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Table 37. Summary: assigned values of measurands for evaluation of testing parameters in rice flour

Method of 0 Uy(pp) IS
Parameters | coned value!| Gpt [ WRSDI Uy | 0300 | ogiigible?
Moisture X* & s* 12.92 | 0.66 51 | 0.11 | 0.20 ves,
(g/100g) use z score
Nitrogen X* & S* 115 | 004 | 35 | 001 | 0.01 ves,
(g/100g) use z score
Ash * YeS,
(1000) X* & SD, 032 | 002 | 62 |0.003|0005 | | O
Dietary fibre x* & 3SD, 123 | 014 | 11.4 | 0.03 | 0.04 ves,
(g/100g) use z score
Calcium x* & 2SD, 94.40 | 1523 | 16.1 | 2.25 | 4.57 ves,
(mg/kg) use z score
Phosphorus * o ok Yes,
(k) X* &S 800.56 | 140.47 | 15.1 |29.95 | 42.14 | | >
Sodium X* & 2SD, 319.11 | 42.87 | 13.4 | 6.54 | 12.86 ves,
(mg/kg) use z score
Potassium x*&2SD, |158.24 | 23.63 | 14.9 | 3.69 | 7.09 ves,
(mg/kg) use z score
Iron x* & 25D, 640 | 155 | 24.2 | 0.26 | 0.46 ves,
(mg/kg) use z score
Zinc X* & SD, 11.88 | 1.31 | 11.0 | 0.27 | 0.39 ves,
(mg/kg) use z score
Copper X* & SD, 1.77 | 026 | 14.7 | 0.06 | 0.08 Yes,
(mg/kg) use z score

! x* = Robust average derived from algorithm A of 1SO 13538: 2015
s* = Robust standard deviation derived from algorithm A of ISO 13538: 2015
SD, = Predicted standard deviation from Horwitz equation
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Table 38. Evaluation of laboratory performance on moisture analysis (g/100 g, as received) in rice flour

Lab Moisture MU Zeta Sample Temperature Time Method Reference
Number | io0g | gmoog | | Seore weight (g) () (Hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 12.92 + 0.66 g/100 g (CV 5.1%, n=59)
Acceptance criteria = |z£szc-%r§| |C;§%rg|

3 11.88 0.21 -1.57 -6.91 5.000 + 0.001 105 18 AOAC International (2001)

7 12.40 0.10 -0.79 -4.30 1.0306/1.1313 105 5 AOAC

10 13.68 - 1.15 = 2 130 1 AOAC 2012, 32.2.09 A, Chapt 32
14 13.40 - 0.73 = 2 130+3 1 AOAC 925.10

15 13.50 - 0.88 = 2 130 1 AOAC (2016) 925.10

16 12.30 0.08 -0.94 -5.30 lto2 105 3 SNI 01-2891-1992 Food & Beverage
18 12.90 - -0.03 = 2.0 105 3 SNI 01-2891-1992

19 12.95 - 0.05 = 5 105 3 AOAC 934.01

25 11.80 - -1.70 - 5.1390 / 5.1625 103 4 Laborat%;;;gf’g%“g; ,MF?.”EZ‘ii of Food
26 13.00 0.08 0.12 0.68 2.0 100 5 AOAC No. 925.09B

28 13.10 0.77 0.27 0.45 2.0 130 1 AOAC 925.10 (Air Oven Method)
29 13.26 0.06 0.52 2.99 5 105 16 AOAC (1984)

31 12.85 0.45 -0.11 -0.28 3 105 3 SNI

32 13.60 0.31 1.03 3.58 1.100 130 3 AOAC 925.10

36 13.40 0.10 0.73 3.97 2.00 130 1 AOAC 925.10 18th Ed
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Lab Moisture MU Zeta Sample Temperature Time Method Reference

Number |1 60g g/100g “3E0 | score weight (g) ) (Hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 12.92 + 0.66 g/100 g (CV 5.1%, n=59)

38 12.50 0.21 -0.64 -2.79 2.000 130 Cénusrt‘g:m AOAC 925.10, 19th Ed 2012

39 13.50 - 0.88 = 2 130+3 1 AOAC 925.10

41 13.46 0.11 0.82 4.40 2 135+2 2 AOAC (2016) 930.15

42 13.20 0.22 0.42 1.80 2 130 1 SNI 3549:2009 Lampiran A.10

43 13.75 0.22 1.26 5.34 2 130 2 tow‘;‘i’gﬁta”t AOAC, National Standard

44 13.20 0.20 0.42 1.88 2.0314 130 1.0 AOAC 19th Ed, 2012

48 13.48 0.13 0.85 4.39 2 130 1 SNI 3549 2009

49 13.32 0.67 0.61 1.13 2 130 1 AOAC 20th Ed 2016

50 13.60 0.23 1.03 4.30 2.1804 130 1.0 AOAC 925.10

52 13.77 0.12 1.29 6.76 2.0 130 1.0 AOAC 925.10

54 12.40 0.10 -0.79 -4.30 1 105 5 AOAC 927.05

57 13.40 0.18 0.73 3.39 2.0059 130 5 AOAC 925.10

58 13.40 0.89 0.73 1.05 2t05 130/105 3 Based on AOAC 20th Ed 2016

59 11.37 0.01 -2.35 -14.08 lto2 105 3 SNI 01-2891-1992 point 5.1

60 12.67 - -0.38 - SNI 01-2891-1992 Butir 5.1

61 13.20 2.00 0.42 0.28 3 130 15 A6801 130C Air oven

64 13.49 0.10 0.86 4.71 2.0216 130 1 AOAC 925.10
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Lab Moisture MU Zeta Sample Temperature Time Method Reference
Number |1 60g g/100g “3E0 | score weight (g) ) (Hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 12.92 + 0.66 g/100 g (CV 5.1%, n= 59)
66A 10.30 0.50 -3.97 -9.59 10.0016 130.0 0.50 AOCS Official Method Ca 2c-25, 7th Ed., 2017
66B 11.00 0.20 -2.91 -12.92 10.0032 130.0 0.50 AOCS Official Method Ca 2c-25, 7th Ed., 2017
66C 11.20 0.30 -2.61 -9.25 10.0000 130.0 0.50 AOCS Official Method Ca 2c-25, 7th Ed., 2017
69 12.60 - -0.48 - - - - -
71 12.70 0.40 -0.33 -0.97 4.9991, 4.9956 105 3 AOAC 925.45
72 13.10 0.01 0.27 1.63 2 130 1 AOAC 925.10
73A 12.87 0.51 -0.08 -0.18 5 105 3 FTC-01.01 (refers to AOAC 945.39)
74 11.79 - -1.71 - 5.0 105 3 SNI 01-2891-1992 (part 5.1)
75 10.61 0.09 -3.50 -19.61 2 105+2 4 SNI 01-2891-1992 Butir 5.1
76 13.65 0.36 1.11 3.46 - - - -
77 13.44 - 0.79 - - - - -
78 13.17 1.20 0.38 0.41 2 100 coi,sttc;nt AOAC 19th Ed
79 12.79 0.83 -0.20 -0.31 lto2 105 3 SNI 01-2891-1992 Butir 5.1
81 13.20 0.10 0.42 2.32 2.0629 mean 130 uﬁ;?ig%gs AOAC 925.10
82A 12.80 0.12 -0.18 -0.96 1.00 105 7.5 Drying Oven
82B 12.80 0.12 -0.18 -0.96 1.00 105 7.5 Drying Oven
84 13.63 - 1.08 - 2 130 1 SNI 3549.2009
85 12.24 0.04 -1.03 -6.08 2 105 3 SNI 01-2896-1992
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Lab Moisture MU Zeta Sample Temperature Time Method Reference
Number |1 60g g/100g “3E0 | score weight (g) ) (Hours)
Assigned value obtained from robust average (x*) + robust SD (s*) = 12.92 + 0.66 g/100 g (CV 5.1%, n=59)
88 10.85 0.03 -3.13 -18.62 15 105 3 SM 01-2891-1992 Point 5.1
89 12.50 0.22 -0.64 -2.72 2 100 to 105 4 AOAC 925.23
91 13.40 0.01 0.73 4.36 - - - -
93 12.71 - -0.32 = 2 130+3 1 AOAC 925.10
94 13.49 - 0.86 = 1 130 5 AOAC (2000) 925.10
95 12.83 0.07 -0.14 -0.82 - - - -
96 13.50 - 0.88 = 3 125 4 TCVN 4846:1989
98 12.60 - -0.48 = ~2.0 100 +5 5 AOAC 930.15
Min 8 and
99 12.30 1.03 -0.94 -1.18 3.00 +0.02 10010102 | "PeaLUNH AOAC 16th Ed 950.46
weight
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Figure 106. Distribution of moisture results (ascending order) in rice flour with expanded uncertainty
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Figure 107. Plot of ordered z scores for moisture results in rice flour
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Figure 108. Plot of Zeta score for moisture rice flour, following the ordered z scores in the above Figure 107.
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Table 39. Evaluation of laboratory performance on total nitrogen analysis (g/100 g, as received) in rice flour

