Food Engineering Progress
Vol. 10, No. 1. pp. 60~65 (2006.2)

N27| = gel 7=} Y| M2o| WiT 3|7 &=l 0|xl= Ak
BT - o5
Aok AEF

Effects of Break Roll Gap and Wheat Kernel Properties on Flour
Ash Content
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Abstract

Flour ash content was analyzed for different varieties of wheat - HRS(hard red spring), SW(soft white),
HRW(hard red winter) by milling with different gaps of break roll of B?hler automatic laboratory mill
MLU-202. Wheat kernels were separated by sieving into 3 grades with different kernel size, and used
as samples for milling. Break flour, reduction flour, bran and shorts were extracted as final products.
Ash content of break and reduction flours increased with decrease in roll gap, and the magnitude of
change in ash content was smaller in reduction flour than in break flour. Bran ash content did not
change according to the roll gap. Shorts showed the same tendency as flours in the change of ash con-
tent as roll gap. Ash content of wheat varieties were in increasing order of SW < HRW < HRS. Kernel
hardness of wheat varieties were in increasing order of SW < HRW < HRS, and showed significant (+)
correlation with ash content of flours. Kernel size did not significantly influence ash content of flours.
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Table 2. Kernel hardness® of wheat varieties according to
kernel size

HRS? SwW HRW
LAY 70.95 + 17.93% 28.58 £ 16.95 64.52 + 1641
MI 84.39 £ 18.21 33.48+19.08 71.10+ 1841
SM 88.16 £ 21.11 40.43 £ 22.50 80.75 +21.71
NS 88.23 £ 19.52 3335+ 19.77 73.56 +20.96

YCharacteristic hardness index of SKCS.

PHRS: hard red spring, SW: soft white, HRW: hard red winter.
LA (large kernel): > 3.36 mm, MI (middle kernel): 3.36~2.63
mm, SM (small kernel): 2.63~2.38 mm, NS (non-segregated
kemnel): LA + MI + SM.

»Average and standard deviation of 3 replications.
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Table 1. Chemical composition of wheat varieties according to kernel size

SW HRW

LA MI SM NS LA MI SM

HRS"
NS? LA MI SM NS
Moisture(%) 1178 1138 11.29 1166 1049
Protein(%) 1429 1421 1395 1456 11.67
Ash(%) 1.63 1.68 1.61 1.69 1.34

1041 1048 1029 11.09 11.09 10.84 10.64
1086 11.05 1177 1194 11.79 1153 12.17
1.26 1.25 1.32 1.58 1.72 1.55 1.61

VHRS: hard red spring, SW: soft white, HRW: hard red winter.

JLA (large kernel): > 3.36 mm, MI (middle kernel): 3.36~2.63 mm, SM (small kernel): 2.63~2.38 mm, NS (non-segregated kernel):

LA + MI + SM.
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Table 3. Adjustment of roll gap in Biihler automatic
laboratory mill

Gap of break rolls

Gap of reduction rolls

Leftend” Rightend Leftend  Rightend
Narrow  0.30 mm
Middle 035mm 0.30mm  0.0lmm 0.01lmm

Wide 0.40 mm

DThree break rolls are on one shaft with 2 ends, and 3 reduction
rolls are on the other shaft in the same manner.
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Fig. 1. Ash content of flour from break rolls (1B, 2B, 3B) according to the 1st break roll gap.
A: soft white, B: hard red winter, C: hard red spring. O : LA, & : ML [J: SM, Il : NS, @ : average of ash content of LA,

MI, SM and NS (refer to Table 1). RGA: average of roll gaps.
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Table 4. Correlation coefficients between ash contents of
flours, and single wheat kernel hardness or roll gap
GOR for individual WC
HRS HRW SwW
IBF"  -0.174 0745 -0.339 -0.924 0911
2BF  -0.889 0.838"" -0.970 -0.825  -0.770
3BF  -0.997° 0.789" 0989 -0983  -0.892
IRF  -0.961 0825 -0.993 -0988  -0.137
2RF  -0.995 0.738™ -0.999" -0.999" 0.647
3RF  -0.885 0.509 -0.890 -0.893  -0.827
SH 0.801 -0.603" -0928 -0.951 0.955
BR -0.928 07727 0960 -0.988  -0.803
BF 0.879 0836 -0.991 -0.823 0.223
RF -0.945 07997 -0.967 -0977  -0.174
PF -0.953 08377 -0.990 -0.977 0.021
SF 0936 08277 -0976 -0.962  -0.089
Y{BF: 1B flour, 2BF: 2B flour, 3BF: 3B flour, IRF: IR flour,
2RF: 2R flour, 3RF: 3R flour, SH: short, BR: bran , BF: break
flour, RF: reduction flour, PF: patent flour, SF: straight flour
PGOR: gaps of toll, SKH: single kernel hardness, WC: wheat

classes, HRS: hard red spring, SW: soft white, HRW: hard red
winter.
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Fig. 2. Ash content of flour from reduction rolls (1R, 2R, 3R) according to the 1st break roll gap.
A: soft white, B: hard red winter, C: hard red spring. O : LA, & : ML, [J: SM, Il : NS, @ : average of ash content of LA,

MI, SM and NS (refer to Table 1). RGA: average of roll gaps.
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Fig. 3. Ash content of flour of patent and straight flours
according to the 1st break roll gap.

A: soft white, B: hard red winter, C: hard red spring. O : LA,
A ML O SM, Ml : NS, @ : average of ash content of LA,
MI, SM and NS (refer to Table 1). RGA: average of roll gaps.
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Fig. 4. Ash content of shorts and bran according to the
1st break roll gap.

A: soft white, B: hard red winter, C: hard red spring. O: LA,
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NS (refer to Table 1). RGA: average of roll gaps.
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