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Lipid Components of Rice Bran of Tongil and Japonica
Type Varieties

Tae-Hoe Ahn, Chong-Ouk Rhee and Dong-Youn Kim
Department of Food Science and Technology, Chonnam National University, Kwang-Ju

Abstract

Total lipid contents in rice bran for Poong-San(Tongil) and Dong-Jin(Japonica) were 16.13% and 16.97%,
respectively. Neutral lipids for Pong-San(75.20%) were slightly higher than those for Dong-Jin(73.69%),
whereas contents of glycolipid for Poong-San(16.71%) were lower than those for Dong-Jin(22.80%). Contents
of phospholipid in Poong-San(8.09%) were much higher than those in Dong-Jin(3.51%). Acid, peroxide and
thiobarbituric acid value of total lipids extracted from rice bran of Poong-San were slightly lower than those of
Dong-Jin. Iodine value showed the reverse trend. The neutral lipids were fractionated and identified as
hydrocarbon, esterified sterol, triglyceride, free fatty acid, free sterol, diglyceride and monoglyceride.
Triglyceride contents were less than common edible oils, but diglyceride and monoglyceride contents were
higher. Among the glycolipids contained in the polar lipids, esterified sterylglycoside(11.46%) was the most
abundant. Of the phospholipids, phosphatidyl ethanolamine, phosphatidyl inositol and phosphatidyl choline
were the major components. Main fatty acids in the total lipids, three lipid components and stepwise eluted in-
dividual lipids were olelic acid, linoleic acid and palmitic acid. The fatty acid composition of the neutral lipids
was similar to that of the total lipids. In glycolipids, the content of linoleic acid was higher than that of oleic
acid, and palmitic acid was predominant in the fatty acid composition of the esterified sterylglycoside.
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Table 1. Acid, peroxide, TBA and iodine values of
total lipid in rice bran

Poong- San  Dong-Jin
Acid value 0.39 0.44
Peroxide value (meq/kg) 13.98 15.25
TBA value 0.43 0.45
lodine value 102. 24 101.76

Table 2. Content of neutral lipids, glycolipids and
phospholipids of total lipids in rice bran

Neutral Glycolipids  Phospholipids

lipids (%) (%) (%)
Poong-San 75.20 16.71 8.09
Dong-Jin 73.69 22. 80 3.51
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Fig. 1. Stepwise elution pattern of neutral lipids of ric : :
15% benzene in hexane ([[), 5% diethyl ether in hexane ([lI), 15%

Solvents were hexane (1),

diethyl ether in hexane (IV), 30% diethy! ether in
Column size; 50mm ¢ > 400 mm,

(V1) and 100 % diethyl ether (V).

e bran by silicic acid column chrom atography

hexane (V). 50% diethyl ether in hexane
flow rate: 2 —3 ml/min.
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Fig. 2. Thin-layer chromatogramof stepwise eluted
neutral lipids from rice bran
Solvent system: petroleum ether-diethyl et-
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.Fig. 3. Stepwise elution pattern of glycolipids of rice bran by siliqic acid column chromatography

Solvents were chloroform: acetone(9 : 1, v/», 1), chloroform:acetone (8 :2, v/v», II), chloroform
:acetone (7.3, 4.6, v/v, M), chloroform: acetone (228, v/v, IV), and 100% acetone (V).
Column size: 35mm¢ X 400 mm, flow rate:2-3 ml/min
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Table 3. Composition (%) of stepwise eluted neutral lipids in rice bran

Hydro- Esterified Trigl- Free fatty Free Digly- Monogly-
carbon sterol yceride acid sterol ceride ceride
TL NL TL NL TL NL TL NL TL NL TL NL TL NL
Poong-San 3.84 5.11 5.86 7.80 44.70 59.44 3.47 4.62 3.63 4.83 11.07 14.72 2.62 3.48
Dong-Jin 169 2.30 6.41 8.70 4505 61.13 5.81 7.88 3.58 4.86 8.95 1215 1.93 2.98
* TL: total lipid, NL: neutral lipid

Table 4. Composition (%) of stepwise eluted glycolipids in rice bran

Esterified Mono- Steryl Digalactosyl Sulphoq-
Unknown steryl- galactosyl  Unknown } y d Cerebroside diglyceride uinovosyl
glycoside diglyceride glycoside diglyceride

TL GL TL GL TL GL TL GL TL GL TL GL TL GL TL GL
Poong-San tr tr  9.81 58.73 0.47 2.80 0.96 5.72 3.13 18.73 0.47 2.82 0.71 4.23 1.16 6.96
Dong-Jin 1.03 4.52 13.11 57.51 0.50 2.20 1.67 7.32 3.69 16.20 0.72 3.15 0.76 3.35 1.31 5.75

*TL: total lipid, GL: glycolipid
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Fig. 4. Thin layer chromatogram of stepwise elu-

ted glycolipid from rice

Solvent system:chloroform-methanol (95: 12
,v/v). I.esterified sterylglycoside (ESG),
0. unknown, [ll. monogalactosyl diglyce-
ride (MGD) & unknown, IV. steryl glycoside
(SG) & cerebroside(Cer), V. digalactosyl
diglyceride (DGD) & sulphoquinovosyl digl-
yceride (SQD), VI. standards
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"Table 5. Composition (%) of stepwise eluted phospholipids in rice bran

