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Evaluation of Measurement Uncertainty of Transformation Quantitative
Detection Results Based on Joint Validation Measurement Data
ZHAO Xin',ZHANG Hua’, WU Yuhua’ LI Feiwu®,SHEN Ping’, LAN Qingkuo' ,XU Liqun®, WANG Yong'
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Rural Affairs, Beijing 100176, China; 3. Oil Crops Research Institute, Chinese Academy of Agricultural Sciences, Wuhan 430062, China; 4. Institute of

Agricultural Quality Standards and detection technology, Jilin Academy of Agricultural Sciences, Changchun 130033, China)

Abstract: With the continuous improvement of the quantitative identification system of transgenic organisms and products, it
is urgent to establish a large number of quantitative detection methods for transformation. In order to evaluate the measurement
uncertainty in time at the early stage of method establishment when experimental data accumulation is insufficient, it is urgent
to establish a scientific and effective evaluation method. This study takes the quantitative detection method of herbicide-
resistant soybean DBN9004 as an example. It introduces a method of using 8 laboratories to conduct standard establishment
joint validation on 5 kinds of transgenic content samples before the detection laboratory accumulates enough detection data. It
analyzes the reproducibility standard deviation of experimental data, and conducts a " top-down" pre-evaluation of uncertainty.
The results showed that after Grubbs and Cochran tests of the data from 8 laboratories, the data from laboratory 5 had outliers
and were excluded. The relative standard deviation of reproducibility of the 5 content samples from the remaining 7 laboratories
was between 6.025% and 11.532% , which was less than the specified 35% , indicating that the method has good precision.

Based on the above analysis data, the regression curve equation was s, =0. 0783 x ?. —-0.010 4, and the relative standard

uncertainty component u, = 0. 078 3, u, = 0. 012. Then, the average value of the sample detection results ( ¢ ) was

substituted into the formula to calculate the standard uncertainty of the quantitative results u = «/ué + (u, x ?)2 =

0.012% + (0.078 3 x ¢ )*. The experiment shows that the evaluation of measurement uncertainty of transgenic quantitative
detection results based on joint validation data provides a scientific and effective self-evaluation method for the establishment of
transgenic quantitative detection methods in the early stage, and provides technical support for the safety regulation of
transgenic organisms and products.

Keywords : measurement uncertainty; pre-evaluation; joint verification; genetically modified organism ( GMO) ; herbicide-
tolerant soybean DBN9004 ; safety supervision
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274182017 (I K 4 € JE P 2 1 E R )
JIF1059. 12012 I A H a2 BEIF 5 R om) 1o ol
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{51, R ASTAE ARG S 36 2 FF B A T A B R 3 L G
TR 22 H, SR FH 22 50 S 6 2 16 4 500 U 25040 ) 7 B
PEARAER 22« B B 00 & AN B BE 0 0T
T5 2, B R R R DR A 0 7 i ) 4 W A R
HBL2E T AR S

1 MREFE

1.1 ##

i B 557 K 52 DBNOOO4 44 b -1 Al 4% Sk (7]
SZARK G Jack FfF 783 A th AU KAbR AW H ARG
BN w) B 3L ; T B 52 57) K 50 DBN9004 1Y 5% 2%
1% .0.5% F10. 1% MIXFE RARE S G1 ~ G5 fiASE
B, IR,

*1 EHAEE PCR FERIEHER

Table 1 Samples verified by real-time fluorescence quantitative PCR

B R 2R GETINEN
Serial number Sample name Sample content

1 25 NI FHKAE 78 E X R

2 [EREop; DBN9004 =l %% FE R 52 & K G FE R 2 DNA

3 —— DATiR B 52551 K 5 DBNOOO4 8 A AR [t ik 73 AR ki 4 DL L (S5 AR i B E 4 24 B
A T SRR VD T A Ay B et R

4 Wk g P8 DUBUYBCN 5% BITHBR B K T DBNO004 JE[A 4 DNA

5 W g, P8 DUBUYHCN 2% BITH BR B K T DBNO004 LA 4 DNA

6 UFE g3 P DU BOR 1% MR 5050 & DBN9004 JE[H 21 DNA

7 Wk gy 5 VBN 0. 5% [T R 5277 K 7 DBN9004 JEH 41 DNA

X R g 2 LB HON 0. 1% BT BR300 E. DBN9004 3£ K 41 DNA , i%HE i 44k ik

SEAF SN PCR 7 1 1 H BRAE
0 o Gl NUIERHE 25 ng - wL ™ 100% DBN9004 $4 Ak A il o325 K T 3L K 41 DNA,
AR Z T DNA &4 50 ng #7124 TF 41 600 copies , %44 UL B0 5 FisbAe S1

