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Abstract

This study was carried out to investigate the changes in bound, free,}and neutral lipid
components of malt during malting two-rowed barley. During malting, the temperature
and relative humidity were 17°C and 80%, respectively. The content of free lipids in
both two-rowed barley and their malt was much higher than that of bound lipids.
Decrease in the content of free lipids during malting was more prominent than that of
bound lipids. The content of neutral lipids was 21. 0mg/g-d.w. out of 27.9mg/g-d.w. of
total lipids extracted from two-rowed barley. The content of neutral lipids decreased
during malting. Triglyceride, free fatty acid and sterol ester were the principal com-
ponents of neutral lipids. The content of triglyceride decreased during malting, but the
content of free fatty acid and sterol ester increased. Linoleic, palmitic, oleic and lino-
lenic acid were the principal fatty acid of free and bound lipids. The conient of palmitic
acid in free lipids increased during malting, but that of bound lipids decreased. The
content of oleic acid in free lipids decreased. The principal fatty acids of neutral lipids
were similar to those of free lipids. The content of palmitic acid increased during mal-
ting, but that of linoleic and stearic acid decreased.
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Table 1. Instrument and operating conditions
for gas chromatography

GC Hitachi Model 163
20% DEGS (diethylene glycol

succinate)

Instrument

Column support

Column length 3mm X 2m glass column

Column temp. 180°C

Injection temp. 250°C

Detector temp. 250°C

Carrier gas N. (40m!/min.)
Chart speed 10mm/min.
Attenuation 10%%5

1. R2| W ZEgxEe kst

ozdw st 2 Wote] wetdgel E F27)
A AWAA 3% AXAY ¥FARE Table 25

Zh 98z AA¥F 27.9mg/g-dw.F §
BAA AgAAe] A% 22.6, 5 3mg/g-dw.o
24 A7) 8L0%2A WREL AA R
ok = %otEF A A WEE mel, wep 343
79 Z+zh 24,1, 20.4mg/g-d.w. o2 ol 4=
7 Ao wep pastgrh ol AFE 3

Table 2. Changes in the content of various
lipids in malt during malting

(mg/g-d. w.)
Malting periods (days)
Lipids
0 1 3 5 7
Free lipid 22.6 21.6 19.6 18.8 16.2

Bound lipid 5.3 5.3 4.5 4.4 4.2
Total lipid 27.9 26.9 24.1 23.2 20.4
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Table 3. Changes in the content of neutral lipid
in malt during malting

(mg/g-d.w.)

Malting periods (days)
Lipid

0 1 3 5 7

Neutral lipid  21.0 20.1 17.3 15.3 13.3
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Table 4. Changes in the composition of neutral lipid in malt during malting
Malting periods Lipids (%)
(days) 1,22DG  1,3-DG TG SE FS FFA
0 5.4 4.1 54.6 10.2 5.7 19.8
1 5.5 4.7 48.4 13.5 6.3 21.8
3 7.0 5.4 43.4 15.2 6.4 22.6
5 7.5 5.5 40.2 16.3 4.1 26.5
7 5.4 6.7 37.9 17.6 3.5 28.9

Abbreviations ars 1,2-DG, 1, 2-diglyceride;
ester; FS, free sterol; FFA, free fatty acid.

1,3-DG, 1, 3-diglyceride; TG, triglyceride; SE, sterol

Table 5. Changes in the fatty acid composition of free lipid in malt during malting

Malting Fatty acids (%)
periods UFA/SFA
(days) 12:0 14:0 16:0 16:1 18:0 18:1 18:2 18:3 20:0

0 T 1.1 23.4 T 0.4 17.1 52.0 5.2 0.7 2.89

1 T 0.7 22.4 0.4 0.5 14.4 54.4 6.1 1.2 3.04

3 — 1.9 24.8 0.5 3.3 14.1 47.3 8.1 T 2.33

5 — 0.5 30.0 T 1.9 13.7 48.6 5.3 T 2.09

7 - 0.4 30.3 T 1.6 11.5 52.0 4.3 T 2.10

Abbreviations are T, trace; UFA, unsaturated fatty acids; SFA,

saturated fatty acids

Table ¢. Changes in the fatty acid composition of bound lipid in malt during malting

Malting Fatty acids (%)
periods UFA/SFA
(days) 12:0 14:0 16:0 16:1 18:1 18:1 18:2 18:3 20:
0 T 0.8 28.5 1.2 1.7 7.1 57.5 3.1 — 2.23
1 T 0.6 26. 1 0.9 1.7 6.7 59.1 4.9 — 2.52
3 T 0.4 21.5 1.3 1.0 8.3 62.9 4.6 — 3.37
5 0.6 0.5 22.4 1.8 1.3 4.7 64.2 4.6 — 3.04
7 0.9 0.7 20.5 0.7 1.7 8.8 61.7 5.1 — 3.21
Abbreviations are the same as in Table 5.
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Table 7. Changes in fatty acid composition of neutral lipids in malt during malting

Malting Fatty acids (%)
periods UFA/SFA
(days) 12:0 -14:0 16:0 16:1 18:0 18:1 18:2 18:3 20:0

0 — 1.2 18.6 — 2.0 16.7 55.7 5.6 T 3.58

1 0.4 1.4 19.4 T 2.1 14.9 55.3 6.2 0.3 3.23

3 — 0.6 19.3 0.6 1.8 15.5 56. 1 5.5 0.6 3.48

5 — 0.6 23.2 0.8 1.6 14.1 53.7 5.5 0.5 2.56

7 T 1.2 24.9 1.5 1.3 14.9 50.7 4.6 0.9 2.65

Abbreviations are the same as in Table 5.
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