau d6 tién hanh xa ly nén bang enzym,
nhuém theo muc 2.3.2 va 2.3.2, két qua thu
duoc trong hinh 6va 7.

hon 6,5 ty loi khuan/chai loai 65 mL tic la

khoang 1.108 CFU/mL.

All Events - nhuon SYTO9

R1 - nhuon SYTO9 R2 - nhuon SYTO9

R2: 96.458%

Lo T
& g
10 102
10" 10 10
100 10° 10
100 00 100 100 100 0 10 0 10 1 10 1 10 10 0 100 100 100 100 100 10
FSC-H SYTO9-H SYTO9-H
Name Gate Count Volume Concentration %Total %Gated X Mean

.AII Events Al Events 2,337,001
R1 R1 8,300
Or R 8,006

40  58,425.025 100.000 100.000 3,080
40 207.500  0.355 0.355 36,424
40 200.150  0.343 96.458 36,754

Hinh 6. Két qua thir nghiém madu khi nhuém véi SYTO9

All Events - dead ok(1)

FSC-H

R1 - dead ok(1)

R2 - dead ok(1)

R2: 97.137%

SYTOS-H

SYTOS-H

Name Gate

Count Volume Concentration %Total %Gated X Mean

[ Al Events Al Events 269,938
R1 Rl 8524
Or R 8280

37 7,295.622 100.000 100.000 6,313
37 230.378  3.158 3.158 13,625
37 223.784  3.067 97.137 13,266

Hinh 7. Két qua thi nghiém mau khi nhugm véi Pl
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Tur két qua hinh 6 va 7 cho thiy, mau duoc
nhudém véi thudc nhuom cé chira SYTOO ti 18 vi
khuan song dat 98,2% va xac dinh dugc s6
lwong vi khuan séng 2,0 x 105 CFU trong 1 mL
(Hinh 6). Tién hanh thir nghiém song song, mau
duoc nhudom vai thude nhudém co chira Pl ty 16
chét dat 98,6% va dinh luong sb lwong vi khuan
chét 2,2 x 105 CFU trong 1 mL (Hinh 7). Két
qua cua hai thir nghiém hoan toan phu hop, xac
dinh khoanh vuing giira vang vi khuan séng va

vuing vi khuan chét mot cach chinh xéc.
All Events - syto9

All Events - syto9

3.4. Nén sita chua iin Probi

Stra chua an Probi (Vinamilk, Viét nam) loai
100 g/hop. B6 sung vi khuan L.casei 431, theo
cong b trén nhan: san pham chira khoang hon
1 ty loi khuan/nop tac la khoang 1.10°
CFU/mL.

Tién hanh pha lo&ng nong d¢ vi khuan dén 10°.
Sau do tién hanh xa ly nén bang enzym,
nhuém theo muc 2.3.2 va 2.3.2, két qua thu
duoc trong hinh 8va 9.

:I':'\D’I :‘:10‘ E\EF
e 11 10 )
. live: 99.939%
0 R1: 4.922% 10 N
10 100 o w0 w0 0w w0
100 100 100 10 100 10 10 10 1 1 1w 1w 10 10 SYTO9-H
FSC-H FSC-H
Name Gate Count Volume Concentration %Total %Gated X Mean
.All Events AllEvents 1,066,231 40 26,655.775 100.000 100.000 N/A
DRI Rl 52,483 40 1,312.075 4.922 4.922 21,200
R2 R2 49,559 40 1,238,975 4.648 94.429 117,555
Dlive ve 49,529 40 1,238.225 4.645 99.939 117,434
dead dead 4 40 0.100 0.000 0.008 7,594

Hinh 8. Két qua thir nghiém mau khi nhuém véi SYTO9
All Events - dead(3)

All Events - dead(3)

R2 - dead(3)

FSC-H FSC-H SYTO9-H
Name Gate Count Volume Concentration %Total %Gated X Mean

[ Al Events Al Events 2,264,345 40  56,608.625 100.000 100.000 N/A
[Ort R1 71,099 40 1,777.475  3.140 3.140 22,470
R2 R2 49444 40 1,236.100  2.184 69.542 26,543
[ ve live 189 40 4,725 0.008 0.382 69,985
dead dead 49,234 40 1,230.850  2.174 99.575 26,469

Hinh 9. Két qua thir nghiém mau khi nhuém véi PI
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Tuong tw nhu trén, mau thir dugc thir nghiém
ddng thoi vai thuéc nhuom SYTO9 va thube
nhudém PI dé xac dinh chinh xac ving vi khuan
séng va vung vi khuan chét. Tir két qua hinh 8
va 9 cho thay, mau nhuom véi SYTO9 ty l¢
séng cua vi khuan dat 99,9 % va dinh luong
dugc s6 lugng vi khuan séng 1,2 x 10° CFU
trong 1 mL) (Hinh 8). Mau nhugm véi thudc
nhudém c6 chira PI ty 1 chét cia vi khuan dat
99,6% va dinh luong duoc s lwong vi khuan
chét 1,2 x 10° CFU trong 1 mL (Hinh 9).

4. KET LUAN

Nghién ctru dd xay dung thanh cong phuong
phép sir dung ky thuat do dong chay té bao vao
phan biét vi khuan séng, vi khuan chét trong
mot s6 nén sita chua ¢ Viét Nam. Khoanh viing
vi khuan séng dat ty ¢ tir 98,2 % dén 99,9 %
khi nhuom véi SYTO9 va khoanh vung vi
khuan chét dat ty 1¢ tir 85,7 % dén 99,6 % khi
nhuém véi PI va xac dinh duoc sé luong vi
khuan c6 trong mau.

Thoi gian thyc hién theo phwong phap do té
bao dong chay rat ngan (dudi 2 gio) so voi ki
thuat thong thuong (hon 48 gio), co thé &p
dung hiéu qua trong nghién cau - phat trién va
kiém soat chit lugng san pham sira.
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