10 e G2 G1 I GS ifk & R BT EE T, PEFR I 1 BB I A T

11 R G3 G1 I GS ifk 2 ZER AT EE T, PEFR I 1 (B0 I M A T o

12 e G4 G1 I GS il 2 ZER BT EE T, PEFR I B (B B A T

" —— G5 AR AR B, HL DUBONAI T3l S5, ] s 2 46

B/NTRE R (2920 copies - pL=") H R THEMBR (29 10 copies - wL=")
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1.2 EERFSNEHE

12,1 XAl AHY A N4 DNA $2 BUL R &
DL2000 Marker i F K AR A= (LR (AL 50) AR A
Fi ;Takara 2 x Premix Ex Tag (probe qPCR) Mix 5
&0 AR R A5 514 B Tag-Man
TREF, AR A TARE( B edn A FRA w4 RN
Al Hog A At X S gk 1A L A Hr A
1.2.2 L% BIO-RAD CFX96 %:H}%%5% PCR 1Y
(Bio-Rad, 3£[#) ; Quantus Fluotometer ¢ YGiEAZ R &
1% ( Promega, 32 [ ) ; Allegra 21R Centrifuge /5 #1%
UREOHL(BECKMAN, EH ) .

1.3 Fi&

1.3.1 Balvie  @EHFADT 8 Kl X0k
UE TR DEFAEOL R A A a] ) e 5L DA A= ) 2
SACIHLAG SR T BR #5000 & DBN9004 S5 s
JE Tt PCR AN Ty v 8 N7 o /0 118 R 6 N s M R A

1 DBN9004 5 Ak (A S 1 31 5 | R4 70 % 5
ANEUANEE 3 X A i R R IR AT B A IR, 1
Primer Express 3.0 5| ¥)1% T34 , BT A IR 7
I AEREL , 51T 511 I3 2, DBN9004 41k
AR IR 5 b o 35 PR 11 2 I A 28 R AL T, 26
FEHE PCR JZ ViR ;2 x TagMan Universal PCR
Master Mix 12.5 pL,IERGI¥A 5145 1.0 wl,
BEF 0.5 pL, DNA #idi 2 pL, Bl ddH,0 = BRI
25 pL, SWFRFF:95 CAEYE 5 min;95 CASE 15 s,
60 CiB KA 60 s, HEFT 45 DGR 7 B BL
AR KIEAH (60 C) B BRI EE 555 . 4 SRt ok
Jt PCR ¥ 3, 2 il 45 o #h 48, 11 5 45 i B P
DBN9004 %Ak A e 55 1 3 371 AR 15 P9 s o i L 11
P& DUB S H A, 3754530 DBNO004 5% 1k AA 1Y
Ui, BT 8 KL E & A G R 5
L 1 5k PR 5 e A 5

#z2 PCR5|9HREFES

Table 2 PCR primers and probe sequences

AR SIMFSI(5'—3") BN JP 51K 5
Name Primer sequence(5'—3") Fragment size/bp Sequence source
Lectin 2 QF :5'-GCCCTCTACTCCACCCCCA-3’ 118 AL 2031 /A 1582013

Lectin gene

QR:5'-GCCCATCTGCAAGCCTTTTT-3’

QP:5'-FAM- AGCTTCGCCGCTTCCTTCAACTTCAC - BHQ1-3'

3" vt A AR S 5
3’-terminal transformant

specific sequence

QF:5"-AACGCGGCCGCTCTAG -3’ 165

BATIRT

QR:5'-ATTATGTGGAAAGAAATGACCGAAA-3’
QP:5'-FAM- CGCCGGGTCCCGTTTAAACTATCAGT - BHQ1-3'

