2022 4£5 A v Wb BT RS bR May 2022
12k H3 Chinese Fishery Quality and Standards Vol. 12  No. 3

DOI:10.3969/j. issn. 2095 —1833.2022. 03. 006

E T Top - down = | B 7& 7 E KERR 53 7t AR E W R P 53
SENENAHEE
BAR BRI R A R 0 KR T A

(1. T 3R B FRFHT, i35 da 210017 2. 2 8K = mEdeal F.o, @i s 2100175 3. R RATIRE AL > &
SR W E R s (aR), LA @R 210017 4. 58 P S 2 MR AT AR, ML 4 R 210007)

I R Top — down #$i] & 1 X5 2247 TR T R O35 5 ( graphite furnace atomic absorption spectrometry , GFAAS) Il &
FRUR AT 3 Hrbs ) B R R A TR 8 BEVESE . 4% I8 GB 5009. 15—2014¢ £ 5 %24 E AR £ & TR i & ) i
W7 A TR AR B3 43 BT HE R S5t GBW 10050 , X 4 75 Ht AT 5 , & Top — down F5 i 141 12 %o R SR HHlE E A7 4G 560
FGAT o W B SR AT 5 RS M AN ST AR, P B 3 R WA B R GTAL T4eit 5245 035, GBW10050 iR & &
HIABE LS 0.001 8 mg/kg, Top — down $5 ] I3k AT v i Bl S 46 % A 30 (DA% 4 80 £ S50 0 /K7, %1
L 22 S W N SR YR Y 2 %, SR ] Top — down 2 ) R R AT 5290 % B4k P I KT o [ b I ol

B S hRME,2022,12(3) 139 —44]

SRSRAA) - KRS 3T AR ) J5 5 48 5 Top — down 4 1K s AVH 2 B2 5 40 At T IO

B4 EE.0657.3; TS254.7 XHERPRERD ;A

R — R B R SR E AR,
st MR B B0 B AR AR Y
HEMV IR AT 22 S BOUTINE B B 8% 2 FE A T B
105, 51 HLA 208 P 3 R I — T PR
5 AR RS T AT DR R,
L IX A0 2K R A e K R A AR A TS T, 25 5
4000 S BRI AR 25 RGP Y8 Cd i 2 25 XU e
T XU S A o BRI M X 0 2 5 5 3
JE IR F R 1 T 7 5 DU 2R e oo 5 A i
W5 S SRR W) 2 )2 LA v o 4 s i i v B 35 2
T4 A R B ) FR A PR v 0 i o
ErYEE LB TE SRR 2R, SEOK AT —E T
JE RBRTE UL IR, £ AR & B AR B K 7 i B B
153 N , PRI , 55 2 7K 7™ it 5 47 4 0 T A
MFEFRZ— .

2% SR B R B s R A I LA 1 S 6 2
R0 I 2 ) T D ) — o T B, B SR AR
/A R SR 94 T P SR B A v, N P E
RS2 B T, CNAS — GL009 ;2018 (b4 k3 fb K

RS B HA:2021 - 12 - 14; Y B #5.2022 - 03 - 04

NEHS 2095 - 1833(2022)03 - 0039 - 06

6 I 12 AN o T VTA S B B SIS0 ) R A ) S I 2
I A i 0 g — TG 5 SR I 25 SR A T D
AN BEVERE o IR AN 2 B VF 8 U7 7k £ B Bot-
tom —up ( { N ) Fl Top — down ( H 10 F) ¥,
Bottom — up ¥ X Fr GUM ¥, & —F & 4e 0y H H Hif
RSP A - S - UL e SR ) 2 i -
SN G 25 SRR MR ) B2, TR R P R 9
A AN R BE (R AR N R, L T2 R TR
R ETIE S BT N E o TR R A AR, X
e NGB 3 25K M DL S == v T iz I
Ji&. Top —down 1T 1995 4F ih 3¢ [ 2 AL 7 45 07
K12 2% 51 2= (Analytical Methods Committee, AMC )
AR TR IR SE 0 % I R AL THE it 2 5RE
FOFITHR T, i it — B 40 PRG54
ol BT B VR, EE AR L
R AMEILA T SR BRAF . H AT, Top -
down FE T FHFEREERI 2 B AL 00 g
A E FEVEE P aIE S BA B R e
ARSI FEAEFY TAES, & HfE4 GUM %

