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Establishment of a highly sensitive later al-flow test method for the
determination of Vibrio parahemolyticus
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ABSTRACT: Objective To establish a simple, accurate and highly sensitive method for the detection of Vibrio
parahemolyticus by lateral-flow test. Methods A signal amplification system was combined with lateral-flow test in
order to improve the sensitivity, and the tracing mark was conducted by indirect method. The lateral-flow strip was
constructed from a sample pad, 2 conjugated pads (one was coated with detection antibody, and the other was coated
with fluorescence nanopartical-anti-mouse IgG conjugation), a nitrocellulose membrane [containing detection line
(capture antibody) and quality control line (sheep anti-rat IgG)] and an absorbent pad. Results The test strip had
high sensitivity combined with pre-cultivation, and the sensitivity of this method was 10° CFU/g. This method had no
cross reaction with E.coli, V.cholerae, V. flurialis, V.wulnificus, V.alginolyticus, V.mimicus, Salmonella spp. and
Staphylococcus aureus. Conclusion This method is high sensitive, specific, simple, rapid, and has the potential
application value in the rapid detection of Vibrio Parahemolyticus in food.

KEY WORDS: Vibrio parahemolyticus; lateral-flow test; signal-amplified; fluorescence nanopartical

BEETE: I AR IAZ AR H (522015207)

Fund: Supported by Shenzhen CIQ Science & Technology Program (SZ2015207)

*ETVES: BEE, B, BEEIN, FEMRITA LRI, E-mail: jz lu@yahoo.com.cn

*Corresponding author: LV Jing-Zhang, Master, Professor, Food Inspection and Quarantine Center, Shenzhen Entry-Exit Inspection and
Quarantine Bureau, No.1011, Fugiang Road, Futian District, Shenzhen 518045, China. E-mail: jz_lu@yahoo.com.cn



%4

B 57, S RIS ER e R A E AR I Y T 911

1 3|

Al ¥ M YK (Vibrio parahemolyticus) g — Fift %2 i £
PPN TE, FEARAE T b, A5G Xk
JEIR . TS BOKFEESE, X A AR = fa 2, ey fa
L YRR RGN 12 B Lk S I I A 1 DG e, X T
TR H A MR 5 R A DA R A EER L.
RIS 1 7 I BT 1) 3 A o s 3 R A
B Gy AT ik, o, Ay BB IR O R AT HE,
SRR E AP ER AR, (EUR SR 2R g, W R AN TR A PR
PRI EER R AN BA g R . PR AR A, (RN
LAV AR I Bt A0 BT SR e, ANETHET AL R
W AR SR —FZEAC b A T 58 O i MR A )y v, AT
Rt 1T BARRE . 2 THRAESEREAE, A 20 22 90
ERLR IR R, TEIRIK . B4 TEEE . FRE iR
S5 2GR B T IZ N o S IEATEOR (B A
BEOMER S i, R I A 2 DA I 40U, Sy IR M AR 2
RIEMEZAE 10° CFU/ML e H R, X BRWMEAR T
LBRRM TR o DR, Fet s i 2 BT H AR R D5 5 5
JE R RIZBOR R A NS, TR AR ASURTE RS
R F S48 e RS (99 17555 5 A 2 L b ) — A EE A5
7‘5[@[10-14]O

AT R G R BT 25 6 9K BUORL A S5 IR R
T — e O R B ARSI vk, A SRR A K A

A LS TR ¥ G P 0 42 it — D TR A6 | PR Ay 1

2 MRERE

21 MR

R MITE (ATCC17082) . BIIE (ATCC27562)
W96 V01 TR T (43 B Bk 200918567) . FI BRI FE Vb ] R B4
(ATCCI150) . KRIAHFF B (ATCC11775) . 4 % 4 A BR
(ATCC33862). O1 BEFLINE (NI, 0139 RIEFLINE
(MO45) ., JT 3R (ATCC33809 . ATCC33812). & ¥R # (CC
016-02, ATCC17749). FBICINE(ATCC 11218), UZSIRE
(ATCC33653) ¥ WA LI = A7

