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Application of ICP-OES to determine the mineral element content of wheat flour with different
processing precisions
WANG Caixia, LIU Yu, YUAN Wenting

(Shaanxi Province Center for Disease Control and Prevention, Shaanxi Xi’an 710054, China)

Abstract: Objective Understanding the differences in mineral content in wheat flour under different processing
precisions can guide the production of wheat flour processing industry and also help guide the adjustment of residents’
daily dietary structure. Methods Wheat samples from 13 planting sits in Shaanxi Province were collected and processed
into whole wheat flour, special flour and wheat core flour. Inductively coupled plasma emission spectrometry (ICP-OES)
was used to determine the mineral content, the index of nutritional quality (INQ) was used to evaluate the mineral
elements, and analyze the variance and correlation of nine minerals in wheat flour with different precisions. Results The
nine minerals in the three types of wheat flour showed different downward trends, there were the largest declines of Mg,
Mn and Zn, and the total amount of minerals of three wheat flours were 959, 341 and 300 mg/100 g. The analysis of
variance showed that there was a significant difference between the minerals in whole wheat flour and the latter two (P<
0.05), but there was no significant difference between the special flour and wheat core flour (P>0.05). The results of
INQ method showed, with the change of machining accuracy, the INQ values of the corresponding elements decreased,
and the INQ values of some elements decreased to less than 1, but the INQ values of Mn and Cu in wheat core flour were
still greater than 1. The correlation analysis showed that there was a significant negative correlation between the processing
accuracy and the nine minerals (correlation coefficient: —0.615--0.884). There were different degrees of positive
correlation among the nine elements, and the correlation coefficient between some elements was >0. 9, indicating that the

variability of mineral content converged. Conclusion This study shows that deep processing will cause the loss of
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minerals in wheat flour, and the development of safer, healthier, delicious and better whole wheat flour is the direction of

the development of whole grain industry.

Key words: Mineral elements; wheat flour; nutritional evaluation; milling degree; inductively coupled plasma emission

spectrometry
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Table 1

DRIs of mineral elements and energy

B /(mg/d)  #E/(mg/d) 4 /(mg/d) fEtr /(kJ/d)

HRER 5 /(mg/d) £ /(mg/d) $4/(mg/d) /(mg/d) £E/(mg/d) [ % B % i /(mg/d) ) % 7 %
SHEFENE 800 2 000 1500 713 323 12 18 12 8.5 0.8 4.5 4.0 10390 8510
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Figure 1 Diagram of the difference in mineral content in wheat

flour with different processing accuracy/(mg/100 g)
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Table 2 Mineral contents in whole wheat flour, high grade flour and wheat core flour (=13, mg/100 g)

P A Ea)) . Aﬁé%} _ A Y] -
JL I ) {H bl 2 T FE B {H b il 2 0 B {H e hr il 2
Ca 26~58 43.9+2.2 17~30 23+1.22 14~26 19.85+0.96
P 279~386 340+8.83 91~140 122+3.94 81~133 102+4.2
372~504 418+10.39 122~177 149+5.05 108~173 139+5.25
Na 1.42~3.13 1.94+0.14 0.80~2.40 1.2740.13 0.70~1.83 1.09+0.087
Mg 126~159 142+2.39 26~54 40.5+2.54 20~48 33+2.51
Fe 3.02~8.11 5.52+0.41 1.53~5.42 3.48+0.41 1.53~5.92 2.72+0.39
Zn 1.76~3.41 2.91+0.13 0.62~1.24 0.88+0.051 0.49~1.21 0.80+0.050
Cu 0.23~0.55 0.45+0.023 0.13~0.27 0.19+0.011 0.10~0.24 0.18+0.010
Mn 2.05~6.86 4.30+0.30 0.57~1.32 0.910.060 0.45~1.17 0.82+0.061
S (/100 g) 844~1043 959+14 281~401 34110 253~359 300+9.1
e (KJ/100 g) 1433~1 462 1444223 1427~1457 1442+2.43 1437~1475 1450+3.2
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Table 3 INQ values of mineral elements in whole wheat flour, high grade flour and wheat core flour
W i 5 Ca P K Na Mg Fe 7n Cu Mn INQ(EL)

Ldw 5 0.39 3.43 1.50 0.009 3 3.16 3.31 1.74 4.05 6.88 24.48
ES 0.32 2.81 1.23 0.007 6 2.59 1.81 2.02 3.32 6.34 20.44
P 5 0.21 1.23 0.54 0.006 1 0.90 2.09 0.53 1.71 1.31 8.52
N S 0.17 1.01 0.44 0.005 0 0.74 1.14 0.61 1.40 1.20 6.72
Sk 5 0.18 1.03 0.50 0.005 2 0.73 1.62 0.48 1.61 1.31 7.46
o L 0.15 0.84 0.41 0.004 3 0.60 0.89 0.55 1.32 1.20 5.96
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Table 4  Correlation matrix of mineral elements in wheat flour with different processing accuracy
HH R R A Ca p K Na Mg Fe Zn Cu Mn
IR 1
Ca -0.824"" 1
P -0.884" 0.865" 1
K -0.865"" 0.864" 0.962" 1
Na -0.615" 0.468" 0.640" 0.685"
Mg -0.881" 0.875™ 0.990 0.975™ 0.649™ 1
Fe -0.623" 0.700™ 0.667" 0.618" 0.244 0.6807" 1
Zn -0.843" 0.928" 0.937" 0.927" 0.574" 0.952" 0.685™ 1
Cu -0.816" 0.880" 0.894" 0.863" 0.497" 0.910™ 0.677" 0.965™ 1
Mn -0.818" 0.858" 0.934" 0.890" 0.547" 0.927" 0.737" 0.942" 0.918" 1

A R AL 0.8~1.0, AEF 58 AU AH 5 50.6~0.8, BB M1 5 50.4~0.6, F1 I 5 50.2~0.4, 55 AH K 50.0~0.2, 55 M1 6 5 6 5
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