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Abstract

Neutral lipids of the total lipid extracted from 4 representative varieties of barley grown
in Korea and their corresponding malt were studied. Total lipids of barley and malt were
solvent extracted with chloroform:methanol:water (1.0:1.0: 0.9, v/v). The total lipids were
fractionated into neutral and polar lipids by silicic acid column chromatography, and neutral
lipids fraction was separated by thin layer chromatography and quantitated by TLC scanner.
The fatty acid compositions was determined by gas liquid chromatography. The average
content of total lipid in the 4 barleys and their malts were 3.8 and 2.99, and average of
neutral lipids content in the barley and malt lipids were 73.8 and 68.5%, respectively. Among
the neutral lipids, triglycerides and free fatty acids were the major components, and trigly-
cerides ‘content decreased and free fatty acids content increased during malting. Sterol esters,
free sterols, 1,3-and 1, 2-diglycerides were the minor components of the neutral lipids, and
contents of those components showed increasing tendency during malting. The major fatty
acid composition of the total lipids were linoleic, palmitic and oleic acids, and in general, the
malts had lower amounts of unsautrated fatty acids and high amounts of saturated fatty

acids. Fatty acid composition of neutral lipids was of almost the sameé pattern as that of the
total lipids.

d = olgsel & Fat Aol ze} 52 29 Yo}
= AAE ceiztA Qalol Sad weje aust Fas
e 99 debld 2 Bt BRezd ¥ £ ARE volx gdou, AA R4y e 424 o

(30



Vel. 13, No. 1 (1981)

2E9 At o] 84 Rer AT AL gog o] Fe]
Aok & Aoldh.
28 I FF wet Aole o
L ¥ 65%9 A, & 10%9 %
WA= 2.5%9 A& = gtk o]epgel e
AL el 4F o
2 o9 ¢FYN F4e Hitd e n7
ohel nel§ o] &7t A4F 4
e

[

_?L
o& Jal

<. @ 1?4 2 ogse] A& AR 4 Yol Rt
d 2 °4T7} Wz AL delvh, d mele
A 4 eyl Mebe] Aarg wAde
CERE } webo] AubAl JRe WFe sl AF
AN BAFY wHL AT F4d FEUA
LAY FAFT Vo) FA TS nel Y o uwey
ore) Awpal A¥ A& FTE TAY Hd uT
N ,\1‘4-

28] sl Sedlmeverwi 2z 2 w9 Fx\akal
o ¢3E A a“f"’ﬂ" EAe o AdkAd g %A
olsldtd g4E 23 olcci 23 dg 2z, 2F MacLeod
®2n Lindberg®So] yel uyAe xukibzA o
Wt 24 mzikg Ov% 22 Price 372 6714
27 5o detd = @8 A3l ghekol
=2 vl oty %2 sk 244 AFEH 5
Al F4AASL SAAAY FHAEE ket aEM
Eadsg FEste 5 ovlamd relo Aukdd ol
o AAz oz o Folg o} o] B & XL YYyst
As wskd.

g, Tdufel 395 MacLeod 5¢%7¢. wele] ibe}
AR E AR Py Ay wdsde] o s,
= Walsh 5992 ugjsl obo] Aulag o2 2
zatg gdsle] 9aid 471H] #tes REIm
FFE A wastgder. 294 MacLeod 390 E B
21 %9 lipase A5 145y ol yZ lipase I
Axel dsle] o glof, Frank %922 »3 %9 lipox-
idase of] wl3le], = w=]el =jops] phospholipase o
o 5he] = Acker 3UMWo o §t A4t AT A
4 3asw g

= Parsons

2} ol 4l el AT AAE w33k Yot A4
A A3E AAAczs 349 B giked,

= $edeha 229 AP 8 2L AFE
A9 gE 4ol Fd 42 $Adueblde 2y
ARE A FELE A o Seha ksl 0,
VAo AR AP J2 L A 2 o
T ulAE Aozww gelAn goh weld S
debt 299 AR e AAdes 34 4T

BT IR&el 3k H# ATFGE1H (81)

L %y g 4E T sk etn 43
3, =% 829 Ayy 4ol A= (malting) 3+ 5
s A Wz HEshE RYTL LA Ao A
£ 94 9ost dobn 47 adsel £ dFE
el welsh 3 doky AR 4EF F2 3
4A4s 4ol Aok ARz 1 2HF v
e},

Mz

T

bl

Aol 2133 vl 25 6fEE(six-row)o s
19793 54 $eive}l 5 AEH FRATLAA A
o) #g8 Bue| (fE, covered barley)® 19
Zree] 25%s Ad FEAEFY AEALANA
Al g 4re] (B3, naked barley) 3T W55t

Axsiety 2354 42 Aasdo
g o

Ho ol

49 474 vEE AL ¥ Besld A7 15
H,0; 9 o] 4h2el 4 2447 AL F, &5 20°C,
Ad 5% 80% % 4 st A Germinator(Cleland Int-
ernational Co., model 1000 FAATR) A 647k 4k
okl 7] = e} =mMgkeko] ok 119 H 2| Azl AL
&l o}

vho A ek o 2l
Hzxe 29} = }% Wiley mill 2 31+ F 2

2 .

