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1. TEST MATERIAL AND PREPARATIONS

Defatted soybean flour contains total fat less than 1.5 g/100g compared to 21-22 g/100 g
(Judprasong et al., 2018) in the full-fat soybean flour. To expand the shelf life, the defatted
soybean flour was selected to be used as the test material in the APFAN PT-2 programme.
Ten kilograms of the fine particles (<250 um) defatted soybean flour were purchased from
Kasetsart University, Thailand. It was mixed in V-shape mixer for 2 hours and then packed
under vacuum in aluminum foil bags, about 50 g each. The bags of the test sample were
labelled which included name of the test material, date of sample preparation and sample code
number. The PT test materials were kept in a freezer at -20°C. They were distributed to
registered participants at the APFAN-PT1 Workshop in Indonesia in 2018 or sent by post from
representative of each country. The e-documents, i.e,., instruction, participant information ,
report forms, information on methods used, were sent to the participants by e-mail as attached
files.

2. STATISTICAL EVALUATION

The statistical procedure for each step was chosen by professional judgment according to 1ISO
13528: 2015 (Statistical methods for use in proficiency testing by interlaboratory comparison).

2.1 Homogeneity testing of representative nutrients in test material

Ten packages of test materials were strictly selected at random. Homogeneity of the test
material was evaluated by analysing representative nutrients (i.e. moisture, protein, ash, dietary
fibre), in duplicate, from each package in a random order, in one setting, and under repeatability
conditions, by ISO/IEC 17025:2005 accredited laboratories. For homogeneity testing, SGS Co.
Ltd. contributed to the PT-2 programme by analyses of moisture, protein and ash; the Institute
of Nutrition, Mahidol University, analysed total dietary fibre. All analytical methods used are
based on the international AOAC methods (AOAC, 2016) which were well validated before use,
i.e. AOAC 927.05 was used for moisture, AOAC 991.20, for protein, AOAC 930.30 for ash, and
AOAC 985.29 for dietary fibre . The results were statistically evaluated for homogeneity testing
of the test materials without removal of any value. Within-sample variation using Cochran’s
maximum range test (ISO 13528:2015, ISO 5725:1994) and between-sample variation using
ISO 13528 approach were evaluated. For the first approach, the between-sample variation due
to sampling (ss) should be less than 0.3 times of the standard deviation for proficiency testing
(0PT), indicating adequate sample homogeneity. Standard deviation for PT of each nutrient
was derived from Horwitz’s equation (Horwitz W & Albert R, 2006).

2.2 Assigned value (xp) of measurands and standard uncertainty (uy)

Assigned values of nutrients in a test material were consensus values derived from participants
as robust average (x*) or median as an Xy value, For standard deviation of proficiency
assessment (SDPA or op), it was chosen based on professional judgment using the suitable
one of the following statistics namely robust standard deviation (s*) obtained from Algorithm A of
ISO 13528:2015 (s*), predicted standard deviation from Horwitz's equation (SD,) (Horwitz W &
Albert R, 2006) or normalized interquartile range (NIQR).

Assigned values, as mean and standard diviasion (X and SD), for some minerals in defatted

soybean flour were determined by the National Institute of Metrology (Thailand), using primary
methods. Isotope dilution Inductively Coupled Plasma Mass Spectrometric (ID-ICP-MS) was
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used for determination of Cu and Zn and Gravimetric standard addition ICP-MS was used for
determination of Ca, Fe, and Mg.

The detailed descriptions of each step for estimating assigned values of a measurand are
presented as follows.

1)

2)

3)

4)

5)

Visual inspection of the normal distribution of PT participants’ results using Kernel
density plot (ISO 13528: 2015). The ISO/IEC 17043:2010, B.2.5 and the IUPAC
Harmonized Protocol (2006) recommend removing obvious blunders from a data set at
an early stage, prior to use of any robust procedure or any test to identify statistical
outliers. An example of obvious blunders are reporting results in incorrect units or
switching results from different proficiency test items.

Use the remaining data for calculation of assigned value as robust average (x*) and its
robust standard deviation (s*) or predicted standard deviation from Horwitz's equation
(SDy). Median and normalized interquartile range (NIQR) of each data set without outlier
removal were also calculated. The decision was made for the suitability of the assigned
value (acceptable %CV for each measurand) using professional judgment in
combination with experience from previous rounds of a proficiency testing scheme.

Calculation of standard uncertainty (u,) for each type of assigned value was used the
following formula:

1.25x s * (or NIOR SD
= ( QR) (for robust values) = et

Jp Jp

Where u, = standard uncertainty of the assigned value X

s* = robust standard deviation

NIQR = normalized interquartile range

SD, = predicted standard deviation from Horwitz’s equation
p = number of data

Uy

Expanded uncertainty was calculated by multiplying the standard uncertainty by the
coverage factor (k=2) with a probability of 95%.

Determination of the suitability of the assigned value to be used as assigned value
based on 1SO13528: 2015 criteria as:

If Uxpry < 0.3 opr, Uy IS Negligible, z score can be used.

If Uypy > 0.3 op, Uyxpn IS large in comparison with the performance evaluation

criterion, then there is a risk that some participants will receive action and warning signals, z’
score can be used.

2.3 Evaluation of laboratory performance

2.3.1 Evaluation of analytical performance by z or z’ scores

Laboratory performance on nutrients analyses were evaluated based on z score or z' score
depending on standard uncertainty of assigned value of each parameter.

(xi - xpt)

Opt

Z Score =
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X — X
2
(O-pt + uﬁ%pt)
where X; is the participant’s result
Xpt is the assigned value from PT participants’ results derived as
robust average
Opt is the standard deviation for proficiency assessment

Uxpy IS the standard uncertainty of the assigned value

Interpretation of laboratory performance
|z or Z’ score| < 2.00: Satisfactory result
2.00 < |z or Z’ score| < 3.00; Questionable result

|z or Z' score| > 3.00; Unsatisfactory result

2.3.2 Evaluation of analytical performance using measurement uncertainty by zeta score

To avoid effect of different coverage factors used by each laboratory, the zeta ({) score, instead
of En score, was applied in this study. The C score is useful when an objective of the PT
scheme is to evaluate a participant’s ability to have results be close to the assigned value within
their claimed uncertainty. { score was used in conjunction with z score, as an aid for improving
the performance of participants and claim standard uncertainty. The ¢ score can be calculated
as follows:

xl - xpt
/u%i + u?cpt
Where ¥; is the participant’s result

Xpt IS the assigned value determined in a reference laboratory
U is the standard uncertainty of a participant’s result x;
Uxpy IS the standard uncertainty of the assigned value X

(=

¢ scores differ from Zeta scores by using standard uncertainties uy) and Uy, rather than
expanded uncertainties U, and Uy ¢ scores can be interpreted using the same critical
values of 2.0 and 3.0 as for z scores. An adverse ( score may indicate either a large deviation
of x; from Xy, an under-estimate of uncertainty on the part of the participant, or a combination of
both. The unsatisfactory ¢ score could indicate a need to review the uncertainty estimates, or to
correct a measurement issue.

2.3.3 Graphic presentation:

1) Individual results sorting from lowest to highest, with measurement expanded
uncertainty.

2) Graph of ordered z or Z' scores
3) Graph of Zeta score, sorting based on ordered z or Z’ scores

4) Graph of ordered z or z’ scores, categorised in groups according to analytical
methods/parameters used.
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3. RESULTS AND DISCUSSION
3.1 Homogeneity of defatted soybean flour

Table 1. Within sample homogeneity checking by Cochran's maximum range test

Moisture (g/100g) Total protein (g/100g) Ash (g/100g) Dietary fibre (g/100g)
No: A B Range? (R) | R/R-total A B Range?(R)| R/R-total A B Range? (R) | R/R-total A B Range? (R] R/R-total
1 8.09 8.05 0.002 0.11 49.87 49.97 0.010 0.05 6.28 6.12 0.026 0.07 15.75 16.09 0.115 0.04
2 8.00 8.02 0.000 0.03 49.96 49.79 0.029 0.15 6.25 6.12 0.017 0.04 16.34 16.27 0.004 0.00
3 8.05 8.06 0.000 0.01 49.91 49.87 0.002 0.01 6.22 6.22 0.000 0.00 16.42 16.46 0.001 0.00
4 8.09 8.08 0.000 0.01 49.80 49.77 0.001 0.00 6.37 6.19 0.032 0.08 16.35 16.66 0.096 0.03
5 7.99 7.96 0.001 0.06 49.71 49.69 0.000 0.00 6.40 6.26 0.020 0.05 16.16 16.78 0.386 0.13
6 8.12 8.02 0.010 0.67 49.79 49.92 0.017 0.09 6.41 6.17 0.058 0.15 16.19 16.91 0.508 0.17
7 7.99 7.98 0.000 0.01 49.92 49.82 0.010 0.05 6.44 6.32 0.014 0.04 16.41 15.99 0.176 0.06
8 7.91 7.91 0.000 0.00 49.84 49.74 0.010 0.05 6.17 6.34 0.029 0.07 17.16 16.04 1241 0.42
9 8.01 7.98 0.001 0.06 49.93 49.63 0.090 0.48 5.96 6.40 0.194 0.49 16.65 16.10 0.309 0.10
10 8.04 8.01 0.001 0.06 49.85 49.71 0.020 0.10 6.29 6.34 0.002 0.01 16.35 15.99 0.124 0.04
R Total 0.015 Max = R Total 0.188 Max = 0.392 Max = 2.961 Max =
N 10 0.67 N 10 0.48 10 0.49 10 0.42
Cochran critical value® 95%ClI | 0.602 | Not pass 0.602 Pass 0.602 Pass 0.602 Pass
99% Cl 0.718 Pass 0.718 Pass 0.718 Pass 0.718 Pass

critical value for Cochran's maximum range test for 10 sets of data, number of results per set (n) =2, given in the ISO 5725-1981: Precision of test
methods — Determination of repeatability and reproducibility by interlaboratory tests.
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Table 2. Summary results of homogeneity testing (between sample variation) of defatted soybean

flour
Relative Sampling
P Star.‘d?‘rd standard standard | RSDp | oy
arameter Mean | deviation deviation deviation | (%)* 0.3 oy [Summary
(SB) | (RsD,), eV | (Ss)
Moisture
(9/100g) 8.02 0.06 0.70 0.051 292 | 0.234 | 0.070 Pass
Protein 49.82 | 0.10 0.2 0.000 | 222 |1.107 | 0.332 | Pass
(9/100g)
Ash (mg/kg) 6.26 0.12 1.93 0.000 3.03 | 0.190 | 0.057 Pass
Total Dietary
fibre (g/100g) 16.35 0.34 21 0.000 2.63 | 0.430 | 0.129 Pass

* Target standard deviation using general model: “Horwitz’ s equation”

The within-sample variation, evaluated by Cochran’s maximum range test, showed that all studied
nutrients passed the acceptable criteria. The ratios of the maximum range to the sum of the ranges
were less than Cochran’s critical values at a 95 % confidence level except moisture. However the
ISO 5725-2 stated that an outlier set should not be rejected unless it is significant at 99% level or
any permanent analytical errors are found.

These results indicated acceptable precision of the analysts who conducted the homogeneity
testing and good homogeneity of the test material in each package.

For between-sample variation, which indicates sample homogeneity, a summary of homogeneity
results is shown in Table 2. Based on the ISO 13528 approach, the Ss for four components was
less than 0.3cpr (Table 2), which indicated adequate nutrient homogeneity of the test material.
These results indicated that all the studied nutrients in the test material were sufficiently
homogeneous; thus, the test material was appropriated to be used for this laboratory performance
study.

3.2 Determination of the assigned values of defatted soybean flour

Average results of all nutrients submitted by participating laboratory were used to develop
assigned values as robust mean and robust standard deviation (x* and s* respectively), based on
algorithm A in ISO 13528 (2015). For acceptance of s*, the relative standard deviation (%RSD) of
each parameter must be at the same range of predicted relative standard deviation (RSD,) or RSD
from previous studies, as shown for moisture, nitrogen, ash, magnesium, phosphorus and zinc.
The RSD, was applied for total dietary fibre, calcium, sodium, potassium and copper (3, 2, 3, 3,
and 1 times of SD, derived from Horwitz’s equation). Median and normalised interquartile range
(nIQR) were used as assigned value for iron. Due to participating laboratories reported high
variation of fat (with 50%RSD), this component was not included in the performance evaluation.

With the contributions from the National Institute of Metrology (Thailand), the assigned values of
Ca, Fe, and Mg were developed by Gravimetric standard addition Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) and those of Cu and Zn by Isotope dilution ICP-MS. These
assigned values for all minerals—were used as reference values as X, whereas the values of
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appropriate standard deviation for proficiency assessment (o) were established as s*, SD,, or
nIQR based on the suitable RSD, similar to the approach of other nutrients.

Assigned values of all studied parameters are summarized in Table 3.

The uncertainty of the assigned values of all parameters derived for the defatted soybean flour
were considered to be negligible (uy < 0.3 o). Based on the ISO 13528: 2015, they were not
included in the interpretation of the laboratory performance. Thus, z score was used for evaluation
of laboratory performance in this PT round.

Table 3. Summary: assigned values of measurands for evaluation of testing parameters in defatted
soybean flour

Parameters Method of Xpt Opt %RSD | Uxpy | 0.30p Ux(pt IS
assigned value® negligible?
Moisture X* & s* 7.26 0.71 9.8 0.10 0.21 Yes,
(9/1009) use z score
Total nitrogen X* & s* 7.87 0.16 2.0 0.02 | 0.05 Yes,
(9/1009) use z score
Fat X* & s* 1.41 0.71 50.4 0.14 0.04 No
(9/1009) Not evaluate
Ash xX* & s* 6.31 0.33 52 0.05 0.10 Yes,
(9/1009) use z score
Total dietary fibre X* & 3SD, 16.44 1.29 7.9 0.10 0.39 Yes,
(g/1009) use z score
Calcium X* & 2SD, 2031 207 10.2 35.8 62.0 Yes,
(mg/kg) use z score
(reference value) X & 28D, 2100 207 9.8 28.6 | 62.0 Yes,
use z score
Magnesium X* & s* 2652 343 12.9 62.5 | 102.8 Yes,
(mg/kg) use z score
(reference value) X & SD, 2650 259 9.8 37.8 | 102.8 Yes,
use z score
Phosphorus X* & s* 7787 456 5.9 99.3 | 136.9 Yes,
(mg/kg) use z score
Sodium X* & 3SD, 72.5 18.3 25.2 4.0 55 Yes,
(mg/kg) use z score
Potassium X* & 3SD, 23133 | 2447 10.6 437 734 Yes,
(mg/kg) use z score
Iron Med. & NIQR 75.50 8.78 11.6 1.54 2.63 Yes,
(mg/kg) use z score
(reference value) X & SD, 75.1 6.4 8.5 0.9 2.63 Yes,
use z score
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Table 3. Summary: assigned values of measurands for evaluation of testing parameters in defatted
soybean flour (continued)

Method of o Uy(py) IS
Parameters | __ S e Opt | %RSD | Uxpy | 0.30p negligible?
Zinc xX* & s* 42.59 5.18 12.2 0.95 1.55 Yes,
(mg/kg) use z score
(reference value) X & SDy 43.1 3.9 9.0 0.6 1.55 Yes,
use z score
Copper X* & SD, 1219 | 1.34 | 11.0 | 0.25 | 0.40 ves,
(mg/kg) use z score
(reference value) X & SD, 125 | 13 | 107 | 02 | 040 Yes,
use z score

! x* = Robust average derived from algorithm A of ISO 13538: 2015
s* = Robust standard deviation derived from algorithm A of ISO 13538: 2015
SD, = Predicted standard deviation from Horwitz equation
X = Mean derived from gravimetric standard addition IDMS from NIMT
Med. & NIQR = Median and normalised interquartile range

3.3 Laboratory performance on analyses of nutrients in defatted soybean flour

The submitted analytical data from the participants and the evaluated data based on z-score
and zeta score are presented in separate tables for each parameter as follows: 1) individual
results sorting from lowest to highest level of a nutrient with measurement expanded
uncertainty, 2) graph of ordered z scores, 3) graph of zeta scores, sorting based on ordered z
scores, and 4) graph of ordered z scores, categorised in groups according to analytical
methods/parameters used.

Although the performances of laboratories for nutrients analyses were statistical evaluated using
z-score and Zeta score; the discussion on laboratory performances on main nutrients analyses
and few points discussion on minerals were based on z-score only. The main results and
discussion on minerals are presented at the APFAN PT-2 Workshop.

MOISTURE

The submitted and evaluated data are presented in Table 4 and Figures 1 to 4. As shown in
Table 4, participants applied three standard methods for determination of moisture content in
the defatted soybean flour. About 51% of the participating laboratories (40 out of 78) used
drying temperature in an oven at 125-135°C, for 1to 5 h (AOAC 925.10, 2016). Others applied
drying temperature at 100-105°C for 2 to 7.5 h (ISO 6496, and SNI 01-2891-1992). According
to the results presented in Figure 4, although the difference on the temperatures used for drying
the sample has generally no effect on the performance of moisture analysis (1z-scoresl < 2) but
it was noticed that those lab who dried the sample at 125-135°C reported lower levels of
moisture content.

Drying the sample until constant weight for moisture determination is strongly recommended.

The reference value of moisture content in the defatted soybean flour obtained from 70 good
performance laboratories is 7.27 + 0.57 g /100 g (Mean + SD, %CV=7.8).
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Table 4. Laboratory performance on MOiSture analysis (g/100 g, as received) in defatted soybean flour-

