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Effect of different specimens pretreatment methods on the detection results of Severe
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Abstract: Objective To analyze the effect of different specimens pretreatment methods on the detection
results of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) nucleic acid. Methods Eighteen
uninactivated pharyngeal swab specimens with positive detection results of SARS-CoV-2 nucleic acid were se-
lected as the research objects. The specimens were pretreated by 56 °C metal bath for 30 min,56 °C metal bath
for 60 min,56 C water bath for 30 min,56 °C water bath for 60 min,chemical lysis for 15 min and chemical
lysis for 30 min. Analyzed the detection results after processing with each method. Results After treatment
with 56 “C water bath for 30 min and 56 °C water bath for 60 min,the detection rate of open reading frame lab
(ORF1lab) gene was 94. 44% and 100. 00% respectively,and the detection rate of nucleocapsid protein (N)
gene were both 100. 00% ,the false negative rate were both 0. 00%. After treatment with 56 °C metal bath for
30 min and 56 °C metal bath for 60 min,the detection rate of ORFlab gene was 83. 33% and 77. 78 % respec-
tively,the detection rate of N gene was 88. 89% and 77. 78% respectively, and the false negative rate were
both 5.56%. After chemical lysis for 15 min and chemical lysis for 30 min, the detection rates of ORFlab
gene were 77.78% and 50. 00% respectively,the detection rates of N gene were 77. 78% and 61.11% respec-
tively,and the false negative rates were 11. 11% and 38. 89% respectively. Conclusion The pretreatment
method of SARS-CoV-2 nucleic acid detection should first be 56 °C water bath for 60 min and 56 ‘C water bath
for 30 min. The chemical lysis method has the greatest impact on the nucleic acid detection results of speci-
mens,and it is not recommended to be used in daily experiments.
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FH 37 75 56 R 5 75 (SARS-CoV-2) Ji& 4y BT 3 iy 37 24
PRI R T 26 (COVID-19) 75 4> Bk K 70 Bl 14 2 %
7, NI SARS-CoV-2 J5 # i Bl = J7 1 0 I 3
IR L AR P N A R IR R DR A 45T SARS-
CoV-2 1 4% Jy ik , Ty i m 20 4 Mk gy, L A )
B S 98t E B PCRY, F 84 %) SARS-CoV-2 3t
PR 2H v FF 2 i HE 1ab (ORF1ab) FAZ A 5% & 11 (N)
FEA TR . SARS-CoV-2 J& T B J& j Rk 55
Xof 58 A A B BRS, IR AE i A 56 °C 30 min., &
B 75 Y0 2 B2 4 A SR IE SARS-CoV-2" A i
7 0 e R 14 il 4 5 6 2 A 0 AR A T O R
AR BRI R B N E SR RT EE  J 1k KOE JE TR AR )
4 TSI AT R R A I L H 2 R e AR KOS
AT E . BT, SARS-CoV-2 % A
DU B P 2 0 v, KT R A R R R A
2,

1 #MRE5EHZE

1.1 ARASRIE  BEBUARBE SARS-CoV-2 #% B A i 45
TR BHPE G 18 3 A I3 M AR 7 B3 AR i AF 58 % 42

1.2 XA 500 Fon d B IR KA R (R R
HRERAIRA RN FD T4 LTS SE R A AR
HIRAFD 4 B SR H2 B QL0 BB B A
FR 2N 7))\ LightCycle 480 11 52} %% 3 & 8 PCR 1Y (i
+B KA A, SARS-CoV-2 # W2 & il i 77 & (W &
Wt PCR . B Z AW R B A BR A Al it
2.20200303) ,

1.3 Fik

1.3.1 AeAbH A AL 50T By, B
RFLUN 250 pl; 435K 56 “C 4 )@ ¥ 30 min,56 C
4 JB¥ 60 min,56 ‘C/K¥ 30 min.56 ‘C/K¥ 60 min,
12724 15 min fL2# 24 30 min 6 Fh 7 kAT AR AR
FITAL B B30 bR AR 349 15 B X B OIS AU fl b 3

1.3.2 Bkl RH4 A R BT R
PEHC, #2HE SARS-CoV-2 A% iR K il 3t 551 & v B 45 fic
il e A% BR ARSI A & L N FE 5 BT LightCycle 480 I 52
% % E B PCR X I, 45 °C.10 min, 95 “C.15 s,
58 °C .30 s. ¥R 40 ¥k, FE 58 CHEAT B 25 9 LA I
D¢ 18 k¥ FAM, HEX/VIC/JOE il CY5 @i,
I3 IR ORFlab 3 RN 3 DR A0 P 6 P 56 [ MIN-
BH. NURPESRE N 2 LR, b vk 52 56 v 4% I g fL
PIUR P LR Ce B 39 75 A 50 & vl B 5 4 e 2ok
WH C EANTE S 2RSS .

