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Effect of Chlorine Treatment on the Lipid Composition of Wheat Flour

Myung-Kyu Han and Hyo-Sun Shin

Department of Food Science and Technology, Dongguk University, Seoul

Abstract

The effects of chlorine treatment on the lipid composition of wheat flour were studied by treating
flour with different amounts (1, 2 and 4 ounces per 100 pounds of flour) of liquidized chlorine gas.
The contents of free lipid increased slightly while those of the bound lipid decreased at all levels
of chlorine used. The contents of neutral lipid in the free lipid decreased while those in the bound
lipid increased as the level of chlorine increased. The contents of triglycerides in the free and bound
lipids decreased as the level of chlorine increased. As the level of chlorine increased, digalactosyl
diglycerides in the bound lipid decreased, whereas those in the free lipid increased within the range
of 1 to 2 oz of chlorine. The phosphatidylcholine content in the free and bound lipids decreased
while the lysophosphatidylcholine increased in both free and bound lipids as the level of chlorine
increased. The content of saturated fatty acids increased while that of unsaturated ones decreased

as the level of chlorine increased.
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Table 1. Effect of chlorine on the free and bound lipids
distribution of wheat flour”

Clo-treatment Free lipid” Bound lipid®
level (oz/cwt) (wt-%) (wt- %)

0 0.94 0.34

1 1.00 0.22

2 0.99 0.22

4 1.01 0.23

VExpressed on a 13.45% 0.35% moisture basis.
YExtracted with diethyl ether(DE) on a Soxhlet.
YExtracted with the mixture of chloroform/methanol/wa-
ter(1.0 : 1.0 : 0.8, v/v) in a Waring blender at room tem-
perature after DE-extraction.
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Table 2. Effect of chlorine on the polar and nonpolar lipids distribution in free and bound lipids of wheat

flour
Cly-treatment Free lipid (wt-%) Recovery _ Bound lipid (wt-%) Recovery
level(oz/ewt) NV GLU  PLV vield(%) NL GL pL  vield(%)
0 58.6 33.6 7.8 99.2 12.9 452 41.9 99.0
1 58.1 334 8.5 98.9 14.8 39.1 46.1 99.4
2 55.6 35.7 8.7 994 15.2 35.8 49.0 99.6
4 49.1 41.7 9.2 99.1 16.8 33.6 49.6 98.9

UNL; neutral lipid, GL; glvcolipid, PL: phospholipid.
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Table 3. Effect of chlorine on the composition in free
lipids of wheat flour"

Table 4. Effect of chlorine on the composition in bound
lipids of wheat flour?

Clo-treatment level (oz/cwt)

Lipid class”

1 2 4
Neutral lipids MG 1.1 1.0 12 14
1,3-DG 15 15 15 1.8
1,2-DG 0.6 0.7 0.9 1.0
FS 19 2.0 24 3.1
Unknown 0.7 13 16 2.1
FFA 39 36 35 3.0
TG 407 388 343 230
WE — — — —_
SE/HC 82 92 102 137

586 581 556 491
Glycolipids SL - — - -

DGDG 146 160 169 135
CB/SG 44 44 49 6.4
MGDG 4.6 5.5 6.3 7.8
ESG 3.0 28 30 6.5

Unknown 7.0 4.7 46 7.5
336 334 357 417

Phospholipids LPC 11 1.6 19 2.0
PI/PS 0.4 0.5 0.5 0.5
PC 1.2 1.2 09 09
LPE 1.5 1.3 1.2 11
PE 36 39 42 47

78 85 8.7 9.2

Clo-treatment level (oz/cwt)

Lipid class?

1 2 4

Neutral lipids MG 04 1.0 1.2 14
1,3-DG 0.6 0.7 0.7 0.7

1,2-DG 0.3 04 04 04

FS 0.6 0.9 1.0 13

Unknown 0.5 0.7 08 09

FFA 50 6.5 6.8 7.7

TG 1.7 1.0 11 1.1

WE 0.4 0.5 04 04

SE/HC 34 3.7 3.7 39

129 148 152 168

Glycolipids SL 6.1 51 46 39
DGDG 269 221 191 175

CB/SG 72 6.2 6.2 6.4

MGDG 31 37 34 33

ESG 19 20 25 25

Unknown - - - -

452 39.1 358 336

Phospholipids LPC 11.8 156 173 189
PI/PS 51 8.2 92 108

PC 9.2 86 83 7.3

LPE 55 4.2 43 39

PE 10.3 95 99 8.7

417 461 490 496

DAbbreviations: MG, monoglycerides; 1,3-DG, 1,3-diglyce-
rides; 1,2-DG, 1,2-diglycerides; TG, triglycerides; FS, free
sterol; FFA, free fatty acid; WE, wax esters; SE/HC, ste-
ryl esters and hydrocarbons; SL, sulfolipids; DGDG, diga-
lactosy! diglycerides; CB/SG, cerebrosides and steryl gly-
coside; MGDG, monogalactosy! diglycerides; ESG, esteri-
fied steryl glycosides; LPC, lysophosphatidylcholines; PI
/PS, phosphatidylinositols and phosphatidylserines; PE,
phosphatidylethanolamines
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B¢ 1ipid/100g bound lipid extracted with the mixture of
chloroform-methanol-water(1.0 : 1.0 . 0.8, v/v) in a Waring
blender at room temperature after DE-extraction
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Table 5. Effect of chlorine on the fatty acid composition of free and bound lipids in total lipid of wheat

flour
Cly-treatment - ] F atty acid” %
level(oz/cwt) 12:0 14:0 14:1 16:0 18:0 18:1 18:2 18:3 20:0 22:0
Free lipid 0 0.1 0.1 0.1 21.3 1.0 11.8 61.6 4.0 -
1 0.1 0.2 0.1 26.2 1.3 12.7 556.5 39 -
2 0.1 0.2 0.1 289 14 10.8 54.8 3.7 - -
4 0.4 0.3 0.2 38.8 2.3 10.1 44.7 3.2 - -
Bound lipid 0 - 0.5 0.1 28.1 2.5 7.2 57.7 3.6 0.2 0.1
1 - 0.5 0.1 29.1 16 7.2 57.5 34 0.2 0.4
2 - 0.5 0.1 32.0 2.1 7.1 54.1 34 0.3 04
4 - 1.1 0.1 36.1 39 7.1 47.7 3.0 04 0.6
YExpressed as weight percent and calculated from peak areas of the gas chromatograms
Fatty acids are expressed as number of carbons: number of double bonds
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