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B %35 5 COVID-19#7 78 7% 3 (SARS-CoV-2)7h F i F 4B M - 4R ~ 335 -
eBEMT R GEEFNFALLEZTHR - PEARY AniBiE ol &R -
NZaEEE > BEARBAMEN  PHEARGENES - ARIGE - T B
MERET E SO KRR BN TR FZR ZILGEOER - FEARTDIOLER
R A M A SR R R ME 0 20209F10 A27 B b A ATRIBIRIE R 0T
A AR AR ) B (FAR R BB S i 1 5 IR L 2 COVID-195% 4 &
B EZHG - B A R A S BOKE R A COVID-19 8 47 F 95 % 8 Bl RGBT B
A 2021 4F2 F AL b B 56 18] 4% K & HE TSRS IRZ A G~ R E B BORR < 202148 A
2 By #Delta%t LARNAAZ » ARHF 52 L COVID-194m 58 BLA] 7 £ — » 3582021410 F 43
NHT S F = K R BUA] o AR R St R A 41 SR(WHO) B AT A A48 3R 9% 9%
B (FHRE BV B ERR T F B RSBAR LE RGO A%
F AT E Py o MRS A By 1LA% R 35 IR & One-Step qRT-PCRAZ 77 » 4 Jf]
SARS-CoV-2 Bl AR &b 1 54 4 ' 147 J7 % A 3%(Verification) » 18 ] 4% FR(LOD) 7T i£
12.5 copiesy s BR o AFF 72 B 2020511 A6 B Bl46 £2022F8 A31 B 4 & » h3tihin
3348 B K350k & 5= 135644k 3% © COVID-19% A% BR MR 45 R LA »

RASEE S REMR - RS EREK

[l

Al

Fr AU AR S FESevere Acute Respiratory
Syndrome Coronavirus 2 (f&f% : #Fridikss
SARS-CoV-2) LT B Ry T B B Ik 1
et 22, X ECOVID-19 (Coronavirus
Disease-2019) » JH#H 22019412 5 HHEL
T T A AN B BRI % B R GER R TR TR+ R
TS V& OR B 1) o TRk S o P AR R A2 8 A 2R B iR
g+ SR S R S T S 1 R 2 T R S ot R &
BR o MRI20234:3 H 10 H K & & M K82
(Johns Hopkins University)7iikiE 2 & JFEH 0

(Coronavirus Resource Center)iR#&HieT » /&
20204F1 H22 H 2202343 H 10 H ##E3 AT
[+ 75 3 B 2 Bk COVID-19HEZ HIR (]
ErIH6.76f% » TS HISE TR BIAIH 688 F
JUR

FreliE I E RS T X RS A @ E R
RIKERS - FIMGRRIBE ~ EflZ 5 50%
[~ R EE AL H R el RE IR SRR DR
HIWERE - WEVEH R 5 v RE R (F ek
&2 - Woeas R TR R E IR - fE1E
RIEE » BURTEEE ~ #3538 S|ELR
MERFEMERIZRE - 53 B~ N
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EHHY > HINEGHEEEHEL © COVID-199F
BHEHITEIL K (4°C) » B B (-20°C) B KBS
HH(-80°C)J A SE R 21 RAHERF HyE M - &
ifi A TR 3 0 RE R B TS R AT
f o 2R EE20204E6 A A AL #Hr s it i i
TS LR G EEEL - 20206 H13H
WA R TR - SR T ) £ ek f iy
AR B R A A 55 - KRR ST (R
A o (B2 % R AR R B ERB IR
TR o 2 % r B A [ [ A S 1 0 B AL AR
FEE RS AN B EFTCOVID-1995 35
FERREIAR D 205 I 25 e 25 H RS P BE RO
BEE PGS HEEEFE A ~ BN S BREE f B
BAEIMULE - B EHCOVID-1998 %
BE 1 o B NS TEBG T L A 20204E10 B
17H#mevF R - #822020F9H15HHY
Hat - KPE24EE EX 208 E (I e Bt R - 1
S PR L (% TR A E ) R L SRR 6T
7y~ EEANE 12450y ~ BRERE07 & HRR
EafE S - AR R EEFHECOVID-19
RGN - RSB SRS - Lk
HfeE AP BRI B T AT REE B A
EREMEUE - AMEBR2020F 10 3 EE AL
BRI - T R R A EE
T T\ EEE S V2 R f g A MBS T5 E AR AS H
S BERNER S - SRR L E RS
iR M R E R EC 0 i
R BRI MR 3 5 S 8 e AT
T E A E i -

