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Table 19. Summary: assigned values of measurands for evaluation of testing parameters in fish meal

Method of Ux(py IS
o X(pt)
Parameters | . ioned value | Opt | YRSD] Uy | 030n | pogiigible?
Moisture X* & $* 926 | 0.72 | 7.8 | 010 | 0.22 ves.
(9/1009) use z score
Nitrogen X* & 5* 889 | 020 | 22 | 0.03 | 0.06 ves.
(9/1009) use z score
Fat * Yes,
ey x* & 3SD, 730 | 065 | 89 | 010 | 019 | | UE
Ash X* & s* 2727 | 028 | 1.0 | 0.04 | 0.08 ves,
(9/1009) use z score
Calcium x*&sSD, | 76533 | 6761 | 8.8 | 1172 | 2028 ves,
(mg/kg) use z score
Magnesium X* & s* 3130 | 443 | 143 | 85 | 133 b
(mg/kg) use z score
Phosphorus X* & s* 43451 | 2497 | 57 | 543 | 749 ves,
(mg/kg) use z score
Sodium X* & s* 9943 | 1367 | 13.7 | 249 | 410 ves.
(mg/kg) use z score
Patassium X* & S* 7276 | 724 | 10.0 | 135 | 217 ves.
(mg/kg) use z score
Iron x*&2SD, | 941.9 | 107.5 | 11.4 | 152 | 323 ves,
(mg/kg) use z score
Zinc X* & s* 86.69 | 12.57 | 14.5 | 2.45 | 3.77 ves,
(mg/kg) use z score
Copper x* & 2D, 3.70 | 0.97 | 263 | 0.15 | 0.29 ves.
(mg/kg) use z score
Lead x* & 2SD, 160 | 0.48 | 29.8 | 0.09 | 0.14 ves,
(mg/kg) use z score
Arsenic x*&2SD, | 6.84 | 1.20 | 240 | 0.28 | 0.36 ves,
(mg/kg) use z score
Cholesterol X* & s* 496.80 | 63.10 | 12.7 | 15.18 | 18.93 Yes,
(mg/lOOg) use z score
TVBN X* & s* 227.92 | 12.35 | 5.4 | 3.45 | 3.71 ves,
(mg/lOOg) use z score

' x* = Robust average derived from algorithm A of ISO 13538: 2015
s* = Robust standard deviation derived from algorithm A of 1ISO 13538: 2015
SD, = Predicted standard deviation from Horwitz equation
X + SD = Mean and standard deviation derived from gravimetric standard addition IDMS from NIMT
Med. & NIQR = Median and normalised interquartile range
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Table 20. Evaluation of laboratory performance on moisture analysis (g/100 g, as received) in fish meal

LaNbuor;%tng Moisture MU  ccore Jeta soore S;.imple Teomp. Time Method Reference
(9/1009) (9/1009) weight (g) (FC) (Hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 9.26 + 0.72 g/100 g (CV 7.8%, n= 76) with standard uncertainty of 0.10 g/100g
Acceptance criteria = ||z score| <2.00 | | ¢ score| <2.00
2 9.85 0.30 0.82 3.27 2.00 125 2 AOAC (2016) 950.46 (B)
5 9.29 - 0.04 - 5.0000 103 4 ISO 6496:1999
6 9.21 0.13 -0.06 -0.38 5.0000 103 4.00 ISO 6496
7 8.90 0.10 -0.50 -3.22 1.0306/1.1313 105 5 AOAC
9 9.31 - 0.07 - 5t0 10 105 4 Based on ISO 6496:1999
11 9.30 - 0.06 - 5.0000 103 4 AOAC (2016) 925.10
14 9.22 0.58 -0.06 -0.14 5 103 +2 4 1SO6496:1999
15 9.26 - 0.00 - 5 103 4 ISO 6496:1999
16 9.20 0.16 -0.08 -0.47 1to2 105 3 SNI 01-2891-1992 Food &
17 9.29 0.11 0.05 0.30 2.000 125 2 “ROAC
18 9.18 - -0.11 - 2.0 105 3 SNI 01-2891-1992
19 9.29 - 0.05 - 5 105 3 AOAC 934.01
21 10.50 0.04 1.72 12.18 2 130 2 AOAC 925.10 (2016)
22 8.42 - -1.17 -
23 9.17 - -0.13 - 5.00 103 4 ISO 6496
24 8.78 0.14 -0.67 -3.93 2.000 105 3 until SNI 01-2891-1992
constant
25 9.58 - 0.44 - 5.1206 / 103 4 Laboratory Handbook of Methods
5.1702 of Food Analysis, 3rd Ed, R. Lees
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Laboratory Moisture MU Sample Temp. Time Method Reference
Number (9/100g) (9/100g) Foeere cetascore weight (@) |  (°C) (Hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 9.26 + 0.72 g/100 g (CV 7.8%, n= 76) with standard uncertainty of 0.10 g/100g
26 9.47 0.05 0.29 2.03 5.0 100 4 AOAC No. 952.08 A
27 9.17 0.26 -0.13 -0.55 2 105 22 SNI 2354.2:2015
31 9.14 0.32 -0.17 -0.64 3 105 3 SNI
32 8.92 0.18 -0.47 -2.53 1.9794 100 8 AOAC 934.04
33 10.80 1.51 214 2.02 2.0139, 135 2 Method 930.15, OMA AOAC, 18th
2.0447, Ed
34 9.00 - -0.36 = A2.000 105 18 SNI 01.2354.2:2006
37 9.14 - -0.17 - 3 105 4 AOAC (2016) 925.45
38 9.62 0.20 0.50 2.53 2.000 135 2 AOAC 930.15, 19th Ed 2012
39 7.78 - -2.06 - 1 100 +2 4 AOAC 952.08
41 9.98 0.08 1.00 6.67 2 135+2 2 AOAC (2016) 930.15
42 9.76 0.11 0.69 4.39 2 135 2 AOAC 2005
43 10.21 0.33 1.32 4.88 2 130 2to AOAC, National Standard
constant
44 9.64 0.68 0.53 1.07 2.0034 135 2.0 AOAC 19th Ed, 2012
45 9.11 0.11 -0.20 -1.28 5+0.3 103 +2 4+1 ISO 6496
46 7.68 0.06 -2.19 -15.19 3.00 120.0 NA In House Developed Method
48 9.09 0.16 -0.24 -1.34 1 105 3thenl SNI 01-2891-1992
then 1
49 10.20 0.20 1.31 6.65 2 135 2 AOAC 20th Ed 2016
50 10.50 0.23 1.72 8.20 2.1804 130 1.0 AOAC 925.10
52 11.53 0.10 3.15 20.34 2.0 135 2.0 AOAC 930.15
54 9.32 0.09 0.08 0.55 1 105 5 AOAC 927.05
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Moisture MU Sample Temp. Time
Lf;\\lbuonzfi\)tgrry 7 score Zeta score Method Reference
(9/100g) (9/100g) weight (g) (°c) (Hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 9.26 + 0.72 g/100 g (CV 7.8%, n= 76) with standard uncertainty of 0.10 g/100g
55 8.96 0.02 -0.42 -3.03 10 100 4 AOAC (2012) 952.08
58 8.77 0.18 -0.68 -3.64 2to5 130/105 3 Based on AOAC 20th Ed 2016
60 9.08 - -0.25 - SNI 01-2891-1992 Butir 5.1
61 9.56 1.45 0.42 0.41 3 130 15 A6801 130C Air oven
63 9.19 - -0.10 -
64 13.05 0.14 5.26 31.05 2.0356 135 2 hours +5 AOAC 930.15
mins
66A 9.14 0.12 -0.17 -1.03 10.0029 130.0 0.50 AOCS Official Method Ca 2c-25,
7th Ed., 2017
66B 8.64 0.12 -0.86 -5.32 10.0637 130.0 0.50 AOCS Official Method Ca 2c-25,
7th Ed., 2017
66C 8.80 0.12 -0.64 -3.94 10.0124 130.0 0.50 AOCS Official Method Ca 2c-25,
7th Ed., 2017
67 9.09 0.25 -0.24 -1.06 5.0xxx 103 4.0 ISO 6496
68 11.00 - 2.42 - 2 135 2 AOAC
69 8.69 - -0.79 -
70 8.08 0.50 -1.64 -4.38 5 105 5
71 9.20 0.29 -0.08 -0.34 4.9997, 105 3 AOAC 934.01
4.9989
72 8.19 0.01 -1.49 -10.69 2 130 1 AOAC 925.10
73A 8.98 0.38 -0.39 -1.30 5 105 3 FTC-01.01 (refers to AOAC 945.39)
74 8.48 - -1.08 = 5.0 105 3 SNI 01-2891-1992 (part 5.1)
75 7.92 0.21 -1.86 -9.17 2 105+ 2 4 SNI 01-2891-1992 Butir 5.1
77 9.20 - -0.08 -
79 8.30 0.74 -1.34 -2.52 lto2 105 3 SNI 01-2891-1992 Butir 5.1
80 10.60 - 1.86 - 2.XX 135 2 AOAC 930.15
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L?\Ibuonrw?)tgrry Moisture MU S crare Zeta score Seltmple Teomp. Time Method Reference
(9/100g) (9/1009) weight (g) (°C) (Hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 9.26 + 0.72 g/100 g (CV 7.8%, n= 76) with standard uncertainty of 0.10 g/100g
81 8.97 0.01 -0.40 -2.90 4.0921 100 4 then 0.5 AOAC 952.08A Modified
mean until <0.005
82A 9.57 0.13 0.43 2.60 1.00 105 7.5 Drying Oven
82B 9.57 0.13 0.43 2.60 1.00 105 7.5 Drying Oven
83 8.54 0.24 -1.00 -4.67 2 105 5 SNI-01-2891-1992
84 9.05 - -0.29 - 2 100 5 AOAC 934.01
85 8.88 0.01 -0.53 -3.80 2 105 3 SNI 01-2896-1992
86 11.10 0.53 2.56 6.50 2 135 2 AOAC (2012) 930.15
87 8.65 0.02 -0.85 -6.11 15 105 3 MTD/FOD/CHM-01
88 8.30 0.04 -1.34 -9.47 15 105 3 SM 01-2891-1992 Point 5.1
89 8.57 0.15 -0.96 -5.50 2 100 to 4 AOAC 925.23
90 11.72 0.28 3.41 14.29 2 122 1 AOAC (2016) 930.15
91 9.82 0.01 0.78 5.59
92 9.62 - 0.50 - 5 103 4 ISO 6494
93 7.91 - -1.88 - 2 95 to 100 5 AOAC 934.01
94 11.20 - 2.69 - 1 130 5 AOAC (2000) 925.10
95 9.04 0.06 -0.31 -2.16
96 10.00 - 1.03 = 3 125 4 TCVN 4846:1989
100 9.35 0.16 0.13 0.70 5 103 4 1SO 6496
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Figure 58. Distribution of moisture results (ascending order) in fish meal with expanded uncertainty
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Figure 59. Plot of ordered z scores for moisture results in fish meal
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Figure 60. Plot of Zeta score for moisture fish meal, following the ordered z scores in the above Figure 59.
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Table 21. Evaluation of laboratory performance on total nitrogen analysis (g/100 g, as received) in fish meal

Total
Nitrogen

Laboratory
Number

MU

Z score

Zeta
score

Nitrogen
Weight

Catalyst

Acid
Volume
(mL)

Receiver
Solution
and Vol

Titrant

Conver
sion
Factor

Nitrogen
Reference

Assigned value obtained from rob

ust average (x*) + robu

st SD (s*) = 8.89 + 0.20 g/100 g (CV 2.2%, n= 67) with standard uncertainty 0.03 g/100g