1.3.3 g5 HE FEARAS I &5 55 bn e 1 il
ENE ST, Ce{H>>39.00 3¢ Ct HZS [ MM ¥ 1
Mgk 5 S, H Ct {H5<<39. 00 M FHM:., SARS-CoV-2
A TR G I B 1k 25 SR e A v T W R AR 2 A SRR
AR 14, (D[R — R isA  SARS-CoV-2 2 4~
PR (ORFlab N B SEEF 28 % 5 it PCR A I 45 4 34
Shy BE P 5 G S S PR B R PE R 2 SR ) R

SRAE A DU L 40 SRATS Sk B A BH P S R R BH
(2) T Fh 288 U A5 A S B 2¢O 7 1 PCR Az il 45 2 ] i+
L1 BB A BH M B[] A 28 AR A A TR R A A U 2y
HH BRI A H P ) G 4 SR L AT R BT

1.4 Siit2pabs R SPSS21. 0 #4347 504 4%
M. THECTOR LB R E o R RN AR IES A
BT SR LL M (P, Poy) s, 2 410 1 &R
Kruskal-Wallis H ¥:5. M1 P<<0.05 A& FA 41t
2 % R

2.1 A[EIFRAH 4L %N ORFlab K& [ A i 25
R NI4T AR AR i AL BRI ORFlab 3 A 1 R
100.00% , £ 56 “C /K 30 min.56 °C /KA 60 min &b B
Ji7 s ORFlab JE A 1 324300 2 94. 4496 ,100. 0026, 28
56 °C 7K ¥ 30 min Ab # 55 UK Ab #AS I AE B9 22 {6 R
1.13(—0.37,2.55), 2 56 ‘C/K¥ 60 min 2L F 5K
b B A TR B 2518 K 0. 25(—1.81,0.79), Zfkh2
fi# 15 min b2 24 30 min 4B )5, ORFlab £ £
HURAY 9k 77. 78 % .50, 00% . 4k 24 f# 15 min
Ak B 5 AN b A B Y 22 R 2. 94 (2. 43,4.17) . &
A2 2% 30 min Ab B 5 R b BRI 1 22 (6 R 4. 30
(3.55,5.52), £ 56 C&JE# 30 min.56 C & @K
60 min 25, ORFlab & KK %4351k 83. 33 % .
77.78% ., %56 C4 )@ 30 min AbH 5 R 4b BAG I
Y2518 R 2. 01(0. 43,4. 80), 4 56 ‘C 4B 60 min
Ak P55 AN A 3RS T A A 22 B 1. 75(—0. 44,4, 20),
ASTa) AR AR R b B 5 3% 5 7R b SRS DA A9 25 (H 22 18] 22
SHE G FE L (H=39.26,P<0.05), W1,
2.2 AFRRAHTAEE G T N B R AN
AThR A | 4b BEEF N &R KL %o 1000 00%, &
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S b S AR B 2218 A 0. 80(—0.01,2.71),4 56 °C
KW 60 min Ab F 5K 4b BEKS I &Y 22 (6 A 0. 39
(—1.10,0. 80), & {2 4 fi# 15 min, 1k X %
30 min &b # 5, N JE KK R 4 5k 77, 78% .
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5N A PR DU E ) 228 4. 40(3. 19,6, 23), &
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Ak BTy 5 AN A B B Y 25 (8 2 0] 22 5+ A Se it 2
BN (H=27.32,P<<0.05), W% 2,

2.3 A[FFRAFAEI )% SARS-CoV-2 #% MR 5 I
4 18 M i A A HE AT A AS if A 28 B XUHE A A T 485
B RBAME, 1A ARZ 56 CAKH 30 min 4B 5 H
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PEASE AR BH P LR BAPE R 0. 00%6(0/18) 48 56 C K
% 60 min ALFE T 18 173 bR A BURE A A5 0 25 2R 3 2k BH
PEBBAPEZE R 0. 00% (0/18), 24k 2% %% 15 min
AbFR S B 2 03 AR A BURR bR B L 3 40 b AR B0 HE B BH
PEARBI R 11, 11% (2/18) s Z Ak 24 2L 30 min
VLB R AN O T NP F 7 S K AR (i T N R L T |

