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ABSTRACT: Viruses play a crucial role in the outbreaks of foodborne disease, among of which, hepatitis A virus
(HAV) infection can cause debilitation and acute liver failure. Due to its rapid transmission and wide range of impacts,
HAV contamination has posed serious health risks to consumers and caused large-scale foodborne outbreaks and
economic losses around the world. Therefore, early, rapid and accurate detection of HAV is essential for food safety and
traceability of outbreaks, so that contaminated food can be identified and recalled in time to prevent further infections.
Because of the low detection rates and the long incubation period of the virus in cells, HAV detection methods are often

time-consuming and laborious, which make it difficult to quickly and effectively detect for it. This article described and
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summarized the currently reported HAV rapid detection techniques, comparing the limits of detection, detection times, as

well as their advantages and disadvantages, and prospected the research on HAV rapid detection technologies, which is

excepted to provide a basis for further research on rapid detection of HAV, and also contribute to the exploration and

development of new technologies for rapid detection of HAV, so as to prevent the spread and harm of HAV.
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FH BT 9% 7 (hepatitis A virus, HAV)J& T/)» RNA Ji§ 5%
FHENFR IR, (U — ISR A — PR RS . 1973
4, HAV H K H Feinslone i1 60 L8R AR 7E H RIHR 2
PEW R AR E b R BN, AZK HAV #Rkdt 5l 3 FhILA
T, 11 A0 DA 7 FFRIIA, 1B, IC, TIA, 1B, IIIA Al
11IB), {53 Bl P i i ) S TA SR, HAV 2 S35 AUIPE
B0k 0 2t i A et s, AR m s Hare A
HIME—fffErE E, HAE AR RE Rl 14~28 d, 1
AIAE IS AT FRAR, SRS IR AR S R AEFE AR
GREDIREAR T B | M R A A B B W, b
HUBZ I HAV 55| &S 2o e sEs . 38
2022 AEHER AR LUSTT, BHAELA 150 7 G HAVPL,

HAV EZAERERE NI LR, BlinAS AZR
Pefoh, A2 Y K . A B
ai BTEEIK B HAV (935 4L 0 8, VR 2 R AR
BIE S T RS SARAR 2 DA 08 AR AR I I,
R K P R R BT RS, I S B0 5 115 1,
HET HAV B9 BB R H GRG0, T HAV
ke, RIS K BIAAE, AAEMCIRIREE P BE A EE
LA ek, 3 04 91 7 s 1 40 A TSR ) R AR
FARRESE AR/ K HAV, HI HAV HAW KI5 4 S
SO HAV Bk — B2 &, s w8 k&, W
PATERE, IF B2t NS A2 pfei%, S0 st
WISER:, A T8O 1988 4F bifgm i T3z 260d 15
Y 11 B R 22 A AR, SR T A Lk R KA
) — K R RUIF R b Sz, N 30 31 &R O7T NI, 47 A
YET, B, P R HAV K I AR X T W LA
A U0 R 5 R A A O T, DA A N B R TR,
I L i 1815295 e 112 b A 1 it — H el

LG HAV K 5 i 4 Hi 8 25 ok 0 400 i 5 o s,
MR SRR DL HAV ME LU B 4, 3% 5% 8 30 KK
R, TP A LRI, AR, BB B
AR, HAT R 1A P2 R Gl 2 R4 R 3k
17 HAV ki, TS, AU T Rt E), 5
T IRAVERIBE, BN T REE, AR TR g
FRVERR B, T 32 W FH O, DR M AR SOl P2 A E
TIEEd, P45 T0URS I 4 AR (4 46 Hh BI5GBt [, 43 H7
HARE S, NG HAV PR A i & Je fnoe 3% DL

BHOR BB S B
1 REFHERK

PG BRI 5 5 1 285 A B0 2 — ) e 2 T 5 R
BISEARJE Y, SRt AR AR P . RS . 155
Pro e M (BARE F AT, KO A X o 7 S
JBT, BT RO A A A I B — MR SR R VR TR, AR
Jo PR G2 2 5 Tl o R A AR AT HAV P
K EZADT 625,