Acceptance criteria = |z score | |¢ score]
P <2.00 | <2.00
2 9.01 0.27 0.60 0.87 0.50 CuS04+K2S04 20 50 HCI 0.1 M 6.25 AOAC (2016) 981.10
13 mL conc 30 mL 4% - AOAC 20th Ed, 20186,
5 8.61 -1.42 - 1.0000 | CuSO4+K2504| ~ °c ) Boric Acid | -> N H2504 2001.11
55 mL 4% 0.2036 N
6 9.05 0.73 0.79 0.43 0.5074 |K2PO4 + CuPO4 15 Boric Acid 2504 6.25 ISO 5983-2
1.0006/ ) -
7 5.10 - -18.95 - 10116 Kjeltab 25 25 HCL/0.1097 AOAC
) . - Based on AOAC 20th
9 8.67 - -1.13 - 1 K2s04/cusoa | 12504 /12.8 Boric acid 30 |, 5\ o504 Ed, 2016, 2001.11,
mL mL
Chapter 4
. . Manual on fertilizer
11 8.60 - -1.45 - 0.5000 1mL H2S04/25| Boricacid |44 \ogsoa| 625 | analysis, Arsrod, Doa
mL solution 25 mL
12/2551
K2S04:CuS04.5 H2S04 12 | 4% Boric Acid .
14 8.98 0.17 0.45 0.99 0.5 H20 (9:1) mL 30 mL 0.1 M HCI 6.25 ISO 5983-2:2005
15 8.98 - 0.45 - 0.13 CuSO4.5H20, | H2S0412 | 1o/ iapoa | 0.1 MHCI 6.25 ISO 5983-2:2009
K2504 mL
. Sulphuric | Boric Acid 50 - SNI 01-2891-1992 Food
16 9.02 0.27 0.65 0.94 05-1 Selenium Acid 25 mL ML HCI0.1 N & Beverage
17 9.66 0.18 3.85 8.12 ) ) ) - - - B
0,
18 8.99 - 0.50 - 2.0 Cus04, se02 | 2504 25| H3BOS 296,25 iy g1 - SNI 01-2891-1992
. Sulphuric | Boric Acid 1%, AOAC 988.05, AN300
19 8.92 - 0.14 - 1 Kjeltabs, 2 pcs Acid 15 mL 15 mL HCI, 15 mL 6.25 FOSS 2003
21 8.75 - -0.70 - 051010 | Se K2so4 | H2SO415 |Boricacid (AR)| HCI(AR) 0.1 - AOAC 930.29 (2016)
mL 25 mL N
22 8.79 - -0.50 - ) ) } } ) - B
23 8.92 - 0.15 - 0.20 - ) } } } AOAC 992.15
. Sulphuric | H3BO3 1%, 25| HCI-Titrisol
24 9.16 0.30 1.33 1.76 1.000 Kjeltab Se/3.5 | 5 =175 & )| mL 02N 6.25 SNI 01-2891-1992
0.0524 / Digestion | Indicating Boric 0.02 N - Laboratory Handbook of
25 8.47 - -2.10 - 0.0532 | Copper Sulphatel poonent 10| Soin, 10 mL H2504 Methods of Food
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. Acid Receiver Conver .
L?\Ibor?)tory N.'{otal MU Z score LEE] N\/'\t/;?gﬁtn Catalyst Volume Solution Titrant sion R’\g;é(:gfge
umber ltrogen S 9 (mL) and Vol Factor
Assigned value obtained from robust average (x*) + robust SD (s*) = 8.89 + 0.20 g/100 g (CV 2.2%, n= 67) with standard uncertainty 0.03 g/100g
Copper (I1) Conc
26 8.85 0.07 -0.20 -0.90 5.0 sulphate H2S04, 15| O NHCI | 0.1NNaOH 6.25 AOAC No. 2001.11
27 8.99 0.57 0.50 0.35 05 K2504 / Se 10 30 0.2000 - SNI Omﬁﬁfég‘zc’%
31 8.78 0.21 -0.55 -1.01 0.3 Selenium Hzﬁ%‘ ® H3Bon‘°;3% G0} Hero.05 N - SNI 01-2891
K2S04, Conc 4% Boric Acid | 0.50987 M Block Digestion -
32 8.87 0.11 -0.10 -0.33 10789 | -,S04.5H20 | H2S04, 25|  50mL HCI 6.25 Kjeldahl
0.7437, . 36 N H2S04, Boric acid soln, Method 976.05, OMA
33 8.71 0.24 -0.90 -1.46 0.7455 Kjeltabs 15 mL 25 mL 0.1040 None AOAC 18th Ed
34 9.01 0.03 0.60 3.65 0.750 Kjeldahl Hﬁ%fuis H3BO3 25 mL | HCI 0.1952 N B SNI 01.2354.4:2017
38 8.88 0.60 005 003 0.400 Salt mixture | H2S0412 4% H3BO3,20| (, \ 1y - AOAC 991.2, 19th Ed
mL mL 2012
39 8.87 - -0.10 ; 05 cu H2504 / 10 Bo”crr":‘f'd 30 | 9.1 MHCl - AOAC 991.20
. Sulphuric | Boric acid 25
41 8.95 0.31 0.28 0.36 0.5 K2504:Cuso4| "o i L 0.1000 6.25 AOAC 2001.11
42 9.15 0.22 1.30 2.28 0.1 Selenium Hosoa | HBBO31%30 | 164 - SNI'01-2891-1992.
mL point 7.1
) . H2S04, 12 National Standard,
43 8.81 0.45 -0.40 -0.35 1 Mix selenium L H3BO3,25mL| HCI0.2M 1.4007 inhouse method
44 8.99 0.00 0.51 3.40 05062  |Na2504, Cusoq “O"5 H2504 S0 M OIN | o5 N NaoH | 625 | AOAC 19th Ed, 2012
79 K2S04 + 0.8 98% H2S04|4.0% Boric acid
45 8.92 0.34 0.17 0.20 1 g CUSO4.5H20 15 mL 30 mL 0.5 N H2S04 6.25 ISO 5983-2
Selenium
48 8.74 0.13 -0.75 -2.11 0.5 Mixture reagent 20 30 0.1 1 MU-01/04
49 8.51 0.42 -1.90 -1.79 05,1 Kjeltabs CO”ZCOHjLSO“ Boric nﬁf'd 50 |02 NH2s04| 625 | AOAC 20th Ed 2016
H2S04, 15.0 Boric Acid, Fish M
50 8.99 0.19 0.51 1.01 1.1567 Cu - 5.0 mL HCI, 0.0902 | ¢'>c Rice AOAC 984.13
9.711, Boric Acid 0.09788 N Automated Kjeldahl
52 8.60 0.02 -1.47 -9.08 1.0 K2S04, CuSO4 11.164 (60mL) Hel 6.25 Method
53 8.85 0.06 -0.21 -0.96 0.2 setenium | Hzso4 8 mL| H3B93 3% 2% pci0.0058 N|  6.25 SNI-01-2891-1992
) H2S04 12 | 25mL 4%
54 9.33 0.35 2.19 2.45 1 Kjeltabs mL Boric Acid | 0-3 M H2S04 5.95 AOAC 920.87
H2S04 15 250 mL
55 8.79 0.09 -0.51 -1.87 0.5 K2S04/ Se oL Erlenmeyer HCl0.1 M AOAC (2012) 991.20
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. Acid Receiver Conver .
L?\Ibor?)tory N.'{otal MU Z score LEE] N\/'\t/;?gﬁtn Catalyst Volume Solution Titrant sion R’\g;é(:gr?g‘e
umbpber Iitrrogen score g (mL) and Vol Eactor
Assigned value obtained from robust average (x*) + robust SD (s*) = 8.89 + 0.20 g/100 g (CV 2.2%, n= 67) with standard uncertainty 0.03 g/100g
58 9.13 0.26 1.20 1.80 05 - - Boric Acid | 0.25 HCI 10 | BasedonAOAC 20th
Ed 2016
60 8.99 - 0.50 - ) } - } } } AOAC (2012) 2011.11
K2S04/CuSO4 | H2S04 20 | Boric Acid 50 A6501 Kjeldahl/Boric
61 8.82 0.39 -0.35 -0.36 1 Kjeltab catalyst mL mL 0.1 MHCI 6.25 Acid Method
63 8.83 - -0.30 - ) ) ) ) ) ) B
67 901 0.24 0.60 0.97 0.5xxx CUSO4+K2S04 H2S04 15 | Boric acid 50 0.2 N H2504 6.25 Inhouse based on ISO
mL mL 5988.2
68 8.90 - 0.05 - 0.5 Kjeltabs 17 50 0.1 N HCl 6.25 AOAC
69 8.76 - -0.67 - ) ) ) ) ) ) B
71 8.98 0.27 0.45 0.65 1(.)9;)93& 'E’g's%bf 03_'f g' H2SO415 | Boricacid | 02N HCI AOAC 2001.11
K2S04, CuS04, 4% Boric acid 0.05M
72 9.80 0.05 455 23.30 2 Se02 25 265 L H2S04 6.25 AOAC 920.87
2 Kjeltabs (each| H2S04 15 | 1% Boric acid, FTC-02.01 (refers to
73A 9.01 0.80 0.60 0.30 1 35gK2S04,04 mL |1%BCG0.1%| HCI0-2M 625 | AOAC 2001.11, 979.09)
75 9.44 0.14 2.76 7.20 05 Cuso4  |H2s04,5ml H3BO3, 20 mL| He,0am | VA (giport SN 01-2891-1992 Butr
77 9.66 - 3.85 - ) ) ) ) ) ) B
) Conc 4% Boric acid, -
78 8.80 0.10 -0.45 -1.54 2 Kjeltabs H2504, 15 25 mL 0.1 N HCI AOAC 19th Ed
i - - - IK/02/5.4.1/LDITP/Anali
79 8.85 0.31 -0.18 -0.23 0.1t00.15 wic Protein
80 8.98 - 0.45 = 0.25t0 0.5 TAP/S3.5 25 40 0.1 6.25 AOAC 984.13
K2S04 and 20 mL 60 mL 2% 0.09597 N Automated Kjeldahl
81 8.60 0.10 -1.45 -4.97 0.5247 mean CuS04.5H20 H2S04 | Boric Acid soln HCI 6.25 Method
Boric Acid,
83 8.86 0.10 -0.14 -0.46 05 CuS04 H2S04 Bromocresol HCI (0.1) 6.25 SNI-01-2891-1992
KJELCAT 12- | H2S0O4 98%| H3BO3 4%, 60 B
84 8.98 - 0.45 1 0328 20 mL mL HCI 0.1 M KJELDAHL
- - - - - DuMaster Protein
85 9.01 0.02 0.60 3.79 0.2 Analyzer (Buchi)
3.5g K2S04 + |Conc H2S04{ 4% Boric Acid -
86 9.00 0.90 0.55 0.24 0.5 3.5mg Se 125 mL 30 mL 0.1 N HCl AOAC (2012) 981.10
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. Acid Receiver Conver )
L?\Iborf;\)tory N.'{otal MU Z score LEE] N\/'\t/;?gﬁtn Catalyst Volume Solution Titrant sion R’\g;é(:gfge
umber ltrogen Slelelts 9 (mL) and Vol Factor
Assigned value obtained from robust average (x*) + robust SD (s*) = 8.89 + 0.20 g/100 g (CV 2.2%, n= 67) with standard uncertainty 0.03 g/100g
Sulphuric | Boric Acid; 15
87 8.63 0.35 -1.31 -1.47 0.51 K2S04+Se Acid: 25 mL mL HCI0.01 N 14 MTD/FOD/CHM-03
88 8.77 0.10 -0.59 -2.04 05 Tablet Kjeldahl CO”fOanLSO“ H3BO$L2% 50 | el 0.0515 N - SM 3751-2009
89 8.76 0.44 -0.64 -0.58 0.5 CusO4 HCl 25 “;';igo”c 0.1 N HCl - AOAC 991.2
90 8.52 0.12 -1.86 -5.55 0.3 K2S04, Se 15 ) 0.1 M HCI ) AOAC (2016) 2001.11
91 8.70 0.05 -0.95 -4.87 ) ) ) ) ) - B
92 9.06 - 0.85 - 1 CusO4 H2S04 Boric HCI 6.25 -
H202 5 mL, H2S04 12 | Boric acid 25 0.05N
93 8.71 ) -0.90 - 2 Kjeltabs: 3.5 g mL mL H2S04 6.25 AOAC 945.18-B
94 9.21 - 1.60 - 1 O e | 075412594 196 Boric acid | 0.1 M HCl - AOAC (2012) 991.20
95 8.93 0.08 0.18 0.69 ) ) ) ; ; - B
CuSO4and H2S04 / 15 | 4% Boric Acid Inhouse based on ISO
100 8.80 0.33 -0.45 -0.54 0.5 K2504 i 50 ml. 0.2 N H2S04 6.25 5983-2 (2009)
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Figure 61. Distribution of total nitrogen results (ascending order) in fish meal with expanded uncertainty
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Figure 62. Plot of ordered z scores for total nitrogen results in fish meal
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Figure 63. Plot of Zeta score for total nitrogen in fish meal, following the ordered z scores in the above Figure 62.
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Table 22. Evaluation of laboratory performance on total fat analysis (g/100 g, as received) in fish meal

Total fat MU ; ; Extraction
L?\lbuol;’]%tgrry Z score szcitlia Fat \E\;Ight Hyc(i\r((/)ll\l);sw Extraction Solvent Time Method Reference
(9/100g) (9/100g) (hours)
Assigned value obtained from robust average (x*) + 3SDp from Horwitz's equation = 7.30 + 0.65 g/100 g (CV 8.9%, n= 54) with standard uncertainty 0.10 g/100g
o |z score| < | |C score| <
Acceptance criteria = 200 200
2 4.39 0.21 -4.48 -20.07 2.00 N Petroleum Ether 8 AOAC (2016) 920.39
AOAC 20th Ed, 2016,
5 6.38 - -1.41 - 2.0000 N Petroleum Ether 15 2003.05
6 6.54 0.24 -1.17 -4.93 3.0000 N Diethyl Ether 80 min AOAC 2003.05
7 7.80 0.20 0.77 3.54 1.0051 N Pet Ether 1 AOAC
Based on AOAC 20th
9 6.87 - -0.67 - 2 N Petroleum Ether 15 Ed, 2016, 2003.05,
Chapter 4
11 6.16 - -1.75 - 4.0000 N Petroleum Ether 16-18 hr AOAC (2016) 922.06
Diethyl Ether and
14 8.87 0.02 2.42 15.68 2 Y Petroleum Ether 3 AOAC 954.02
15 5.81 - -2.29 - 1 Y Petroleum Ether 1 ISO 11085:2015
Diethyl Ether + SNI 01-2891-1992 Food
16 7.82 0.12 0.80 atle 2 Y Petroleum Ether i & Beverage
17 7.02 0.50 -0.43 -1.04 3.000 N Petroleum Ether 110 minutes AOAC
18 8.23 - 1.43 - 2.0 Y Petroleum Benzine 6 SNI 01-2891-1992
AOAC 2003.05, AN305,
19 7.27 - -0.05 - 1 N Petroleum Benzene 1 FOSS. 2005
21 9.07 ; 2.72 . 0510 1.0 Y Diethyl Ether 2 AOAC 932.06 (2016)
Petroleum Ether
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Total fat MU i i Extraction
L?\lbuor;%tgrry Z score szcitrz'ie Fat \E\ée)'ght Hy(é\r((/)ll\l);sm Extraction Solvent Time Method Reference
(9/100g) (9/100g) (hours)
Assigned value obtained from robust average (x*) + 3SDp from Horwitz's equation = 7.30 + 0.65 g/100 g (CV 8.9%, n= 54) with standard uncertainty 0.10 g/100g
22 7.54 - 0.37 - - - - - -
23 6.97 - -0.51 - 1.90 N Petroleum Ether 1 AOCS Am5-04
24 7.26 0.11 -0.06 -0.35 1.000 N Petroleum Benzine 20 mins SNI 01-2891-1992
Laboratory Handbook of
Methods of Food
25 5.50 - -2.77 - 5.1206 N Hexane 8 Analysis, 3rd Ed, R.
Lees
Diethyl Ether,
26 8.44 0.05 1.75 11.03 4.0 Y anhydrous and 4.0 AOAC No0.948.15
Petroleum Ether
27 8.20 0.17 1.38 6.86 2 Y Diethyl Ether 2 SNI 2354-3:2017
31 9.65 0.29 3.62 13.34 35 Y Petroleum Benzene 4 SNI 01-2891
20 cycles (2 . .
32 7.25 0.15 -0.08 -0.40 2.0528 Y Petroleum Ether hours) Acid Hydrolysis
2.5122,
33 7.11 0.55 -0.29 -0.65 2.5207, Y Petroleum Ether 15 Method 932.06, OMA
AOAC, 18th Ed
2.5241
34 7.19 0.01 -0.17 -1.10 1.000 Y CHCI3 15 SNI 2354.3:2017
Diethyl Ether, . AOAC 922.06, 19th Ed
38 9.03 1.15 2.66 2.96 2.000 Y Petroleum Ether 1 min each 2012 (total faf)
Diethyl
39 8.16 - 1.32 - 1 Y Ether:Petroleum 6 min AOAC 922.06
Ether (1:1)
Petroleum Ether /
41 8.40 0.38 1.69 5.10 2 Y Diethyl Ether - AOAC 954.02
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Total fat MU i i Extraction

L?\lbuor;%tgrry Z score szcitrz'ie Fat \E\ée)'ght Hy%r((/)ll\l);sm Extraction Solvent Time Method Reference
(g/100g9) (9/1009) (hours)

Assigned value obtained from robust average (x*) + 3SDp from Horwitz's equation = 7.30 + 0.65 g/100 g (CV 8.9%, n= 54) with standard uncertainty 0.10 g/100g

SNI 01-2891-1992. point

42 8.26 0.09 1.48 8.82 3 Y Hexane 2 52

43 6.68 0.69 -0.95 -1.72 2 N Hexane 3 National Standard

44 3.94 0.07 -5.17 -31.71 2.0066 N Anhydrous Ether 16.0 AOAC 19th Ed, 2012

45 6.86 0.27 -0.68 -2.64 15 N Petroleum Ether 2.25 ISO 11085

48 8.82 0.23 2.34 9.99 1 Y Diethyl Ether 3 x 20 mins MU-01/02

49 6.82 0.34 -0.74 -2.43 2 Y Petroleum Ether 1 minute AOAC 20th Ed 2016
Indirect Solvent

52 8.63 0.06 2.04 12.67 2.0 Y Diethyl Ether 3 Extraction (Soxhlet) and
Acid Hydrolysis

53 7.44 1.36 0.22 0.20 1.0 Y Petroleum Benzene 80 mins SNI-01-2891-1992

54 8.90 0.04 2.46 15.69 1 Y 1:1 Mixed ether 5 AOAC 923.03

55 7.29 0.17 -0.02 -0.11 8 Y Ether’eFt’ﬁ;O'e“m 1 AOAC (2012) 948.15

60 6.94 - -0.55 = - - - - AOAC (2012) 2003.06

Petroleum Spirits
61 7.30 0.93 0.00 0.00 2 N (Y) (Diethyl 10) AOSOL dslj’xéfgl(ég’oz
Ether:Hexane) ydroly
63 8.49 - 1.83 - - - - - -
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L?\lbuor;%tgrry Total fat MU zZ score szcitrz'ie Fat \E\ée)ight Hy%r((/)ll\l);sis Extraction Solvent EXEI[S:]:gon Method Reference
(g/100g9) (9/1009) (hours)

Assigned value obtained from robust average (x*) + 3SDp from Horwitz's equation = 7.30 + 0.65 g/100 g (CV 8.9%, n= 54) with standard uncertainty 0.10 g/100g
B66A 3.17 0.11 -6.35 -36.19 15101 N Petroleum Ether 0.75 Aogﬁg?g.rtz,ezg::)m
66B 3.02 0.08 -6.58 -39.74 1.5005 N Petroleum Ether 0.75 Aoé\cig?g}t%ezg;htfd
66C 6.49 0.11 125 -7.10 35127 N Petroleum Ether 0.75 AoonClg?grlu%ezg;T)Ed
67 6.62 0.29 -1.05 -3.86 1.0xx N Petroleum Ether 1.30  |Inheusebased on ACAC
68 4.98 - -3.57 - 2 N Petroleum ether 6 AOAC
69 7.42 - 0.18 - - - - - -
71 6.54 0.23 -1.18 -4.97 Lovo2 N Petroleum Ether 2 AOAC 2003.05
72 6.83 0.12 -0.72 -4.03 2 Y Pegig'tﬁ;[nefggrer’ 1 min AOAC 922.06
73A 7.07 0.29 -0.35 -1.31 1 N Petroleum Benzine 1 FTEé‘féozlo(ggf%gs) o
75 6.04 0.09 -1.94 -11.45 2 Y Hexane 4 SNI 01-2691-1992 Butir
77 9.30 - 3.08 - - - - - -
79 8.17 0.14 1.34 7.13 1 Y . . SN 01-2891 1992 Butrr
81 8.67 0.14 2.11 11.22 2.0211 mean Y Anhydrecil;]ZrDiethyI 20 cycles Soxhlet Method
83 8.55 0.12 1.92 10.68 15 Y HCC &eﬁlifr“"e“m 2 SNI-01-2891-1992
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L?\lbuor;%teorry Total fat MU Z score szcitrz'ie Fat \E\ée)ight Hy%r((/)ll\l);sis Extraction Solvent EXEI[S:]:gon Method Reference
(g/100g9) (9/1009) (hours)

Assigned value obtained from robust average (x*) + 3SDp from Horwitz's equation = 7.30 + 0.65 g/100 g (CV 8.9%, n= 54) with standard uncertainty 0.10 g/100g
84 7.18 - -0.18 - 2 N Petroleum Ether 16 AOAC 920.39
86 8.34 0.86 1.60 2.36 2 % Ether /e fhee“;o'e”m 0.75 AOAC (2012) 954.02
87 7.28 0.33 -0.03 -0.10 15 Y Hexane 2 MTD/FOD/CHM-04
88 4.01 0.07 -5.06 -30.88 5 v Hexane 3 In house method

(soxhlet)

89 7.02 0.18 -0.44 -2.11 5 Y Petroleum Ether 16 AOAC 963.15
90 3.60 0.05 -5.69 -35.87 2 - Diethyl Ether - AOAC (2016) 954.02
91 8.15 0.03 1.31 8.41 - - - - -
92 7.45 - 0.23 - 1 N Petroleum Ether 1 -
94 9.42 - 3.26 - 2 Y %2%52%@2‘: - AOAC (2012) 922.06
95 6.57 0.21 -1.12 -5.03 - - - - -
100 6.44 0.30 -1.32 477 1.5 N Petroleum ether | 60 mins | AOACAM>-04 reapprove

2009
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Figure 64. Distribution of total fat results (ascending order) in fish meal with expanded uncertainty
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Figure 65. Plot of ordered z scores for total fat results in fish meal

150/ 397




Asia Pacific Food Analysis Netwerk

APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Zeta score

4.00

3.00

2.00

1.00

0.00

-1.00

-2.00

-3.00

-4.00

Zeta score for Fat in Fish meal

Laboratory Code Number

Figure 66. Plot of Zeta score for total fat in fish meal, following the ordered z scores in the above Figure 65.