Total Sample Acid . .
NuLn?tl;er Nitrogen ( /IZ\LAOL:) ) Z score szcitrz'ie Weight Catalyst Volume ggftftli\g?lr Titrant Cog;/;rsrlon Method Reference
(0/200g) |99 @) (mL)
Assigned value obtained from robust average (x*) + robust SD (s*) = 1.15 + 0.04 g/100 g (CV 3.5%, n= 48) with u,, 0.01 g/100g
o |z score| | |C score|
Acceptance criteria = <2.00 <2.00
2.000 + CaS04, 12 mL 25 mL 4% AOAC International
3 L1l ) 008 | -1038 | 217 | 5001 | cusos H2s04 | BoricAcid | %2 MHC } (2001)
7 0.8 - -8.75 - 1'02?66/ L0 ieltab 25 25 HCL/0.1097 - AOAC
Selenium 25mL conc| 50 mL 4% AOAC 2012, 32.2.09 C,
10 115 - e - ! mixture H2504 H3sog4 | HCIOIM } Chapt 32
K2S04:CuSO| H2S04 15 |4% Boric Acid
14 1.15 0.01 -0.05 -0.17 1 4.5H20 (9:1) mL 30 mL. 0.1 M HCI - AOAC 991.20
. Sulphuric | Boric Acid 50 SNI 01-2891-1992
16 1.15 0.12 0.00 0.00 05-1 Selenium Acid 25 mL mL HCI0.1 N - Food & Beverage
18 1.32 ; 4.25 - 20 |Cusod4, seoz| 250425 | HIBOS 2%, | icigq i SNI 01-2891-1992
. Sulphuric |Boric Acid 1%, AOAC 988.05, AN300
19 1.16 - 0.30 - 1 Kjeltabs, 2 pcs Acid 15 mL 15 mL HCI, 15 mL 6.25 FOSS 2003
25 1.15 ) 0.00 ) 0.0517/ Copper Digestion Indicating 0.02N ) Laboratory Handbook
) ) 0.0511 Sulphate |Reagent, 10 |Boric Sol'n, 10| H2S04 of Methods of Food
26 1.14 0.01 -0.25 -0.89 2.0 Copper (11 cone 0.1 NHCI |0.1 N NaOH 571 AOAC No. 2001.11
: : : : ’ sulphate H2S04, 15 : ’ ’ : :
Cuso4/ H2S04 15 | 50 mL 0.1 N .
28 1.14 0.0734 -0.25 -0.26 1.0 Na2SO4 mL Hel 0.1 N NaOH - Kjeldahl Method
CuS04:K2S0O| 15 mL conc | 1% boric acid
29 2.16 0.23 25.35 8.67 2 4 H2SO4  |with indicators 0.1 N HCI - AOAC (2005)
. H2S04 (8 H3BO3 3%
31 1.19 0.03 1.00 2.22 0.3 Selenium mL) (50 mL) HCI0.05N - SNI 01-2891
K2S04, Conc 4% Boric Acid| 0.099970 M Block Digestion -
32 110 | 003 | -125 | -3.12 | 1.3500 | 504 5H20| H2SO4, 25 | 50 mL HCI NA Kjeldahl
H2S04 20 | Erlenmeyer Buchi Nitrogen and
36 1.13 0.03 -0.50 -1.08 0.500 Cuso4 mL Flask 500 mL 0.2 M H2S04 NA Protein Determination
. H2S04 12 | 4% H3BO3, AOAC 991.2, 19th Ed
38 1.12 0.30 -0.75 -0.20 1.000 | Salt mixture mL 20 ML 0.2 N HCI - 2012
39 1.14 - -0.25 - 0.5 cu H2s04 /10 | BOMC U430 g 4 ey : AOAC 991.20
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Total Sample Acid : :
Nquﬁger Nitrogen ( /IZ\LAO% ) Z score szceg[?e Weight Catalyst Volume ggﬁft'i\éir Titrant Cog;/;rs:on Method Reference
(9/100g) | ‘929 (@) (mL)
Assigned value obtained from robust average (x*) + robust SD (s*) = 1.15 + 0.04 g/100 g (CV 3.5%, n= 48) with u,, 0.01 g/100g
K2S04:CuSO| Sulphuric | Boric acid 25
41 1.15 0.04 -0.07 -0.13 0.5 4 acid 15 mL L 0.1000 6.25 AOAC 2001.11
. H3BO3 1% 30 SNI 01-2891-1992.
42 1.12 0.01 -0.75 -2.81 0.5 Selenium H2S04 mL HCI 0.1 N - point 7.1
. . H2S04, 12 | H3BO3, 25 National Standard,
43 1.17 0.08 0.50 0.49 1 Mix selenium mL mL HCI 0.2 M 1.4007 inhouse method
Na2S04, |Conc H2SO4| 50 mL 0.1 N
44 1.15 0.01 0.01 0.04 2.0120 CuSO4 20 mL H2S04 0.2 N NaOH 6.25 AOAC 19th Ed, 2012
Selenium
48 1.19 0.10 0.88 0.69 1 Mixture 20 30 0.1 1 MU-01/04
49 0.99 0.05 -4.00 -5.94 1,2 Kjeltabs CO”ZCOH;LSO“ Boric nff'd 50102 NH2s04| 57 AOAC 20th Ed 2016
H2S04, 15.0| Boric Acid, Fish M 6.25,
50 1.14 0.02 -0.15 -0.39 1.1567 Cu mL 750 mL HCI, 0.0902 Rice F 5.7 AOAC 984.13
K2S04, 9.711, Boric Acid 0.09788 N Automated Kjeldahl
52 1.121 0.11 -0.72 -0.51 1.0 CusSO4 11.164 (60mL) Lol 5.95 Method
. H2S04 12 25 mL 4%
54 1.12 0.10 -0.72 -0.55 1 Kjeltabs mL Boric Acid 0.3 M H2S04 5.95 AOAC 920.87
57 1.11 0.11 -1.00 -0.70 | 1.0064 [Kjeldahl Tablet strgf » 10120 rR';iSO”C HCI, 0.10 M 6.25 AOAC 979.09
58 117 | 0.03 0.50 111 0.5 - . Boric Acid | 0.25 HCI 1.0 Based on AOAC 20th
Ed 2016
60 1.17 - 0.50 = - - - - - - AOAC (2012) 2011.11
K2S04/CuSO| H2S04 20 | Boric Acid 50 A6501 Kjeldahl/Boric
61 1.14 0.05 -0.25 -0.37 1 4 Kieltab mL mL 0.1 M HCI 6.25 Acid Method
69 1.105 - -1.13 - - - - - - - -
1.0050, |Kjeltabs 3.5 g, H2S04 15 -
71 1.18 0.04 0.75 1.47 1.0048 | K2SO4 0.4 g, mL Boric acid 0.2 N HCI - AOAC 2001.11
K2S04, 4% Boric acid 0.05M
72 1.25 0.05 2.50 3.71 2 CuSO4, Se0? 25 25 mL H2S04 6.25 AOAC 920.87
2 Kjeltabs H2S04 15 |1% Boric acid, FTC-02.01 (refers to
73A 1.18 0.12 0.75 0.49 1 (each3.5¢g mL 1% BCG 0,106 HC!0-2M 6.25 AOAC 2001.11, 979.09)
75 <0.100 ) -26.25 ) 05 Ccuso4 H2S04,5 | H3BO3, 20 HCI, 0.1 M N/A.(report as|SNI 01-2891-1992 Buitir
mL mL Nitrogen) 7.1
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Total Sample Acid : :
Nquﬁger Nitrogen ( /IZ\LAO% ) Z score szceg[?e Weight Catalyst Volume ggftftli\gir Titrant Cog;/;rs:on Method Reference
(g/100g) |*9'~>79 © (mL)
Assigned value obtained from robust average (x*) + robust SD (s*) = 1.15 + 0.04 g/100 g (CV 3.5%, n= 48) with u,, 0.01 g/100g
76 1.2 0.01 1.25 4.47 - - - - - - -
77 1.27 - 3.00 - - - - - - - -
. Conc 4% Boric acid,
78 1.13 0.10 -0.50 -0.39 2 Kjeltabs H2504, 15 25 mL 0.1 N HCl - AOAC 19th Ed
1K/02/5.4.1/LDITP/Anali
79 1.15 0.04 0.00 0.00 |0.1t00.15 - - - - - sis Protein
1.0324 | K2S0O4 and 20 mL 60 mL 2% 0.09597 N Automated Kjeldahl
81 112 ] 001 | -075 | -268 | ‘oo |cus04.5H20| H2S04  |Boric Acid soln  HCI 5.95 Method
KJELCAT 12-|H2S04 98%| H3BO3 4%,
84 1.22 - 1.75 = 1 0328 20 mL 60 mL HCI0.1 M - KJELDAHL
DuMaster Protein
85 1.03 0.01 -3.00 -10.73 0.2 - - - - - Analyzer (Buchi)
88 114 | 010 | -035 | -0.27 05 [Tablet Kjeldah| “")% 12504 H3BOS 2%50, 161 0 o515 N - SM 3751-2009
89 1.05 0.05 -2.40 -3.39 0.5 CuSO4 HCl 25 rR';iSO”C 0.1 N HCl - AOAC 991.2
91 1.13 0.05 -0.50 -0.74 - - - - - -
H202 5 mL,
Kjeltabs: 3.5 g| H2S0O4 12 | Boric acid 25 0.05N
93 1.17 - 0.50 - 2 K2S04, 0.4 g mL mL H2S04 5.95 AOAC 945.18-B
CuS04,5H20
CuS04.5H20|Conc H2S04 . .
94 1.16 - 0.35 - 1 and K2S04 /13 mL 1% Boric acid| 0.1 M HCI - AOAC (2012) 991.20
95 1.15 0.11 0.00 0.00 - - - - - -
_ 79 K2504, 0.8 15 mL 30 mL 4% )
98 1.17 - 0.50 - 1.0 g CusO4 H2S04 Boric Acid 0.2 N HCI AOAC 976.05
99 1.25 0.02 2.50 7.07 1(')085 Kjeltab Cu 3/5 12 1% Boric Acid| 0.1 M HCI - AOAC 16th Ed 981.10
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Figure 109. Distribution of total nitrogen results (ascending order) in rice flour with expanded uncertainty
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Figure 110. Plot of ordered z scores for total nitrogen results in rice flour
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Figure 111. Plot of Zeta score for total nitrogen in rice flour, following the ordered z scores in the above Figure 110.
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Table 40. Evaluation of laboratory performance dietary fibre analysis (9/100g, as received) in rice flour

Dietary ) )
Lab . MU Sample Digestion . . .
Number (gf/llborgg) (mg/kg) Z score Zeta score Weight (g) Technique Digestion Medium Method Reference

Assigned value obtained from robust average (x*) + 3SDp fro

m Horwitz's equation = 1.23 + 0.15 g/100g (CV 12.2%, n= 20) with u,, 0.03 mg/kg

o |z score| |C score|
Acceptance criteria = <2.00 <2.00
. a - amylase 97.5 + 2.5°C 30
Enzymatic - . o
14 0.48 - -4.97 - 05 Gravimetric | Min Protease 60 £ 1 © 39 AOAC 985.29
Method min, Amy g)g uc03|_dase 60
+1 "C 30 min
16 3.17 0.32 12.93 11.92 1 - - AOAC 985.29
Acid Digestion -
Base Diestion, NaOH 1, AOAC 978.10, AN 304,
19 0.11 - il - ! i 1.25%, 95°C 30 min FOSS, 2003
Enzymatic-
29 6.85 0.11 37.48 89.74 0.5 Gravimetric MES-TRIS Buffer AOAC (2005)
Method
31 0.33 - -6.00 - - - - -
32 1.42 0.05 1.27 5.03 1.150 g&z\mggfc Buffer AOAC 991.42
38 2.35 0.40 7.47 5.50 1.000 EDTSQ?JLC Phosphate buffer AOAC 985.29 19th Ed 2012
39 0.55 - -4.51 - 1 Enzyme Buffer solution AOAC 985.29
43 7.35 0.73 40.80 16.73 1 - - AOAC
) ) . Amylase, protease,
48 0.93 0.15 2.02 3.75 1 Enzymatic amyloglucosidase AOAC 985.29 19th Ed 2012
. Alpha-Amylase, Protease, AOAC 20th Ed 2016/
49 1.65 0.00 2.80 14.00 0.5 Enzymatic Amyloglucosidase Sigma Kit
54 0.98 0.06 -1.67 -6.02 1 Enzymatic Phosphate buffer / Enzyme AOAC 985.29
Based on AOAC 20th Ed
58 4.55 1.94 22.13 3.42 1.0 - - 2016
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Lab
Number

Dietary
fibre
(g/100q)

MU
(mg/kg)

Z score

Zeta score

Sample
Weight (g)

Digestion
Technique

Digestion Medium

Method Reference

Assigned value obtai

ned from robust average (x*) + 3SDp fro

m Horwitz's equation = 1.23 + 0.

