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Lipid Class and Fatty Acid Composition of Starch-Lipid in Naked Barley

Hae-Gyoung Kim and Hong-Sik Cheigh
Dept. of Food Science and Nutrition, Pusan National University, Pusan
Abstract

The composition of lipid class and fatty acid of free lipids(FL) as non-starch lipid and bound
lipids(BL) as starch-lipid extracted from starch in naked barley(Hordeum vulgare L) was inves-
tigated with the chromatographic procedures. FL were extracted from barley starch by petroleum
ether(PE) and then BL were reextracted from PE extracted starch by the solvent systems of
water-saturated butanol (WSB) at 25°C and at 95°C respectively. The contents of neutral
lipid(NL), glycolipids(GL) and phospholipids(PL) in FL were 69.9%, 27.3% and 2.8%, on the other
hand those of BL were 34.9-54.6%, 30-45.5% and 15.4-19.6%, respectively. The identified com-
ponents of NL in starch-lipid were triglycerides (70.4-82.4%), free fatty acid (8.4-26.2%),
esterified sterols and free sterols, and also the major GL in starch-lipid was monogalactos-
yldiglycerides(87.2-91.1%). Of the PL in FL and BL, diphosphatidyl glycerols, lysophosphatidyl
choline, phosphatidyl choline & phosphatidyl serine were the major components. The predo-
minent fatty acids found in NL, GL and PL of barley starch were palmitic acid and linoleic acid,
and also myristic, stearic, oleic, linolenic acids were determined.
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Table 1. Total content of crude and purified lipids in
barley starch

(Dry basis, %)
Free livid Bound lipids
eeIPIES  TWsB-LT9 WSB-HTO)
Crude lipid 0.04 0.25 0.47
Purified lipid 0.03 0.16 0.36

a) Bound lipids were extracted with water-saturated butanol
(WSB) at 25°C(low temeprature; LT) or at 95 °C(high tempera-
ture; HT)
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Table 2. Content of each neutral lipids, glycolipids and
phospholipids in barely starch

(%)
Bound lipi
Free lipids und lipids
WSB-LT WSB-HT
Neutral lipids 69.9 34.9 54.6
Glycolipids 273 455 30.0
Phospholipids 2.8 19.6 15.4
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Table 3. Composition of neutral lipids in barley starch

(%)
o Bound lipids
Free lipids
WSB-LT WSB-HT
1,2-diglycerides trace trace trace
1,3-diglycerides 0.2 0.1 trace
Free sterols 0.6 0.2 0.1
Unknown 1 0.3 0.2 0.1
Unknown 2 1.2 0.2 0.1
Free fatty acids 8.4 26.2 16.2
Triglycerides 82.4 70.4 80.4
Esterified Sterols 6.9 2.7 3.1

Table 4. Composition of glycolipids in barley starch

(9%6)
e Bound lipids
Free lipids
WSB-LT WSB-HT
Sultatides 0.3 0.6 1.1
Digalactosyl - 3.6 0.8 4.2
diglycerides
Cerebrosides 1.8 2.4 4.4
Steryl - 3.2 59 3.1
glycosides
Monogalactosyl- 91.1 90.3 87.2
diglycerides
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Table 5. Composition of phospholipids in barley starch

(%)
= Bound lipids
Free lipids  ~ sg T WsB-HT

Lysophosphatidyl ~ 30.8 30.3 26.8
choline

Phosphatidyl 12.1 17.3 21.2
choline &

Phosphatidy! serine

Phosphatidy! 35 3.7 2.2
inositol

Phosphatidyl 4.9 52 3.4
ethanolamine
Phosphatidyl - 8.3 9.9 7.
glycerols
Diphosphatidy! 40.4 33.6 39.3
glycerols
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Table 6. Fatty acid composition in neutral lipids of
barley starch

(%)
) . Bound lipids
Fatty acid Free lipids
WSB-LT WSB-HT
14:0 12.9 0.7 3.4
16:0 47.3 20.0 15.2
18:0 3.0 0.4 1.4
18:1 3.4 4.0 5.7
18:2 23.0 68.3 65.9
18:3 trace 6.4 4.6
20:0 10.3 trace 3.8

Table 7. Fatty acid composition in glycolipids of barley
starch
(%)

Fatty acid Free lipids Bound lipids
WSB-LT WSB-HT
14:0 7.1 2.1 1.3
14:1 3.2 0.9 0.3
16:0 39.8 24.4 22.7
18:0 1.0 1.1 2.8
18:1 5.5 3.4 4.9
18:2 30.2 59.7 63.1
18:3 2.7 53 4.9
20:4 0.5 trace trace
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Table 8. Fatty acid composition in phospholipids of
barley starch

(%)
Bound lipids
F id Free lipid
atty oci ree PSS WSBALT  WSBHT
14:0 15.3 1.3 0.9
16:0 38.0 40.3 491
18:0 5.7 0.8 14.8
18:1 53 4.6 1.1
18:2 31.2 50.4 24.1
18:3 trace 2.5 trace
20:0 4.4 trace trace
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Table 734 2ct, &, fre|luadde) F8 xupabe
Holeal, a4, Aslolzal Foldon] A6t
AollM #EdiAl, Fo|EAle] g Hubdolgln 1
) £l aly, LA, vlelzEdlol dddh ol
Azl zro| gAlubAlME FAR|ubAlol A 9} UMW
2 HES TS AR He|EAN 2Eale|
044 Melvin 8] A3 osin alrliAdtn o4
B uEoA 2ledAbi BoEgle] e zubalo

2 5*_-_5401 it

=g qlxebde] Auiab z44L A3 Az
Table 87 Zct, feizlAallA <
ZA4e Yo, EA4l, =
AR A gy dels
olgn}, Solqt A& <l E ghalael Aju)
Ab 243 viasie
A Hm|sale] Fafo
AN zuofzAlz} SallAle) ghake| obE i s
of Wlaste] 2 gafo] B

77+ 69.9%, 27.3%.

2.8% %1, A=A 34,9~54,6%, 30
0~45,5%, 15.4~19.6% %t FA4AWA 4¥F £

dEES axsle AL srlgalde = (70,4~82,

49%)0l9i . o9 fiA|ubal(8.4~26,2%) LRli &

Aupaol A% A 519
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