Laboratory Moisture MU Sample Temp. Time Method Reference
Number z score Zeta score .
(9/100g) (9/100g) weight (g) (°c) (Hours)
Assigned value obtained from robust average (x* + robust SD (s* =7.26 + 0.71 g/100 g (CV 9.8%, n=79) with uxp =0.10 g/100 g
Acceptance criteria= ||z score| < 2.00 |C score| < 2.00
2 7.92 - 0.93 = 2.00 135 2 AOAC (2016) 930.15
4 8.07 0.13 1.14 6.79 2.XXXX 130+ 3 1 Based on AOAC
5 7.31 - 0.06 - 5.0000 103 4 ISO 6496:1999
6 7.08 0.10 -0.25 -1.62 5.0000 103 4.00 ISO 6496
8 7.06 0.21 -0.28 -1.38 5 105+ 2 2 SLS 898:1990
9 7.28 - 0.03 - 5to 10 105 4 Based on ISO 6496:1999
10 7.70 - 0.62 - 2 130 1 AOAC 2012, 32.2.09 A, Chapter 32
11 8.06 - 1.13 - 5.0000 103 4 AOAC (2016) 925.10
12 6.36 0.03 -1.27 -8.90 1 100+ 1 3 AOAC (2016) 952.08
14 7.98 0.30 1.01 4.00 2 130+3 1 AOAC 925.10
15 7.81 - 0.77 - 2 130 1 AOAC (2016) 925.10
16 6.33 0.05 -1.31 -9.02 lto2 105 3 SNI 01-2891-1992 Food & Beverage
18 7.19 - -0.10 = 2.0 105 3 SNI 01-2891-1992
19 7.17 - -0.12 = 5 105 3 AOAC 934.01
21 7.85 0.03 0.83 5.84 2 130 2 AOAC 925.10 (2016)
22 7.46 - 0.28 - - - - -
23 7.47 - 0.30 - 5.00 103 4 ISO 6496
25 6.49 ) -1.08 ) 55-1177%57/ 103 4 L:r?glr;astgr’y3l;|dagt'>c;zc?kl_gfe Z/Iethods of Food
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Laboratory Moisture MU Sample Temp. Time Method Reference
Number z score Zeta score . .
(9/100g) (9/100g) weight (g) (°C) (Hours)
Assigned value obtained from robust average (x*) *robust SD (s* =7.26 + 0.71 g/100 g (CV 9.8%, n=79) with uxp: =0.10 g/100 g
26 7.08 0.04 -0.25 -1.76 2.0 100 5 AOAC No. 925.09B
27 6.77 0.26 -0.69 -2.99 2 105 22 SNI 2354.2:2015
32 7.48 0.15 0.31 - 2.1003 130 3 AOAC 945.39
35 6.62 0.36 -0.90 3.1 53873 | 100+5 2 piuchbaii lae
37 8.17 - 1.28 = 3 130 3 AOAC (2016) 925.10
38 7.29 0.20 0.04 0.21 2.000 130 1, to constant | AOAC 925.10, 19th Ed 2012
39 7.89 - 0.89 - 5 130+3 2 AOAC 945.39
40 7.67 0.05 0.58 3.98 - - - -
41 7.53 0.06 0.37 2.54 2 135+2 2 AOAC (2016) 930.15
42 6.65 0.07 -0.86 -5.72 2 105 3 SNI 01-2891-1992. point 5.1
43 7.80 0.10 0.76 4.84 2 130 2 to constant | AOAC, National Standard
44 7.53 0.76 0.38 0.69 2.0056 130 1.0 AOAC 19th Ed, 2012
45 6.92 0.18 -0.47 -2.47 5+0.3 103 + 2 4+1 ISO 6496
48 7.65 0.19 0.54 2.79 2 130 1 SNI 3549 2009
49 3.67 0.18 -5.06 -26.68 2 130 1 AOAC 20th Ed 2016
50 7.67 0.23 0.58 2.71 2.1804 130 1.0 AOAC 925.10
54 7.44 0.08 0.25 1.67 1 105 5 AOAC 927.05
55 7.90 0.06 0.90 6.11 5 130 1 AOAC (2012) 945.39A
56 7.59 0.46 0.46 1.32 2.03250 130 +3 1 AOAC Intl 20th Ed, 2016 925.10
58 7.65 0.26 0.55 2.38 2to5 130/ 105 3 Based on AOAC 20th Ed 2016
59 5.78 0.02 -2.08 -14.73 lto2 105 3 SNI 01-2891-1992 point 5.1
60 6.98 - -0.39 = - - - SNI 01-2891-1992 Butir 5.1
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Laboratory Moisture MU Sample Temp. Time Method Reference
Number z score Zeta score . .
(9/100g) (9/100g) weight (g) (°C) (Hours)
Assigned value obtained from robust average (x*) *robust SD (s* =7.26 + 0.71 g/100 g (CV 9.8%, n=79) with uxp: =0.10 g/100 g
61 7.46 1.13 0.28 0.35 3 130 15 A6801 130C Air oven
62 6.15 - -1.56 - - - - R
63 7.83 - 0.80 - - - - -
64 7.37 0.06 0.16 1.09 2.0577 130 1 AOAC 925.10
65 4.98 - -3.21 - 4.8006 105 25 Oven drying
66A 6.95 0.25 -0.44 -1.94 100032 | 130.0 0.50 | A0S Official Method Ca 2¢-25, 7th Ed.
66B 5.76 0.10 2 1l 13.42 100010 | 130.0 0.50 | A0S Official Method Ca 2¢-25, 7th Ed.
67 7.84 0.22 0.82 3.90 2.0xxx 130 1.0 AOAC 925.10
68 8.19 - 1.31 - 2 135 2 AOAC
69 6.94 - -0.45 - - - - -
70 4.85 0.50 -3.39 -8.95 5 105 5 -
71 7.08 0.22 0.25 -1.20 o 105 3 AOAC 930.15
72 7.02 0.01 -0.34 -2.40 2 130 1 AOAC 925.10
73A 7.02 0.25 -0.34 -1.50 5 105 3 FTC-01.01 (refers to AOAC 945.39)
74 6.24 0.25 -1.44 -6.37 5.0 105 3 SNI 01-2891-1992 (part 5.1)
75 7.14 0.06 -0.17 -1.17 2 105+ 2 4 SNI 01-2891-1992 Butir 5.1
79 6.46 0.65 -1.13 -2.38 1to2 105 3 SNI 01-2891-1992 Butir 5.1
80 8.04 - 1.10 - 2.XX 135 2 AOAC 930.15
2.0309 1then 0.5
81 7.50 0.06 0.34 2.30 mean 130 unm;g.hg)fOS AOAC 925.10
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L?\Ibuong%tgrfy Moisture MU . ccore Jeta soore S:.:1mple Teomp. Time Method Reference
(9/100g) (9/100g) weight (g) (°C) (Hours)
Assigned value obtained from robust average (x*) *robust SD (s* =7.26 + 0.71 g/100 g (CV 9.8%, n=79) with uyp: =0.10 g/100 g
82A 6.71 0.08 -0.77 -5.11 1.00 105 7.5 Drying Oven
82B 6.71 0.08 -0.77 -5.11 1.00 105 7.5 Drying Oven
83 6.32 0.22 -1.33 -6.31 2 105 5 SNI-01-2891-1992
84 7.92 - 0.93 - 2 130 1 AOAC 945.39
85 5.86 0.03 -1.97 -13.85 2 105 3 SNI 01-2896-1992
86 9.30 0.40 2.87 9.12 2 130 2 AOAC (2012) 945.39A
87 6.09 0.02 -1.64 -11.60 15 105 3 MTD/FOD/CHM-01
89 6.56 0.12 0.98 -6.04 2 10010 4 AOAC 925.23
90 7.98 0.40 1.01 3.21 2 130 1 AOAC (2016) 930.15
91 7.53 0.01 0.38 2.70 - - - -
92 7.47 - 0.30 - 5 103 4 ISO 6494
93 7.34 - 0.11 - 2 130 +3 1 AOAC 925.10
94 8.10 - 1.18 - 1 130 5 AOAC (2000) 925.10
95 7.16 0.04 -0.14 -0.98 - - - -
96 8.31 - 1.48 - 3 125 4 TCVN 4846:1989
97 7.20 - -0.08 - 5 105 2 Sri Lanka Standard 1011:1994
98 7.11 - -0.21 - ~2.0 100 +5 5 AOAC 930.15
100 9.03 0.16 2.49 13.82 5 130 2 AOAC 945.39
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Figure 1. Distribution of moisture results (ascending order) in defatted soybean flour with expanded uncertainty
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z score for Moisture in Defatted Soybean Flour

4.00
3.00
2.00
w ‘
S
o 1.00
(8]
(7,]
0.00 AN ©OO©

HOON~NODOLOTTNANMNANNAAT SOV OOQOOMWLWMMNENTdOONT OO
J OMMN~OO A 3] OO NONODDMOISTITOLTOLIOLAMT O ONML © — O

-3.00

'2.00 ‘ ‘ ‘

-4.00

Laboratory Code Number

Figure 2.Plot of ordered z scores for moisture results in defatted soybean flour
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Zeta score for Moisture in Defatted Soybean Flour
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Figure 3.Plot of Zetascore for moisture in defatted soybean flour, following the ordered z scores in the above Figure 2.
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Figure 4.Plot of ordered z score for moisture in defatted soybean flour, grouping by method - drying temperatures
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TOTAL NITROGEN
Defatted soybean flour contains 8.31 g of total N/100 g (Judprasong etal., 2018, adjusted moisture content).

Laboratories who submitted the methods used applied Kjeldahl method for total N determination, except one use combustion method
(DuMaster Protein Analyzer, Buchi). To avoid an error in using different conversion factors to calculate protein from total N; this PT
study on protein analysis was evaluated from total N values.

As shown in Figure 8, 56 out of 66 participants (about 85%) have good performance on total N analyses; two laboratories reported
extreme low values of total N and the other two reported extreme high values (6%). In addition another 5 laboratories reported
guestionable levels of total N. According to the summary of methods used, these laboratories applied Kjeldahl method for total N
analysis, following the standard methods of AOAC, ISO and SNI (Soy Nutrition Institute). They conducted the analysis on similar range
of sample weight, 0.5 to 2 g (except one lab used sample weight of 0.05 g reported questionable low value). Thus, each step on total N
analysis must be critically reviewed and corrective action must be performed at these laboratories.

The reference value of total N content in the defatted soybean flour obtained from 56 good performance laboratories is 7.88 + 0.12 g
/100 g (Mean + SD, %CV=1.5).

Note: Although total N was used in this study for assessment of analytical performance, some PT studies may request to report total
protein. The usual conversion factors used to convert total N to protein for defatted soybean among these laboratories was therefore
collected. Eightteen laboratories out of 27 lab (67%) who submitted the information on methods used, normally use the conversion
factor of 6.25; six laboratories (22%) used the conversion factor of 5.71 and few to them (3 out of 27, 11%) use 5.95 to convert total N
to protein. This evidence emphasises that the difference in N conversion factor used among participants could be one of the important
factors for discrepancy of the reported levels of protein in some PT study.

There are several N-conversion factors for soy protein among various references, i.e., 1ISO. AOAC and SNI. Thus, the factors for
soybean and other protein foods should be harmonised based on the scientific evidence from research. In 2010, the International
Network of Food Data System (INFOODS) published a book — FAO / INFOODS Guidelines for Checking Food Composition Data prior
to the Publication of a User Table/Database - Version 1.0 <http://www.fao.org/3/ap810e/ap810e.pdf> - which include also the N
conversion factors used for various foods. The specific conversion factor for converting total N to protein for defatted soybean flour is
5.71 (Greenfield and Southgate, 2003, FAO/INFOODS Guideline, 2012).
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Table 5. Evaluation of laboratory performance on total nitrogen analysis (g/100 g, as received) in defatted soybean flour

Laboratory
Number

Total
Nitrogen

(9/100g9)

MU

(9/100g)

Z score

Zeta
score

Sample
Weight
(9)

Catalyst

Acid
Volume
(mL)

Receiver
Solution

Titrant

Conver-
sion
Factor

Reference

Assigned value obtained from robust average (x

*) +robust SD (s* =7.87 + 0.16 g/100 g (CV 2.0%, n= 66) with uxy =0.02 g/100 g

L |z score| | |C score|
Acceptance criteria <2.00 < 2.00
2 8.09 ; 1.38 - 050 |CuSOs#+Ks,SOs 20 50 HCI 0.1 M 6.25 Ag(gﬁézom)
K>SO04 and 25 mL NaOH 100 H,SO4
4 7.99 0.22 0.75 1.07 0.9xxx Selenium H,SOu mL 0.08-01N - Based on AOAC
13 mL o AOAC 20th Ed,
5 7.79 - -0.48 - 1.0000 |CuSO.+K,SOs conc SBOOPRCL :Cf:j gé’oN ; 2016, 2001.11,
H.SO, 2o Chapt 4
KoPO, + 55 mL 4% 0.2036 N
6 8.08 0.65 1.34 0.66 0.5074 | "< po, 15 = oric Acid 1,50 6.25 ISO 5983-2
. . Based on AOAC
9 7.81 ; -0.39 ; 1 |kesodcuso, | 1230¢/ | Bofeacd - 051 ; 20th Ed, 2016,
' 2o 2001.11, Chapt 4
. 25 mL o AOAC 2012,
10 7.84 - -0.19 - 1 Sr’ﬁl'xet’l]'r”em conc 5on|8_51 % | HCloam ; 32.2.09 C, Chapt
H»S0, S 32
Boric acid Manual on fertilizer
11 7.54 ; -2.06 - 05000 |1mL HZZSS%I‘_/ solution 25 géc'\)' 625 | analysis, Arsrod,
mL =4 Doa 12/2551
H,SO4, | H3BOs, 100 AOAC (2016)
12 8.01 0.03 0.87 5.33 1 K2SOs, CuSOa| 5e° o 0.1 M HCI 571 992 73
K2S04:CuSO4.| HaSO4 15 | 4% Boric
14 7.87 0.24 0.02 0.02 1 5H,0 (9:1) L Acid 30 mL | O-1MHCI - AOAC 991.20
i ) CuS04.5H,0, | HaS0420 | ., Based on AOAC
15 8.02 0.94 0.2 Ko SO, L 1% H3BO4 | 0.1 M HCI 6.25 (2016) 991.20
Sulphuric . .
_ , Boric Acid SNI 01-2891-1992
16 7.75 0.22 -0.75 -1.07 05-1 Selenium AcrlgLZS 50 mL HCI 0.1 N - Food & Beverage
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Total
. MU Sample Acid . Conver-
Laboratory | Nitrogen z score A Weight Catalyst Volume Recelyer Titrant sion Reference
Number score ©) (mL) Solution Factor
(9/1009) (g/1009)
Assigned value obtained from robust average (x*) + robust SD (s* = 7.87 + 0.16 g/100 g (CV 2.0%, n=66) with uxy =0.02 g/100 g
H2SOs4, | H3BOs 2%,
18 7.83 - -0.25 = 2.0 CuSO0y4, Se0; 25 mL 25 mL HCI0.1 M - SNI 01-2891-1992
Sulphuric . . AOAC 988.05,
19 7.90 - 0.21 - 1 Kjeltabs, 2 pcs| Acid 15 | Boric Acid HCl, 15 6.25 AN300 FOSS
1%, 15 mL mL
mL 2003
) . . H.SO4 15 | Boric acid HCI (AR) ) AOAC 930.29
21 7.76 0.69 0.5t01.0 |Se, K2SO4 mL (AR) 25 mL 01N (2016)
22 7.66 - -1.31 - - - - - - - -
23 8.02 - 0.94 - 0.20 - - - - - AOAC 992.15
Laboratory
Digestion | Indicating Handbook of
25 7.43 - -2.75 - 0600552117/ %c:ﬁ)pﬁ;te Reagent, | Boric Sol'n, 320825\:1 - Methods of Food
: P 10 mL 10 mL Analysis, 3rd Ed,
R. Lees
Copper (Il) Conc 01N
26 7.88 0.23 0.06 0.08 2.0 sulphate H2SO04, 0.1 N HCI N. 5.95 AOAC No. 2001.11
aOH
pentahydrate 15 mL
SNI 01-2354.4-
27 8.70 0.57 5.19 2.91 0.5 K>SO,/ Se 10 30 0.2000 - 2006 Modified
K2S04:CuSO4.| Sulphuric | Erlenmeyer .
30 7.18 - -4.30 - L9028 |5H,0MiO; | acid20 | Flask250 | 2500 - '(SEC; 20483:2006
’ (10:0.3:0.3) mL mL )
. H,SO4 H3BO3 3% HCI 0.05
31 7.82 0.18 -0.31 -0.54 0.3 Selenium (8 mL) (50 mL) N - SNI 01-2891
Conc . . .
K2SOs4, 4% Boric 0.50987 M Block Digestion -
32 7.95 0.20 0.50 0.77 2.1110 CuSO4.5H,0 I;%Srgl)ﬁ Acid 50 mL Hel 5.71 Kjeldahl
Anhyd 2% Boric Sri Lanka Standard
NaxSO4: H>SO4 25 . 0.1 N 1011:1994
35 7.86 ) -0.06 ) 1.0626 Anhyd CuSO;, mL AC'r?]EOO H2504 6.25 specification for
(97:3) Soya Flour
. H2S04 12 | 4% H3BOs3, AOAC 991.2, 19th
38 7.90 0.55 0.19 0.11 0.400 | Salt mixture mL 20 mL. 0.2 N HCI Ed 2012
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Total
. MU Sample Acid . Conver-
Laboratory | Nitrogen z score A Weight Catalyst Volume Recelyer Titrant sion Reference
Number score ©) (mL) Solution Factor
(9/100g) | (g/100g) g
Assigned value obtained from robust average (x*) + robust SD (s* = 7.87 + 0.16 g/100 g (CV 2.0%, n=66) with uxy =0.02 g/100 g
H2S0, / Boric acid
39 7.93 - 0.37 - 0.5 Cu 10 30 mL 0.1 M HCI - AOAC 991.20
Sulphuric Boric acid
41 7.95 0.28 0.51 0.58 0.5 K2S04:CuSO4 | acid 15 25 mL 0.1000 6.25 AOAC 2001.11
mL
. H3BO3 1% SNI 01-2891-1992.
42 7.84 0.19 -0.19 -0.31 0.5 Selenium H2S04 30 mL. HCIO0.1 N boint 7.1
. . H2S04, H3BOs3, 25 National Standard,
43 7.80 0.40 -0.43 -0.34 1 Mix selenium 12 mL mL HClI 0.2 M 1.4007 inhouse method
NazSO4 conc somLoaN | 02N AOAC 19th Ed
44 8.02 0.01 0.94 7.13 0.5063 CuSO; HZSH?C 20 HSOs NaOH 5.71 2012
79 K2SO4 + 98% o Dot
45 7.96 0.52 0.56 0.34 1 0.8g H,S0, 15 | 4.0% Borie | 0.5 1 625  |ISO 5983-2
CuS0..5H,0 mL 2o
Selenium
48 7.72 0.15 -0.95 -1.96 1 Mixture 20 30 0.1 1 MU-01/04
reagent
49 6.94 0.36 5.81 -5.14 1,2 |Kjeltabs Hason 20 | Boric Acid 02N 57  [AOAC20thEd
. : . : : ) 2 m[‘ 50 mL H2S04 . 2016
. . Fish M
H2S0Oq4, Boric Acid, HCI, .
50 8.33 0.18 2.90 5.05 1.1567 Cu 15.0 mL 750 mL 0.0902 6.2':5,5R7lce AOAC 984.13
. H,S048 | H3BO3 3% HCI
53 7.86 0.09 -0.04 -0.14 0.3 Selenium mL 25 mL 0.0958 N 571 SNI-01-2891-1992
. H2S04 12 | 25 mL 4% 0.3 M
54 7.51 0.29 -2.23 -2.48 1 Kjeltabs mL Boric Acid H,SO4 5.95 AOAC 920.87
250 mL
Erlenmeyer
55 7.70 0.08 -1.06 -3.80 1 K2so4/se | H2S0415 flask, 25 mL | HCI0.1 M - AOAC (2012)
mL . 991.20
4% Boric
Acid
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Total
. MU Sample Acid . Conver-
Laboratory | Nitrogen z score A Weight Catalyst Volume Recelyer Titrant sion Reference
Number score ©) (mL) Solution Factor
(9/1009) | (g/100g) g
Assigned value obtained from robust average (x*) + robust SD (s* = 7.87 + 0.16 g/100 g (CV 2.0%, n=66) with uxy =0.02 g/100 g
Kjeltabs H2SOq4 Boric Acid 0.09729 M AOAC Intl 20th Ed,
56 781 0.20 -0.39 -0.60 | 101193 | g oo 12.0mL | Soln 25 mL HC 625 15016 981.10
. . Based on AOAC
58 7.85 0.23 -0.13 -0.17 0.5 - - Boric Acid 0.25 HCI 1.0 20th Ed 2016
AOAC (2012)
60 7.92 - 0.31 - - - - - - - 201111
%iﬁgécusm H2S04 | Boric Acid AB8501
61 7.82 0.34 -0.31 -0.29 1 catalyst 20 mL 50 mL 0.1 M HCI 6.25 Kjeldahl/Boric Acid
Method
tablets
63 7.97 - 0.62 - - - - - - - -
H>SO4 15 | Boric acid 0.2N Inhouse based on
67 8.03 0.22 1.00 1.43 0.5xxx | CuSO4+K2S04 mL 50 mL HySOs 6.25 1SO 5988.2
68 7.88 - 0.06 - 0.5 Kjeltabs 17 50 0.1 N HCI 6.25 AOAC
69 7.93 - 0.36 - - - - - - - -
Kjeltabs 3.5 g,
71 7.98 0.24 0.69 0.90 10075, | 50,049, | 1259415 | Boricacid | 0.2 N HCl AOAC 2001.11
0.9934 mL
CuS0,4.5H,0
K2SOa, 4% Boric 0.05M
72 8.01 0.05 0.87 4.37 2 CUSOs, SeO, 25 acid 25 mL H2SO4 6.25 AOAC 920.87
1% Boric
. acid, 1%
Z(e'ggﬁbg Losos | BCGO0.1% FTC-02.01 (refers
73A 8.00 0.70 0.81 0.37 1 =9 soln, 0.7% HCI 0.2 M 6.25 to AOAC 2001.11,
K2S04, 0.4 g 15 mL Methvl Red 979 09
CuS04.5H;0) ethyl Re -09)
0.1% soln
(30 mL)
N/A (report
75 9.61 017 | 10.88 | 20.50 05 |Cusos H2504,5 | HaBOs 201 ey g9y as  |oN!01-2891-1992
mL mL . Butir 7.1
Nitrogen)
. Conc 4% Boric
78 7.77 0.10 -0.63 -1.86 2 Kjeltabs H2S0y4, id 25 mL | O-1NHCI - AOAC 19th Ed
15mL | @G em
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Total
. MU Sample Acid . Conver-
Laboratory | Nitrogen z score A Weight Catalyst Volume Recelyer Titrant sion Reference
Number score ©) (mL) Solution Factor
(g/100g) | (g/100g) 9
Assigned value obtained from robust average (x*) + robust SD (s* = 7.87 + 0.16 g/100 g (CV 2.0%, n=66) with uxy =0.02 g/100 g
0.1to IK/02/5.4.1/LDITP/

& 8.02 0.28 0.93 1.06 0.15 ) ) ) ) ) Analisis Protein
80 7.86 ; -0.06 ; 0'355“’ TAP/S3.5 25 40 0.1 625  |AOAC 984.13

60 mL 2% -

. ; 1.0140 |K3SO4and 20 mL . ; 0.09597 N Automated Kjeldahl

81 7.82 0.09 0.31 1.02 mean CuSO.5H,0 H,SO4 Borslglﬁmd Hel 5.71 Method

Boric Acid,

Bromocreso
83 7.93 0.05 0.37 1.91 05 |CusO. H2S04 N'IgtLeaen“c;l HCI (0.1) 6.25  |SNI-01-2891-1992