15 g/100g (CV 12.2%, n= 20) with Uy, 0.03 mg/kg

59 0.29 0.01 -6.27 -30.91 1to2 Enzymatic - AOAC 18th Ed 985.29
Enzymatically
Digested with - A6234 (ANKOM automated
61 1.10 0.15 -0.87 -1.57 0.5 protease and Methylated spirits TDF instrument)
amyloglucosidase
69 8.572 - 48.95 - - - - -
Enzymatic
Digestion (Heat-
81 2.31 0.19 7.20 10.84  |mean 0.9985 Stz‘lﬂ;gfeha' MES-TRIS Buffer AOAC 991.43 (Modified)
protease,
amyloglucosidase)
. Buffer Phosphat, HCI & In house method
88 0.42 - -5.40 - 1 Enzymatic NaOH (enzymatic)
94 1.02 - -1.40 - 1 - - AOAC (2012) 985.29
1.0000 + Enzymetic
99 1.52 0.12 1.93 4.32 0.005 Technique MES-TRIS AOAC 16th Ed 991.43
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Figure 112. Distribution of dietary fibre results (ascending order) in rice flour with expanded uncertainty
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Figure 113. Plot of ordered z scores for dietary fibre results in rice flour
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Figure 114. Plot of Zeta score for dietary fibre in rice flour, following the ordered z scores in the above Figure 113.
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Table 41. Evaluation of laboratory performance on ash analysis (g/100 g, as received) in rice flour

e | o | ot | zeme | 2o [ [ g [romges i | st

Assigned value obtained from robust average (x*) + SDp from Horwitz' s equation = 0.32 + 0.02 g/100 g (CV 6.2%, n= 49) with u,, 0.01 g/100g
Acceptance criteria = |ZSSZC.(()):)e| |§55§%|(’)e|

3 0.30 0.00 -1.00 -1.96 56988; On H‘ﬁggﬁe until 550 18 AOAC International (2001) modified
7 0.50 0.00 9.00 1800 | 1003903 None 550 > orunth AOAC
10 0.32 - 0.00 = 2 - 600 2 AOAC 2012, 32.2.09 B, Chapt 32
14 0.32 0.01 0.10 = 5 Charring 559 5 AOAC 923.03
16 0.34 0.01 1.00 1.79 2t03 550 8 SNI 01-2891-1992 Food & Beverage
18 0.20 - -6.00 - 2.0 Charring 550 4 SNI 01-2891-1992
19 0.26 - -3.25 - 1 - 600 3 AOAC 942.05
5 | o | - | aa0 | - | mET| R | o | o | eocoymdmkoinenodo
26 0.31 0.00 -0.40 -0.80 4.0 Drying at 150°C 525 24 AOAC No. 923.03
28 0.33 0.10 0.40 0.16 2.0 Charring 550 4 AOAC Method 923.05 (Direct Method)
29 0.35 0.03 1.50 1.74 3 Charring 550 16 AOAC (1984)
31 0.45 0.02 6.50 9.19 3 - 600 10 SNI 01-2891
32 0.34 0.14 1.10 0.30 1.1000 Charring 550 8 AOAC 923.03
36 0.30 0.04 -0.90 -0.77 3.00 Charring 550 8 AOAC 923.10 18th Ed
38 0.30 0.02 -1.15 -1.56 2.000 Charring 550 2 “g‘rié)'/‘ght AOAC 923.03, 19th Ed 2012
39 0.29 - -1.30 - 2 Charring 550 5t06 AOAC 923.03

251/ 397




F/:\N APFAN PT-2: Part Ill. Analysis of laboratory results in rice flour

e | iobo) | oo | 2550 | e | i | "Gy | e | LI | s trn
Assigned value obtained from robust average (x*) + SDp from Horwitz' s equation = 0.32 + 0.02 g/100 g (CV 6.2%, n= 49) with u,, 0.01 g/100g
41 0.30 0.02 -0.90 -1.44 2 - 600 2 AOAC
42 0.30 0.01 -1.00 -1.76 3 - 550 5 SNI 3549:2009 Lampiran A.11
43 0.51 0.03 9.35 9.91 2 Charring 550 coﬁét%nt National Standard
44 0.34 0.17 0.85 0.20 1.000 Charring 520 8.0 AOAC 19th Ed, 2012
48 0.30 0.05 -1.25 -0.93 3 Charring 550 3t;2i”11 SNI 3549 2009
49 0.26 0.02 -3.00 -4.24 1,3 Charring 555 6 AOAC 20th Ed 2016
51 0.30 0.02 -0.95 -1.47 3.00 Charring 550 T+° c%r?tysgrsup AOAC 923.03
52 0.37 0.06 2.65 1.59 3.0 Charring 550 8 AOAC 923.03
54 0.53 0.08 10.60 5.08 1 Charring 525 5 AOAC 92.03
58 0.32 0.01 -0.10 -0.18 3.0 - 550 8 Based on AOAC 20th Ed 2016
59 0.34 0.03 1.00 1.11 2t03 - 550 15 SNI 01-2891-1992 point 6.1
60 0.30 - -1.00 - - - - - SNI 01-2891-1992 Butir 6
61 0.31 0.01 -0.50 -0.90 2 N/A 550 15 AB401 550C Ash
69 0.528 - 10.40 - - - - - -

71 0.28 0.08 -2.00 -0.98 L00% . 600 3 AOAC 942.05
72 0.33 0.05 0.50 0.37 2 Charring 550 4 AOAC 923.03

73A 0.27 0.07 -2.50 -1.37 1 N 600 35 FTC-05.01 (refers to AOAC 942.05)
75 0.44 0.02 6.10 - 2 - 550 4 SNI 01-2891-1992 Butir 6.1
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| o | ot | zeme | 2o [ [ g [romges [l | st
Assigned value obtained from robust average (x*) + SDp from Horwitz' s equation = 0.32 + 0.02 g/100 g (CV 6.2%, n= 49) with u,, 0.01 g/100g
76 0.31 0.01 -0.50 - - - - - -
78 0.34 0.10 1.00 0.39 2 increi;dgfa:emp 550 1 AOAC 19th Ed
79 0.27 0.32 -2.65 -0.33 2103 - 550 - SNI 01-2891-1992 Butir 6.1
81 0.30 0.02 -1.00 ; 30873 Charring 550 10 AOAC 923.03
84 0.33 - 0.50 - 2 Charring 550 6 SNI 3549.2009
85 0.67 0.07 17.50 9.62 2 - 550 3 SNI 01-2896-1992
88 0.30 0.10 -1.05 -0.40 25 - 550 24 SM 01-2891-1997
89 0.34 0.00 0.80 1.59 2 C*r‘grtg'[‘agteon 550 16 AOAC 930.30
91 0.32 0.02 0.20 0.31 - - - - -
93 0.44 - 6.00 - 3t05 Charring 550 18 AOAC 923.03
94 0.31 - -0.55 - 2 Charring 550 5 AOAC (2012) 945.46
95 0.21 0.00 -5.75 -11.44 - - - - -
96 0.35 - 1.45 - 3 - 550 4 TCVN 8124:2009
98 0.27 - -2.50 - ~2.0 N 600 4 AOAC 942.05
99 0.31 0.01 -0.65 -1.16 | 3.00 +0.02 Y 550 . Oﬂg:gm AOAC 16th Ed 923.03
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Figure 115. Distribution of ash results (ascending order) in rice flour with expanded uncertainty
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Figure 116. Plot of ordered z scores for ash results in rice flour
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Figure 117. Plot of Zeta score for ash in rice flour, following the ordered z scores in the above Figure 116.
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Table 42. Evaluation of laboratory performance calcium analysis (mg/kg, as received) in rice flour

Lab
Number

Calcium
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight ()

Digestion
Technique

Digestion
Medium

Instrument

Wavelength
(nm)

Recovery
Correction
(Y/N)

Method Reference

Assigned value obtained from robust average (x*)

+ 2SDp from Horwitz's equation = 94.40 + 15.23 mg/kg (CV 16.1%, n= 45) with u,y 2.25 mg/kg