1.3.2 #MEMESHESKIE BIOLEKER
FH 5 ADACTRHE S ARSI S DU LS Cr B[R]
ILRIEICZR 4 12 ] DBNOOO4 5 Ak A4 S 1 J %71
FIR T AR I R AR v R 42 AR 4l PCR i 1 450
WCERAH SC A i i Ze B ds . A 2259 5 —5—
2015 AYELR 5 Ak AR S 1 370 R PN A 32k I A
PR G A& AR HE R . LR b HIH N T -3.6 ~
-3 LXK Jal N B R B R T 352 1 B {1 0. 98
PCR #4558 E BT 90% ~110% BYIX[E] P,
1.3.3 #w & E Rt B ERERN KD
DBN9004 SZHT ¢ % E it PCR Al )77k , 8 AN SLi 2
% AXTGE—HEEY 5 AN R R S R A TR
W, BASACE BRI 3 S TAT TR, B FREE D
HH 3 IR PCR, A~ S0 1) i 5 PR 5 et A 00 450 40 12
Ny CREAAARYE DU K AR THESL R 45 DLED) |, T AR i
R EIFS 43 iE A 1 2= 8,p =85 MK K
RS A3 iE 1 & 5,9 =5k N EAT THRER I
F5 4 9he N 1 &= 3,m =3;1 H% PCR & 1IN
Fe, a1 £3,n=3,

TSy A AR A ARt 1 2% A BRI

1 Cr (B2 bR THEE A& i e i 1Y 5%

BRI, TR 3 IE S PCR IIZE & A

MLy Wk TSR 6 1 P T 02 R 7, =

% ﬁ: cijkl(/ﬂ\:qj n=3), XM, n 2% i PNERES
=1

AR kAT FRERE R PCR IREL,
1.3.4 %0 B % 5B BE > WM GB/
T6379. 2 — 2004 I 75 vk 5 45 510 1Al BE (IE Al B2
KGR 5 2 W e AR E D i T I E RS
IR FEA T L) , R AR 74272 (Cochran’s test)
&AL ( Grubbs tests) ORG-S = A
BB S, RIS /N T a5
T 5% lm S, W2 R 50 00 5 8 IE AR E ; 1R A
WSt KT 5% I FHE, BN TEET 1% Ik
{8, INPR B AS 0r 3 H Shy Uz B A, 20k B A AR B, O
TIREATE  H RS REK T 1% G FHE , W Bk
I H PR RS TT BE R , ZE AR B,

TS SRR FE A L= 3 A AT PR
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C _CE,_;'

ZE B TE B bias; = ? = ¢y, biasy = ch
100% 2, bias; g j 5 R i I SF-25 (B A TR T
biasy, K j O AE IS 5 (5 A MDA R A, <k )
AR A S, e S A RS
1.3.6 MEESH WA GB/T6379.2 2004 (
TG A R ) | oA RO I B AT 5
T, B ik M EE A, RS AL, —
SEFARIEOUT , BIA% 50 90 28 4% & s A 1 FE S BUH
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HIUH m e AR BT AR o A =X 4%
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FEBUE I 2557 1), = o) + 52
RARERRIE 22 151« TE 0 8 P 7 315, %
BT 7 257 R BEBLPE J7 2.0 )5, BV AT 7F Jy 7
T HCA I O 22 , B T S M 22, PR £
WE s, T AT BT 4 65 AR 22 RSD), i

S

" x100% , RSD,;

J

= 1009% , 3R s, K55 j KT T A PR

PEBLPERIX AR HE 22 RSD,, , RSD,, =

Sl

Sl

¢ R IR RS s S 7 7KOF 1 PR B A
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1.3.7 MBRHLTEFL  WKIEEZRME GB/T
6379.2 —2004 , TFHE LA G PCR AE & 7 L L =
[B] 45— B ERE S (£ K5 H j Fm, 3 g Pk
) HOR I B R bR s, 5 ), BT
Y X R HHEAS I 2 3w, AR BRI E B, 55 = 0,
X ¢, rugo R s M EEPERRIE R s u, 1S 2R
FORER AR k4 SR A AR AN B 2 FE 205 ¢
HERE AR AL j ARSI 8 PE (3 TR T
FE3 WRER ) FIME( 2L =R EE , 51K
FE 3 AT FRE A TRE 3 IREE) s u, o~ 01
RO, AR 2 b TR 0 4 X bR E R B E B 4y
o R AT U g R A R S (L, BRI AR B IR
FER P BUEARUE 25, M Fu, POAGTHE, T2
bRt 2Es, 54 KT (g = 5) S TERE A I 250408 1
PME (e ) FY TR0 U il 2 0 2 k465 SR P4 AR X o

