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Nghién ctiu ky thuat RT-qPCR dé dinh lugng vi khuan
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Tém tat

Pat van dé: Theo Dugc dién Viét Nam V, chi tiéu vi khudn Gram am dung nap mat 1a yéu cau bét budc trong kiém tra
gidi han nhiém khuan cua dudc pham cé nguén géc ti dong thuc vat, khoang chét va thudc dung dudng hit. Mutiplex
RT-gPCR cho phép phat hién déng thsi cac vi khudn Gram am dung nap mat dua trén cac gen dac hiéu véi dd nhay va
do chinh xac cao.

Muc tiéu: Ap dung ky thuat RT-gPCR dé dinh lugng vi khudn Gram am dung nap mat.

Péi tugng va phudng phap nghién ctiu: Cac mdi va doan do dugc thiét ké in silico va kiém tra in vitro. Phudng phap
dinh lugng téng s6 vi khuan Gram dm dung nap mét bing RT-qPCR dudc danh gia cac chi tiéu thdm dinh bao gém do
d&c hiéu, d6 tuyén tinh, do dung, gidi han dinh lugng (LOQ) va gisi han phat hién (LOD).

Két qua: Phudng phap RT-gPCR dinh lugng téng s6 vi khuan Gram am dung nap mét st dung té hdp mdi va doan do
rpIP_F1/R1/P1 va oprl_F1/R1/P1 véi néng ddé mdi va doan do Ian lugt 14 400 va 200 nM dat yéu cau vé dd dac hiéu, do
tuyén tinh, do dung, LOQ Ia 4.102 té bao/ml va LOD Ia 121 té bao/ml.

Két luan: Ky thuat RT-gPCR c6 thé ap dung dé dinh lugng téng s6 vi khudn Gram &m dung nap mat trong dugc pham.

Tit khéa: vi khuadn Gram am dung nap mat; Enterobacteriaceae; Pseudomonas; giéi han nhiém khuan
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Backgrounds: According to the Viethnamese Pharmacopoeia V, the bile-tolerant Gram-negative bacteria index is a
mandatory requirement for testing the bacterial limits of pharmaceuticals originated from animal, plant, mineral and
for inhaled medication. RT-qPCR technique features rapid determination of the number of bile-tolerant Gram-
negative bacteria based on specific genes with high sensitivity and accuracy.

Objectives: Applying the RT-gPCR technique to quantify the total number of bile-tolerant Gram-negative bacteria.

Methods: Primers and probes were designed in silico and tested for feasibility in vitro. The method of quantifying the
total number of bile-tolerant Gram-negative bacteria using the RT-qPCR technique was evaluated for validation
criteria, including specificity, linearity, accuracy, the limit of quantification (LOQ), and the limit of detection (LOD).

Results: The RT-gPCR method for quantifying the total number of bile-tolerant Gram-negative bacteria using the
primer and probe combinations, namely rplP_F1/R1/P1and oprl_F1/R1/P1 with primer and probe concentrations of 400
and 200 nM, respectively, met the requirements for specificity, linearity, and accuracy (RSD < 25%), with LOQ of
4102 cells/ml and LOD at 121 cells/ml.

Conclusions: The RT-qPCR technique can be applied to test the total number of bile-tolerant Gram-negative bacteria

required to determine the limit of contamination in pharmaceutical samples.

Keywords: bile-tolerant Gram-negative bacteria; Enterobacteriaceae; Pseudomonas; bacterial limits

1. DAT VAN BE

Vi khudn Gram am dung nap mét 1a nhom tryc khuén bao
gé)m Enterobacteriaceae, Pseudomonad va Aeromonad, ¢
kha nang sinh trudng trén thach chira mudi mat. Sy hién dién
ctia vi khudn Gram am dung nap mét trong dugc phdm duong
uéng co nguén géc ty nhién (dong vat, thuc vat, khoang
chét...) hoac thudc hit khong nhitng c6 kha ning gay bénh cho
nguoi ding ma con phan anh nguy co hién dién cta vi khuan
gdy bénh lay truyén qua dudng tiéu hod hodc khong khi trong
dugc pham [1]. Phy luc 13.6, Dugc dién Viét Nam V quy dinh
dugc phdm c6 ngudn gde duoc lidu chi duge phép chira s6
lugng gidi han vi khuén Gram 4m chju mét, con duoc phém
ding duong hit khong duoc phép chira nhom vi khuan nay
trong 1 g (ml) dugc pham [2]. Phuong phap phat hién vi khuén
Gram am dung nap mat theo Dugc dién ting sinh trén moi
truong Enterobacteria Enrichment Broth-Mossel va cdy phan
lap trén moi truong thach VRB (Violet Red Bile Agar) xac
dinh su c6 mat cua vi khuin cling nhu dinh luwong vi Khuén.
Tuy nhién, phuong phap trén can thoi gian thyc hién it nhat a
3-4 ngay [2]. Phuong phap multiplex qPCR phat hién dya trén
gen déc higu cho cac ho cua vi khuén Gram am dung nap mat
vi vy rat ngan thoi gian phat hién, mit khac phuong phéap co
d0 dac hiéu va do nhay cao [3].

