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Abstract

The composition of lipids extracted from corn embryo with various solvents were analyzed. The
solvents for the extraction were benzene(BZ), n-hexane(HX), pet. ether(PE), trichloroethylene
{TE), chloreform-methanol(2:1,v/v)(CM}, dichlioromethane-methanel(2:1,v/v)(DM) and hexane-
diethy! ether(5:1,v/v)(HD). The lipids were then fractionated by silicic acid colusin chroma-
tography(SACC) into three lipid fractions. The Neutral lipid fractions were further separated by
thin layer chromatography(TLC) and the individuzal lipid spois were quantitatived by TLC
scanner, And then the fatty acid compesitions of total lipids and neutral lipids were determined
by gas chromatography(GC). Crude oil contents of corn embryo were most efficient by using DM,
CM and neuitral lipid was extracted much more HX, BZ, HID systems than did PE, DM , DM and
CM were most efficient solvent systems for extracting glycolipid and phospholipid. The major
component of the neutral Hpid fractions was found to be iriglyceride, and it was superior DM to
PE. Linoleic acid was the predominant fatty acid in the total lipids, and it was most efficient with
BZ ard TE. The major fatty acid in newtral lipids was alse lincleic acid and it was superior BZ to
PE, CM, HD and oleic acid was similar io seven solvents and palmitic acid was found much
superior in using CM.
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Table 1. Crude oil component(%) of corn embrye by
soxhelt extraction(90:-5°C) during 16hrs

Solvents Crude oil(%p
Benzene 29.67
Hexane 31.08
Pat, ether 30.66
Trichlorethylene 34.25
Chloroform-methanol(2: 1,v/v) 37.75
Dichleromethane-methanol{2: 1,v/v) 44 .98
Hexane-diethy! ether(5: 1, v/v) 31.22

» Bach value is the average of three separate analyses
and is expressed as weight %

Table 2. Contents of lipid classes in crude oil extracted from corn embryoe

Lipid classes(%)*
Solvents
NL» PL? GL?

Benzene 95.3 (28.32) 0.03(0.01) 4.5 (1.34)
Hexane 95.6 (25.75) 0.16 (0.05) 4.1 (1.28)
Pet. ether 89.1 (27.35) 0.1 {0.03) 10.7 (3.28)
Trichloroethylene 94.1 (32.25) (.14 {0.05) 5.7 (1.95)
Chloroform-methanol (2:1, vv) 92.7 (35.08) 1.8 (0.68) 5.3 (2.01)
Dichlormethane-methanel (2:1, vAv) 84.3 (37.00) 1.3 (0.59) 14.2 {(6.40)
Hexane-diethyl ether (5: 1, vv) 96.5 (30.15) 0.17 (0.05) 3.27 (1.02)

» As percentage of total Lipid

Each lipid fraction was separated by silicic acid column chremaiography and quantitatived by TLC scanner

“*All values in parenthesis are the percentages of crude oil
@ NL : neutral lipid '

* PL : phospholipid

9 GL : glyeolipid
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Table 3. Composition of neutral lipid® in corn with embryo buds

Composition. {wt %)
Lipid clags
BZ HX PE TR CM DM HD*
Monoglyceride (MG) 3.8 4.1 b8 4.3 4.5 2.9 4.6
(3.62)» (3.91) (5.16) (4.04) (4.17) 2.27) (4.43)
1,3-diglveceride (DG) 12.9 12,1 13.1 13.8 14.2 119 13.5
(12.29) (11.56) (11.67) (12.98) (13.16) (10.03) (13.02)
Free fatty acids (FFA) 31 3.5 42 58 3.4 2.8 3.0
(2.95) (3.3 (3.74) (5.26) 3.15) (2.36) (2.89)
Triglyceride (TG) 78.1 79.4 73.8 4.6 76.7 81.7 75.8
(74.42) (75.90) (65.75) (70.19) (71.10) (68.87) (73.14)
Cholesteryl ester (CE} 2.1 0.9 31 17 1.2 0.9 3.1
(2.00) (0.86) (2.76) (1.59) (1.11) (0.75) (2.99)

2 Neutral lipids were separated on TLC on silica gel G with pet. ether-diethyl ether-acetic acid (110 : 90 : 4, v/y~) as the

developing solvent system.