BENE VTI54E “333 W2 A SR A" 0 H (BRA2019093 ) 5 19548 AP BB A 2 G587 98 8 5 T B3l /K Bl R 7K™

A F YRS W 15 H [ CX(19)3007 ]

F—EE EF (1983 - ), HH LRRIW, FBHFGE I 0 RAKP fb B 2 A, E - mail ; tanxiuhui04@ 126. com
BIEEE . RAER, WP TR, BEMR T RAK =M EE 4, E - mail: 1142096165@ qq. com



40 ol RS bR

2022 4

7K i T A B AT TR Y
TN T EORVE AR 2 IR A SR Y
S PR TR IRONC 1) R 7 05 I e o i e R
PRGBS 52 BE n] 200 . A BFSE I GUM ik
PEATRE— AR ALAISE i, A Top — down [ &
IR FE W , U I R GER e ML, A 52
B A% PR 30 I AN 7 JBE R 23 5 i, 3 i e A
(EAS S8 A LE AP ST P AGL I, | i 35 A T O AR 6,
ARG i R A AL T2 RS W S0 & R AT
APEPEHT, DT il 552 46 %5 REAS S I B g Gl 7K -

1 #RETE

1.1 {EE5RFA

FARENE 5 (100 mg/L, E A (6w it 1
FARE S A DU 4 T ) 5 KRR R 3 o BT A HE W) T
GBW10050 ; §@ 22 {H /(0. 039 +0. 002 ) mg/ke ; iF§
Bk (X9, L[5 Sigma — Aldrich ) ; B2 — %08k (1L
el 2455 AR 2= R A BR A W) ) 5 A R (R4,
25 SR A 2R R A | 5 o AR (gt [
PR A BRA D) o

Agilent 280 DUO J& T M i 1% 4Y ( 3£ [E Agilent
vF]) ; BSA2248 B R F (fE [E Sartorius 23 A ) 5
Milli — Q Integral 5 #B 47K ( 3£ [E Millipore 23 F] ) ;E-
THOS ONE i 3¢ 1 i 4% ( 2 KA Milestone 23 7] )
EH20A plus 21 ( 2£[F LabTech /A #]) o
1.2 ZWHE

Z:8 GB 5009. 15—2014( £ i 2 A [ S bk £ 5,
FARAIIAE ) P I TERRER 0.5 g KAF RS Hbnifi
Pt (58022 0. 000 1g) T-HGB IHMEREN , AL S mL fii§
2 1 mL AL S 2 mL B4k, S 1 h e, %
ARSI T IO I o TH AR 25 AT, UL T A
B TERR T 100 CHmEY 2 1 ~2 mL, 4l
KEZS R 25 mL, R A 8800 57 OB 1% 3k 17
ME .

2 #ERE5SH

2.1 HER&E

BEE SR A H R R 55, 4% BR SR T VRN AR
I AT AR AE R TR S A T B A I E 3 ~
4 W EGEE 12 4 H 355 42 ISR

2.2 EEERR

PR LE S Y, $ BRI ISR , ) Grubbs K0 i
S R KA T B R (K 56, Grubbs 8 et (1)
T

=maxj;i_y (1)

1 G g Grubbs GEiHE, v L s 53510 v, H(EA
b2, 918, 6 =2.121, 4 [ Grubbs IIf # 5,
Goosar =2.887, G < Gy 5.4 S X FHHAE O5S% BiEE
T R4 42 AT B B,
2.3 HBIEARMFIMI RIS

gk B B e 2 AR T HEO S ek «, , HobR
WAL A w, 3238 (2) T

w; = X(2)

Krfs, o w, e D FE R AR AAREZE (s ) B
Bt 25 ( MR ) ARG IIARUEZE (s ) , Hi MR,
=[x, —x |, MR = 1.128s .

FIIH Excel 41 NORMDIST pRECHS w, 51k
NIESHER p, (8, 15 A {H A A fH, iFE AR
wmr.

n
i=

24
1

A o=-

—-n
n

> 2 -Din(p,) +In(1 =p,,,,)]
i=1

= —-n
n
#H(3)
2= A2 x (1-+91;§-+2'35) #(4)
n

Ao, AP ORIESSEHHE, A° BB IEAE ; # s 5
IR A* (s) 3% MR 8 %5 R A2 (MR) ;
n I IREN

HHE A, 2 2 oK o = 0. 05 B, s FHE
A**(0.05) =0.752, A (s) <0.752, H A** (MR)
<0.752 W35z 3% 1 AR TE 95% 41 F MR T I IEDS
P ST A EROE S
2.4 EHEREL