o |z score| | |C score|
Acceptance criteria = <2.00 <2.00
. HNO3 10 mL| Analytikal Jena
13 28.20 - -4.35 - 0.5 Microwave | | HCI2 mL | ContrAA 800 D Ca 422 N Internal Method
. 50% HNO3, | ICP Horiba Jobin AOAC 975.03,
14 89.34 - -0.33 - 0.8 Ashing 50% HCI Yvon Ca 393.366 Y 984 27
Ultrawave | 5% HNO3 + | ICP-MS (7900 Based on USFDA 4.7
15 68.60 ) -0.38 ) 0.5 Digestion | 0.5% HCI Agilent) Caa4 N version 1.1
HNO3+H20 ICP-OES Optlr_na
16 114.00 11.00 1.29 3.30 0.5 Hot plate > 7000 DV Perkin | Ca 317.933 N In-house Method
Elmer
18 77.40 - -1.12 - 2.0 Dry Ashing HNO3 AAS, Varian Various N AOAC 968.08
HNO3:H20 | Ca Manual by AOAC 927.02,
19 1330.00 - 81.13 - 1 By Furnace (1:1) Buret P 400 N 944.03, 965.17
5.0202/ | HNO3-HCI USEPA Method
25 17.70 0.07 -5.04 -34.08 5 0205 Digestion Water ICP-OES Ca 396.847 - 30508
. Water & HCI | AAS Shimadzu
26 143.00 7.72 3.19 10.88 4.0 Dry ashing (1+1) AA-7000 Ca422.7 N AOAC No. 975.03
31 128.84 - 2.26 - 5 Dry Ashing AAS, Agilent N AOAC 985.35
. Flame AAS, Modified AOAC
32 84.30 7.12 -0.66 -2.40 2.0541 Ashing HCI Shimadzu 6300 Ca422.7 N 969.32
IN HNO3 Flame AAS, AOAC 985.35, 19th
38 139.00 17.00 2.93 5.07 1.000 Dry Ashing | (0.1M HNO3 Shimadzu Ca 422.70 - Ed 2012 (Fe modified
for Fe) AAG6300 AOAC 999.11)
39 79.90 - -0.95 - 0.5 Microwave - AAS Ca 422.7 Y AOAC 985.35
41 0.00 - -6.20 - 2 - - - - - -
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. . . . . Recovery
Lab Calcium MU Zeta Sample | Digestion | Digestion Wavelength i
Number | (mg/kg) |(mg/kg) | 23°°'® | score |Weight (g)| Technique| Medium Instrument (nm) COE@EI)'O“ Method Reference
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 94.40 + 15.23 mg/kg (CV 16.1%, n= 45) with u,y 2.25 mg/kg
. Flame AAS,
42 862.00 55.20 50.40 27.72 5 Dry Ashing | HNO3-HCI Agilent 280 FS Ca422.7 N AOAC 985.35.2005
43 98.44 18.88 0.27 0.42 0.5 Microwave HNO3 ICP-OES Ca 317.933 N AOAC
44 | 141.00 | 17.00 | 3.06 5.30 1.0000 | Dry Ashing - TS, | Ca422.7 N AOAC 19th Ed, 2012
ermoscientific
. _ . AAS - Shimadzu AOAC 985.35 (Fe
47 80.30 0.73 -0.93 -6.19 5 Dry Ashing | Nitric Acid 2000 Ca422.7 - 999.11)
Dry AAB00 Perkin
48 108.81 4.36 0.95 4.60 5 Digestion - Elmer Ca422.7 N MU-03/21 (AAS)
. Conc Nitric | AAS / AA-7000
49 104.00 5.00 0.63 2.85 1,3 Dry Ashing acid Shimadzu Ca422.7 N AOAC 20th Ed 2016
51 | 106.00 | 4.34 0.76 3.71 1 Dry Ashing | Nitric - HCI | AAS SHMadzU g 425 7 N AOAC 999.11
. Flame AAS g
52 112.30 1.18 ) 0.5(Ca, |DryAshing| 1N HNO3 (Shimadzu Ca 4227 N Modified AOAC
Fe) (Ca, Fe) (Ca, Fe) AAB300) 985.35 (Ca, Fe)
4 mL HNO3,
53 103.00 6.00 0.56 2.29 0.3 Microwave | 1 mL HCI, 1 | ICPMS Thermo - - In house method
mL H202
54 78.80 9.87 -1.02 -2.88 1 Dry Ashing HNO3 ICP / Shimadzu | Ca 317.933 N AOAC 984.27
59 | 38559 | 26.55 | 19.12 21.63 15 | Dry Ashing AAS, Shimadzu | Ca422.7 Y Ao’ggslgg‘ Ed
) ) ) ) ] ] ) ) AOAC (2012) 968.08
60 100.00 0.37 (Ca, Mq),
Acid block Varian AA240 FS
61 78.00 21.40 -1.08 -1.50 1 digesti HNO3 Fast Sequential | Ca 422.7 N AB407-26 AAS
igestion AAS
. Shimadzu Modified AOAC
64 120.80 1.00 1.73 11.45 0.5063 | Dry Ashing | 1 N HNO3 AAG300 Ca 422.7 N 985 35
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. . . . . Recovery
Lab Calcium MU Zeta Sample | Digestion | Digestion Wavelength i
Number | (mg/kg) |(mg/kg) | “5°°™ | score |Weight (g)| Technique | Medium Instrument (nm) COE@EI)'O“ Method Reference
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 94.40 + 15.23 mg/kg (CV 16.1%, n= 45) with u,y 2.25 mg/kg
69 424.00 - 21.64 - - - - - - - -
1.0018, Acid . AOAC 927.02,
71 0.04 0.02 -6.20 -41.94 1.0039 Digestion HCI (1:3) - - - Titration
72 6530 | 510 | -191 | -856 3 Ashing HNO3 | AASTANAWIK | cq 4277 N AOAC 985.35
AAS (280FS AA, FTC-46.01 (refers to
73A 0.02 0.00 -6.20 -41.95 1 Dry ashing | Hot plate Agilent Ca422.7 N AOAC 968.08,
Technology) 965.09)
AAS (280FS AA,
73B 0.02 0.00 -6.20 -41.95 1 Dry ashing | Hot plate Agilent Ca422.7 - -
Technology)
Wet .
. . HNO3 + ICP-OES Agilent In House Method
75 91.13 5.83 -0.21 -0.89 1 digestion H202 5100 Ca 317.933 N ICP-OES
(hot block)
76 36.84 3.81 -3.78 -19.52 - - - - - - -
77 152.34 - 3.80 - - - - - - - -
Berghof
Mircowave Acid Speedwave 4
78 160.00 7.61 4.31 14.84 0.5 Digestion Digestion Microwave Ca 393.366 - MP-AES
Digestion Unit
. mean:, Ca | Dry Ashing | 1 N HNO3 | Shimadzu AAS AOAC 985.35 Mod
81 71.80 3.10 -1.48 8.27 2 0042 (Ca, Fe) (Ca, Fe) AA 6300 Ca422.7 N (Ca, Fe)
HPGe detector, Neutron Activation
82A 116.00 36.00 1.42 1.19 0.250 none none Canberra - Analysis (NAA)
82B 89.60 8.34 -0.32 -1.01 1.00 Microwave | Nitric Acid AAS, GBC - Y Flame SSA
Microwave HNO3/ ICP-OES, ICP- .
84 82.30 8.20 -0.79 -2.59 0.5 Digestion H202 MS Ca 317.933 N AOAC 999.10:2005
. HNO3 conc In house method
88 143.76 1.68 3.24 20.55 3 Dry Ashing 10 mL AAS GBC Flame | Ca422.3 N (AAS)
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. . . . . Recovery
Lab Calcium MU Zeta Sample | Digestion | Digestion Wavelength i
Number | (mg/kg) |(mg/kg) | “5°°™ | score |Weight (g)| Technique | Medium Instrument (nm) COE@EI)'O“ Method Reference
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 94.40 + 15.23 mg/kg (CV 16.1%, n= 45) with u,y 2.25 mg/kg
89 26.39 0.40 -4.47 -30.11 2 Dry Ashing | 1.5% HNO3 AAS Agilent Various N AOAC 985.35
91 58.30 - -2.37 - - - - - - - -
Charrin Hotplate Flame
93 <0.10 - -6.19 - 005 |, 9. piate, Photometer, N/A N/A AOAC 985.35
ry ashing Furnace
Sherwood
94 9.10 - -5.60 - 15 | Dry ashing - I(CP-OES [Perkin| ca317.9 Y AOAC (2012) 984.27
95 180.00 10.00 5.62 15.61 - - - - - - -
Nitric Acid & %ggigﬁgn('\ég;gl Refer Mass
99 82.70 2.48 -0.77 -4.55 |0.3 +0.001| Microwave | Hydrogen D L each N EPA 3015A
= etermination
Peroxide element

(ICP/MS, PE)
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Figure 118. Distribution of calcium results (ascending order) in rice flour with expanded uncertainty
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Figure 119. Plot of ordered z scores for calcium results in rice flour
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Figure 120. Plot of Zeta score for calcium in rice flour, following the ordered z scores in the above Figure 119.
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Table 43. Evaluation of laboratory performance phosphorus analysis (mg/kg, as received) in rice flour

Lab
Number

Phosphorus
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight ()

Digestion
Technique

Digestion
Medium

Instrument

Wavelength
(nm)

Recovery
Correction
(Y/N)

Method
Reference

Assigned value obtained

from robust

average (x*) + robust SD (s*) = 800.56 + 120.80 mg/kg (CV 15.1%, n= 28) with u, 32.19 mg/kg

o |z score| | |C score|
Acceptance criteria = <2.00 <2.00
. 50% HNO3, ICP Horiba AOAC 975.03,
14 694.56 - -0.88 - 0.8 Ashing 50% HCI Jobin Yvon P 213.618 Y 984.27
ICP-OES
16 865.00 9.00 0.53 1.98 0.5 Hot plate |HNO3+H202| OPuma 7900 i N |In-house Method
erkin
Elmer
18 862.00 - 0.51 - 2.0 Dry Ashing HNO3 AAS, Varian Various N AOAC 968.08
HNO3:H20 P by UV-Vis AOAC 927.02,
19 350.00 - -3.73 - 1 By Furnace (1:1) Spectro. P 400 N 944.03, 965.17
5.0202/ | HNO3-HCI USEPA Method
25 76.80 - -5.99 - 5 0205 Digestion Water ICP-OES - - 30508
29 275.42 6.14 -4.35 -16.24 3 Dry Ashing HCI - - - -
31 557.67 45.28 -2.01 -6.17 5 Dry Ashing AAS, Agilent N AOAC 985.35
Flame AAS,
38 859.00 1.77 0.48 1.81 1.000 | DryAshing | INHNO3 | Shimadzu . : PPIABR
th Ed 2012
AAG6300
41 0.05 - -6.63 - 2 - - - - - -
. Flame AAS, AOAC
42 644.00 11.60 -1.30 -4.79 5 Dry Ashing | HNO3-HCI Agilent 280 FS - N 985.35.2005
43 939.28 165.28 1.15 1.56 0.5 Microwave HNO3 ICP-OES - N AOAC
Dry AAB800 Perkin
48 754.99 32.04 -0.38 -1.27 5 Digestion Elmer - N MU-03/21 (AAS)
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. . . . Recovery
Lab |Phosphorus MU 7 score Zeta Sample | Digestion | Digestion Instrument Wavelength Correction Method
Number| (mg/kg) | (mg/kg) score |Weight (g)| Technique | Medium (nm) (YIN) Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 800.56 + 120.80 mg/kg (CV 15.1%, n= 28) with uyy 32.19 mg/kg
. Conc Nitric | AAS / AA-7000 AOAC 20th Ed
49 818.00 41.00 0.14 0.46 1,3 Dry Ashing acid Shimadzu - N 5016
54 814.00 9.00 0.11 0.41 1 Dry Ashing HNO3 ICP / Shimadzu - N AOAC 984.27
Dry Ashing and
58 761.80 72.51 -0.32 -0.80 3.0 Dry Ash HCI ICP-OES - - Quantitation by
ICP-OES
59 830.94 | 32.22 0.25 0.84 15 | Dry Ashing - AAS, Shimadzu . Y ArORC o Ed
_ } ) ) ) ) ) ) AOAC (2012)
60 800.00 0.00 96517 (P)
. HNO3 . A6407-26 AAS
61 910.00 | 126.00 | 091 155 1 Add block | inog/el | STimadau UV- : N (A6417 Spectro
9 04 for P) Method for P)
69 895.00 - 0.78 - - - - - - - -
1.0018, Acid . AOAC 927.02,
71 0.07 0.07 -6.63 2487 | T00ss | Digestion | HCI(@3) - - . Trator
AAS (280FS FTC-46.01
73A 0.09 0.02 -6.63 -24.87 1 Dry ashing Hot plate AA, Agilent - N (refers to AOAC
Technology) 968.08, 965.09)
Wet In House
75 1092.72 | 29.69 2.42 8.24 1 digestion HF’}‘ZOO?’Z” A'ﬁ;fgl%o - N Method ICP-
(hot block) 9 OES
76 848.69 0.47 0.40 1.50 - - - - - - -
77 3.09 - -6.60 - - - - - - - -
79 907.16 - 0.88 - - - - - - - -
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Lab |Phosphorus MU Zeta Sample | Digestion | Digestion Wavelength Recovery Method
Z score . X : Instrument Correction
Number| (mg/kg) (mg/kg) score |Weight (g)| Technique| Medium (nm) (Y/N) Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 800.56 + 120.80 mg/kg (CV 15.1%, n= 28) with uyy 32.19 mg/kg
. HNO3 conc AAS GBC In house method
88 11.01 0.12 -6.54 -24.53 3 Dry Ashing 10 mL Flame - N (AAS)
95 800.00 800.00 0.00 0.00 - - - - - - -
Digestion
Nitric Acid & (MULTI GO
0.3+ . Refer Mass
99 768.00 38.40 -0.27 -0.87 0.001 Microwave Hydrogen Anton .Paallr) each element N EPA 3015A
Peroxide Determination
(ICP/MS, PE)
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Figure 121. Distribution of phosphorus results (ascending order) in rice flour with expanded uncertainty
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Figure 122. Plot of ordered z scores for phosphorus results in rice flour
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Figure 123. Plot of Zeta score for phosphorus in rice flour, following the ordered z scores in the above Figure 122.
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Table 25. Evaluation of laboratory performance sodium analysis (mg/kg, as received) in rice flour