Mot s6 nghién ciru trén thé gi6i da ap dung ki thuat PCR

dé phat hién nhanh sy hién di¢n cua cac vi sinh vt trong mau.
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Skof A da sir dung k¥ thuat real-time PCR dé phat hién
Staphylococcus aureus va Pseudomonas aeruginosa trong cac
méu dugc pham ding tai chd véi kha ning phat hién 1-10
CFU/ml hoic g san pham sau khi ting sinh 24 gi¢s [4]. Nghién
ctu cua Barletta F da st dung k¥ thuat multiplex real-time
PCR dé phat hién dong thoi Campylobacter, Salmonella va
Shigella v6i gidi han dinh luong 13 10* CFU/g va gi6i han phat
hién 1 10° CFU/g [5]. Sen K va Asher DM sir dung k¥ thuét
multiplex PCR dé phat hién cac vi khuin thudc ho
Enterobacteriaceae trong mau méau véi thoi gian kiém nghiém
3 gio [6], nghién ctru cua Nakano S xay dung quy trinh PCR
cho phép phat hién céc vi khuan ho Enterobacteriaceae trong
thuc pham trong 7 gio [7], hodc nghién ctru cua Chiu TH 4p
dung k¥ thuat PCR dé phat hién cac loai thudc chi Salmonella
trong cac mau thuc pham [8]. Trong nude, Tran Thi Xuan Mai
da sir dung phuong phap multiplex PCR dé phat hién nhanh
Salmonella spp., Salmonella enterica trong thuc pham [9].
Nghién ciru ctia Nguyén Thanh Luan da st dung k¥ thuat
multiplex PCR dé phat hién Salmonella sp. va Staphylococcus
aureus sau khi ting sinh 14 gio mau c6 mat do vi khuan 1a 1
CFU/ 25 g va c6 d6 nhay 1a 3.102 CFU/ml dbi v6i Salmonella
sp., 70 CFU/ml d6i v&i S. aureus [10]. Xuat phat tir nhu cau
thyc té vé kiém nghiém chi tiéu vi khuan Gram am dung nap
mat trong cac mau duoc phﬁm, nghién cuu dat muyc tiéu xay
dung quy trinh dinh lugng tong s vi khudn Gram am dung
nap mit trong dugc pham bang k¥ thuat RT-qPCR.

https://doi.org/10.32895/hcjm.m.2025.09.19
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2. DOl TUGNG VA PHUONG PHAP
NGHIEN CUU

2.1. Chiing vi sinh vat

Cac chiing vi sinh vat duoc sir dung trong nghién ctru gom
co Escherichia coli ATCC 25922, Klebsiella pneumoniae
ATCC 13883, enterica  ATCC 14028,
Pseudomonas aeruginosa ATCC 27853, Pseudomonas
putida ATCC 49128, Bacillus subtilis ATCC 6633,
Staphylococcus aureus ATCC 25923, Aspergillus niger
ATCC 16404 va Candida albicans ATCC 10231. Cac ching
vi sinh vat trén dugc mua tir Microbiologics (Hoa Ky).

Salmonella

2.2. Phuadng phap nghién ctiu
2.2.1. Phuong phdp chiét RNA vi sinh vét

Phuong phap chiét RNA vi sinh vat sir dung sodium
dodecyl sulfat (SDS) két hop gia nhiét dé pha v& té bao, sau
d6 dung TRIzol va tai qua cot silica dé tinh ché RNA. RNA
duoc rira giai bang nude chira dietyl pyrocarbonat (DEPC)
va bao quan ¢ -80°C. Dich chiét RNA c6 thé pha lodng trong
dung dich dém phosphat pH 7,2 néu can d& dung cho cac
khao sat.