1.1 EEBX SR RN E

TitFEGR B0 28 W% 46492 (enzyme linked immunosorbent assay,
ELISAYE H AR ) 12 e ARl A, i HAV-IgM
I 28 B 0 o R 0 DR e 2R B AR
B PPN HAT RS, 3 o AR P )5 (1)
B AR AR SR IR IR 45 L . #4143 5% A ELISA 5
a3 B E B HAV 5B %% 3 (hepatitis E virus,
HEV)#H A, 455358 ELISA i HAV 2 W7 84.60%,
S AL TR 4 1 (61.50%) . 224 B4 F HAV £ 58
FEHTR T HAV 5 50 B Bt 04 il 25 5 1 1 7 BRI AR 2 0
ELISA, iZ W REE N 0.546875 1U/mL, H5HAbA
FHPE B R 2 O3 U o ELISA e it oAb 58
2RI A VIR R AR, (R Oz e T 2 2 AR,
LG FLFAFI A e i, E 3 &a— 2 Piik-4t
B A 7= A a5 S R A S R, S H A
AIXFREIE, MM By 5t W H, ELISA KAy ) U M AE AR
W RERE R, TGk MO B A e A e
12 BUFELZXERIWE

R, Ak 2 & O B E 43 BT 5 (electro-chemi-luminescence
immunoassay assay, ECLIA) 2 3= %2 1) F H M 28 T 5 S He
fl2f e SR BEA TS BE b A F R TS HL B 2 2 A
RIHRCY) S RY) T Z 045 & R, RS T &
S, AT E SRR R AT B AR R, BN RO S R
4 A BE AR R T, B T s 5 Y, TS
WREMFIAUS, 5 ELISA A4, HARPAMAE R, Bk
BRI . ARASIN e R R, B IR R I Ty o 250t
#1704 ELISA 5 ECLIA X HAV-IgM HiR R4 T 1 %5
FEPEMY, 255 BLISA B HA 5 MUK (100.00%),
{AEESEEA N ECLIA, H. ECLIA 5 B B8 6% Sc 94 B 81k,
W& TGRS E . {5 ECLIA [RIAEAELEAEHAF AR
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B Ie) A, HE T PR AR X G RE A T I R DA R B2 A5
SR L, i LA A A ARG A 8 () [ R
1.3 HRERRESIENEEX

B 5 4 B2 1B U I 5E 15 (dot immune-gold filtration
assay, DIGFA)/Z £ LA BB F LB R b Augk O i
BUR PR, IRy BAEEA, AR AEAS 5 iR
UL, A I SO A AT G T WBEr, R b R
L TIRY B AL ZEARE AR FEA
BRI 77, AT OB R R . AT
K e A 4 . XUBEAE T S, TR T -HAV P4 A PRk
DIGFA, R % FRe 5 7351 92.80%F1 92.98%, 45815
ELISA il ECLIA —&, {HIZH AN Ry —Fhig PER I H AR,
AALTCk: (Gl B R 2 At i, ELXFARv BEAEAS RSN e 52 A
FEAIR, TR MO AR S AR PR i TR R R, R
i DA S B o 25 ) 8, TR IS Boni 32 38 T — 22 PR
1.4 AR BREREAR

VTETAMGE EArH AR (near-infrared immunochromatographic
assay, NICA)ZMW T LT 4boeot 5 s B RS G 1 —
USR5 AT BB IR AR )\ o877 D0 B s A= ) 167 W A T
AT B 2L A3 2 MR AR 4%, SEBURT H s SR 1A ik
A PRSI, 5 AR 4 P S T — R Dyligh 800 3¢
JEYLRH NICA IRATE P AT I £ I HAV YHR, T
H: ) R A /A D E AR ET Dyligh 800 X [ & %4,
WHEA S st/ il R &S . ZHEARR
R RN 1 pg/mL, 555 5-R -G BEE 20 N (reverse
transcription polymerase chain reaction, RT-PCR)¥: AT &
IR 100% . {H B TR H AR F5 2RI, A5 Rl
THEAH AR X B, HARTEAR 5 9 BEAR, & 5 BEm )
25T, DR IHE N A2 R .
15 RASERRFRA