151/ 397



F/:\N APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Table 23. Evaluation of laboratory performance on ash analysis (g/100 g, as received) in fish meal

Ash MU
Laboratory Zeta Sample Pre- Ash Ash
Number z score T weight Charring Tempoerature Time Method Reference
(9/100g) | (g/1009) @) (Y/N) (’C) (hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 27.27 + 0.28 g/100 g (CV 1.0%, n= 68) with standard uncertainty 0.04 g/100g
L |z score| |C score|
Acceptance criteria = <2.00 <2.00
1 - - - - - - - - -
2 27.40 - 0.46 - 4.00 Hot plate 550 4 AOAC (2016) 923.03
5 27.19 - -0.30 - 2.0000 550 3 ISO 5984:2002
6 27.17 0.97 -0.36 -0.21 1.0000 Prﬁ(‘)‘;gg‘teo“ 600 4 AOAC (2016) 942.05 4.1.10
5 or until
7 27.90 0.40 2.25 300 | MO None 550 white AOAC
ash
9 27.36 - 0.33 - lto2 - 550 25 Based on 1SO 5984:2002
11 27.48 ; 0.75 - 2.0000 Prehgﬁf‘t 3 550 3 ISO (5984) 2002 (E)
14 27.55 1.06 0.99 0.52 2 Charring 600 2 AOAC 942.05
15 27.00 - -0.96 - 2 - 600 2 AOAC (2016) 942.05
SNI 01-2891-1992 Food &

16 27.30 0.01 0.11 0.74 2t03 - 550 8 Beverage
17 27.17 0.32 -0.36 -0.62 2.000 Charring 550 2 AOAC
18 27.40 - 0.46 - 2.0 Charring 550 4 SNI 01-2891-1992
19 27.18 - -0.31 - 1 - 600 3 AOAC 942.05
21 27.50 0.21 0.82 2.06 1 4 550 6 AOAC 923.03 (2016)
22 27.30 - 0.11 - - - - -
23 27.90 - 2.25 - 2.00 - 550 3 ISO 5984
24 27.24 0.21 -0.11 -0.27 2.000 N 550 8 SNI 01-2891-1992
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Ash MU
Sample Pre- Ash Ash
Laﬁoratt)ory Z score LB weight Charring Temperature Time Method Reference
umber | (g/100g) | (g/100g) =elE (@) (YIN) CC) (hours)

Assigned value obtained from robust average (x*) + robust SD (s*) = 27.27 + 0.28 g/100 g (CV 1.0%, n= 68) with standard uncertainty 0.04 g/100g

50208/ | Addition of Laboratory Handbook of Methods

25 27.00 - -0.96 - 5 0213 HNO3 550 4 of Food Analysis, 3rd Ed, R.
) Lees
26 27.40 0.03 0.46 3.02 4.0 brying at 525 24 AOAC No. 900.02A
Drying in
vacuum
0
27 27.39 0.19 0.43 1.16 2 oven 105°C 550 8 SNI 2354.1:2010
22 hthen 2
h at 300°C
in furnace
31 25.00 0.98 -8.11 -4.62 3 - 600 10 SNI 01-2891
32 27.20 0.55 -0.25 -0.25 2.0391 | Charring 600 8 AOAC 942.05
2.1007,
33 26.90 0.58 01,27 -1.26 2.0308, | Charring 600 2 Method 942,95 OMAROAC,
2.0282 t
34 27.70 0.03 1.54 10.23 2.000 - 550 18 SNI 2354.1:2010
37 27.53 - 0.92 - 3 E;efoiﬁr;i 550 4 AOAC (2016) 938.08
38 27.14 0.05 -0.46 -2.78 2.000 NA 600 2 AOAC 942.05, 19th Ed 2012
39 27.50 - 0.82 - 2 Charring 550 5t06 AOAC 942.05
41 26.78 1.32 -1.76 -0.74 2 - 600 2 AOAC
42 24.00 0.16 -11.68 -36.93 3 - 600 5 AOAC 942.05 2005
3to
43 27.45 0.41 0.64 0.85 2 Charring 550 constant National Standard
weight
44 27.10 1.25 -0.61 -0.27 1.0000 Charring 520 8 AOAC 19th Ed, 2012
45 27.46 0.08 0.67 3.37 2 - 550 + 20 3 ISO 5984
48 27.41 0.11 0.48 1.99 2 Charring 550 3“2';‘:]”11 SNI 01-2891-1992
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Ash MU
Laboratory Zeta Samph'e Pre- Ash Ash
Number zZ score o— weight Charring Tempoerature Time Method Reference
(9/100g) | (9/100g) @) (Y/N) (C) (hours)

Assigned value obtained from robust average (x*) + robust SD (s*) = 27.27 + 0.28 g/100 g (CV 1.0%, n= 68) with standard uncertainty 0.04 g/100g
49 27.50 1.40 0.82 0.33 1,2 Charring 555 6 AOAC 20th Ed 2016
50 26.90 0.12 -1.32 -5.28 2.0118 Charring 550 6.0 AOAC 923.03
52 27.24 0.15 -0.11 -0.36 2.0 Charring 600 8 AOAC 942.05
54 27.50 0.10 0.82 3.59 1 Charring 525 5 AOAC 92.03
55 27.62 0.14 1.26 4.38 2 Charring 550 2 AOAC (2012) 920.153
58 27.60 6.35 1.18 0.10 3.0 - 550 8 Based on AOAC 20th Ed 2016
60 27.39 - 0.43 = - - - - SNI 01-2891-1992 Butir 6
61 26.96 0.84 -1.11 -0.74 2 N/A 550 15 A6401 550C Ash
63 27.20 - -0.25 - - - - - -

67 27.20 0.59 -0.25 -0.24 2.0xxx - 600 2 AOAC 942.05
68 27.30 - 0.11 - 2 Y 600 2 AOAC
69 26.89 - -1.36 - - - - - -
70 27.30 2.00 0.11 0.03 1 - 550 5 -
71 27.03 2.17 -0.86 -0.22 1.0019, - 600 3 AOAC 942.05

) ) ) ) 1.0048 '
72 27.32 0.05 0.18 1.06 2 Charring 550 4 AOAC 923.03

FTC-05.01 (refers to AOAC
73A 27.03 0.20 -0.86 - 1 N 600 35 942.05)
75 29.83 0.39 9.13 12.77 2 - 550 4 SNI 01-2891-1992 Butir 6.1
77 20.63 - -23.71 - - - - - -
79 27.26 0.34 -0.03 -0.05 2to3 - 550 - SNI 01-2891-1992 Butir 6.1
80 26.80 - -1.68 - 2.xx N/A 600 Constan AOAC 942.05
t weight
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Ash MU
Lal\?&[natt)grry Z score Szcitli 3vaeringphlte ChF;\rr(rei-ng Tem's:Pature 'I"Ai‘?nhe Method Reference
(9/100g) | (9/1009) @) (Y/N) (’C) (hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 27.27 + 0.28 g/100 g (CV 1.0%, n= 68) with standard uncertainty 0.04 g/100g

81 27.20 0.50 -0.25 -0.28 20078 | Chariing 600 10 AOAC 942.05
83 27.30 0.04 0.09 0.58 2 - 550 4 SNI-01-2891-1992
84 27.20 - -0.25 = 2 Charring 600 2 AOAC 942.05
85 27.47 0.01 0.71 4.96 2 - 550 3 SNI 01-2896-1992
86 27.10 241 -0.61 -0.14 2 Charring 600 2 AOAC (2012) 942.05
87 27.21 0.11 -0.22 -0.93 2.50 Hﬁgttl'orl‘gtg” 550 overnig MTD/FOD/CHM-02
88 27.56 111 1.05 0.53 25 - 550 24 SM 01-2891-1997
89 27.50 0.15 0.83 2.80 2 C'ﬂgg:” 550 16 AOAC 930.30
90 26.89 191 -1.36 -0.40 2 - 550 3 AOAC (2016) 942.05
91 27.10 0.02 -0.61 -4.17 - - - - -
92 27.30 - 0.11 - 5 - 550 3 -
93 27.16 - -0.39 - 2 Charring 600 2 AOAC 942.05
94 27.70 - 1.54 - 2 Charring 550 5 AOAC (2012) 945.46
95 27.13 0.25 -0.52 -1.10 - - - - -
96 26.60 - -2.39 = 3 - 550 4 TCVN 8124:2009
100 27.50 0.12 0.82 3.19 2 - 600 2 AOAC (2016) 942.05
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Figure 67. Distribution of ash results (ascending order) in fish meal with expanded uncertainty
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Figure 68. Plot of ordered z scores for ash results in fish meal
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Figure 69. Plot of Zeta score for ash in fish meal, following the ordered z scores in the above Figure 68.
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Table 24. Evaluation of laboratory performance calcium analysis (mg/kg, as received) in fish meal

Laboratory
Number

Calcium
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight ()

Digestion
Technique

Digestion
Medium

Instrument

Wavelengt
h

Recovery
Correction
(Y/N)

Method
Reference

Assigned value obtained from robust average (x*) + SD from Horwitz' s equation = 76533 + 6761 mg/kg (CV 8.8%, n= 52) with uy, 1172 mg/kg

o |z score| | |C score|
Acceptance criteria = <2.00 %200
AOAC (2016),
. HCI:HNOs: 20th Ed,
6 80262 4356 0.55 1.51 1.0000 Acid H,0 AAS Ca422.7 Y 928.08, 985.35
(50.1.14)
] ] : _ AOAC (2016),
11 88733 1.80 2.0000 Dry Ashing HCL:H,0O AAS Ca 239.9 Y 975.03, 985.35
HNO3 10 .
. Analytikal Jena
13 65100 - -1.69 - 0.5 Microwave | mL TnECI 2 ContrAA 800 D Ca 422 N Internal Method
conc  11cp Horiba Jobin AOAC 975.03
14 85718 - 1.36 - 0.1-0.2 Ashing HNO3, Conc Ca 393.366 Y e
Yvon 984.27
HCIO4
ICP-OES Optima In-house
16 96760 967 2.99 15.95 0.5 Hot plate |[HNOs+H;02| 7000 DV Perkin Ca 317.933, N Method
Elmer
18 31900 - -6.60 - 2.0 Dry Ashing HNO3 AAS, Varian Various N AOAC 968.08
) ) HNO3:H,O | Ca Manual by AOAC 927.02,
19 77300 0.11 1 By Furnace (1:1) Buret P 400 N 944.03, 965.17
. o Mar Xpress ) AOAC 2011.14
21 109689 283 4.90 28.09 0.1 Microwave 180°C (CEM) Y (2016)
22 46298 - -4.47 - 0.2t00.3 | Microwave | HNO; 'CP"\E"lfanrk'” - - AOAC 2015.06
23 84500 - 1.18 - 1.00 Dry Ashing ICP-OES 422 - AOAC 985.01
5.0208 / USEPA Method
25 64500 0 -1.78 -10.27 5.0213 HNO3-HCI Water ICP-OES Ca 396.847 - 3050B
. Water & AAS Shimadzu AOAC No.
26 69800 3710 -1.00 -3.07 4.0 Dry ashing HCI (1+1) AA-7000 Ca422.7 N 975.03
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Laboratory | Calcium MU Zeta Sample Digestion | Digestion Wavelengt Recovery Method
Z score - . . Instrument Correction
Number (mg/kg) | (mg/kg) score |Weight (g) | Technique Medium h (YIN) Reference
Assigned value obtained from robust average (x*) + SD from Horwitz' s equation = 76533 + 6761 mg/kg (CV 8.8%, n= 52) with uy,; 1172 mg/kg
31 15721 - -8.99 - 5 Dry Ashing - AAS, Agilent N AOAC 985.35
. HNO3 and
34 655 - -11.22 - 2.000 Dry Ashing Hel AAS Flame Ca422.7 | 92% (Na) AOAC
- ICP-OES (Perkin
Wet Nitric + . AOAC (2016)
37 82823 - 0.93 - 1 Digestion | perchloric Elmer Optima  |Ca 317.933 N 984.27
8000)
Flame AAS,
38 74400 | 2760 -0.32 -1.18 1.000 | Dry Ashing | 1IN HNO; Shimadzu Ca N AOAC 98535,
19th Ed 2012
AA6300
39 88800 - 1.81 - 0.5 Microwave - AAS Ca422.7 Y AOAC 985.35
41 8 - -11.32 - 2 - - - - - -
. Flame AAS, AOAC
42 72300 4620 -0.63 -1.63 5 Dry Ashing | HNO3-HCI Agilent 280 FS Ca422.7 N 985.35.2005
43 82241 3938 0.84 2.49 0.5 Microwave HNO3 ICP-OES Ca 317.933 N AOAC
44 81739 | 6224 0.77 1.57 1.0000 | Dry Ashing - AAS, Ca422.7 N AOAC 19th Ed
’ ’ ' Thermoscientific '
HCI+HNO3z+
, DI (2+2+70 | AAS (Flame,
45 78682 3627 0.32 1.00 4 Dry Ashing mL) on Varian) Ca422.7 N AOAC 968.08
hotplate
Dry AA800 Perkin
48 115695 207 5.79 33.28 5 Digestion - Elmer Ca 422.7 N MU-03/21 (AAS)
. Conc Nitric | AAS / AA-7000 AOAC 20th Ed
49 82100 3510 0.82 2.64 1,2 Dry Ashing acid Shimadzu Ca422.7 N 2016
. Flame AAS o
Dry Ashing | 1 N HNOs . Modified AOAC
52 84064 - 1.11 - 1.0 (Ca, Fe) (Ca, Fe) (Ca, Fe) (,80\2213%102; Ca422.7 N 985.35 (Ca, Fe)
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Laboratory | Calcium MU Zeta Sample Digestion | Digestion Wavelengt Recovery Method
Z score - . . Instrument Correction
Number (mg/kg) | (mg/kg) score |Weight (g) | Technique Medium h (YIN) Reference
Assigned value obtained from robust average (x*) + SD from Horwitz' s equation = 76533 + 6761 mg/kg (CV 8.8%, n= 52) with uy,; 1172 mg/kg
4 mL HNOs, In house
53 75807 4599 -0.11 -0.28 0.3 Microwave |1 mL HCI, 1| ICPMS Thermo - -
method
mL H>0
54 79100 10000 0.38 0.50 1 Dry Ashing HNO3 ICP / Shimadzu |Ca 317.933 N AOAC 984.27
) i Wet ) ] AOAC (2012)
55 83912 1.09 15 digestion ICP-OES Ca 317.933 Y 984.27
Dry Ashing and
58 85777 3950 1.37 4.03 3.0 Dry Ash HCI ICP-OES - - Quantitation by
ICP-OES
AOAC (2012)
60 91100 - 2.15 - - - - - - - 968.08 (Ca, Mg)
Acid block Varian AA240 FS
61 77500 21200 0.14 0.09 1 di . HNO3 Fast Sequential | Ca 422.7 N AB6407-26 AAS
igestion AAS
63 65787 - -1.59 - - - - - - - -
. Shimadzu Modified AOAC
64 81343 488 0.71 4.02 0.5048 Dry Ashing | 1 N HNO3 AAB300 Ca422.7 N 085.35
Wet AAS, Perkin
67 90300 - 2.04 - 2.0xxx Dry Ash chemical Elmer Ca 422.67 N AOAC 968.08
69 58200 - -2.71 - - - - - - - -
1.0020, Acid . AOAC 927.02,
71 8.36 0.50 -11.32 -65.29 1.0062 Digestion HCI (1:3) - - - Titration
72 72800 | 6920 -0.55 -1.02 3 Ashing HNO; | AAS é Q\”aa'y“k Ca422.7 N AOAC 985.35
AAS (280FS AA, FTC-46.01
73A 8.36 0.38 -11.32 -65.29 1 Dry ashing | Hot plate Agilent Ca422.7 N (refers to AOAC
Technology) 968.08, 965.09)
AAS (280FS AA, FTC-46.01
73B 8.44 0.38 -11.32 -65.29 1 Dry ashing | Hot plate Agilent Ca 422.7 N (refers to AOAC
Technology) 968.08, 965.09)
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Laboratory | Calcium MU Zeta Sample Digestion | Digestion Wavelengt Recovery Method
Z score - . . Instrument Correction
Number (mg/kg) | (mg/kg) score |Weight (g) | Technique Medium h (YIN) Reference
Assigned value obtained from robust average (x*) + SD from Horwitz' s equation = 76533 + 6761 mg/kg (CV 8.8%, n= 52) with uy, 1172 mg/kg
Wet . In House
75 92126 | 3488 2.31 7.42 1 digestion | "o 'CP'OSElSOOAg"e”t Ca317.933 N Method ICP-
(hot block) 22 OES
77 58955 - -2.60 - - - - - - - -
Berghof
Mircowave Acid Speedwave 4
78 83871 2516 1.09 4.27 0.5 Digestion Digestion Microwave Ca 393.366 - MP-AES
Digestion Unit
Dry Ashing | 1 NHNOs; | Shimadzu AAS AOAC 985.35
81 83700 2910 1.06 3.84 1.0024 (Ca, Fe) (Ca, Fe) AA 6300 Ca422.7 N Mod (Ca, Fe)
Neutron
82A 60700 | 1040 | -2.34 | -12.35 | 0250 none none | HPGe detector, . . Activation
Canberra X
Analysis (NAA)
82B 106000 5500 4.36 9.86 1.00 Microwave | Nitric Acid AAS, GBC - Y Flame SSA
Microwave
Microwave digester Mars Application
83 82605 3004 0.90 3.19 0.3 Digestion - Xpress, ICP MS - Y Note, Perkin
with HNO3 Nex lon (Perkin Elmer
Elmer)
Microwave HNO3 / AOAC
84 110000 11000 4.95 5.95 0.5 Digestion H,0, ICP-OES, ICP-MS |Ca 317.933 N 999.10:2005
86 85816 | 4944 1.37 3.39 | 1.0000 | Wet Digest - ICP-OES Ca315.8 Y Aog\g4(§$12)
. Furnace MTD/FOD/CHM
87 65800 1710 -1.59 -7.40 25 Dry Ashing HNO3 Thermolyne ICP-OES N -09
88 51645 2 -3.68 -21.24 3 Dry Ashing | TNO3 €ONC | \aS GBC Flame | Ca 422.3 N In house
’ : 10 mL ) method (AAS)
89 16307 245 -8.91 -51.11 2 Dry Ashing | 1.5% HNOs | AAS Agilent Various N AOAC 985.35
90 52977 - -3.48 - 1 Ultrawave - ICP-OES Ca 422.673 - -
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Laboratory
Number