2.2.2. Phadn ung multiplex RT-qPCR

Phan tmg RT-qPCR ghi nhén tin hiéu bang doan do dugc
thyc hién béng bo kit Luna® Universal Probe One-Step RT-
gPCR (E30006) cuia New England BioLabs® Inc. Thanh
phén ctia phan tng bao gdm Luna Universial Probe One-Step
Reaction Mix 2X; Luna WarmStart RT Enzym Mix 20X; moi
xubi, mdi nguoc va doan do ¢ ndng do phi hop s& duoc khao
sat; 5 pl khuon mau RNA va nude chira DEPC dugc bd sung
vira du thé tich 20 pl. Chu trinh nhiét cia phan tmg RT-qPCR
trai qua 04 giai doan luén nhiét: giai doan phién ma nguoc o
55°C trong 10 phut; giai doan bién tinh ban dau ¢ 95°C trong
60 gidy; giai doan khuéch dai va ghi nhan tin hiéu véi 40 chu
ky 1ap lai gdm 02 budc, bién tinh & 95°C trong 10 gidy, gin
mdi va kéo dai & 60°C trong 30 gidy.

2.2.3. Thiét ké méi/ doan do va khdo sdt diéu
kién cho phan ing RT-qPCR

Vi khuin Gram am dung nap mat gém cb
Enterobacteriaceae, Pseudomonad va Aeromonad, tuy nhién

nhitng ching vi khuan thuong duoc phat hién trong cic mau
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duoc phém da sb thudc ho Enterobacteriaceac va chi
Pseudomonas. Do d6 nghién ctiru nay dua trén nhiing tai li€u
tham khéo tir Takahashi H va De Vos D dé Iya chon cap mdi
phét hién cac vi khuan thudc ho Enterobacteriaceae va chi
Pseudomonas [11,12]. Poan do duoc thiét ké bing cong cu
PrimerQuest™ (IDT) dua trén trinh tur doan gen dugc khuéch
dai ctia mdi cip mdi da chon. Céc thong s6 cua mdi duge kiém
tra in silico bang cong cu OligoAnalyzer™ (IDT). Mau vi
khuén Gram am dung nap mat dugc st dung lam khuén mau
cho thi nghiém duoc tao thanh bé’mg cach tron cac mau RNA
chiét & ODeno 12 0,1 cta E. coli, K. pneumoniae, Pseudomonas
va Salmonella theo ty 18 1:1:1:1. Mdi xudi va mdi nguoc dugc
khao sat & cac néng d6 400, 200 va 100 nM; cung voi doan do
duoc khao sat dong thoi & cac ndng do 200, 100 va 50 nM.

2.2.4. banh gid phudng phdp dinh lugng tong sé
vi khudn Gram Gm dung nap mét bang ki thudt
RT-qPCR

Nhimng chi tiéu can danh gi4 ddi véi phuong phap bao gom
do dic hiéu, do tuyén tinh, do chinh xac, ¢ dung, giéi han
dinh lugng (LOQ) va gidi han phat hién (LOD) dugc tham
khao tr nghién cttu ctia Broeders S va Kralik P [13,14]. B
dac hiéu ctia phuong phap phy thude vao do dic hiéu ciia mdi,
mdi phd quét cho nhém vi khuan Gram 4m dung nap mat can
duong tinh véi RNA vi khuén thudc ho Enterobacteriaceae va
chi Pseudomonas, dong thoi 4m tinh voi RNA cac vi khuan
khéc va vi nAm, mAu khao sat do dic hiéu duoc lap lai 2 lan.
Mau vi khuan Gram am dung nap mat chiét & ODey = 0,1
duoc pha lodng thanh diy cac ndng do theo cip s6 10 dé trai
dém xac dinh mat d6 va chiét RNA cho phan img RT-qPCR,
xdy dung duong hdi quy tuyén tinh gitra s6 Ct va log cua so té
bao twong tng (n = 4). Giéi han dinh luong 1a diém tmg véi
56 té bao thap nhat nim trén duong tuyén tinh. Gidi han phat
hién 14 diém g v6i sb té bao thip nhat ma tai d6 phuong
phép co thé phat hién duoc. P chinh xac bao gom do lap lai
va do chinh x4c trung gian. D61 v6i do lap lai, mau & cac cap
pha lodng dugc thuc hién phan tmg RT-gPCR 1dp lai 3 1in
trong 3 ngay khac nhau (n = 3). Dé tham dinh do chinh xac
trung gian, mau & cac cap pha loang duoc thyc hién phan tng
RT-qPCR l3p lai 6 lan trong 2 ngay khéc nhau (n = 6). S6 Ct
tai timg cAp pha loang phai c6 RSD << 25%. Ddi véi do diing,
lugng vi khuan thém vao dugc diéu chinh & mirc 80%, 100%
va 120% lugng vi khuan & mat d 4.10° € bao/ml, thyc hién
phan tmg RT-qPCR lap lai 6 lan trong 3 ngay khac nhau
(n= 6). Ty 18 thu hdi dugc tinh tir log té bao theo cong thirc:
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% Ty 1¢ thu hoi = (log té bao tim lai/log t& bao ban dau) x 100
va ti 1¢ thu hoi phai tir 75-125%.