ANHRRE LT, FOZE AR EAN T 52 BE 3w o
PRUEANBIE BE w B 100 AR 11 U il 4 9 A
wo PR w, | P2 1R SE T 45 R 04 1A 1

w=nfug+ (u,x ¢)? Ao, u FIAFEE SRR
WEANTE JEE, O 1] U B2 A AR, BRIV 265 X A o4 A
SE R, O [ 5 2k B AR BIVAF o A A 1 7
¢ JRSEINIRAE (RN E BE 2 ke ) 3 S FAT
B3 U A A DN K - B {ERE 3 IR 3 A F
AR IR P 3 (e

PIRAHRE BE ) 2R Y N 1 & =2, I
FEE AR RATIE RN U=hu

2 ZR5HH

2.1 tREMEESEAE

2511, 8 A S5 % i R # ¥) K T DBN9004 #%
TR YE R SN Lectin PIFRIEE DR B3 v 1 28 4HR
SrA -3.566 ~ —3.182 1 —3.541 ~ —3.186, 1
FA[HEZ XA = 3.6 ~ - 3. 1; E 25 R 39 N
0.995 ~1.000 F10.993 ~1.000, K T Al 352 fl) F A%
{H 0.98; PCR ¥ 342043 5 R 90. 7% ~ 106. 2% FI
91.6% ~106.0% , i T A 1FIX[H 90% ~110% , 1+F
B 2259 TN -5 - 2015 kL DA W) B H P i B
AR SRt E B PCR ikl E TR e ) RO Bk,
il 2 B TEAE T 0 R oK
2.2 WMNEHESIT

Bt 8 KL ENXS 5 At bE A AR L
RS R A an 3k 3 s,

R3 SAXBENS M SEHEMRE I N TFHIBUERSFITICE

Table 3 Statistical summary of test results of 3 sub-samples of 5 content samples from 8 laboratories 5.1/ : %
R il e BE TR AR AR
THE TR Nominal transgenic content of sample
Laboratory subsample values

5.0% 2.0% 1.0% 0.5% 0.1%

SCHGE 1 Lab 1 TFFE 1 Subsample 1 5.03 2.14 1.07 0.51 0.11
T 2 Subsample 2 5.02 2.16 1.09 0.50 0.11

T 3 Subsample 3 5.26 2.22 1.08 0.50 0.10

SRR 2 Lab 2 TFFE 1 Subsample 1 4.96 2.03 1.03 0.50 0.09
T 2 Subsample 2 5.00 2.03 1.03 0.51 0.11

F#£ 3 Subsample 3 4.94 2.02 1.01 0.50 0.09

S5% 3 Lab 3 FH£ 1 Subsample 1 5.36 2.12 1.12 0.52 0.13
F#E 2 Subsample 2 4.75 1.85 0.95 0.49 0.09

FHf 3 Subsample 3 5.26 2.17 1.13 0.44 0.10

B 4 Lab 4 T 1 Subsample 1 5.82 2.28 1.10 0.57 0.11
T#E 2 Subsample 2 5.67 2.26 1.07 0.56 0.10

F#E 3 Subsample 3 5.47 2.23 1.14 0.58 0.12




544 NI 5
&3 (4)
B it I B TR B AR AR (B
FRETHE Nominal transgenic content of sample
Laboratory subsample values
5.0% 2.0% 1.0% 0.5% 0.1%
S S Tab 5 T 1 Subsample 1 4.72 1.92 1.07 0.50 0.11
F#E 2 Subsample 2 4.15 1.69 0.83 0.47 0.09
T#E 3 Subsample 3 5.54 2.36 1.20 0.59 0.13
B 6 Lab 6 TFFE 1 Subsample 1 4.82 2.04 0.99 0.50 0.10
T2 Subsample 2 4.93 1.97 0.99 0.53 0.10
F#E 3 Subsample 3 4.89 1.92 0.98 0.47 0.09
SLYRE T Lab 7 FH£ 1 Subsample 1 4.73 2.04 1.14 0.46 0.10
THE 2 Subsample 2 4.48 1.90 1.04 0.46 0.09
T#E 3 Subsample 3 4.26 2.02 1.10 0.44 0.11
B 8 Lab 8 TFFE 1 Subsample 1 5.45 1.98 0.93 0.49 0.09
F#E 2 Subsample 2 5.52 2.09 1.03 0.54 0.11
T#E 3 Subsample 3 5.12 2.03 1.01 0.50 0.09

T SCI S TRAEA B TR 3 IR AL b DUECT- 390 5 AR B P8 DUEOT (I LU AR A2 TR 1 A PATINME

Note: The laboratory subsample value is the ratio of the mean copy number of the 3-repeat transformant for each subsample to the mean copy number

of the internal standard gene as a parallel value for this subsample.