B L B Y NVEL EE A T HHCOVID-199%
B R B 1 B LL IR AR - WHO K& Bl g
B A AR (FAO) Bk 1 38 8 ] BT
R E RN ERES  AEERANIIM
SR AR R SRR B RS R R AR
FROL T S R R 0 A 20204E 10 H 27 HAUES
52K GETEmE ek - R B EEE HITCOVID-19%H
BEES W ELEE PR - REEEE)
Ef it~ JbE - o S e S U S ST

fls oy T3T - e aE s - e
R 2 1% R L Y MU SR N B AT E T B AT R HY
B B WAL ~ IMUEEZRETS
Gt S T B EZE SR TS -

AESHIRRZE EH 2020411 H 6 H#EZE20224E8
H31H1E » FEZE BN YNCOVID-19¥% 18 By ik
AR E TR BN R o S0k DO R e T
BRI R E A B A WETTRE
{E e IR Fe & 7 e (Verification ) A{E I R
PR(LOD)ZHfERY - fHlVRAREE R — - & HE
FEAAN IR EEMEREER - (HBUTER
A O B S E S v REYS R B A 22 2 s
B O REREEGENIT ] - DR SR
HERBIA TR -

MR
—  fpE

Chloroform » isopropanol * ethanol absolute
S tris (Hydroxymethyl) aminomethane (Tris-
base) (Merck, Germany) ; Ethidium bromide
Fragarose (Amresco, Ohio, U.S.A.) ; S-Gal™
/LBAgar Blend (Sigma, Missouri, U.S.A.) °
Chloroform By il ZEHr il » HERE F 70 TEW)
e e

— - B (RNABYDNA)ZEEY ~ fE{t ~ [
WEHM

7 B RNAZL R F LabTurbo Viral DNA/
RNA Mini Kit (Taigen Bioscience, Taiwan) * %
/bR FIQIAquick PCR purification kit * 1%
[l ER - QIAquick Gel Extraction purification
kit (Qiagen GmbH, Germany) ° DA EFTHE#EIES
B 2 Iipate ft Z B A M -

= EmaRlE
(IR Z M (LabTurbo 48C, Taigen
Bioscience, Taiwan) °
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=

-
3AEEHER 4REE HEE

One-Step
fERFIE (EiE/I2E)

HEN{bR S5

qRT-PCR

RdRP

B— - ALRLERREEZCOVID-19RFBIAIRRE

(ZJPCRIZJEZS (Applied Biosystems GeneAmp
PCR System 97008¢ProFlex 3 x 32-well
PCR System, Thermo Fisher Scientific,
US.A) °

(E)Real-time PCRJZJEZS (QuantStudio 12K
Flex Real-Time PCR System (f#fEQS12K),
Thermo Fisher Scientific, U.S.A.) °

(Mdigital PCRIZFEZR (QX ONE Droplet
Digital PCR (ddPCR) System, Bio-Rad,
US.A)-

() 04 2 E & M 79 E ot E EF (NanoDrop
ND-1000, NanoDrop Technologies,
US.A) -

() v o = R L B (KUBOTA-3740,
KUBOTA Corporation, Japan) °

(LR R A B RS FE vk E% i (Mupid-2, Advance,
Japan) °

(VIS B Uk #2158 R #(GelDoc Go System,
Bio-Rad, U.S.A.) °

I RERKREMERZEYE

HREZEYIERZFIEREL © SARS-CoV-2
National standardfE#E 5, fzSARS-CoV-2
Working reagentfZ % i, (2 JF % : CGMH-
CGU-01/2020)" """ E EyE LR 5 -

(i E2EYHE : EDX SARS-CoV-2
Standard &z SARS-CoV-2 Negative (Exact
Diagnostics, USA) * EDX SARS-CoV-2
Standard s A TEHKRNAZEZYE » &H
SARS-CoV-2 Envelope protein (E)ZEXA
Nucleocapsid protein (N)Z[Al + ORFlab
FLA » RNA-dependent RNA polymerase
(RARP)ZEE[A] K Spike Protein (S)Z:[A » 355
(L KRN AZ$200,000 copies/mL » DKL
A ZHgDNA 75,000 copies/mL °