: Sample . . . . Recovery
Lab Sodium MU Zeta . Digestion Digestion Wavelength i
Number | (mg/kg) | (mg/kg) zZ score E— W((eég)]ht Technique Medium Instrument (nm) Coz:(e/'(zlt)lon Method Reference
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 319.11 + 42.87 mg/kg (CV 13.4%, n= 43) with uy 6.54 mg/kg
o |z score| | |C score|
Acceptance criteria = <2.00 <2.00
7 0.00 0.00 -7.44 - 1'?)%?1’%/1' Ashing HCL Flame Photometer - N -
. HNO3 10 mL +| Analytikal Jena
13 111.00 - -4.85 - 0.5 Microwave HCI 2 mL ContrAA 800 D Na 588 N Internal Method
. 50% HNO3, | ICP Horiba Jobin AOAC 975.03,
14 241.89 - -1.80 - 0.8 Ashing 50% HCI Yvon Na 588.995 Y 984 27
Ultrawave | 5% HNO3 + ICP-MS (7900 Based on USFDA
. 519.00 ) 0.00 ) 0.5 Digestion 0.5% HCI Agilent) i N 4.7 version 1.1
ICP-OES Optima
16 343.00 22.00 0.56 1.15 0.5 Hot plate | HNO3+H202 | 7000 DV Perkin | Na 588.995 N In-house Method
Elmer
18 355.00 - 0.84 - 2.0 Dry Ashing HNO3 AAS, Varian Various N AOAC 968.08
5.0202 / | HNO3-HCI USEPA Method
25 79.70 0.07 -5.58 -13.52 5.0205 | Digestion Water ICP-OES Na 588.995 30508
. Water & HCI AAS Shimadzu
26 383.00 | 24.50 1.49 2.97 4.0 Dry ashing (1+1) AA-7000 Na 589.0 N AOAC No. 975.03
29 158.05 13.36 -3.76 -8.51 3 Dry Ashing HCI - - - -
31 295.00 - -0.56 - 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
. Flame AAS, Modified AOAC
32 369.00 15.20 1.16 2.59 2.0541 Ashing HCI Shimadzu 6300 Na 589.0 N 969.32
Fl AAS AOAC 985.35, 19th
38 553.00 | 75.70 5.46 5.60 1.000 |DryAshing| 1NHNO3 | a&“e aresoo| Na589.0 - Ed 2012 (Fe
imadzu modified AOAC
39 365.00 - 1.07 - 0.5 Microwave - AAS Na 589.0 Y AOAC 985.35
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. Sample . . . . Recovery
Lab Sodium MU Z score e Weight Dlgesyon Dlgegtlon Instrument Wavelength Correction | Method Reference
Number | (mg/kg) | (mg/kg) score @ Technique| Medium (nm) (Y/N)
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 319.11 + 42.87 mg/kg (CV 13.4%, n= 43) with uy 6.54 mg/kg
42 | 260.00 | 9.88 | -1.38 -3.21 5 |DryAshing| HNO3-HCI | ,1ameAAS, Na 589.9 N AOAC 985.35.2005
) ’ : ) Agilent 280 FS ' e
43 296.23 6.18 -0.53 -1.27 0.5 Microwave HNO3 ICP-OES Na 568.821 N AOAC
. AAS, AOAC 19th Ed,
44 380.00 | 42.00 1.42 2.22 1.0000 |Dry Ashing - Thermoscientific Na 589 N 2012
. _ . AAS - Shimadzu AOAC 985.35 (Fe
47 310.00 3.49 -0.21 -0.51 5 Dry Ashing | Nitric Acid 2000 Na 589 - 999.11)
Dry AAB00 Perkin
48 281.16 3.07 -0.89 -2.13 5 Digestion - Elmer Na 330.2 N MU-03/21 (AAS)
. Conc Nitric AAS / AA-7000
49 252.00 13.00 -1.57 -3.56 1,3 Dry Ashing acid Shimadzu Na 589.0 N AOAC 20th Ed 2016
51 | 297.00 | 2350 | -0.52 -1.04 1 |DryAshing| Nitric-HCl | AAS %‘gg""dzu Na 589 N AOAC 999.11
Wet Flame AAS o
52 321.66 - 0.06 - 1'li|)a()K’ Digestion 2% H’\ll\la?s & (Shimadzu Na 589.0 N '\ggglgg%??\g:
(K, Na) AA6300) ' '
4 mL HNO3, 1
53 327.00 3.00 0.18 0.44 0.3 Microwave | mL HCI, 1 mL | ICPMS Thermo - - In house method
H202
54 2750.0 | 105.00 56.70 43.87 1 Dry Ashing HNO3 ICP / Shimadzu | Na 589.592 N AOAC 984.27
Dry Ashing and
58 271.80 21.10 -1.10 -2.30 3.0 Dry Ash HCI ICP-OES - - Quantitation by ICP-
OES
59 | 590.35 | 171.90 | 6.33 3.09 1.5 | Dry Ashing - AAS, Shimadzu | Na 589 Y AORC 18I Ed
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. Sample . . . . Recovery
Lab Sodium MU Z score LB Weight Dlgesyon Dlgegtlon Instrument Wavelength Correction | Method Reference
Number | (mg/kg) | (mg/kg) score @ Technique| Medium (nm) (Y/N)
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 319.11 + 42.87 mg/kg (CV 13.4%, n= 43) with uy 6.54 mg/kg
AOAC (2012) MP37-
60 400.00 - 1.89 - - - - - - - BPMSP (AAS) (Na,
K)
Acid block Varian AA240 FS
61 288.00 39.70 -0.73 -1.17 1 digestion HNO3 Fast Sequentia| Na 589.6 N A6407-26 AAS
AAS
69 315.00 - -0.10 - - - - - - - -
72 | 44400 | 3810 | 291 4.80 3 Ashing HNO3 AAS J’eAnga'y“k Na 589.0 N AOAC 985.35
Wwet ICP-OES Agilent In House Method
75 | 405.10 | 1590 | 2.01 4.43 1 digestion |HNO3 + H202 5100 Na 589.592 N P OES
(hot block)
76 209.84 | 11.33 -2.55 -5.88 - - - - - - -
77 103.62 -5.03 - - - - - - - -
Berghof
Mircowave A . Speedwave 4
78 371.00 | 14.00 1.21 2.72 0.5 Digestion Acid Digestion Microwave Na 589.592 - MP-AES
Digestion Unit
mean: Wet 1 N HNO3 and .
81 317.00 | 7.00 -0.05 -0.12 Na, K | Digestion | 30% H202 Sh'/'f:%z?,‘gg'“s Na 589.0 N AOAC(,\?zgl'%O Mod
1.0025 | (Na, K) (Na, K) :
HPGe detector, Neutron Activation
82A 124.00 0.40 -4.55 -11.02 0.250 none none Canberra - - Analysis (NAA)
Microwave .
84 323.00 32.00 0.09 0.16 0.5 Digestion HNO3 / H202 | ICP-OES, ICP-MS | Na 589.592 N AOAC 999.10:2005
88 394.99 | 0.13 1.77 4.28 3 | Dry Ashing HNO?’mCS”C 101 AAS GBC Flame | Na587.60 N In hofzeA'S“)ethOd
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. Sample . . . . Recovery
Lab Sodium MU 7 score Zeta Weight Digestion |  Digestion Instrument Wavelength Correction | Method Reference
Number | (mg/kg) | (mg/kg) score @ Technique| Medium (nm) (Y/N)

Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 319.11 + 42.87 mg/kg (CV 13.4%, n= 43) with uy 6.54 mg/kg
89 1706.5 25.60 32.36 63.49 2 Dry Ashing | 1.5% HNO3 AAS Agilent Various N AOAC 985.35
91 323.00 | 14.00 0.09 - - - - - - - -

Charrin Hotplate Flame
93 400.00 - 1.89 = 0.05 D 9, plate, Photometer, N/A N/A AOAC 985.35
ry ashing Furnace
Sherwood
Dry ashing .
; ICP-OES / Perkin AOAC (2012)
94 303.00 - -0.38 - 1.5 (Fe: Wet - Elmer Na 589.0 Y 984,97
ashing)
95 490.00 | 100.00 3.99 3.22 - - - - - - -
- . Digestion (MULTI
Nitric Acid &
0.3+ . GO Anton Paar) | Refer Mass
99 448.00 13.40 3.01 6.81 0.001 Microwave I;;gc:(r)?(?;g Determination  |each element N EPA 3015A

(ICP/MS, PE)
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Figure 124. Distribution of sodium results (ascending order) in rice flour with expanded uncertainty
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Figure 125. Plot of ordered z scores for sodium results in rice flour
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Figure 126. Plot of Zeta score for sodium in rice flour, following the ordered z scores in the above Figure 125.
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Table 45. Evaluation of laboratory performance potassium analysis (mg/kg, as received) in rice flour