JiE A4 4 4 9% J2 AT 45 K (gold immunochromatography
assay, GICA)JE U4 Fniibr B8, ¥ —ditnic B
W4 Ok, BRI S S RO R BT 4% B iR
B2 e A R S S R S RN A AR IS, IR RN ]
PR B R A5 BRI OR A GICA il ELISA %
20 BIFEAS) HAV-IgM RrUACR 2547 T HhE, &3 ELISA
BRI R 95.00%, &M T GICA (60.00%). [iliZE2ER4
X 1152 R BUFR 1gG PR SRET TR, [FIAEXT
GICA 1 ELISA RIRINZCRMEAT 1 HAL, 45R 278 HAV H
APV BEAIET 20 TU/mL 1 H BRI 58 50 HAV-1gG 4G I 5
PR, MR FRT 20 TU/ML ) 1gG HOAR AR I A 1
ELISA ffusk, {0 GICA A Bl S s, TR
AR, BRAEAL TR A, CRAREE ok tn T R e
MG A SLsiR s, A E] 54550 ELISA MHILA
BRI, BRAREIAR S SL s R Re s K MR .

1.6 3D R4t

3D PRAEF M ARG A - A 2% 36 19 F 4 (human  ferritin
heavy chain, hFTH)44AK: F 10 H WA, @ik B iPis
B 2245 DL L IR 238 31 hFTH 9K ok e m & ), %4585 s
i3 3k AT A A K TR ) B e R S BS54 i,
T ARG B — 25 G M . KWON 2520007 iz A
Kl HAV 8 (825 M55 H 95T HAV Fifk, R R %
R L3 AR SRR S B 57 4 88 TR0 3D 9% (BI) vAgNPs)
T R, RIAT AT — 2D g2, 5~20 min PN RIA]
PR R IEEE S, RERSTERIX 20T HAV-IgM #l 1gG Bt
. HETFEET vAgNP 168 I B4 7 A AR A/ BR 1
55, REESRRERE . (HEAR MR ER D, %
TS A R RE T A S5 N AR TR i — 2 F

2 DFEYFERAR

W o B R IS, B T A A
ARSI T PIREAS b (R S A A R M L AR AR B R
BRI RIE L, BV REA s B S IR,
tnfiE st PCR K H AR BEE T4, MaEf A=, B
HIRE SR Z 1 HAV 2 F AR R FEa LT 724,
21 RER-REHBEARK

E5: 1 PCR Jy i FARAEEON OB, FA7EXHRAE A
BUEAR | ERER = BAERHR SF RS, Joi 4 s b ik 1 7
G, DRI — S G R & X B iz b [X ) 17 A2 B
RT-PCR &% RNA [/ f% 5 (reverse transcription, RT)Y
PCR AHZE A WA, T R 2 30 ol 2 3 Si 3R A0 B 1
RNA 5 mRNA J&, #RESEMMER 1% RNA (mRNA)
JLiESERY cDNA, #EFT PCR ¥, & H mijie s A6 0 by F #
MBI HENZE AR 28 &8 a0 8 i — R S b
) B A ) Z2 F s Bk [F) — PR AR B R £ &
RT-PCR. PROBERT %1 & T —Fh S K01 HAV 3 Fhill
#ITA IB #l IIIA ) =5 RT-PCR, & P ##5 HH FR 4354 0.1,
10 5 10 copies/ v, 5 HE RT-PCR 43 5146 45 3 D5 R A
bb, AUREE 31 & 56 B RV B AR (9 K Hh PR 22 5 AR AT e o vk
JE R Y ARG I B SR A 0 B3 USROS . TS [ E Y
B Cs H AN A RAK, NTI4E 5 T L I 4 5 AR R B
P, CHOU %5 POUR A HR ST A i i T 135 -4 Tl WA S5
S0 7 0800 2 DL &2, S IR D ik ARG HE R
3.7%x1072~6.6x1072 2B 4H 4R 45 35 YL 11 (50% tissue culture
infectivedose, TCIDsp), 6 il R U b SE 1T 04 Rl ik &
10~1000 fi5 . RT-PCR £ AR BAT R R AT . RS & L3,
(BT ZORRIELE M AIE IR Y 3G, HLA RIS 2 A% TR Y
WA, T LA 2 1 S g s B