EBETTHEZ2EEHE © 1$SARS-CoV-2 E
FLA - NZE[A] © RARPEEA I DNAKZ
F2 s DUR A #ERNase PR F51" >
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B - ZEREBEKWHT(New Taipei
City, Taiwan)/A A & 2 E E fEpCOV-
19TCDC - # R EFEPCREReal-time PCR
B 2 B M S i Y L rp — T T S S B
2EYE -

A~ BEEEHEHNE(PCR)ZEIF ~ R
T K2 S e

AWFse 25+ KRFESH(R—) /"2
WHO">"V kK e BV TR i e 5
ZitIntegrated DNA Technologies(USA)/A H]
&Y TIB Molbiol(Berlin, Germany)Z\ & & ¥ °
TaqMan probe 5’ Ui £k FH6-carboxy-fluorescein
(FAM)IZED - 3 U+ FHlowa Black FQIZED » iif
FREE ST B N A ZENAR RCE R BE AN AU 58 O 3
VY& (Quencher) ° qRT-PCR S JE &t | = fH £
FTagPath™ 1-Step RT-qPCR Master Mix, CG
(Thermo Fisher Scientific, U.S.A.)8{One-Step
RT-ddPCR Advanced Kit for Probes (Bio-Rad,
USA) °

7N~ R EE R

MEETTIUR - HERAVE LS00 nLATERARIF R
E EHERZGHIRAE - FRIURERZ6
EHEREAE A LabTurbo 48CHRANE - FEFIAN
BYNFZEHER - REEUEE L B
H o RERTES [ 25 BRSe RS IER A R HIRHEA
PP TIZ IR ZE AL - REBRAEEE Lo
Btk - i E A RAZERIRAY .S mLER OVERUH
Bk b BUER-30 CEURER-80C - FTH
BIESERE 2 IR TR I Z B R T -

1+ + One-Step qRT-PCR#&;8l

Bl S JE VA W I el 54X TaqPath™
1-Step RT-qPCR Master Mix » 20X P/P (Primer/
Probe) Mix (ZFIEREG[F10 pM ~ RIS [F-10
uM » TagManfE§F5 uM) ~ HEE 7k (RNase-/
DNase-free)f% * 73 3EMR96FL EREH » FF25 I
IABRAZE R BAR A A TS ul > ZE96FLK
e EE A E T A Eo6fL I ERRE R
B E - 96 FLI FEREE L FFE AQSI2K
Real-time PCRZJE &5 HE 1T S - HoAli 51 DA
QuantStudio™ 12K Flex Real-Time PCR System
vI.L2HEFT AT -« SRS L Bdbie ) SR R 1

R ZF R B E L BB R A AR R
Pk 22 BB L AR ER FH LabTurbo 48CH%MAZE I RV AK -
HEMLETT - BRI LabTurbo Viral DNA/ 4X TaqPath™ 1-Step RT-qPCR Master Mix
RNA Mini KitHUFEHFEN HOAEBRER(TIPDIEL e 5.0 uL
EALabTurbo 48CHZBRZEHUEN » TR L 4 20X P/P MiX..ooooooeeeeeeeeeeeeeeeeeeeeeseeeenn. 1.0 uL
#— * #AISARS-CoV-22 5| FELZFETE T
5| FEPESH SR 751 (Sequence 5°-3°)* ik
Envelope protein (E) gene
E_Sarbeco F1 ACAGGTACGTTAATAGTTAATAGCGT IERS 1+
E_Sarbeco R2 ATATTGCAGCAGTACGCACACA [R5 1+
E_Sarbeco Pl FAM-ACACTAGCCATCCTTACTGCGCTTCG-IBFQ TaqManf& £t
RNA-dependent RNA polymerase (RARP) gene
RARP_SARSr-F2 GTGARATGGTCATGTGTGGCGG ERES ]+
RARP_SARSr-R1 CARATGTTAAASACACTATTAGCATA SR 1
RARP_SARSr-P2 FAM-CAGGTGGAACCTCATCAGGAGATGC-IBFQ TagMan#E