2.3 RNBEBHESTER

BRI g R %5 5.0% 2.0% Fil 1.0%
RS, SE % S ARSI E > 1% Ih A EH
0. 615, B ; X 0. 5% FE 5, SLIE 5 R IRSE

THEE > 5% I FHE N 0. 516, < 1% IIfi FL18 0. 615,
R B AE, U R 2 5 R 2R X 0. 1%
i, JCU BE B (. S8 5 A 3 BN
BRI, 1 B s R PRI SR

R4 BEERMMAEERANIBRERERRBRITE

Table 4 Laboratories with the largest standard deviations of each content sample and their test statistics

S RIE (500,)

S; Maximum

il AKCEARBRE

Sample level

3=

5% IIfi A

5% critical value

1% I P8

1% critical value

KRl ,

Test the statistical

Serial number . laboratory FEE p=8 . FFF m=3 i
nominal value value C; : A
(Smax,j) Laboratory p =8, parallel m =3
1 5.0% THE 5 0.651
2 2.0% PLEE S 0.723
3 1.0% SIS 0.674 0.516 0.615
4 0.5% PLIHGE S 0.525
5 0.1% FEE 3 0.317

SR 5 AFE S OB A R 98 41
KK 1.707,1. 944 ,1.239,1.955 Fl 1. 176 ; F2/)N
SRR T A A 56 Ge T AR O 1.573,0. 841,
1.331,1.576 F11.037, L= N4 p =8, FFF
M m =3 B A& S AT Bk 55 5% i FE 82, 126
1% I AE R 2. 274, %F 5 A S A, R HIME
8 AT 3T G 56 6 12 A i /NS 2 (A A7 0 A 56
SR/ N TR RATITRB: 5% I 2. 126, F M

8 I 55 2 KA TG g A i e AR
2.4 EWESWER

TR KT, 7 A S0 0 = I i SO (E
EHRFRAE Y it £y biasj- FNAR XS i fy biasR]- LR R
WS, 5 A AR SRS R SO EE SR FR(E
(O REXS Al 175 biasy, A 0. 667% ~ 4. 905% , FE FL VT 1Y
+25% X [H] N, 2B DBN9004 #54b A7 % 5 f PCR
Dy g5 R EA RAFRIERR B,
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Table 5 Bias analysis of the total mean values measured for 5 content samples AT %
K Level
ittt Statistic
1 2 3 4 5
HRFR{E Nominal value 5.0 2.0 1.0 0.5 0.1
BEHI{E Total mean 5.083 2.071 1.049 0.503 0.102
I bias; 0.083 0.071 0.049 0.003 0.002
AR AR 125 biaes 1.657 3.571 4.905 0. 667 1.905
2.5 BEESMER BN 1.977% ~2.257% ,brifEZE R 0.006% ~0.172% ;
2.5.1 AR FIHMEAFREE GITAER 10% KRR &R ZS SR 0¥ (E N 0.987% ~

(T A AR CEE) HEE (5 ) BRI S
FIME (e ) FBRUER (s,) RWI:5. 0% /K F-FE i
600 245 5 - 24148 g 4. 880% ~5.653% ,hnifEZE N
0.031% ~0.327% ;2. 0% 7KNF-FE 5K I 25 5 1 -4

1.103% , b5 fE 2%~ 0.006% ~ 0.101% ; 0. 5% Al
0. 19 7KL A I 25 SR 1) 724018 43931 0. 453% ~
0.570% F1 0. 097% ~ 0. 110% , b #E 2% 53 5 K
0. 006% ~0. 040% F10.006% ~0.021% (6 F7),

R6 TAERES NFEFHROENTENE( ;) METFENE(m,)

Table 6 Average values of 5 samples in 7 laboratories( ¢ ;) and number of parallel subsamples (m,)

AR A i A B

SZIEE Nominal transgenic content of samples with different content
Laboratory 5.0% 2.0% 1.0% 0.5% 0.1%

¢ i m; ¢ i m;; ¢ i m; ¢ i m; ¢ i m;
Lab 1 5.103 3 2.173 3 1.080 3 0.503 3 0.107 3
Lab 2 4.967 3 2.027 3 1.023 3 0.503 3 0.097 3
Lab 3 5.123 3 2.047 3 1.067 3 0.4383 3 0.107 3
Lab 4 5.653 3 2.257 3 1.103 3 0.570 3 0.110 3
Lab 6 4.880 3 1.977 3 0.987 3 0.500 3 0.097 3
Lab 7 4.490 3 1.987 3 1.093 3 0.453 3 0. 100 3
Lab 8 5.363 3 2.033 3 0.990 3 0.510 3 0.097 3