Methyl red,

30 mL
H2SO04
84 8.12 ; 1.56 ; 1 KIELCAT12- | gg0, 50 | HsBOs 4%, | i1 m ] KJELDAHL
0328 L 60 mL
DuMaster Protein
85 7.90 0.00 0.19 1.50 0.2 - - - - - Analyzer (Buchi)
86 7.98 0.75 0.69 0.29 o5 |359KSOu+ |\ TXC | % Boric | e ; AOAC (2012)
. : : : : 3.5mg Se 1225 4| Acid 30 mL : 981.10
5 mL
Sulphuric . .
87 7.67 0.35 -1.26 -1.14 051 |KSOs+Se Acid; 25 Bc’;'g rﬁcl_'d’ HC',\? 01 14 MTD/FOD/CHM-03
mL
89 7.71 0.38 -1.02 -0.85 0.5 CuSO. e |%° mA"CEjoriC 0.1 N HCl ; AOAC 991.2
90 7.68 0.14 -1.19 2 5l 03  |K.SOu Se 15 - 0.1 M HCl - none (2016)
001.11

91 7.72 0.05 -0.94 -4.69 - - - - - - -
92 7.95 - 0.50 - 1 CuSO4 H.SO04 Boric HCl 6.25 -
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Total
. MU Sample Acid . Conver-
Laboratory | Nitrogen z score A Weight Catalyst Volume Recelyer Titrant sion Reference
Number score ©) (mL) Solution Factor
(9/100g) | (g/100g) 9
Assigned value obtained from robust average (x*) + robust SD (s* =7.87 + 0.16 g/100 g (CV 2.0%, n=66) with uxp =0.02 g/100 g
H>O0, 5 mL,
Kjeltabs: 3.5 . .
H,SO4 12 | Boric acid 0.05N
93 7.61 - -1.63 = 2 g §29804, mL 25 mL H2S04 5.95 AOAC 945.18-B
CuS04,5H,0
o4 8.24 ] -~ ) L |cusossHo | SO | 1% Boric | 4 v ) AOAC (2012)
. . and K>SO > acid ' 991.20
13 mL
95 7.91 0.07 0.22 0.85 - - - - - - -
_ 79 K2S0q4, 0.8 15 mL 30 mL 4%
98 7.82 - -0.31 - 1.0 g CuSO4 H,SO4 Boric Acid 0.2 N HCI - AOAC 976.05
CuS0O4 and H2SO0, / 4% Boric 0.2N Inhouse based on
100 7.86 0.33 -0.06 -0.06 05 1k,s04 15mL | Acid50mL | H.SOq 625 |50 5983-2 (2009)

23/ 397




APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Asia Pacific Food Analysis Network

Nitrogen content(g/100 g)

12

10

— — —
T
»
w
ila
uL oo
[ T I B - R ]

| mmssm Participants' results
! Robust average
| m——— Robust average + 26,

Nitrogen results with expanded uncertainty

' S R B T

. g la = ‘vw oo la &5 & *B=0-
"""""I'"I"""I' L B
- - m = o o m
m = L ] : o~

™~

Kernel Density Plot
Fixed h: 0.12

2.5

Xgt 7.87 g/100g

1.5

0.5

[y
[N

__________ 1 - L
g >3

|,
da =
I 1 T i
I T didizimde [} N |
-y - 00 uwn W M ST T O M~ W
o ~ = 00 G W ™

= SRR aqg832RA 2 TR EHR2ARIS

Laboratory Code Number

98
18
10
42
58
35
80
100
53
92

EERE R 3
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Z score

4.00

3.00

2.00

1.00

0.00

-1.00

-2.00

-3.00

-4.00

z score for Nitrogen in Defatted Soybean Flour

Laboratory Code Number

Figure 6. Plot of ordered z scores for total nitrogen results in defatted soybean flour
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Figure 7. Plot of Zeta score for total nitrogen in defatted soybean flour, following the ordered z scores in the above Figure 6.
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Figure 8. Plot of ordered z score for total nitrogen in defatted soybean flour, categorised in groups according to analytical
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

The selected test material used in this study is the defatted soybean flour which contains low level of total lipid - less than 2 g/100g.

For lipid determination of plant origin, e.g., cereals, legumes seeds. acid hydrolysis prior to direct extraction with non-polar solvent to
break the lipid-carbohydrate bond and to hydrolyse protein is required for sample treatment.

In this study, 22 out of 55 of participating laboratories (40 %) did not include the acid hydrolysis in the process for lipid analysis. Most of
them reported very low levels of total lipid content, ranged from O to less than 0.5 g/100 g. Those who included acid treatment prior to
solvent extraction reported higher level of total lipid, 1.49 + 0.67 g)/100 g (mean+SD) but with wide variation (%CV = 45), due to the low
level of fat content in the selected test material. Thus, the laboratory performance on lipid analysis in defatted soybean flour could not
be evaluated.

Table 6. Evaluation of laboratory performance ontotal fat analysis (g/100 g, as received) in defatted soybean flour

Laboratory
Number

Total fat

(9/1009)

MU

(9/1009)

Z score

Zeta
score

Fat weight
(9)

Hydrolysis
(YIN)

Extraction Solvent

Extraction
Time
(hours)

Method Reference

Assigned value obtained from robust average + robust SD = 1.48 + 0.78 g/100 g (CV 52.7%, n= 40 only laboratory who performed hydrolysis before extraction)

Acceptance criteria =

|z score| <
2.00

|C score| <
2.00

2 0.10 -
4 1.61 0.12
5 0.52 -
6 0.11 0.00
9 0.14 -
10 0.28 -

Not evaluate
due to high
variation of

results

2.00 N Petroleum Ether 8 AOAC (2016) 920.39
1.XXXX Y Diethyl Ether and - Based on AOAC
Petroleum Ether
AOAC 20th Ed, 2016,
2.0000 N Petroleum Ether 15 2003.05, Chapt 4
3.0000 N Diethyl Ether 80 min AOAC 2003.05
Based on AOAC 20th
2 N Petroleum Ether 15 Ed, 2016, 2003.05,
Chapt 4
AOAC 2012, 32.2.09 E,
2 N Petroleum Ether 5 Chapt 32
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Total fat MU i
Laboratory Zeta Fat weight | Hydrolysis ion Sol Extraction hod Ref
Number z score score ©) (YIN) Extraction Solvent Time Method Reference
(g/1009) (9/1009) (hours)
11 0.00 - 4.0000 N Petroleum Ether 16-18 hr AOAC (2016) 922.06
12 <LOD - 2 E%Se's‘;f)'g Petroleum Ether 2 AOAC (2016) 984.15
Diethyl Ether and
14 1.98 0.02 2 Y Petroleum Ether 3 AOAC 922.06
Based on ISO
15 0.66 - 1 Y Petroleum Ether 1 1443:1973
Diethyl Ether + SNI 01-2891-1992 Food
16 2.29 0.11 2 Y Petroleum Ether i & Beverage
18 1.64 - 2.0 Y Petroleum Benzine 6 SNI 01-2891-1992
NOt eval u ate AOAC 2003.05, AN305
19 0.28 - d ue to h | g h 1 N Petroleum Benzene 1 FOSS, 20’05 '
21 1.45 - variation of 0.5t0 1.0 Y Pg;iﬁgﬁ'nftgﬁ]rer 2 AOAC 932.06 (2016)
results
22 0.55 - - - - - -
23 <LOR - 1.90 N Petroleum Ether 1 AOCS Am5-04
Laboratory Handbook of
25 0.97 - 7.1745 N Hexane 8 Methods of Food
Analysis, 3rd Ed, R. Lees
27 1.41 0.17 2 Y Diethyl Ether 2 SNI 2354-3:2017
2.0039, Diethyl Ether,
30 2.28 - > 0027 Y Petroleurn Ether 3 AOAC (2016) 925.10
31 2.20 0.07 3.5 Y Petroleum Benzene 4 SNI 01-2891
32 0.82 0.03 2.0832 Y Petroleum Ether %g ﬁgﬁﬁ? Acid Hydrolysis
Petroleum Ether Sri Lanka Standard
35 0.67 - 5.5793 N 60-40 °C 16 1011:1994 specification
for Soya Flour
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Total fat MU i
Laboratory Zeta Fat weight | Hydrolysis ion Sol Extraction hod Ref
Number Z score score ) (YIN) Extraction Solvent Time Method Reference
(g/1009) (9/1009) (hours)
Diethyl Ether, . AOAC 922.06, 19th Ed
38 1.88 0.24 2.000 Y Petroleum Ether 1 min each 2012 (total fat)
Diethyl
39 1.35 - 1 Y Ether:Petroleum 6 min AOAC 922.06
Ether (1:1)

Petroleum Ether /
41 2.04 0.09 2 Y Diethyl Ether - AOAC 954.02
42 0.78 0.01 3 Y Hexane 2 SNI 01'28981'21992' point
43 0.41 0.30 2 Hexane 3 National Standard

Not evaluate Petroleum Ether, ,

44 1.70 0.07 : 2.0495 Y Anhydrous Ether 2 mins AOAC 19th Ed, 2012
45 0.18 0.01 d ue to h I g h 15 N Petroleum Ether 2.25 ISO 11085
48 1.45 0.11 variation Of 1 Y Diethyl Ether 3 x 20 mins MU-01/02
49 4.04 0.20 resu ItS 2 Y Petroleum Ether 1 minute AOAC 20th Ed 2016
50 2.84 0.06 2.0000 Y Pet. Ether 2.0 AOAC 920.85
54 1.79 0.04 1 Y 1:1 Mixed ether 5 AOAC 923.03
55 1.16 0.04 2 Y Ether'efﬁérro'e”m 1 AOAC (2012) 992.06
56 1.54 0.01 1.01512 Y Petroleum ether 5 mins AOAC Ingfé)tLEd, 2016
59 0.70 0.01 1to2 Y Petroleum Benzine 4 SNI 01'28%1;992 point
60 0.37 - - - - - AOAC (2012) 2003.06

Petroleum Spirits A6301 Soxtec (A6302
61 1.50 0.10 2 N (Y) (Diethyl 1(-) Acid Hydrolysis)
63 1.87 - - - - - -
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Total fat MU i
Laboratory Zeta Fat weight | Hydrolysis ion Sol Extraction hod Ref
Number Z score score ) (YIN) Extraction Solvent Time Method Reference
(g/1009) (9/1009) (hours)
AOAC 963.15, 20th Ed
66A 0.11 0.08 3.5586 N Petroleum Ether 0.75 2016 (Crude Fat)
AOAC 963.15, 20th Ed
66B 0.06 0.04 1.5005 N Petroleum Ether 0.75 2016 (Crude Fat)
67 0.11 0.01 1.0xxx N Petroleum Ether 1.30 Inhouse %z;soeggon AOAC
68 1.84 - 2 N Petroleum ether 6 AOAC
69 0.36 - - - - - -
71 0.22 0.08 11'%%25‘;' N Petroleum Ether 2 AOAC 2003.05
NOt eval u ate Petroleum ether
72 1.12 0.12 . 2 Y Di ! 1 min AOAC 922.06
iethyl ether
d ue to h I g h FTC-06.01 (refers to
73A 0.26 0.09 . . 1 N Petroleum Benzene 1 A A- 5
variation of OAC 2003.05)
75 292 0.03 2 Y Hexane 4 SNI 01-2891-1992 Butir
results 8.2
SNI 01-2891-1992 Butir
79 1.87 0.03 1 Y - - 82
81 2.07 0.08 Zrﬁoesazn7 Y Anhydr;lﬁzrDlethyl 20 cycles Soxhlet Method
83 11.08 0.41 15 Y HCC &et';eetrm'e“m 2 SNI-01-2891-1992
84 0.44 - 5 Y Petroleum Ether 4 SNI 01-2891-1992
86 0.47 0.05 2 Y Hexane 0.75 AOAC (2012) 922.06
87 0.52 0.20 1.5 Y Hexane 2 MTD/FOD/CHM-04
89 0.84 0.02 5 Y Petroleum Ether 16 AOAC 963.15
90 1.30 0.04 2 - Diethyl Ether - AOAC (2016) 954.02
91 0.65 0.03 - - - - -
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Total fat MU ) . Extraction
L?\Ibuorrr]akljtgrry Z score sch)t?e Fat \(Aée)'ght Hy((j\r(tl)ll\l);ss Extraction Solvent Time Method Reference
(g/1009) (9/1009) (hours)
92 0.20 - 1 N Petroleum Ether 1 -
93 1.48 - Not evaluate 2 - - - -
94 2.48 - due to high 2 Y %igtt:‘g’lljmeétﬁgf - AOAC (2012) 922.06
variation of
95 0.28 0.01 - - - - -
results
N Ankom Filter bag
98 0.22 - 15 N Petroleum Ether - Technique
100 0.15 0.01 15 N Petroleum ether 60 mins AOAC AMgEJOOAéreapprove
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Figure 9. Distribution of total fat results @scending ordern in defatted soybean flour with expanded uncertainty
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DIETARY FIBRE
Using defatted soybean flour as the test material, the step for fat removal in dietary fibre (DF) determination is omitted.

The AOAC enzymatic gravimetric methods was mainly used by participating laboratories for determination of total DF in 0.5 to 1 g of
defatted soybean flour (except one good performance lab used 0.3 g). However, not all of them passed the criteria for good
performance.

Thirty laboratories submitted the report on DF determination; 19 laboratories were identified as good performance laboratories (63%); 4
and 5 laboratories (30%) reported extremely high (and low levels, respectively and 2 of them reported questionable levels (Figure 11).

Activities and purity of enzymes alpha-amylase, protease and amyloglucosidase which involve in removing starch and protein in the
sample are the critical factors in the determination of total DF. To ensure that enzymes have not degraded, the activities must be
checked for each of new lot or at maximal interval of 6 months. Applying the degraded enzymes could affect the efficiencies in
removing other components from the sample, resulting in extreme high values of the final residue of the DF.

Three laboratories used the AOAC methods for crude fibre or ISO method for neutral detergent dietary fibre determination; as expected
they reports extremely low levels of DF.

In addition, it was found in the previous PT programmes, some laboratories did not corrected the amount of protein and ash from the
residue; they reported extreme high values of DF.

The reference value of total dietary fibre content in defatted soybean flour obtained from 19 good performance laboratories is 16.80 +
1.26 g/100 g (mean+SD, %CV=7.5).
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Table 7. Evaluation of laboratory performance on total dietary fibre analysis (g/100 g, as received) in defatted soybean flour

Laboratory
Number

Total dietary

fibre g/100g)

MU

(9/1009)

Z score

Zeta
score

Sample
weight (g)

Digestion
Technique

Digestion
Medium

Method Reference

Assigned value obtained from robus

t average (x*) + 3SD, =16.44 +1.29 g/100 g (CV 7.8%, n= 30) with u,,; = 0.64 g/100 g

L z score| |C score|
Acceptance criteria = |
P <2.00 < 2.00
. . AOAC (2016)
2 18.50 - 1.60 - 0.50 Enzyme Digestion 985.29
4 16.50 0.42 0.05 0.09 1.XXXX Enzymatic Buffer Based on AOAC
Based on AOAC
11 17.99 - 1.20 - 0.5000 Enzyme HClI (2016) 985.29
12 18.60 1.69 1.67 2.04 0.3 Enzymatic  |Phosphate buffer|  AO%¢ (2010)
a - amylase 97.5
+2.5°C 30 min,
Enzymatic - Protease 60 +
14 16.54 - 0.08 - 0.5 Gravimetric 1°C 30 min, AOAC 985.29
Method Amyloglucosida
se 60 +1 °C 30
min
16 27.70 0.27 8.73 17.21 1 - - AOAC 985.29
Acid Digestion Base Diestion,
19 1.82 - -11.33 - 1 H2S04 125%, |NaOH 1,1.25%, AonC 27810 A
95°C 30 min 95°C 30 min ' '
21 9.23 - -5.59 - 1.0 Water bath 100 °C 15 min AOAC 985.29
(2016)
31 15.89 - -0.43 - 1 Enzimatik AOAC 991.43
Enzymatic
32 16.50 0.26 0.05 0.09 1.0100 Gravimetric Buffer AOAC 991.42
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Laboratory Total dietary MU Zeta Sampl Digesti Digesti
ample igestion igestion
Number zscore score weight (g) Technique Medium Method Reference
fibre g/100g) (9/1009)
Assigned value obtained from robust average (x*) + 3SD, = 16.44 + 1.29 g/100 g (CV 7.8%, n=30) with u,, =0.64 g/100 g
Enzymatic AOAC 985.29, 19th
38 18.50 3.32 1.60 1.16 1.000 Digestion Phosphate buffer Ed 2012
39 14.20 - -1.74 - 1 Enzyme Buffer solution AOAC 985.29
43 31.02 3.71 11.30 7.43 1 - - AOAC
Amylase,
. protease, AOAC 985.29 19th
48 18.14 0.43 1.32 2.52 1 Enzymatic amyloglucosida £d 2012
se
Alpha-Amylase,
. Protease, AOAC 20th Ed 2016
49 24.00 0.00 5.86 11.81 0.5 Enzymatic Amyloglucosida / Sigma Kit
se
54 17.60 0.10 0.90 1.81 1 Enzymatic Ph°7ghn§yenf’;ﬁer AOAC 985.29
Enzymatic- AOAC (2012)
55 13.45 1.81 -2.32 -2.70 0.5 Gravimetric - 985.29
Based on AOAC
58 28.30 0.17 9.19 18.37 1.0 - - 20th Ed 2016
59 7.38 0.23 -7.02 -13.93 102 Enzymatic . AORC L8N Ed
Enzymatically A6234 (ANKOM
Digested with Methylated
61 15.40 2.16 -0.81 -0.83 0.5 protease and spirits auitr?smtritrig nTtl)JF
amyloglucosidase
63 16.70 - 0.20 = - - - -
67 14.40 - -1.58 - 1.0xxx Enzyme Digestion - AOAC 985.29
68 16.80 - 0.28 - 0.5 Enzyme - AOAC
69 16.26 - -0.14 - -
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Total dietary MU

Laboratory 7 score Zeta Sample Digestion Digestion
Number score weight (g) Technique Medium

fibre g/100g) | (g/100g)

Method Reference

Assigned value obtained from robust average (x*) + 3SD, = 16.44 + 1.29 g/100 g (CV 7.8%, n=30) with u,, =0.64 g/100 g

Neutral Detrergent /

71 5.27 0.08 -8.66 -17.42 L0018 | heat stable alpha - SO 16472:2006
' amylase
Enzymatic
Digestion (Heat-
mean MES-TRIS AOAC 991.43
81 16.90 0.90 0.36 0.59 1.0003 stable alpha- Buffor (Modified)

amylase, protease,
amyloglucosidase)

Enzimatic
83 19.70 1.04 2.52 3.95 1 gravimetry - AOAC 991.43
Enzymatic -
86 17.00 1.15 0.43 0.65 0.5 Gravimetric - Aoggs(ggﬂ)
Method '
90 6.96 2.28 -7.35 -7.25 0.5 Fibertec - AQAC (2016)
AOAC (2012)
94 16.76 - 0.25 ; 1 ] ) AC (20
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Asia Pacific Food Analysis Network
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Figure 10. Distribution of total dietary fibre results @scending order) in defatted soybean flour with expanded uncertainty
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Z score
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Figure 11. Plot of ordered z scores for total dietary fibre results in defatted soybean flour
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Zeta score for Total dietary fibre in Defatted Soybean Flour
4.00

3.00

2.00

1.00

Zeta score

-1.00 -

-2.00

-3.00 ~

-4.00 -

Laboratory Code Number

Figure 12. Plot of Zeta score for total dietary fibre in defatted soybean flour, following the ordered z scores in the above Figure 11

40/ 397



APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Z score

4.00

3.00

2.00

1.00

0.00

-1.00

-2.00

-3.00

-4.00

Enzymatic Gravirnetric method

11

Acid/ Basei

{—*—\

Not sp

Laboratory Code Number

Figure 13. Plot of ordered z score for total dietary fibre in defatted soybean flour, categorised in groups according to analytical
methods/parameters used
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ASH

Seventy-three laboratories participated in ash determination. The majority of the participants (47 lab, 64%) used the temperature of
520-550°C for 2 to 24 h for ashing. Others applied higher temperature of 600°C for 2-10 h (Table 8, Figure 17).

About 56% of total participants (41 out of 73 lab) included charring the sample over a hotplate or a Bunsen burner before incineration in
a muffle furnace.

Charring the sample over a hotplate, initially at low temperature to avoid losing ash with flame, then increase the temperature gradually
until smoking ceases before incineration in a muffle furnace. If the sample is not completely white, moist ash with a few drops of water
or diluted acid. Evaporate on water bath and repeat heating in the muffle furnace for 30 — 60 min until constant weight is obtained.
This step is recommended as it could reduce the period for getting completely white ash under the high temperature in the muffle
furnace. It could prevent fluffing of ash during opening the furnace

Based on z-scores, most laboratories (65 out of 73, 89%), were identified as good performance on ash analysis. Two lab each reported
extreme high values and extreme low values and three reported questionable values; they must review each step of ash determination
and do corrective action.