* FAM: 6-carboxy-fluorescein; IBFQ: Iowa Black Fluorescent Quencher.
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B ZE PR BT E TV v 5.0 uL BESEAL, 95°C 105758 1
FEEBRTIETR e 9.0 uL s 95°C 30%5
Y = SO 20.0 uL B R 58°C 1538 .
[ ERRA BEAEL 98°C 10534 1
F R W FRF THIRE = 25°C 1574 1
BuE{b 25°C 257 1
[ 5% 50°C 1557 4 1 TE R BT i
2= (4 95°C 25758 1
g 95°C 3 — MR R & Az (1R R

45
PR R 58°C 301

J\~ One-Step RT-ddPCR#&:8I(QX
ONE ddPCR System)

BUHG 7 JE VA W I S5 1R & Supermix © Reverse
transcriptase * DTT (300 mM) ~ 20X P/P (Primer/
Probe) Mix (& EKGIF10 pM ~ KI5 [F10
uM  TagMan£EEES uM) ~ HEE 7K (RNase-/
DNase-free){% @ 73 8ER96FL S ERE H - FE&HI
INABRAZE R SR E ATRS ul » 296FLK
[ wE T B o B o6 fL I FERE ARV
RS E - BEE S RFF6 LI ERHEEL
% BB IR RF 9 6 FL S % S FE R % 1E 22 GCR96
Cartridges * {#FJPX1 PCR Plate SealerE] R {4 Bt
i[> » FFE AQX ONE ddPCR SystemsfE{ T/ & -
HAERELIQX ONE Software 1.1 Standard Edition
LT o EE TR B B SUFERRFN T
[ FEA AR, -

SUPETMIX ..ot 5.0 uL
Reverse transcriptase .........ccceeveeverveevenenne. 2.0 uL
300 MM DTT ..o 1.0 uL
20X P/P MiX..vioiioiieieeiieiecieeieeeee e 1.0 uL
A ZE R BT HE BT oo 5.0 uL
FEBR K oo 6.0 uL
1 = A 20.0 uL
S FERRLE -

B 6L i3] TEEREL

HE 25°C 3574 1

[ % 50°C 6077 i 1

(LOD)

202041 H #7835 1A 2 BR U (1%
1] % L 5 7 B 28 o et i T A I e B T TR AL
Pz » 2% Bl 97 et 07 3 o B RIS 1
A » WHO KB /7 155 HISARS-CoV-2 EX:
IRl B RARPEE[A "' » 38 B 5 v b I 3 (E N Z= [A]
(N1~N3)F A #HRNase PEA"Y » i ke H
AR HINEL A KL ORF 1abZE A" » 2K » A2
i HISARS-CoV-2 NEEARY 7% - EEIFIHE
KR B T Y LB A « A9
FRAGHTENZ2Z & B 7% - S e e 2
E Y8 A B R R (S E AR IR 77
Ei=EEEE ) - 12 ESARS-CoV-2K% S
#e AR E R E SR © SN » SARS-CoV-23:
RIS L PR » TR R FE IR B — (i DA
RYERIERY A B i B SR 2R
BEtE"T o AL - AHFEER A B B WHO £
BRI DU R R B M | BRI B E
F R R RARPEE A f i ISR+ AR a2k U
Rk - AT E RN A RNase P
FMA - K SARS-CoV-22%EY)E (EDX SARS-
CoV-2 Standard)#EAE 71,000 copies » 200
copies » 100 copies * 50 copies » 25 copies %
12.5 copies * PAQS12K Real-time PCR{E#+H ]
SARS-CoV-2HYEZE A &z RARPE: A » [ — 4371
R EELAI(E —a) K2 RARPE: R (B —b)i#{TOne-
Step qRT-PCRAYE KIS HhfR - P2 (A
H5 e g 4 - RARPERMYER S |+ /8
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i A VS A SR T2 COVID-19R 3255

ADegenerate primer >'? » RARPEE R85 1 1E
R AR SR P B i K= FE & BB RNA copies®l
BRI A B E R - R R LR
HE R FUEAS (Threshold line)fJ[# {E(Threshold
value)ZH 5% B 7E & O B8 8 i 47 19 5% 1 RS B
(Linear phase) » UGS A M2 (& Rl &

SR M AR AU AR I - RIS L ER ST Y
HRE  REHAERERRIER E 0.2 (B
a) * RARPE: KR RRI{EEE E £50.064 (1B —b)