Calcium
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight (9)

Digestion
Technique

Digestion
Medium

Instrument

Wavelengt
h

Recovery
Correction
(Y/N)

Method
Reference

Assigned value obtained from robust average (x*) + SD from Horwitz' s equation = 76533 + 6761 mg/kg (CV 8.8%, n= 52) with uy, 1172 mg/kg

91 68100 - -1.25 - - - - - - - -
92 9140 - -9.97 - 1 Ashing HNO3 ICP-OES - - -
Charrin Hotplate Flame
93 9800 - -9.87 - 0.05 9, plate, Photometer, N/A N/A AOAC 985.35
Dry ashing Furnace
Sherwood
. ICP-OES / Perkin AOAC (2012)
94 94926 - 2.72 - 15 Dry ashing - Elmer Ca 317.9 Y 984.27
95 84100 2800 1.12 4.14 - - - - - - -
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Asia Pacific Food Analysis Network
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Figure 70. Distribution of calcium results (ascending order) in fish meal with expanded uncertainty
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Figure 71. Plot of ordered z scores for calcium results in fish meal
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Asia Pacific Food Analysis Network

Zeta score for Calcium in Fish meal

4.00

3.00

2.00

1.00

0.00

Zeta score

-1.00 -

-2.00

-3.00 A

-4.00 -

Laboratory Code Number

Figure 72. Plot of Zeta score for calcium in fish meal, following the ordered z scores in the above Figure 71.
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Table 25. Evaluation of laboratory performance magnesium analysis (mg/kg, as received) in fish meal

Laboratory

Number

Magnesium
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight (g)

Digestion
Technique

Digestion
Medium

Instrument

Wavelength

Recovery
Correction
(YIN)

Method Reference

Assigned value obtained from robust average (x*) + robust SD (s*) = 3101 + 443 mg/kg (CV 14.3%, n= 42), u,,: = 85 mg/kg

Acceptance criteria = Bl [ score|
P <2.00 | <2.00
. HCI:HNOz:H ] AOAC (2016), 20th Ed,
6 3353 - 0.57 - 1.0000 Acid .0 AAS Y 928.08, 985.35 (50.1.14)
11 2811 - -0.66 - 2.0000 | Dry Ashing | HCL:H,0 AAS - Y AOAC (32?32;5975'03'
. HNO3z 10 | Analytikal Jena
13 978 - -4.80 - 0.5 Microwave | " "0 | ConirAA 800 D Mg 285 N Internal Method
. Conc HNO3, ICP Horiba
14 2993 - -0.24 - 0.1-0.2 Ashing Conc HCIO.|  Jobin Yvon Mg 279.553 Y AOAC 975.03, 984.27
ICP-OES
16 3514 35 0.93 4.74 0.5 Hot plate | HNOs+H,0, Optima 7000 Mg 279.077 N In-house Method
18 2710 - -0.88 - 2.0 Dry Ashing HNO; AAS, Varian Various N AOAC 968.08
21 3549 - 1.01 - 0.1 Microwave 180°C Ma(rc)é",’\;SSS - Y AOAC 2011.14 (2016)
22 2868 - -0.53 ; 021003 | Microwave | HNO; | 'SP Ere”"” - AOAC 2015.06
23 2960 - -0.32 - 1.00 Dry Ashing - ICP-OES 285 AOAC 985.01
25 3000 0 -0.23 -1.19 55'00220183’ HNOg-HCI |  Water ICP-OES | Mg 280.27 USEPA Method 30508
. Water & HCI| AAS Shimadzu
26 2830 142 -0.61 -2.44 4.0 Dry ashing (1+1) AA-7000 Mg 285.2 N AOAC No. 975.03
31 838 - -5.12 - 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
Wet Nitric + ICP-OES
37 3286 - 0.42 - 1 Digestion | perchioric | (Perkin Elmer Mg 285,213 N AOAC (2016) 984.27
. 1N HNO; Flame AAS, AOAC 985.35, 19th Ed
38 2870 113 -0.52 -2.26 1.000 Dry Ashing (0.1M Shimadzu Mg 285.20 N 2012
39 3480 - 0.86 - 0.5 Microwave - AAS Mg 285.2 Y AOAC 985.35
. Flame AAS,
42 2360 69 -1.68 -8.05 5 Dry Ashing | HNO;-HCI Agilent 280 Fs | M9 202.6 N AOAC 985.35.2005
43 3332 167 0.52 1.94 0.5 Microwave HNO; ICP-OES Mg 285.213 N AOAC
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Laboratory [Magnesium| MU Zeta Sample | Digestion | Digestion Recovery
Number (mg/kg) | (mg/kg) Z score score |Weight (g)| Technique Medium Instrument | Wavelength | Correction Method Reference
g/Kg g/Kg (Y/N)
Assigned value obtained from robust average (x*) + robust SD (s*) = 3101 + 443 mg/kg (CV 14.3%, n= 42), u,,: = 85 mg/kg
45 3138 124 0.08 0.34 4 Dry Ashing 'B?'é'jg%g AA\‘ja(r'i:;?]r)"e' Mg 285.2 N AOAC 968.08
48 5212 29 4.77 24.39 5 Digzgion AASgﬁn'Zfrki” Mg 285.2 N MU-03/21 (AAS)
49 3000 151 -0.23 -0.89 1,2 Dry Ashing Conéfc:\é"”c AASSh’i Q:&ZSOO Mg 285.2 N AOAC 20th Ed 2016
53 1988 56 -2.52 -12.39 0.3 Microwave i mt :'El:losl ICPMS Thermo In house method
54 3290 58 0.43 2.09 1 Dry Ashing HNO; ICP / Shimadzu | Mg 279.553 N AOAC 984.27
55 3255 - 0.35 - 1.5 digvgsettion ICP-OES Mg 280.270 Y AOAC (2012) 984.27
58 3247 8 0.33 1.70 3.0 Dry Ash HCI ICP-OES
) Mg)

Acid block Varian AA240 AB407-26 AAS (AB417
61 2990 437 -0.25 -0.47 ! digestion HNO, FS Fast Mg 285.2 N Spectro Method for P)
63 3006 - -0.22 -
67 3640 - 1.22 - 200 | DryAsh | Ve AAE'Ir';:rrki” Mg 285.21 N AOAC 968.08
69 2570 - -1.20 - - -
72 3010 256 -0.21 -0.59 3 Ashing HNO, | AAS g eAnr;a'y“k Mg 285.2 N AOAC 985.35
75 4718 27 365 | 18.72 1 dgoston | e | Atoneioo | M8279078 | N |inHouse Method ICP-OES
77 2489 - -1.38 - - -

Mircowave Acid Berghof
8 3293 } 0.43 B 0.5 Digestion Digestion Speedwave 4 Mg 279.08 MP-AES

HPGe detector, Neutron Activation Analysis
82A 2340 600 -1.72 -2.44 0.250 none none Canberra (NAA)

Microwave Microwave Application Note, Perkin
83 3288 4.86 0.42 2.19 03 Digestion B digester Mars Y Elmer
84 3630 363 1.19 2.64 0.5 '\ggg;‘ﬁ)"rf HSZ%Z/ 'CP'O,GE' ICP- 1 Mg 285.213 N AOAC 999.10:2005
86 3294 212 0.44 1.42 1.0000 | Wet Digest - ICP-OES Mg 280.2 Y AOAC (2012) 984.27
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Laboratory |Magnesium| MU Zeta Sample | Digestion | Digestion Recovery
Number (mg/kg) | (mg/kg) Z score score |Weight (g)| Technique Medium Instrument | Wavelength Coz\r(ejﬁlt;on Method Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 3101 + 443 mg/kg (CV 14.3%, n= 42), u,,: = 85 mg/kg
. Furnace
87 3587 9.14 1.10 5.68 25 Dry Ashing HNOs Thermolyne ICP-OES N MTD/FOD/CHM-09
88 1529 0.04 -3.55 -18.42 3 Dry Ashing | "N02 €0N¢ | ARS8 BBC | g 285,20 N In house method (AAS)
89 2058 31 -2.36 -12.03 2 Dry Ashing | 1.5% HNO3; | AAS Agilent Various N AOAC 985.35
90 3069 - -0.07 - 1 Ultrawave ICP-OES Mg 285.213
91 3010 - -0.21 - - -
92 341 - -6.24 - 1 Ashing HNO; ICP-OES
Dry ashing ICP-OES /

94 3618 - 1.17 - 1.5 (Fe: Wet - Perkin Elmer Mg 383.2 Y AOAC (2012) 984.27
95 3260 360 0.36 0.80 - -
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Asia Pacific Food Analysis Network
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Figure 73. Distribution of magnesium results (ascending order) in fish meal with expanded uncertainty
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Figure 74. Plot of ordered z scores for magnesium results in fish meal
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Figure 75. Plot of Zeta score for magnesium in fish meal, following the ordered z scores in the above Figure 74.
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Table 26. Evaluation of laboratory performance phosphorus analysis (mg/kg, as received) in fish meal

P MU . . ) . Wavelength | Recovery
Laboregory 7 score Zeta Sgn;]rt)le _P'gﬁs.tlon Dl\l/lg%s_tlon Instrument (nm or Correction Method Reference
Number mg/kg mg/kg score weight (g) echnique edium mass) (YIN)
Assigned value obtained from robust average (x*) + robust SD (s*) = 43451 + 2497 mg/kg (CV 5.7%, n= 33) with uxpt = 543 mg/kg
.. _ | |zscore| | |Cscore|
Acceptance criteria = <2.00 <2.00
2 7820 - -14.27 - - - - - - - -
AOAC (2016), 20th Ed,
6 42734 | 1234 -0.29 -0.87 1.0000 Acid HCI:HNO3:H,0 AAS - Y 928.08, 985.35
(50.1.14)
11 40554 ; -1.16 - 2.0000 | DryAshing |  HCL:H,0 AAS ; Y AOAC (ggé633’5975'03'
. Conc HNOs, ICP Horiba
14 44783 - 0.53 - 0.1-0.2 Ashing Conc HCIO, Jobin Yvon P 213.618 Y AOAC 975.03, 984.27
15 44000 - 0.22 - - - - - - - -
ICP-OES
Optima 7000
16 44538 445 0.44 1.85 0.5 Hot plate HNO3+H,0, DV Perkin - N In-house Method
Elmer

18 43800 - 0.14 = 2.0 Dry Ashing HNO;3 AAS, Varian - N AOAC 968.08

HNO3:H,0O Ca Manual by AOAC 927.02, 944.03,
19 43410 - -0.02 - 1 By Furnace 1) Buret P 400 N 96517
21 115 - -17.36 - 0.1 Microwave 180°C Metrcﬁ;fss ; Y AOAC 2011.14 (2016)
22 4061 - -15.78 - 021003 | Microwave HNO ICP-MS - - AOAC 2015.06

