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Qualitative analysis of pathogenic bacteria in dairy products
based on quantum dot nanoparticles
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Abstract: [Objective] To develop a novel multivariate qualitative analysis method for detecting pathogenic bacteria in food
microorganisms based on quantum dot nanoparticles, aiming to meet the current requirements of food safety supervision and the timeliness
of short-shelf-life food detection. [ Methods] Quantum dots, with their diverse categories and various synthesis methods, were combined
with immunofluorescence analysis to establish a rapid, sensitive, and efficient method for detecting two or more different pathogenic
bacteria. [Results] This method enabled the simultaneous, rapid, sensitive, and efficient detection of foodborne pathogens. When the
bacterial concentration was 10° CFU/mL, pathogens could still be detected within 15 min. Blind sample testing of pathogenic bacteria in
dairy products with different substrates showed a 100% agreement rate with traditional methods. [ Conclusion] This method exhibits strong
specificity and high sensitivity for pathogen detection, while also being simple to operate and requiring a short detection time, making it
highly practical.

Keywords: quantum dot; nanoparticles; dairy products; pathogenic bacterium; qualitative research

BRSO (FD) BE SO — R i SR S AR R0 10 e RG24 N K4 . fii it B TR 41 210 f
M e EUK SR LR A A BT S p e o Ut h AR A B 10 A 1R £ T A2 3 30 4
PR W Z RS AR, W Kk RS IR . RIS IR AT 4207 AR R RE L E . S IRIENON T
RIAAE RS E LR B 2 1 IR EEAE A T B HORR AR GE TR KA VR B AR IR 5 AR 5
FREEAAE R RE SAE T2 560 XS E LB AR A T TR I A Ry Rt SRS P

E S TR - W v A T 7 WA 2R BB R0 H (45 : 2024K0JH07,2023KJJH16)

W% B #3:2024-10-26 B [E B #1:2025-02-11

SIAMES  EI5 0k, S0V BB, 46 IR T 1 U RORE T X0 LR P 08 R R T SE YE M AT (D). £ S PR, 2025,41(3) :39-44.

Citation:WANG Fangmei, ZHONG Wentao, LI Zheng, et al. Qualitative analysis of pathogenic bacteria in dairy products based on
quantum dot nanoparticles[J]. Food & Machinery, 2025, 41(3): 39-44.

39



40

24 517l SAFETY & INSPECTION

NS AR FL R 2 O W R K R A R R
e N N N D R O =Y c
L EESHRET.

HTYILE G RERGE MR LT B4 M55,
KM 35 A IR e ] g o iU ke o IR L T fig S R —
FRI NP0 JE SRR, AR WP , I T RE AR A R AR
AAEEE L WURA RWRYT  RAE Al RE s i — LY HL, Sl
it R R A T A e i A S R YT R A R
5 L5 4% ) w0 0ot B R 0 T B R L, 2 o
Ul B4y DL S TR R e PR AR B A 2 A TR 5 |
DRI S 48, 6 3 AR LAE T s . I
RN, 3k g 51 14 55 KR A G o BRLRG AR R A R — A 2
[CBAPEBA , AR 7E AR IR IR 58 T AR 4K, 78 2~42 “CRY IR B 3 LY
HRBEA A B AR — 20 CRYA R B BEAR G 14, I
W, B FL A b ) R T B A TRV A, A 3 AR 2 TR
QTR AR R 580 42

R, B VR R O A R DU T VR L L S R O
T FHEWSF TR MR =G G
AR 7 92 L v % A0 R T AL R T A TR 19 8 37 B ST
WA U R R R RER Y . S TS W T IR LTS
DNA 4% # , i 0 % 4 8 & J B (PCR) " | £ & 5 i
PCRU' WA GEARSR DS T — RAIE T BTNk
LB UK I 7 9 L AN T 0 R SR R ER Ay B
SR EATIRAR AT T R R R R
ZEARPETOCHI Y ' TR R g AR P A Dy vk
WFFE 4R L — b 5L T 7 SR 5 R 9 G A i O Ik A
G, RS BRE A T0 2 o s BT 22 AN ) A B0 1A 0 7 vk DA
S 5T A R AR | AR RO R T
1 ARHRG ik
1.1 &8