The consensus value of ash content in defatted soybean flour obtained from 65 good performance laboratories is 6.32 + 0.32 g/100 g
(mean+SD, N=65, %CV=5.0)
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Table 8. Evaluation of laboratory performance on ash analysis (g/100 g, as received) in defatted soybean flour

Ash MU
Laboratory Zeta Sample Pre- Ash Ash
Number Z score score weight Charring Tempoerature Time Method Reference
(9/100g) | (g/1009) (@) (YIN) (°C) (hours)
Assigned value obtained from robust average (x*) +robust SD (s*) =6.31 + 0.33 g/100 g (CV 5.2%, n=73) with u,, =0.05 g/100 g
o |z score| |C score|
Acceptance criteria = <2.00 % 2.00
2 6.59 - 0.85 - 2 Hot plate 600 2 AOAC (2016) 942.05
4 6.20 0.16 -0.33 -1.17 - - - - -
5 6.15 - -0.49 - 2 - 550 3 1ISO 5984:2002
6 6.06 0.21 -0.76 -2.17 2 Pre-burn on 600 4 AOAC (2016) 942.05 4.1.10
Hotplate
8 6.06 0.01 -0.76 -4.98 5 Char 30 600+20 | Untlgrey SLS 898:1990
minutes ash
9 6.12 - -0.57 - 1to2 - 550 25 Based on 1SO 5984:2002
10 6.02 - -0.88 - 2 - 600 2 AOAC 2012, 32.2.09 B, Chapt 32
11 6.69 - 1.15 - 2 Preh';i"’:t 3 550 3 ISO (5984) 2002 (E)
12 6.44 0.04 0.39 2.41 0.5 CT]am”g on 550 2 AOAC (2016) 930.30, 945.46
ot plate
14 6.06 0.05 -0.76 -4.51 5 Charring 550 5 AOAC 923.03
15 6.02 - -0.88 - 4 - 550 8 AOAC (2016) 923.03
16 5.97 0.06 -1.03 -5.83 2t03 . 550 8 SN 01-2891-1992 Food &
everage

18 6.66 - 1.06 - 2 Charring 550 4 SNI 01-2891-1992
19 5.84 - -1.43 - 1 - 600 3 AOAC 942.05
21 6.83 0.05 1.58 9.23 1 4 550 6 AOAC 923.03 (2016)
22 7.30 - 3.00 - - - - - -
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Ash MU )
Laboratory Zeta Sampr{e ChPre_ T Ash _ﬁSh Method Ref
Number Z score score weight arring empoerature ime ethod Reference
(9/100g) | (9/100g) (@) (YIN) (’C) (hours)
Assigned value obtained from robust average (x*) + robust SD (s* =6.31 + 0.33 g/100 g (CV 5.2%, n=73) with u,, =0.05 g/100 g
23 6.16 - -0.45 - 2 - 550 3 1ISO 5984
5.0205/ | Addition of Laboratory Handbook of Methods
25 6.53 ] 0.57 ) 5.0206 HNO3 550 4 of Food Analysis, 3rd Ed, R. Lees
26 5.92 0.01 -1.18 -7.78 4 D?’é%%gt 525 24 AOAC No. 923.03
Drying in
vacuum
oven 105°C
27 7.79 0.19 4.48 13.79 2 22 hours 550 8 SNI 2354.1:2010
then 2 hours
at 300°C in
furnace
3.5037,
30 6.88 - 1.74 - 35033 - 550 10 AOAC (2016) 923.03
31 6.65 0.26 1.03 2.44 3 - 600 10 SNI 01-2891
32 6.69 0.14 1.15 4.50 2.0151 Charring 550 8 AOAC 923.03
Charring on Sri Lanka Standard 1011:1994
35 7.18 0.12 2.64 11.14 5.3337 Bunsen 550 + 25 3 specification for Soya Flour
Free flame by
37 6.30 - -0.04 = 3 hotplate 550 4 AOAC (2016) 938.08
38 6.49 0.02 0.55 3.50 2 Charring 550 2 AOAC 923.03, 19th Ed 2012
39 6.21 - -0.30 - 2 Charring 550 5t06 AOAC 942.05
40 5.30 0.03 -3.06 -19.47 - - - - -
41 6.11 0.30 -0.61 -1.29 2 - 600 2 AOAC
42 0.13 0.00 -18.73 -123.60 3 - 600 5 SNI 01-2891-1992. point 6.1
. 3to .
43 6.29 0.03 -0.06 -0.38 2 Charring 550 constant National Standard
44 6.76 0.75 1.36 1.19 1 Charring 520.0 8 AOAC 19th Ed, 2012
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LaNbSr;att)Z:y Ash M Z score szceot?e aaeTgpk:? Chzrr(rei-ng Temszrature 'ﬁrﬁ]he Method Reference
(9/1009) (9/1009) (9) (YIN) (°Cc) (hours)
Assigned value obtained from robust average (x*) *robust SD (s*) =6.31 + 0.33 g/100 g (CV 5.2%, n=73) with u,, =0.05 g/100 g
45 6.72 0.08 1.23 6.42 2 - 550 + 20 3 ISO 5984
48 6.48 0.14 0.51 1.96 3 Charring 550 3then & SNI 3549 2009
49 6.67 0.33 1.09 2.09 1,3 Charring 555 6 AOAC 20th Ed 2016
50 6.49 0.12 0.55 2.36 2.0118 Charring 550.0 6 AOAC 923.03
54 6.44 0.10 0.39 1.84 1 Charring 525 5 AOAC 92.03
55 6.21 0.04 -0.32 -1.93 3 Charring 550 2 AOAC (2012) 923.03
56 6.26 0.06 -0.15 -0.86 4.02388 None 550 8 AOAC Intl 20th Ed, 2016 923.03
58 6.46 0.58 0.45 0.51 3 - 550 8 Based on AOAC 20th Ed 2016
59 6.16 0.06 -0.45 -2.57 2t0 3 - 550 15 SNI 01-2891-1992 point 6.1
60 6.34 - 0.09 = - - - - SNI 01-2891-1992 Butir 6
61 6.08 0.19 -0.70 -2.16 2 N/A 550 15 A6401 550C Ash
62 6.58 - 0.82 - - - - - -
63 6.10 - -0.64 - - - - - -
65 6.20 - -0.35 - 5.1881 - 545 25 Drying method
67 6.99 0.15 2.06 7.54 3.0xxx - 550 2 AOAC 923.03
68 6.60 - 0.88 = 2 Y 600 2 AOAC
69 6.34 - 0.09 - - - - - -
70 6.64 0.50 1.00 1.29 1 - 550 5 -
71 5.92 0.48 -1.18 -1.59 LO0o, - 600 3 AOAC 942.05
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Ash MU Sample Pre- Ash Ash
LaNboraktjory z score 2B weight Charring Temperature Time Method Reference
umber | (g/100g) | (g/100g) score (@) (YIN) (C) (hours)
Assigned value obtained from robust average (x*) +robust SD (s*) =6.31 + 0.33 g/100 g (CV 5.2%, n=73) with u,, =0.05 g/100 g
72 6.58 0.05 0.82 4.83 2 Charring 550 4 AOAC 923.03
FTC-05.01 (refers to AOAC
73A 6.02 0.13 -0.88 - 1 N 600 35 942.05)
75 7.32 0.40 3.05 4.89 2 - 550 4 SNI 01-2891-1992 Butir 6.1
79 5.99 0.30 -0.96 -2.02 2t03 - 550 - SNI 01-2891-1992 Butir 6.1
80 6.02 - -0.88 - 2.X N/A 600 Constant AOAC 942.05
weight
81 6.08 0.10 -0.70 -3.25 Srﬁoesa“nl Charring 550 10 AOAC 923.03
83 6.10 0.34 -0.65 -1.22 2 - 550 4 SNI-01-2891-1992
84 6.16 - -0.45 - 2 Charring 600 6 AOAC 945.39
85 6.45 0.02 0.42 2.75 2 - 550 3 SNI 01-2896-1992
86 6.24 0.69 -0.21 -0.20 2 Charring 600 2 AOAC (2012) 945.39B
87 6.07 0.18 0.72 -2.30 25 H?}itt'gg on 550 Overnight MTD/FOD/CHM-02
89 6.45 0.03 0.43 2.67 2 Chrf‘"i”g on 550 16 AOAC 930.30
otplate
90 6.06 0.14 -0.76 -2.93 2 - 550 3 AOAC (2016) 942.05
91 6.28 0.02 -0.09 -0.59 - - - - -
92 6.32 - 0.03 - 5 550 3
93 6.17 - -0.42 - 2 Charring 600 2 AOAC 942.05, 945.39
94 6.31 - 0.00 - 2 Charring 550 5 AOAC (2012) 945.46
95 6.04 0.06 -0.82 -4.73 - - - - -
96 5.61 - -2.12 - 3 - 550 4 TCVN 8124:2009
97 6.00 - -0.94 - - 600 5 Sri Lanka Standard 1011:1994
98 6.31 - 0.00 - ~2.0 N 600 4 AOAC 942.05
100 6.13 0.12 -0.55 - 2 - 600 2 AOAC (2016) 942.05
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Figure 14. Distribution of ash results (ascending order) in defatted soybean flour with expanded uncertainty
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Figure 15. Plot of ordered z scores for ash results in defatted soybean flour
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Figure 16. Plot of Zeta score for ash in defatted soybean flour, following the ordered z scores in the above Figure 15.
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Figure 17. Plot of ordered z score for ash in defatted soybean flour, grouping by ashing temperatures
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Sample preparation by dry ashing or wet digestion was generally conducted for minerals analyses. If dry ashing is used, temperature
of the furnace should not exceed 450°C. Too high a temperature may cause the volatilisation of certain elements particularly Fe, K, Na,

S, Cl&P.

In this PT prgramme, the ashing tempertures higher than 450°C (520-550°C and 600°C), were used and more than 50% of the Lab
prepared the sample for mineral analysis by dry ashing. Laboratory performance on mineral analysis: effects of sample preparation -
dry ashing VS wet digestion - were evaluated.

Lab performance on Mineral analysis

Sample preparation

Data evaluation: a trial

Dry ashing | Wet digestion

CALCIUM (Ca)

Total No. of submitted data (N=47) 28 (60%) 19

% Lab with Good performance 51 63

% Lab with Extreme high/low values 28 26

% Questionable high/low values 14 11
POTASSIUM (K)

Total No. of submitted data (N=45) 25 (56%) 20

% Lab with Good performance 76 75

% Lab with Extreme high/low values 12 15

% Questionable high/low values 12 10
IRON (Fe)

Total No. of submitted data (N=48) 26 (54%) 22

% Lab with Good performance 65 82

% Lab with Extreme high/low values 16 9

% Questionable high/low values 19 9
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For Calcium and Iron:

sample prepared by wet digestion shows
higher percentage of laboratory with good
performance compared to those prepared
by dry ashing.

For Potassium:

No effect of methods used for sample
preparation on the laboratory
performance
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Table 9. Evaluation of laboratory performance calcium analysis (mg/kg, as received) in defatted soybean flour

. Based on Based on x* +
Calcium | MU | | otorence values? 2sDp” Sample | . . N Wave | pecovery Method
Lab . Digestion | Digestion length ;
weight h . Instrument Correction Reference
Number /K /ki zscore | 28 | sscore | 2012 (9) Technique | Medium (nm or (YIN)
(mg/kg) |(mg/kg) score score mass)
1Assigned value obtained from reference values (Gravimetric standard addition ICP-MS as X + 2SD, from Horwitz’ s equation) = 2100 + 207 mg/kg (CV 9.9%) with
Uxpt = 29 mg/kg; 2Assigned value obtained from robust average (x*) + 2SD, from Horwitz’ s equation = 2031 + 207 mg/kg (CV 10.2%, n= 52) with ux, = 36 mg/kg
HCI:HNO AOAC (2016, 20th
6 2189 238.1 0.43 0.72 0.76 1.14 2.0000 Acid H o AAS Ca422.7 Y Ed, 928.08, 985.35
3.2
(50.1.14)
. ) AOAC (2016),
11 43816 - 202.00 - 202.33 - 2.0000 | Dry Ashing | HCI:H,O AAS Ca 239.9 Y 975.03, 985.35
Closed AOAC (2016),
12 1720 140.0 -1.84 -4.83 -1.51 -3.11 0.5 vessel HNO; Flame AAS Ca422.7 N 98535
13 1120 -4.75 -4.41 0.5 Microwave :JCIQSHJ-((:)I Analytikal Jena Ca 422 N Internal Method
) : B : B ) 2 mL ContrAA 800 D
50% 1 1cP Horiba Jobin AOAC 975.03
14 1963 - -0.66 = -0.33 - 0.5 Ashing HNO3, Y ICa 393.366 Y o
o von 984.27
50% HCI
5%
Ultrawave ICP-MS (7900 Based on USFDA
15 2080 - -0. - . - 0.5 O HNO; + ) Ca 44 N .
0.10 0.24 Digestion 0.5% I:CI Agilent) a 4.7 version 1.1
HNO.+H ICP-OES Optima
16 2253 23.0 0.74 4.07 1.07 3.06 0.5 Hot plate 032 2| 7000 DV Perkin |Ca 317.933 N In-house Method
Elmer
18 1250 - -4.12 - -3.78 - 2.0 Dry Ashing HNO3 AAS, Varian Various N AOAC 968.08
HNO3:H Ca Manual AOAC 927.02,
19 3970 - 9.05 - 9.39 - 1 Furnace 20 (11) - by Buret N 944.03, 965.17
21 2544 6.6 2.15 12.35 2.48 7.16 0.1 Microwave 1800C | Mar Xpress (CEM) - Y AOA((23021061)1.14
22 741 - -6.58 - -6.25 - 0210 | Microwave | HNO3 | ICP-MS Perkin - - AOAC 2015.06
. mer
589, 766,
23 2020 - -0.39 - -0.05 - 1.00 Dry Ashing - ICP-OES 422, 285, - AOAC 985.01
238
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Calcium MU Based on Based on x* + Wave-
Lab reference values’ ZS.Dp2 Sample | 5. ciion | Digestion length | R€covery Method
weight gest ges Instrument 9 Correctio Reference
Number | malk z Zeta z Zeta (@ | Technique | Medium (mor | = viN)
gikg 99 | score score score | score mass)
1Assigned value obtained from reference values (Gravimetric standard addition ICP-MS as Xyt + 2SD, from Horwitz’ s equation) = 2100 + 207 mg/kg (CV 9.9%) with
Uxpt = 29 mg/kg; 2Assigned value obtained from robust average (x*) + 2SD, from Horwitz’ s equation = 2031 + 207 mg/kg (CV 10.2%, n= 52) with ux, = 36 mg/kg
5.0205/ Wet USEPA Method
25 1230 0.1 -4.21 | -24.30 | -3.88 | -11.19 | 5506 Digestion HNO;-HCI ICP-OES Ca 396.847 - 30508
Dry Water & |AAS Shimadzu AA-
26 1990 112 -0.53 -1.65 -0.20 -0.45 4.0 ashing HCI (1+1) 7000 Cad422.7 N AOAC No. 975.03
Dry .
31 1876 - -1.09 = -0.75 = 5 Ashing - AAS, Agilent - N AOAC 985.35
Wet Nitric + ICP-OES (Perkin Ca AOAC (2016)
37 1998 ) -0.49 - -0.16 B 1 Digestion | perchloric |Elmer Optima 8000)| 317.933 N 984.27
Dry Flame AAS, IAOAC 985.35, 19th
38 1740 82 | -1.74 | -6.61 | -1.41 | -3.53 | 1000 | ,qping | INHNOs | ghinadzu aas300 |C2 42270 - Ed 2012
39 1920 - -0.87 - -0.54 - 0.5 Micrgwa" - AAS Ca422.7 Y AOAC 985.35
41 0.3 - -10.17 - -9.83 - 2 - - - - - -
Dry Flame AAS, Agilent
42 1970 126 -0.63 -1.79 -0.30 -0.64 5 Ashing HNOs-HCI 280 FS Ca422.7 N IAOAC 985.35.2005
43 2148 291 0.23 0.32 0.57 | 0.72 05 Micrgwa" HNO3 ICP-OES  (Ca317.933 N AOAC
44 1575 132 | -254 | -6.99 | -2.21 | -4.68 | 1.0000 Dry AAS, Ca4227| N AOAC 19th Ed
. . . . : Ashing Thermoscientific :
HCI+HNO
Dr s*DI
45 1948 67 -0.74 -3.12 -0.40 -1.06 4 Ash?;lg (2+2+70 |AAS (Flame, Varian)| Ca 422.7 N AOAC 968.08
mL) on
hotplate
48 2482 24 1.85 10.15 2.19 6.22 5 Diglzgion AA800 Perkin Elmer| Ca 422.7 N MU-03/21 (AAS)
Dry Conc AAS / AA-7000 AOAC 20th Ed
49 1640 82 -2.23 -8.45 -1.89 -4.74 1,3 Ashing Nitric acid Shimadzu Ca422.7 N 2016
50 1585 86 -2.49 -9.20 -2.16 -5.34 2.0000 Wet Acid Flame AAS (Varian)| 422.7 N AOAC 985.35
4 mL
53 2806 197 | 3.42 | 674 | 375 | 6.36 03 | Merowav | HROs 1 | icPMs Thermo - . In house method
mL HzOz
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Calcium MU Based on Based on x* +
reference values® 2SDp® Sample | ~ . o Wave- | pocovery Method
Lab . Digestion | Digestion length -
weight h . Instrument Correction Reference
Number malk malk z Zeta z Zeta ©) Technique | Medium (nm or (YIN)
gikg 99 | score score score | score mass)
1Assigned value obtained from reference values (Gravimetric standard addition ICP-MS as X + 2SD, from Horwitz’ s equation) = 2100 + 207 mg/kg (CV 9.9%) with
Uxpt = 29 mg/kg; 2Assigned value obtained from robust average (x*) + 2SD, from Horwitz’ s equation = 2031 + 207 mg/kg (CV 10.2%, n= 52) with uxx = 36 mg/kg
54 1920 233 | -0.87 | -1.48 | -054 | -0.81 1 Agt:?r/] . HNO; ICP/Shimadzu (Ca317.933 N AOAC 984.27
Wet AOAC (2012)
55 204 ; -0.32 _ 0.01 - 15 digestion ICP-OES Ca 317.933 Y 984.27
Dry Ashing and
58 2053 23 -0.23 -1.26 0.10 0.30 3.0 Dry Ash HCl ICP-OES Quantitation by
ICP-OES
Dry . AOAC 18th Ed
59 1975 136 -0.60 -1.62 -0.27 -0.56 15 Ashing AAS, Shimadzu | Ca422.7 Y 985 35
AOAC (2012)
60 2000 - -0.48 - -0.15 = 968.08 (Ca, Mg)
61 1970 540 0.63 0.48 0.30 | -0.22 1 Acid block (HEgO/BHC Varian AA240FS | o 455 7 N AB407-26 AAS
- e - - digestion 3 Fast Sequential AAS )
LO, for P)
63 1785 - -1.53 - -1.19 =
Dry . Modified AOAC
64 2192 28 0.44 2.39 0.78 2.20 0.5070 Ashing 1 N HNO; | Shimadzu AA6300 | Ca 422.7 N 085,35
67 2100 - 0.00 - 0.33 - 200 | DryAsh | W | AAS, Perkin Elmer |Ca42267| N AOAC 968.08
69 2350 - 1.21 - 1.54 =
1.0036, Acid . AOAC 927.02,
71 0.2 0.0 -10.17 | -58.65 | -9.83 | -28.36 1.0063 Digestion HCI (1:3) Titration
72 1760 167 -1.65 -3.74 -1.31 -2.46 3 Ashing HNO3 |AAS/ Analytik Jena| Ca 422.7 N AOAC 985.35
FTC-46.01 (refers
Dry AAS (280FS AA,
73A 0.2 0.1 -10.17 | -58.65 | -9.83 | -28.36 1 ashing Hot plate Agilent Technology) Cad22.7 N to A%gggg)&o&
FTC-46.01 (refers
Dry AAS (280FS AA,
73B 0.2 0.0 -10.17 -58.65 -9.83 -28.36 1 ashing Hot plate Agilent Technology) Ca422.7 N to A%égozﬁ)&o&
Wet .
. . HNO3 + ICP-OES Agilent In House Method
75 2054 131 -0.22 -0.62 0.11 0.24 1 (ggebslt(l)iﬂ) H202 5100 Ca 317.933 N ICP-OES
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. Based on Based on x* +
Calcium MU - .
reference values® 2SDp? Sample N o Wave Recovery Method
Lab . Digestion | Digestion length ;
weight . . Instrument Correction Reference
Number malk malk z Zeta z Zeta ©) Technique | Medium (nm or (YIN)
gikg 99 | score score score | score mass)
1Assigned value obtained from reference values (Gravimetric standard addition ICP-MS as X + 2SD, from Horwitz’ s equation) = 2100 + 207 mg/kg (CV 9.9%) with
Uxpt = 29 mg/kg; 2Assigned value obtained from robust average (x*) + 2SD, from Horwitz’ s equation = 2031 + 207 mg/kg (CV 10.2%, n= 52) with uxx = 36 mg/kg
. . Berghof Speedwave
8 2529 120 2.08 6.14 241 | 533 05 | Mircowave | Acid 4 Microwave  (Ca 393.366 MP-AES
Digestion Digestion - - .
Digestion Unit
81 2150 123 | 024 | 070 | 058 | 1.26 | M@ | pyashing | 1NHNO; | Shimadzu AAS AA AOAC 999.10 Mod
Ca (Ca, Fe) (Ca, Fe) 6300 Ca422.7 N (Na, K), 985.35
1.0027, ’ ' Mod (Ca, Fe)
82A 2340 66 1.16 4.93 1.50 3.92 0.250 none none HPGe detector, Neutron Activation
) Canberra Analysis (NAA)
828 2410 140 e olld) e ety 1.00 Microwave | Nitric Acid AAS, GBC Y Flame SSA
Microwave Microwave digester
83 2259 40 0.77 3.88 1.10 3.07 o Mars Xpress, ICP Application Note,
0.3 Digestion - MS Nex | Perki Y Perkin El
with HNO3 ex lon (Perkin erkin Elmer
Elmer)
84 2180 220 0.39 0.69 0.72 1.13 Microwave HNO3 / .
0.5 Digestion H,0, ICP-OES, ICP-MS (Ca 317.933 N IAOAC 999.10:2005
86 1958 115 -0.69 -2.10 -0.35 -0.80 1.0000 | Wet Digest ) ICP-OES Ca315.8 v Aog&(g?la
87 2419 62 e 8.01 247 575 25 Dry Ashing HNOs;  |Furnace Thermolyne| ICP-OES N MTD/FOD/CHM-09
89 2442 37 L15E e L | 999 2 Dry Ashing ﬁﬁg" AAS Agilent Various N AOAC 985.35
3
9 2273 i 0.84 ) 1.17 i 1 Ultrawave - ICP-OES Ca 422.673 - -
91 2100 - 0.00 - 0.33 - i i i i i i i
92 215 i R ) T i 1 Ashing HNO, ICP-OES - - -
93 200 - -9.20 - -8.87 = 005 Charring, Hotplate, | Flame Photometer, N/A N/A AOAC 985.35
Dry ashing Furnace Sherwood
94 2496 - 1.92 - 2.25 - . ICP-OES / Perkin AOAC (2012)
15 Dry ashing - Elmer Ca 317.9 Y 084 27
95 2060 770 -0.19 -0.10 0.14 0.07 i i i i i i i
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Asia Pacific Food Analysis Network
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Figure 18. Distribution of calcium results (ascending order) in defatted soybean flour with expanded uncertainty
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Figure 19. Plot of ordered z scores for calcium results in defatted soybean flour
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Zeta score
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Figure 20. Plot of Zeta score for calcium in defatted soybean flour, following the ordered z scores in the above Figure 19
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Figure 21. Plot of ordered z score for calcium in defatted soybean flour, categorised in groups according to analytical