—N
i)
ol
- o

J
AAS A% FReAs Teadolwd: FLO
11,0309, VSl Eoh 2 Bligh §91 B4l 43
FAAE FEAsE T Aze] dsked 2049 &

=12 Y31 Waring blendori FAF F ey

7o)l A wWdlz EED Ao FdA 4—8*"‘ %t A
A% F Fzedd e we 2dsta, 2 AR
A Lo E v e 2AS gy FzezEid
th] B2 gigich. o]gbe zaE 39 HEolshd T

Zz 2z ¥24%L vaccum rotary evaporator 2 -2
AE AALG F 1 g st FARLY ¥FE
AFsgch 22 FALAL A olsl 2o F

P PEESLE L EP TR EIEESE
$4AER 48ahgch

o, F4ALe L W AT

weloh Wobsl 4 F2% 2944 Rouser 9 %
W @) ulg} silicic acid column chromatographyv
(SACC)o gated THARE #3 st &, silicic
acid(Bio-Rad HA-825 mesh, Bio-Rad, Richmond,
CA, USA) 10g& 47 2.0em9 o2 Sz



(32)

A8 A (0.5~1.02)% 2ml g ol" o8] 2o} Fo
Holl FUT F Q2o A2 1550 o 3ml 9] Fuirt
e WElEE Eg zPHRA oY ooz 250ml
2 Lot FAHAAL Fejsigd, $4AX 98F
9] &u¥ rotary vacuum evaporator & A AT F
T At o T Aastdd,

. FAXNEY ¥4 W AP

SACC o 93le ¢U% TAXA & gy 2
2otE 39 (TLO)e] odle 29 =44 ¥4 4
kg .

Z, #8520 20 cm)oi silica gel G(E. Merck 3]
A2 0.25mm o] ¢retg Jd -8 110°C o} 4
1472 45 AAAL Afo)sl o) du2: o}
Aei(90:10:1, v/v)S] AALH TV A5 Ay
Wol osloy A ANF 40%%4E $2 130~140°C
dA BEAA BE $4A29 Ras vasd 2
FRE BAsdd. 2% FAAI=E Sigmad s
(St. Lcuis, Mo.) A ¢ triolein, linolenic acid, 1,3
~dipalmitin, 1,2-dipalmitin 8] F%-83} cholesteryl
palmitate, triolein, linolenic acid, cholesterol 9] &
TEL Agstgch

f1size] TLC o) s ¥-2 #19 w3& Shima’
dzu dual-wave length TLC scanner (CS-900)¢] 2]
e 2 g3%& AFslgen, ode APgzAL =
Fove) 393k Bskeh,

uh. R g4

2y sk SACCo| o sle] Falgt F4XA &
9 Agatz4L sla-Na ZzukEad s (GLC)Y
oste] o) Ratgch. AYAs WY dlzHzZE
1.25% BFj;-methanol & 4}-§3led Metcalfe ¥ ¥4
o3l ubEglod, IEAYAY =Y didEe ¢
1 Fr bR TERmAY GLC L Adg ALsdo.
GLC29 ¥4 x2:& Varian model 2100(FID)g A}&
e &dlalxs @B(6'x1/870Dx2m ID)o] 8.3%
- DEGS 2 coating 31 100~120 ®}4] Chromosorb G &
Az FL 180°C oA A4 E -T2 84 1+
A 30ml £xz £4% stged, 2248 L5 1F
2 2502 sgdeh. A ZzvlEae AL PE
Eikdl sl T ohg AdAd gEEr A
A,

gt & g
EXdalo| gat

L Agd A% 47t 59 w9 g Yol
‘Ao geke Aste wzg 23 Table 13

¥ EE-F RE - F HR

LR U

Zoh &, A 259 w8 F A g
F 3.3%2A £E7d A9 elrt ggden, o3t
L AsE w3 SAYAY ¢3¢ G vy o
8 AFASEGHI3) gasigoh. ¥, o] F WebE
o AW gkl EF7t] g4 ZHolsh lgEY
o]t nelg wolmlA S EFo) det 2 wlale] Aol
7t 7 o Eolek Az, =HelFs A H
FEFL 2.9%2A v F9 Agpgdo] =epdl A I
F 12.2%7F 4 H49+.

L AgAR A pete e dopgs FAYA
o) AL uFs X upale] WepdlA 30% 4

Table 1. Content of total lipid in barley and

malt(%)*
Variety Barley | Malt l Loss I 25 Change

Covered barley

Gangbori 8.5 8.0 0.5 14.8

Olbort 3.4 3.1 0.3 8.8
Naked barley .