. Sample | . . . . Recovery
Lab |Potassium MU Z score L2 Weight Digestion | - Digestion Instrument Wavelength Correction | Method Reference
Number| (mg/kg) |(mg/kg) score @ Technique| Medium (nm) (Y/N)
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 158.24 + 23.63 mg/kg (CV 14.9%, n= 41) with u,y 3.69 mg/kg
o |z score| | |C score|
Acceptance criteria = <2.00 <2.00
. HNO3 10 mL | Analytikal Jena
13 110.00 - -2.04 - 0.5 Microwave| " | HCI2 mL | ContrAA 800 D K 766 N Internal Method
. 50% HNO3, | ICP Horiba Jobin
14 174.50 - 0.69 - 0.8 Ashing 50% HCI Yvon K 766.49 Y AOAC 975.03, 984.27
Ultrawave | 5% HNO3 + | ICP-MS (7900 Based on USFDA 4.7
15 162.00 ) 0.16 ) 0.5 Digestion | 0.5% HCI Agilent) K39 N version 1.1
ICP-OES Optima
16 164.00 16.00 0.24 0.65 0.5 Hot plate |HNO3+H202| 7000 DV Perkin | K 769.896 N In-house Method
Elmer
18 178.00 - 0.84 - 2.0 Agh?;]g HNO3 AAS, Varian | Various N AOAC 968.08
5.0202 / |HNO3-HCI
25 29.90 0.07 -5.43 -34.78 5.0205 | Digestion Water ICP-OES K 766.491 - USEPA Method 3050B
. Water & HCI | AAS Shimadzu
26 219.00 13.10 2.57 8.08 4.0 Dry ashing (1+1) AA-7000 K 766.5 N AOAC No. 975.03
Dry
29 91.62 8.40 -2.82 -11.92 3 Ashing HCI - - - -
Dry .
31 159.11 - 0.04 - 5 Ashing - AAS, Agilent - N AOAC 985.35
32 9390 | 1020 | -272 | -10.22 | 2.0541 | Ashing HCI Flame AAS, K 766.5 N Modified AOAC 969.32
) ) ’ ' ' Shimadzu 6300 ‘ '
1IN HNO3 Flame AAS,
38 171.00 5.73 0.54 2.73 1.000 AsI,Dhri); (0.IMHNO3 |  Shimadzu K 766.50 - AOGAC 98256? 19th Ed
9 for Fe) AAG300
39 166.00 - 0.33 - 0.5 Microwave - AAS K 766.5 Y AOAC 985.35
Dry Flame AAS,
42 199.00 14.30 1.72 5.07 5 Ashing HNO3-HCI Agilent 280 FS K 769.9 N AOAC 985.35.2005
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: Sample | .. . . . Recovery
Lab Potassium MU Z score Zeta Weight Dlgesyon D|ges_t|on Instrument Wavelength Correction | Method Reference
Number| (mg/kg) |(mg/kg) score © Technique| Medium (nm) (Y/N)
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 158.24 + 23.63 mg/kg (CV 14.9%, n= 41) with u, 3.69 mg/kg
43 146.15 0.86 -0.51 -3.25 0.5 Microwave HNO3 ICP-OES K 766.491 N AOAC
Dry AAS,
44 122.00 4.10 -1.53 -8.59 1.0000 Ashing - Thermoscientific K 766.5 N AOAC 19th Ed, 2012
Dry AA800 Perkin
48 139.50 8.53 -0.79 -3.32 5 Digestion - Elmer K 766.5 N MU-03/21 (AAS)
Dry Conc Nitric | AAS / AA-7000
49 148.00 7.00 -0.43 -2.01 1,3 Ashing acid Shimadzu K 766.5 N AOAC 20th Ed 2016
Dry o AAS Shimadzu
51 143.00 5.86 -0.64 -3.23 1 Ashing Nitric - HCI 7000 - N AOAC 999.11
0.5 (Ca, Wet Flame AAS .
52 156.04 ; -0.09 - Fe), 1.0 | Digestion |27 HI\TS3 ] (shimadzu K 766.5 N M°d'f'ed(£?\lg? 999.10
(K, Na) | (K, Na) AA6300) :
4 mL HNO3,
53 163.00 1.55 0.20 1.26 0.3 Microwave| 1 mL HCI, 1 | ICPMS Thermo - - In house method
mL H202
54 138.00 | 39.00 | -0.86 | -1.02 1 A'sahr%g HNO3 | ICP/ Shimadzu - N AOAC 984.27
Dry Ashing and
58 18350 | 2.60 1.07 6.46 30 | DryAsh HCl ICP-OES - - Quantitation by ICP-
59 421.09 | 6958 | 11.12 7.51 15 AsI,Dhri);g - AAS, Shimadzu | K 766.5 Y AOAC 18th Ed 985.35
) ) ) ) ) ) MP37-BPMSP (AAS)
60 700.00 - 22.93 - (Na, K)
HNO3 Varian AA240 FS
Acid block Fast Sequential A6407-26 AAS (A6417
61 144.00 49.00 -0.60 -0.57 1 digestion (I-(I)l\LOfﬁ/rHPC):L AAS (Shimadzu K769.9 N Spectro Method for P)
UV-2700 for P)
69 153.00 - -0.22 - - - - - - - -
72 181.00 | 16.00 | 0.96 2.58 3 Ashing HNO3 AAS J/ eAnr;a'y“k K 766.5 N AOAC 985.35
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: Sample | . . . . Recovery
Lab Potassium MU z score LEE] Weight Dlgesyon D|ges_t|on Instrument Wavelength Correction | Method Reference
Number| (mg/kg) |(mg/kg) score © Technique| Medium (nm) (Y/N)
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 158.24 + 23.63 mg/kg (CV 14.9%, n= 41) with U, 3.69 mg/kg

Wet

75 153.75 | 4.18 | -019 | -1.06 1 | digestion | "NOS* | ICP-OES Adlent| 766 491 N In House Method ICP-
(hot block)
76 128.51 2.65 -1.26 -7.58 - - - - - - -
77 87.55 - -2.99 - - - - - - - -
Berghof
Mircowave Acid Speedwave 4
78 175.00 3.00 0.71 4.21 0.5 Digestion | Digestion Microwave K 766.490 - MP-AES
Digestion Unit
mean: Wet 1 N HNO3 .
81 163.00 | 6.00 | 0.20 1.00 | NaK |Digestion | and30% | SMTMA%UAAS |y 7665 N AOAC(ﬁggkl)o Mod
1.0025 | (Na,K) |H202 (Na, K) :
HPGe detector, Neutron Activation
82A 165.00 15.60 0.29 0.78 0.250 none none Canberra - - Analysis (NAA)
Microwave HNO3 / ICP-OES, ICP- .
84 115.00 12.00 -1.83 -6.14 0.5 Digestion H202 MS K 766.490 N AOAC 999.10:2005
Dry HNO3 conc In house method
88 128.99 0.25 -1.24 -7.92 3 Ashing 10 mL AAS GBC Flame| K 765.20 N (AAS)
89 674.76 | 10.12 | 21.86 | 82.47 2 Agh?;]g 1.5% HNO3 | AAS Agilent Various N AOAC 985.35
91 34.80 - -5.22 - - - - - - - -
Charring Hotplate Flame
93 200.00 - 1.77 - 0.05 Dry ashing Furnace Photometer, N/A N/A AOAC 985.35
Sherwood
. ICP-OES /
94 198.00 - 1.68 - 1.5 |Dry ashing - Perkin Elmer K 766.5 Y AOAC (2012) 984.27
95 370.00 50.00 8.96 8.38 - - - - - - -
Digestion
03+ Nitric Acid & (MULTI GO Refer Mass
99 181.00 5.43 0.96 4.97 0 '00—1 Microwave| Hydrogen Anton Paar) each N EPA 3015A
’ Peroxide Determination element

(ICP/MS, PE)
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Figure 127. Distribution of potassium results (ascending order) in rice flour with expanded uncertainty
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Figure 128. Plot of ordered z scores for potassium results in rice flour
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Figure 129. Plot of Zeta score for potassium in rice flour, following the ordered z scores in the above Figure 128.
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Table 46. Evaluation of laboratory performance iron analysis (mg/kg, as received) in rice flour

Sample . . . . Recovery
Lab Iron MU Zeta . Digestion Digestion Wavelength ;
Number | (mg/kg)| (mg/kg) Z score A Wt(e(;g);ht Technique Medium Instrument (nm) COE:(e/KIt)Ion Method Reference
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 6.40 + 1.55 mg/kg (CV 24.2%, n= 38) with u, 0.26 mg/kg
o |z score| | |C score|
Acceptance criteria = <2.00 <2.00
. HNO3 10 mL | Analytikal Jena
13 9.76 - 2.17 - 0.5 Microwave | HCI2 mL | ContrAA 800 D - N Internal Method
. 50% HNO3, ICP Horiba AOAC 975.03,
14 4.64 - -1.14 - 0.8 Ashing 50% HCI Jobin Yvon Fe 259.94 Y 98427
Ultrawave | 5% HNO3 + | ICP-MS (7900 Based on USFDA
. 4.88 ) -0.98 ) 05 Digestion 0.5% HCI Agilent) Fe 56 N 4.7 version 1.1
ICP-OES
HNO3+ Optima 7000
16 6.18 0.62 -0.14 -0.63 0.5 Hot plate H202 DV Perkin Fe 238.204 N In-house Method
Elmer
18 10.30 - 2.52 - 2.0 Dry Ashing HNO3 AAS, Varian Various N AOAC 968.08
5.0202 / | HNO3-HCI USEPA Method
25 2.46 0.07 -2.54 -24.09 5.0205 | Digestion Water ICP-OES Fe 238.204 - 30508
. Water & HCI | AAS Shimadzu
26 7.55 0.53 0.74 3.72 4.0 Dry ashing (1+1) AA-7000 Fe 248.3 N AOAC No. 975.03
29 4.98 0.37 -0.92 -5.81 3 Dry Ashing HCI - - - -
31 6.43 - 0.02 - 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
. Flame AAS, Modified AOAC
32 3.55 0.98 -1.84 -5.51 2.0541 Ashing HCI Shimadzu 6300 Fe 248.3 N 969 32
0.1M HNO3 Flame AAS, AOAC 19th Ed
38 4.53 0.13 -1.21 -10.78 1.000 | Dry Ashing ' for Ee Shimadzu Fe 248.30 - 2012, Fe modified
AA6300 AOAC 999.11
39 4.67 - -1.12 - 0.5 Microwave - AAS Fe 248.3 Y AOAC 985.35
. Flame AAS,
42 5.68 0.41 -0.46 -2.77 5 Dry Ashing HNO3-HCI Fe 248.3 N AOAC 985.35.2005