3. KET QUA

3.1. Thiét ké mai va doan do in silico

Nhém vi khudn Gram am dung nap mat gdom nhiing vi
khuén phat trién dugc trén moi truong thach mudi mat tim
do, trong d6 da phan vi khuan Gram 4m dung nap mat dugc
phét hién trong cac mau dugc phim la nhitng vi khuan thudce
ho Enterobacteriaceae va chi Pseudomonas. Do d6, quy trinh
dinh lugng téng s6 vi khudn Gram am dung nap mét can sir
dung két hop bd modi va doan do phd quat cho ho
Enterobacteriaceae cting voi bd moi va doan do phd quat cho
chi Pseudomonas. Trinh tu cac mdi tham khéo tir nhiing
nghién ctru di trude dé thiét ké to hop modi va doan do ding
cho quy trinh dinh lwong tong s6 vi khuin Gram am dung
nap mat bang k¥ thuat RT-qPCR dugc liét ké & Bang 1.

Ddi voi ho Enterobacteriaceae, lwa chon gen rpIP 1am gen
dich va st dung trinh ty gen dich 1a trinh tg gen dugc gioi
han boi cip mdi rplP_F va rplP_R, thém 20 nucleotid & dau
3" va 5 dé thiét ké modi va doan do bing cong cu
PrimerQuest™. Sir dung phan mém MegAlign dong hang
trinh tur gen cac vi khuan thudc ho Enterobacteriaceae (gom
Bang 1. Danh sach cac méi tham khao ti tai liéu

E. coli, K. pneumoniae va S. enterica) dé xac dinh ving trinh
tu pho quat trén trinh ty bd gen K. pneumoniae. Két qua kiém
tra cho thiy trén doan do ¢6 3 nucleotid khéng nim trén ving
twong dong, vi thé chuyén cac nucleotid khong tuong dong
¢ doan do rplP_P thanh nucleotid “R” (thay cho nucleotid
“A” hodc “G”) va “S” (thay cho nucleotid “G” hodc “C”) dé
bét cap hoan toan véi cac wvi khudn thuéc ho

Enterobacteriaceae.

Kiém tra vi tri cac cip modi va doan do so véi ving twong
ddng cua chi Pseudomonas cho két qua moi xudi oprl_F1 co
01 nucleotid khong nam trén ving trong dong va doan do
oprl_P1 ¢6 3 nucleotid khong nam trén ving twong dong.
Déi véi modi oprl F1 va doan do oprl P1, thay doi cac
nucleotid khong twong ddng thanh nucleotid W (thay cho
nucleotid “A” hoac “T”), nucleotid “M” (thay cho nucleotid
“A” hodc “C”) & cac vi tri thich hop dé bat cap hoan toan voi

cac vi khuan thudc chi Pseudomonas.

Cac thong s clia modi duoc kiém tra in silico bang cong
cu OligoAnalyzer™ (IDT). Két qua chi tiét duoc trinh bay &
Bang 2. Hai t6 hgp moi va doan do rplP_F1/ R1/ P1 va
oprl_F1/R1/P1 c6 cac thong s0 vé chiéu dai, ti 1é GC, nhiét
d6 nong chay (Tw), chi s hairpin, self dimer, hetero dimer
va kich thudc san pham déu nam trong mirc gidi han theo

khuyén céo cta Rodriguez A [15].

D3 tugng phat hién Gendich  1enmoi/ Trinh ty (5-3) Tai liéu tham khao
doan do
. ) rplP_F GTCGCTGATGTTACAACCAAAG )
Vi khuan thudc ho Enterobacteriaceae rplP Takahashi H [11]
rplP_R AGRCCGAARSTGCCGAAGCTAACA
. oprl_F AAATTCTCTGCWCTGGCTCTG
Vi khuan thudc chi Pseudomonas oprl De Vos D [12]
oprl_R AGCAGCSWMTCCAAAGAAACCGAA
R: nucleotid A hodc G; S: G hodc C; W: A hoac T; M: A hoac C (theo danh phap IUPAC)
Bang 2. Két qua kiém tra in silico cac thong sd ciia mdi va doan do bang cong cu OligoAnalyzer™ (IDT)