: ' : 3 Perkin Elmer :
23 43400 - -0.02 - 1.00 Dry Ashing - ICP-OES - - AOAC 985.01
5.0208 /
25 42200 - -0.50 - 5.0213 HNO3-HCI Water ICP-OES - - USEPA Method 3050B
31 38514 3127 -1.98 -2.98 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
. ICP-OES
Wet Nitric + .
37 41268 - -0.87 - 1 Digestion perchloric gve_rkm Elmer P 213.617 N AOAC (2016) 984.27
ptima 8000)
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Laboratory P MU Zeta Sample Digestion Digestion Wavelength Recovery
Number malkg malkg z score - weight (g) | Technique Medium Instrument %rj]r;wsg)r Cog{e/&t)lon Method Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 43451 + 2497 mg/kg (CV 5.7%, n= 33) with uxpt = 543 mg/kg
1IN HNO3 Flame AAS,
38 47400 | 100 1.58 7.24 1.000 Dry Ashing | (0.IM HNO3 Shimadzu ; N AOAC 98256?2’ 19th Ed
for Fe) AA6300
41 3 - -17.40 - 2 - - - - -
Flame AAS,
42 42600 768 -0.34 -1.28 5 Dry Ashing HNOs-HCI Agilent 280 - N AOAC 985.35.2005
FS
43 43997 6525 0.22 0.17 0.5 Microwave HNO; ICP-OES - N AOAC
HCHHNOSDI | 5 \s (Flame
45 43951 | 2577 0.20 0.36 4 Dry Ashing | (2+2+70 mL) vari ' - N AOAC 968.08
arian)
on hotplate
Dry AAB00 Perkin
48 44803 384 0.54 2.35 5 Digestion - Elmer - N MU-03/21 (AAS)
. Conc Nitric AAS | AA-
49 44100 367 0.26 1.13 1,2 Dry Ashing acid 7000 - N AOAC 20th Ed 2016
Shimadzu
54 42441 | 299 | -040 | -1.79 1 Dry Ashing HNO, gt - N AOAC 984.27
Wet
55 43912 - 0.18 - 15 digestion - ICP-OES - Y AOAC (2012) 984.27
58 41706 330 -0.70 -3.07 3.0 Dry Ash HCl ICP-OES - -
AOAC (2012) 968.08
60 35500 - -3.18 - - - - (Ca. Mg)
Acid block Shimadzu A6407-26 AAS (A6417
61 33900 | 4710 -3.83 -3.95 ! digestion HNOs UV-2700 for P ) N Spectro Method for P)
67 43600 | 6100 0.06 0.05 2.0%xx DryAsh | Wetchemical | A4 Perdn - N AOAC 968.08
68 45703 - 0.90 - - - - - -
69 51400 - 3.18 - - - - - -
1.0020, Acid . o
71 4 0 -17.40 -79.97 1.0062 Digestion HCI (1:3) - AOAC 927.02, Titration
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Laboratory P MU Zeta Sample Digestion Digestion Wavelength Recovery
Number malkg malkg z score - weight (g) | Technique Medium Instrument %rlr;wsg)r Cogg&t)lon Method Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 43451 + 2497 mg/kg (CV 5.7%, n= 33) with uxpt = 543 mg/kg
AAS (280FS
. : FTC-46.01 (refers to
73A 4 0 -17.40 -79.97 1 Dry ashing Hot plate _I_Aeéh,:g::)egr;t) - N AOAC 968.08, 965.09)
Wet
. . ICP-OES In House Method ICP-
75 62797 607 7.75 31.09 1 digestion HNO; + H,0, Agilent 5100 - N OES
(hot block)
77 28245 - -6.09 - - - - - -
79 277 - -17.29 - - - - - -
80 44600 - 0.46 - - - - - -
Microwave Microwave ICP MS Nex - .
83 46338 1033 1.16 3.85 0.3 Digestion - digester Mars lon (Perkin Y Appllcatlolgnl:lgrte, Perkin
with HNO4 Xpress, Elmer)
86 41864 2550 -0.64 -1.15 1.0000 Wet Digest - ICP-OES - Y AOAC (2012) 984.27
87 46994 | 137 1.42 6.47 25 Dry Ashing HNOs T;;mif;ne ICP-OES N MTD/FOD/CHM-09
88 4480 | 214 | -1561 | -71.74 3 Dry Ashing | HNOs 0one 10 1 AAS GBC - N In house method (AAS)
90 42624 - -0.33 - 1 Ultrawave ICP-OES - -
92 4355 - -15.66 - 1 Ashing HNOs ICP-OES - -
95 43550 1700 0.04 0.10 - - - - -
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Figure 76. Distribution of phosphorus results (ascending order) in fish meal with expanded uncertainty
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Figure 77. Plot of ordered z scores for phosphorus results in fish meal
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal
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Figure 78. Plot of Zeta score for phosphorus in fish meal, following the ordered z scores in the above Figure 77.
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Table 27. Evaluation of laboratory performance sodium analysis (mg/kg, as received) in fish meal

APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Lab Sodium MU Zeta Sample Digestion Digestion Wavelength Recovery
Z score - h ; Instrument (nm or Correction | Method Reference
Number | (mg/kg) | (mg/kg) score weight (g) | Technique Medium
mass) (YIN)
Assigned value obtained from robust average (x*) + robust SD (s*) = 9943 + 1367 mg/kg (CV 13.7%, n= 52) with uxp: = 249 mg/kg
.. _ | |zscore| < ||Cscore| <
Acceptance criteria = 200 200
. _ _ AOAC (2016), 20th
6 9326 1412 -0.45 -0.82 1.0000 Acid HCI:HNO3:H,0O AAS Na 589.0 Y Ed, 928.08, 985.35
1.0039/1.0 . Flame
7 515 - -6.90 - 316 Ashing HCL Photometer i N )
. , AOAC (2016),
11 10102 - 0.12 - 2.0000 Dry Ashing HCL:H.0 AAS Na 330.3 Y 975.03, 985.35
: HNO3; 10 mL + Analytikal
13 7520 - -1.77 - 0.5 Microwave HGl 2 mL Jena ContrAA K 766 N Internal Method
. Conc HNOg, ICP Horiba AOAC 975.03,
14 9865 } -0.06 B 01-02 Ashing Conc HCIO, Jobin Yvon Na 588.995 Y 984.27
ICP-OES
16 11380 114 1.05 5.62 0.5 Hot plate HNO3+H,0, Optima 7000 Na 588.995 N In-house Method
18 10300 - 0.26 - 2.0 Dry Ashing HNO; AAS, Varian Various N AOAC 968.08
: 0 Mar Xpress AOAC 2011.14
21 11289 29 0.98 5.39 0.1 Microwave 180°C (CEM) - \4 (2016)
. ICP-MS
22 9589 - -0.26 - 0.2t0 0.3 Microwave HNO; Perkin Elmer - - AOAC 2015.06
23 9690 - -0.19 - 1.00 Dry Ashing - ICP-OES 589 - AOAC 985.01
5.0208 / USEPA Method
25 13000 0 2.24 12.26 50213 HNOs-HCI Water ICP-OES Na 588.995 - 30508
. Water & HCI AAS
26 8220 518 -1.26 -4.79 4.0 Dry ashing (141) Shimadzu AA. | Na589.0 N AOAC No. 975.03
31 7712 - -1.63 - 5 Dry Ashing - AAS, Agilent N AOAC 985.35
34 10400 - 0.33 - 2.000 Dry Ashing HNO; and HCI AAS Flame Na 589 92% (Na) AOAC
Wet Nitric + ICP-OES AOAC (2016)
37 10181 ) 0.17 j ! Digestion perchloric (Perkin Elmer Na 589.592 N 984.27
. 1IN HNO; (0.1M Flame AAS, AOAC 985.35, 19th
38 9860 1390 -0.06 -0.11 1.000 Dry Ashing HNO3 for Fe) Shimadzu Na 589.0 N Ed 2012
39 10200 - 0.19 - 0.5 Microwave - AAS Na 589.0 Y AOAC 985.35
. Flame AAS,
42 2530 102 -5.42 -29.14 5 Dry Ashing HNOs-HClI Agilent 280 FS Na 589.9 N AOAC 985.35.2005
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

; : . . . Wavelength Recovery
Lab Sodium MU Z score Lzl ngple Dlges_tlon Dlges_tlon Instrument (nm or Correction | Method Reference
Number | (mg/kg) | (mg/kg) score weight (g) | Technique Medium mass) (Y/IN)
Assigned value obtained from robust average (x*) + robust SD (s*) = 9943 + 1367 mg/kg (CV 13.7%, n= 52) with uxpt = 249 mg/kg
43 10456 145 0.37 1.97 0.5 Microwave HNO3 ICP-OES Na 568.821 N AOAC
44 9881 143 -0.05 -0.24 1.0000 | Dry Ashing ThermaS, i | Na589 N AOAC 19th Ed
45 8195 | 625 -1.28 -4.37 4 Dy Ashing | {E O e | Nasge.o N AOAC 968.08
48 9877 42 -0.05 -0.26 5 Dry Digestion AAsglcr’anrki” Na 330.2 N MU-03/21 (AAS)
49 8950 448 -0.73 -2.96 1,2 Dry Ashing | Conc Nitric acid AA75068‘A' Na 589.0 N AOA(Z:O",l%h Ed
50 10311 | 1126 0.27 0.60 2.0000 Wet Acid F'R/rg‘fi aArSS 330.3 N AOAC 985.35
1.0 (Ca, Dry Ashing 1 N HNOs (Ca, Flame AAS Modified AOAC
52 9345 - -0.44 - Fe) (Ca, Fe) Fe) (Shimadzu Na 589.0 N 985.35 (Ca, Fe),
53 6687 66 -2.38 -12.95 0.3 Microwave ?nTLHgIN%nﬁ 'II%ZI!\I{InSo - - In house method
54 11000 | 412 0.77 3.27 1 Dry Ashing HNO; Pl | Nasgo.502 N AOAC 984.27
Wet AOAC (2012)
55 9905 - -0.03 - 1.5 digestion - ICP-OES Na 589.592 Y 08427
58 9184 87 -0.56 -3.00 3.0 Dry Ash HCI ICP-OES - -
AOAC (2012)
60 100 - -7.20 - - - - - 968,08 (Ca, Mg)
Acid block Varian AA240 A6407-26 AAS
61 9360 1290 -0.43 -0.84 1 digestion HNO; FS Fast Na 589.6 N (AB417 Spectro
63 10418 - 0.35 - - - -
67 1020 - -6.53 - 2.0%0 Dry Ash Wet chemical AAgig:rrki” Na 589.00 N AOAC 968.08
69 9950 - 0.01 - - -
72 13600 | 1160 2.68 5.79 3 Ashing HNO, AAST Analytik | Na589.0 N AOAC 985.35
Wet ICP-OES In House Method
7 14445 | 739 3.29 10.10 ! digestion (hot | MNOs #H:0z | pgiient5100 | N 589592 N ICP-OES
77 7199 - -2.01 - - -
Mircowave I . Berghof
78 10367 402 0.31 1.32 0.5 Digestion Acid Digestion Speedwave 4 Na 589.592 - MP-AES
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

. . . . . Wavelength Recovery
Lab Sodium MU Zeta Sample Digestion Digestion .
Number | (mg/kg) | (mg/kg) z score e weight (g) Technique Medium Instrument (r?]r;sg)r Coz\rsﬁlt)lon Method Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 9943 + 1367 mg/kg (CV 13.7%, n= 52) with uxpt = 249 mg/kg
Dry Ashing 1 N HNOs (Ca, Shimadzu AOAC 999.10 Mod
81 9410 179 -0.39 -2.01 1.0024 (Ca, Fe) Fe) AAS AA 6300 Na 589.0 N (Na, K), 985.35
HPGe Neutron Activation
82A 7880 570 -1.51 -5.45 0.250 none none detector, - - Analysis (NAA)
Microwave Microwave ICP MS Nex Application Note,
83 9633 389 -0.23 -0.98 03 Digestion . digester Mars lon (Perkin Y Perkin Elmer
. . 0.5 ) ; HNO3 / H20; ' ' Na 559.592 N AOAC 999.10:2005
84 | 11600 | 1160 | 1.21 2.62 Dicstion s
86 10261 | 614 0.23 0.80 1.0000 | Wet Digest - ICP-OES Na 589.5 Y AOAC 2012)
-0. -0. 2.5 Dry Ashing HNO; ICP-OES N MTD/FOD/CHM-09
87 | 9754 | 63 0.14 0.75 Themanne
. HNO; conc 10 AAS GBC In house method
88 14256 0 3.15 17.30 3 Dry Ashing L Flame Na 587.60 N (AAS)
89 6549 98 -2.48 -13.36 2 Dry Ashing 1.5% HNO3 AAS Agilent Various N AOAC 985.35
90 10014 - 0.05 - 1 Ultrawave - ICP-OES Na 589.592 -
91 10700 14 0.55 3.04 - - -
92 1030 - -6.52 - 1 Ashing HNO, ICP-OES
Charring, Dry Hotplate, Flame
93 11200 - 0.92 - 0.05 ashing Furnace Photometer, N/A N/A AOAC 985.35
Dry ashing ICP-OES / AOAC (2012)
94 12906 B 2.17 ) 15 (Fe: Wet Perkin Elmer Na 589.0 Y 984.27
95 9830 1700 -0.08 -0.13 - - -
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal
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Figure 80. Plot of ordered z scores for sodium results in fish meal
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Figure 81. Plot of Zeta score for sodium in fish meal, following the ordered z scores in the above Figure 80.
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Table 28. Evaluation of laboratory performance potassium analysis (mg/kg, as received) in fish meal

Lab

Number

Potassium
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
weight (g)

Digestion
Technique

Digestion
Medium

Instrument

Wavelength
(nm or
mass)

Recovery
Correction
(YIN)

Method Reference

Assigned value obtained from robust average (x*) + robust SD (s*) = 7276 + 724 mg/kg (CV 9.9%, n= 45) with ux,: = 135 mg/kg

L |z score| | score|
Acceptance criteria = <2.00 < 2.00
. _ _ AOAC (2016), 20th
_ _ ] AOAC (2016),
11 7153 - -0.17 - 2.0000 Dry Ashing HCL:H,0 AAS Y 975.03, 985.35
. HNO3; 10 mL + | Analytikal Jena
13 3410 - -5.34 - 0.5 Microwave HOL2 mL ContrAA 800 D K 766 N Internal Method
. Conc HNOs, | ICP Horiba Jobin AOAC 975.03,
14 6827 - -0.62 - 0.1-0.2 Ashing Cone HCIO., Yvon - Y 984.27
ICP-OES Optima
16 7965 80 0.95 4.90 0.5 Hot plate HNO=+H.02 | 7000 DV Perkin - N In-house Method
18 7490 - 0.30 = 2.0 Dry Ashing HNO3 AAS, Varian - N AOAC 968.08
} . o Mar Xpress ; AOAC 2011.14
21 6271 16 -1.39 7.43 0.1 Microwave 180°C (CEM) Y (2016)
23 7240 - -0.05 - 1.00 Dry Ashing - ICP-OES - - AOAC 985.01
5.0208 / USEPA Method
25 7540 0 0.37 1.96 50213 HNO3-HCI Water ICP-OES - - 30508
. Water & HCI AAS Shimadzu
26 6340 394 -1.29 -3.92 4.0 Dry ashing (1+1) AAT000 K 766.5 N AOAC No. 975.03
31 5594 - -2.32 - 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
Wet Nitric + ICP-OES (Perkin
37 7326 ) 0.07 } ! Digestion perchloric Elmer Optima B N AOAC (2016) 984.27
. 1IN HNO3; Flame AAS, AOAC 985.35, 19th
38 7140 251 -0.19 -0.74 1.000 | DryAshing | (o3 HNO3 | Shimadzu - N Ed 2012
39 7340 - 0.09 - 0.5 Microwave AAS K 766.5 Y AOAC 985.35
. Flame AAS,
42 9230 662 2.70 5.47 5 Dry Ashing HNO3-HCI Agilent 280 FS - N AOAC 985.35.2005
43 7304 891 0.04 0.06 0.5 Microwave HNO; ICP-OES - N AOAC
. AAS,
44 7131 356 -0.20 -0.65 1.0000 Dry Ashing - Thermoscientific K 766.5 N AOAC 19th Ed
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

