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Rapid detection of foodborne group A rotavirus in shellfish foods based on
near-infrared immunochromatography
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ABSTRACT: Objective To establish a fast and sensitive method for detecting foodborne group A rotavirus in
shellfish by near infrared immunochromatography. Methods The monoclonal antibody 4E1 of rotavirus was labeled
with near-infrared fluorescence. Near-infrared immunochromatographic strips and related standard substances of group
A rotavirus were developed and detected by near-infrared fluorescence scanner. Results Near infrared fluorescence
was completed in 45 min, the detection limit was 0.5 pg/mL, and no cross reaction with EV71 virus, adenovirus, nor
virus and hepatitis A virus. Evaluation by the test found, the detection time of near-infrared fluorescence of rotavirus was
the shortest and the detection limit was the lowest compared with conventional methods, PCR and colloidal gold.
Conclusion NIR immunoassay for the detection of rotavirus in shellfish foods has good specificity and high
sensitivity.
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BRI FARE T A BERV-A), R0 B B4R E KA
AT, RALYERE, 51 B R B RAE A RN
B IEYE 5 H LV LE, RHERY LD, eIz
T HARF D, &P IRIS SR B AR L 4,
LR AEARIRATT T AR T, 2V g g i A 2 e 1) 32
ERIEREZ—

H AR R ik 2, FEAFERE . K
Gaidi . bR . BT FURBEAESL | W RIBEAE iG55
W% S I8 A Wi IV (reverse transcription PCR, RT-PCR) 4%
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A FEARIRE S Wa. SALL(H IR Lo 7500 T
TR PG ERERRE A Y bl E B3R B A R
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qPCR)IEG & [ AW LRORE)VARA A 1
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23 KWHE
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Fig.l Immunochromatography assay strip
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F FARFREE 3:7 DA JZ MR, BN 6 uL MIX Ji# Al
FUFHIRACK b, RAEL M RGN 21 4y 1S
*‘Z‘ﬁg‘:&lo

3 HERE55H

30 NAMHRPERFSEERNLER

Zeid kil R B DU ERE R P & A RERIA R, W
B 555G R P M TOEARIC B PUE S R EE PR -k
BEWY. PURBUAR A WS R4l ATt . PR
PUARE &R BRI, e TR 5o
B2 U REBUIAI AR o HiE 2 0 BB A T AL R AR S A
Bl AR ST RS, 313 P 4R i 1 A I F B4 48 1 5 e
BTN LNIEEI NS

W 2, BRI ER R B2 1:30, 1:60. 1:120.
1:240, 1:480. 1:960, FAPEXTHE, F3 5100 5 6 00 £ o 45
2 X DGR, TR KU oL & gk, FHZ
WACKA NG TRIEL . KR K8 w5 o B 2e 6 % G g,
FEHAZAG IR PHESS T . 45 FRUF S5 IR 5 e e 2 AT it
YT, BAARE.
3.2 BREBJIELINEERNER

¥ 2.3.4 RPVGRHES B INEI 44 L, FELLAh
PENCHIAFIHG, 1R Bt BRAGI IX a2 ' e A gk 2 X 3 e
U R R B I N IR, G0 SRS I 2R AT s 2k 9 M,
AFRREEEREASEA TN 3 WKk, BCESSEME IR AE, A

Q)R ZEIR MR 1.
1:30
14000 /
1:60
12000 |- ¢
T s 3 s 3
10000 | gt yirt i gt g : : ‘L
- 3 . 1 ' 1:120 | ; R }'
< 00 N AT i 41 iR 1240 O i
S L 4 1480 2
A R B
6000 o il gt ;- g
R o b R i L i~
: S TS R T ;. f s
4000 [d-tfepodetotd o TEE oL S = ;o
Fil WA W WL L LA A
2000 |
0 -
-2000 L L L L L L L L 1 | | |
0 0 20 3 40 50 6 70 8 9 100 110 120
A R]/s

2 A TERRRR TR AR AR R O AR DN ]

Fig.2 Low noise excitation fluorescence detection of group A rotavirus
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Table 1 Results of fluorescent quantitative detection of

rotavirus group A in different concentration

W /(ng/mL) A
0.5 0.25
1.0 0.34
2.5 0.56
5.0 0.87
10.0 1.25
20.0 1..98

DA ARG Y0 06 0 6 4L L (140 i Y B R R A b, S VR A o
CAEMMZRILIE 3. 25 oR, FORm R E7E 0.5~20 pg/mL
W, 2GS LM O R R I, BIZMIEE 0.5~
20 pg/mL, ZIELLAM RS CHRIEZHTIERT A AR R
RO AR 20 10 F5 (55 5RO BRI 8 S )2 T I AR A A L),
AR B 0.5 pg/mL.
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Fig.3 Standard curve of fluorescent quantitative detection for
Group A rotavirus
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Fig.5 Results of fluorescent immunochromatographic strip test of adding rotavirus shellfish sample
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Fig.6 Results of fluorescent immunochromatographic strip test in negative control group
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EHTRACAEA PCR 2 FOrikgill 21 0 2R S (5
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U P #2491 B %
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:(latex agglutination test, LAT)AiMI#E R EE . Ana 251
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Fujiko U2 & A SR 2 B T S st n) £, SR
RT-PCR Al i — 1t DNA il J¥* (next generation DNA
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JERAR, WO B TR i e 2l B 55 A0 B, TR uE DA AE 2 B
1] ARG 25 5 . 29 4045 PR real-time PCR . ELISA
JBE A4 . RT-PCR 11 R B 531 95.45% . 96.97% . 93.94%
M 62.12%, FFF M5 R 82.2% . 86.44% . 82.2% fll
94.07%.

®2 VOLREBEERMAKZESEFERME. PCR FEEN A
B IRREERER

Table 2 Comparison of fluorescent immunochromatographic

strip method and PCR method for detection of group A rotavirus

(Rl EEEN
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B2 Rk Ak BRI
B3 B B B
B4 B B B
BS B B BH
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B10 B B A :
Bll B B BRI :
BI12 583 58S BRI
B13 [H FH BRI
Bl14 [H FH BRI
B15 45K H A
B16 PR PR PR
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BI8 PR FH FH:
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B20 Sk GRS BRI
B21 PR PR PR
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FAEFEORAGREDTIR . 2015 4ETFUAAS 1 AR FH I 204004k
e} dyllight 800 fEAFric, Bl H—RIGELI AN s
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PUFI AR, R DA Yk SRR s &, ek
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AT DA B R AP AT, AT DA B AN TR R p b A7
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A FORG UL LT AP SCHRET 5 G s 2 BT HE AR 25 45 il 45
IR LRI R B AN R =8 T Wi S 3 i o U E 5]
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