Tén moi/ . o Chiéu TileGC o Hairpin Self dimer  Hetero dimer
doan do Tl 8 57 dai (nu) (%) Tm (°C) (kcal/mol)  (kcal/mol) (kcal/mol)
rplP_F1 GTCGCTGATGTTACAACCAAAG 22 455 61 -016 -3,61 -4,41% -5,49*
rplP_R1 GCTTAACTGCACGGGTCATA 20 50 611 -0,53 -7,05 N/A"/ N/A*
rplP_P1 AGRCCGAARSTGCCGAAGCTAACA 24 54,2 67 -1,86 -6,34 N/A’/ -5,09%
oprl_F1 AAATTCTCTGCWCTGGCTCTG 21 476 61,5 -0,32 -6,87 -4,92% -8,47*
oprl_R1 TTACTTGCGGCTGGCTTT 18 472 59,6 -0,52 -3,61 -4,92°/ -6,69*
oprl_P1 AGCAGCSWMTCCAAAGAAACCGAA 24 47,9 66,7 0,99 -3,61 -8,47" -6,69*

R: nucleotid A hodc G; S: G hodc C; W: A hodc T; M: A hodc C (theo danh phap IUPAC); nu: nucleotid; Tm: nhiét dd néng chay; *: hetero dimer véi méi xuoi;

¥: hetero dimer v&i méi ngugc; &: hetero dimer véi doan do; N/A: khong cé gia tri
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3.2. Khao sat diéu kién cho phan (ing multiplex
RT-gqPCR

Két qua khao sat nong do modi va doan do cho phan ting
multiplex RT-gPCR thyc hién trén khuon mau RNA vi khuan
Gram am dung nap mat dugc trinh bay ¢ Bang 3. Puong
biéu dién tin hiéu huynh quang theo s6 chu ky dugc thé hién
& Hinh 1. Két qua khao sat nong d6 mdi va doan do cho thiy
chimg am & ba ndng d6 khao sat co gid tri Ct gan bang nhau.
Tuy nhién & ndng do 400 — 200 nM chimg dwong c6 gié tri
Ct thip nhat (22,34). Vi vay ddi véi t6 hop moi va doan do
plP_F1/R1/P1 vaoprl F1/R1/P1 lya chon ndng d6 moi
14 400 nM va ndng d6 doan do 1a 200 nM dé sir dung trong

1) —

)

(A)

phuong phép phat hién vi khudn Gram am dung nap mét
bang k¥ thuat multiplex RT-qPCR.

Bang 3. Két qua khao sat nong dd cta t6 hdp mdi va doan do
rpIP_F1/ R1/ P1va oprl _F1/R1/ P1

~ Noéng do ct
moi - doan do (nM) Chting duang Chuing am
400 - 200 2234 36,99
200-100 2274 3702
100 - 50 26,20 3765

Ct: chu ky ngudng

(1) —

)

Hinh 1. Budng biéu dién tin hiéu huynh quang theo sé chu ky ctia mau khao sat in vitro

3.3. Panh gia phudng phap dinh lugng tong s6 vi
khuan Gram am dung nap mat bang ky thuat
multiplex RT-qPCR

3.3.1. bé ddc hiéu

Két qua kiém tra d6 dic hiéu cua t6 hop mdi va doan do
plP_F1/R1/P1 va oprl_F1/R1/P1 & Hinh 2 cho thay cac
méau RNA cta nhém vi khuan Gram 4m dung nap mat déu
¢6 gia tri Ct thap hon chimg 4m (36,99). Cac miu RNA vi
khuan (B. subtilis va S. aureus) va vi ndm khac (C. albicans
va A. niger) c6 gia tri Ct gan bang véi chimg 4m. Vay t6 hop
mdi va doan do rplP_F1/R1/P1 va oprl_F1/R1/P1 bat cip
dac hiéu voi nhém vi khuan Gram 4m dung nap mat, phuong
phéap dinh luong tong s6 vi khuin Gram am dung nap mat
béng k¥ thuat multiplex RT-qPCR dat 6 dac hi¢u.

https://doi.org/10.32895/hcjm.m.2025.09.19
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10 15 20 25 0 3% 40

Hinh 2. Budng biéu dién tin hiéu huynh quang theo sé chu ky
clia mau kiém tra d6 dac hiéu véi t6 hdp modi va doan do
rplP_F1/ R1/ P1 va oprl_F1/ R1/ P1 dung cho ky thuat multiplex
RT-gPCR. (1): Mau RNA S. enterica; (2): Mau RNA K.
pneumoniae; (3): Mau RNA E. coli; (4): Mau RNA P. aeruginosa
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3.3.2. Dé tuyén tinh

Két qua khao sat d tuyén tinh ciia phuong phap dinh
lugng tong s6 vi khuan Gram 4m dung nap mat bang k¥ thuat
multiplex RT-qPCR cho thiy cac mau c6 RSD dao dong tir
0,42-0,66% (< 25%). Puong hdi quy tuyén tinh duoc xay

V4
/ o—

©—

o —

(A)