. . . . . Wavelength Recovery
Nquill?)er P(()r;ags/sklg)m (ml\g/;I/lIJ(g) z score sZ(:%tf:e Wiiaé?ﬁl(eg) %gt?r?ithoune D,\'A%%Siﬂr?qn Instrument (nm or Correction | Method Reference
mass) (Y/N)
Assigned value obtained from robust average (x*) + robust SD (s*) = 7276 + 724 mg/kg (CV 9.9%, n= 45) with ux, = 135 mg/kg
45 7108 256 -0.23 -0.90 4 Dry Ashing F(*g J'(;T%),fg ' AASa(riF;?]r)"e’ - N AOAC 968.08
48 8230 123 1.32 6.44 5 Dry Digestion AABDO Perkin ; N MU-03/21 (AAS)
49 6850 343 -0.59 -1.95 1,2 | DiyAshing | CONCHNIMC | AASAAT000 - N AOAC 20th Ed 2016
Dry Ashing |1 N HNO; (Ca, Flame AAS Modified AOAC
52 6827 - -0.62 - 1.0 (Ca, Fe) (Ca, Fe) Fe)3 (Shimadzu K 766.5 N 985.35 (Ca, Fe),
53 7259 436 -0.02 -0.06 0.3 Microwave ﬁw?hglNloinE ICPMS Thermo In house method
54 7360 600 0.12 0.26 1 Dry Ashing HNO, ICP / Shimadzu - N AOAC 984.27
55 7595 - 0.44 - 15 Wet digestion ICP-OES - Y AOAC (2012) 984.27
58 7845 296 0.79 2.84 3.0 Dry Ash HCI ICP-OES -
AOAC (2012) 968.08
60 23100 - 21.86 - - - (Ca, Mg)
Acid block Varian AA240 FS A6407-26 AAS
61 6680 2270 -0.82 -0.52 ! digestion HNOs Fast Sequential ) N (A6417 Spectro
9
63 7548 - 0.38 -
67 6750 - -0.73 - 2000 | DiyAsh | Wetchemical | A3 Perkin - N AOAC 968.08
69 8010 - 1.01 = - -
72 91600 7790 | 116.49 21.64 3 Ashing HNO, AAS J’ e’?]r;a'y“k K 766.5 N AOAC 985.35
Wet digestion ICP-OES Agilent In House Method
75 8333 161 1.46 6.73 1 (hot block) HNO; + H,0, 5100 - N ICP-OES
77 6154 - -1.55 = - -
Mircowave S . Berghof
78 8025 148 1.04 4.87 0.5 Digestion Acid Digestion Speedwave 4 K 766.490 MP-AES
Dry Ashing |1 N HNO; (Ca, | Shimadzu AAS AOAC 999.10 Mod
81 6760 222 -0.71 -2.95 1.0024 (Ca, Fe) Fe)3 AA 6300 K 766.5 N (Na, K), 985.35 Mod
HPGe detector, Neutron Activation
82A 7600 600 0.45 0.99 0.250 none none Canberra - Analysis (NAA)
Microwave Microwave Application Note,
83 7253 138 -0.03 -0.15 0.3 Digestion digester Mars B Y Perkin Elmer
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. . . . . Wavelength Recovery
Lab Potassium MU z score SN S_ample Digestion Digestion Instrument (nm or Correction | Method Reference
Number (mg/kg) (mg/kg) score weight (g) | Technique Medium mass) (Y/N)
Assigned value obtained from robust average (x*) + robust SD (s*) = 7276 + 724 mg/kg (CV 9.9%, n= 45) with ux, = 135 mg/kg
Microwave ICP-OES, ICP- .
84 7680 768 0.56 0.99 0.5 Digestion HNO; / H;0; MS K 766.490 N AOAC 999.10:2005
86 7742 452 0.64 1.77 1.0000 Wet Digest ICP-OES - Y AOAC (2012) 984.27
. Furnace
87 8574 25 1.79 9.58 2.5 Dry Ashing HNO; Thermolyne ICP-OES N MTD/FOD/CHM-09
. HNO; conc 10 In house method
88 6153 0 -1.55 -8.32 3 Dry Ashing L AAS GBC Flame - N (AAS)
89 6403 96 -1.20 -6.09 2 Dry Ashing 1.5% HNO3 AAS Agilent Various N AOAC 985.35
90 6753 - -0.72 - 1 Ultrawave ICP-OES -
91 7530 - 0.35 =
92 833 - -8.90 - 1 Ashing HNO; ICP-OES -
Charring, Dry Hotplate, Flame
93 7200 - -0.10 - 0.05 ashing Furnace Photometer, - N/A AOAC 985.35
94 12408 - 7.09 - 15 Dry ashing CP-OES ’e ferk'” ; Y AOAC (2012) 984.27
95 7240 830 -0.05 -0.08 - -
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Figure 82. Distribution of potassium results (ascending order) in fish meal with expanded uncertainty
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Figure 83. Plot of ordered z scores for potassium results in fish meal
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Figure 84. Plot of Zeta score for potassium in fish meal, following the ordered z scores in the above Figure 83.
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Table 29. Evaluation of laboratory performance iron analysis (mg/kg, as received) in fish meal

APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Lab
Number

Iron
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight
()]

Digestion
Technique

Digestion
Medium

Instrument

Wavelength

Recovery
Correction
(YIN)

Method Reference

Assigned value obtained from

robust average (x*) +

SDp from Horwitz's

equation = 941.9 + 107.5 mg/kg (CV 11.4%, n= 50) with uy 15.2 mg/kg

o Z score score
Acceptance criteria | <2.00 | KS 2.00|
6 1088.0 - 1.36 - 1.0000 Acid | HCEHNOsH,0 AAS ; Y ggg/ég (5551_?5 %SOCt)r.]lI.El(il’)
11 1059.9 - 1.10 - 2.0000 | Dry Ashing HCL:H.0 AAS Fe 248.3 Y AOGAC ‘SS&?@, 975.03,
13 670.0 - -2.53 - 0.5 Microwave HNHO él 120nr1nLL * égﬁlt)r/gl;\ag‘égng - N Internal Method
14 558.6 - B57 ; 01-02 | Ashing gggg :gl%i IcP H$:/'2ﬁ Jobin| o 559 94 Y AOAC 975.03, 984.27
16 1012.0 93.0 0.65 1.43 05 Hotplate | HNOs+H,0, Iggd(?g\s/ Sgﬂg‘na Fe 238.204 N In-house Method
18 1320.0 - 3.52 - 2.0 Dry Ashing HNO; AAS, Varian Various N AOAC 968.08
21 842.0 2.2 -0.93 -6.55 0.1 Microwave 180°C M"’EEE’,’\ESS ; Y AOAC 2011.14 (2016)
22 1141.0 - 1.85 - 0.2t00.3 | Microwave HNO; CP-I1S Perkin - - AOAC 2015.06
23 846.0 - -0.89 - 1.00 | Dry Ashing ; ICP-OES 238.00 - AOAC 985.01
25 992.0 0.1 0.47 3.30 55'%2201%/ HNO;-HCI Water ICP-OES Fe 238.204 - USEPA Method 30508
26 1020.0 76.1 0.73 1.91 4.0 Dry ashing Wat(eli‘i‘)HC' AAi f_@i&%dzu Fe 248.3 N AOAC No. 975.03
31 22.7 - -8.55 - 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
34 446.0 - -4.61 - 2.000 Dry Ashing | HNOs and HCI|  AAS Flame Fe 372 92% (Na) AOAC
37 1057.0 - 1.07 - 1 o gvg’;tl o peNr'gr']fo; . '%'Tﬂf%é';ﬂgi” Fe 238.204 N AOAC (2016) 984.27
38 | 11500 | 93.0 1.94 4.25 1000 | DryAshing | o \TINSs | enmades | Fe248:30 N AOAC 98535, 19th Ed
39 1120.0 - 1.66 - 05 Microwave AAS Fe 248.3 Y AOAC 985.35
42 1060.0 | 76.7 1.10 2.86 5 Dry Ashing | HNOa-HCI | ,1aMmeAAS, Fe 248.3 N AOAC 985.35.2005

Agilent 280 FS
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Lab Iron MU Zeta sample | noostion | Digestion Recovery
Z score Weight h . Instrument Wavelength | Correction Method Reference
Number | (mg/kg) | (mg/kg) score ©) Technique Medium (YIN)
Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 941.9 + 107.5 mg/kg (CV 11.4%, n= 50) with uy 15.2 mg/kg
43 797.5 124.0 -1.34 -2.26 0.5 Microwave HNO3 ICP-OES - N AOAC
) AAS,
44 837.0 94.0 -0.98 -2.12 1.0000 | Dry Ashing Thermoscientific | 7€ 2483 N AOAC 19th Ed
) HCI+HNO+DI|  AAS (Flame,
45 970.5 33.6 0.27 1.26 4 Dry Ashing (2+2+70 mL) Varian) Fe 248.3 N AOAC 968.08
Dry AAB800 Perkin
48 1120.7 27.8 1.66 8.68 5 Digestion - Elmer Fe 248.3 N MU-03/21 (AAS)
. Conc Nitric AAS / AA-7000
49 1030.0 52.0 0.82 2.93 1,2 Dry Ashing acid Shimadzu Fe 248.3 N AOAC 20th Ed 2016
50 700.0 86.6 -2.25 5.27 2.0000 Wet Acid F'g/”;ﬁ ;}]’;S 248.3 N AOAC 985.35
1.0 (Ca, | DryAshing | 1 NHNO;(Ca,| Flame AAS Modified AOAC 985.35 (Ca,
52 1175.2 - 2.17 - Fe) (Ca, Fe) Fe) (Shimadzu Fe 2483 N Fe), 999.10 (K, Na)
53 860.0 92.0 -0.76 -1.69 0.3 Microwave :'nrhglNlo?n& ICPMS Thermo - In house method
54 874.0 116.0 -0.63 -1.13 1 Dry Ashing HNO3 ICP / Shimadzu | Fe 259.940 N AOAC 984.27
55 855.6 - -0.80 - 15 di gvevsetiton - ICP-OES Fe 259.940 Y AOAC (2012) 984.27
58 1145.1 36.2 1.89 8.60 3.0 Dry Ash HCl ICP-OES - -
i AOAC (2012) 968.08 (Ca,
60 1100.0 - 1.47 - Ma)
Acid block Varian AA240 A6407-26 AAS (A6417
61 1030.0 122.0 0.82 1.40 1 digestion HNO; FS Fast Fe 248.3 N Spectro Method for P)
63 971.0 - 0.27 - - -
64 1063.0 3.0 1.13 7.93 0.5048 | Dry Ashing | 1N HNO3 S/_';“A”;ggé“ Fe 248.3 N Modified AOAC 985.35
67 1160.0 - 2.03 - 20xxx | DryAsh | Wetchemical AAEin':;rki” Fe 248.33 N AOAC 968.08
69 403.0 - -5.01 - - - - -
72 238.0 21.1 -6.55 | -38.04 3 Ashing HNO; AAS Analytik | Fe 589.0 N AOAC 985.35
. AAS (280FS AA, FTC-46.01 (refers to AOAC
73A 887.5 151.2 -0.51 -0.71 1 Dry ashing Hot plate Agilent Fe 248.3 N 968,08, 965.09)
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Lab Iron MU Zeta sample | noostion | Digestion Recovery
Weight h . Inst t Wavel th | C t Method Ref
Number (mg/kg) (mg/kg) Z score score ?glf)’ Technique Medium nstrumen aveleng oz\r((iﬁl)lon ethod Reference
Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 941.9 + 107.5 mg/kg (CV 11.4%, n= 50) with uy 15.2 mg/kg
75 1005.9 84.9 0.60 1.42 1 dig\évsetfon HNO; + H,0, 'CP'OSEl%g‘g“e”t Fe 238.204 N In House Method ICP-OES
77 500.5 - -4.11 - - - - -
Mircowave - . Berghof
78 1085.0 19.0 1.33 7.98 05 Digestion Acid Digestion Speedwave 4 Fe 371.993 MP-AES
Dry Ashing | 1 N HNO; (Ca,| Shimadzu AAS AOAC 999.10 Mod (Na, K),
81 1160.0 129.0 2.03 3.29 1.0024 (Ca. Fe) Fe) AA 6300 Fe 248.3 N 985.35 Mod (Ca, Fe)
HPGe detector, Neutron Activation Analysis
82A 828.0 54.5 -1.06 -3.65 0.250 none none Canberra - (NAA)
Microwave Microwave Application Note, Perkin
83 931.4 29.9 -0.10 -0.49 03 Digestion B digester Mars B Y Elmer
84 943.0 94.0 0.01 0.02 0.5 '\gggg"t’;‘f HNO; / H,0, 'CP'O,&? ICP- - N AOAC 999.10:2005
86 984.0 72.8 0.39 1.07 1.0000 | Wet Digest - ICP-OES Fe 259.9 Y AOAC (2012) 984.27
. Furnace
87 808.5 2.7 -1.24 -8.74 25 Dry Ashing HNO3 Thermolyne ICP-OES N MTD/FOD/CHM-09
88 362.6 25 -5.39 -37.97 3 Dry Ashing HNO3nfEnC 101 AAs GBC Flame - N In house method (AAS)
89 27.0 0.4 -8.51 -60.17 2 Dry Ashing | 1.5% HNO; AAS Agilent Various N AOAC 985.35
90 866.0 - -0.71 - 1 Ultrawave ICP-OES Fe 238.204 -
91 991.0 - 0.46 - - - -
92 549.0 - -3.65 = 1 Ashing HNO; ICP-OES -
94 1226.0 - 2.64 - 1.5 Dry ashing P'ecrl':i'noéi é ] Fe 259.9 Y AOAC (2012) 984.27
95 914.5 37.0 -0.25 -1.14 - - -
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Figure 85. Distribution of iron results (ascending order) in fish meal with expanded uncertainty
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Figure 86. Plot of ordered z scores for iron results in fish meal
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Figure 87. Plot of Zeta score for iron in fish meal, following the ordered z scores in the above Figure 86.
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Table 30. Evaluation of laboratory performance zinc analysis (mg/kg, as received) in fish meal

Lab

Number

Zinc
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight (g)

Digestion
Technique

Digestion
Medium

Instrument

Wave-
length

Recovery
Correction
(YIN)

Method Reference

Assigned value obtained from robust average (x*) + robust SD (s*) = 86.69 + 12.57 mg/kg (CV 14.5%, n= 41) with u,,; 2.45 mg/kg

Acceptance criteria = |ZSCore[ |C score
P <200 | <2.00
- ] . . AOAC (2016), 20th Ed,
6 97.12 - 0.83 - 1.00 Acid HCI:HNO3:H,0 AAS Y 928,08, 985.35 (50.1.14)
11 969.01 - 70.19 - 2.00 Dry Ashing | HCL:H,O AAS Zn 213.9 Y AOAC (33263);5975'03'
. HNO; 10 mL + | ICP-MS Thermo
13 21.40 - -5.19 - 0.50 Microwave HCl 2 mL Scientific ((CAP M/z Zn 66 N Internal Method
) Conc HNOg3, ICP Horiba
14 76.12 - -0.84 - 0.1-0.2 Ashing Cone HCIO, Jobin Yvon - Y AOAC 975.03, 984.27
16 125.00 | 6.00 3.05 9.89 0.50 Hotplate | HNOs+H,O, 'CP%?I;OOX ; N In-house Method
18 66.10 - -1.64 - 2.00 Dry Ashing HNO, 'i';;gfts . N AOAC 968.08
21 79.60 - -0.56 - 0.10 Microwave 180°C Ma(rc)éﬁ’\gss Zn 213.228 Y AOAC 2011.14 (2016)
22 91.70 - 0.40 - 021003 | Microwave HNO, 'Cp'grsn;erk'” ; ; AOAC 2015.06
23 72.10 - -1.16 - 1.00 Dry Ashing - ICP-OES 213.00 - AOAC 985.01
25 78.70 | 0.07 -0.64 -3.26 20208 | HNOsHCI Water ICP-OES | Zn 202.548 - USEPA Method 30508
. Water & HCI | AAS Shimadzu
26 73.50 6.37 -1.05 -3.28 4.00 Dry ashing (1+1) AA-7000 - N AOAC No. 975.03
ICP-MS 7700x
27 28.56 452 -4.62 -17.44 - Agilent N ° )
31 21.13 1.19 -5.22 -26.01 5.00 Dry Ashing - AAS - N AOAC 985.35
Wet Nitric + ICP-OES
37 87.37 - 0.05 - 1.00 Digestion perchloric (Perkin Elmer Zn 206.200 N AOAC (2016) 984.27
. IN HNO; (0.1M| Flame AAS, AOAC 985.35, 19th Ed
38 67.10 | 3.17 | -156 -6.71 100 | Dryashing | Y10 O madz : N 35
39 79.70 - -0.56 = 0.50 Microwave - AAS - \4 AOAC 985.35
. Cu, Zn: Flame
42 83.60 1.82 -0.25 -1.18 5.00 Dry Ashing HNOz-HCI AAS 280 FS Zn 213.9 N AOAC 985.35.2005
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Lab Zinc MU Zeta Sample Digestion Digestion Wave- Recovery
Z score - . . Instrument Correction Method Reference
Number (mg/kg) (mg/kg) score Weight (g) | Technique Medium length (YIN)
Assigned value obtained from robust average (x*) + robust SD (s*) = 86.69 + 12.57 mg/kg (CV 14.5%, n= 41) with uy 2.45 mg/kg
43 103.90 | 5.57 1.37 4.64 0.50 Microwave HNO, |cp-o’5§, ICP-1 71 213.857 N AOAC
) HCI+HNOs+DI | AAS (Flame,
45 90.69 3.67 0.32 1.31 4.00 Dry Ashing (2+2+70 mf_) on Va(rian) Zn 213.9 N AOAC 968.08
Dry AAB800 Perkin
48 102.96 1.19 1.29 6.45 5.00 Digestion - Elmer Zn 213.9 N MU-03/21 (AAS)
49 104.00 | 5.00 1.38 4.95 1,2 Dry Ashing | Conc Nitrc acid| "ot A%7990 | 75 2139 N AOAC 20th Ed 2016
Dry Ashing | 1 N HNO; (Ca, | Flame AAS - Modified AOAC 985.35
52 100.75 - 112 - 1.0(Ca,Fe) | "¢y Fe) Fe) Shimadzu | ZN213:9 N (Ca, Fe), 999.10 (K, Na)
53 75.90 9.70 -0.86 -1.99 0.30 Microwave ?nThglN??ni ICPMS Thermo - - In house method
54 75.00 2.90 -0.93 -4.11 1.00 Dry Ashing HNOs ICP / Shimadzu | Zn 213.856 N AOAC 984.27
55 83.23 - -0.28 - 1.50 i g"e"setﬁon ; ICP-OES ; Y AOAC (2012) 984.27
58 98.60 1.69 0.95 4.60 3.00 Dry Ash HCl ICP-OES (AAS- - -
60 800.00 ) 56.75 } . . . . AOAC (2012) 968.08 (Ca,
' i Mg)
Acid block Varian AA240 AB407-26 AAS (A6417
61 99.30 27.20 1.00 0.91 1.00 digestion HNO; FS Fast Zn 213.9 N Spectro Method for P)
63 88.10 - 0.11 - - - - - -
64 9550 | 1.00 0.70 3.52 0.50 Dry Ashing | 1N HNO3 S;‘nggé“ Zn 213.9 N Modified AOAC 985.35
67 98.60 - 0.95 - 2.0xxx Dry Ash Wet chemical AAEirss:kin Zn 213.86 N AOAC 968.08
69 89.50 - 0.22 - - - - -
72 70.70 | 6.12 -1.27 -4.08 3.00 Ashing HNO; 'CPL'J%E“S; Yl zn2139 N AOAC 985.35
. AAS (280FS FTC-46.01 (refers to AOAC
73A 88.67 15.93 0.16 0.24 1.00 Dry ashing Hot plate AA. Agilent 213.90 N 968.08, 965.09)
75 102.41 7.27 1.25 3.58 1.00 digvgsettion HNO; + H,0, AgI;fI::r;t%El?)O Zn 213.857 N In House Method ICP-OES
77 92.96 - 0.50 - - - -
Dry Ashing | 1 N HNO; (Ca, | Zn: Shimadzu AOAC 999.10 Mod (Na, K),
81 91.50 7.70 0.38 1.05 1.00 (Ca. Fe) Fe)3 AAS AA 6300 | ZN213.9 N 985.35 Mod (Ca, Fe)
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eber | rmaa) | (makgy | Z500re | o2 | \amme | Poemer | Qasen | sument || cometon | et Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 86.69 + 12.57 mg/kg (CV 14.5%, n= 41) with uy 2.45 mg/kg