CN140 fiHFRET 4 R (TR E e 2 R A F]); 8964 F i
ORI A F]); Wok4E . PVC JRAR(EA—A 4
ARABRAF]D; M FE A (BSA, Jbat i B ARA
FRTTAEA FD); FH R sk G(1gG, Jbat /R4
BHECA R F ), @IV SRR S g ERTA . RIS K 2 5
BT AR (T AR T 25 5 24 A R A RS ), 9 64 oK
B &G 360 nm, ZHHE: 613 nm, FifE: 300 nm, H|]
IR IT AR R ), 1k 2 1 12 (MES) (75 JH I
BB B A PR /D), 1-256-(3- T H R R LN )ik —
e R R (EDC) . N-#2 5 B8 MLV e (NHS)(32 [E - Thermo

il

Fisher A rl); =W IS bi(Tris, 4= T AW TR L)
AR R T, REMECE A TR (R ) FRA FD;
EmOrAra, MR 3% A AL A kK
At R AR B A3 A R A F]D.

22 LU

HM3030 I . ZQ4200 VI SAL( Vg 4 brd: MR+
H R F]); Beta 2-8 LD VR T-HL(FEE Christ 24 F])

23 ZWHE
23.1 KA KRBAEATLFRRA 1gG 4 &

I 100 pL %56 5506E, 13000 r/min 8.0 10 min, 344 |
o A 1 mL 50 mmol/L N0k Z,T# & (MES, pH 6.0), #7
AWK, 13000 r/min 5.0 10 min, F#f i, A 1 mL
50 mmol/L MES(pH 6.0), ##875 BBk, A 5 mg 1-2.3%
-(3- T H B AL N L ik — W AR R Eh (EDC) A 1 mg N-F25E
BEFAWE Y e (NHS), =¥ 15 mine 4 C. 13000 r/min
B0 10 min, 345 EWE . MA 1 mL 50 mmol/L MES(pH 6.0),
AR EEURL . A 100 pg 2EPLR 1gG, FIR/Y 2 h.
fINA BSA iz ZWFEH 1%, FiRRENN 2 he 4 C,
13000 r/min 0> 10 min, ¥ 3. MA 1 mL 10 mmol/L
Tris-HCl., 5%JEM . 2%BSA, pH 4 8.0, T 4 C THAR-AF .
232 A1 HHE

B K BRI ARC BT IR 1gG #2 BE 2 ul/em 15 2] 3
BRI b, BT 55 CTHE, T 4 CTHEARTE
233 A% 26945 &

A 7 i I P B v B BT R R W B (10 mmol/L
Tris-HCl, 1%BSA, 5% MO HEE 0.5 mg/mL, %R
1 puL/cm BEF|BEHELFAE R -, B+ 55 CTH:, F4 CT
PRARAT
234  BATELH B &

Fe MR 1 pL/em#F 2 mg/mL &IV M 5K 22 e BEBT AR A
THER LT 4E R BRI R AL, #5881 uL/em ¥4 0.08 mg/mL H9F
PR 1gG RIEMEIREF 4 B LAk, BF 37 CHET 2 he
235 HsniehaaE

B RE L R T AR B (100 mmol/L Tris-HCL, 1%
BSA, 0.5% Tween 20, pH 8.5)% 10 min, & T 55 CHBAT
BeAE PR, T 4 CTHIRRAE
23.6 SR BEATIRMS AR

FEEITHE . 2564 1. 4564 2. MR, DIRRK
ARG AN b, 2k 3 mm sEryilgtss, T
PR T PR
23.7 SR EATIRA S AT &) A K eG4

(1) MRS

Z i GB 4789.7-2013 { & i &2 EZARME EMRE
YIPFRG B BIVE I IR RS 360 ) A i JCTRTEURE 25 g,
JA 3% AL B PE SR (K 225 mL, T 36 CH IR o