40 -

30 4

20 1

Ct-HEX

10 -

dyng c6 phuong trinh: "y = -3,0983x + 42,813" véi R? =
0,9931 (> 0,980). Vay phuong phap dinh lugng tong s vi
khuén Gram 4m dung nap mét bang k¥ thuat multiplex RT-
qPCR dat d6 tuyén tinh voi khoang xac dinh tir 4.10%-4.10°
t€ bao.

y =-3,0983x + 42,813
R?=0,9931
0 2 - 6 8

log Té bao vi khuan Gram am dung nap mat

(B)

Hinh 3. Két qua khao sat d tuyén tinh clia phuang phap dinh lugng tong s6 vi khuan Gram am dung nap mat bing multiplex RT-
gPCR. (A): Budng biéu dién tin hiéu huynh quang theo s6 chu ky ctiia mau khao sat; (B): Budng chuén tuong quan giiia Ct va log s6
té bao vi khuan Gram am dung nap mat tuong ting; (1-6): Mau RNA vi khuan Gram am dung nap mat & cac cap pha loang theo day

ndng dd giam dan tir 4.10° dén 4.102 té bao; (7): Mau chiing am

3.3.3. D6 chinh xdc

Bang 4. Két qua khao sat do 1ap lai va dé chinh xac trung gian
cuia phuong phap dinh lugng tong s6 vi khuan Gram am dung
nap mat bang multiplex RT-qPCR

o lap lai D6 chinh xac trung gian

Té

bao = RSD o RSD
Ct SD (%) Ct SD (%)

4105 2204 018 079 2205 016 073
210° 2327 017 073 2327 015 065
4105 2549 014 057 2549 013 050
410* 2883 014 049 2887 015 053
410° 3227 010 030 3224 015 047
4102 3424 010 028 3421 013 038

Ct: gia tri trung binh ctia chu ky ngudng; SD: d6 léch chuén; RSD: do léch
chuan tuong doi

D6 chinh xac bao gf“)m do lap lai va do chinh xac trung
gian. Két qua khao sat do lap lai va do chinh xac trung gian
ctia phuong phap dinh lwong téng sb vi khuan Gram am
dung nap mat bang multiplex RT-qPCR dugc trinh bay &
Bang 4. Két qua khao sat d¢ 1dp lai ctia cac mau c6 RSD dao
dong tir 0,28-0,79%. P chinh xac trung gian dbi v6i phuong
phéap dinh luong tong s6 vi khuin Gram am dung nap mat
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bang multiplex RT-qPCR ctia cdc mau c¢6 RSD dao dong tir
0,38-0,73% (< 25%). Vay phuong phap dinh luong tong sb
vi khuan Gram 4m dung nap mat bang k§y thuat multiplex
RT-qPCR dat d6 chinh xéac.

3.3.4. b6 dung

Bang 5. Két qua khao sat dé dung cua phuong phap dinh lugng
tong s6 vi khuan Gram am dung nap mat bang multiplex RT-qPCR

logté  Trung Trung

x bao  binhlog binh — RSD

Mau ban tébao tyléthu Ct SD (%)
dau timlai  hoi (%)

80% 3,51 341 9729 32,25 0,33 103

100% 360 332 9220 3252 012 0,36
120% 368 3,50 9501 3198 036 113

" 1y 1 thu héi dudgc tinh theo log t€ bao; Ct: gia trj trung binh ctia chu ky
ngudng; SD: dd léch chuan; RSD: dé léch chuan tuong doi

Két qua khao sat 6 ding cua phuong phap dinh luong
tong s6 vi khuan Gram am dung nap mat bang multiplex RT-
gPCR cho thiy ti 1& thu hdi trung binh ctia mau dao dong tir
92,20-97,29%, gia tri Ct ctia mau c6 RSD trong khoang
0,36-1,13% (< 25%). Vay phuong phap dinh luong tong sb

vi khuan Gram 4m dung nap mat bang k§y thuat multiplex
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RT-qPCR dat d9 dung.
3.3.5. LODvalLoOQ

Phuong phap multiplex RT-gPCR dinh lugng tong s6 vi
khuan Gram am dung nap mat c6 LOQ 14 4.102 té bao/ml.
(gia tri té bao thap nhat trén dudng tuyén tinh 13 4.102 té bao).
Mau RNA vi khudn Gram am dung nap mét dugc pha lodng
dén mat d6 twong tmg 121 té bao/ml dé kiém tra LOD béng
thuc nghiém. Két qua kiém tra LOD cho thdy gia tri Ct cua
cac mau c6 RSD 12 2,63% (< 25%). Vay phuong phép dinh
lugng tong s6 vi khuan Gram 4m dung nap mat bang k¥ thuat
multiplex RT-qPCR c¢6 LOD 14 121 té bao/ml.