PTGy Phesrhatis) Phosheisl Phoshutan Proshuil LI
TL PL TL PL 'I_'L PL TL PL TL PL TL PL TL PL
Poong-San 0.72 8.90 2.00 24.72 2.78 34.23 0.72 8.9 0.59 7.34 1.15 14.26 0.13 1.59
Dong-Jin  0.36 10.29 0.65 18.45 1.42 40.54 0.47 13.50 0.19 5.3¢ 0.36 10.25 0.06 1.63
*TL: total lipid, PL: phospholipid
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Fig. 5. Stepwise elution pattern of phospholipids of rice bran by silicic acid column chromatography

Solvents were chloroform: methanol (4 . 1, v/v,

and chloroform:methanol (1:4, v/v, V).
Column size : 35mm ¢ X400 mm,
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Fig. 6. Thin _layer chromatogram of stepwise elu-
ted phospholipids from rice bran
Solvent system: chloroform-methanol-water

~28% aqueous ammonia (130 : 70 : 8 : 0.5, v/v).

1. phosphatidyl glycerol (PG) & unknown,
. phosphatidyl ethanolamine (PE) & phos-
phatidy! serine (PS), [I. phosphatidy] inos-
itol (PI), V. phosphatidy! choline (PC), V.
lysophosphatidyl choline (LPC). V. stand-
ards
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Table 6. Fatty acid composition of total lipids in rice bran
Fatty acid (relative weight percent)
4:0 16:0 18: 0 18:1 18: 2 18: 3 2:0 sat’d unsat’d
Poong-San 0.37 17.33 2.06 43.84 34.64 1.76 tr 19.76 80.24
Dong-Jin 0.90 16.08 2.12 40. 33 38.99 1.58 tr 19.10 80.90

Table 7. Fatty acid composition of neutral lipids and stewise eluted individual neutral lipids

Fatty acid (relative weight percent )

14:0 16: 0 16: 1w 18: 0 18:1 18: 2 18: 3 sat’d unsat’d
Poong-San
Total 0.48 17.85 - 1.99 44.10 34.75 1.20 19.95 80. 05
MG 1.09 17.49 - 1.69 44.95 32.67 2.11 20, 27 79.73
DG 2.39 19.13 2.43 0.17 44.02 31.68 0.18 21.69 78.31
FFA 0.33 16.75 tr 1.95 47.39 30.38 2.70 19.03 80. 97
TG 0.84 19. 50 tr 2.39 43.57 32.46 1.24 22,73 77.27
Dong-Jin
Total 0.77 15. 22 - 1.72 41.44 39.24 1.61 17.71 82.29
MG 1.06 15.18 tr 3.31 46. 4 33.47 0.54 19.55 80. 45
DG 0.14 19. 47 1.45 1.38 39.52 36.39 1.67 20. 29 79.01
FFA 0.15 17.22 - 1.65 45.34 35.39 0.25 19.02 80. 98
TG 0.92 16. 75 tr 2.04 42.91 36. 85 1.37 19.75 81.13
Table 8. Fatty acid composition of glycolipids and stepwise eluted individwal glycolipids
Fatty acid (relative weight percent)
14:0 16:0 16:1 18:0 18:1 18:2 18:3 20:0 sat’d unsat’d
Poong-San
Total 3.87 15. 95 - 4.15 32.78 35.05 3.90 3.80 28. 27 71.73
DGD 2.18 13.34 1.29 3.68 36. 84 39. 14 3.53 tr 19. 20 80. 80
Cer 3.23 15. 60 1.04 3.97 32.86 40.24 3.06 - 22.80 78.20
MGD 3.27 16. 25 1.48 5.68 33.45 35.73 4.14 - 25.20 74.80
ESG 5.13 54.02 1.41 2.68 15. 08 20. 68 1.00 - 61.83 38.17
Dong-Jin
Total 1.59 21.93 - 1.38 27.62 30.37 8.98 8.13 33.03 66.97
DGD 2.35 14. 36 1.07 1.23 32.95 43.15 4.89 - 17.94 82.06
Cer 1.23 17. 46 2.07 2.58 31.9 41.24 3.42 - 21.27 " 78.73
MGD 3.14 19.21 0.76 1.39 36. 45 38.23 0.82 tr 23.74 76. 26
ESG 4.29 44.76 0.85 2.82 20. 58 25.54 2.16 tr 51. 87 48.13
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Table 9. Fatty acid composition of phospholipids and stepwise eluted individual phospholipids

Fatty acid (relative weight percent)
1470 16: 0 161 18: 0 18:1 118:2 18: 3 sat’d unsat’d
Poong-San
Total 1.47 16.83 - 1.27 45.54 33.05 1.84 19.57 80. 43
PC 0.67 17.46 1.91 4.74 38.79 34.85 1.58 22.87 77.13
PS 2.81 13. 40 2.29 4.06 39.42 36. 98 1.04 20.27 79.73
PE 0.80 23.30 0.90 1.33 23.43 48.28 0.96 25. 43 74.57
Dong-Jin
Total 1.63 19.18 - 1.35 37.80 37.68 2.36 22.16 77.84
PC 1.95 18.62 1.72 1.56 34.46 37.94 3.75 22.13 77.87
PS 2.09 14.07 1.16 3.07 40. 64 38.19 0.78 19.23 80.77
PE 1.76 24.53 2.80 1.92 30.11 34.08 4.80 28.21 71.79
Ao oF 4. Miyazawa, T., Yoshino, Y. and Fujino, Y. :J.
Sci. Food Agric., 28, 889 (1977)
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