W& ZRE LR AT A B A Sr ERiE S,
T G VB A ] RS Bl 2 i 1B DA R
LRI EB S W, T RGE W%
BN, F Y 7 6 EE 7 SN 4 B A 31
¥,



5 3 1] 75 S, A5 BT Top — down 5 PRI P RS0 70 A b A Jo P o5 S0 1R Al R 41

*1 GBWI10050 sFEENELE RN 5T
Tab.1 Statistical results of cadmium contents in GBW10050

MR PR RAS Wt MR i E 4R
Measurement results Calculated results of standard deviation Calculated results of moving range
iopag A/l #ah T fifE EA E& fife IER IER

Timing Bl mE 131 i ) Giiti TfE [EEST Gitit

Measurement Moving range Ascending Standardized ~ Normal probability Normal statistics  Standardized ~ Normal probability ~ Normal

value y, | MR | order x, value w,(s) values A(s) value values statistics
1 0.040 3 0.000 6 0.0373 -2.120 8 0.0170 -7.216 4 -2.136 6 0.016 3 -7.2829
2 0.039 7 0.000 3 0.037 4 -2.0112 0.0222 -20.1679 -2.0262 0.021 4 -20.348 2
3 0.039 4 0.000 6 0.0376 -1.7921 0.036 6 -28.988 7 -1.8055 0.0355 -29.230 6
4 0.0400 0.000 4 0.037 8 -1.5730 0.0579 -35.9930 -1.5847 0.056 5 -36.274 2
5 0.0396 0.000 8 0.0380 -1.3539 0.0879 -40.833 4 -1.363 9 0.086 3 -41.128 6
6 0.040 4 0.001 3 0.0380 -1.3539 0.0879 -47.961 2 -1.3639 0.086 3 -48.299 3
7 0.039 1 0.000 3 0.038 2 -1.1347 0.128 2 -49.5953 -1.1432 0.126 5 -49.9115
8 0.039 4 0.001 1 0.038 2 -1.1347 0.128 2 -54.859 17 -1.1432 0.126 5 -55.198 2
9 0.040 5 0.002 5 0.038 2 -1.1347 0.128 2 -62.1743 -1.1432 0.126 5 -62.5579
10 0.038 0 0.002 8 0.038 4 -0.9156 0.1799 -63.0542 -0.9224 0.178 2 -63.409 3
11 0.040 8 0.002 4 0.038 7 -0.586 9 0.278 6 -57.393 6 -0.5913 0.2772 -57.654 0
12 0.038 4 0.001 1 0.038 8 -0.477 4 0.316 5 -56.724 1 -0.4809 0.3153 -56.946 5
13 0.0373 0.000 5 0.0389 -0.367 8 0.356 5 -58.684 7 -0.370 6 0.3555 -58.898 1
14 0.037 8 0.002 4 0.0390 -0.2583 0.398 1 -60.399 6 -0.2602 0.397 4 -60.603 0
15 0.040 2 0.001 5 0.0390 -0.2583 0.398 1 -61.099 4 -0.2602 0.397 4 -61.2797
16 0.038 7 0.001 1 0.0390 -0.258 3 0.398 1 -65.313 1 -0.2602 0.397 4 -65.5059
17 0.039 8 0.000 8 0.0390 -0.258 3 0.398 1 -69.526 8 -0.260 2 0.3974 -69.732 1
18 0.0390 0.000 3 0.039 1 -0.1487 0.440 9 -65.920 0 -0.149 8 0.440 5 -66.065 9
19 0.0393 0.001 7 0.0392 -0.039 1 0.484 4 -66.205 8 -0.039 4 0.4843 -66.3323
20 0.0376 0.002 2 0.0393 0.070 4 0.528 1 -57.946 1 0.0710 0.5283 -57.978 6
21 0.039 8 0.000 8 0.039 4 0.1800 0.571 4 -57.683 3 0.1813 0.5719 -57.6959
22 0.0390 0.001 1 0.039 4 0.1800 0.571 4 -60.497 1 0.1813 0.5719 -60.5103
23 0.040 1 0.001 2 0.039 4 0.1800 0.571 4 -58.9754 0.1813 0.5719 -58.9539
24 0.0389 0.0009 0.039 6 0.399 1 0.6551 -51.013 1 0.402 1 0.656 2 -50.924 1
25 0.038 0 0.001 6 0.039 6 0.399 1 0.655 1 -49.2156 0.402 1 0.656 2 -49.095 5
26 0.0396 0.001 4 0.0397 0.508 7 0.694 5 -44.483 4 0.5125 0.695 8 -44.323 2
27 0.038 2 0.0000 0.0397 0.508 7 0.694 5 -46.227 8 0.5125 0.695 8 -46.061 4
28 0.038 2 0.0000 0.0397 0.508 7 0.694 5 -47.9723 0.5125 0.695 8 -47.719 5
29 0.038 2 0.001 2 0.039°8 0.618 2 0.731 8 -46.736 4 0.622 8 0.7333 -46.548 2
30 0.039 4 0.000 6 0.0398 0.618 2 0.7318 -44.4332 0.622 8 0.7333 -44.217 6
31 0.0400 0.000 1 0.039 8 0.618 2 0.7318 -42.264 5 0.622 8 0.7333 -42.0255
32 0.0399 0.001 1 0.0399 0.7278 0.766 6 -37.3177 0.7332 0.768 3 -37.053 8
33 0.038 8 0.000 2 0.040 0 0.8374 0.798 8 -27.495 6 0.8436 0.800 6 -27.2123
34 0.0390 0.001 7 0.0400 0.8374 0.798 8 -24.2462 0.8436 0.800 6 -23.964 4
35 0.040 7 0.0009 0.0400 0.837 4 0.798 8 -24.969 9 0.843 6 0.800 6 -24.67197
36 0.039 8 0.000 1 0.040 1 0.946 9 0.828 2 -23.1313 0.954 0 0.8300 -22.834 4
37 0.039 7 0.000 3 0.040 2 1.056 5 0.854 6 -18.183 4 1.064 4 0.856 4 -17.902 9
38 0.0400 0.001 0 0.0403 1.166 0 0.878 2 -16.640 6 1.1747 0.8799 -16.360 3
39 0.0390 0.000 2 0.040 4 1.2756 0.8990 -12.7919 1.2851 0.900 6 -12.5392
40 0.0392 0.000 5 0.040 5 1.3852 0.9170 -9.787 5 1.395°5 0.918 6 -9.566 1
41 0.039 7 0.0023 0.040 7 1.604 3 0.9457 -6.338 8 1.616 2 0.9470 -6.1627
4 0.0374 0.000 6 0.040 8 1.713 8 0.956 7 -5.0928 1.726 6 0.9579 -4.9370

