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Composition of Lipid Class and Fatty Acid in Free and Bound
Lipids From Mungbean

Soo-Hyon Um and Hong-Sik Cheigh

Dept. of Food Science and Nutrition, Pusan National University, Pusan, 609-735, Korea

Abstract

The composition of lipid class and fatty

acid of free lipids(FL) and bound lipids(BL

at low temperature and BL at high temperature) from Mungbean (Phaseolus radiatus,
L) was investigated with the chromatographic procedures. The contents of neutral lipid
(NL), glycol lipids(GL) and phospholipids(PL) in FL were 89.1% , 7.1%, and 3.7%, on
the other hand those of BL were 49~56%, 28~29% and 15~21%, respectively. The major
components of NL fraction were triglycerides, 1,2-diglycerides and esterified sterol in
the lipids of FL and BL. Esteryl steryl glycosides and monogalactosyl diglycerides were
observed as major GL components of Fl and BL. Of the PL in FL and BL, phosphatidyl
ethanolamine, diphosphatidyl glycerides and phosphatidyl choline were the major com-
ponents. The predominent fatty acids of NL, GL and PL were linoleic, palmitic and
linolenic acids. There are a little difference between the compositions of BL at low and

high temperature extraction.
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Table 1. Total content of crude and purified lipid in mungbean flour (%)
o Bound lipids(BL)
Free lipids -
] BL-Low temp BL-High temp
Crude lipid 1440.02" 204£0.15 1940.2
Purified lipid 1.140.04 0.5+0.25 0.81+0.04

*Mean value + standard deviation
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Table 2. Composition of neutral lipid, glycolipid and phospholipid of total lipids from mungbean flour (%)

Free lipids

Bound lipids(BL)

BL-Low temp BL-High temp
Neutral lipids 89.1£0.98" 56.440.06 4924001
Glycolipids 7.140.10 28.6+0.24 29.040.25
Phospholipids 374002 15.040.12 21.840.12

*Mean value &+ standard deviation
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Table 3. Composition of neutrall ipids in mungbean flour (%)
) Bound lipids(BL)
Free lipids 3
BL-Low temp . BL-High temp
1,2-Diglycerides (1,2-DG) 661028 trace 341016
1,3- Diglycerides (1,3-DG) trace 26.3+£0.07 544017
Free fatty acid(FFA) 2.8+0.07 28.24+1.56 21.64+0.38
Triglycerides(TG) 32.8+1.1 3254016 57.8+0.84
Esterified sterol(ES) 461+0.75 0.7+0:20 0.110.01
Unknown (UK) 1* 244019 0.240.10 trace
Unknown(UK) 2 04£007 8.7+0.12 10.24+0.12
Unknown(UK) 3 trace 3.340.10 1.54+0.26

*Mean value + standard deviation

*Three spots (No. 4,6 and 7) were separated as shown in Fig.2.
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Fig. 1. Thin layer chromatographic separation
of neutral lipids in the mungbean flour.
A :Free lipids, B:Bound lipids-Low
temp, C:Bound lipids-High temp )
1: 1,2-DG, 2:1,3-DG, 3:FA, 4:UKI,
5:TG, 5: TG, 6:UK2,7:UK3,
8:ES (See Table 3)
Adsorbent :silica gel G (0. 25mm/thickness)
Solvent system:petroleum ether/diethyl
ether/acetic acid(80:20:1, v/v/v)
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Table 4. Composition of glycolipid in mungbean flour

EFFEATHIA

(%)

Bound lipids(BL)

Free lipids -
BL-Low temp BL-High temp

Digalactosyl diglycerides(DGDG) 0.540.25% 134044 0.6-+0.21
Cerebrosides{CB) 0.3+0.01 0.9+045 15402

Steryl glycosides(SC) 0.8+£0.25 0.7+£0.29 414025
Monogalactosyl diglycerides(MGDG) 8214076 294045 1754047
Esteryl steryl glycosides(ESG) 89.84+0.9M 92.710.26 76.010.17
Unknown(UK) 1* 0.440.12 1.540.29 0.3£0.07

*Mean value % standard deviation
*One spots (No. 1) were separated as shown in Fig. 2.
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Fig. 2. Thin layer chromatographic separation
of glycolipids in the mungbean flour.
A:Free lipids, B:Buond lipids-Low temp,
C:Bound lipids -High temp,

1. UK1, 2:DGDG, 3:CB, 4:SG5:MGDG
6:ESG, 7:NL (See Table 4)

Adsorbent ;silica gel G0, Smm/thickness)
Solvent system:chloroform/methanol/
water (75/25/4, v/v/v)
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Table 5. Composition of phospholipids in mungbean flour (%)
o Bound lipids (BL)
Free lipids —
BL-Low temp Bl-High temp
Lysophosphatidyl choline(LPC) 2.81+0.21* 0.410.29 1.840.10
Phosphatidy! choline(PC) 10.840.68 5114081 20.5+0.64
Phosphatidyl inosital(PI)& 5.3+0.28 4454091 26.7+0.35
Phosphatidyl serine(PS)
Phosphatidyl ethanolamine(PE) 64.74057 374+1.89 35241.04
Phosphatidyl glycerols(PG) 0.510.07 8.51+0.93 0.8+0.07
Diphosphatidyl glycerides(DPG) 16.740.52 414047 15.04+0.29
“Mean value + standard deviation
Fig. 3. Thin layer chromatographic separation
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of phospholipids in the mungbean
flour.

A:Free lipids, B:Bound lipids-Low temp,
C:Bound lipids-High temp
1:LPG,2:PC, 3:PI+PS, 4:PE, 5:PG,
6:DPG, 7:NL (See Table 5)

Adsorbent :silica gel G (0. 5mm/thickness)
Solvent system:chloroform/methanol/
water/28%aqueous-ammonia (65:35:4. 0:
0.2, v/v/v)
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Table 6. Fatty acid composition of lipid fractions in mungbean flour

EESREE TR

BZJFAZ A

(%)

Bound lipids(BL)

Fatty acids Free lipids -
BL-Low temp BL-High temp

14:0 0.3+0.01* 0.2+0.02 0.2£0.01
16:0 24.940.19 30.84+0.35 31440.14
18:0 6.740.14 5.3£0.06 5240.04
18:1 3.840.06 4.140.03 3.340.02
18:2 39.64+0.11 47.040.21 45.940.03
18:3 19.7£0.04 13.6£0.15 12.940.07
20:0 1.940.08 Trace Trace
220 3.010.06 Trace Trace

Unknown(UK) 0.140.01 0.240.01 0.240.01

*Mean value 4+ standard deviation
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