7 6 Vol. 7 No. 6
2016 6 Journal of Food Safety and Quality Jun., 2016

el w4l BEE ELS AXAY THED

(1. / () 100081; 2.
( ), 150086; 3. ( ) 271018;
4. , 450002)
% = Bm , ik 4
, 3 8 oZR
) C D
, 1% ; B
C , 1% ,
B C , B , C
« v &g , ,
ES: 40 ; ;

I nterlaboratory comparison results of wheat quality parameters

HU Xue-Xu', SUN Li-Juan', DAI Chang-Jun?, SUN Cai-Ling’, YU Da-Jie*, WANG Bu-Jun'"

(1. Ingtitute of Crop Sciences, Chinese Academy of Agricultural Sciences/Laboratory of Quality and Safety Risk
Assessment for Cereal Products (Beijing), Ministry of Agriculture, Beijing 100081, China; 2. Inspection and Testing
Center for Quality of Cereals and Their Products (Harbin), Ministry of Agriculture, Harbin 150086, China;

3. Center of Cereal Quality Control and Test (Tai’ an), Ministry of Agriculture, Tai’an 271018, China;

4. Research Institute of Agricultural Quality Sandards and Testing Techniques, Henan Academy
and Agricultural Sciences, Zhengzhou 450002, China)

ABSTRACT: Objective The study was to investigate the accuracy and precision of testing results of interlaboratory
comparison, and to assess laboratory testing capabilities. Methods Eight quality parameters of a strong gluten flour
sample, a medium gluten flour sample and a weak gluten flour sample were tested by four certified laboratories. Results
It was showed that the accuracy and precision of testing results of each laboratory was different. The repeatability
standard deviations of 2 laboratories showed to be greater than the critical value of Cochran’s test( a=1%), which were
laboratory C with protein content of weak gluten sample and water absorption of weak gluten sample, and laboratory D
with water absorption of strong gluten sample and development time of medium gluten sample. The test statistics of 2
laboratories were greater than the critical value of Grubbs’s test( 0=1%), which were laboratory B with extension area of

weak gluten sample and laboratory C with protein content of medium gluten sample. They also showed to be outlier and
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unsatisfied, which were analyzed and appraised by adopting classical statistics and robust statistics respectively.
Conclusion Tt is adoptable to use classical statistics for analyzing and appraising the testing results when the data were
limited, and to combine with Cochran’s test and Grubbs test method to get rid of the outliers The robust statistics and
splite-sample experiment can be used as a reference.
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Tablel Test resultsof interlaboratory comparison (n=2)
%
1% 1% /mL 1% /min /min Jem? /E.U
A 14.62+0.12 32.5+0.05 33.5+0.16 62.1+0.12 9.0+1.05 16.3+0.81 139+5.31 610+17.04
B 14.7240.13 35.5+0.37 36.8+0.52 64.5+0.00 11.7+0.29 20.8+0.29 142+8.49 586+8.61
1
C 15.52+0.20 35.0+0.30 35.4+0.54 65.0+0.30 10.1+1.38 17.4+1.37 139+6.66 586+8.54
D 14.78+0.12 33.240.19 34.840.26 62.0+1.12°¢ 8.9+0.60 16.9+0.53 133+4.76 637+26.75
A 12.25+0.03 28.5+0.07 27.8+0.24 59.3+0.20 4.7+0.33 7.2+0.34 76+4.36 425+15.79
B 12.26+0.12 31.5+0.22 30.50.63 61.2+0.25 5.2+0.29 8.2+0.29 84+6.27 468+11.69
2
C 13.03£0.29°  30.9+0.84 29.2+0.54 62.4+0.17 6.0+0.22 7.7+0.48 74+2.08 376+11.53
D 12.32+0.10 28.4+0.56 28.3+0.41 60.0+0.19 3.8+0.81° 6.6+0.24 72+4.45 413+18.44
A 9.07+0.09 21.5+0.07 20.5+0.37 58.6+0.31 1.5£0.10 1.5£0.12 60+2.58 415+6.27
B 9.16+0.11 22.8+0.32 22.6+0.49 61.3+0.12 1.5£0.00 3.2+0.29 714+3.40 8 398+11.25
3
C 9.56+0.03 22.2+0.10 21.5+0.05 61.80.59 © 1.6+0.16 1.7+0.29 61+3.61 352+26.58
D 9.25+0.09 19.6+0.45 21.4+0.38 59.5+0.13 1.6+0.13 1.8+0.27 60+2.48 408+20.08
*: 135 min ;c HEH
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Table2 Z scoresof 4 laboratories given by classical statistics and robust statistics

