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Changes of Lipids in Flint Corn by a Growth Process
1. A Study on the Nen-Polar Lipid

Duk-Jin Kim' and Young-Min Jeon
Dept. of Food engineering, Daegu University, Kyungsan 713-714, Korea

Abstract

In order to investigate the changes of lipid ingredient and fatty acid content in flint corn by a
growth process, total lipids from flint corn (Zea may L.) were extracted, purified and fractionated
into three lipid classes (neuiral lipid ; N1, glycolipid ; GL, phospolipid ; PL) by silicic acid
column chromatography (SACC). Non-polar lipid ingredients and fatty acid contents were
determined by thin layer chromatography (TLC) and gas chromatography (GC). And non-polar
lipid ingredients were guantitatived by TLC scanner. The crude o0il among proximate compositi-
on increased 2.74% to 4.43% and NL and PL were fractionated by SACC increased 48.5% to 86.02%,
1.01% to 2.73%, respectively. But GL decreased 50.4% to 11.25%. Neutral lipid ingredients identi-
fied monoglyceride, 1, 3-diglyceride, free fatiy acid, triglyceride and cholesteryl ester and its
composition levels were 1.1~3.7%, 11.9~16.1%, 2.3~4.2%, 16.7-21.5% and 58.5~63.6%, respectively.
The major fatty acids of NL were linoleic (48.9~61.0%), oleic (22.3~34.2%), pabmitic (10.3~11.7%)
acids and stearic, linolenic acids were also detected as minor components. The ratio of total
unsaturated fatty acid te total saturated faity acid presented a higher percentage of 5.87~6.34%.
The physico-chemical characteristics of flint corn lipids were presented as specific gravity
presented 0,920, refractive index 1.468, saponification value 191.2, unsapounificable matter §.97%,
acid value 0.58 and iodine value 124.6, respectively.
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Table 1. Proximate camposﬁmn of the flint corn deveinpment

Lomponent (%)

ays M‘oxsture“’ Crude ash Crude Oil” Crude protein” Total lipid?
A5 632 0.83 2,74 14.05 762
B(20) 58.8 0.71 3.57 11.78 6.48
C(25) 56.4 0.78 4.26 11.86 5.50
D (30) 42 5 0.87 4.43 11.70 5.27

“Wiolsture percentage st harvest
¥l and protein percentages are on a dry-weight basis

YBxtracted by chloroform-methanol solvent {by Bligh & Dyer method)
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Table 2. Instroment and opersting conditions for
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Table 3. Physico-chemical characteristics of flint

gas chromatography corn lipids
Instrument Hewlett packard 5890A D (30) lipid of flint corn
Integrator number Hewlet.t P‘ackaju'd 3396A Specific gravity (at 25) 6.990
Dectector Flame tonization detector Refractive index (NDZ5) 1.468
Column Stainless steel 2m X 3mm ID. Saponification val 191'2
DEGS (2(0%) on chromosorb W poniic atue o §
(60-70 mesh) unsaponificable matter (%) 097
i Acid value 0.58
Column Temp. 200C isothermal .
Injection Temp 1750 Todine value 124.6
Detector Temp ! 25010 Reichert-Meissl numhber 1.82
Carrier gas and He (25mY/min) .
flow-rate TFable 4. Contents of lipid classes in total lipid ext-
Chart spped 10mm/min racted from flint corn seeds
Lipid classes (%)*
0% 034 A FBE Swhie] WEoo ey Das T - o
b . o] & o] =Al
thin layer _chromatograhy (TLCy ol 2] 8led 9] =4 A(I5) 485 (3.69)" 1.01 (0.07) 50.4 (3.84)
& 2y - delagel ol AREE TLC plates 7 E] B(20) 81.6(5.28) 1.86 (0.12) 16.53 (1.07)
WSoiA silica gel G TLC glass sheet(Merck Co., C(25) 84.22(4.63) 2120010 136 (0.74)
D(30) 86.02(4.58) 2.73 (0.14) 11.25 (0.59)

Germany, thickness @ 250pm) Hed, AA L=
pet. ether-diethyl ether-acetic acid (110 : 90 : 4, v/v/v)
#g malstg en, oln XEH FFF Sigma co.,
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R g gdstdth. BAgl £ osulfuric acid-
dichromate™ & ¥zl 2 P55t 160TH S €3hA]
At

oVdst ol TLCH 2lgkd B2l - HUE WF4
A& W8 & TLC scanner (Fiber Optic Scanner,
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transmission, scanning rate : Scmn/min, wavelength :

440nm °]s3t}.
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*As percentage of total lipid
Each lipid fraction was separated by silicic acid
column chromatography and quantitatived by gas chro-
matography

**All values in parenthesis are the percent of total lipid
“NL : neutral lipid “PL : phosphelipid “GL : glycolipid
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Table 5. Composition of non—polar lipid in flint corn seeds during development

A

Lt

gy

=Rl

peak area (%)

Composition (%)

Lipid class
A(15) B (20} C (25) T (30}
Neutral iipid
Monogiyceride (MG) 3.7¢ 1.7 i6( 1.30) 1.3 ( 1.09) 1.1( 0.94)
1, 3-diglyederide (DG) 14.2{ 6.88) 16.1(13.13} 13.5(11.36) 11.9 (10.23)
Free fatty acid (FFA) 2.8( 1.35) 4.2( 3.42) 3.5( 2.94) 23( 197
Triglyceride (TG) 20.8 (10.08} 6.7(13.62) 21.5 (18.10) 21.1(18.15)
Cholestery] ester (CE) 58.5 (28.37) 61.4 (50.10} 60.2 (560.70) 63.6 (54.70)

*All values in parenthesis are the percent of total lipid
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Fig. 1. Thin layer chromafographic separation of
neuntral lipids in flint corn seeds.
Plate : Silica gel G (0.25mm)
Solvent system : Pet. ether-diethyl ether-acetic acid
{119 : 90 : 4, wiviv)
Indicator ! 10% sulfuric acid-potassiem bichromate
soln.
1 A (15) flint corn seeds B : B (2¢) flint corn seeds
: € (25) flint corn seeds D : D (30) flint corn seeds
: Origin 2 : Monoglyceride
: 1, 3-diglyceride 4 : Free fatty acid
: Triglyceride 6 : Cholesteryl ester
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Table 6. Fatty acid composition of non-polar lipid in flint corn seeds during development peak zrea (%)

Cornposition (%)

Fatty acids
A(15) B (20) C (25) Do
14:0 0.2 0.4 0.4 0.7
14:1 - - 0.21 0.27
16:0 117 10.3 11.2 11.1
16:1 0.12 0.11 0.25 0.24
17:0 0.09 0.06 0.07 0.1
18:0 2.4 2.6 2.2 1.9
18:1 34.2 32.3 27.8 292.3
18:2 489 51.5 57.0 61.0
18:3 1.2 0.8 0.5 0.9
TSFA" 14.39 13.36 13.87 13.80
TUFAY 84.42 84,71 85.76 84.71
TUFA/TSFA® 5.87 6.34 6.18 6.14

TUFA @ Total Saturated Fatty Acid
»TUFA : Total Unsaturated Fatty Acid

JTUFA/TSFA : Total Unsaturated Fatty Acid/Total Saturated Fatty Acid
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