P B B R R 38, 89% (7/18), £ 56 C 4 )@ I
30 min ZbFRJE I 1 A5 bR A SURE AR B0 L 3 4 A A B
AR BHAE AR AR 5.56 % (1/18) 34 56 C 4@
60 min ZAbFRJE B 1 0 AR AR SCHERR BHAE L 6 1) A5 A
PARAR B IR BAME R N 5,56 %6(1/18), WL 3,

x1 AEGABAAIESET ORFlab EE& M4 R

(7% AAbH 56 ‘C/KIF 30 min - 56 “C/K¥A 60 min k2% 15 min fL2EZ® 30 min - 56 ‘C4JEY 30 min 56 “C4:JEIA 60 min
1 21.98 23.76 22. 29 24. 48 25.58 26. 77 23,52
2 23.59 24. 89 24. 68 26. 29 27. 35 28. 41 22.93
3 23.95 23.88 24. 00 28. 61 27.33 24,27 28.12
4 26. 37 28.75 27.07 29, 21 29. 56 28. 36 27. 80
5 26. 66 25.39 24. 88 29. 81 30. 44 27.02 29. 65
6 28. 83 32. 84 29. 60 32.97 33. 36 30.12 30. 38
7 29.05 27.78 29. 37 30. 76 33.37 35.15 33.16
8 31.73 34.01 35. 85 34,77 37.29 32.92 32.84
9 32,12 30. 99 32,11 33.67 35. 34 =39, 00 31.76
10 32.31 36. 00 35.52 37.47 >39.00 35.41 36. 99
11 33.57 33.46 31.41 35.93 >39.00 30. 94 31.56
12 33.71 34, 67 33. 89 >39.00 >39.00 35.74 >39.00
13 34.49 37.55 35. 34 36.97 >39.00 34. 95 >39.00
14 34. 89 35. 47 32.72 33. 30 >>39.00 37.36 33.15
15 34,95 35.18 35.71 37.40 >39.00 >39.00 36. 90
16 35.73 33.45 33.82 >39.00 >39.00 =39, 00 >39.00
17 35.95 37.53 35.32 >39.00 =39, 00 36. 40 =39, 00
18 36.95 >>39.00 34.50 >>39.00 >39.00 34.62 35.31

H:Ct fH>>39. 00 7~ ORFlab % H Jy B 4153 25 I ORFlab & H B Ct Hik &k 40. 00,

F2 TEBRATMAEFTET NEFRUER

(A% AAb 56 ‘C/KIF 30 min - 56 C/K¥E 60 min fb2A%4#% 15 min - fL2E%4% 30 min - 56 ‘C4JBY 30 min 56 “C4:JEIA 60 min
1 23.72 24,77 22.63 25. 80 26. 94 26. 85 23.38
2 25.33 25.96 23.26 27.69 28. 36 27. 20 23. 21
3 21.47 21.76 21.87 25.48 25.22 21.54 28.97
4 25.43 29. 38 26.14 27.92 29. 59 27.77 26. 45
5 23.72 23.59 22. 67 26. 69 27.96 26.12 35. 90
6 29.95 34. 39 30.58 33.59 35.58 31.94 30. 50
7 26. 66 25.73 27.73 28. 95 31.22 33. 83 >39.00
8 31.72 35. 34 34.70 34.58 37.89 31.93 32.16
9 29. 36 29. 83 30. 20 29. 95 33,44 >39.00 30.53
10 32,92 37.07 33. 64 >39.00 >39.00 35. 39 >39.00
11 33.57 33.98 31.92 34. 48 >39.00 31.45 31.35
12 32,48 34. 89 31.76 30.77 >39.00 >39.00 31.98
13 34,92 34,92 35.76 >39.00 >39.00 34,34 35. 63
14 33.19 32. 87 33.57 33.73 33.57 37. 49 31.29
15 33.58 34.99 34.36 36. 34 >39.00 33.83 >39.00
16 34.76 35.73 34,43 31.40 >39.00 36. 95 >39.00
17 36.73 36.72 34.59 =39.00 37.78 35. 85 34.93
18 36. 90 37. 87 35.77 =39.00 =39, 00 35. 64 34.58

HE:Ct ™39, 00 Fm N FEF S BIPE M5 22 (S N ZERI BTy Co{B i E J 40. 00,
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x3 AERARMLIEAET SARSCoV-2 BN 4 R (ORFlab E£E/N E£H)

%N AALEE 56 C/KYE 30 min - 56 C/KYA 60 min AU 15 min - LAY 30 min 56 “C4JRIE 30 min 56 ‘C4JRIA 60 min
1 +/+ +/+ +/+ +/+ +/+ +/4 +/+
2 +/+ +/+ +/+ +/+ +/+ +/+ +/+
3 +/+ +/+ +/+ +/+ +/+ +/+ +/+
4 +/+ +/+ +/+ +/4 +/+ +/+ +/+
5 +/+ +/+ +/+ +/+ +/+ +/+ +/+
6 +/+ +/+ +/+ +/+ +/+ +/+ +/+
7 +/+ +/+ +/+ +/+ +/+ +/+ +/=
8 +/+ +/+ +/+ +/+ +/+ +/+ +/+
9 +/+ +/+ +/+ +/+ +/+ —/= +/+
10 +/+ +/+ +/+ +/+ —/= +/+ +/=
11 +/+ +/+ +/+ +/+ —/— +/+ +/+
12 +/+ +/+ +/+ —/+ —/= +/— —/+
13 +/+ +/+ +/+ —/+ —/— +/+ —/+
14 +/+ +/+ +/+ +/+ —/+ +/4 +/+
15 +/+ +/+ +/+ +/+ —/= —/+ +/—
16 +/+ +/+ +/+ —/+ —/= —/+ —/=
17 +/+ +/+ +/+ —/= —/+ +/+ —/+
18 +/+ —/+ +/+ —/= —/= +/+ +/+