912 B il 2 A iR A I A 4

59%

(2) Il L T A

B 1 mL B, 1200 r/min #5.0> 1 min, W3 FE, A
200 pL A 3ERK, FAER AR, IEL 80 pL B ATAAT itk
|, 15 min 5 WA L5 R,

3 HRSHH

31 FHAERHEM

PRICR 7 R G AT TS, WAL 0.5 22 [ Y AR F R
IK B, FH AR FRER KRS BERR R, N5 0 R g 1 TR VRO Jin 31 2
N BET, Hel GB 4789.7-20135 5 il e E 4T 15 5%,
KA AR SR G 75 5 0 DR A TR o A e R
FE S B RITE R 15 e 545 68 2 R e pEbiikss &,
RIGHEEA 1 _ERZDOCYRBRARIC AP 1eG 254,
T B C AR -2 40 B TgG- B 3 B A - 1) s it 9 1 4
B TGO R A 24P 1gG o F, 2 4
Wokr_E B SEHT R 1gG #R AT BE S 45 A TR — N BT bR 7
& AR, SEMIE M ECIREZ AW . BEEZT T,
DOFRRCIR G 2 G S AR RO, 245X 26 5 A 3k 304G
LRALET, R bR AR B 45 A W ECR S 2 A R
ARSI b 1 N < e S PP G o5 I I D e M M U E 21
B 1gG [RIRE SRR 1) 52 A5 4 3 101 1) SR e B B AR5 A TR A
Je B, TERUR R L . SRR, IR T AR E K
I AR R BE A 10° CFU/g A_F AY RIA IR B AR S (W36 1) o

*1 FEMREM
Tablel Sensitivity results of the method

JikRik BE(CFU/g) i 2%
10° 5/5
10° 5/5
10* 5/5
10° 5/5
10? 4/5
10 1/5
10° 0/5
0 0/5

TE: 4/5 RRNMARGIN 5 vk, Horh 4 ORISR, HA R HL,

32 FEHFM

PRECE IR FAREE s, WAL 0.5 22 A A= 21
KRR, A | mL RS 24 g FHEARET, MA
225 mL 3% S AL E E K, F 37 CHEFRiR. Mk
ML ST RE SRR EA TR, &5 R BoR, R SR
ML (ATCC17082) . MG (ATCC27562) . M #ib1]
BB (40 3 bk 200918567) . R BRI B E W TR E

(ATCCI150) . KW HFH (ATCC11775) ., 4 v (05 % B
(ATCC33862). O1 RIZEFLINE(/NID. 0139 AIFEFLINE
(MO45) . /IR (ATCC33809 ., ATCC33812) . ¥ #EIN i (CC
016-02, ATCC17749). FBIINE(ATCC 11218)., AZSIRE
(ATCC33653)0% A 38 LR I, #5Ran3k 2 FE 1 iR, 3%
SALAR B B 1 R K R 155 3 R 1 R SR S R U
TG Py R S
33 FHiERREM

B4 RSB T 37 CAET 7 AL, KA

2 FERESM
Table2 Specific results of the method

AT 5 /A ) e

allbead Ik ) ATCC17082 PR
B3I ATCC27562 [
WA IR Sy ESHE: 200918567 [
MRS RI O3 FE VT R TE ATCC9150 5RS
KIGFFR ATCC11775 IS4

B O E R ATCC33862 5Kds
Ol FRIFEFLINTH /NI [H
0139 TFEFLINET MO045 [
IOE]N) ATCC33812 (S50

g N7) ATCC33809 31
O CC 016-02 14
IR ATCC17749 [H

35 RN ATCC 11218 Y503
RN ATCC33653 58S

T8 ZE N B OIONE, A o R I o
Pl MRS gl 2R

Fig. 1 Typical experimental results
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