82A | 80.90 | 461 -0.46 -1.72 0.25 none none HPGe detector, - Neutron AC&"EK?” Analysis
83 | 8122 | 047 | 044 | -222 030 | Eoe . dittaior viars Y Application Note, Perkin
84 91.40 0.91 0.37 1.89 0.50 '\ggg‘s"t’f(‘)‘f HNOs / H;0, ICP-MS N AOAC 999.10:2005
86 84.00 | 4.09 -0.21 -0.84 1.00 Wet Digest - 'C'Tég'_z,\ﬁs(fs Zn 206.2 Y AOAC (2012) 984.27
87 90.95 | 0.27 0.34 1.74 2.50 Dry Ashing HNOs '\S:Z?svtvli\r/]e ICP-OES N MTD/FOD/CHM-09
88 239.59 0.55 12.16 62.02 3.00 Dry Ashing HNO3£E”° 10 Hyﬁﬁtﬂsec\;/gp?our Zn 213.90 N In house method (AAS)
90 86.18 - -0.04 - 1.00 Ultrawave ICP-OES Zn 213.857 -
91 83.20 - -0.28 - - -
94 58.00 - -2.28 - 1.50 Dry ashing Y AOAC (2012) 984.27
95 75.50 9.00 -0.89 -2.18 - -
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Figure 88. Distribution of zinc results (ascending order) in fish meal with expanded uncertainty
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Figure 89. Plot of ordered z scores for zinc results in fish meal
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Figure 90. Plot of Zeta score for zinc in fish meal, following the ordered z scores in the above Figure 89.
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Table 31. Evaluation of laboratory performance copper analysis (mg/kg, as received) in fish meal

Macro . . . . Recovery
Lab Copper MU Z score Zeta Metals TIZ'C%enSitlﬁg D&%%?Sg}n Instrument Ivgr?vter; Correction Method Reference
Number | (mg/kg) | (mg/kg) Score | weight (g) q g (YIN)
Assigned value obtained from robust average (x*) + robust SD (s*) = 3.70 + 0.97 mg/kg (CV 26.2%, n= 43) with uy 0.15 mg/kg
o |z score| | |C score|
Acceptance criteria = <2.00 % 2.00
i . . HCI:HNOs:H, AOAC (2016), 20th Ed,
6 5.17 1.52 1.00 Acid 0 AAS Y 928.08, 985.35 (50.1.14)
11 6.42 - 2.80 - 200 | DryAshing | HCLH,0 AAS Cu324.8 Y AOAC (332?5975'03'
ICP-MS
. HNO3; 10 mL + Thermo .
13 1.61 - -2.15 - 0.50 Microwave HCl2mL | Scientific (CAP M/z Cu: 63 N Internal Method
RQ)
. Conc HNOg, ICP Horiba
14 2.36 - -1.38 - 0.1-0.2 Ashing | o0 eion | Jabin Yuon Y AOAC 975.03, 984.27
16 3.84 0.25 0.14 0.72 0.50 Hot plate | HNOs+H,0, ICP'AMgﬁezOOX N In-house Method
18 2.47 - -1.27 - 2.00 | DryAshing HNO, 'CAZ}SEIS N AOAC 968.08
21 0.00 - -3.81 - 010 | Microwave |  180°C Ma(rc)éﬁ’\;;’SS Cu 324.754 Y AOAC 2011.14 (2016)
22 1.65 - 2.11 - 021003 | Microwave HNO, | ICPVS zrerk'” - AOAC 2015.06
23 3.57 - -0.13 - 1.00 Dry Ashing - ICP-OES 327 - AOAC 985.01
25 6.33 | 0.07 271 | 1710 | S%%8) | HnOsHCI | water ICP-OES | Cu 327.395 - USEPA Method 30508
. Water & HCI | AAS Shimadzu
26 2.94 0.07 -0.78 -4.95 4.00 Dry ashing (1+1) AA-7000 N AOAC No. 975.03
ICP-MS 7700x
27 143 | 013 | -234 | -13.89 - - Agilent -
31 1.51 0.20 -2.26 -12.11 5.00 Dry Ashing AAS N AOAC 985.35
34 6.36 - 2.74 - 2.00 Dry Ashing | HNO3z and HCI| Cu: AAS Flame| Cu 324.70 | 92% (Na) AOAC
" ICP-OES
37 2841.0 - 2925.05 - 1.00 o V(\e/:ttion 'e\'r'gr']fo}’lc (Perkin Elmer | Cu 327.393 N AOAC (2016) 984.27
0 9 P Optima 8000)
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Macro . . . . Recovery
Lab Coner MU Z score Zeta Metals TDlgz]es_tlon Dl\lllgeds_tlon Instrument I\Navter; Correction Method Reference
Number | (mg/kg) | (mg/kg) score | weight (g) | 'echniaue edium eng (YIN)
Assigned value obtained from robust average (x*) + robust SD (s*) = 3.70 + 0.97 mg/kg (CV 26.2%, n= 43) with u, 0.15 mg/kg
Flame AAS,
38 1.04 0.78 2.74 -6.38 1.00 Dry Ashing | 1N HNO; Shimadzu | Cu324.80 N AOAC 98;6?2' 19th Ed
AA6300
39 5.87 - 2.24 = 0.50 Microwave AAS 324.80 Y AOAC 985.35
42 1.64 0.02 2.12 -13.70 5.00 Dry Ashing | HNO4-HCI CAL’Aénéggirge Cu3248 N AOAC 985.35.2005
43 3.47 0.40 -0.24 -0.92 0.50 Microwave HNOs 'CP'O,&S' ICP-| cu 327.395 N AOAC
HCHHNO:+DI[ o (Flame
45 4,98 0.27 1.32 6.33 4.00 Dry Ashing | (2+2+70 mL) Varian) ' Cu 324.8 N AOAC 968.08
on hotplate
GFAAS
46 0.65 0.01 -3.14 -20.32 - - (Agilent) 324.80 -
Dry AAB800 Perkin
48 6.52 0.72 2.90 7.25 5.00 Digestion - Elmer Cu 324.8 N MU-03/21 (AAS)
49 0.28 0.01 -3.53 22.78 1,2 Dry Ashing CO”;C!:‘;"'C 'Cpgﬁgnflm Cu 327.395 N AOAC 20th Ed 2016
. Flame AAS
50 5.51 0.71 1.87 4.72 2.00 Wet Acid (Varian) N AOAC 985.35
4 mL HNO3, 1
53 3.10 0.77 -0.62 -1.45 0.30 Microwave | mL HCI, 1 mL | ICPMS Thermo In house method
H>0»
54 2.08 0.17 -1.67 -9.40 1.00 Dry Ashing HNO; ICP / Shimadzu| Cu 324 N AOAC 984.27
55 3.46 - -0.25 - 1.50 digve\’;}on - ICP-OES 324.75 Y AOAC (2012) 984.27
. Varian AA240
Acid block A6407-26 AAS (A6417
61 6.50 2.02 2.89 2.74 00 digestion HNOs s FS F_ast Cu324.8 N Spectro Method for P)
equential AAS
63 2.55 - -1.19 - - - - -
67 7.87 - 4.30 - 2.0xxK Dry Ash | Wet chemical AA%rT'?eerrki” Cu 324.75 N AOAC 968.08
69 5.76 - 2.12 - - - - -
72 3.83 0.30 0.13 0.61 3.00 Ashing HNO, ICPQ%E:; Wl cusoarsa N AOAC 985.35
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Macro . . . . Recovery
Lab Copper MU Z score Zeta Metals TIZ::%ensitlﬁg DI\I/I%edSiBr%n Instrument I\Navter; Correction Method Reference
Number | (mg/kg) | (mg/kg) score | weight (g) q eng (YIN)
Assigned value obtained from robust average (x*) + robust SD (s*) = 3.70 + 0.97 mg/kg (CV 26.2%, n= 43) with u, 0.15 mg/kg
- I(IZP-OES o
. : Agilent 5100, 63 Cu In House Method ICP-
75 2.45 0.23 -1.29 -6.68 1.00 digestion | HNO: + Hz02 | |5 s Agilent| 324754 N OES
(hot block) 7700
77 6.12 - 2.49 - - - - -
Mi o
78 2.64 0.40 -1.09 - 0.50 D'irgggfj)‘f Acid Digestion - - MP-AES
80 3.36 - -0.35 - - - - -
82B 3.90 0.46 0.21 0.73 1.00 Microwave Nitric Acid | Cu: AAS GBC Y Flame SSA
Microwave
Microwave digester Mars s .
83 4.01 0.04 0.32 2.02 0.30 Digestion - Xpress, ICP MS Y Applicatior, Mote, Perkdn
with HNO3 Nex lon (Perkin mer
Elmer)
Microwave .
84 2.95 0.30 -0.77 -3.54 0.50 Digestion HNO3 / H,0, ICP-MS N AOAC 999.10:2005
86 3.70 0.23 0.00 0.00 1.00 Wet Digest - ICP-OES Cu 324.7 Y AOAC (2012) 984.27
Microwave
Digestion,
87 3.50 0.19 -0.21 -1.15 2.50 Dry Ashing HNO; Berghoff, ICP-OES N MTD/FOD/CHM-09
Speedwave
ENTRY
89 2.36 0.04 -1.38 -8.86 2.00 Dry Ashing | 1.5% HNOs; | AAS Agilent Various N AOAC 985.35
a0 4.39 - 0.71 - 1.00 Ultrawave - ICP-OES Cu 324.752 -
91 2.70 - -1.03 - - - - -
92 8.06 - 4.49 = 1.00 Ashing HNO; ICP-OES -
94 36.00 - 33.30 - 1.50 Dry ashing - - Y AOAC (2012) 984.27
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Figure 91. Distribution of copper results (ascending order) in fish meal with expanded uncertainty
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Figure 92. Plot of ordered z scores for copper results in fish meal
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Figure 93. Plot of Zeta score for copper in fish meal, following the ordered z scores in the above Figure 92.
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Table 32. Evaluation of laboratory performance lead analysis (mg/kg, as received) in fish meal

APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Lab
Number

Lead
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight (9)

Digestion
Technique

Digestion
Medium

Instrument

Wavelength

Recovery
Correction
(YIN)

Method Reference

Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 1.60+0.48 mg/kg (CV 30.0%,n= 29) with u,, 0.09 mg/kg

L z score| | |C score|
Acceptance criteria |
P <2.00 | <2.00
) HCI:HNO3:H, i AOAC (2016), 20th Ed,
6 2.57 - 2.01 - 1.0000 Acid o AAS Y 928.08, 985.35 (50.1.14)
11 1.72 - 0.25 - 2.0000 | DryAshing | HCL:H,0 AAS ; % AOAC (ggée;),5975.03,
. HNO; 10 mL | ICP-MS Thermo
13 0.97 - -1.31 = 0.5 Microwave | HCl2mL | Scientific (iCAP Pb 220.353 N Internal Method
. Conc HNOg, | ICP Horiba Jobin
14 2.08 - 1.00 = 0.1-0.2 Ashing Cone HCIO, Nvon - \'% AOAC 975.03, 984.27
16 1.39 0.14 -0.44 -1.84 0.5 Hot plate | HNOs+H,0, ICP'AMgﬁezOOX - N In-house Method
18 4.81 - 6.69 - 2.0 Dry Ashing HNOs ICP-OES Agilent - N AOAC 968.08
AAS Analytic
20 0.87 - -1.52 - Jena, ZEEnit 700 Pb 405.781 -
21 7.74 - 12.79 - 0.1 Microwave |  180°C Mirc)éﬁ’\fss ; Y AOAC 2011.14 (2016)
22 2.03 - 0.90 - 02100.3 | Microwave HNO, 'CP"‘E"IrSn Ererk'” 220.00 - AOAC 2015.06
23 2.07 - 0.98 - 1.00 Dry Ashing - ICP-OES - - AOAC 985.01
25 0.84 0.07 -1.58 -7.86 55'%220183/ HNO;-HCI Water ICP-OES - - USEPA Method 3050B
ICP-MS 7700x
27 0.63 0.16 -2.02 -8.06 Agilent -
31 <0.011 - -3.31 - 5 Dry Ashing - AAS - N AOAC 985.35
) HNO; and Pb: AAS Agilent
34 1.04 0.16 -1.17 -4.60 2.000 Dry Ashing ael $200 Graphite - 92% (Na) AOAC
) 1N HNO; Flame AAS, AOAC 985.35, 19th Ed
38 4.65 1.49 6.35 4.06 1.000 Dry Ashing (0.1M HNO3 Shimadzu 324.80 N 2012
. Pb, Cd: GFAAS
42 < 0.040 - -3.25 5 Dry Ashing | HNO3-HCI Agilent 240 FS Pb m/z 208 N AOAC 985.35.2005
43 2.63 0.28 2.15 6.19 0.5 Microwave HNO3 ICP-OES, ICP-MS - N AOAC
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Lab Lead MU Zeta Sample Digestion | Digestion Recovery
- h . Inst t Wavel th| C t Method Ref
Number (mg/kg) (mg/kg) Z score score Weight (g) | Technique Medium nstrumen aveleng og{e”(il)lon ethod Reference
Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 1.60+0.48 mg/kg (CV 30.0%,n= 29) with u,; 0.09 mg/kg
48 9.51 1.12 16.48 13.97 5 Dry Digestion AAsgﬁanrki” Pb 220.353 N MU-03/21 (AAS)
. Conc Nitric ICP-OES 5110
49 1.52 0.08 -0.17 -0.81 1,2 Dry Ashing acid Agilent - N AOAC 20th Ed 2016
50 29.40 | 9.28 57.92 5.99 2.0000 Wet Acid F'g/";‘fi aArSS - N AOAC 985.35
Dry Ashing 1 NHNO; | Graphite Furnace Modified AOAC 985.35
52 1.88 - 0.59 - 1.0(Ca, Fe)| ~ 4 Fe) (Ca,Fe) | AAS-Thermo - N (Ca, Fe), 999.10 (K, Na)
53 1.43 0.14 -0.35 -1.49 0.3 Microwave ?nThglNlo?nl:} ICPMS Thermo | Pb 220.353 In house method
54 2.27 0.16 1.40 5.56 1 Dry Ashing HNO3 ICP / Shimadzu - N AOAC 984.27
58 10.20 1.78 17.92 9.61 3.0 Dry Ash HCl ICP-OES -
63 2.30 - 1.46 - - - - -
67 1.60 - 0.00 = 2.0xxx Dry Ash | Wet chemical AAEinI?srrkin - N AOAC 968.08
69 1.69 - 0.19 - - - Pb 283.3
70 1.20 0.40 -0.83 -1.82 Z-2700 Hitachi -
72 5.22 0.40 7.54 16.51 3 Ashing HNO; ICPOES, Y 213.90 N AOAC 985.35
Wet ICP-OES Agilent In House Method ICP-
75 1.38 0.03 -0.45 -2.37 1 digestion (hot HNO; + H,0; 5100, ICP-MS - N OES
77 <0.01 - -3.31 - - - -
80 1.50 - -0.21 - - - Pb 217.0
Dry Ashing 1 N HNO Pb: Thermo iCe AOAC 999.10 Mod (Na,
81 1.60 - 0.00 - 1.0024 (Ca, Fe) (Ca, Fe). 3500 - N K), 985.35 Mod (Ca, Fe)
82B 0.81 0.12 -1.64 -7.29 1.00 Microwave | Nitric Acid | 72 C:é”'?r;tAAS' - Y Flame SSA
Microwave Microwave Application Note, Perkin
83 L7 0.11 0.36 1.65 0.3 Digestion digester Mars B Y Elmer
84 1.67 0.17 0.15 0.57 0.5 '\ggggﬁ‘)"n‘e HNO; / H,0, ICP-MS - N AOAC 999.10:2005
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APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