TE « ¢ Hh BRI FH P ) bR A 35 TR SR A | THTAG I L 5 R 070 O B AR BH P BOKIE O SARS-Co V-2 A% R FH Pk 5 XURL A A 1 4] %€ D SARS-CoV-2

RERR I 5 SURER B4 0 1 9 SARS-CoV-2 4% B e .
3 i3 it

i T SARS-CoV-2 & et , [N b 7% HE 47 A5 A 4%
i 41 BRI 75 R AT K9G A B L (H SR R G 1o R AT RE 4 o
o5 B A TR A i+ AT 5 50 000 5% SR 1 A B 4

AW 5% H . ORFlab 5 N J& [FH £ 56 C K
30 min Ab 5 R 4b #KE IH Y 22 5, & 56 C KB
60 min Ab B 55 AN b SRS IR 1) 25 {8 4 A, LB B 1
FH0.00% . BEHIZE 56 °C 7K ¥ 4k B S A% A< K6 0 8
e H2 3 N b B B A A, B SARS-CoV-2 # R £
D25 51 ) 2 S de /. ARBIESE R 56 °C UK 60 min
X A AR 52 e /N F 56 °C 7K 30 min, % BT RS
LR R A 5 R B AR AR BCE T K7 B b 24
BF K A HsF ) A i 2 5 BObR AR o8 S R B R 8 4, T Rg
2 5 95 75 4% R 1 B2 BIURT PCR 9 388180, i 428 Kk %
A1) 28 60 min D] ] {45 A< 52 4 ¥ 57 3R B T B2
Bk F| 56 C, HAMIMA 56 C/KE 30 min 43
MR T Ar A, & BLZ AL BE 7 5% SARS-Co V-2 #% R K
I 25 SR O6 B S S i (H 2 % BE 5 BT ARG I ) BE A s AR
ORFlab fil N ZEK ) Ct AR 19~30, K GEH 5 K 5
T BRI AR A A 5 B AR A ORFlab 1 N
FEE) Ct M 21, 47~36. 95, $2 78 1Z 4518 R FE &
mES ENRA, A5 56 C 4B 30 min,
56 C4&JB ¥ 60 min, b 2= 2 f# 15 min. b 2% 24 g
30 min IX 4 FPARZAS Fij AL R 79 2 H B0 TR B 4G
56 C 4B A5 bRA ORF1lab N 3 RS I {4 5 A

Rb PR A B @ A5 4k, ORFlab N JE B (9 K6 Y 3% 1, 24 4%
TR ARG R, % g R 5 AR T R R 2 A E
B 2= e B 7] 5 B2 B K 3 B A5 Y 56 °C &R IR
60 min K A5 Wi I 0 38 A5 A8 SARS-CoV-2 # 12 f
MEE R BZEA—5 . X TF 56 C 4B 56 C
IR A BG4 S AN TR B BL 4 . 2% RS AT BE 5 TR A B
T AN [ A e B JE R E i R S B S 56
UE . T 28k 2 24 i b B AR AR A T A 55 AN Ak 3 B A
LRl RER Ry NG R A = I A e = S NN v e = =P 5 N
A2 Kk a) 2 S, BT SARS-CoV-2 #% IR B
RNA Fiff [ fift .

25 LTk , SARS-Co V-2 #% R K6 i 5 A Bif 4b B
I B 1% 56 C /K 60 min Ml 56 °C /K ¥ 30 min.
RO AERs 3 & AR AR A rh, &0 % 07 36 b B8 0%
TR R SR BE WA 11 . T Ak 2 2 ok S A AR A R A
NUESES A RS NI B K (8 R e S N = S o |
HESLIR . S e s A E AL B 5 AR RS fig 3 B
F4) S 5 2 JR e L I TR B K U A Ok 2 AR e 1 in A ke B ik
BRAS 35757 22 34, 3 2 73 0K B AR AR mEE Y ZE K B A
Ji) 25 % it s 7S IR B 35 31 56 °C L B A SARS-CoV-2
RGBS =L TK,

2% 3k
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