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Abstract

In order to analyze the lipid composition and chemical characteristics of rape
seed oil in relation to content of erucic acid, three recommendable cultivars(MOK-
PO 70, MOK-PO DANGYO 12 and 14) seeds were used. The composition of lipid
was confirmed by column chromatography and TLC, and the composition of fatty
acid in total and neutral lipid was determined by GLC, and the results were as
follows.

1. The crude fat was 44.0% to 45.3% in all cultivars.

2. The iodine value, saponification value, acid value and nonsaponifiable content
were 100 to 101, 176 to 184, 0.7 to 0.9 and 1.0 to 1.2, respectively, with no
remarkable difference among three cultivars.

3. The content of neutral lipid was 95.3% to 96.3% of total lipid, and others
were compound lipids.

4. The content to triglyceride was 92.19% to 92.5% of total lipid. Diglyceride and
sterol ester were contained 1.19 and 1.2%, respectively. There was a small
quantity of free fatty acid and free sterol and monoglyceride was little.

5. The erucic acid was the highest (26.4%), in MOK-PO DANGYO 12 among
the composition of fatty acid, while those of MOK-PO 70 and MOK-PO
DANGYO 14 were so small as 1.0% and 3.9%. The content of erucic acid
was decreased with the increase of oleic acid, the content of oleic acid in
MOK-PO DANGYO 12 was 30%, 639 in MOK-PO 70 and, 60% in MOK-PO
DANGYO 14. The content of linoleic acid and linolenic acid showed no rema-
rkable difference but that of eicosenoic acid was 11.7% in MOK-PO DANGYO
12 as the highest. The ratio of the fatty acid content in eluted neutral lipid.

and the total oil showed no remarkable differences.
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Fig. 1. Extraction of lipids in rape seed
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Table 1. Instrument and operating conditions
for gas liquid chromatography

Instrument Shimadzu model 6AM

Detector Flame ionization
detector

Column 3x3mm(i,d) glass
column

Support Column backed with

15% DEGS on 60~
809 mesh Chromos-
orb W

Carrier gas and flow  He 40ml//min

rate
Column temperature  190°C
Injections and detector 240°C
temperature
Hydrogen pressure 0. 7kg/cm?
Air pressuer 1. 0kg/cm?
Record chart speed 5mm/min
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Table 2. Chemical compositions of rape seed
(%)

MOK-PO MOK-PO
DANGYO DANGYO

Varieties 3,95 po

Components 12 14
Moisture 8.8 8.8 8.7
Crude protein 22.3 22.7 21.5
Crude fat 44.0 44.3 45.3
Ash 4.1 4.2 4.1
Carbohydrate 20.4 20.0 20. 4
Table 2¢] 4 2 i=viel o] MMEIIES FE2

44. 0% ~45. 3% 2% A (50.9%) 7 A 72 (49.

3%) 2 WA (54 3%) ke i B FAG
ovb fEEMY(43.4%) 0k ok ¥ e FAE

Bylon §2¥(45.4%)F = A EECl A
BHREEY 4B 21.5%~22.7%2H4 KB™
(39.8%), BI®(27.9%)8v & FAHo G
HAA®(19.7%), BN (19.4%), ¥]A*(9.5
%), EAT(18.9%)RF wol fHfEel gleov
SRR RSS2 ERES A

2) HghiEY LEn thE - AEB #HAd
WMEBETAA ML KIEHE S Table 33 7o
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Table 3. Characteristics of total lipids from each variety rape seed oil
Items . Unsaponifiable* . . .
Varieties Jodine value material(%) Saponification value Acid value
MOK-PO 70 101.3 1.2 184.0 0.9
MOK-PO DANGYO 12 100.3 1.0 176. 0 0.7
MOK-PO DANGYO 14 101.1 1.2 182.0 0.8

% To oil weight
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Table 4. Contents of neutral lipid, glycolipid,
and phospholipid fractions in rape
seed oil(%)*

Varieties MOK-PO MOK-PO MOK-PO

DANGYODANGYO
Lipid fractions 7 12 14
Neutral lipis 96.3 95.8 95.3
‘Glycolipids 0.4 0.4 0.9
"Phospholipids 3.3 3.8 2.8

% As percentage of total lipid, each lipid
fractions was separated by silicic acid
column chromatography -and quantified
by gravimetric measurement.
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Table 5. Composition of neutral lipid fraction
in rape seed 0il(%)

Varieties MOK-PO MOK-PO
MOK-PO 1 4 NGYO DANGYO

Components 12 14
Triglycerides 92.1 92.5 92.2
Diglycerides 1.2 1.1 1.1
Monoglycerides trace trace trace
Free fatty acid 1.0 0.5 0.5
Free sterols 0.8 0.6 0.5
Sterol esters 1.2 1.1 1.0
RG24  triglyceride, diglyceride,

monoglyceride, free fatty acid, free sterols,
sterols: 6ffc] FER= 9 o1 o] &% triglyceride
o] aBo] 92.1%~92.5%2A Fig 02.2%= 7}
4 B ol A& Mk triglycerides] &
Bo) 92.29%sF 92. 1%t 23 £ 2 Zadernowski
400 kol w3 Rl Makillican® 4
triglycerided] &5 94.3% 29 o7k we 4
A& wnaoh. = diglycerideo} sterols esterse]
GBS Ty 1.1%24 triglyceride wgoz g
on 294 free fatty acid, free sterolso] tf
PR Erhel BT oz G4 EASE A
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Table 6. Fatty acid composition of the total lipids in various rape seed o0il(%)*

Fatty acids Portions MOK-PO 70 MOK-PO DANGYO 12 MOK-PO DANGYO 14
Myristic acid 14:0 trace trace trace
Palmitic acid 16: 0 4.7 4.4 4.4
Palmitoleic acid 16:1 0.5 0.4 0.2
Stearic acid 18: 0 1.8 1.2 1.7
‘Oleic acid 18:1 63.1 30.0 59.9
Linoleic acid 18:2 19.5 16.3 16.6
Linolenic acid 18:3 6.9 9.0 8.5
Eicosenoic acid 20:1 2.5 11.7 4.8
Behenic acid 22:0 trace 0.6 trace
Erucic acid 22 :1 1.0 26. 4 3.9
Saturated fatty acid 6.5 6.2 6.1
Unsaturated fatty acid 93.5 93.8 93.9

% Expressed as a percent of total fatty acid and calculated from peak areas of the gas-liquid

chromatogram

Table 7. Fatty acid composition of the neutral lipids in various rape seed oil(%)

Fatty acid Portions MOK-PO 70 MOK-PO DANGYO 12 MOK-PO DANGYO 14
Myristic acid 14:0 trace trace trace
Palmitic acid 16:0 4.7 4.2 4.5
Palmitoleic acid 16:1 0.4 0.3 0.3
Stearic acid 18:0 1.9 1.4 1.7
Oleic acid 18:1 61.2 28.7 58.7
Linoleic acid 18:2 21.3 16.3 16.9
Linolenic acid 18:3 7.7 8.3 8.3
Eicosenoic acid 20:1 1.8 12.3 4.7
Behenic acid 22: 0 trace 0.4 trace
Erucic acid 22 : 1 1.0 28.1 4.5
Saturated fatty acid 6.6 6.0 6.2
‘Unsaturated fatty acid 93. 4 94.0 93.8

* Expressed as a percent of neutral fatty acid and calculated from peak areas of the gas-

liquid chromatogram
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