X 0.039 2 | MR | 0.0010 A(s) 0.5132 A*(MR) 0.5239

s 0.0009 Sg 0.0009 A2 (5) 0.503 0 A2* (MR) 0.5339
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Uncertainty Evaluation for Determination of Cadmium in Standard Reference
Material of Shrimp Based on Top — down Control Chart Method

TAN Xiuhui'**, WU Beiqi'*”** , YANG Hongsheng' > | YIN Yue',ZHENG Wei*, LIU Chang'*”,
ZHANG Qiuyun"*? ,XIA Liping'*”

(1. Jiangsu Provincial Freshwater Fisheries Research Institute, Nanjing 210017, China; 2. Jiangsu Aquatic Products Quality Testing Center,
Nanjing 210017, China; 3. Fishery Products Quality Supervision and Testing Center ( Nanjing) , Ministry of Agriculture and Rural
Affairs, Nanjing 210017, China; 4. Jiangsu Research Institute of Product Quality Supervision and Inspection, Nanjing 210007, China)

Abstract ; The uncertainty evaluation for determination of cadmium in standard reference material of shrimp were car-
ried out by graphite furnace atomic absorption spectrometry ( GFAAS) with Top — down control chart method. Accord-
ing to GB 5009. 15—2014, the content of cadmium in standard reference material of shrimp (GBW10050) was deter-
mined, and the accumulated data were tested and analyzed based on Top — down control chart method. The results
conformed to the assumption of independence and normal distribution. The control chart showed that the measurement
system was under statistical control state, and the uncertainty of cadmium in GBW10050 was 0.0018 mg/kg. The top
— down control chart method could accurately reflect the laboratory measurement level under intermediate precision
condition. As for the laboratory that has identified the source of measurement uncertainty, it is recommended to use
Top — down control chart method for long — term evaluation of laboratory quality control level. [ Chinese Fishery Quali-
ty and Standards, 2022, 12(3): 39 —44]

Key words; Standard reference material of shrimp; cadmium; Top — down control chart method ; uncertainty ; graphite
furnace atomic absorption spectrometry ( GFAAS)
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