4. BAN LUAN

Gi6i han nhiém vi sinh vat thuong dugc xac dinh béng
phuong phap dia thach d6i vai chi tiéu dinh luong; ting sinh
va nudi céy trén moi trudng chon loc voi chi tiéu dinh tinh.
Tuy nhién, phuong phép nay can nhiéu thoi gian dé vi sinh
vat, néu ¢6 trong méu thir, hdi phuc va phat trién trong méi
truong nudi cdy dé c6 thé xac nhan khi quan sat bang mat
thuong. Do d6, cac phuong phap kiém nghiém nhanh chi tiéu
vi sinh dang khong ngimg dugc nghién ctru phat trién nham
b6 khuyét nhimng han ché ciia phuong phap truyén thong.
Mot s nghién ciru trén thé gidi da ap dung ki thuat PCR dé
phat hién nhanh sy hién dién cta cac vi sinh vat trong mau
pham nhu nghién ctru ciia Sen K va Asher DM da xdy dung
duoc phuong phap phat hién cac vi khuan thuéc ho
Enterobacteriaceae trong mau méau bang k§ thuat multiplex
PCR, str dung doan do TagMan bat cap dac hiéu vdi trinh ty
gen 16S rRNA dé x4c dinh cac ching vi khuan nhu Serratia,
Klebsiella, cac loai Enterobacter va Y. enterocolitica [6].
Nghién ctru cua Castillo M ciing dua trén ky thuét real-time
PCR dé xay dung quy trinh dinh Iwong tong sb vi khuin ho
Enterobacteriaceae trong hé tiéu hoa heo sira voi gidi han
phét hién tir 105 dén 109 ban sao trong 1 g mau mo tuwoi [16].
Bén canh d6, cic vi khudn thudc chi Pseudomonas cling
duoc nghién ctru phat hién bang k¥ thuét real-time PCR.
Mulet M d4 x4y dung quy trinh phat hién cac vi khuan thudc
chi Pseudomonas bang k¥ thuat nested PCR v6i hai cip moi
dic hiéu duoc thiét ké dua trén trinh ty gen rpoD dé ting do
nhay va d6 dac hi¢u [17].

Hau nhu chua c6 nghién ctru nao hudng dén viéc phat hién
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déng thoi cac vi khuan thudc ho Enterobacteriaceae va chi
Pseudomonas, phuc vy cho cong tac kiém nghiém chi ti€u
ndy trong cic mau duoc pham. Trong nghién ciru nay, cap
mdi va doan do phd quat ciia Enterobacteriaceae rplP_F1/
R1/P1 duogc thiét ké dua trén cap mdi rplP_1F varplP_185R
ciia Takahashi H [11]; cip mdi va doan do cho chi
Pseudomonas oprl_F1/ R1/ P1 dugc thiét ké dua trén cip
mdi PS1_F va PS2_R trong nghién ctru ciia De Vos D [12].
Trong d6, nhém nghién ciru da thay do6i cac nucleotid khong
twong dong cua ho Enterobacteriaceae va chi Pseudomonas
bang cac nucleotid ngiu nhién tuong mg, diéu nay lam ting
tinh phd quat cua cp moi va doan do sir dung, va ciing 1a
tién d& cho cac nghién ciru tiép theo trén dbi trong vi khuin

Gram am dung nap mat.

Phuong phap phat hién vi khuan Gram am dung nap mat
bang multiplex RT-qPCR trong nghién ctru dat tinh dic hiéu,
d6 tuyén tinh (R2=0,9931), hé s6 E = 110,3%, do chinh xac
va do ding (RSD < 25%), LOQ =4.10? té bao/ml va LOD =
121 té bao/ml. Nghién ciru cua Choi SH (2011) sir dung
phuong phédp RT-qPCR dé phat hién vi khuan thudoc ho
Enterobacteriaceae v&i gidi han phat hién 1a 10° CFU/ml
[18]. Mot nghién ctru khac cia Maier C (2021) dinh lugng
tong s6 vi khuan thudc chi Pseudomonas trong mau sira bang
gPCR véi khoang xé4c dinh tir 10°-107 CFU/ml [19]. Gi6i han
phat hién cac vi khuin Gram 4m dung nap mat trong hai
nghién ctru ké trén déu cao hon gi6i han phat hién cua
phuong phép phat hién va phwong phap dinh luong vi khuan
Gram am dung nap mat trong nghién ctru. Trong nghién ciru
duoc cong bd gin day ciia Noh E (2025) [20], viée 4p dung
k¥ thudt PCR cho phép phat hién Pseudomonas cannabina
trong mau thyc vt & giéi han 100 CFU/ ml.

