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SAMPLE1 SAMPLE2 SAMPLE3 SAMPLE4 SAMPLE5
LC-MSMS No. of laboratories 5 5 6 6 6
LC-MSMS Mean 265.162 238.674 133.950 1179.162 404.780
LC-MSMS Reproducibility s.d. 25.15% 38.04% 76.78% 15.13% 36.73%
LC-MSMS Repeatability s.d. 4.69% 3.27% 5.50% 4.40% 1.10%
LC-MSMS Standard error 28.357 33.550 36.808 72.500 58.697
GC-MS No. of laboratories 8 8 8 8 8
GC-MS Mean 245.689 192.232 114.455 1144.023 381.536
GC-MS Reproducibility s.d. 30.79% 30.05% 56.23% 10.90% 9.84%
GC-MS Repeatability s.d. 5.91% 4.55% 9.62% 2.47% 3.30%
GC-MS Standard error 27.441 20.951 23.344 45.219 13.612
Level of 
significance

5.0 % 5.0 % 5.0 % 5.0 % 5.0 %

t-test t value 0.493 1.174 0.447 0.411 0.386
t-test Critical value 2.228 2.365 2.262 2.262 2.447

no difference no difference no difference no difference no difference
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Sample 1 Outlier Sample 2 Outlier Sample 3 Outlier Sample  4 Outlier Sample 5 Outlier

Unit µg/kg µg/kg µg/kg µg/kg µg/kg

LC0002 75.50 97.50 79.00 337.50 885.50

LC0004 88.15 92.90 53.85 349.10 985.90

LC0006 106.00 113.00 77.50 350.50 895.00

LC0007 80.00 116.50 70.00 336.00 831.00

LC0008 87.50 91.50 77.00 389.00 1035.50

LC0010 110.03 110.88 87.29 343.00 755.66

LC0011 101.50 115.50 75.00 382.00 985.50

LC0013 nc nc 124.80 533.80 C 1048.00

LC0014 117.00 131.50 89.30 414.00 1055.00

LC0015 168.50 B 197.50 B 138.50 416.00 1012.00

LC0016 180.47 C 145.97 107.06 413.38 1026.18

LC0018 108.10 126.80 66.45 461.40 1311.15 B

LC0019 115.00 111.00 89.40 363.00 908.00

LC0022 73.00 91.00 69.50 337.50 871.00

– – – – – –

Method ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2
No. of laboratories that submitted 
results

13 13 14 14 14

Median 106.00 113.00 78.25 372.50 985.70

Assigned value 103 121 105 386 1145

Reproducibility s.d. 16.55 17.52 24.03 40.93 99.52

Repeatability s.d. 5.03 5.24 8.85 12.70 47.64

Rel. reproducibility s.d. 16.07 % 14.48 % 27.30 % 10.34 % 9.51 %

Rel. repeatability s.d. 4.88 % 4.33 % 10.05 % 3.21 % 4.55 %

Limit of reproducibility, R (2.77 X 
sR)

45.84 48.53 66.56 113.37 275.68

Limit of repeatability, r (2.77 X sr) 13.92 14.50 24.51 35.18 131.97

HORRAT (R) 0.7 0.7 1.2 0.6 0.6

Absolute classical Horw itz s.d. 23.20 26.60 20.29 72.83 166.20

Relative classical Horw itz s.d. 22.52 % 21.98 % 23.06 % 18.39 % 15.89 %

Type A outliers 0 0 0 0 0

Type B outliers 1 1 0 0 1

Type C outliers 1 0 0 1 0
No. of laboratories after elimination 
of outliers type A-C

11 12 14 13 13

No. of measurement values 26 26 28 28 27
No. of measurement values 
w ithout outliers

22 24 28 26 25

Spiked lard samplesPork tissue samples
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Sample 1 Outlier Sample 2 Outlier Sample 3 Outlier Sample  4 Outlier Sample 5 Outlier

