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Abstract

A Comparative study was performed among five Korean wheat(Greu, Eunpa, Tapdong, Allgrex, Woori) and
three imported wheat(Dark Northern Spring, Austrian Standard Wheat, Western White) to investigate the
characteristics of minerals and phytate from Korean wheat varieties. Ash contents of kernel was higher in
Korean wheat than in imported wheat and related to ash contents and darkness of flour. More contents of
Fe, P, and Mg from Korean wheat grains and Fe from Korean wheat flours were observed in comparison to
imported wheat varieties. Fe concentration in Korean flour show high, indicating Fe was distributed at
endosperm layer of kemels and not eliminated with milling. In addition, phytate affecting availability of
minerals was determined from kernels and flours. Even though Korean wheat kernels had more phytate than
that of imported wheat kernels, it is believed that most of phytate was removed with milling and there was
no major difference between Korean and imported wheat flours. We also observed that the content of
phosphate closely parallels the content of phytate from both the flours and kernels.
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Table 1. Operation condition for ICP

Power 1 KW for aqueous

Nebulizer pressure 3.5 bar for Meinhard type C

Aerosol flow rate 0.25 L/min

Argon flow rate 11 L/min

Auxiliary gas 0.3 L/min for multielement analysis of
aqueous solutions

Cooling gas 12 L/min

Sl A B4

F5d UWhee 59 AE 44 02g€ SmLe
65% HNO.2} 30% H,0, ¥3-4-4E& 7}8led 200°Cq)
A &3 F, AR PR A 2R AEe &
2 1000  3]A3sle]  ICP(Inductively coupled
plasma, Jobin Yvon Model JY 38 Plus, France)® A}
43l Table 19} 272 ¥}

Phytate &2f

B4 U719 phytate TS Haug®} Lantzsch®
o] whgel whebM A skt AlR 0.1g& 02N
HCl 20 mLel] $-308 ¥ 94)82)(27,720X g, 30 min,
Hitachi 20PR-52D, Japan)3}i AFge} 0.5 mLe)) ferric
solution 1 mLE H7}slgch. EF So] Eol: &
719 744 93 308 F¢ F H d&EdA A
W 228 1582 AE ¥, sE7E iRl A%
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solutiond ¥k &Y 44& 4 HE H spectro-
photometer(Kotron instruments, ltalyyg ©]-8-3}e 519
nmol| A FFEE 24813, phytate(Dodecasodium salt
hydrate, Aldrich Chem. Co.)8 BFEA= 243 H
Z Fdd 8 phytate® A 3l3c}.
SAHEN

AYE F3led d& ZHE SAS(Statistical analysis
system) ' F o] &3l AY FAX|zhe] AuBAE =

Table 3. Color” of flour and dough

233

Table 2. Flour extraction (%) and crude ash content (%)
of whole wheat and flours

Flour Ash?

Extraction”  Whole Wheat Flour
Greu 60.52 1.61 0.55
Eunpa 62.12 1.73 0.62
Tapdong 63.70 1.57 0.54
Allgreu 61.24 1.52 0.52
Woori 57.41 1.71 0.61
DNS 63.95 1.67 0.58
ASW 61.45 1.30 0.56
wWwW 65.64 1.37 0.49
Average® 62.00 1.56 0.56

YMilling extraction rate are presented as percent of total
grain weight in break flour (1B-3B) and reduction flour
(IM-3M).

PAll values are averages of 3 experiments.

Standard deviation of average less than 0.0001 was not
indicated.

YAverage value was calculated from 8 whole wheats and
flours.
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Table 30lA Hi= upg}l zho| ebE-g #)9)8} 3F=FAL

Greu Woori Eunpa Tapdong Allgreu DNS ASW ww
Flour
L 88.7 89.7 87.9 89.2 88.7 89.6 913 914
a 02 0.0 0.8 03 0.3 0.2 0.7 -0.9
b 9.0 9.1 11.3 9.0 7.8 10.5 9.9 10.0
Dough?
L 784 79.3 79.2 785 77.1 80.6 80.5 822
a -18.5 -17.5 -184 -17.1 -22.0 -16.3 -15.1 -132
b 163 16.4 17.5 16.0 16.3 15.5 154 155

YL indicates white-black, a indicates red-green and b indicates yellow-blue.

