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Abstract

Fatty acid composition and phenolic acid content of rice with different milling fractions were ana-
lyzed to provide basic data for nutrition, processing and storage of rice. Major fatty acids of rice
were palmitic, oleic and linoleic acids and their respective contents were 20.0%, 33.3% and 43.0%
of embryo, 17.3%, 45.1% and 34.5% of rice bran and 23.4%, 26.2% and 46.1% of milled rice. Outer
fraction had a high content of oleic acid but a low content of linoleic acid in rice bran. As milling
yields increased in milled rice, oleic acid content increased, but palmitic acid, linoleic acid, stearic
acid and linolenic acid contents decreased. Contents of free, esterified and insoluble bound phenolic
acid extracts from bran were 321.0mg?%, 299.7mg2% and 212.4mg %, respectively. Milled rice contained
118.0mg% of free phenolic acids, 56.0mg% of insoluble bound phenolic acids and no esterified phenolic
acids. Rice bran contained 86.2% of ferulic acid as'a principal phenolic acid. It also contained 35.7~
36.6% of sinapic and syringic acids, 16.7% of p—coumaric acid and 0.13% of vanillic acid as minor
component. Contents of total phenolic acid, expressed in terms of tannic acid, among rice with
different milling fractions was highest in embryo. It was higher in outer fraction in bran, but rarely
detected as fractionation of the component with milling in milled rice.
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Table 1. Yields and fatty acid composition of total lipid from rice with different milling fractions

Fatty acid composition(%6)

Milling fraction Total lipids 6.0 8.0 81 8.2 53

Embryo 273 20.0 2.1 333 43.0 1.7
Rice bran”

I 20.1 17.3 15 45.9 33.3 2.0

o 199 170 16 46.1 33.9 14

m 164 17.1 1.6 445 35.4 15

v 14.0 17.9 16 43.8 35.2 15
Milled rice”

1 0.7 213 2.0 321 43.0 17

o 05 221 2.1 28.6 455 1.8

m 0.5 23.0 2.3 26.6 46.4 1.8

v 0.5 255 2.4 24.0 488 18

\% 0.3 255 2.4 20.8 49.3 19

”Fatty acids are expressed as the number of carbons: number of double bonds
“Bran 1, T, M and IV mean bran fractions obtained by milling 2.2%, 3.8%, 7.0% and 9.5% from brown rice, respectively
Milled rice 1 , I, M, IV and V mean milled rice of 90.5%, 88.196, 85.7%, 83.3% and 80.9% milling yields from brown

rice, respectively
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Fig. 1. Thin layer chromatogram of free, esterified and
insoluble bound phenolic acid extract from de-
fatted rice with different milling fractions.
Absorbent; silica gel G(0.2mm), solvent system;
benzene: ethanol: acetic acid(20 : 4 : 1, v/v/v), vi-
sualization; charring by heating with 2096 H2SO4
BFP; rice bran free phenolic acid extract, BPE;
rice bran esterified phenolic acid extract, BIP; rice
bran insoluble bound phenolic acid extract, MFP;
milled rice free phenolic acid extract, MPE; milled
rice esterified phenolic acid extract, MIP; milled
rice insoluble bound phenolic acid extract, UK;
unknown compound, SR; syringic acid, SN; sinapic
acid, CM; p-coumaric acid, FR; ferulic acid, VA;
vanillic acid.
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Table 2. Contents of free, esterified and insoluble bound phenolic acid extracts from defatted rice with different

milling fractions

(Unit : mg%)

Phenolic acid extract

Free Esterified Insoluble bound
Rice bran 321.0 209.7 2124
Milled rice” 1180 - 56.0

"Milling yields from brown rice was 92%
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Table 3. Relative intensity of phenolic acids determined by TLC scanner on the thin layer chromatogram of free, ester-
ified and insoluble bound phenolic acids from defatted rice with different milling fractions (Unit : %)

Phenolic acids”

Vanillic Ferulic p-Coumaric Sinapic Syringic Unknown
Rice ’bran
FP? 0.0(0.0) 100.0( 28.3) 28.3( 8.0) 74.4(21.1) 68.7(19.5) 81.4(23.1)
PE® 0.000.0) 91.2( 42.0) 16.8( 7.7) 25.0(11.5) 36.6(16.8) 47.7(22.0)
P’ 0.4(0.4) 56.7( 53.0) 49( 46) 779 7.2) 45( 42) 32.7(30.6)
Milled rice”
FP 0.0(0.00 6.2(100.0) 0.0( 0.0) 0.0¢ 0.0) 0.0( 0.0) 0.0¢ 0.0
PE 0.0(0.0) 2.4(100.0) 0.0 0.0) 0.0( 0.0 0.0( 0.0) 0.0( 0.0)
P 0.0(0.0) 28.4( 55.0) 10.8(20.9) 12.4(24.0) 0.0( 0.0 0.0 0.0)

.“Values in parenthesis means relative ratio of intensity in the same row
2FP; free phenolic acid, ¥PE; phenolic acids from hydrolyzed esters
“IP; insoluble bound phenolic acid, *Milling yields from brown rice was 92%
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