YRS RN BEE A R RAR P AL A I R
Bl3#£12.5 copies ©

=~ LlddPCRf# 3 ##SARS-CoV-2
ZSEYEMNERZEEH (Copy
numbers)
51,000 copiesh ke #3375 B F5200
copies ~ 100 copies * 50 copies * 25 copies 52 12.5
copiesfJSARS-CoV-22EY)E (EDX SARS-

(a) E gene
1E01 ¢
1E00 4
0.2
-
o 014
=]
1000 285
200 30.8
100 323
0.01 4
50  33.2
25 347
L 125 354
0.001 LY A
2 4 L] 8 10 12 14 16 42 44
(b) RARP gene
1E01 ¢
1E00 1
c
m® 014
< 0.064
1000 296
200 31.5
0.1 100 324
50 332
25 34.3
125 36.2 P
POl o\ N S S S T S N SO N 2RI~ . N SN S W S S WA
2 4 8 8 10 12 14 16 18 0 22 24 ) ] 30 2 34 36 38 40 42 44

Cycle

= - {EREERIEZSARS-CoV-22EH)E (EDX SARS-CoV-2 Standard)/#QS12K Real-time PCRF#E3E

gene (a) &RdRP gene (b) 2 {&AI#EFR(LOD)
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(a) E gene
12000
10000 Ehiiibbiiy:,:, —
- " B [ Himasgs |0 08 s
s A e AR ot .
o 8000 [LTMERTIETR - S
2 .
2
= 6000
E
< 4000

2000

0

E A01  BO1 | COT DO EO1 FO1

G01  HO1 | AO2 BOZ2 | C02 D02 | GO3

EDXH M
(copicy | 1000 200 100

50 25 12.5 NTC

ddPCR

Conieyy | 990 173 108

55 22 8 ND

GRT-PCR
(CLil)

28.5 30.8 32.3

33.2 34.7 354 ND

(b) RdRP gene

10000
9000
8000 |
7000
6000
5000 |~
4000 | .
3000 [¢ °»
2000
1000

0

-1000

Amplitude

RdARP | AD4 BO4 | CO4 D04 | EO4  FO4

G04 HO4 | AD5S BO5S [ COS DOS | GO&

EDXHi 01 i
s | 1000 200 100

50 25 12.5 NTC

ddPCR

Coneyy | 503 83 53

22 11 3 ND

Vot | 296 315 32.4

33.2 343 36.2 ND

B = - {FREERFEZSARS-CoV-22E4) & (EDX SARS-CoV-2 Standard)#$QX ONE ddPCR#&8IE gene
(a) RdRP gene (b)Z#ER K qRT-PCR CHERILEEINTC (no template control); ND (not detected)

CoV-2 Standard) ° U\QX ONE ddPCR3#47One-
Step RT ddPCRAzHI » #5 5 #RE geneZ fiHI{E
E@iﬁﬁﬂ@*ﬁiﬁ(ﬁza) » JREdde Kock®H AHIHE
SOEML - FES I ddPCRENE Al 7F 2 TG = 48
Hrkin s E A o ARTTAEE 23
B HIRARP gene » H-EL[AFE H Hn g 0 {E &
TEHA(EA Z R (E =) - M X digital
PCREZNEMHPIIRE R » (HELHKE genefd

RARP genefF [Al—22 % ¥)'E qRT-PCRAY g HI#5
5 E gene CH{E/NARARP gene CH{EH#IEA
3

-_ N\

AHERESBERAE L
COVID-19/" =5l
AHFFEE20204E11 56 H t@zozzﬁis H31
H 1 o3 R PO {E R B T A2 B R An f 4E R
[fi =~ COVID-199% 25l » ﬂﬁzﬂﬂﬁ'ﬁ&é?Zﬁu R



iy AL R R

TEE — iR RAE - TR LR 22 I L One-
Step qRT-PCRAgHITIAZAYMERY - BEH =B AT
(bR B R R EE B A V)M B R T HE L SARS-
CoV-2 National standardfE#E 5, &2 SARS-CoV-2
Working reagentf5 4 i {7 115 sl — H Bl (L S5 1%
FRZZARAR - 1T H B LR B LR ZE U One-
Step qRT-PCRARHINY ST EEMERD » ILAM » 7EOne-