Theo Dugc dién Viét Nam V (DDVN V) quy dinh ddi véi
chi tiéu dinh luong vi khuan Gram 4m dung nap mat: khong
quéa 102 CFU vi khuan trong 1 g (ml) thudc ubng c6 ngudn
géc tu nhién (dong, thyc vat, khoang ch?it), cao thubc, con
thudc dung dé san xut thudc udng tir duoc liu; khong qua
10* CFU vi khuan trong 1 g (ml) san pham thudc tir duoc
liéu (thube thang...) dugc xir Iy bang ethanol thip do (hodc
nudc nong khong s61) trude khi dung [2]. Nhu vay, gioi han
phat hién cua phuong phap trong nghién ctru dat yéu cau quy
dinh trong DDVN V véi chi ti€u dinh luong. Ddi véi chi tidu
khong ¢6 vi khudn Gram 4m dung nap mat trong ché phim
dang thudc hit (bao gdm ca dang khi dung) quy dinh trong
DDVN V, miu c6 thé dugc ting sinh trong mdi truong EE
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(Enterobacteriaceae Enrichment Mossel), sau d6 cdy ria trén
mdi truong thach VRB (Violet Red Bile Agar) dé phat hién
su hién dién cua vi khudn Gram am dung nap méat. Nhom
nghién ciru ciing d4 tién hanh ting sinh mau chira khoang 1-
5 vi khuan trén moéi trudng EE sau 4 gio, phuong phap
nghién ctru cho thiy duoc K. pneumoniae sau khi ting sinh.
Két qua nay tuong tu nghién ctru ctia Nakano S sir dung real-
time PCR dé phat hién cac vi khuédn thuéc ho
Enterobacteriaceae trong cac mau thyc phdm sau khi ting
sinh 5 gio [7].

Phuong phap dinh luong dua trén khuén mau dung cho
phan tmg PCR 1a RNA ciing cho phép khing dinh két qua
dinh luong tong sb vi khuan Gram 4m dung nap mat nay dai
dién cho céc vi sinh vét séng ¢6 trong miu, dap tmg yéu cau
kiém nghiém vi sinh, xac dinh luvgng vi sinh vat con séng co
trong cac mau dugc phim; do RNA chi ton tai trong t& bao
song, bi phan huy trong thoi gian ngan ngay khi vi sinh vat
chét di.

Dé tai da tién hanh xdy dung va danh gia quy trinh dong
thoi trén 4 chung vi khuan Gram 4m dung nap mat bao gdm
E. coli, K. pneumoniae, Pseudomonas va Salmonella, dai
dién cho ho Enterobacteriaceae va chi Pseudomonas. V6i
muc tiéu bude dau xay dung quy trinh dinh luong tong sb vi
khudn Gram am dung nap mat trong dugc phdm bang k¥
thuat RT-qPCR, cac ndi dung nghién ctru dugc tién hanh trén
dbi trong mau thtr 1a cac chung vi sinh vat chuin ATCC
(American Type Culture Collection), dwoc hoat hoa tir ng
gdc va ting sinh trong diéu kién phong thi nghiém. Dé tai s&
tiép tuc trién khai khao sat quy trinh dinh lugng tong sb vi
khuan Gram am dung nap mat bang RT-qPCR trén cac mau
duoc phém thuec té, tap trung vao dbi tuong 1a cac ché phém
thudc udng c6 ngudn gbe tu nhién (ddng, thuc vat, khoang
chit), cao thudc, con thude ding dé san xuét thudc udng tir
duoc lidu va thude tir dugc liéu (thube thang, tra...).

5. KET LUAN

Phwong phap RT-gPCR dinh luong tong s vi khuan Gram
4m dung nap mat sir dung t6 hop mdi va doan do rplP_F1/
R1/ P1 va oprl F1/ R1/PI cho phép cung luc ghi nhan tin
hiéu ctia cac vi khudn thudc ho Enterobacteriaceae va chi

Pseudomonas voi nong d moi va doan do 1an lugt 1a 400 va
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200 nM. Phuong phap dat yéu cau vé do dic hidu, d6 tuyén
tinh, do ding (RSD < 25%), giéi han dinh luong 13 4.10% té
bao/ml va gidi han phat hién & mic 121 té bao/ml, véi téng
thoi gian kiém nghiém géi gon trong vong 3 gio. Két qua thu
duoc tir nghién ctru cho thiy tiém ning tmg dung cua ky
thuat RT-qPCR dé kiém tra chi tiéu tong s6 vi khuan Gram
4m dung nap mat ddi voi yéu cau vé gi6i han nhiém khuan
trong cic mau dugc pham.

L&icam on
Nhom nghién ctru tran trong cam on Quy Phét trién Khoa
hoc va Cong nghé Thanh phé Ho Chi Minh d4 hd trg kinh

phi thuc hién nghién ctru.
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