methods/parameters used
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Table 10. Evaluation of laboratory performance magnesium analysis (mg/kg, as received) in defatted soybean flour

Based on " 2
Lab Mg MY reference values’ P e Sample Digestion Digestion Wavelength | Recovery Method Reference
Amp gest ges Instrument (nmor |Correction
Number " ™ z Zeta z Zeta | weight(g)| Technique | Medium mass) (YIN)
(ma/kg) | (Maka)| seore | score | score | score
!Assigned value obtained from reference values (Gravimetric standard addition ICP-MS + 2SD, = 2650 + 259 mg/kg (CV 9.8%) with ux: = 38 mg/kg;
®Assigned value obtained from robust average (x*) + robust SD (s*)= 2652 + 343 mg/kg (CV 12.9%, n= 47) with Uxpt = 63 mg/kg
N |z score]| ||C score|| |z score| ||C score|
Acceptance criteria = <200 | <2.00 | <2.00 | <2.00
HCI:HNO=: AOAC (2016, 20th Ed,
6 2715 - 0.25 - 0.18 - 2.0000 Acid H,0 * AAS - Y 928.08, 985.35
2 (50.1.14)
11 2348 . 1.16 - -0.89 - 2.0000 | Dry Ashing | HCLH,0 AAS - Y AOAC (2016). 975.03,
12 3750 121 | 4.25 | 15.42 | 3.20 | 12.63 0.5 Cv'gzsgl HNO; | Fllame AAS - N AOAC (2016), 985.35
HNO; 10 Analytikal
13 1800 - -3.28 - -2.48 - 0.5 Microwave | mL + HCI 2 |Jena ContrAA Mg 285 N Internal Method
mL 800 D
. 50% HNOs, | ICP Horiba
14 2568 - -0.32 - -0.24 - 0.5 Ashing 50% HCl | Jobin Yvon | Md279.553 Y AOAC 975.03, 984.27
ICP-MS
Ultrawave | 5% HNO; + Based on USFDA 4.7
15 2540 - -0.42 - -0.33 - 05 Digestion | 0.5% HCI /f;ﬁgrﬁ) Mg 24 N version 1.1
ICP-OES
16 2933 30 1.09 6.96 0.82 4.37 0.5 Hot plate | HNO3+H,0, Ogi'/mpizlggo Mg 279.077 N In-house Method
Elmer
18 2500 - -0.58 - -0.44 - 2.0 Dry Ashing HNO; AAS, Varian Various N AOAC 968.08
21 2673 - 0.09 - 0.06 - 01 | Microwave | 180°C Ma(rcﬁr/le)ss Y AOAC 2011.14 (2016)
. ICP-MS
22 3259 - 2.35 - 1.77 - 0.2t0 0.3 | Microwave HNO; Perkin Elmer - AOAC 2015.06
589, 766,
23 2620 - -0.12 - -0.09 - 1.00 Dry Ashing ICP-OES 422, 285, AOAC 985.01
238
5.0205 / Wet
25 1800 0.07 -3.28 | -22.49 | -2.48 | -13.64 | o006 Digestion HNO;-HCI ICP-OES Mg 280.27 USEPA Method 30508
Water & AAS
26 2550 | 128 | -0.39 | -1.35 | -0.30 | -1.14 4.0 Dry ashing ater Shimadzu | Mg 285.2 N AOAC No. 975.03
HCI(1+1) | “AA-7000
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Based on 2
Mg MU 1 |Based on x* + S*
Lab reference values Sample | Digestion | Digestion | Wavelength Recovery Method Reference
. . . nstrument (nm or Correction
Number " K z Zeta z Zeta | weight(g)| Technique | Medium mass) (YIN)
(mg/kg) |(ma/kg) score | score | score | score
!Assigned value obtained from reference values (Gravimetric standard addition ICP-MS + 2SD, = 2650 + 259 mg/kg (CV 9.8%) with ux: = 38 mg/kg;
®Assigned value obtained from robust average (x*) + robust SD (s*)= 2652 + 343 mg/kg (CV 12.9%, n= 47) with Uxpt = 63 mg/kg
31 2337 - -1.21 - -0.92 - 5 Dry Ashing AAS, Agilent N AOAC 985.35
37 2577 0.28 0.22 1 Wet Nitic + | o o mer | Mg 285 213 N AOAC (2016) 984.27
- e B - - Digestion | perchloric (Opet:n:?a 80%8; g <00 ( ) 984.
1'\20'*1'\',\/?3 Flame AAS, AOAC 985.35, 19th Ed
38 2040 94 -2.35 | -10.13 | -1.78 -7.83 1.000 Dry Ashing HNO. for Shimadzu Mg 285.20 - 2012 (Fe modified
Fe3) ° AAB300 AOAC 999.11)
39 2500 - -0.58 - -0.44 - 05 Microwave AAS Mg 285.2 Y AOAC 985.35
Flame AAS,
42 2890 85 0.93 4.22 0.69 3.15 5 Dry Ashing | HNOs-HCI | Agilent 280 | Mg 202.6 N AOAC 985.35.2005
FS
43 2746 200 0.37 0.90 0.27 0.80 05 Microwave HNO; ICP-OES | Mg 285.213 N AOAC
HCI+HNOg+
45 2705 107 0.21 0.83 0.15 0.64 4 Dry Ashing DI (2+2+70 | AAS (Flame, Mg 285.2 N AOAC 968.08
mL) on Varian)
hotplate
48 4126 62 5.70 30.24 4.30 21.15 5 D_Dry_ AAB00 Mg 285.2 N MU-03/21 (AAS)
igestion Perkin Elmer
. AAS | AA-
49 2700 | 135 | 019 | 065 | 014 | 0.52 1,3 | DryAshing | ©OnS NIMC 7000 Mg 285.2 N AOAC 20th Ed 2016
Shimadzu
330.3,
50 2552 102 -0.38 -1.54 -0.29 -1.24 2.0000 Wet Acid Flame AAS 404.4, N AOAC 985.35
(Varian) 422.7,
248.3
_ _ _ _ 4 mL HNOs,
53 2260 31 151 9.55 114 6.09 0.3 Microwave | 1 mL HCI, lﬁz’:ﬂn?o In house method
1 mL H,0,
o4 2172 36 0.47 2L 0.35 1.85 1 Dry Ashing HNOs Sr:%;ézu Mg 279.553 N AOAC 984.27
55 2710 ) 0.23 ) 0.17 ; 15 d.We‘. ICP-OES | Mg 280.270 Y AOAC (2012) 984.27
igestion
_ _ _ _ Dry Ashing and
o8 2649 49 0.01 0.03 0.01 0.05 3.0 Dry Ash HCI ICP-OES - Quantitation by ICP-
OES
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Based on 2
Mg MU 1 |Based on x* + S*
Lab reference values Sample | Digestion | Digestion | Wavelength Recovery Method Reference
. . . nstrument (nm or Correction
Number " K z Zeta z Zeta | weight(g)| Technique | Medium mass) (YIN)
(mg/kg) | (mgrkg) score | score | score | score
!Assigned value obtained from reference values (Gravimetric standard addition ICP-MS + 2SD, = 2650 + 259 mg/kg (CV 9.8%) with ux: = 38 mg/kg;
®Assigned value obtained from robust average (x*) + robust SD (s*)= 2652 + 343 mg/kg (CV 12.9%, n= 47) with Uxpt = 63 mg/kg
AOAC 18th Ed 985.35
59 3520 | 380 (336 | 4.49 [EuCEE 1.5 | Dry Ashing oS, | Mg28s2 v (Fe: SNI 3751:2009
point A.10)
60 100 - -9.84 - -7.44 - i i AOAC (2012) 968.08
(Ca, Mg)
HNO Varian AA240
61 2480 362 -0.66 -0.92 -0.50 -0.90 1 Acid block (HNO /?4c FS Fast Ma 285.2 " A6407-26 AAS (A6417
digestion LO fér P) Sequential 9 ’ Spectro Method for P)
4 AAS
63 2642 - -0.03 - -0.03 - i i
67 3040 . 151 - 113 - 200 | DryAsh Ch\évnffcal AASE'IrFr:gki” Mg 285.21 N AOAC 968.08
69 2370 - -1.08 - -0.82 - i i
72 2620 | 223 | -0.12 | -0.25 | -0.09 | -0.25 . AAS |
’ : : ’ 3 Ashing HNO3 Analytik Mg 285.2 N AOAC 985.35
Jena
75 4619 112 7.60 29.16 5.73 23.45 Wwet HNO3 + ICP-OES In House Method ICP-
1 digestion - Mg 279.078 N
(hot block) H202 Agilent 5100 OES
78 2785 0.52 0.39 ook
- . - . - Mircowave Acid Speedwave
05 Digestion | Digestion | 4 Microwave Mg 279.08 . MP-AES
Digestion
HPGe A
82A 2290 84 -1.39 -6.37 -1.06 -4.81 0.250 none none detector, Ni\utron Activation
Canberra nalysis (NAA)
. Microwave
83 2830 34 0.69 | 434 | 052 | 2.75 03 MISC.fOW?W digester | 'GP MS Nex Application Note,
. _|gest|0n Mars lon (Perkin Y Perkin Elmer
with HNO3 Xpress Elmer)
84 2910 290 1.00 1.74 0.75 1.63 Microwave | HNO3/ ICP-OES, )
0.5 Digestion H202 \cp-ms | Mg 285.213 N AOAC 999.10:2005
86 2584 | 152 | -0.25 | -0.78 | -0.20 | -0.69 | ;550 | et Digest ICP-OES | Mg 280.2 Y AOAC (2012) 984.27
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Based on 2

Mg MU 1 |Based on x* + S*

Lab reference values Sample | Digestion | Digestion | Wavelength Recovery Method Reference
. . . nstrument (nm or Correction
Number " K z Zeta z Zeta | weight(g)| Technique | Medium mass) (YIN)
(mg g) (mg g) score score score score

!Assigned value obtained from reference values (Gravimetric standard addition ICP-MS + 2SD, = 2650 + 259 mg/kg (CV 9.8%) with ux: = 38 mg/kg;

®Assigned value obtained from robust average (x*) + robust SD (s*)= 2652 + 343 mg/kg (CV 12.9%, n= 47) with Uxpt = 63 mg/kg
87 3077 8 1.65 | 11.24 | 1.24 6.79 25 Dry Ashing |  HNO; Tr'::rrﬁ;ne ICP-OES N MTD/FOD/CHM-09
89 2412 36 -0.92 -5.68 -0.70 -3.69 2 Dry Ashing | 1.5% HNOs | AAS Agilent Various N AOAC 985.35
90 2746 - 0.37 - 0.27 - 1 Ultrawave ICP-OES | Mg 285.213 -
91 2640 - -0.04 - -0.03 - - -
92 300 - -9.07 - -6.86 = 1 Ashing HNO; ICP-OES - -
94 3057 - 1.57 - 1.18 - 1.5 | Dryashing ok OFS ’e | Mmg3832 Y AOAC (2012) 984.27
95 2810 310 0.62 1.00 0.46 0.95 - - -

63 /397




APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Asia Pacific Food Analysis Network

5000 4 L B
| — Participants'results .
| Robustaverage : Magnesium results with expanded uncertainty
| ———— Robustaverage + 2, [ |
4500 4 o !
4000 -~
— 3500 - |
Y e e e e e e
~ =
£
£ 3000 - iy
< ;
€
o
Q
£
.2 2500 -
a _ &
o d b
?'P L 1L Kernel Density Plot
E Fixed h: 257
2000 4 — — — LU 0012
- Xpe = 2652 mg/kg
1500 - f
1000 - ' !
500 - '
0 i b 4
88 28 81K § a8 8 b

Laboratory Code Number

Figure 22. Distribution of magnesium results (ascending order) in defatted soybean flour with expanded uncertainty
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Figure 23. Plot of ordered z scores for magnesium results in defatted soybean flour
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Zeta score for Magnesium in Defatted Soybean Flour
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Figure 24. Plot of Zetascore for magnesium in defatted soybean flour, following the ordered z scores in the above Figure 23
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Table 11. Evaluation of laboratory performance phosphorus analysis (mg/kg, as received) in defatted soybean flour

Laboratory P MU zscore Zeta Sample Digestion | Digestion Wavelength | Recovery Method
weight Techni Medi Instrument (nm or Correction Ref
Number | mg/kg | mglkg | (based on x* + s*) score (9) echnique edium mass) (YIN) eference
Assigned value obtained from robust average (x*) + robust SD (s*) = 7787 + 456 mg/kg (CV 5.9%, n= 33) with uy,: = 99 mg/kg
Acceptance criteria = |z score| <2.00 | |C score| <2.00
2 0.8 - -17.08 - - - - - - - -
AOAC (2016,
6 7564 | 231 -0.49 -1.46 2.0000 Acid HCI:HNO3:H,0 AAS - Y 20th Ed, 928.08,
985.35 (50.1.14)
. ) AOAC (2016),
11 7620 - -0.37 - 2.0000 | Dry Ashing HCI:HO AAS - Y 975.03, 985.35
Closed ) AOAC (2016),
12 8180 - 0.86 - 05 vessel HNOs Fllame AAS N 985.35
. 50% HNOg, ICP Horiba AOAC 975.03,
14 7959 - 0.38 - 0.5 Ashing 50% HCI | JobinYvon | © 213618 Y 984.27
ICP-OES
16 7895 78 0.24 1.01 0.5 Hot plate HNO3+H,0, Optima 7000 - N In-house Method
DV Perkin
Elmer
18 7740 - -0.10 - 2.0 Dry Ashing HNO3 AAS, Varian Various N AOAC 968.08
Ca Manual by
HNO3:H,O AOAC 927.02,
19 7470 - -0.70 - 1 Furnace (11) Bl\J/f_etr Pby Uv-1 P 400 N 944.03, 965.17
is Spectro.
_ . o Mar Xpress ) AOAC 2011.14
21 52 - 16.96 - 0.1 Microwave 180°C (CEM) Y (2016)
0.2to ) ICP-MS Perkin
22 741 - -15.45 - 03 Microwave HNO; Elmer - - AOAC 2015.06
589, 766,
23 8070 - 0.62 - 1.00 Dry Ashing - ICP-OES 422, 285, - AOAC 985.01
238
5.0205
Wet USEPA Method
25 6150 - 3159 - / L HNOs-HCI ICP-OES - -
5.0206 Digestion 3050B
31 7035 571 -1.65 -2.49 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
. ICP-OES
Wet Nitric + . AOAC (2016)
37 6985 - -1.76 - 1 T . (Perkin Elmer - N
Digestion perchloric Optima 8000) 984.27
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Sample . . . . Wavelength Recovery
Laboratory P MU z score . Digestion Digestion ; Method
Number (mg/kg) | (mg/kg) | (based on x* + s*) LI ST W%%ht Technique Medium Instrument (r'rr11r;]s§)r Co(r\r(e/}ﬁlt)lon Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 7787 + 456 mg/kg (CV 5.9%, n= 33) with uxx = 99 mg/kg
INHNO; | Flame AAS, REANRASH
38 7970 17 0.40 1.84 1.000 | Dry Ashing | (0.1M HNO; Shimadzu - - (Fe modified
for Fe) AA6300 AOAC 999.11)
41 0.7 - -17.08 - 2 - - - - - -
. Flame AAS, AOAC
42 7980 144 0.42 1.57 5 Dry Ashing | HNOs-HCI Agilent 280 FS - N 985 35 2005
43 8492 802 1.55 1.71 0.5 Microwave HNO; ICP-OES - N AOAC
HCIHHNOS*DI| -\ A (Flame
45 7870 458 0.18 0.33 4 Dry Ashing | (2+2+70 mL) Vari ' - N AOAC 968.08
arian)
on hotplate
Dry AAB00 Perkin
48 7399 213 -0.85 -2.67 5 Digestion Elmer - N MU-03/21 (AAS)
. Conc Nitric | AAS/AA-7000 AOAC 20th Ed
49 8310 416 1.15 2.27 1,3 Dry Ashing acid Shimadzu - N 2016
54 7624 153 -0.36 -1.30 1 Dry Ashing HNO; ICP / Shimadzu - N AOAC 984.27
Wet AOAC (2012)
55 8026 - 0.52 - 15 digestion ICP-OES - Y 084 27
Dry Ashing and
58 8016 131 0.50 1.93 3.0 Dry Ash HCl ICP-OES - Quantitation by
ICP-OES
AOAC 18th Ed
. . 985.35 (Fe: SNI
59 7639 304 -0.32 -0.82 15 Dry Ashing - AAS, Shimadzu - Y 3751:2009 point
A.10)
AOAC (2012),
60 7300 - -1.07 = - - - - - - 96517 (P)
Varian AA240
. HNO; FS Fast
61 7770 | 1080 -0.04 -0.03 1 ﬁ‘j‘i’g‘eg‘%ﬂ‘ (HNOS/HCLO, | Sequential AAS . N ASALT Spectro
for P) (Shimadzu UV-
2700 for P)
. AAS, Perkin
67 7300 1100 -1.07 -0.87 2.0xxx Dry Ash | Wet chemical Elmer - N AOAC 968.08
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Sample . . . . Wavelength Recovery
Laboratory P MU z score X Digestion Digestion - Method
Number (mg/kg) | (mg/kg) | (based on x* + s*) ASE B w<(e|gg)ht Technique Medium Instrument (r:r;sg)r Co(r\r((ilit)lon Reference
Assigned value obtained from robust average (x*) + robust SD (s*) = 7787 + 456 mg/kg (CV 5.9%, n= 33) with uxx: = 99 mg/kg
68 7867 - 0.18 - - - - -
69 9010 - 2.68 - - - - -
1.0036, Acid . AOAC 927.02,
71 0.79 0.29 -17.08 -78.44 1.0063 | Digestion HCI (1:3) - Titration
72 7780 0 -0.02 -0.07 3 Ashing HNO, | AAS]Anaiytik N AOAC 985.35
AAS (280FS FTC-46.01
73A 0.81 0.04 -17.07 -78.44 1 Dry ashing Hot plate AA, Agilent N (refers to AOAC
Technology) 968.08, 965.09)
Wet ICP-OES In House
75 14096 383 13.83 29.25 1 digestion | HNO; + H.0; Agilent 5100 N Method ICP-
(hot block) 9 OES
79 54 - -16.96 - - - -
80 7600 - -0.41 - - - -
Microwave
Microwave digester Mars A
83 8880 | 22 2.40 10.95 0.3 | Digestion Xpress, ICP MS y  fipplication Note,
with HNO3 Nex lon (Perkin
Elmer)
86 7058 | 519 -1.60 -2.62 1.0000 | Wet Digest ICP-OES v AOAC 2012)
. Furnace MTD/FOD/CHM-
87 8212 21 0.93 4.26 25 Dry Ashing HNO; Thermolyne ICP-OES N 09
90 7994 - 0.45 - 1 Ultrawave ICP-OES -
92 828 - -15.26 = 1 Ashing HNO; ICP-OES -
95 8000 310 0.47 1.16 - - -
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Figure 26. Distribution of phosphorus results (ascending order) in defatted soybean flour with expanded uncertainty
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Figure 27. Plot of ordered z scores for phosphorus results in defatted soybean flour
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Figure 28. Plot of Zeta score for phosphorus in defatted soybean flour, following the ordered z scores in the above Figure 27
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Figure 29. Plot of ordered z score for phosphorus in defatted soybean flour, categorised in groups according to analytical

methods/parameters used
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Table 12. Evaluation of laboratory performance sodium analysis (mg/kg, as received) in defatted soybean flour

APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

. . . . . Wavelength Recovery
Lab Sodium MU z score SN ngple Digestion Digestion 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*) + 3SDp from Horwitz’ s equation = 72.5 + 18.3 mg/kg (CV 25.2%, n= 42) with u,y = 4.0 mg/kg
o |z score| |C score|
Acceptance criteria = <2.00 <200
-1.05 316 AOAC (2016, 20th
6 53.3 9.14 ’ ’ 2.0000 Acid HCI:HNO3:H,0O AAS Na 589.0 Y Ed, 928.08, 985.35
(50.1.14)
18.25 - ) ) AOAC (2016),
11 406.5 - 2.0000 Dry Ashing HCI:H.0 AAS Na 330.3 Y 975.03, 985.35
11.72 = Closed AOAC (2016),
12 287.0 - 0.5 vessel HNO;3 Flame AAS Na 589.0 N 985.35
-3.11 - . HNO; 10 mL + | Analytikal Jena
13 15.6 - 0.5 Microwave HOI 2 mL ContrAA 800 D Na 588 N Internal Method
-1.84 = . 50% HNOj3, 50% | ICP Horiba AOAC 975.03,
14 38.9 - 0.5 Ashing HCl Jobin Yvon Na 588.995 Y 084.27
ICP-OES
16 40.0 2.00 -1.78 -1.92 0.5 Hot plate HNO3+H,0, Ogil/n:ir?gr?o Na 588.995 N In-house Method
Elmer
18 148.0 - - ) 2.0 Dry Ashing HNO; AAS, Varian Various N AOAC 968.08
40.79 181.28 . 0 Mar Xpress AOAC 2011.14
21 819.0 211 0.1 Microwave 180°C (CEM) - Y (2016)
22 51.2 - LS ) 021003 | Microwave HNO; CP-S Perkin . - AOAC 2015.06
23 <LOD - i ) 1.00 Dry Ashing - ICP-OES 589 - AOAC 985.01
2.54 11.68 5.0205 / Wet USEPA Method
25 119.0 0.07 5 0206 Digestion HNO;-HCI ICP-OES Na 588.995 - 30508
17.46 29.31 . Water & HCI | AAS Shimadzu
26 392.0 20.30 4.0 Dry ashing (1+1) AA-7000 Na 589.0 N AOAC No. 975.03
31 551.5 - 26.18 . 5 Dry Ashing - AAS, Agilent N AOAC 985.35
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

. . . . . Wavelength Recovery
Lab Sodium MU Z score L2 Sample Dlges_tlon Dlges_,tlon Instrument (nm or Correction Method Reference
Number | (mg/kg) | (ma/kg) score weight (g) | Technique Medium mass) (YIN)
Assigned value obtained from robust average (x*) + 3SDp from Horwitz’ s equation = 72.5 + 18.3 mg/kg (CV 25.2%, n= 42) with u,, = 4.0 mg/kg
_ j ICP-OES
37 33.2 - ol 1 Di Vt\a/settion Nitric + perchloric| (Perkin Elmer Na 589.592 N AOS§:4(§$16)
9 Optima 8000) :
12.60 10.40 Flame AAS AOAC 985.35, 19th
. . . 1N HNO; (0.1M . ' ) Ed 2012 (Fe
38 303.0 43.60 1.000 Dry Ashing HNO; for Fe) S:Angggéu Na 589.0 modified AOAC
999.11)
-2.29 - .
39 30.6 - 0.5 Microwave - AAS Na 589.0 Y AOAC 985.35
4.62 16.57 ) Flame AAS,
42 157.0 6.38 5 Dry Ashing HNO3-HCI Agilent 280 FS Na 589.9 N AOAC 985.35.2005
43 6.6 0.02 20 Ho.ss 0.5 Microwave HNO; ICP-OES Na 568.821 N AOAC
] _ HCI+HNOs+DI
45 58.5 435 0.77 3.09 4 Dry Ashing | (2+2+70 mL) on AA\? (Flame, |\ 589.0 N AOAC 968.08
hotplate arian)
p
14.00 48.47 Dry AAB800 Perkin
48 328.7 6.96 5 Digestion - e Na 330.2 N MU-03/21 (AAS)
-1.64 -7.31 . ... | AAS/AA-7000 AOAC 20th Ed
49 42.4 2.10 1,3 Dry Ashing Conc Nitric acid Shimadzu Na 589.0 N 2016
4.40 4.47 . Flame AAS | 330.3, 404.4,
50 153.0 35.10 2.0000 Wet Acid (Varian) 422.7, 248.3 N AOAC 985.35
55 35.1 - =0 ) 15 Wet - ICP-OES | Na589.592 v AOAC (2012)
: ' digestion : 984.27
- - Dry Ashing and
ICP-OFS
59 4156 | 17166 | 1870 595 15 Dry Ashing - AAS, Shimadzu|  Na 589 v AOAC 18I Ed
-1.01 ) MP37-BPMSP
60 54.0 - : - - - - - - (AAS) (Na, K), SNI
01-2896-1998 (Fe)
_ _ Acid block Varian AA240
61 <10.0 1.38 1 digestion HNO; FS Fast Na 589.6 N A6407-26 AAS

Sequential AAS
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

. . . . . Wavelength Recovery
Lab Sodium MU Z score L2 Sample Dlges_tlon Dlges_,tlon 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*) + 3SDp from Horwitz’ s equation = 72.5 + 18.3 mg/kg (CV 25.2%, n= 42) with u,, = 4.0 mg/kg
63 57.1 - e ) - - - - - - -
67 <100 - - . 2.0%xx Dry Ash Wet chemical AAE’IH'?;rki” Na 589.00 N AOAC 968.08
69 29.8 - B ) - - - - - - -
72 286.0 | 26.10 11.67 1365 3 Ashing HNO, AAST Analytik | Na 589.0 N AOAC 985.35
0.35 1.48 _Wet ICP-OES In House Method
75 78.8 3.09 1 digestion HNO; + H,0, Agilent 5100 Na 589.592 N ICP-OES
(hot block)
2.54 10.10 Mircowave o Berghof
78 119.0 4.62 0.5 Digestion Acid Digestion Speedwave 4 Na 589.592 - MP-AES
-3.17 -13.88 Wet 1NHNO;and | Shimadzu AAS AOAC 999.10 Mod
81 14.4 2.60 1.0054 D(llglgs?(o)n 30% H,0, (Na, K) AA 6300 Na 589.0 N (Na, K)
-3.65 -16.77 HPGe detector, Neutron Activation
82A 5.7 0.24 0.250 none none Canberra - - Analysis (NAA)
Microwave
_ _ Microwave digester Mars _
83 4.3 0.59 3.73 17.09 0.3 Digestion - Xpress, ICP MS - Y Apppgrckei\goErlI*\lgrte,
with HNO3 Nex lon (Perkin
Elmer)
- Microwave ICP-OES, ICP- .
84 <50 - 0.5 Digestion HNO; / H,O, MS Na 589.592 N AOAC 999.10:2005
86 7.6 0.78 -3.55 -16.24 1.0000 | Wet Digest - ICP-OES Na 589.5 Y AO§§4(§212)
4.13 18.90 i Furnace
87 148.1 0.76 2.5 Dry Ashing HNO;3 Thermolyne ICP-OES N MTD/FOD/CHM-09
89 374.5 5.62 16.50 62.00 2 Dry Ashing 1.5% HNO; AAS Agilent Various N AOAC 985.35
-0.78 -
90 58.2 - 1 Ultrawave - ICP-OES Na 589.592 - -
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

. . . . . Wavelength Recovery
Lab Sodium MU Z score L2 Sample Dlges_tlon Dlges_,tlon 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*) + 3SDp from Horwitz’ s equation = 72.5 + 18.3 mg/kg (CV 25.2%, n= 42) with u,, = 4.0 mg/Kkg

91 1130.0 14.00 2 eflse - - - - - - -

92 16.0 - SO ) 1 Ashing HNO; ICP-OES - - -

_ . Flame

93 600.0 - 2EES 0.05 | Chaming Dry | Hotplate, Photometer, N/A N/A AOAC 985.35

ashing Furnace Sherwood
2.42 - Dry ashing ICP-OES / AOAC (2012)

94 28.2 - 15 (Fe: Wet - Perkin Elmer Na 589.0 Y 984.27
ashing)

95 320.0 100.00 1652 e - - - - - - -
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Figure 30. Distribution of sodium results (ascending order) in defatted soybean flour with expanded uncertainty
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Figure 31. Plot of ordered z scores for sodium results in defatted soybean flour
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Figure 32. Plot of Zeta score for sodium in defatted soybean flour, following the ordered z scores in the above Figure 31
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Figure 33. Plot of ordered z score for sodium in defatted soybean flour, categorised in groups according to analytical

methods/parameters used
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Table 13. Evaluation of laboratory performance potassium analysis (mg/kg, as received) in defatted soybean flour

Lab
Number

Potassium
(mg/kg)

MU
(mglkg)

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*) +

3SD from Horwitz’ s equation =23133 + 2447 mg/kg (CV 10.6%, n= 49) with uyy = 437 mg/kg

o |z score| |C score|
Acceptance criteria = <2.00 Z2.00
AOAC (2016, 20th
6 24048 1826 0.37 0.90 2.0000 Acid HCI:HNO3:H,0 AAS K 766.5 Y Ed, 928.08, 985.35
(50.1.14)
) . , , AOAC (2016),
11 24082 0.39 2.0000 Dry Ashing HCI:H,O AAS K 404.4 Y 975.03, 985.35
Closed
12 21460 - -0.68 - 0.5 vessel HNO; Flame AAS K 776.5 N AOAC (2016), 985.35
. HNO; 10 mL + | Analytikal Jena
13 4980 - -7.42 - 0.5 Microwave HCl 2 mL ContrAA 800 D K 766 N Internal Method
. 50% HNOg3, | ICP Horiba Jobin
14 23500 - 0.15 - 0.5 Ashing 50% HCI Yvon K 766.4 Y AOAC 975.03, 984.27
Ultrawave 5% HNO; + ICP-MS (7900 Based on USFDA 4.7
15 22900 ) -0.10 ) 05 Digestion 0.5% HCI Agilent) K39 N version 1.1
ICP-OES Optima
16 26149 260 1.23 6.62 0.5 Hot plate HNO3+H,0, | 7000 DV Perkin | K 769.896 N In-house Method
Elmer
18 24600 - 0.60 - 2.0 Dry Ashing HNO; AAS, Varian Various N AOAC 968.08
. o Mar Xpress AOAC 2011.14
21 22835 59 -0.12 -0.68 0.1 Microwave 180°C (CEM) - Y (2016)
23 24400 - 0.52 - 1.00 Dry Ashing - ICP-OES 766 - AOAC 985.01
5.0205/ Wet USEPA Method
25 17300 0 -2.38 -13.35 5 0206 Digestion HNO;-HCI ICP-OES K 766.491 - 30508
. Water & HCI | AAS Shimadzu
26 21700 1900 -0.59 -1.37 4.0 Dry ashing (1+1) AA-7000 K 766.5 N AOAC No. 975.03
31 18364 - -1.95 - 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
. Flame AAS, . Modified AOAC
32 27953 4195 1.97 2.25 1.0068 Ashing HCI Shimadzu 6300 K: 766.5 N 969 32
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

. . . . . Wavelength Recovery
Lab Potassium MU z score SN ngple Digestion Digestion Instrument (nm or Correction | Method Reference
Number (mglkg) (mglkg) score weight (g) | Technique Medium mass) (YIN)
Assigned value obtained from robust average (x*) + 3SD from Horwitz’ s equation =23133 + 2447 mg/kg (CV 10.6%, n=49) with ux, = 437 mg/kg
e ICP-OES (Perkin
Wet Nitric + .
37 22653 - -0.20 - 1 Digestion perchloric E|m2:)g(§)‘t|ma K 766.490 N AOAC (2016) 984.27
Flame AAS,
38 22000 869 -0.46 -1.84 1.000 | DryAshing | 1N HNO; Shimadzu K 766.50 - ROAC 3853 19th
AA6300
39 22600 - -0.22 - 0.5 Microwave - AAS K 766.5 Y AOAC 985.35
. Flame AAS,
42 30900 2220 3.17 6.51 5 Dry Ashing HNO3-HCI Agilent 280 FS K 769.9 N AOAC 985.35.2005
43 27681 834 1.86 758 0.5 Microwave HNO;3 ICP-OES K 766.491 N AOAC
. AAS,
44 23106 1178 -0.01 -0.04 1.0000 Dry Ashing - Thermoscientific K 766.5 N AOAC 19th Ed
HCI+HNO3+DI
45 22491 835 -0.26 -1.06 4 Dry Ashing |(2+2+70 mL) on AA\%E;?B”& K 766.5 N AOAC 968.08
hotplate
48 22989 128 -0.06 -0.33 5 Dry Digestion AABgﬁnPefrki” K 766.5 N MU-03/21 (AAS)
49 23600 1180 0.19 0.64 1,3 Dry Ashing . [Conc Nitric acid] A4S/ AA7000 | 7665 N AOAC 20th Ed 2016
Flame AAS 330.3,
50 24189 1371 0.43 1.30 2.0000 Wet Acid (Varian) 404.4, N AOAC 985.35
422 7
54 24000 2000 0.35 0.79 1 Dry Ashing HNO;3 ICP / Shimadzu - N AOAC 984.27
55 13460 - -3.95 - 15 Wet digestion - ICP-OES K 766.491 Y AOAC (2012) 984.27
Dry Ashing and
58 22453 332 -0.28 -1.45 3.0 Dry Ash HCI ICP-OES - - Quantitation by ICP-
OFS
AOAC 18th Ed
59 43695 1394 8.40 24.99 15 Dry Ashing AAS, Shimadzu K 766.5 Y 985.35 (Fe: SNI
2751-2000 noint A 10)
) ) i ) ) ) MP37-BPMSP (AAS)
60 18800 - -1.77 = (Na, K)
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. . . . . Wavelength Recovery
Lab Potassium MU z score SN ngple Digestion Digestion Instrument (nm or Correction | Method Reference
Number (mglkg) (mglkg) score weight (g) | Technique Medium mass) (YIN)
Assigned value obtained from robust average (x*) + 3SD from Horwitz’ s equation =23133 + 2447 mg/kg (CV 10.6%, n=49) with ux, = 437 mg/kg
Acid block Varian AA240 FS
61 20700 7040 -0.99 -0.69 1 di ) HNO;3 Fast Sequential K 769.9 N A6407-26 AAS
igestion AAS
63 21222 - -0.78 - - - - - - - -
67 19200 - 161 ; 2.0%xx Dry Ash | Wet chemical AAE’In':grrki” K 766.49 N AOAC 968.08
69 27000 - 1.58 - - - - - - - -
72 29000 2470 2.40 4.48 3 Ashing HNO; AAST Analytik |k 7665 N AOAC 985.35
Wet digestion ICP-OES Agilent In House Method
75 36878 1002 5.62 20.68 1 (hot block) HNO; + H,0, 5100 K 766.491 N ICP-OES
Berghof
Mircowave N . Speedwave 4
78 22672 390 -0.19 -0.96 0.5 Digestion Acid Digestion Microwave K 766.490 - MP-AES
Digestion Unit
Wet 1 N HNO; and .
81 22500 2290 -0.26 -0.52 K1.0034 | Digestion |30% H,0, (Na,| SMMadZUAAS | 766 N ADAC 999.10 Mod
AA 6300 (Na, K)
(Na, K) K)
HPGe detector, Neutron Activation
82A 23500 1200 0.15 0.49 0.250 none none Canberra - - Analysis (NAA)
Microwave
Microwave digester Mars Aoplication Note
83 23670 335 0.22 1.15 0.3 Digestion with - Xpress, ICP MS - Y B Eimor
HNO3 Nex lon (Perkin
Elmer)
Microwave ICP-OES, ICP- i
84 26600 2700 1.42 2.44 0.5 Digestion HNO; / H,0, MS K 766.490 N AOAC 999.10:2005
86 23499 1168 0.15 0.50 1.0000 Wet Digest - ICP-OES K 769.8 Y AOAC (2012) 984.27
87 27698 87 1.87 10.39 2.5 Dry Ashing HNO Fumnace ICP-OES N MTD/FOD/CHM-09
: : : 3 Thermolyne
89 16721 251 -2.62 -14.10 2 Dry Ashing 1.5% HNO; AAS Agilent Various N AOAC 985.35
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APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

. . . . . Wavelength Recovery
Lab Potassium MU z score SN S_ample Digestion Digestion Instrument (nm or Correction | Method Reference
Number (mglkg) (mglkg) score weight (g) | Technique Medium mass) (YIN)
Assigned value obtained from robust average (x*) + 3SD from Horwitz’ s equation =23133 + 2447 mg/kg (CV 10.6%, n=49) with ux, = 437 mg/kg
90 17926 - -2.13 - 1 Ultrawave - ICP-OES K 766.490 - -
91 21300 - -0.75 - - - - - - - -
92 1855 - -8.70 - 1 Ashing HNO;3 ICP-OES - - -
Charring, Dr Hotplate Flame
93 23800 - 0.27 - 0.05 19, D1y piate, Photometer, N/A N/A AOAC 985.35
ashing Furnace
Sherwood
Dry ashing ICP-OES / Perkin
94 29330 - 2.53 - 15 (Fe: Wet - Eimer K 766.5 Y AOAC (2012) 984.27
ashing)
95 22340 2610 -0.32 -0.58 - - - - - - -
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Figure 35. Plot of ordered z scores for potassium results in defatted soybean flour
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Figure 36. Plot of Zeta score for potassium in defatted soybean flour, following the ordered z scores in the above Figure 35
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Figure 37. Plot of ordered z score for potassium in defatted soybean flour, categorised in groups according to analytical

methods/parameters used
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Table 14. Evaluation of laboratory performance iron analysis (mg/kg, as received) in defatted soybean flour