R BLRES P SEERENBIRIIREE (s,) MFTFENE(m;)

Table 7 Standard deviation(s; ) and number of parallel subsamples( ;) of 5 content samples detected in each laboratory

AT BB S bR SR PR

SII e Nominal transgenic content of samples with different content
Laboratory 5.0% 2.0% 1.0% 0.5% 0.1%

ij m; ij m;j Sij m; Sij m Sij m;
Lab 1 0.136 3 0.042 3 0.010 3 0. 006 3 0.006 3
Lab 2 0.031 3 0.006 3 0.012 3 0.006 3 0.012 3
Lab 3 0.327 3 0.172 3 0.101 3 0.040 3 0.021 3
Lab 4 0.176 3 0.025 3 0.035 3 0.010 3 0.010 3
Lab 6 0.056 3 0.060 3 0.006 3 0.030 3 0.006 3
Lab 7 0.235 3 0.076 3 0.050 3 0.012 3 0.010 3
Lab 8 0.214 3 0.055 3 0.053 3 0.026 3 0.012 3
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2.5.2 BeEHENiitERs £ IMTREGES
ME RGN 4 PR, IR j ok

FREEN Ty %50 W5 U7 s 2RI Ty 2
S?R (£8),

£8 SN EEHREERNBIAMSEITSHN

Table 8 Statistical analysis of repeatability and reproducibility of 5 content samples

IKF Level

G5 Statistic

1 2 3 4 5
FRFR{E Nominal value/% 5.0 2.0 1.0 0.5 0.1
T, 106.74 43.50 22.03 10.57 2.14
Ty, 544.98 90.30 23.15 5.34 0.22
Ty 21 21 21 21 21
T, 63 63 63 63 63
Ty, 0.5225 0.0889 0.0341 0.0071 0.0019
T 5 M5 %s], Repeatability variance 0.0373 0.0063 0.0024 0.0005 0. 0001
S EE M J7 253, Inter-laboratory variance 0. 1229 0. 0087 0.0016 0.0011 0"
THBLE ) %55, Reproducibility variance 0.1603 0.0151 0.0010 0.0016 0.0001

W IEAE R - 1.323 x 10 70 8550 /NTF 0,35 0 45

Note: * The calculated value is —1.323 x 10 =, the result is less than O, press 0 to report.

2.5.3 BesHBELMAAILGIRE LA
sparcE £ RS A SRR AR A A AR
EZzs, AR NERISAREZERSD,, B RRIE2Es ), A
FEIREARRT bR e 22 RSD , 25 SR N3 9 7R .5 A Er it
B B4 FE S PR A X AR 9 22 RSD, 1E 3. 801% ~

11.532% Z 18], Y5 /N T B 1) 25% 5 P B AH X A
HEZERSD  #F 6. 025% ~ 11.532% Z [i] , 35 /NFHL5E
{9 35% 5 %A B 73 A 25 SR 2 ] DBN9004
FALRTOLE B PCR J5 IR0 1 45 R B AT R AOHS

R SN EENRNESUHTNBIES N

Table 9 Repeatability and reproducibility analysis of 5 content samples

G5 Statistic

IKF Level

1 2 3 4 5
FRFR{E Nominal value 5.0 2.0 1.0 0.5 0.1
K E - 35{H Total mean value of detection 5.083 2.071 1.049 0.503 0.102
T HEARHERS, Repetitive standard deviation 0.193 0.080 0.049 0.022 0.012
TR AEZERSD,

3.801 3.846 4.707 4.464 11.532
Repetitive relative standard deviation/%
AR HED s 0.400 0.123 0.063 0.040 0.012
Reproducibility standard deviation
FEBHE AR RS, 7.876 5.923 6.025 7872 o2

Reproducibility relative standard deviation/%

2.6 HEWMESHER

75 ¥ B v R AU E B RS L LR
4 K5 MK WA, P R = B W
Bl AL S g AN 10 Frs s AN ERE
b7 AN SE B = I T B E 4 B oh 5. 083% |
2.071% ,1.049% .0.503% F1 0. 102% , ¥ -4 {f