YUKk 1 A R BRA

2R W R AR K Ml 5 A PO SR, I R A A
RGBT

o0 95 WK 5 55 (BHT) - #8083 AR (PCA) 45 1y 3%
F AU Bl AR AR A A R A T

GN/GP <+ A= Wy #fg L5 56 [ ey A PR3 ) 5

36 T b o0 £ T R < 36 [ TR R DR A 0 (ATCC)
A B M A W v A RS B PG (CICC) .
1.2 FEMNHF

JBE AR 4 iR 46 4 mE S R S8 AL . XY3060 A, 35 H
BIODOT A i

T L i R DI WL . SB-C6 AL IR I T 4 2 3% [ sh ik %
AIRAT
H B R T 4R 46 - HTG-9620A B, 1 I 25 48 I 1 A7 BR
% B 7 2 8 (TEM) « JEOL 2100F %4 | & [H
THERMO A A ;

TR A W A% : F, Series &I, 3¢ [F THERMO 2 Al 5

/Z_\\g

&l

B 2818 | 20254 3 A | BR&RSHM

RS2 BT K OF - FA2004 B 3 N Tl 5238 g T 3 454 B
AR

BEFGARE /AL : FIC-Q100 L, 5 M1 il /i 5 25 A %
(SE/NEIF

Zeta H1 {3 {¥ : Zetasizer Nano ZS90 A | %% [{ Malvern
Instruments 2\ &) ;

AR E B O L : Minispin A, 7 [#] Eppendorf /A & .
1.3 BE#E &

A4 B 55 B AN N A A I AR RTE A B L
U T 1 bR G 55 T MR BHURU A B 2 3 P B5 5% 24 h )5
HU1 mL SRR M A TR G B R R R 10 7, 3
BTAFRIEC0 10 2,10 °,10 4,10 °,10 °,10 1) 4>
S 1 mL F o FR AR T, 36 (CRE R 1~2 dJa THAL,
oAb F WL B B B RS, 43 IR I L mL T PCA P-4
H,36 CHEFR 2 dJRTHE TH RS R ILER 1.

F1 BIFRENMEBEEGREEREEH
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Figure 1 Chromatographic strip
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Table 2 Dilution ratio of Escherichia coli and Listeria

monocytogenes
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Figure 2 Projected electron microscope image
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Figure 3 UV-VIS absorption spectra and fluorescence spectra
23 HEEFRMRKEBEROME KIBAIRE  + - +

T AR T TS AR R T T UL 3
TEK W, L mLCHE P L, 3 A T o T R
KER G BT 50 AR BR— DA I AR AR RN 5 R B
gL, PRI 40 &5 R B8, KRB & T SRR
100 nm Ze A7 W, T 4 1 25 44 K Bk — Bt (A0 5 ) i L AR e
300 nm Zc A7 I, AR B A A AE ] — A K2R L BT AT
SN AR BT SRR BR— PR BT

301
—e— T AR ER
50w T RO — BRI
201 y

WBU i
Volume distribution/%
O

10+
57 \
0 L Sam
1 10 100 1 000 10 000
RifR

Particle size/nm
B4 ZFE8KFPERKBILGFIZE KD
Figure 4 Particle size of quantum dot nanospheres coupled

with antibody
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Figure 5 Escherichia coli and Listeria monocytogenes

standard reserve bacteria are displayed in strips
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Figure 6 Detection of common pathogens on the test paper
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Figure 7 Detection of Escherichia coli at different

concentrations on the test paper
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Figure 8 Detection of Listeria monocytogenes at different

concentrations on the test paper
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Figure 9 Detection of Escherichia coli and Listeria

monocytogenes on the test paper at the same time

under different dilution ratios
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