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Abstract

Lipids extracted from two garlic samples (Allium sativum Linnaeus) were studied. Total lipid
.content of the samples ranged from 310 to 342mg/100g of fresh garlic. These lipids were
shown to consist of 36.4~43.5% neutral lipids, 20.3~24.39% glycolipids, and 36.2~39. 3% phos-
pholipids. Among the neutral lipids, triglycerides were predominant (80.5~83.6%) with smaller
amounts of free sterols, free fatty acids, and sterol esters being present. 1,2-Diacylglycerol acet-
ates, 1, 3-diacylglycerol acetates and cholesterol acetates were also tentatively identified. Esterified
steryl glycosides and steryl glycosides were major sugar-containing lipids, but monogalactosyl
diglycerides, cerebrosides, digalactosyl diglycerides and sulfolipids were relatively minor compone-
nts. Of the phospholipids, phosphatidyl cholines and serines, and phosphatidyl ethanolamines were
the major components, comprising over 85% of this class. Phosphatidic acid and phosphatidyl inos-
itols were also present. The major fatty acids in the total and three lipid classes were linoleic,

palmitic, oleic and linolenic acid.
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Table 1. Contert of total lipid and lipid classes

in garlic
Six cloves**  Multicloves**

Crude lipid, mg/l()()g 330+6.7 370k7.6
Purified lipid, mg/100 g* 310+6.8 34247.0
Lipid classes, mg/100 g*

Neutral lipids 134.916.0 124.5=0. 8

Glycolipids 62.912.8 83.1+3.1

Phospholipids 112.244.2 134.414.9
Lipid classes, 2,

Neutral lipids 43.5 36.4

Glycolipids 203 24.3

Phospholipids 36.2 39.3

* The values are means +SEM of eight replicate
determination on the wet weight basis in 62.5%
of moisture content.

** Six cloves and muticloves were grown in 1982 in
Gangwon-Do and Cheonlanam-Do, Korea, respec-
tively.
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Fig. 1. Thinlayer chromatogram of neutral lip-
ids in garlic samples, 1, six cloves; 2,
multicloves
Adsorbent, silica gel G (0. 2 mm, precoated,

Merck Art. 5715); solvent system, n-heptane-

isopropyl ether-acetic acid(60 : 40 : 4); visuw

alization, charring by heating with 40%

H:SO,.

The spots were identified as follows : FS, free

sterols; 1, 2-DGA, 1, 2-diacylglycerol acetates;

1, 3-DGA,

free fatty acids; CA,

1, 3-diacylglycerol acetates; FFA,
cholesterol acetates;

TG, triglycerides; SE, sterol esters.
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Table 2. Composition of neutral and polar lipids
in garlic
Lipid classes* Six cloves Multicloves
Neutral lipids
SE 7.5%% (3.3)¥F* 5.0 (1.8)
TG 83.6 (36.4) 80.5(29. 3)
CA 23 Q.0 3.5 (1.3
FFA 1.2 (0.5) 1.6 (0.6)
1,3-DGA 1.4 (0.6) 1.2 (0. 4)
1,2-DGA 3.0 .3 3.8 (1.9
FS Lo (0.4 4.4 (1.6)
Glycolipids
ESG 47.4  (9.6) 45.6(11.2)
MGDG 7.5 (1.3) 7.8 (1.9)
<G 21.8  (4.5) 23.2 (5.6)
CB 12.8  (2.6) 13.2 (3.2)
DGDG 8.0 (1.6 8.0 (1.9
SL 25 (0-5 2.2 (0.5)
Phospholipids
PA 3.6 (L.2) 3.6 (1.4)
PE 25.3  (9-2) 25.0 (9.8)
PC, PS 61.0 (22.1) 60.0(23. 6)
PI 10.1 3.7 11.4 (4.5)

* Abbreviations are the same as in Figures 1,2 and
3.
** A]] values are the percent of each lipid class.
*+* A]l values in parenthesis are the percent of total

lipids.
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Table 3. Fatty acid composition of total lipid and lipid classes in garlic*

Six cloves Multicloves
Fatty acids
TL NL GL PL TL NL GL PL
10:0 trk* 0.6 0.8
12:0 tt tr 1.3 tr 1.4
14:0 1.3 1.0
16:0 27.9 19.6 33.5 32.1 26.8 15.7 31.8 31.8
16:1 tr 1.3 .4 tr 0.6
18:0 0.5 1.6 .1 tr 0.5 tr 4.7 tr
18:1 10.7 11.6 .4 12.0 7.2 7.3 4.7 7.6
18:2 57.3 59.8 39.7 55. 2 62.8 70.2 47.7 60. 6
18:3 3.2 5.4 13.2 0.6 2.5 5.8 7.9 tr
Total unsat.
fatty acids 71.2 78.2 61.7 67.8 72.5 83.9 60. 3 68. 2

* Expressed as area percentage of the total area from all methyl esters of each lipid fractions. Fatty acids
P p

are expressed as number of carbon: number of double bonds.

** tr<0. 5%.

Abbreviations are: TL. total lipids; NL, neutral lipids; GL, glycolipids; PL, phospholipids.

Fig. 2. Thin-layer chromatogram of glycolipids
in garlic samples, 1, six cloves; 2,

multicloves

Adsorbent, silica gel H (0.5 mm);

system, chloroform-methanol-water-28% aqu-

solvent

eous ammonia(85 : 15 : 2 : 0. 2); visualization,

charring by heating with 40% H,SO..

The spots were identified as follows: SL,
sulfolipids; DGDG, digalactosyl diglycerides;
CB, cerebrosides; SG, steryl glycosides; MG

DG, monogalactosyl diglycerides; ESG, ester-

ified steryl glycosides.

Thin-layer chromatogram of phospholi-
pids in garlic samples, 1, six cloves; 2,
multicloves

Adsorbent, silica gel H (0.5mm); solvent
system, choloroform-methanol-water-28%
aqueous ammonia(85 : 20 : 3 : 0. 2); visualiz-
ation, charring by heating with 402, H,SO,.
The spots were identified as follows: PI,
phosphatidy! inositols; PC, phosphatidyl chol-
ines; PS, phosphatidyl serines; PE, phospha-

tidyl ethanolamines; PA, phosphatidic acids.
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