R i fArbias 4 0. 667% ~4.905% , A0 F +25% 1)
DXIR P, IR A5 2R, B A X AR EZERSD,
PUINT 25% , FEEVEARRX AR fE 22 RSD ¥/ T 35%
WA A Bk, ST 45 500 1IE 0 B FOKS % 5 45
PRIIFF AR ER 2259 52045 -5 -2015 AYZLR, Ul
WIA T B BAFERfR B
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®10 XBERKSBRIEBREHOCEAWER

Table 10 Summary analysis results of laboratory joint validation data

INRARE i T (. Expected value of test sample

TiH Ttem
5.0% 2.0% 1.0% 0.5% 0.1%
I [ 5040 5 2 4
8 8 8 8 8
Returns the number of data laboratories
5% TR . . . . .
Number of parallel samples per lab
1 1 1 1" 1*
Number of outliers
R B R E R
.- _— Frye et -
Eliminate the cause of outliers
I
5.083 2.071 1.049 0.503 0.102
Mean value
AL PERR 2%,
’ 0.193 0.080 0.049 0.022 0.012
Repetitive standard deviation
WA PEAIX AR HEZERSD),
3.801 3.846 4.707 4.464 11.532
Repetitive relative standard deviation
FEBLPERR 25,
0.400 0.123 0.063 0.040 0.012
Reproducibility standard deviation
FEBLHERIA R 22RSD)
’ 7.876 5.923 6.025 7.872 11.532
Reproducibility relative standard deviation
o 0.083 0.071 0.049 0.003 0.002
’Wﬁ'fﬁ]‘bl(wj
R i o bias g ( %0 ) 1.657 3.571 4.905 0.667 1.905

T " RORTE 0. 5% K b 5280 % 5 RIS RN B, B i T% R0 2 3 B0 s AL, i 2 B0 — i A B * R 7E 0. 1% K
b S 5 MIREE AON IE R, (B TZ S A 3 RO B A B —E MR

Note: " indicate at the 0.5% level, the test result of laboratory 5 is an outlier, but because three sets of data in this laboratory are outliers, this set

of data is excluded; * indicate at the 0. 1% level, Lab 5's test result is normal, but because 3 sets of data in this lab are outliers, this set of data is

excluded.
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2.7.1 S 3TARBE R A T Fu, Fo AR 3T AR R A
w8 A ARG 9 it B 2 Y [l 0 il £k 4

1R, [ s, =0.078 3 x ¢, —0. 010 4,

THA AR X R IEAS 2 B 43 1w, =0. 078 3, i T[]
I Hh £ I ERIE N 0. 010 4, Ry G, BRI e 3
FE(0. 1% ) 1 PR BLPERRIE 225, (0. 012) 7E Ry u, 1Ak
HE, BTy, =0.012

2

sz 045
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525 035y R*=0.9861

R og 030¢
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The average detection value of the joint verification samples

1 XBEEHKSRIILERBAMGEZESRIEFERENEHEBNZEXR

Fig. 1

The linear relationship between the reproducibility standard deviation of the results

of the inter-laboratory joint validation and the mean value of the test samples
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2.7.2 MERHZIE uwthb s KSR R
S 2 BRI 25 R (¢ ) WAL u =

ul + (u, xc)? = +/0.012* +(0.078 3x ¢)?, it
FE A R PR E FE
2.7.3 FRAHZEUGTE B RNFE=2,
AR A R Y A E A U =ku,

3 itig

oY i % ) A S AL 1o 7 LRI B U o) B A S
SEFLDR 77 i R AT R I M A R Y A R
ROV TN R B DA ARG ) 4 SR T 5 i R
SIS, U A D 45 F A T FR 2 (8 BT i B, X
T ) A ™ S DT 0 2K R D 245 2R 1 N i
FEAREAME R B2z R W, A58 RV T v
SEAE AR S 56 S F A I Jy ik A ST B Y I
AT FE DY T i, B A TN S 5 & A ) T
VERR R 3 RS R B 48 Z 1, R 2 K LR BB G
Y5 UE AP0V A o O 25 T P BN B
JEHCE A L B A T 0T LUAE Ty v g S B,
BC A2 H A S AN ff o BE P ik, R A T
KA R Z A FE T H A AE A AT i, IFAR
AN E [ B 0y R I 7 vk 0 N i R 1Y
P KT, B IE, 2RI T A AR 28 21 2 5 5000 i
SEERE R AAT I ORI FE I 45 R, A
TTPFEATE R AT DL EE A L e AR
A —Jr X A7, B R s R H GUM
%, GB/T 27418 —2017 A1 JJF 1059. 1 - 2012 { M &
AN E FEVEE 53R R ) BA HLE , GUM 52 BT A Tl
SN B T Y SR A O B A K, R AR
FRA T RT3, IS R PR A i 2
(i) S 2B A Ry T T s A BT R S GUM &
FHLE AN 8 BEPEE 7 1 R KAk T ANH 8 21T 8
FEIY A0 T4 W0 S 50 25 R, O B DA R 1 T 7 =
SR PR ORI S g R B S R A
T AT .