Based on NIMT Based on median Wavelenath| R
Lab Iron MU + NIQR Sample | Digestion | Digestion aveleng ecovery Method
] . ; Instrument (nm or Correction
Number (mg/kg) (ma/kg) z Zeta z Zeta weight (g) | Technique Medium mass) (YIN) Reference
score score score score
!Assigned value obtained from reference values (Gravimetric standard addition ICP-MS as x + SD, from Horwitz’ s equation) = 75.1 + 6.4 mg/kg (CV 8.5%)
with uyp: = 0.9 mg/kg; 2Assigned value obtained from median + normalised IQR = 75.50 + 8.78 mg/kg (CV 11.6%, n=51) with Uy = 1.54 mg/kg
N |z score| | |C score| ||z score| | |C score|
Acceptance criteria <2.00 < 2.00 <2.00 % 2.00
HCI-HNO-: AOAC (2016, 20th
6 84.04 - 1.39 - 0.97 - 2.0000 Acid H o s AAS - Y Ed, 928.08, 985.35
2 (50.1.14)
. . AOAC (2016),
11 85.78 - 1.66 s 1.17 - 2.0000 Dry Ashing HCI:H,O AAS Fe 248.3 Y 975.03, 985.35
Closed ; AOAC (2016),
12 74.60 7.00 -0.08 -0.12 -0.10 -0.24 0.5 vessel HNO; Flame AAS N 985 35
HNO; 10 Analytikal
13 53.20 - -3.41 - -2.54 - 0.5 Microwave | mL + HCI 2 | Jena ContrAA - N Internal Method
mL 800 D
. 50% HNOg, | ICP Horiba AOAC 975.03,
14 68.28 - -1.06 - -0.82 - 0.5 Ashing 50% HOI Jobin Yvon Fe 259.94 Y 084.27
Ultrawave | 5% HNO; + [ICP-MS (7900 Based on USFDA
15 75.50 ) 0.06 B 0.00 . 05 Digestion | 0.5% HCI Agilent) Fe 56 N 4.7 version 1.1
ICP-OES
Optima 7000 Fe
16 66.70 2.05 -1.31 -3.16 -1.00 -4.76 0.5 Hot plate | HNO3+H,0, DV Perkin 238.204 N In-house Method
Elmer
18 118.00 - 6.69 - 4.84 - 2.0 Dry Ashing HNO; AAS, Varian Various N AOAC 968.08
. o Mar Xpress AOAC 2011.14
21 73.50 0.19 -0.25 -0.65 -0.23 -1.30 0.1 Microwave 180°C (CEM) - Y (2016)
22 91.70 - 2.59 - 1.85 ; 021003 | Microwave | HNO, |CP7S Perkin - . AOAC 2015.06
23 68.30 - -1.06 = -0.82 - 1.00 Dry Ashing - ICP-OES 238 - AOAC 985.01
5.0205/ Wet Fe USEPA Method
25 65.80 0.07 -1.45 -3.80 -1.10 -6.30 5 0206 Digestion HNO;-HCI ICP-OES 238.204 - 30508
Water & AAS
26 82.20 5.85 1.11 1.86 0.76 2.03 4.0 Dry ashing Shimadzu Fe 248.3 N AOAC No. 975.03
HCI (1+1) AA-7000
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Based on median

Lab Iron MU Based on NIMT + NIQR Sample | Digestion | Digestion | . Wa(\r/](rarlleg:gth (?oerig::/t?(?;] Method
Number (mg/kg) (ma/kg) Z Zeta z Zeta weight (g) | Technique Medium mass) (YIN) Reference
score score score score
1Assigned value obtained from reference values (Gravimetric standard addition ICP-MS as Xt + SD, from Horwitz’ s equation) = 75.1 + 6.4 mg/kg (CV 8.5%)
with uyp: = 0.9 mg/kg; 2Assigned value obtained from median + normalised IQR = 75.50 + 8.78 mg/kg (CV 11.6%, n=51) with Uy = 1.54 mg/kg
31 56.06 - -2.97 - -2.21 - 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
36 71.00 - -0.64 - -0.51 ; 15 (Fe) | Dry Ashing NA | Agﬁ:&;’g%) 510 N AOAC 944.02 181h
. ICP-OES
Wet Nitric + . Fe AOAC (2016)
37 77.15 ) 0.32 B 0.19 . 1 Digestion | perchloric g;tlrrkrllg gggg; 238.204 N 984.27
38 56.20 4.64 -2.95 -5.60 -2.20 -6.93 1.000 Dry Ashin 1'\('0'."1'\"\/?3 Fgmri:(ﬁﬁ, Fe 248.30 - AO/E‘; ggiéS?F’:gth
: : . . . . : y 9| HNOsfor | > REE ' modified AOAC
Fe) 999.11)
39 74.00 - -0.17 = -0.17 - 0.5 Microwave - AAS Fe 248.3 Y AOAC 985.35
Flame AAS,
42 75.60 5.45 0.08 0.14 0.01 0.03 5 Dry Ashing | HNO3z-HCI | Agilent 280 Fe 248.3 N AOAC 985.35.2005
FS
43 72.65 9.74 -0.38 -0.45 -0.32 -0.56 0.5 Microwave HNO3 ICP-OES - N AOAC
AAS,
44 82.80 14.20 1.20 1.03 0.83 1.00 1.0000 Dry Ashing - Thermoscienti| Fe 248.3 N AOAC 19th Ed
fic
HCI+HNO;
. DI | AAS (Flame,
45 89.64 3.38 2.27 4.89 1.61 6.19 4 Dry Ashing | (2+2+70 Varian) Fe 248.3 N AOAC 968.08
mL) on
hotplate
Dry AAB800 Perkin
48 73.47 6.00 -0.25 -0.42 -0.23 -0.60 5 Digestion Elmer Fe 248.3 N MU-03/21 (AAS)
L AAS | AA-
49 102.00 | 500 | 4.19 7.68 3.02 9.03 1,3 | DyAshing [ €7 NI | 7000 Fe 248.3 N AOAC 20 Ed
Shimadzu
50 55.30 | 141 | -3.00 | -7.77 | -2.30 | -11.93 | 2.0000 Wet Acid F'?\r}“;i:rf)s 248.3 N AOAC 985.35
4 mL HNOg, ICPMS
53 83.30 4.60 1.28 2.44 0.89 2.82 0.3 Microwave |1 mL HCI, 1 Thermo - - In house method
mL HzOz
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Lab
Number

Iron
(mg/kg)

MU
(mg/kg)

Based on NIMT

Based on median

+ NIQR
z Zeta z Zeta
score score score score

Sample
weight (g)

Digestion
Technique

Digestion
Medium

Instrument

Wavelength
(nm or
mass)

Recovery
Correction
(YIN)

Method
Reference

1Assigned value obtained from reference values (Gravimetric standard addition ICP-MS as Xt + SD, from Horwitz’ s equation) = 75.1 + 6.4 mg/kg (CV 8.5%)
with uxpt = 0.9 mg/kg; 2Assigned value obtained from median + normalised IQR = 75.50 + 8.78 mg/kg (CV 11.6%, n=51) with uyy = 1.54 mg/kg

. ICP/ Fe
54 74.10 2.60 -0.16 -0.36 -0.16 -0.69 1 Dry Ashing HNO; Shimadzu 259.940 N AOAC 984.27
Wet i ) Fe AOAC (2012)
55 73.01 - -0.33 - -0.28 - 15 digestion ICP-OES 259 940 Y 984.27
Dry Ashing and
58 79.30 2.03 0.65 1.58 0.43 2.06 3.0 Dry Ash HCI ICP-OES - - Quantitation by
ICP-OES
. AAS, Fe: SNI 3751:2009
59 76.91 13.81 0.28 0.25 0.16 0.20 15 Dry Ashing - Shimadzu Fe 248.3 Y boint A.10
60 100.00 ; 3.88 ; 2.79 ; : : - : - : SNI 01-2896-1998
(Fe)
HNO Varian AA240
Acid block 3 FS Fast
61 74.00 8.73 -0.17 -0.22 -0.17 -0.32 1 ; . (HNOs/HCL . Fe 248.3, N AG407-26 AAS
digestion Sequential
O, for P) AAS
63 96.60 - 3.35 - 2.40 - - - - - - - -
. Shimadzu Modified AOAC
64 75.13 0.24 0.00 0.01 -0.04 -0.24 0.5070 Dry Ashing | 1 N HNO; AAB300 Fe 248.3 N 985,35
Wet AAS, Perkin
67 91.80 - 2.60 - 1.86 - 2.0xxx Dry Ash chemical Elmer Fe 248.33 N AOAC 968.08
69 124.00 - 7.62 - 5.52 - - - - - - - -
72 80.00 | 6.80 | 0.76 117 0.51 121 3 Ashing HNO,  (AASTAnalyt| e 5690 N AOAC 985.35
AAS (280FS FTC-46.01 (refers
73A 75.98 15.49 0.14 0.11 0.06 0.06 1 Dry ashing | Hot plate AA, Agilent Fe 248.3 N to AOAC 968.08,
Technology) 965.09)
Wet
. . HNO; + ICP-OES Fe In House Method
75 86.92 7.33 1.84 2.68 1.30 2.87 1 digestion H,0, Agilent 5100 | 238.204 N ICP-OES
(hot block)
Fe Dry Ashing | 1 N HNO; Shimadzu AOAC 985.35 Mod
81 96.20 4.10 3.29 6.61 2.36 8.07 0.5034 (Ca, Fe) (Ca, Fe) | AAS AA 6300 Fe 248.3 N (Ca, Fe)
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Based on median

Lab Iron MU Based on NIMT + NIQR Sample | Digestion | Digestion |, Wavelength | Recovery Method
. . i nstrument (nmor | Correction
Number (mg/kg) | (ma/kg) z Zeta z Zeta weight (g) | Technique | Medium mass) (YIN) Reference
score score score score
!Assigned value obtained from reference values (Gravimetric standard addition ICP-MS as x + SD, from Horwitz’ s equation) = 75.1 + 6.4 mg/kg (CV 8.5%)
with uyp: = 0.9 mg/kg; 2Assigned value obtained from median + normalised IQR = 75.50 + 8.78 mg/kg (CV 11.6%, n=51) with uxy: = 1.54 mg/kg
HPGe Neutron Activation
82A 68.90 9.08 -0.97 -1.20 -0.75 -1.38 0.250 none none detector, - - ;
c Analysis (NAA)
anberra
Microwave
Microwave digester Mars
. : Xpress, ICP Application Note,
83 63.96 0.85 -1.74 -4.48 -1.31 -7.22 0.3 Digestion - MS Nex lon - Y Perkin Elmer
with HNO3 (Perkin
Elmer)
Microwave HNO; / ICP-OES, .
84 74.60 7.50 -0.08 -0.11 -0.10 -0.22 0.5 Digestion H,0, ICP-MS - - AOAC 999.10:2005
86 6790 | 495 | -112 | -2.07 | -087 | -2.61 | 1.0000 | WetDigest ICP-OES | Fe 259.9 Y AO'SBC4§$12)
. Furnace
87 76.53 0.19 0.22 0.58 0.12 0.66 2.5 Dry Ashing HNO;3 Thermolyne ICP-OES N MTD/FOD/CHM-09
89 30.56 0.46 -6.94 -18.10 -5.12 -28.87 2 Dry Ashing | 1.5% HNO3 | AAS Agilent Various N AOAC 985.35
Fe
90 74.88 - -0.03 - -0.07 - 1 Ultrawave - ICP-OES 238.204 - -
91 77.20 - 0.33 - 0.19 - - - - - - - -
92 88.60 - 2.10 - 1.49 - 1 Ashing HNO; ICP-OES - - -
Dry ashing ;
94 78.10 ; 0.47 - 0.30 . 15 (Fe: Wet . porOES ’e | Fe2s0.9 v AO’S&%SH)
ashing) )
95 74.50 3.00 -0.09 -0.21 -0.11 -0.47 - - - - - - -
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Iron results with expanded uncertainty
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Figure 38. Distribution of iron results (ascending order) in defatted soybean flour with expanded uncertainty
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Figure 39. Plot of ordered z scores for iron results in defatted soybean flour
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Figure 40. Plot of Zeta score for iron in defatted soybean flour, following the ordered z scores in the above Figure 39
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Figure 41. Plot of ordered z score for iron in defatted soybean flour, categorised in groups according to analytical

methods/parameters used
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Table 15. Evaluation of laboratory performance zinc analysis (mg/kg, as received) in defatted soybean flour

i MU Based on NIMT B n x* + s*
Lab Zinc LiE CEE xS Sample Digestion | Digestion Wavelengtt] Recovery Method
Number Zeta Zeta weight Technique| Medium Instrument (nm or |Correction Reference
(mg/kg) | (mgkg) | zscore | S | zscore | Jooe | (g) mass) | (YIN)
!Assigned value obtained from reference values (Isotope Dilution ICP-MS as X + SD, from Horwitz’ s equation) = 43.1 + 3.9 mg/kg (CV 9.0%) with Uy = 0.6 mg/kg;
“Assigned value obtained from robust average (x*) + robust SD (s* = 42.59 +5.18 mg/kg (CV 12.2%, n= 46) with Uxpt = 0.95 mg/Kkg
oo |z score| | score| |z score| | |C score|
Acceptance criteria = <2.00 Z2.00 <2.00 <200
. . AOAC (2016,
6 48.61 - 1.42 - 1.16 - 20000 | Acid | "CHNOSHI T ang - Y 20th Ed, 928.08,
2 985.35 (50.1.14)
B ) : ) i AOAC (2016),
11 477.57 - 112.16 83.97 2.0000 |Dry Ashing| HCI:H,0 AAS Y 975.03, 985.35
) N : ) Closed ) AOAC (2016),
12 32.20 3.00 2.81 7.20 2.01 5.85 0.5 vessel HNO; Flame AAS N 985,35
. 50% HNOg, | ICP Horiba Zn AOAC 975.03,
14 40.90 - s - 0E - 0.5 | Ashing | “gho el | Jobin Yvon | 213.856 Y 984.27
ICP-MS Based on
15 43.30 ; 0.05 - 0.14 ; 05 | Utrawave | 5% HNO; + | oot ; N USFDA 4.7
Digestion | 0.5% HCI h .
Agilent) version 1.1
ICP-OES
Optima 7000 In-house
16 54.10 5.41 2.84 4.06 2.22 4.01 0.5 Hot plate | HNOs+H02 | v/ berkin - N Method
Elmer
18 37.50 - -1.45 - -0.98 - 2.0 Dry Ashing HNO; AAS, Varian | Various N AOAC 968.08
. o Mar Xpress AOAC 2011.14
21 30.50 - -3.25 - -2.33 - 0.1 Microwave 180°C (CEM) - Y (2016)
0.2to . ICP-MS
22 50.10 - 1.81 - 1.45 - 03 Microwave HNOs Perkin Elmer - - AOAC 2015.06
589, 766,
23 39.80 - -0.85 = -0.54 = 1.00 Dry Ashing - ICP-OES 422, 285, - AOAC 985.01
238
5.0205/ Wet USEPA Method
25 34.20 0.07 -2.30 -43.87 -1.62 -8.83 5.0206 | Digestion HNO3-HCI ICP-OES - - 30508
Water & AAS AOAC No
26 39.50 3.43 -0.93 -2.08 -0.60 -1.58 4.0 Dry ashing HCI (1+1) S:AIT%%Z; - N 975.03
31 33.15 1.86 -2.57 -10.46 -1.82 -7.10 5 Dry Ashing - AAS, Agilent - N AOAC 985.35
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. * + *
Lab Zinc MU Based on NIMT Based on x* s Sample Digestion | Digestion Wavelength Recovery Method
Number " k Zeta Zeta weight Technique| Medium Instrument (nm or |Correction Reference
(mg/kg) | (mg/kg) | z score score Z score score (9) mass) (YIN)
!Assigned value obtained from reference values (Isotope Dilution ICP-MS as X + SD, from Horwitz’ s equation) = 43.1 + 3.9 mg/kg (CV 9.0%) with Uy = 0.6 mg/kg;
“Assigned value obtained from robust average (x*) + robust SD (s* = 42.59 +5.18 mg/kg (CV 12.2%, n= 46) with Uxpt = 0.95 mg/Kkg
Flame AAS, .
32 47.00 3.75 1.01 2.07 0.85 2.0 | 1.0068 | Ashing HCl Shimadzu - N Modified AOAC
969.32
6300
o ICP-OES
Wet Nitric + . AOAC (2016)
37 4.91 - -9.86 - -7.27 - 1 . : . |(Perkin Elmer - N
Digestion | perchloric Optima 8000) 984.27
IN HNO; | Flame AAS, AlgtﬁcEg%%fg '
38 42.30 1.69 -0.21 -0.92 -0.06 -0.23 1.000 |Dry Ashing | (0.1M HNO3 | Shimadzu - - (Fe modified
for Fe) AA6300 AOAC 999.11)
39 36.20 - -1.78 - -1.23 - 0.5 Microwave AAS - Y AOAC 985.35
‘ Fla_me AAS, AOAC
42 47.70 1.04 1.19 8.26 0.99 4.72 5 Dry Ashing | HNO3-HCI AglIanSt 280 - N 985.35.2005
43 45.95 1.02 0.74 5.20 0.65 3.12 0.5 Microwave HNO3 ICP-OES - N AOAC
HCI+HNO3+
. DI (2+2+70 | AAS (Flame,
45 41.56 1.42 -0.40 -2.09 -0.20 -0.87 4 Dry Ashing mL) on Varian) - N AOAC 968.08
hotplate
Dry AAB00
48 45.85 1.47 0.71 3.60 0.63 2.71 5 Digestion perkin Elmer - N MU-03/21 (AAS)
o AAS | AA-
49 40.60 2.00 -0.65 -2.45 -0.38 -1.44 1,3 | Dry Ashing| C€OMCNIC | " 2000 - N AOAC 20th Ed
acid . 2016
Shimadzu
. Flame AAS
50 44.20 2.43 0.28 0.89 0.31 1.04 2.0000 Wet Acid (Varian) - N AOAC 985.35
4 mL HNO3,
. ICPMS In house
53 50.10 2.30 1.81 6.00 1.45 5.03 0.3 Microwave | 1 mL HCI, 1 Thermo - - method
mL H202
. ICP/
54 38.40 1.00 -1.21 -8.73 -0.81 -3.90 1 Dry Ashing HNO3 Shimadzu - N AOAC 984.27
Wet i i AOAC (2012)
55 45.89 - 0.72 - 0.64 - 15 digestion ICP-OES Y 984.27
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H * + *
Lab Zinc MU Based on NIMT Based on x* s Sample Digestion | Digestion Wavelength Recovery Method
Number " k Zeta Zeta weight Technique| Medium Instrument (nm or |Correction Reference
(mg/kg) | (mg/kg) | z score score Z score score (9) mass) (YIN)
!Assigned value obtained from reference values (Isotope Dilution ICP-MS as X + SD, from Horwitz’ s equation) = 43.1 + 3.9 mg/kg (CV 9.0%) with Uy = 0.6 mg/kg;
“Assigned value obtained from robust average (x*) + robust SD (s* = 42.59 +5.18 mg/kg (CV 12.2%, n= 46) with Uxpt = 0.95 mg/Kkg
Dry Ashing and
58 47.10 0.16 1.03 18.57 0.87 4.73 3.0 Dry Ash HCI ICP-OES - - Quantitation by
ICP-OES
AOAC 18th Ed
. AAS, 985.35 (Fe: SNI
59 35.28 3.36 -2.02 -4.62 -1.41 -3.79 15 Dry Ashing Shimadzu - Y 3751:2009 point
A.10)
60 2900 - 737.51 - 551.62 - - - - - - - AOAC (2012)
Varian
Acid block HNO; AA240 FS
61 40.70 11.20 -0.62 -0.43 -0.36 -0.33 1 digesti (HNOz/HCL Fast - N AB407-26 AAS
|gest|0n .
O, for P) Sequential
AAS
63 39.50 - -0.93 - -0.60 - - - - - - - -
. Shimadzu Modified AOAC
64 45.97 0.19 0.74 12.97 0.65 3.54 0.5070 | Dry Ashing| 1N HNO; AAG300 - N 085.35
Wet AAS, Perkin
67 48.40 - 1.37 = 1.12 - 2.0xxx Dry Ash chemical Elmer - N AOAC 968.08
69 44.10 - 0.26 - 0.29 - - - - - - - -
72 4520 | 4.0 0.54 1.02 0.50 1.16 3 Ashin HNO AAS | - N AOAC 985.35
. : : : : : 9 s Analytik Jena :
AAS (280FS FTC-46.01
73A 45.93 7.99 0.73 0.71 0.64 0.81 1 Dry ashing | Hotplate | AA, Agilent - N (refers to AOAC
Technology) 968.08, 965.09)
Wet In House
75 50.76 3.61 1.98 4.22 1.58 4.01 1 digestion | NO:* | ICP-OES - N Method ICP-
(hot block) 2?2 9 OES
Mircowave Acid Berghof
78 36.20 0.61 -1.78 -18.92 -1.23 -6.40 0.5 Digestion | Digestion |Speedwave 4 - - MP-AES
80 40.70 - -0.62 - -0.36 - - - - - - - -