2.2 ELRTRAEE= PCR

SLHT ¢ E B PCR (quantitative real-time PCR, gPCR)
2 BTN s 2 MR, AR L 054G 9 PCR
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W Z I AT AR ICERET B I A S YRt 342k i+
By B 2 E Ak, B A S 1E S BB S
i WA PCR HERE, HF7E PCR U3 1045 B0k, 54k
B Ct {EFHZA AR A AL 1A 5 DUBFFE R e &R, iR T @
SET SR o il X AR AR AT R AT e B
RNA TFEeHE T4 5%, Bl RT-qPCR. [EBRbR LA L
(International Organization for Standardization, ISO)R %
FARBIERAE 1SO 15216-2 FI T &M T HAV K,
WANG %303 53 RT-qPCR XJ L T 1SO 15216-2: 2019 Fif 7
PSRN TR R T R Je Prig T E 4 HAV
M AR, REEN 102.5 4N RBUSgy & /mL(cell
culture infective dose 50%, CCIDso)Fl 101.5 CCIDsy/mL,
ELMAHDY P45y T4 g 38 1 HAV U # (norovirus,
NoV) GI #I NoV GII it RT-qPCR ¥l 712, % HAV B 2%
AJ3k 31.2%, F-HHE A 9.2x10* genome copies/g, NoV GI Fl
NoV GII HIHH R HIN 20%F1 30%, -2 #4351 N
1.1x10* genome copies/g 1 2.03x10° genome copies/g. %l
RT-qPCR i AR B 1 — K S A T 22 FAG I, DT 44 55
KR, YU SE05H#Sy 7 —Fh 5 %5194 [ st
il Nov GI/GIT, HAV ., #4R9% B (rotavirus, RV)FI AR5 3
(adenovirus, AdV) 5 FhEURIEREER ZH RT-qPCR ik,
%t NoV GI. NoV GII Fl HAV f##: H B4 10 copies/uL,
X RoV I AdV (46 BR A 107 copies/uL, FLI T[] A 4E7E
LXAEH . B T REMEA T2 A LS, R T BE X R Il AR
AT FE], FUENTES 4800 & T —Fh LT o b A
el dE, ARG HAV, NoV GI. NoV GII ¥V
RT-qPCR J5ik, Z5R /R, XFF NoV GII, DU HHE
For i ELA AHARLP A B, XF HAV #1 NoV GI, YAl
FAASE H PR LR E RSN 55 10 . (BAEZ RS RS, T
ZABMRAE [F]— A S 454G, 50 2 ] i e 3 e 5
HPICAHE SR TR E A PCR, [H I R HUE AL, (2
AT A2 BRI B 1AL 23 B3 23 TF 2 19 P 3 2 £ i v o A6 0
Tk EE5K . RT-qPCR FoRREE #EA TP PRI, A
AAAL, EEML . TSRS, Cag) 2T
EAATAL ARSI FREEWAI I AL IZ WD, (HiZ AR
HAr H A T B, W ICIR I TR i
23 WA EFE PCR

T =T PCR (droplet digital PCR, ddPCR)27E
i PCR HIf SE X E i 21 T A A B, B FH i e 2 2
THMIRY TG PCR A 2R <431 805 A~ 98 T+
T, RSy T HE A SO Th ALY A, RSO AR
R —APRNE W SR, A 8 I  FGE Z AT ASORT 5 R 43 )
HEATRGIN, 38 38 B P e 14 L 8] DA R TP 43 A1 T ER 5
FRIN 43 B0 e DBl B, 00 X0 4 B N A4 2R P Y
R BRI Sy T b Aot s P8 28 PCR MR, 2 %) i
A TR, HEm AT Rkl B E D
#F RT-qPCRPL, 4% RNA 5 #, [AIFET Z 7€ ddPCR 1Y