(a) E gene

1E01

National standard

1E00 4

0.2

FHEFH 2 COVID-19H 57

Working reagent

55
]

Step qQRT-PCRAZHIGEFE A » 7R [E] A58 FH H Al
TR [E M E RIR S IR 2 EY)E © EDX
SARS-CoV-2 Standard fzpCOV-19TCDC'H #
HETTCOVID-19%8 B 1% W s B i /7 %M 28

TR FEEE (EREZIIRNA m’%}\I/m\
AR AIRNA ~ S H R KR DNAREHT)
R5 P B IR AR RS 3R - DA B i 22 (1 S R

pCOV-19TCDC

014

ARN

0.01 | / _
74 ;

o001 L
2 4

~ EDX

Cycle
(b) RdRP gene
1E01
National standard ooy VS O SO W
1600 { Working reagent
DX_
8 o past /pCOV-19TCDC

0.014

0.001

NTC

n

24 26 28 30 32 34 k-] 3 40 42 44

Cycle

[EPY - SARS-CoV-21Z 4 R IR 22 E 2 i AlfER
HEML ZENBEE L YR IEL B SARS-CoV-2 National standardEdWorking reagenti@# & 2 i 5

## « EDX SARS-CoV-2 Standard (EDX)

pCOV-19TCDCHEBE P22 A ¥IERAA(NTC)HAQS 12K

Real-time PCRS£1TE gene (a) & RdRP gene (b)Z &8l
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RE ARG IS SR AP A THIA(BIY) - E— A
ddPCRI#EZZSARS-CoV-2 National standardfZ#E
it 2 SARS-CoV-2 Working reagentfZ ¥ 5 7
A ST AR EE R B E—
RRIRAZ R 7 I MERY - A7 BT b Y (E R B Y
L

PRSI 202011 H6H ZE 11 H20
HEtE s mt i R BT RSB R E D 2% H
B NAMUSEEREE - HeahBp 4 B 22 2 A5
A~ A R R AN, - BRIV
WESE - TEEERT - HER S BIEU » 44
fFER AL © COVID-19%5 3 1% Wb B et S By e
P e

B E2020E12H1THE12H27H -
FrHEBTHE L M EmNAMIEEZCOVID-19
WEE R > WIMATIEZE(HE - H
A EE - FEERE - B AEE)Z S A S
oK FE S N AMEE S ERERATERY - S B8 (B %
W AZFEA A HEAROKE S, - SE7THEE
fn > 3020 R - MRS R R

B E20204E 12 H28 HE 202142
H16H - Frff 8T S B A LN Mg 2
COVID-19%% 3% B fi B » P 158 o o5 e B ot
ZBIR KR SR ARTIE S B E B R 2 b
R B S BRARAERY - h s 8 B 5y A ZFE A
A ROKE L - FR19BEE R « 740 - il
FER Rkt

A BIBECOVID-199% & 18 ot 8 1L -
NEERE Bk DEREIES WA SRR EE S
B TR LIRS MOR B AR
TR - HEBTURE EY 2021452 H 17 HBIG » 4%
K A Bt BaTE B 2 A 2 e B2 A b
TKEEML S KSR » 202148 H23 H Ryl 4 Delta’
B AR - FEE L EEICOVID-19158 5 Al
JIZE 0 20214E10 A5 H I & B R L
BEARRF R A A A = K BRI - H %2022
F6-7HHAR - BINCOVID-19% 52 WilizE -
FERARGIEBER N SR » S 0S A

BN IECOVID-19E F I EHREE T » B R
EL A5 B R M HHCOVID- 1995 3% 8 » 72
20224F8 A3 1 HAG AU B - #7520 TUPE EL A4
B 182021428 17H £E20224E8 H31 H HLFEES
1AE6fE A Be33(E B S0 A2 HEA ~ FEA
BN FER - KEBOKR - 24340 E &
936/ fan » baiE R Rl -