Unit µg/kg µg/kg µg/kg µg/kg µg/kg

LC0002 183.50 158.00 112.00 1018.00 330.00

LC0004 245.75 167.15 67.50 1193.70 366.20

LC0006 245.50 170.00 62.00 1166.50 381.00

LC0007 142.50 117.00 68.50 1184.00 379.00

LC0008 321.50 263.50 158.00 1345.50 488.50

LC0010 271.26 203.20 111.65 1140.47 387.26

LC0011 241.50 187.00 125.00 996.50 366.00

LC0013 nc nc 134.90 1072.50 293.40

LC0014 290.00 218.00 142.00 1340.00 447.50

LC0015 284.50 261.00 194.00 1083.50 370.00

LC0016 605.22 C 340.77 1442.42 C 1294.87 609.93 B

LC0017 314.00 272.00 229.00 1122.00 405.00

LC0018 251.65 190.10 98.85 1274.60 395.85

LC0019 231.35 193.55 120.20 1094.50 343.80

LC0022 234.50 183.50 100.00 1009.50 312.00

LC0024 238.75 168.65 108.90 1085.00 341.30

– – – – – –

Method ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2

No. of  laboratories that submitted 
results

15 15 16 16 16

Median 245.75 190.10 116.10 1131.24 374.50

Assigned value 272 220 104 1150 362

Reproducibility s.d. 48.43 57.29 46.26 117.86 48.85

Repeatability s.d. 13.79 13.32 9.41 44.57 12.40

Rel. reproducibility s.d. 17.81 % 25.92 % 41.30 % 10.43 % 13.80 %

Rel. repeatability s.d. 5.07 % 6.03 % 8.40 % 3.94 % 3.50 %

Limit of reproducibility, R (2.77 X sR) 134.15 158.68 128.14 326.47 135.32

Limit of repeatability, r (2.77 X sr) 38.20 36.90 26.06 123.45 34.35

HORRAT (R) 0.9 1.3 1.9 0.7 0.7

Absolute classical Horw itz s.d. 52.93 44.37 24.91 177.47 66.21

Relative classical Horw itz s.d. 19.46 % 20.08 % 22.24 % 15.71 % 18.70 %

Type A outliers 0 0 0 0 0

Type B outliers 0 0 0 0 1

Type C outliers 1 0 1 0 0

No. of  laboratories after elimination 
of outliers type A-C

14 15 15 16 15

No. of  measurement values 30 30 32 32 31

No. of  measurement values w ithout 
outliers

28 30 30 32 29

Pork tissue samples Spiked lard samples
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Sample 1 Outlier Sample 2 Outlier Sample 3 Outlier Sample  4 Outlier Sample 5 Outlier

Unit µg/kg µg/kg µg/kg µg/kg µg/kg

LC0002 2064.50 605.00 3851.50 938.50 348.50

LC0004 3510.00 1295.45 B 3789.30 1180.10 309.90

LC0006 1979.00 759.50 3716.50 1107.00 385.50

LC0007 2768.00 589.00 3593.00 1158.00 305.00

LC0008 2452.50 864.50 4812.00 1340.50 315.50

LC0009 2814.00 949.50 4879.00 1393.50 332.50

LC0010 1732.45 695.09 3300.05 981.32 316.04

LC0011 1690.00 619.50 3115.00 970.50 245.00

LC0013 nc nc 2695.00 816.50 230.40

LC0014 2115.00 780.00 3770.00 1165.00 298.00

LC0015 1860.50 813.00 3952.00 1226.50 372.50

LC0016 2257.11 C 806.19 3614.66 1113.65 339.89 C

LC0018 2801.80 998.05 4281.35 1211.45 386.10

LC0019 2341.00 870.95 4368.50 1318.50 325.55

LC0022 2758.00 871.50 3788.50 1106.50 271.00

LC0024 2338.50 773.40 4201.50 1116.00 276.90

– – – – – –

Method ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2 ISO 5725-2
No. of laboratories that submitted 
results

15 15 16 16 16

Median 2338.50 806.19 3788.90 1137.00 315.77

Assigned value 1946 701 4113 1190 335

Reproducibility s.d. 532.23 129.82 579.77 157.54 45.68

Repeatability s.d. 193.01 51.31 136.67 50.00 13.19

Rel. reproducibility s.d. 27.66 % 18.52 % 14.38 % 13.24 % 16.43 %

Rel. repeatability s.d. 10.03 % 7.32 % 3.39 % 4.20 % 4.75 %

Limit of reproducibility, R (2.77 X 
sR)

1474.28 359.60 1605.96 436.39 126.52

Limit of repeatability, r (2.77 X sr) 534.65 142.13 378.59 138.50 36.55

HORRAT (R) 1.9 1.1 1.1 0.8 0.8

Absolute classical Horw itz s.d. 278.92 118.30 523.02 185.45 53.92

Relative classical Horw itz s.d. 14.50 % 16.88 % 12.97 % 15.58 % 19.40 %

Type A outliers 0 0 0 0 0

Type B outliers 0 1 0 0 0

Type C outliers 1 0 0 0 1
No. of laboratories after elimination 
of outliers type A-C

14 14 16 16 15

No. of measurement values 30 30 32 32 31
No. of measurement values 
w ithout outliers