SERE -5 RT %54, B RT-ddPCR, COUDRAY-MEUNIER
ZEHOREST T RT-ddPCR AR BHEARIE 5 1A Joimi A
SR AR R AT, B IEAR 2D 2 g R e S R
AL P 5 L T 5RO AR Ak, G T qPCR [R5 AH
SIS B P RCR R 22, IR R R BN AR
il P AN S5 S 4 1 LG . PERSSON 25 UAG PRAl
UESET RT-ddPCR H# H FR(95%) b RT-qPCR & i 10%,
H RT-ddPCR BEMS 18 AN T B AN v iy 28 1) 175 000 [+ Bt
SE AR AR AR, RS I H G 2 Tk B B S I B9 B/ N AE 1k
FEE FH T b P A PR 5 . HAN el R R 45 L 43
REE—HIF K H T e R HAV 5 NoV GI, NoV
GII # = ddPCR ¥, NoV GI. NoV GII 1 HAV A4
HFRAR 3 7.5, 5.0 F1 5.0 copies/ i » {HULEI ) ddPCR
{14 80T T 5 48 ARG 00 388 0 B EAS TR A R SE A,
BRI 200 B0 A7 1 X A 28 2, I FLAEAN I 2 R AG I )
(8 BR AT IR, 5 RT-qPCR A HG A & 1 1) Bl o fin 45
ZRFENT
24 HNSFRTEREAR

A 5 E R P 5 R (loop-mediated  isothermal
amplification, LAMP)/& 2000 415 ¥X i Notomi %5 A4 H 1)
— B AR R, M T I A A R SR Y B R K
JREE Ry AP, RS 4 FRES R A2
6 XIS PI(5h5 14 F3. B3 M54 FIP, BIP).,
FERVGRY S BL, 514 F3 5 B3 LB, [ i) B AH 1
N5 14, FIP 5 BIP SEA AR b ) -4 76 T2 i 4 )5 3T B T8 il
ZEIRGERY, 153 P im ARG SR ER 25 R B A IR ARG SRR, B
i, ZEREEH LRI e 5 NE IR B DNA RE
B AV R 2438 I AE 1, A BB I MAJIFSHE R BSEAR 1-
HBE Tk, EEU FFE, REFEBRNA—. AL
PAPRZEF I P T LAMP 334 7 0k 5 G 5
Jeik . WhEEYL . BUISMREERS K . IR ARTE DL s N i
BHERF4 . B MBS T HAV (9 LAMP R0 R,
WAL AL, B E RN N 63°C, Kl R EUE
410 copies/uL, 4L R E & NSE i A PLE S | 1, 7
B T HAV BRI R B, 155 5 TCIDsy/mL . B {20 3%
HARE PCRELY ERCRIEFT T HAL; 5 RT-PCR A HiFR LA
JEBRFE ARSI AT T IR, S5R3K W, LAMP 5 PCR ¥3%
BOR—EL, R REE R 10.76 copies/ul, SZFREE SN ZE
BG5S RT-PCR —EL, WU 25580557 7 —Fh F 460
HAV f) LAMP 5 320 A ) % 643 HT (bioluminescent assay in
real-time, BART)HH454 ) RT-LAMP-BART AR, %A
XHER AR FAE . TRV HAV fF H B4 51
8.3x10° PFU/15 g. 8.3x10' PFU/50 g. 8.3x10° PFU/5 g il
8.3x10° PFU/40 mL, %% RT-PCR 45 —%(, RT-LAMP
HAR MG R AE E RS, - FAG A 35 (1 R A
JES RS, & TSI, A5 RN AR, A
EAFERAE, ZEAR R TP S BRRHE A Z %5
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Yy, [IREAFAERRIE 2 1 AN A A ) B, i 7 2 {1
BEE, BT LATERE 5 | 400 0 aed 7 i R e L R L)
2.5 ZEgERPRT SRR