AWFFEE 2020511 H6H ZE20224£8 H31H
BB E TS A AL i E (T COVID-1995
FEH - SRIREEES - 208 SEE K
Pk B 5 4 B 2k 33 B 22 (38~ PE AR »
R~ F) - JEEE - HPE  HA - R~ B
[E ~ #BE ~ ZZE R ~ FEIE ISR AR
BEAHER ~ e~ APEEE ~ W ELEE R BNz
N~ ZRE - PUARZE - R - fEAE - B
fl -~ BEE B BE - A BB
FiE ~ ENEE - JEJR 2 R B R i A2 FE A
BN HEAN > FEA > KE L RO R3S
EERAE (B~ 22) » stE MGy
FEERT - (EHBTRT ~ R I - HEHE
1,356/ B At ETT R ] - COVID-199E H %R HY
Trbars R Rl -

WHO K FA O 55 5 B #H #% B 50 5 1 #2535
BERFER Y SR e N EE o AR
1,356 5 kg BIHE SR R COVID-199%
BEREN - RAEEMIMEEE RN EEF T

RixEE > <{_1BREERA!

Bl - 350t EmA LR LR M B ERAZ Rkt
RHERtRESRAR




i AV TR A LSRR T 2 COVID- 199 3 B I

RT - EOAHRREERECOVID-19RE KBRS A & MK REFER
& :ﬂ‘%‘u’ﬁfiEU(ﬁt%z) ‘ i
TR 4+ FEA A FA TKH g
EE 2 49 11 3 - 11 76
HA 39 24 - - - 6 69
e 30 - - - - 7 37
PHEE - - 35 - - - 35
] 27 - - - - 1 28
ENfE 18 - - - - - 18
BEAFIEE 2 9 - - - - 11
T PETE 2 2 - - 3 2 9
R 8 - - - 8
JEHE 8 - - - 8
TRI - 1 5 - - - 6
=l 3 - - - - 2 5
i) 3 - - - - - 3
/f - - 3 - - - 3
EE 2 1 - B, 3
JIIEVN 1 - 2 - - - 3
b1 3 - - - - - 3
ISR 1 2 - - 3
LGRS 2 - - - - - 2
BEhiE - 2 - - - - 2
FHEE - - 2 - - - 2
& 2 - - - - - 2
LT 2 - - - - 2
B[] - - 2 - - 2
FrT AR A 2 - - - - 2
BELHAF] - - 1 - - 1
piagiiEavtliy 1 - - - 1
At 1 - - - 1
HEE [5 - - - - - 1 1
[ 1 - - - - - 1
[EZElS - - - - - 1 1
FAE - - - - - 1 1
vy 1 - - - - 1

HEET 161 90 61 3 3 32 350
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ABSTRACT

Studies indicated that the COVID-19 new coronavirus (SARS-CoV-2) can survive on the surface of
plastic, cardboard, glass, metal and other materials for more than half an hour or even several days at room
temperature. In the mainland China, the SARS-CoV-2 nucleic acid has been detected from the cutting
board once used for imported salmon, and from the packaging surface for white leg shrimp from Ecuador,
frozen chicken wings and pork from Brazil, frozen pomfret and cuttlefish from India, frozen cod, ice
cream, cherries and other imported products. In view of that news of detecting the new coronavirus on the
outer packaging of food kept attracting public attention, the Central Epidemic Command Center instructed
the Taiwan Food and Drug Administration (TFDA) to initiate a study on SARS-CoV-2 surveillance
of imported frozen food package on October 27, 2020. First, frozen meat and aquatic products were
monitored from countries with high prevalence of COVID-19. From February 2021, the scope of random
inspection was expanded to imported refrigerated and frozen meat, aquatic products and fruits. In August
2021, in order to prevent the invasion of the Delta mutant strain, this study was one of the enhanced
surveillance programs for COVID-19, and was later incorporated into the three major routine surveillance
of the SARS-CoV-2 in October 2021. The COVID-19 testing methods of the WHO and Taiwan Centers
for Disease Control were employed in this study. The sampling on the surface of frozen and refrigerated
products packaging at the border was assisted by TFDA Centers for Regional Administration (Northern,
Central, Southern). The detection process integrates automated nucleic acid extraction and One-Step qRT-
PCR procedures, using SARS-CoV-2 national standards and reference materials for method verification,
and the limit of detection (LOD) can reach 12.5 copies of viral nucleic acid. This study was carried from
November 6, 2020 to August 31, 2022. A total of 350 batches of products and 1,356 samples from 33

countries were collected and tested. The test results of the COVID-19 virus were all negative.
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