Sedohadaga | 3.1 2.6 0.5 16.6

Baegdong 8.8 8.0 C.3 9.1
Means 3.3 2.9 0.4 12.2

*As a percentage of dry weight basis in 11.5%
of moisture content, and lipid extracted by Bligh
and Dyer method!® with chloroform : methanol :
water(1.0:1.0: 0.9, v/v).

Table 2. Content of neutral lipid in barley and
malt lipids (%)*

Variety ]Barley i Malt ' Difference| % Change
Gangbori 75.3 | 69.1 l -6.2 i 8.2
Olbori 72.8 67.9 —-4.9 6.7
Sedohadaga | 71.1 66.9 —4.2 l 5.9
Baegdong 75.9 70.0 —5.9 7.8
Means 73.8 68.5 —5.3 7.2

*Neutral lipid was separated by silicic acid col-
umn chromatography and quantitated by gravi-
metric measurement.
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Fig. 1. Thin layer chromatogram of neutral
lipids in barley and malt lipids Plate:
Silica gel G (thickness: 0.25mm), Solvent
system:petroleum ether:diethyl ether:acetic
acid=90: 10 : 1(v/v), Visualization: Char-
ring by heating with 40% H,SO,. A, Stan-
dard mixture of triolein, linolenic acid,
1, 8-dipalmitin and 1, 2-dipalmitin; B, Sta-
ndard mixture of cholesteryl palmitate,
triolein, linolenic acid and cholesterol; C
and D, Gangbori and its malt; E and F,
Baegdong and its malt. The neutral lipid
spots were identified as follows: 1, Origin;
2, 1,2-diglycerides(1,2-DG) ; 3, 1,3~digly-
cerides(1,8-DG) ; 4, Free sterols(FS) ; 5,
Free fatty acids(FFA); 6, Triglycerides
(TG) ; 7, Sterol esters(SE).
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Table 3. Percent composition of neutral lipids in barley and malt lipids

S5

Lipids* ’ Source ! Gangbor: = Olbori Sedohadcga Baegdong ! Means
{  Barley 56.3 £6.5 61.2 56.3 57.5

Malt 24.7 35.4 38.8 37.2 36.5

TG Difference | —21.7 -21.1 -22.4 -19.1 ~21.0
% Change ! 38.5 37.3 36.6 33.9 36.5

Barley 15.8 16.0 18.7 16.90. 15. 4

Malt 23.5 ! 24.4 23.2 22.8 23.4

FFA " Difference -~ 7.7 + 8.4 + 9.5 + 6.3 + 8.0
% Change 48.7 52.5 69.3 29.4 52.5

Barley ! 4.2 3.8 3.9 4.0 1.0

Malt 9.3 8.8 8.4 8.6 8.8

1,3-DG Difference + 5.1 4 5.0 + 4.5 - 4.6 + 4.8
% Change 121.4 131.6 115.4 115.0 120.0

Barley ; 5.5 5.4 5.2 5.3 5.3

~ Malt 8.3 7.6 7.3 6.9 7.5

1,2-DG Difference + 2.8 + 2.2 + 2.1 + 1.6 + 2.2
9 Change 50.9 40.7 40.1 30.2 41.5

Barley 9.1 9.5 9.9 9.3 9.4

Malt 10.8 11.0 11.7 10.8 1.1

SE Difference + 1.7 + 1.5 + 1.8 + 1.5 ~ 1.7
9 Change 18.7 15.8 18.2 16.1 18.1

| Barley 9.1 8.9 6.2 9.2 8.3

Malt 13.3 12.9 10.6 14.2 12.8

FS | Difference + 4.2 + 4.0 + 4.4 + 5.0 + 4.5
| 9; Change 46.2 44.9 70.9 54.3 54.2

*Component of neutral lipids were separated by
Abbreviations are the same as in Fig. 1.

Table 4. Fatty acid compesition in the total
lipid of barley and malt lipids*

TLC as in Fig. 1 and quantitated by TLC scanner.

Table 5. Fatty acid composition in the neutral

lipids of barley and malt lipids

Fatty acids @Barley' Malt jDif(erence % Change
14:0 | 1.5 | 23| +o0.8 53.3
16:0 | 20.4 | 3.2 | +10.8 52.9
18:0 | L8 | 3.4 | +16 88.9
18:1 | 18.4 | 10.9 | - 7.5 40.8
18:2 | 53.3 | 47.9 | - 5.4 10.1
18:3 | 4.6 | 41 ] - 0.5 10.9

*Values represent the average of the four vari-
eties. Expressed as mole percent and calculated
from peak areas of the gas chromatograms.
Fatty acids are expressed as number of carbon
: number of double bond.

Fatty acids IBarley ’ Malt |Difference

% Change

14:0 1.7 2.8 | +1.1 64.7
16: 0 21.3 | 32.9 | +11.6 54.5
18: 0 1.9 3.0 | + 1.1 57.9
18:1 19.5 | 12.6 | - 6.9 35.4
18: 2 50.7 | 44.6 | — 6.1 12.0
18:3 4.9 4.1 | — 0.8 16.3
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