Z g 15 IR P 3 P 3 (multienzyme  isothermal rapid
amplification, MIRAY AR 2019 4ETF & H A9 —Fp 48y
HURTE TR E AR, AR 4 PR A, B
2E 4 % H (single strand DNA-binding protein, SSB), DNA fi#
ERE egp 41, FYIME-Rec A F1 DNA H4HE-DNA pol 1P,
EFREESAMET, 519 5EYH-Rec A JEAL Rec/ssDNA
AR, TEfRIERE gpdl 1 SSB WITEFHF, R AXEE DNA
BIHIE B D-loop XI5, Rk 4iEfif A T S B4 02, 244
9 RNA B, $ESRES Y] LIZEs s RO/ R B4
Ji, cDNA 1} MIRA SR 9 A54R °* SUN 45404 RT-MIRA
FOAM L 2 M7 i 4K 2% (lateral flow dipstick, LFD)#H%% 4,
X HAV [ S'UTR 57 KT &, B ARTE 37°CF,
12 min P4 BIA] 58 B MIRA 334, LED a{4% 4% 4 A IR W0 2 ]
TE 10 min WSS, IR BE R 1 copies/pl, SE4EH
RT-PCR #47 b4, HAEWRRATILE] 100%. ZF ARSI
FEERALAY, TERIEA TR, FEAE HAV S T X 2
ARK IV T o AR FIZE AR TUAE RIS, T
HUEIR LA, 7 i — B 2T
2.6 ZHINRES TENERRAES

S F I AR R ER G YRR L BB T AR
RN S AT IR G, TR A W A FEE 5 P
oAby ORI o T R bR, TAS B 4 1 BNl R S )
(molecularly imprinted polymer, MIP), fil#5A9 MIP # HA5
ZHEAEHMINLS, FRBIEAEAS [RIFIZE A& 0005 b VCECA AR 43
T, HATEERFED . EsebREnilt e, 4 H
BRI 23 B A% B 5% 55 ] S50 T AS BB A Ay S B, nl i
FHHEIBEAR A B AR 0 ZHANG 2P Bk T —Ffit
T MIP HAR R BUHE & T E HAV, i
[ 0.02~1.40 nmol/L, #5tHBRJy 6.2 pmol/L, #arili e H R
R, A RS A TR — 400, LUO P85 5
%1 HAV HIZ.BIRT 69555 (hepatitis B virus, HBV) MIP FY%¢
JeAEEER, XF HAV Fl HBV B H R 43502 3.4 pmol/L F
5.3 pmol/L, ¥iM¥JEEZE 20 min KIS, AU HAV FI
HBV ()[R BRI HAT R4 i) R A8 A ek, i FL ARSI 25
IR LS EEAMT (365 nm)BEAT IR ILZE . (HiZdiARTE
X BT EC A B rh, T B M BRI R G ITAG H
FRR/IN . VR . MEtE RN A3 52 2 e A5 ORI 3R, B
B, )0 FHAZBR
2.7 EREEREAR

FE RS R H R 32 B 2 R A T 24 SN
DNA 7 B vl Iy i 4 76 B AR 2R 18, IR F IR 7 R soe
AR DNA BEFE TARIC, MIMSEELEE T B AN AS

ML IE R Fh Iy, R s . A SR e
B2 18 FAE ANURET 7 A& O Sy T — b H A
KAETRET HAV Rl B R R, ZEORTEAR YL 12 min
B O0 T BT ARSI 100 fM HAV 7317, HZ59: 5 ELISA
K Hi-HAV-IgM 455810 85 PE 22 5. YU %0 iR
T ) 5 T ST TR 2 o N T A O SR B T A
77 H ) HAV Fl NoV AT IR > F 4, G5 R 0N, %
PEA TR HAV BRI R R 1.2x10° JERI4 S, SERRE
R ARG T PG R, ARSI EEE. A
RS, 78 A Rk oA S U B S B T W A i
FHAT S, (i F HA T 25 5 R ER, BRTZ
Jof T g W
2.8 ZHRMFEHEAR