28 28 32 32 29

Spiked lard samplesPork tissue samples



 

20 

 

*�	��
� �<� 0
"
�%
��
� ��� �
"
��������$� �
����&
� #��� %��%� %
&������� .450 �1� ��� ����$�
���
����
�����

���
���
���
*�	��
� �<�0
"
�%
��
� ��� �
"��%��������$� �
����&
�#� ��%��%�%
&������� .450 41���� ����$�
���
����
�����

���
���



 

21 

 

#����������	��

���
)�� ����$#�#� !
�+�%#� ���� �+
�%
�
�!�������� ��� ����� ������ !��(
�� #��#����
#� ��� "��(���
��##�
� #�!"�
#� )
�
� %
&
��"
%�� +
� �)�� !
�+�%#� ��
� ��#
%� ��� �� ��!!��� #�!"�
���
"�
"���������+
�!
�#��
!
�������+
����	
��#��#���� 
#��#�"
����!
%�
��+
���$��#���"
���
%�������� �7' 5� ��� �#���"
� %�������� 87' 5 5�� +
� !
� +�%#� )
�
� #��:
��
%� ��� "��������
���#��������� �$� #��(
+��%
�#� "����� ��� &���%������ �$ � �����������&
� ������� I������"���#� �����
�+
������������&
�������)
�
������
%�����+
����!
�� ����)��(#+�"�����+
��!"�
!
�������������
�+
�!
�+�%�����+
����������$��E��
�

������������
# �)
�
�#�""��
%�)��+��
#��#�!"�
#�������
)+��+�����
"���
%�����$#�#��
#���#��
���
����,"���� ���������
4
"
��������$��
����&
�#���%��%�%
&������#�)
�
���� �+
����	
��
�)

���+�

���%��
��"
�����
�
���� )+
�
�#� �
"��%��������$� �
����&
� #���%��%� %
& ������#� )
�
� ���� !�#�����
����$�
>#�!"�
� ��!��������#�����+
����	
� �
�)

�� �� � ��%����"
�� �
���� +�#��
&
��)�#����

9�

%
%�#�	���������$����$������#
�����+
�!
�#��
! 
������#(����
������
����%�#�!"�
�����
6�� 
9"�
##
%��#�D������ �����#�� �+
� !�:����$� ��� !
�# ����%>#�!"�
� ��!��������#� 
���
%����
&���
#� �����%� ����� ��%������	� �+��� �+
� ����$#�#� !
� +�%#���
� ���'���'"��"�#
� ���#
�&
� �#����
����������
��
�
�
��
�"���
%��
�����
���+� ����$#�#� !
�+�%#� ����)� �+
� !��������	� ��� �+
� � ���
��#� ��� ��%��
�� #(����
� ��%����
��%��#�
���
�����+
���#
�#�������+�
#+��%��
&
�#�����
����
����
����
��������������������������������������������������������

"��������	
��+��"<>>
��
���"��
�>���%>���!��>)
����
>���!>���� ����&
#O
��+�!�
������
���� @� 
���5��
��
����.5�""�1�����
��+��"<>>
��
���"��
�>���%>���!��>)
����
>���!>���� #%
O#��%$O��������O
��"%��
��65;�����'�<�����,������$�.���
�
##���%�I�
��#���1 ����!
�#��
!
���!
�+�%#���%�
�
#���#�H�I�����<���#���!
�+�%������+
�%
�
�!������ ������
"
��������$���%��
"��%��������$�
���#���%��%�!
�#��
!
���!
�+�%#��6��
����������;�	� �������������5���%��%�#�������
�
�
&���5)���
����%�
��65;������<�����5����#������!
�+�%#������#
����"�� ����
��$��
#���	��$����
����������$�
��!"���#��#��6��
����������;�	��������������5���%�� %�#��������
�
&���5)���
����%�
��D��)������@�I��
�P�,""��
%�7+
!�#��$����.�1�����
��+�!"#��� �@�,���$#�����������'����������
��7�!!�##����4
	��������./71�E�����>���� �



 

22 

 

'((�)	�*	"������	��	�����������	�������	��

���
���
���<�6�%�&�%�����
#���#����+�!�	
�
��$��
#���	 �����#�!"�
�����

Sample 1 Indole [� g/kg] Skatole [� g/kg] Androstenone [� g/kg] 
Bottle Replicate 1 Replicate 2 Replicate 1 Replicate 2 Replicate 1 Replicate 2 