Agilent 280 FS
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Sample . . . . Recovery
Lab Iron MU Zeta . Digestion Digestion Wavelength ;
Number | (mg/kg)| (mg/kg) Z score T W((éég);ht Technique Medium Instrument (nm) Coxs&t)lon Method Reference
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 6.40 + 1.55 mg/kg (CV 24.2%, n= 38) with u,y 0.26 mg/kg
43 4.06 0.03 -1.51 -14.56 0.5 Microwave HNO3 ICP-OES - N AOAC
AAS, AOAC 19th Ed
44 10.10 3.70 2.39 1.99 1.0000 | Dry Ashing - Thermoscientifi| Fe 248.3 N 2012 '
c
. - . AAS - AOAC 985.35 (Fe
47 4.62 0.06 -1.15 -10.91 5 Dry Ashing | Nitric Acid Shimadzu 7000 Fe 248.3 999.11)
: Dry AAB00 Perkin
48 4,94 0.37 -0.94 5.95 5 Digestion - Elmer Fe 248.3 N MU-03/21 (AAS)
. Conc Nitric | AAS / AA-7000
49 34.70 1.70 18.26 32.72 1,3 Dry Ashing acid Shimadzu Fe 248.3 N AOAC 20th Ed 2016
. Flame AAS L
0.5 (Ca, | Dry Ashing 1 N HNO3 . Modified AOAC
52 8.27 - 1.21 - (Shimadzu Fe 248.3 N
Fe) (Ca, Fe) (Ca, Fe) AA6300) 985.35 (Ca, Fe)
4 mL HNO3, 1 ICPMS
53 521 0.07 -0.77 -7.27 0.3 Microwave | mL HCI, 1 mL - - In house method
Thermo
H202
. ICP/
54 4.34 1.12 -1.33 -3.54 1 Dry Ashing HNO3 Shimadzu Fe 259.940 N AOAC 984.27
Dry Ashing and
58 9.77 1.98 2.17 3.36 3.0 Dry Ash HCI ICP-OES - - Quantitation by ICP-
OES
AOAC 18th Ed
. AAS, 985.35 (Fe: SNI
59 7.28 1.38 0.57 1.24 15 Dry Ashing - Shimadzu Fe 248.3 Y 3751:2009 point
A.10)
60 | 20000 | - 124.90 - - . - - . . SNI01-2896-1998
(Fe)
Acid block Varian AA240
61 <4.00 0.47 -2.84 -15.43 1 di . HNO3 Sequential Fe 248.3 N A6407-26 AAS
igestion
AAS
. Shimadzu Modified AOAC
64 8.19 0.26 1.15 8.66 0.5063 | Dry Ashing 1 N HNOS3 AAB300 Fe 248.3 N 985,35
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Sample . . . . Recovery
Lab Iron MU Zeta . Digestion Digestion Wavelength .
Number | (mg/kg)| (mg/kg) Z score T W?ég);ht Technique Medium Instrument (nm) Coxs&t)lon Method Reference
Assigned value obtained from robust average (x*) + 2SDp from Horwitz's equation = 6.40 + 1.55 mg/kg (CV 24.2%, n= 38) with u,y 0.26 mg/kg
69 5.18 - -0.79 - - - - - - - -
72 598 | 050 | -027 | -1.42 3 Ashing HNO3 | AASTANAIK e 5g9 N AOAC 985.35
Wwet ICP-OES In House Method
75 5.61 0.47 -0.51 -2.76 1 digestion |HNO3 + H202 Adi Fe 238.204 N
gilent 5100 ICP-OES
(hot block)
76 3.70 0.18 -1.74 -14.71 - - - - - - -
77 10.79 - 2.83 - - - - - - - -
Fe Dry Ashing 1 NHNO3 |Shimadzu AAS AOAC 985.35 Mod
81 6.25 1.07 -0.10 -0.27 20027 (Ca, Fe) (Ca, Fe) AA 6300 Fe 248.3 N (Ca, Fe)
HPGe Neutron Activation
82A 13.20 2.83 4.39 4.78 0.250 none none detector, - - .
Analysis (NAA)
Canberra
84 468 | 047 | -111 | -6.05 05 | Microwave |53 ooy | ICP-OES, ICP- . N AOAC 999.10:2005
Digestion MS
. HNO3 conc 10 AAS GBC In house method
88 511 0.10 -0.84 -7.73 3 Dry Ashing mL Flame Fe 248.3 N (AAS)
89 28.20 0.42 14.07 82.21 2 Dry Ashing | 1.5% HNO3 AAS Agilent Various N AOAC 985.35
91 12.10 - 3.68 - - - - - - - -
Fe: Wet ICP-OES / AOAC (2012)
94 2.60 - -2.45 - 15 ashing - Perkin Elmer Fe 259.9 Y 084.27
Digestion
03+ Nitric Acid & (MULTI GO Refer Mass
99 10.40 0.31 2.58 17.96 0 '00—1 Microwave Hydrogen Anton Paar) each N EPA 3015A
' Peroxide Determination element

(ICP/MS, PE)
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Figure 130. Distribution of iron results (ascending order) in rice flour with expanded uncertainty
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Figure 131. Plot of ordered z scores for iron results in rice flour
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Figure 132. Plot of Zeta score for iron in rice flour, following the ordered z scores in the above Figure 131.
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Table 47. Evaluation of laboratory performance zinc analysis (mg/kg, as received) in rice flour

Lab
Number

MU
(mg/kg)

Zinc
(mg/kg)

Z score

Zeta
score

Sample
Weight
(9)

Digestion
Technique

Digestion
Medium

Instrument

Wavelength
(nm)

Recovery
Correction
(Y/N)

Method Reference

Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 11.88 + 1.31 mg/kg (CV 11.0%, n= 42) with u,, 0.27 mg/kg

o |z score| | |C score|
Acceptance criteria = <2.00 <2.00
ICP-MS
. HNO3 10 mL Thermo
13 5.21 - -5.09 - 0.5 Microwave +HCI 2 mL Scientific Zn 66 N Internal Method
(iCAP RQ)
. 50% HNO3, ICP Horiba
14 11.25 - -0.48 - 0.8 Ashing 50% HCI Jobin Yvon Zn 213.856 Y AOAC 975.03, 984.27
15 11.30 ) -0.44 ) 0.5 Ultrawave | 5% HNO3 + IC(:%(I;/IOS 7n 66 N Based on USFDA 4.7
) ) ) Digestion 0.5% HCI : version 1.1
Agilent)
ICP-MS
16 13.20 1.30 1.01 1.88 2 Microwave | HNO3+H202 7700X - N In-house Method
Agilent
. HCI (HNO3 for| ICP-OES
18 11.80 - -0.06 - 20 | Dry Ashing | TS Agilent - N SNI 19-2896-1998
5.0202 / USEPA Method
25 2.91 0.07 -6.85 -32.96 5 0205 HNO3-HCI Water ICP-OES Zn 202.548 - 30508
4.0 for Water & HCI AAS
26 11.60 1.01 -0.21 -0.49 C.u 7n Dry Ashing (1+1) Shimadzu - N AOAC No. 975.03
’ AA-7000
29 9.79 0.52 -1.59 -5.56 3 Dry Ashing HCI - - - -
31 9.65 0.54 -1.70 -5.84 5 Dry Ashing - AAS - N AOAC 999.11
Flame AAS, -
32 | 1270 | 0.92 0.63 154 | 29541 1 Aghing HCl Shimadzu 213.9 N Modified AOAC
(Zn) 6300 969.32
Flame AAS,
38 10.90 0.56 -0.75 -2.52 5.000 |Dry Ashing| 1N HNO3 Shimadzu Zn 213.90 - AOAC 982%33 19th Ed
AA6300
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Lab
Number

Zinc
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight
(9)

Digestion
Technique

Digestion
Medium

Instrument

Wavelength
(nm)

Recovery
Correction
(Y/N)

Method Reference

Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 11.88 + 1.31 mg/kg (CV 11.0%, n= 42) with u,, 0.27 mg/kg

39 9.69 - -1.67 - 0.3 Microwave - AAS 324.8 Y AOAC 985.35
Cu, Zn:
42 12.10 0.26 0.17 0.73 10 Dry Ashing | HNO3-HCI | Flame AAS Zn 213.9 N AOAC 999.11.2005
280 FS
. ICP-OES,
43 12.26 1.45 0.29 0.49 0.5 Microwave HNO3 ICP-MS Zn 213.857 N AOAC
AAS -
47 10.90 0.12 -0.75 -3.54 5 Dry Ashing | Nitric Acid Shimadzu Zn 213.9 - AOAC 999.11
7000
Dry AAB800 Perkin
48 11.63 0.21 -0.19 -0.87 5 Digestion - Elmer Zn 213.9 N MU-03/20 (AAS)
2(1, 3 for 6 M HCI AAS | AA-
49 16.10 0.80 3.22 8.74 in) Dry Ashing | (Conc HNO3 7000 Zn 213.9 N AOAC 20th Ed 2016
for Zn) Shimadzu
AAS
51 12.70 0.58 0.63 2.07 5 Dry Ashing | HCI-HNO3 Shimadzu Zn 213.9 N AOAC 999.11
7000
Flame AAS -
) (Dry Ashing 5mL 1IN Shimadzu Modified AOAC
52 22.21 7.89 05 for Zn HNO3 for Zn | AA6300 for Zn 213.9 N 985.35 for Zn
Zn
4 mL HNO3, 1 ICPMS
53 14.78 0.60 2.21 7.19 0.3 Microwave | mL HCI, 1 mL In house method
Thermo
H202
54 10.70 | 0.60 -0.90 -2.92 1 Microwave | \\o3 / Hoo2 | 1CP/ Zn 213.856 N AOAC 984.27
digestion Shimadzu
57 9.10 1.99 -2.12 -2.70 3.0255 |Dry Ashing | HCI, HNO3 AAS 213.9 Y AOAC 999.11
Acid Acid Digestion and
58 39.30 2.32 20.93 23.02 1.0 Digestion HNOS3, H202 | ICP-OES - - Quantitation by ICP-

OES

290/ 397




FAN

APFAN PT-2: Part Ill. Analysis of laboratory results in rice flour

Lab
Number

Zinc
(mg/kg)

MU
(mg/kg)

Z score

Zeta
score

Sample
Weight
(9)

Digestion
Technique

Digestion
Medium

Instrument

Wavelength
(nm)

Recovery
Correction
(Y/N)

Method Reference

Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 11.88 + 1.31 mg/kg (CV 11.0%, n= 42) with u,, 0.27 mg/kg