TEFR 2 8 52 96 28 Wk 5 30 TE 1) 1 B0 4 s 7
25 TR 00 0 85 SR ) AN 2 I, A Ol /) 52 3 = (1)
o 0 e 2 S R W A DL AR LA DR T T
IR RO« 55—, 2 K S0 BEA S ik ]
FEah (G — P& AL AR At ) 5 T2 50 2 A i) A 2 A
AL 55 =, 2% 55 50 = & i 4 48 4 B e 1 1k
(Cochran’s test) FI% A A7 172 (Grubbs tests ) £ 45F
B ARSI R R K = S A A A £
Py E G YEA X PR UE 22 5 2 K S0 A Rk
o R I SCHR 1 A R R s o 25 A BT 5 5 D, S

2 N TR AG DU B0 P B AR X AR E 22 A R T 2 K
S0 2 WK R TR A A I G 4 P B A o 22 5 58
o, 5 A UE AR AEH) oA B P e o4 o, B 2
TS ARSI 23 2R ) i oy A S 3 B B P A B
PR RGN 45 2R A s v ) Jor o oL P B JRE AN 1 A B
FELPN 5 20875 BK A B UE R il S 3L T AR HEAEL, A 07 1k 3
TERE AR % 25 1 55 L, TR 5 B R 592 6 28 T R I
T R T O R 0 AR AL T RE SR 2 A R eI T
PEAPRAS | Al A A X B85 | 29 50 B 0 3
g YT S A i ey NS 8 1 A R AR A5 A R
FESAE R b 55 B RAIE

ABIRGE IR R T T B S DR ARG TN 52 6 = R
ERSCHE 5 I H A B R A O 0k A R R OR
T 18 AR AR A ) AR R 0 T vk
TR EEAGTHIY, 2 5 RS B0k 1 B K S0 0 &8
A A B A T A 1 25 A D00 3 f P AR (] 4
AR 2 SR T i 23 B, 388 3 4 S i AR Ak A
PP v 22 T 5 A0 0 AN o B O e e TR AR
G R G I 5T 3 A DA i DR 2 g R i ) 1
N GBI T B R DRl 7 7 i G IO 45 2R 0 A
BEVERE B — PR B A7 05, S ik — 0 S B AT
F1% 2 R DR R A I AN i V2 T 0 IR 5 B R IR AR
PIbRR A P AR SO

4 #ig

AHIFFE AT B 55 K 5 DBN9004 5K i 9 ' a
i PCR A )5 2 0 65 8 S8 “ RGATE (11
PAUEFIAO B B A A W] ) B 5 5 [ A ) 2 e A
PR X220 B AGIN I vk R AT B 5 B e, WA B 8 K52
B4 A XS — PR LY 5 AN TR L B AR AL A
DR HEA T 3BT, R LG X6 20 2 5 1k B9 000 2 A ff o
JEHATHOYE . SR IEE 2T, 5 A& AR Y
HEMAXSAREZERSD, 2 3. 801% ~ 11.532% , ¥
INTRLSE B 25% , 15 3 1E HH X AR HE 22 RSD,
6.025% ~11.532% ,¥/NTHE M) 35% , %% T7
BEA RAFAOR %, ARG F 38 7 B BodE 2 ) )
ALk Fs, =0. 078 3 x ¢, —0. 010 4, HIXT bRl AT
FERE/M R u, =0. 078 3 u, =0. 01 2, JEMif5 H % E Bt

TR AR E N U=2u=2Jud + (u xc)?

=24/0.012% + (0. 078 3 x ¢ ), AJ7 T MM is
FIK T DBNOOO4 52 At 9 S o s o I Ty 2% , A i) 52
B0 2 I AR RN T AR RN 2R 30 2 8 R IS4 = iy, B AL
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