AR PR (next-generation sequencing, NGS)J&4k
F PCR FIFEHIN | & J@ ik (i —Ff DNA P HiA, NGS
SIAT W& kAN, M SEBLIL A Al P, 3 2 7
DNA & il i A2 5 B s in B B3 T 41y A 4 R AR I (—
WD THRC)FHE DNA (RIFS], N T IRF IR
el BB IELH DNA PR HAY, B84 DNA 210400
Py e AR TR] DNA L0 FE DR B i ) 45 kA7 42 1021
NGS — K _EHLAT [R] B 46 0 K 5 DNA 43, HA PR |
o AL LEE % & T 3T £ PCR B NGS, H
2 N R4 J8 1) I RS MR AR AR LT 2 SE R 417
FSkE L HAV AL, DU AATE & A AR 8 2 10
IIfe AR R HAV RS SR 3R 450 R B, SN
HIFHIAEL, VP3 BEFBARAFMRIIEYE, FI/EN HAV 2
RT3 DR AR B ) e e B PR (L NGS B Rt R R
P, TR K S S B HNEE AP R PERRA, 5
LM R R, TR BRI T NGS B (S 500 bp),
BEARASHINS 5 5%, S B /AT S R R, AR AR SE
55 e SEBL AT Ko

AR SCREAS [R5 A I o B (G 1 B . G s i)
BOS S RILR TR 1.

3 45RIE

ML Z AT AT ST R, th HAV 51k F R
TREEPENT Sy — R et i, FAe R, 24t
T A o B A RO R PRI R i R IX, R R A0
JES BT R I E AL IR, RERS 5O 7E L7 v il DR i o
HAV SEATASIN, A7 T 00 PR A 25 5 R g, X i
mh A FIA LT A BOR B, AL H AT 2
A — AT

WEHE BB AWT A, ENAMIEH HAV HRGE S
I AR TEAE A W e ST 5 58, A% R ARSI £ R
G5, IR H AT CARE 198 Bl BOR PR L A
WERRPE . FESR RSO A TARK B8 T), B —

A fia] -
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#z 1 HEPFXHEHREEUFZAR
Table 1 Rapid detection of hepatitis A virus
, N pisall N . .
25 e gy Kz H BR N L7/ s, SCHER
H5} 1] /min
N XM EERRAR, AR R
I 5E 4 S N s (7] 45 . .
DIGFA / to o AR IR, s sstimmn o)
. ° T H A
) ARG, Sl o
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G AR he o AT A TS B R AR
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SRR B, R AR .
GICA 20 TU/mL 20 Efzgilﬁ%ﬁ Bepr SRl A BG P, MR, [24]
3D Hk 0.00 uM . SNV, HERG R, REJERRE fEh—MErik, HirkR iy
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Syt 8.3x10° PFU/5 g / [48]
bR IS FL G HAV 00k
RTMIRA 1 conies/uL. 7 RS, W RIEREL  DNA JH R, e —4 s
- copies/p K. % HAV FIEAIE TRk
HESH T a5
LIRS T 6.2 pmol/L / Kﬁ{ﬁ"”;%ﬁ, HA Ny R R [57]
i PEPRE, W HAMS AR IE R ARERERI, S5
M Feles 3.4 pmol/L 20 g ARG, [58]
. - FH T IZ e AR T 5 22 B 53 1
LR 1.2x10° ¢ HAMRE, R, miEE. e o
e man s G SRR
" AR
WAS AR XS S B, XU Hr
NGS 10% copies/pL / PR, S, R NGRS R, MARTESK [63]

o3 S AR AT 2

T /3R SRR K

(D RBE SR TR Sepesr PR IR R U
i, (ERRREA R, A" SR 3T BOR R
PRARARD, o] Ul R 615 2 n bt B, X
TERFA S BRI TEOL T O TR, J2 F T HAV A
R Z R . (AR BUEEGR, SRR A5 2 I
TP R, SRS, SECHBUBHTESER, it

XFSEBRAAFEOR % . (RGN BRAGIRIAR,  H AT PRAG 1%
X HAV BREIBCR AR, X AT RE
sl RN TS U AL A, S, T
FiZ, WERSERRE. Q)AL H AiE
RRZA AT RN . = A BRI R B
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