eber | (o | (may | 25018 | ol | Semwle | Paeston | AN | instument | waveengt | Canetion | etnod Refrence
Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 1.60+0.48 mg/kg (CV 30.0%,n= 29) with u,; 0.09 mg/kg
86 1.88 0.16 0.58 2.33 1.0000 Wet Digest ICP-OES ICP-OES Y AOAC (2012) 984.27
87 5.29 0.14 7.69 32.36 25 Dry Ashing HNO, '\S'I;Z’S"tvlf‘)‘r’]e Pb 217.0 N MTD/FOD/CHM-09
90 0.34 - -2.62 - 1 Ultrawave ICP-OES -
91 4.14 - 5.29 - - - -

211/ 397




APF/;\N APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

mmmmss Participants' results
14 - Robust average Lead results with expanded uncertainty
""" Robust average +2G,,
Kernel Density Plot
Fixed h: 0.36
12 4 ae
0.45
= y a4n
~ |
) 035 |
£
= 03
7]
|5 0.25
8 8 - '
B 0.2
3
0.15 |
6 - 0.1 _
0.05}— A I T
& 2 2 4 6 8 1012 14 16 18 20 22 24 26 28 10 P
4 - 8-65 —
_____________________________I_* I_ B 'R 'ERORURTRURT
2 - =
I - nihE
_
- anaad AR R R R
M~ — (& o I~ L] n o m T o n o m o [01] M - < (4] — m [+ [y} [y} m < = m [(+] m - w [11] [y I~ - [11] [12] o
M~ m = (] ol +] ol %] - [y] ™~ ~ - n (7] =T 0 w w 0o - w w n 3] (3] - n w = (o] m - ™~ w ol =+ n n
Laboratory Code Number

Figure 94. Distribution of lead results (ascending order) in fish meal with expanded uncertainty
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Figure 95. Plot of ordered z scores for lead results in fish meal
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Figure 96. Plot of Zeta score for lead in fish meal, following the ordered z scores in the above Figure 95.
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Table 33. Evaluation of laboratory performance arsenic analysis (mg/kg, as received) in fish meal

- . . . . Recovery
Lag Arsenic MU Z score Zeta Wse?mhglf ) %gﬁzinoune D,\'Age%siﬂr?qn Instrument Wavelength | Correction Method Reference
Number| (mg/kg) | (mg/kg) score ght (g q (YIN)
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 6.84+1.20 mg/kg (CV 24.0%,n= 34) with uyy 0.28 mg/kg
L z score| | |C score|
Acceptance criteria |
P <200 | <2.00
5.46 _ . HCI:HNOz:H, i AOAC (2016), 20th Ed,
6 0.29 - 1.0000 Acid o AAS Y 928,08, 985.35 (50.1.14)

11 0.75 - -5.08 - 2.0000 | DryAshing | HCLH,0 AAS As 193.7 Y AOAC (ggéegésa?s.os,
-0.18 - . HNO; 10 mL | ICP-MS Thermo

13 6.62 - 0.5 Microwave | HCl 2 mL Scientific (CAP As 75 N Internal Method
-0.93 - . Conc HNOg, | ICP Horiba Jobin

14 5.73 - 0.1-0.2 Ashing Cone HCIO, Yvon As 189.042 Y AOAC 975.03, 984.27

16 7.97 0.79 0.94 2.33 0.5 Hot plate HNO3+H,0, ICPZ\/Igﬁ;\?tOOX N In-house Method
-4.63 - ) ICP-OES Agilent

18 1.29 - 2.0 Dry Ashing HNOs for Hg, AS) As 193.7 N AOAC 968.08

21 3.35 - -2.91 - 0.1 Microwave 180°C | Mar Xpress (CEM)| As 193.695 Y AOAC 2011.14 (2016)

22 4.19 - -2.21 - 021003 | Microwave HNO, Py eprerki” ; AOAC 2015.06

23 6.17 - -0.56 - 1.00 Dry Ashing - ICP-OES 188.00 - AOAC 985.01
-3.51 -12.85 . . . ICP-MS 7700x . i i

27 2.63 0.34 Agilent

31 0.49 | 0.05 -5.29 -22.60 5 Dry Ashing ; AAS ; N AOAC 985.35

34 11.60 - 3.97 - 2.000 Dry Ashing HNSéf‘”d As: HG AAS As193.7 | 92% (Na) AOAC
-5.04 -21.55 . 1N HNO3 Flame AAS, AOAC 985.35, 19th Ed

38 0.80 | 0.03 1.000 | DryAshing | g 1\ HNO3 | Shimadzu Aa6300 | AS 19370 N 2012

43 9.16 0.48 1.93 6.29 0.5 Microwave HNO; ICP-OES, ICP-MS | Asm/z 75 N AOAC

48 9.48 0.27 2.20 8.48 5 Dry Digestion - AASSI‘?::M” As 193.7 N MU-03/21 (AAS)

49 0.15 | 0.01 -5.58 -23.90 1,2 Dry Ashing Cor‘;ci'jjimc 'CP'A%?;?“O As 188.98 N AOAC 20th Ed 2016
0.37 = 1.0 (Ca, Dry Ashing 1 N HNO3 Graphite Furnace Modified AOAC 985.35 (Ca,

52 7.28 - Fe) (Ca, Fe) (Ca,Fe) | AAS - Thermo iCE As 193.7 N Fe)
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Lab
Number

Arsenic
(mglkg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight (g)

Digestion
Technique

Digestion
Medium

Instrument

Wavelength

Recovery
Correction
(YIN)

Method Reference

Assigned value obtained from robus

t average (x*) + 2SDp

from Horwitz's equation = 6.84+1.20 mg/kg (CV 24.0%,n= 34) with u,, 0.28 mg/kg

53 7.66 0.25 0.68 2.67 0.3 Microwave ;Thg’\l??ni ICP-MS Thermo - In house method
54 6.05 | 1.70 -0.66 -0.88 1 Dry Ashing HNOs ICP / Shimadzu ; N AOAC 984.27
58 032 | 004 | 43 | 2322 3.0 Dry Ash HCl AASHydride for | s 19 ] ]
63 2.83 - -3.34 - . . ] ]
67 0.37 - -5.39 B 2.0xxx Dry Ash | Wet chemical | AAS, Perkin Elmer | As 193.70 N AOAC 968.08
69 7.92 - 0.90 - - - . .
70 0.12 0.04 -5.60 -23.93 - Z-2700 Hitachi As 193.7 - -
72 4.11 0.40 -2.28 -1.93 3 Ashing HNOs 'CPL'JIOIE% Y As 193.695 N AOAC 985.35
75 8.64 | 0.48 1.50 4.86 1 V"(ﬁgfigiscﬂ‘)’" HNO; + H,0, '%ib%EISCQ?&Zm As 193.696 N In House Method ICP-OES
77 |<0.001| - -5.70 - - . . -
80 7.88 - 0.87 - - - - -

-0.72 -2.19 HPGe detector, Neutron Activation Analysis

82A 598 055 0.250 none none Canberra - - (NAA)

1.37 5.81 Microwave Microwave digester Application Note, Perkin
83 8.48 0.08 . Digestion with B Mars Xpress, ICP B Y Elmer

1.19 2.86 Microwave ; ) .
84 8.27 0.83 05 Digestion | HNOs I Ha0, ICP-MS N AOAC 999.10:2005
86 6.96 | 0.41 0.10 0.35 1.0000 | Wet Digest ; As:ICP-MS | AsMass 75 Y AOAC (2012) 984.27
87 838 | 0.10 1.29 5.42 25 Dry Ashing HNO; '\S'I‘;‘g’s";’g‘r’]e ICP-OES N MTD/FOD/CHM-09
88 033 | 001 | D42 | -23.24 3 Dry Ashing |NOs cone 10} AAS ?lggoﬂg’d”de As 193.70 N In house method (AAS)
90 0.02 - -5.69 B 1 Ultrawave - ICP-OES - - -
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Figure 97. Distribution of arsenic results (ascending order) in fish meal with expanded uncertainty
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Figure 98. Plot of ordered z scores for arsenic results in fish meal
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Figure 99. Plot of Zeta score for arsenic in fish meal, following the ordered z scores in the above Figure 98.
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Table 34. Evaluation of laboratory performance cholesterol analysis (mg/kg, as received) in fish meal

APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

number | (mgi000) | (mgioog) | 250 | score | @ " | Tetave | weaum | Dervauaaton | QIERRC
Assigned value obtained from robust average (x*) + robust SD (s*) = 496.8 + 63.1 mg/100g (CV 12.7%, n= 27) with uyy 15.2 mg/100g
Acceptance criteria |st§.(())r(')e| |CSS§%F§|
2 526 - 0.46 - - - - - -
11 514 - 0.28 - - - - - -
12 244 30.0 -4.01 -11.85 - - - - -
@ [ s [ - [ am |- 25 | swonieaon | “piied | eemeniiinme | aonC
16 89 0.4 -6.47 -26.90 - - - - -
21 491 - -0.09 - - - - - -
23 488 - -0.14 - - - - - -
31 <1l1 - -7.86 - - - - - -
32 457 18.0 -0.63 -2.26 - - - - -
37 559 - 0.98 - - - - - -
39 554 - 0.91 - - - - - -
42 724 25.0 3.60 11.55 - - - - -
43 646 138.6 2.36 2.10 - - - - -
48 537 20.2 0.64 2.21 - - - - -
49 542 27.0 0.72 2.23 - - - - -
54 476 14.0 -0.33 -1.24 - - - - -
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Number | (mgi000) | (mgiioog) | 250 | score | T " | Telmave | weaum | Dervauaaton | QSRR
Assigned value obtained from robust average (x*) + robust SD (s*) = 496.8 + 63.1 mg/100g (CV 12.7%, n= 27) with uy, 15.2 mg/100g
55 442 11.0 -0.87 -3.40 - - - - -
58 565 16.9 1.08 3.94 - - - - -
61 461 83.0 -0.57 -0.81 - - - - -
63 526 - 0.46 - - - - - -
68 522 - 0.40 - - - - - -
69 421 - -1.20 - - - - - -
72 471 10.0 -0.41 -1.61 - - - - -
79 352 - -2.29 - - - - - -
81 558 - 0.97 - - - - - -
83 454 12.5 -0.69 -2.64 - - - - -
84 433 13.0 -1.01 -3.86 - - - - -
86 422 9.5 -1.19 -4.70 - - - - -
87 349 34.8 -2.35 -6.42 - - - - -
88 495 0.1 -0.03 -0.14 - - - - -
94 527 - 0.48 - - - - - -
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Figure 100. Distribution of cholesterol results (ascending order) in fish meal with expanded uncertainty
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Figure 101. Plot of ordered z scores for cholesterol results in fish meal
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Figure 102. Plot of Zeta score for cholesterol in fish meal, following the ordered z scores in the above Figure 101.
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Table 35. Evaluation of laboratory performance TVBN analysis (mg/kg, as received) in fish meal

APFAN PT-2: Part Il. Analysis of laboratory results in fish meal

Lab
Number

TVBN
(mg/100g)

MU
(mg/100g)

Z score

Zeta score

Method Reference

Assigned value obtained from robust average (x*) + robust SD (s*) = 227.92 + 12.35 mg/100g (CV 5.42%, n= 25)

with uy,: 3.45 mg/100g

Acceptance criteria

|z score| < 2.00

| score| < 2.00

2 187.00 - -3.31 -

6 222.53 - -0.44 -
15 232.00 - 0.33 -
19 223.90 - -0.33 -
20 262.32 - 2.79 -
21 312.00 - 6.81 -
23 221.00 - -0.56 -
27 159.23 1.39 -5.56 -19.51
43 244.03 16.78 1.30 1.78
45 228.59 10.63 0.05 0.11
49 219.00 0.00 -0.72 -2.58
58 238.78 6.91 0.88 2.22
60 233.12 - 0.42 -
63 282.00 - 4.38 -
67 214.00 - -1.13 -
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Lab TVBN MU

Number (mg/100g) (mg/100g) Z score Zeta score Method Reference

Assigned value obtained from robust average (x*) + robust SD (s*) = 227.92 + 12.35 mg/100g (CV 5.42%, n= 25)
with uy,: 3.45 mg/100g

68 222.00 - -0.48 -

71 224.88 6.74 -0.25 -0.63

73A 216.82 4.72 -0.90 -2.65

77 35.42 - -15.59 -

83 299 34 6.12 012 031 All Ia_boratones did not
submit method of TVBN

86 241.00 - 1.06 - analysis.

87 764.36 76.44 43.44 13.98

88 248.54 0.24 1.67 5.97

92 227.00 - -0.07 -

95 218.19 9.94 -0.79 -1.61
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Figure 103. Distribution of TVBN results (ascending order) in fish meal with expanded uncertainty
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Figure 104. Plot of ordered z scores for TVBN results in fish meal
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Figure 105. Plot of Zeta score for TVBN in fish meal, following the ordered z scores in the above Figure 104.
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Table 36. Summary: evaluation of laboratory performance in fish meal

Evaluation results
Total (number of laboratory, percentage in bracket)
Parameters participating
laboratory Satisfactory Questionable | Unsatisfactory
Moisture 76 67 6 3
(9/100g) (88.2%) (7.9%) (3.9%)
Nitrogen 67 60 3 4
(9/100g) (89.6%) (4.5%) (6.0%)
Fat 64 45 9 10
(9/100g) (70.3%) (14.1%) (15.6%)
Ash 68 61 3 4
(9/100g) (89.7%) (4.4%) (5.9%)
Calcium 57 32 8 17
(mg/kg) (56.1%) (14.0%) (29.8%)
Magnesium 45 37 2 6
(mg/kg) (82.2%) (4.4%) (13.3%)
Phosphorus 42 28 0 14
(mg/kg) (66.7%) (0%) (33.3%)
Sodium 52 39 6 7
(mg/kg) (75.0%) (11.5%) (13.5%)
Potassium 48 41 2 5
(mg/kg) (85.4%) (4.2%) (10.4%)
Iron 52 36 6 10
(mg/kg) (69.2%) (11.5%) (19.2%)
Zinc 47 39 1 7
(mg/kg) (83.0%) (2.1%) (14.9%)
Copper 46 25 14 7
(mg/kg) (54.3%) (30.4%) (15.2%)
Lead 24 4 12
(mg/kg) 40 (60.0%) (10.0%) (30.0%)
Arsenic 16 4 15
(mg/kg) 35 (45.7%) (11.4%) (42.9%)
Cholesterol 31 24 3 4
(Mg/100g) (77.4%) (9.7%) (12.9%)
TVBN 18 1 6
(mg/100g) 25 (72.0%) (4.0%) (24.0%)
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