® All values in parenthesis are the percent of neutral lipid.
* BZ=henzene

PE=—pet. ether

CM-=chloroform-methanoi(2: 1, vwv)

DM =dichloromethane-methanel(2: 1, v/v)

HD =hexane-diethyl ether(5: 1, vw/v)

HX=hexane

TE =trichloroethylene
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Table 4. Fatty acid composition of total lipid extracted by seven solvent mixtures i corn embryo

Fatty acid composition (area %)

Fatty acids -

BZ HX PE TE CM DM HD*
Cua:o 0.2 0.2 0.4 0.6 02 0.2 0.2
Cia:1 0.01 0.04 0.06 0.02 0.003 0.003 0.03
Cra:2 tr 0.02 0.03 tr tr 0.006 0.01
Cis:0 18.5 179 17.8 16.4 14.6 16.3 18.8
Cigin 0.01 0.04 0.04 0.01 tr tr 0.03
Cis:0 1.7 21 32 14 0.8 1.3 2.1
Cus:1 20.8 30.3 32.2 28.6 242 28.6 32.0
Cig:2 48.1 46.7 42.3 50.6 56.9 50.2 446
Cis:z 1.5 2.6 3.8 22 3.0 2.4 2.6
Ca0:1 tr tr 0.02 0.01 ir tr tr
TSFA® 20.4 20.2 21.4 18,4 15.7 17.8 20.6
TUFAY 79.42 9.7 78.45 81.44 84.1 81.2 79.27
TUFA/TSFA® 3.89 3.95 3.67 4.43 5.36 4.56 3.85

tr : indicates the amount less than 0.001%
uTSFA : Total Saturated Fatty Acid.
WPUFA : Total Unsaturated Fatty Acid.
2 TUFA/TSFA : Total Unsaturated Fatty Acid/Total Saturated Fatty Acid.
* BZ=benzens

PE=pet. ether

CM =chloroform-methanol(2: 1, wv)

DM =dichloromethane-methanol(2: 1, v/v)

HD=hexane-diethyl ether(5: 1, v/v)

HX =hexane

TE=trichloroethylene

Table 5. Fatty acid composition of neutral lipid in corn embryo extracted by seven solvenis

Fatty acid composition (area %}

Fatty acids

BZ HX PE TE CM 0)%3 HD*
Cia:o Q.7 0.3 0.3 0.3 0.2 04 0.2
Cie:1 0.27 0.21 0.21 0.27 0.05 0.21 0.18
Cis:0 11.1 11.5 15.8 12.8 16.4 11.2 11.7
Cis:1 (.24 0.12 0.25 0.24 0.02 0.25 0.12
Cir:0 0.1 0.02 0,12 0.10 0.01 0.07 .09
Cis:o 1.8 2.0 2.6 1.9 2.2 2.2 2.4
Cia 22.3 31.8 32.4 313 31.6 27.8 3.2
Cis:2 61.0 52.9 46.64 51.0 479 57.0 48.9
Cis:a 0.9 12 1.5 1.9 1.7 0.5 1.2
Cao s ir tr tr tr tr ir e
TSEA» 13.80 13.88 18.82 15.10 1881 13.87 14.39
TUFA® 84,71 85.73 81.00 84.71 81.17 85.76 84.60
TUFRA/TSFA 6.14 6.17 4.30 5.61 4.32 6.18 5.88

tr @ indicates the amount less than 0.01%
“ TSFA : Total Saturated Fatty Acid.
WTUPA : Total Unsaturated Fatty Acid.
2 TUFA/TSFA : Total Unsaturated Fatty Acid/Total Saturated Fatty Acid.
* BZ=Dbenzene
PE=ypet. ether
CM =chloroform-methanol(2: 1, v/v}
DM =dichloromethane-methanol(2:1, v/v)
HD=hexane-diethyl ether(5:1, v/v}
HX =hexane
TE=trichloroethylene
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