1 107 109 262 267 1924 1933 
2 92 96 291 270 1921 1912 
3 105 101 274 270 1922 1909 
4 105 98 274 272 1912 1898 
5 106 106 260 277 1879 2027 
6 103 105 295 269 1939 1934 
7 102 100 275 268 2069 1946 
8 101 105 256 278 1947 1939 
9 107 inj. fault 244 inj. fault 2011 inj. fault 

10 Sample dropped 
���
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Sample 2 Indole [� g/kg] Skatole [� g/kg] Androstenone [� g/kg] 
Bottle Replicate 1 Replicate 2 Replicate 1 Replicate 2 Replicate 1 Replicate 2 
1 123 121 237 250 695 696 
2 125 119 220 221 683 703 
3 123 117 209 193 673 709 
4 123 124 232 234 716 653 
5 121 117 232 212 703 721 
6 116 129 230 229 712 731 
7 117 125 211 228 666 701 
8 115 120 207 204 707 760 
9 121 117 219 222 658 706 
10 123 117 218 200 717 702 
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Sample 3 Indole [� g/kg] Skatole [� g/kg] Androstenone [� g/kg] 
Bottle Replicate 1 Replicate 2 Replicate 1 Replicate 2 Replicate 1 Replicate 2 

1 108 102 99 102 4220 3991 
2 111 101 110 106 4142 4095 
3 113 115 110 109 4145 4044 
4 102 98 97 88 4274 4078 
5 105 106 108 121 4136 4127 
6 102 95 100 108 3745 4147 
7 102 115 117 120 3990 4069 
8 108 102 75 103 4240 4037 
9 99 105 92 116 4050 4285 

10 111 109 108 103 4268 4186 
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Sample 4 Indole [� g/kg] Skatole [� g/kg] Androstenone [� g/kg] 
Bottle Replicate 1 Replicate 2 Replicate 1 Replicate 2 Replicate 1 Replicate 2 

1 392 383 1150 1074 1165 1167 
2 396 384 1025 1151 1129 1147 
3 372 383 1045 1116 1091 1171 
4 393 382 1114 1111 1182 1162 
5 223 436 628 1202 719 1346 
6 409 343 1129 1047 1221 1035 
7 338 406 956 1203 998 1235 
8 375 387 1102 1044 1185 1170 
9 394 386 1050 1131 1122 1120 

10 626 312 1863 979 1846 985 
���
*�	��
���<�/&������������+�!�	
�
��$�������%��
�#�! "�
�����

� ���
���
*�	��
���<�/&������������+�!�	
�
��$�����#(����
�#� !"�
�����

� ���
���
� ���



 

29 

 

*�	��
���<�/&������������+�!�	
�
��$�������%��#�
�� �
�#�!"�
�����

� ���
���
� ���



 

30 

 

���
���<�6�%�&�%�����
#���#����+�!�	
�
��$��
#���	 �����#�!"�
�����
Sample 5 Indole [� g/kg] Skatole [� g/kg] Androstenone [� g/kg] 
Bottle Replicate 1 Replicate 2 Replicate 1 Replicate 2 Replicate 1 Replicate 2 

1 1085 1150 382 343 383 340 
2 1103 1133 355 442 312 309 
3 1166 1202 329 336 361 341 
4 1288 1202 358 368 309 329 
5 1066 1104 376 341 343 318 
6 1057 1123 395 364 331 327 
7 1168 1152 344 348 352 320 
8 1148 1152 362 350 350 332 
9 1077 1120 376 350 349 339 

10 1178 1234 363 359 346 328 
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Mandel's k statistics for androstenone
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SAMPLE1 SAMPLE2 SAMPLE3 SAMPLE4 SAMPLE5
LC-MSMS No. of laboratories 5 5 6 6 6
LC-MSMS Mean 129.414 138.554 99.269 429.346 1031.206
LC-MSMS Reproducibility s.d. 68.86% 40.36% 58.08% 20.81% 9.65%
LC-MSMS Repeatability s.d. 14.71% 1.70% 8.76% 3.80% 4.19%
LC-MSMS Standard error 29.279 19.519 18.590 30.971 36.802
GC-MS No. of laboratories 7 7 7 7 7
GC-MS Mean 92.669 105.396 76.419 355.299 910.580
GC-MS Reproducibility s.d. 19.76% 10.29% 8.28% 8.50% 16.11%
GC-MS Repeatability s.d. 4.34% 3.65% 5.84% 4.08% 2.44%
GC-MS Standard error 7.099 4.207 2.453 11.716 56.873
Level of 
significance