IColor was measured immediately after mixing.
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Table 4. Correlation coefficients between ash contents and color of whole wheat, flour, and dough

whole wheat flour flour dough
ash ash L a b L a

flour ash 0.71*

L -0.79* -0.45
flour a 0.83** 0.55 -0.97**

b 0.16 047 0.07 0.03

L -0.40 -0.14 0.77%* -0.71%* 0.63

dough a -0.34 -0.07 0.55 -0.56 0.46 0.69
b 0.68 0.57 -0.82* 0.77% 0.16 -0.53 -0.09

*significant at P<0.05, **significant at P<0.01

Table 5. Mineral composition (ppm, dry basis) of whole wheat and wheat flours from the references®!*!”

mineral Cu Fe Ca Zn Mg P Mn

reference
Whole Wheat
Peterson 1762 2.8 18.5 217 .1
Burk 1.8-6.2 18-31 21-63 24-37
Czerniejewsk 4540 53 43 450 35 1830 4330 46
Flour

Peterson 1617 2.7 10.3 21t 6.6 837 855 5.8
Burk 0.62-0.63 3591 34-10.5 2.1-3.5
Czerniejewski 1050 1.7 10.5 180 7.8 280 1260 6.5
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Table 6. Mineral compeosition (ppm, dry basis) of whole wheat and flours

K Cu Fe Ca Zn Mg P Mn Pb
Whole Wheat
Greu 4706.00 6.81 57.41 453.79 39.40 1325.00 3794.88 69.00 D.L.Y
Eunpa 4945.96 1.35 59.51 449,94 35.10 1465.00 445472 51.25 73.68
Tapdong 5795.05 4.14 50.65 415.02 30.90 1455.00 3954.14 6(.46 31.26
Aligreu 4212.34 4.21 57.72 33244 26.30 1460.00 3813.88 47.36 44.40
Woori 6861.55 4.72 69.80 316.27 30.50 1465.00 4588.66 37.64 22.31
DNS 5149.66 3.86 36.15 42691 33.90 1755.00 4034.18 41.26 D.L.
ASW 5130.42 DL. 47.48 481.21 17.70 1125.00 2622.51 60.47 28.89
ww 5428.13 4.19 37.13 435.08 22.20 1255.00 2802.96 40.89 82.52
Flour
Greu 1352.87 DL. 24.20 202.93 8.75 232.50 1021.00 10.36 56.33
Eunpa 1242.40 D.L. 55.96 235.70 7.05 221.50 1161.13 6.62 63.52
Tapdong 1894.56 D.L. 24.06 258.19 10.70 372.00 1242.47 9.60 40.63
Allgreu 1147.96 D.L. 78.08 229.33 6.55 220.50 980.08 8.20 30.71
Woori 1879.25 D.L. 57.38 187.92 7.30 207.00 1103.69 7.66 31.82
DNS 1687.32 D.L. 13.95 191.11 15.50 394.50 1265.49 7.92 D.L.
ASW 2149.69 D.L. 13.52 184.11 6.25 390.50 865.20 6.39 31.07
ww 1876.59 DL. 16.91 217.19 5.95 228.00 907.80 8.29 57.83

"Detection limit which was the concentration of Pb, Cu and Cd was 0.05 ppm, 0.03 ppm, and 0.005 ppm, respectively.

Tabie 7. Phytate” and phyate phosphate content” (ppm, dry basis) of whole wheat and flours

Whole wheat Flour
phytate phosphate phytate phosphate
Greu 3095.88+51.86 623.31 843.611£57.91 169.85
Eunpa 3554.77£104.30 711.68 1059.18+106.15 213.25
Tapdong 2475.83+192.38 498.47 1141.64+4.56 229.85
Allgreu 2831.35+53.65 570.05 640.53+116.13 128.96
Woori 3190.23189.11 642.31 779.42£177.79 156.93
DNS 2086.15+143.97 420.02 1241.07+3.87 249.87
ASW 1740.55+£143.97 350.43 648.721£235.24 130.61
wWwW 1982.02+165.05 399.05 641.7442.32 129.20

"Values are averages of three experimentsstandard deviation.

YPhosphate from phytate was calculated as phytate content x MW of 6 phosphate/MW of phytate.
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Table 8. Correlation coefficients of ash, phytate and phosphate content of whole wheat and flours

Ash Phyate P
whole wheat flour whole wheat flour whole wheat

Phytate

whole wheat 0.77* 0.55

flour 0.63 042 0.15
P

whole wheat 0.97*%* 0.68 0.80** 0.55

flour 0.78%* 0.50 0.31 0.94%** 0.76*

*significant at P<0.0S, **significant at P<0.01
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