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Table 1 Variance of ash (%) in macaroni products
(850 ~500 um) measured by heating at
550C in muffle furnace
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Table 2 Variance of ash (%) for heating 6 hours in
macaroni products with different sample size
(850 wm through, 850 ~ 500 um)

Heating time/h 5 6 7 850 wm through 850 ~ 500 pm

0.7897 0.7839 0.7742 Mean 0.8136 0.8161
0.7862 0.7781 0.7760 n 5 6
0.7836 0.7754 0.7714 SD 0.0069 0.0030
0.7780 0.7721 0.7701 RSD,% 0.85 0.37
0.7908 0.7764 0.7785 . ;
0.7936 0.7707 0.7745 Significant difference by Student's t-test: p = 0.49

Mean 0.7870 0.7761 0.7741

SD 0.0056 0.0047 0.0030

RSD, % 0.72 0.61 0.39

Significant difference between 5 hours and 6 hours by paired
ttest: p = 0.01: Significant difference between 6 hours and
7 hours by paired t-test: p = 0.36
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Table 3 Homogeneity test of ash (%) in macaroni products for interlaboratory study
material 1 material 2 material 3 material 4 material b
1 0.7269 0.7239 0.7929 0.7855 0.8903 0.8847 1.0062 1.0221 1.7636 1.7746
2 0.7455 0.7358 0.7852 0.7918 0.8983 0.8752 0.9919 1.0138 1.7533 1.7642
3 0.7370 0.7428 0.7876 0.7915 0.8960 0.8989 0.9858 1.0009 1.7640 1.7832
4 0.7451 0.7362 0.7833 0.8110 0.8543 0.8721 0.9945 0.9845 1.7835 1.7826
5 0.7467 0.7490 0.8020 0.7961 0.8982 0.8914 1.0020 1.0060 1.7661 1.7588
6 0.7425 0.7512 0.7796 0.7990 0.9036 0.9116 0.9954 1.0088 1.7517 1.7428
7 0.7245 0.7280 0.7812 0.7911 0.9058 0.9337 0.9808 0.9919 1.7772 1.7899
8 0.7393 0.7417 0.7754 0.7868 0.9087 0.9269 0.9677 0.9966 1.7617 1.7557
9 0.7536 0.7472 0.8005 0.7974 0.9102 0.9159 0.9641 0.9984 1.7639 1.7605
10 0.7219 0.7349 0.8090 0.7871 0.9030 0.8907 1.0059 1.0144 1.7340? 1.7902
Mean 0.74 0.79 0.90 1.00 1.77
n 20 20 20 20 18
S, 0.0051 0.010 0.011 0.013 0.0073
RSD,,% 0.69 1.27 1.2 1.3 0.41
S 26x107° 1.0x10°* 1.1x107* 1.7x10°* 538x107°
S 6.9 x107° 0 24 x107* 5.0%107° 1.2x107*
S 9.6x107* 9.7 x107° 1.3%x107° 14x107* 3.8x107%
critical L9x107" 2.8 %107 3.4 %107 44x107" 7.7x107*
value

2 . . 2 . 2 . 9 ..
S%n ¢ analytical variance ; S, : between-sample variance ; 67 : allowable between-sample variance ; S, ¢ <critical value means

the sample is homogeneity ; a) Excluded from homogeneity test on basis of Cochran test (99%)

Table 4 Ash (%) in macaroni products that the residue is not ashed completely for 6 hours measured by heating to
obtain constant weight and ash (%) of macaroni products that the residue is ashed completely for 6 hours
measured by heating 6 hours