1% 1% /mL 1% /min /min fem® /EU
A -0.71 -1.10 -1.18 -0.43 -0.65 -0.47 0.17 0.21
B -0.46 0.99 1.23 0.62 1.37 1.49 0.97 -0.78
1 C 1.48w 0.69 0.18 1.01 0.11 -0.36 0.26 -0.76
D -0.31 —-0.58 -0.23 -1.19 —-0.83 —-0.66 -1.40 1.33
A —-0.69 —-0.80 —-0.98 —0.49 0.05 -1.09 -0.09 0.12
B -0.46 1.05 1.30 0.18 0.16 1.08 1.42 1.25
? C 21.48a 0.66 0.22 1.31 1.11 0.58 -0.43 -1.17
D 1.15 -0.91 —-0.55 -1.00 -1.32 —-0.56 -0.90 -0.21
A -0.89 0.01 -1.19 -0.66 —-0.78 —-0.34 -0.91 0.77
3 B —-0.47 0.91 1.25 0.65 —-0.78 1.49 15.30a 0.17
C 1.41 0.48 0.05 1.04 1.31 —-0.67 1.07 -1.45
D —-0.06 -1.39 -0.11 -1.03 0.26 —-0.48 -0.16 0.52
A -0.54 -1.04 -1.56 -0.52 —-0.42 -0.10 —-0.08 0.49
B -0.12 0.85 1.69 0.52 1.80 3.33a 1.42 -0.50
: C 3.13a 0.57 0.28 0.90 0.42 0.10 0.08 -0.49
D 0.12 -0.57 —-0.28 -1.26 —-0.62 —-0.42 -3.05a 1.60
A -0.17 —-0.61 —-0.89 -0.39 -0.10 -1.03 0.24 0.24
B -0.12 0.94 1.60 0.39 0.10 1.00 2.37w 1.84
? C 3.40a 0.61 0.42 1.67 1.75 0.53 -0.24 -1.60
D 0.12 -0.70 -0.42 -0.97 -2.52w -0.53 -0.90 -0.24
A —-0.84 -0.33 -1.90 —-0.58 -0.51 0.12 -0.36 0.68
B —-0.27 0.93 2.09w 0.58 -0.51 3.20a 3.12a —0.28
: C 2.25w 0.33 0.13 0.92 1.52 -0.45 0.15 -2.90w
D 0.27 -2.28w -0.13 -0.90 0.51 -0.12 -0.15 0.28
s W
®3 FXWERBLGIEZBMZWHSH
Table3 ZB and ZW scoresof 4 laboratories given by robust statistics
z 1% 1% /mL 1% /min /min fem® /EU
ZB -0.22 -1.04 -1.60 —-0.49 —-0.54 -0.16 -0.40 -0.39
A W -0.71 0.00 —-0.69 -0.22 -0.24 0.00 0.00 -0.43
ZB -0.22 0.78 1.81 0.49 2.80w 2.94w 0.98 0.39
. ZW -0.58 0.00 -0.34 -0.22 0.24 0.00 -1.10 0.43
ZB 2.94w 0.59 0.24 0.81 0.20 0.16 0.40 1.06
¢ ZW 1.05 0.00 2.07w 0.22 2.14w 3.52a 3.22a 1.28
b ZB 0.22 -0.59 -0.24 -1.52 -0.20 -0.57 -1.79 -1.78

W 0.58 0.00 0.34 2.92w -1.19 -0.70 0.00 -1.28
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Z
1% /% /mL 1% /min /min /em? /E.U
ZB -0.19 -0.58 -0.76 -0.35 -0.12 —1.02 0.19 -0.36
A
W -0.91 -0.58 -0.91 1.52 -0.67 —0.45 0.32 2.51w
ZB -0.10 1.14 2.02w 0.35 0.12 1.13 2.60w 0.36
B
W 0.30 -0.70 0.91 -0.51 0.67 —-2.25w 1.94 0.19
2
ZB 3.50a 0.58 0.34 1.79 1.36 0.51 -0.19 1.96
C
W 2.07w 1.05 0.58 0.51 0.67 0.45 -0.32 -0.96
ZB 0.10 -0.58 -0.34 -1.04 —-2.92w -0.51 -0.84 -0.77
D
W -0.30 0.58 -0.58 -0.51 -0.67 0.45 -0.97 -0.19
ZB -0.89 -0.32 -1.33 -0.52 0.00 0.00 —-0.48 -1.01
A
W 0.42 -0.62 1.10 0.00 0.00 -1.84 0.72 -0.16
ZB 0.04 0.96 1.98 0.52 -1.08 3.94a 2.08w 0.58
B
W -1.05 0.21 0.55 0.00 231w 1.10 0.48 3.02a
3
ZB 3.19a 0.32 0.25 1.08 3.24a -0.14 0.38 0.81
C
W -0.42 -0.21 -0.55 4.05a 231w 0.37 -1.69 -0.48
ZB -0.04 -2.29w -0.25 -1.03 0.00 0.00 -0.38 -0.58
D
W 1.47 2.70w -0.82 0.00 0.00 -0.37 —0.48 0.16
a S W
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