Pb+Cd+Zn: SNI

Cu, Zn: . AAS .
59 7.38 0.70 -3.44 -10.18 X Dry Ashing - i Zn 213.9 Y 3751:2009 point
10 Shimadzu A.14.1 (11 for Zn)
60 300.00 ) 219.94 ) ) ) ) ) ) ) SNI 01-2896-1998
(Zn)
Varian AA240
Acid block FS Fast
61 12.00 3.29 0.09 0.07 1 digestion HNO3 Sequential Zn 213.9 N AB407-26 AAS
AAS
. Shimadzu Modified AOAC
64 13.89 0.08 1.53 7.36 0.5063 |Dry Ashing | 1 N HNO3 AAB300 Zn 213.9 N 985,35
69 12.30 - 0.32 -
72 | 1540 | 1.30 2.69 5.00 4 Ashing HNO3 'CPL'J‘I?;SA Y\ zn 2139 N AOAC 999.11
AAS (280FS
. . FTC-46.01 (refers to
73A 25.39 7.87 10.31 3.43 1 Dry Ashing | Hot plate _;_AA, Agilent 213.9 N AOAC 968.08, 965.09)
echnology)
Wet ICP-OES
. . Agilent 5100, In House Method ICP-
75 13.56 0.96 1.28 3.04 1 (gl(?tekflt(l)zrll) HNO3 + H202 IOP-MS Zn 213.857 N MS & ICP-OES
Agilent 7700x
76 11.15 1.30 -0.56 -1.04 - - - - - - -
77 9.63 - -1.72 - - - - - - - -
78 11.90 0.20 0.02 0.07 - - - - - - -
mean | 7. bry Zn: Shimadzu AOAC 985.35 Mod
81 11.90 1.80 0.02 0.02 2((;(?]4)12 Ashing Zn: 1 N HNO3 AAS AA 6300 Zn 213.9 N n)
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: Sample . . . . Recovery
Lab Zinc MU Zeta : Digestion | Digestion Wavelength :
Number | (mg/kg) | (mg/kg) z score T Wt(e;ﬁht Technique Medium Instrument (nm) Coz:(e/;t)lon Method Reference
Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 11.88 + 1.31 mg/kg (CV 11.0%, n= 42) with u,, 0.27 mg/kg
HPGe vati
82A | 14.20 | 0.42 1.77 6.78 | 0.250 none none detector, - N Neutron Activation
C Analysis (NAA)
anberra
84 11.40 | 0.11 -0.37 -1.74 0.5 N'Diggg%"ne HNO3 / H202| ICP-MS - N AOAC 999.10:2005
Microwave H202 2 ml + A:;Sdic
88 | 36.90 ; 19.10 ; 03 (Cu, | ey, zn Dry | HNO38mML |\ oour (Cu, | zn 213.90 N In house method
Zn 3) . (Cu, Zn: . (AAS)
Ashing) HNO3 10 mL) Zn: AAS GBC
Flame)
91 9.33 - -1.95 - - - - - - - -
94 10.10 - -1.36 - - - - - - - -
95 19.50 2.00 5.82 7.36 - - - - - - -
Digestion
L (MULTI GO
Nitric Acid &
0.3+ . Anton Paar) | Refer Mass
99 10.50 0.02 -1.05 -5.11 0.001 Microwave I;;g:g;?de; Determinatio leach element N EPA 3015A
n (ICP/MS,
PE)
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Figure 133. Distribution of zinc results (ascending order) in rice flour with expanded uncertainty
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Figure 134. Plot of ordered z scores for zinc results in rice flour
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Figure 135. Plot of Zeta score for zinc in rice flour, following the ordered z scores in the above Figure 134.
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Table 48. Evaluation of laboratory performance copper analysis (mg/kg, as received) in rice flour

Sample . . . . Recovery
Lab | Copper MU Zeta . Digestion | Digestion Wavelength -
Number | (mg/kg) | (mg/kg) zZ score e W((eég)]ht Technique | Medium Instrument (nm) Cog(elﬁlt)lon Method Reference
Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 1.77 + 0.26 mg/kg (CV 14.7%, n= 34) with u,, 0.06 mg/kg
N |z score| | |C score|
Acceptance criteria = <2.00 <2.00
HNO3 10 ﬁlz;mi
13 1.07 -2.69 - 0.5 Microwave | mL + HCI 2 Scientific M/z Cu: 63 N Internal Method
mL (iCAP RQ)
. 50% HNO3, | ICP Horiba
14 1.66 -0.43 - 0.8 Ashing 50% HCI Jobin Yvon Cu 224.70 Y AOAC 975.03, 984.27
Ultrawave [5% HNO3 + |ICP-MS (7900 Based on USFDA 4.7
15 1.88 0.42 ) 0.5 Digestion | 0.5% HCI Agilent) Cu 65 N version 1.1
. HNO3+H20 ICP-MS
16 1.45 0.15 -1.23 -3.33 2 Microwave 5 7700X Agilent N In-house Method
. HCI (HNO3 ICP-OES
18 1.45 -1.23 - 20 | DryAshing | (o7l Te Agilent - N SNI 19-2896-1998
5.0202 / USEPA Method
25 1.35 0.07 -1.62 -6.09 5.0205 HNO3-HCI Water ICP-OES Cu 327.395 30508
4.0 for Water & HCI AAS
26 2.14 0.05 1.42 5.74 ' Dry Ashing Shimadzu AA- - N AOAC No. 975.03
Cu, Zn (1+1) 7000
29 0.67 0.17 -4.22 -10.51 3 Dry Ashing HCI -
31 0.72 0.10 -4.05 -13.72 5 Dry Ashing - AAS N AOAC 999.11
Flame AAS,
38 465 | 176 | 11.08 3.27 5000 |DryAshing | 1NHNO3 | Shimadzu | Cu324.80 AOAC 95;50.325 19th Ed
AA6300
39 1.14 -2.42 - 0.3 Microwave - AAS 324.8 Y AOAC 985.35
42 160 | 002 | -0.65 -2.80 10 | Dry Ashing | HNO3-HCI |G 20 Flame | o 254 g N AOAC 999.11.2005

AAS 280 FS
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Sample . . . . Recovery
Lab Copper MU z score LEi] Weight Dlges_uon Dlgestlon Instrument Wavelength Correction | Method Reference
Number | (mg/kg) | (mg/kg) score © Technique | Medium (nm) (Y/N)
Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 1.77 + 0.26 mg/kg (CV 14.7%, n= 34) with u,, 0.06 mg/kg
43 | 169 | 010 | -031 | -1.02 05 | Microwave | HNO3 | 'STORS: | cii327.305 N AOAC
AAS -
47 1.72 0.03 -0.19 -0.81 5 Dry Ashing | Nitric Acid Shimadzu Cu 324.8 AOAC 999.11
7000
Dry AAB800 Perkin
48 1.72 0.19 -0.18 -0.43 5 Digestion - Elmer Cu 324.8 N MU-03/20 (AAS)
2 (1, 3 for G(go;'cc " | Aasiaa
49 0.27 0.01 -5.77 -24.82 Z Dry Ashing 7000 Cu 327.395 N AOAC 20th Ed 2016
n) HNO3 for .
Shimadzu
Zn)
AAS
51 4.16 0.37 9.19 12.41 5 Dry Ashing | HCI-HNO3 Shimadzu Cu 324.8 N AOAC 999.11
7000
4 mL HNO3, ICPMS
53 2.07 0.10 1.15 3.84 0.3 Microwave |1 mL HCI, 1 In house method
Thermo
mL H202
Microwave HNO3/ ICP/
54 0.69 0.04 -4.17 -17.10 1 digestion H202 Shimadzu Cu 324 N AOAC 984.27
Cu, Zn: . AAS, Cu+As: IK A2-LM06
59 1.82 0.39 0.19 0.25 10 Dry Ashing - Shimadzu Cu 324 Y (AAS)
Varian AA240
61 090 | 028 | -3.35 -5.71 1 Ad‘?'d block | 1No3 FS Fast Cu324.8 N ABAOT-26 AAS
igestion Sequential
AAS
69 2.60 3.19 -
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Sample . . . . Recovery

Lab Copper MU z score LEi] Weight Dlges_uon Dlgestlon Instrument Wavelength Correction | Method Reference
Number | (mg/kg) | (mg/kg) score © Technique | Medium (nm) (Y/N)
Assigned value obtained from robust average (x*) + SDp from Horwitz's equation = 1.77 + 0.26 mg/kg (CV 14.7%, n= 34) with u,, 0.06 mg/kg
72 550 | 050 | 14.35 14.51 4 Ashing HNO3 'Cpﬁiﬁ% W\ cu 324754 N AOAC 999.11
Wet ICP-OES
. . HNO3 + | Agilent 5100, 63 Cu In House Method ICP-
75| 147 ) 014 1 -1I5 ey 1 (ﬁ'(?te;t(')‘éﬂ) H202 ICP-MS 324.754 N MS & ICP-OES
Agilent 7700x
76 1.90 0.24 0.50 0.97 - - - - - - -
77 1.58 - -0.73 - - - - - - - -
78 2.58 - 3.12 - - - - - - - -
Microwave HNO3/ .

84 1.63 0.16 -0.54 -1.40 0.5 Digestion H202 ICP-MS - N AOAC 999.10:2005

0.3 (Cu, | Cu, Zn Dry Cu, Zn: Cu, Zn: AAS In house method
88 8.41 0.04 25855 105.04 7n 3) Ashing HNgE 10 GBC Flame Cu 324.70 N (AAS)
91 0.59 - -4.53 -19.65 - - - - - - -
94 1.80 - 0.12 0.50 - - - - - - -

Digestion
0.3+ Nitric Acid & | (MULTI GO Refer Mass
99 2.55 0.05 3.00 11.96 0.001 Microwave | Hydrogen | Anton Paar) each element N EPA 3015A
Peroxide |Determination

(ICP/MS, PE)
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Figure 136. Distribution of copper results (ascending order) in rice flour with expanded uncertainty
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z score for Copper in Natural Rice Flour
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Figure 137. Plot of ordered z scores for copper results in rice flour
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Figure 138. Plot of Zeta score for copper in rice flour, following the ordered z scores in the above Figure 137.
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Table 49. Summary: evaluation of laboratory performance in rice flour

APFAN PT-2: Part Ill. Analysis of laboratory results in rice flour

Evaluation results

Total (number of laboratory, percentage in bracket)
Parameters participating
laboratory Satisfactory Questionable | Unsatisfactory
Moisture 59 53 3 3
(9/100g) (89.8%) (5.1%) (5.1%)
Nitrogen 49 39 3 7
(9/100g) (79.6%) (6.1%) (14.3%)
Ash 49 32 5 12
(9/100g) (65.3%) (10.2%) (24.5%)
Dietary fibre 20 5 2 13
(9/100g) (25.0%) (10.0%) (65.0%)
Calcium 47 24 3 20
(mg/kg) (51.1%) (6.4%) (42.6%)
Phosphorus o8 18 2 8
(ma/kg) (64.3%) (7.1%) (28.6%)
Sodium 43 28 3 12
(mg/kg) (65.1%) (7.0%) (27.9%)
Potassium a1 30 5 6
(mg/kg) (73.2%) (12.2%) (14.6%)
Iron 39 25 9 5
(mg/kg) (64.1%) (23.1%) (12.8%)
Zinc 42 29 3 10
(mg/kg) (69.0%) (7.1%) (23.8%)
Copper 34 18 2 14
(mg/kg) (52.9%) (5.9%) (41.2%)
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