Laboratory material 1 material 2 material 3 material 4 material 5
1» 0.730 0.733 0.774 0.773 0.895 0.885 1.003 1.000 1.762 1.763
9" 0.721 0.723 0.786 0.756 0.866 0.897 1.005 0.987 1.782 1.754
3 0.741 0.746 0.794” 0.777" 0.882" 0.888 1.047°¢  1.038%* 1.780 1.769”
4 0.738 0.745 0.811 0.790 0.891 0.892 1.007 0.994 1.767 1.767
5 0.770 0.774 0.810 0.819 0.915 0.900% 1.007°  0.997° 1.762 1.776%
6 0.724 0.734 0.768 0.768 0.862” 0.886 1.000" 0.980" 1.765 1.769
7 0.733" 0.738" 0.771% 0.765" 0.888” 0.873% 0.980” 0.997" 1.779 1.780
8” 0.757 0.746 0.781 0.765 0.895 0.901 0.989 1.001 1.772 1.776
9 0.740 0.736 0.769 0.773 0.884 0.893 1.021 1.004 1.767 1.762

SG : Single Grabbs outlier ; a) Ash (%) of macaroni products measured by heating to obtain constant weight because the residue is
not ashed completely for 6 hours ; b) These laboratories used 30 mL ashing dish. Laboratories without b) mark used 50 mL ashing
dish.
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Table 5 Interlaboratory study results for determination of ash (%) in macaroni products by heating for 6 hours and
reheating to obtain constant weight if the residue is not ashed completely

Material No.oflabs®”  Mean,% S, Sr r” R? RSD,,%  RSDg,% predlcot egi) HorRat value ©
RSDy, %
1 9(0) 0.740 0.0046 0.015 0.013 0.042 0.62 2.0 4.2 0.48
2 9(0) 0.780 0.011 0.018 0.030 0.051 1.4 2.3 4.2 0.56
3 9(0) 0.888 0.011 0.013 0.032 0.036 1.3 1.4 4.1 0.35
4 8(1) 0.998 0.010 0.011 0.029 0.030 1.0 1.1 4.0 0.27
5 9(0) 1.770 0.0081 0.0081 0.023 0.023 0.46 0.46 3.7 0.12

a) Retained after outlier laboratories removed, and number of outlier laboratories in parentheses ; b) r=2.8 X S, ;¢) R=2.8 X S
d) predicted RSDg = 2 X (mean/100) ~*"”; ) HorRat value = RSDg/predicted RSDg

Table 6 Comparison of ash by heating for 6 hours and heating to obtain constant weight

Mean ash * Sg, % t-test
predicted mean
) 1ffe NC 3 Qg - s d) e)
Material ~ No.of labs 6 hours” Constant weight © Difference 6 h.0ms p-value Sx, % Sx, % *
© constant weight
1 9(0) 0.740 = 0.015 0.732 £ 0.009 0.008 56%x107° 0.031 0.030
2 9(0) 0.780 = 0.018 0.771 £ 0.011 0.010 46%x107° 0.032 0.032
3 9(0) 0.888 = 0.013 0.881 = 0.009 0.008 6.7x107* 0.036 0.035
4 8(1) 0.998 + 0.011 0.994 = 0.010 0.005 2.4%x107* 0.040 0.042
5 9(0) 1.770 + 0.0081 1.759 £ 0.011 0.011 2.6 X107° 0.065 0.064

a) Retained after outlier laboratories removed, and number of outlier laboratories in parentheses ; b) ash (%) in macaroni products
by heating for 6 h and reheating to obtain constant weight if the residue is not ashed completely ; ¢) ash (%) by heating to obtain
constant weight ; d) predicted Sg = 2 X (mean by constant weight/l()O)O'8495 ; ) mean Sg(%) = predicted Sg X [(1/76nows) +
(l/ncons'.aul.wcight)]0.5 Xt (Ponous T Pconstant weight 2, 0.05)
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An interlaboratory study was performed to evaluate a method for determination of ash in mac-
aroni products, based on the Japanese Agricultural Standard (JAS), by heating for 6 hours at
550C in a muffle furnace. Nine laboratories participated, and analyzed five test materials as
blind duplicates. A statistical treatment revealed that the repeatability (RSD,) of ash measure-
ments was less than 1.4%, and the reproducibility (RSDy) of those of ash was less than 2.3%.
The HorRat values (RSDy/predicted RSDr) were 0.12 to 0.56. This method was shown to have
acceptable precision by the present study.

Keywords : interlaboratory study ; ash ; macaroni products ; JAS.
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