101 /397




FAN

APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

. * + *
Lab Zinc MU Based on NIMT Based on x* s Sample Digestion | Digestion Wavelength Recovery Method
Number " " Zeta Zeta weight Technique| Medium Instrument (nm or |Correction Reference
(mg/kg) | (mg/kg) | z score score Z score score (9) mass) (YIN)
1Assigned value obtained from reference values (Isotope Dilution ICP-MS as X + SD, from Horwitz’ s equation) = 43.1 + 3.9 mg/kg (CV 9.0%) with uy,: = 0.6 mg/kg;
2Assigned value obtained from robust average (x*) + robust SD (s*) =42.59 + 5.18 mg/kg (CV 12.2%, n= 46) with uy, = 0.95 mg/kg
. Shimadzu
Dry Ashing| 1 N HNO; AOAC 985.35
81 43.40 1.90 0.08 0.31 0.16 0.60 0.5034 (Ca, Fe) (Ca, Fe) AQQ?OSA - N Mod (Ca, Fe)
HPGe Neutron
82A 45.50 1.42 0.62 3.25 0.56 2.45 0.250 none none detector, - - Activation
Canberra Analysis (NAA)
Microwave
Microwave d)l(gerztsesr '\I/IS;S Application
83 41.97 1.05 -0.29 -2.02 -0.12 -0.57 0.3 Digestion - MpS Nex lon - Y Note, Perkin
with HNO3 (Perkin Elmer
Elmer)
Microwave HNO3 / ICP-OES, AOAC
84 43.70 4.40 0.15 0.27 0.21 0.46 0.5 Digestion H,0, ICP-MS - N 999 10-2005
86 38.20 2.19 -1.26 -4.40 -0.85 -3.03 | 1.0000 |wet Digest ICP-OES - Y ACRS (2012)
. Furnace MTD/FOD/CHM
87 44.25 0.12 0.30 5.48 0.32 1.74 25 Dry Ashing HNO3 Thermolyne ICP-OES N -00
90 43.20 - 0.03 - 0.12 - 1 Ultrawave - ICP-OES - - -
91 40.30 - -0.72 - -0.44 - - - - - - - -
Dry ashing ICP-OES / AOAC (2012)
94 41.20 - -0.49 - -0.27 - 15 (Fe: Wet - Perkin Elmer - Y 084.27
ashing)
95 43.00 5.00 -0.03 -0.04 0.08 0.15 - - - - - - -
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Figure 42. Distribution of zinc results (ascending order) in defatted soybean flour with expanded uncertainty
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Figure 43. Plot of ordered z scores for zinc results in defatted soybean flour

104/ 397




Asia Pacific Food Analysis Network

APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Zeta score

4.00

Zeta score for Zinc in Defatted Soybean Flour

3.00

2.00

1.00

0.00 -

-1.00 -

-2.00 -

-3.00 -

P ™
5= ||

-4.00

Laboratory Code Number

Figure 44. Plot of Zeta score for zinc in defatted soybean flour, following the ordered z scores in the above Figure 43
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Table 16. Evaluation of laboratory performance copper analysis (mg/kg, as received) in defatted soybean flour

Based on x* + Wave-
Based on NIMT -
Lab Copper MU SDp Sa”.‘p'e Digestion |[Digestion length Recovery Method
weight . ! Instrument Correction
Number |(mg/kg) | (mg/kg) ya Zeta Z Zeta ) Technique| Medium (nm or (YIN) Reference
score score score score mass)
TAssigned value obtained from reference values (Isotope Dilution ICP-MS as X + SD, from Horwitz’ s equation) = 12.5 + 1.3 mg/kg (CV 10.7%) with Uyt = 0.2
mg/Kkg; 2Assigned value obtained from robust average (x*) + SDp from Horwitz’ s equation = 12.19 + 1.34 mg/kg (CV 11.0%, n= 46) with ux, = 0.25 mg/kg
N |z score| | |C score| | |z score| | |C score|
Acceptance criteria = <2.00 %2.00 <2.00 %2.00
AOAC (2016,
. 20th Ed,
6 13.21 - 0.53 . 0.76 : 20000 | Acid [FGHRO aas : v 928.08,
e 985.35
(50.1.14)
AOAC (2016),
11 13.98 - 1.11 - 1.34 - 2.0000 |Dry Ashing| HCI:H,O AAS - Y 975.03,
985.35
Closed AOAC (2016),
12 12.20 0.50 -0.22 -0.94 0.01 0.03 0.5 vessel HNOs; |Flame AAS - N 085.35
50% . AOAC
14 11.01 ; 111 : 0.88 i 0.5 Ashing | HNO,, |'oPHombal Tu Y 975.03,
50% HCI ) 984.27
Ultrawave 5% HNOz | ICP-MS Based on
15 11.60 - -0.67 - -0.44 - 0.5 Digestion +0.5% (7900 - N USFDA 4.7
9 HCI Agilent) version 1.1
ICP-OES
Optima
16 9.01 | 021 | -261 | -1545 | -237 | -12.73 | 05 | Hotplae |"NO*Hz| 7000 Dy . N In-house
0, . Method
Perkin
Elmer
. AAS, .
18 9.49 - -2.25 - -2.01 - 2.0 Dry Ashing| HNOs Varian Various N AOAC 968.08
AOAC
21 10.60 - -1.42 - -1.19 - 01 |Microwave| 180°c |MarXpress . Y 2011.14
(CEM)
(201R)
ICP-MS
0.2to . . AOAC
22 14.40 - 1.42 - 1.65 - 0.3 Microwave | HNO3 E?r:qké? - - 2015.06
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Lab
Number

Copper
(mglkg)

MU
(mg/kg)

Based on x* +

Based on NIMT SDp
z Zeta z Zeta
score score score score

Sample
weight
(9)

Digestion
Technique

Digestion
Medium

Instrument

Wave-
length
(nm or
mass)

Recovery
Correction
(YIN)

Method
Reference

!Assigned value obtained from reference values (Isotope Dilution ICP-MS as X + SD, from Horwitz’ s equation) = 12.5 + 1.3 mg/kg (CV 10.7%) with Uyt = 0.2
mg/kg; 2Assigned value obtained from robust average (x*) + SDp from Horwitz’ s equation = 12.19 + 1.34 mg/kg (CV 11.0%, n= 46) with uy, = 0.25 mg/kg

589,
766,
23 12.00 - 037 - 0.14 - 1.00 |DryAshing| - ICP-OES | 422, - AOAC 985.01
285,
238
USEPA
] ] ] ) 50205/ | Wet | HNOs- ] ] ]
25 9.74 | 0.07 206 | -13.60 1.83 9.71 | 5205 | Digoston | Hai | ICP-OES I\ggtshooBd
| waterg | o AAS AOAC No
26 10.30 0.23 -1.64 -9.54 -1.41 -6.87 4.0 Dry ashing HCI (1+1) Shimadzu - N 975.03 '
AA-7000 :
31 11.26 | 151 | -093 | -160 | -070 | -1.18 5  |DryAshing| - A’;ﬁ;t - N  |AOAC 985.35
ICP-OES
o Perkin
Wet Nitric + ( AOAC (2016)
37 12.89 ) L2 ) ez ) 1 Digestion |perchloric g;?:ni; ) N 984.27
8000)
AOAC
INHNO; | Flame 985.35, 19th
38 11.90 | 168 | -045 | -069 | -022 | -0.33 | 1.000 |DryAshing Hﬁél?"\]{'m Shmfdzu ; - E(?n%%}fiZeEer
Fe) | AA6300 AOAC
999.11)
39 15.20 - 2.02 - 2.25 - 0.5 Microwave - AAS - Y AOAC 985.35
Flame
42 164 | 002 | 811 | 5423 | -7.87 | -4217 5  |DryAshing| "NO¥ Agi/lz/?nséso i N s
FS
43 1221 | 053 | -022 | -0.87 0.01 0.05 05 |Microwave| HNOs; | ICP-OES - N AOAC
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Lab
Number

Copper
(mglkg)

MU
(mg/kg)

Based on x* +

Based on NIMT SDp Sample
weight
z Zeta Z Zeta (@)
score score score score

Digestion
Technique

Digestion
Medium

Instrument

Wave-
length
(nm or
mass)

Recovery
Correction
(YIN)

Method
Reference

!Assigned value obtained from reference values (Isotope Dilution ICP-MS as X + SD, from Horwitz’ s equation) = 12.5 + 1.3 mg/kg (CV 10.7%) with Uyt = 0.2
mg/kg; 2Assigned value obtained from robust average (x*) + SDp from Horwitz’ s equation = 12.19 + 1.34 mg/kg (CV 11.0%, n= 46) with uy, = 0.25 mg/kg

HCI+HNO
2+DI AAS
45 11.21 | 0.79 0.97 2.91 -0.73 2.10 4 Dry Ashing| (2+2+70 | (Flame, - N AOAC 968.08
mL) on Varian)
hotplate
Dry AA800 MU-03/21
48 12.38 | 0.58 -0.09 -0.35 0.14 0.49 5 Digestion Perkin ; N (AAS)
AAS / AA-
49 9.96 | 050 | -1.90 | -7.93 | -166 | -6.31 1,3 |Dry Ashing| S0 | 7000 ; N A?Eﬁczgféh
Shimadzu
330.3,
50 11.30 | 028 | -090 | -4.90 066 | -310 | 2.0000 | wet Acid F'("’{/”;‘fi Q}A)S 3(2"2"‘7" N | AOAC 98535
248.3
4 mL
. HNO3, 1 ICPMS In house
53 12.70 0.40 0.15 0.71 0.38 1.59 0.3 Microwave | HCL 1| Thermo - method
mL HzOz
54 1050 | 0.40 | -149 | 707 | -126 | -5.28 1 |DryAshing| HNOs | ¢ 1°P o/|zu - N |AOAC 984.27
] ] ] Wet ] ] AOAC (2012)
55 12.60 0.07 0.31 L5 | gigestion ICP-OES Y 954 27
Dry Ashing
58 13.90 | 0.93 1.05 2.77 1.28 3.24 3.0 Dry Ash HCI ICP-OES - Quaﬁ::?ation
by ICP-OES
AOAC 18th
AAS Ed 985.35
59 1.13 0.24 -8.50 -48.75 -8.25 -39.88 15 Dry Ashing Shimadzu - Y (Fe: SNI
3751:2009
point A.10)
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Lab
Number

Copper
(mglkg)

MU
(mg/kg)

Based on NIMT

Based on x* +

SDp

Sample

z
score

Zeta
score

z
score

Zeta
score

weight
(9)

Digestion
Technique

Digestion
Medium

Instrument

Wave-
length
(nm or
mass)

Recovery
Correction
(YIN)

Method
Reference

1Assigned value obtained from reference values (Isotope Dilution ICP-MS as Xy + SD, from Horwitz’ s equation) = 12.5 + 1.3 mg/kg (CV 10.7%) with uyp = 0.2
mg/kg; 2Assigned value obtained from robust average (x*) + SDp from Horwitz’ s equation = 12.19 + 1.34 mg/kg (CV 11.0%, n=46) with uyy = 0.25 mg/kg

Varian
. AA240 FS
61 11.60 | 3.61 | -067 | 050 | -044 | -0.32 1 |Acdblockiyn Fast . N A6407-26
digestion . AAS
Sequential
AAS
63 10.50 - -1.49 - -1.26 -
Wet AAS,
67 17.50 - 3.74 - 3.96 - 2.0xxx Dry Ash : Perkin - N AOAC 968.08
chemical
Elmer
69 11.80 - -0.52 - -0.29 -
AAS /
72 12.70 1.10 0.15 - 0.38 0.84 3 Ashing HNO3 Analytik - N AOAC 985.35
Jena
Wet HNO= + ICP-OES In House
75 14.11 1.31 1.20 2.35 143 2.74 1 digestion H C;’ Agilent - N Method ICP-
(hot block) 2-2 5100 OES
Mircowave Acid Berghof
8 13.10 ) e i Olfete i 05 Digestion | Digestion |Speedwave i MP-AES
80 15.20 - 2.02 2.25 -
HPGe Neutron
82A 13.90 6.05 1.05 0.46 1.28 0.56 0.250 none none detector, - Activation
Canberra Analysis
82B 13.50 1.30 0.75 1.47 0.98 1.88 1.00 Microwave |Nitric Acid| AAS, GBC - Y Flame SSA
Microwave |I\|Ce|?< Il\gﬁ Application
83 13.00 0.05 0.37 2.48 0.60 3.22 0.3 Digestion ; - Y Note, Perkin
. (Perkin
with HNOs Elmer
Elmer)
Microwave | HNOs/ | ICP-OES, AOAC
84 12.40 1.20 -0.07 -0.16 0.16 0.32 0.5 Digestion HO, ICP-MS - N 999.10:2005

110/ 397




FAN

APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

Lab
Number

Copper
(mglkg)

MU
(mg/kg)

Based on x* +

Based on NIMT SDp Sample
weight
z Zeta Z Zeta (@)
score score score score

Digestion
Technique

Digestion
Medium

Instrument

Wave-
length
(nm or
mass)

Recovery
Correction
(YIN)

Method
Reference

1Assigned value obtained from reference values (Isotope Dilution ICP-MS as xp + SD, from Horwitz’ s equation) = 12.5 + 1.3 mg/kg (CV 10.7%) with uyp = 0.2
mg/kg; 2Assigned value obtained from robust average (x*) + SDp from Horwitz’ s equation = 12.19 + 1.34 mg/kg (CV 11.0%, n= 46) with uy, = 0.25 mg/kg

86 11.30 | 0.67 | -090 | -3.08 | -066 | -2.13 | 1.0000 |wet Digest ICP-OES ; Y AOAQ(; 4(22(;12)
. Furnace ICP- MTD/FOD/CH
87 12.12 0.18 -0.29 -1.75 -0.05 -0.27 25 |Dry Ashing| HNOs: Thermolyne| OES N M-09
. 1.5% AAS .
89 28.99 0.44 12.32 55.80 12.54 50.70 2 Dry Ashing HNO3 Agilent Various N AOAC 985.35
90 12.67 - 0.13 - 0.36 - 1 Ultrawave - ICP-OES - - -
91 11.70 - -0.60 - -0.37 - - - - - - - -
92 14.10 - 1.20 - 1.43 - 1 Ashing HNO3 ICP-OES - - -
Dry ashing ICP-OES /
94 12.80 - 0.22 - 0.46 - 15 | (Fe:Wet - Perkin cu y  |AOAC(2012)
. 324.7 984.27
ashing) Elmer
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Figure 46. Distribution of copper results (ascending order) in defatted soybean flour with expanded uncertainty
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Figure 47. Plot of ordered z scores for copper results in defatted soybean flour
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Figure 48. Plot of Zeta score for copper in defatted soybean flour, following the ordered z scores in the above Figure 47
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Figure 49. Plot of ordered z score for copper in defatted soybean flour, categorised in groups according to analytical

methods/parameters used

115/ 397



F[.\N APFAN PT-2: Part I. Analysis of nutrients in defatted soybean flour

4. SUMMARY OF LABORATORY PERFORMANCE ON ANALYSES OF NUTRIENTS IN
DEFATTED SOYBEAN FLOUR

Robust z-scores, plotted as bar-charts in Figure 50-57, are used as the demonstrators of
participating laboratory analytical performance on analyses of nutrients in defatted soybean
flour. None of the participanting laboratories submitted data of all parameters. Twenty-one out
of 84 laboratories (25%, Lab nos. 4, 5, 8, 9, 10, 14, 15, 23, 32, 36, 45, 56, 61, 62, 64, 66A, 74,
84, 85, 97 and 98) showed excellent performance (|z score| < 2) for analyses of all nutrients.
Twenty-four out of 84 laboratories (29%, Lab nos. 2, 6, 26, 31, 37, 38, 39, 41, 43, 44, 53, 54, 58,
63, 67, 68, 72, 78, 80, 82A, 86, 87, 91 and 95) performed good performance for >80% of all
parameters. The most problematic nutrient (|z score| > 2) in this study is sodium analysis (good
performance was identified for 28 out of 84 laboratories) followed by calcium analysis (21 out of
84 laboratories). Questionable and unsatisfactory results of ash, total dietary fibre, phosphorus,
potassium and iron were identified in 9-13 out of 84 laboratories whereas those of moisture,
total nitrogen, magnesium, copper and zinc found in some laboratories (6-8 out of 84
laboratories).

Table 17 shows summary of performance on individual nutrients analyses in defatted soybean
flour of all laboratories. Good performance for moisture, total nitrogen, ash, magnesium, zinc
and copper are achieved (|z score| < 2, satisfactory results) by >80% of all participants).
Satisfactory performance for analyses of total dietary fibre, calcium, phosphorus, potassium and
iron by participating laboratories are shown in 60-80% of all participants. Sodium analysis was
classified as problematic nutrients, only about 24% of all participants submitted values which
were identified as satisfactory results. Due to defatted soyben flour contained small amount of
total fat, the performance on the analysis cannot be evaluated.

5. REFERENCE VALUES IN DEFATTED SOYBEAN FLOUR

After evaluation of analytical performance of participating laboratories, reference values of all
assigned nutrients (except total fat) for defatted soybean flour were developed from participating
laboratories with good performance (|z score| < 2). The reference values as mean + SD are
presented in Table 18. The defatted soybean flour with reference values of nutrients becomes
a reference material from proficiency testing programme. It can be used as a reference test
material for future laboratory performance study or a quality control sample for internal quality
control system and/or as a reference material for method validation.
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Table 17. Summary: evaluation of laboratory performance in defatted soybean flour

Evaluation results
(number of laboratory, percentage in bracket)

Parameters Total participants
Satisfactory Questionable | Unsatisfactory
Moisture 79 72 4 3
(9/1009) (91.1%) (5.1%) (3.8%)
Total nitrogen 66 57 5 4
(9/100g) (86.4%) (7.6%) (6.1%)
Fat 40 Not evaluate due to high variation of results
(9/1009) (0.0-4.0 g/100g)
Ash 73 65 3 5
(9/100g) (89.0%) (4.1%) (6.8%)
Total dietary fibre 30 19 2 9
(9/100g) (63.3%) (6.7%) (30.0%)
Calcium 57 36 8 13
(mglkg) (63.2%) (14.0%) (22.8%)
Magnesium 47 39 3 5
(mgl/kg) (83.0%) (6.4%) (10.6%)
Phosphorus 42 30 2 10
(mg/kg) (71.4%) (4.8%) (23.8%)
Sodium 42 10 7 25
(mg/kg) (23.8%) (16.7%) (59.5%)
Potassium 49 38 5 6
(mg/kg) (77.6%) (10.2%) (12.2%)
Iron 51 40 7 4
(mg/kg) (78.4%) (13.7%) (7.8%)
Zinc 49 43 3 3
(mg/kg) (87.8%) (6.1%) (6.1%)
Copper 46 38 4 4
(mg/kg) (82.6%) (8.7%) (8.7%)
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Table 18. Summary of reference values of nutrients in defatted soybean flour*

Reference values
Number of
Parameters laboratories (n)
Mean + SD %CV
Moisture
1000, 70 7.27 + 0.57 7.8
Total nitrogen
o0, 56 7.88+0.12 15
Ash
0/1900) 66 6.32 + 0.32 5.0
Total dietary fibre
000 19 16.80 + 1.26 7.5
Calcium 36 2039 + 184 9.0
(mglkg)
Magnesium 39 2652 + 246 9.3
(mglkg)
Phosphorus 30 7758 + 377 4.9
(mg/kg) —
Sodium 10 53.2+11.7 21.9
(mg/kg)
Potassium 38 23270 + 2252 9.7
(mg/kg)
Iron 40 76.71 +7.02 9.2
(mg/kg)
Zinc 42 42.77 + 4.42 10.3
(mg/kg)
Copper 38 12.19 + 1.23 10.1
(mg/kg)

*Reference values derived from good performance laboratories ( |z score |< 2) in each parameter.
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Figure 50. Bar-chart of z-scores for APFAN PT-2 in which the participants determined all nutrients using defatted soybean flour as
test material: laboratory code number 2-13.
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Figure 51. Bar-chart of z-scores for APFAN PT-2 in which the participants determined all nutrients using defatted soybean flour as
test material: laboratory code number 14-26.
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Figure 52. Bar-chart of z-scores for APFAN PT-2 in which the participants determined all nutrients using defatted soybean flour as
test material: laboratory code number 27-40.
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Figure 53. Bar-chart of z-scores for APFAN PT-2 in which the participants determined all nutrients using defatted soybean flour as
test material: laboratory code number 41-54.
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Figure 54. Bar-chart of z-scores for APFAN PT-2 in which the participants determined all nutrients using defatted soybean flour as
test material: laboratory code number 55-65.
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Figure 55. Bar-chart of z-scores for APFAN PT-2 in which the participants determined all nutrients using defatted soybean flour as
test material: laboratory code number 66-73.
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Figure 56. Bar-chart of z-scores for APFAN PT-2 in which the participants determined all nutrients using defatted soybean flour as
test material: laboratory code number 74-86.
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Figure 57. Bar-chart of z-scores for APFAN PT-2 in which the participants determined all nutrients using defatted soybean flour as
test material: laboratory code number 87-100.
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