5.0 % 5.0 % 5.0 % 5.0 % 5.0 %

t-test t value 1.220 1.661 1.219 2.236 1.781
t-test Critical value 2.776 2.776 2.571 2.447 2.228

no difference no difference no difference no difference no difference

SAMPLE1 SAMPLE2 SAMPLE3 SAMPLE4 SAMPLE5
LC-MSMS No. of laboratories 5 5 6 6 6
LC-MSMS Mean 265.162 238.674 133.950 1179.162 404.780
LC-MSMS Reproducibility s.d. 25.15% 38.04% 76.78% 15.13% 36.73%
LC-MSMS Repeatability s.d. 4.69% 3.27% 5.50% 4.40% 1.10%
LC-MSMS Standard error 28.357 33.550 36.808 72.500 58.697
GC-MS No. of laboratories 8 8 8 8 8
GC-MS Mean 245.689 192.232 114.455 1144.023 381.536
GC-MS Reproducibility s.d. 30.79% 30.05% 56.23% 10.90% 9.84%
GC-MS Repeatability s.d. 5.91% 4.55% 9.62% 2.47% 3.30%
GC-MS Standard error 27.441 20.951 23.344 45.219 13.612
Level of 
significance

5.0 % 5.0 % 5.0 % 5.0 % 5.0 %

t-test t value 0.493 1.174 0.447 0.411 0.386
t-test Critical value 2.228 2.365 2.262 2.262 2.447

no difference no difference no difference no difference no difference
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SAMPLE1 SAMPLE2 SAMPLE3 SAMPLE4 SAMPLE5
LC-MSMS No. of laboratories 5 5 6 6 6
LC-MSMS Mean 2358.483 853.748 3744.826 1137.060 316.316
LC-MSMS Reproducibility s.d. 19.20% 15.83% 11.89% 8.98% 23.06%
LC-MSMS Repeatability s.d. 6.53% 11.76% 5.10% 4.53% 4.39%
LC-MSMS Standard error 209.323 56.022 190.546 42.664 31.026
GC-MS No. of laboratories 8 8 8 8 8
GC-MS Mean 2376.266 771.123 3826.831 1133.677 321.241
GC-MS Reproducibility s.d. 31.80% 27.30% 13.90% 21.46% 12.17%
GC-MS Repeatability s.d. 2.71% 2.72% 2.95% 1.76% 2.61%
GC-MS Standard error 274.090 76.363 192.933 88.264 14.179
Level of 
significance

5.0 % 5.0 % 5.0 % 5.0 % 5.0 %

t-test t value 0.052 0.872 0.302 0.035 0.144
t-test Critical value 2.201 2.201 2.179 2.228 2.365

no difference no difference no difference no difference no difference
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SOP 

Determination of boar taint compounds indole, skatole and 
androstenone in pork neck hypodermis. 
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6.17.7 Autosampler vials for sample carousel ��

6.17.8 Triple quadrupole mass spectrometer ��
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9.1.2 Oven conditions ��
6��������
!"
�����
<����[7���
6���������!
<���!�����
4�!"�������[7>!����"��������[7��#��������!
���!������
4�!"�������[7>!����"��������[7��#��������!
���!�����
4�!"�������[7>!����"��������[7��#��������!
����!�����
.�7�����$#�#���!
�������!��1���

9.1.3 Column conditions ��
7����
��	�#����)<���!�>!���.���#��������)�!�%
1���
��#��$"
<�D
���!�.���1����

9.1.4 Transfer line conditions ���

!"
�����
<�����[7����

9.1.5 Mass spectrometer conditions ���
 5�#����
��
!"
�����
<�����[7����
 5�V��%��"��
��
!"
�����
<�����[7����
5��&
���%
��$<���!������
/�
������6���#������/�
�	$<����
2����
����

9.1.6 Mass spectrometer acquisition parameters and peak identification ���
����
+
�����$�
#���
�����#
%��$�
�
�����������������./6 1�������
2��+
����	
�����#���
����
�
���%
%����5��	�
�6��� ��������	�.56 1�!�%
����%�3 �������
%��$�����#���"
�%�����������
!
�+�%������
����
���
����6���#������"���!
�
�#��������
�#�V������� ������7����

 ���
 �%
� /6U�
/�
������/�
�	$� ���
2�
��"�7���
��� ����=, �
4
"
��
�� ����2�
/9���������8
�#� ���2�
*���#�8
�#��� ���2�
*���#�8
�#��� ���2�
5����
�
!"
�����
� ���K7�
�7����
����
�
!"
�����
 � ���K7�
 ����"��
��2����	
� ����2�

 ���
  ���



 

67 

 

Table 10. SIM detection parameters for Waters Quattro Micro GC . ��
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