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Abstract

The purpose of this study was to determine effects of thermal oxidation according to heating time and
temperature, using sunflower oil from seed grown in Korea.

To investigate these effects, the lipid components, fatty acid compositions, and chemical characteristics of
crude oil from sunflower seed were determined.

The content of nonpolar and polar in total lipids was 94.1% and 5.9%, respectively. The faity acid com-
positions in the total lipids showed 6.21% palmitic, 4.50% stearic, 59.84% oleci and 29.48% linoleic acid. The
concent of linoleic acid decreased during heating. However, the concent of oleic, palmitic and stearic acid
increased during heating.

The components of neutral lipid were found 6 fractions, including triglyceride, diglyceride and free fatty
acid. The content of triglyceride decreased but diglyceride and monoglyceride increased during heating.

The content of free fatty acid increased during the continuous heating period for 32 hours at 100°C,
whereas decreased in 16 hours at 180"

TIodine value decreased during heating, and peroxide value increased during the continuous heafing périod'
for 32 hours at IOOOC, whereas decreased in 16 hours at 180°C.
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Table 1. Instrument and Operating Conditions for Gas- Liquid Chromatography

Instrument Hitachi model (63
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3m x 2am, Glass Column with DEGS(10%)

on Chromosorb W(60-70mesh)

Column Temp. 175 ¢

Injection Temp. 250 C
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Carrier Gas and Flower -rate - N3 (40ml/min )
Chart speed 10 mm /min
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Table 2. Content of Neutral Lipid, Glycolipid

and Phospholipid in Sunflower See Oil

Lipid Fractions o *
Neutral Lipid 94.1
Glycolipid 3.2
Phospholipid 2.7

* As percentage of fotal lipid,
Each lipid fraction was separated by silicic acid
column chromatography and quantitatived by gr-
avimetric measurement,
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Table 3, Changes in Fatty acid Composition from Sunflower Seed Oil for thermally oxidized

at 100c and 180T

(hrs)

p-Time 0 4 8 16 24 32
(% .mp_(,c) . \ . , . .
Components - |100c (180T |100%C|180C|100C [180C [100C | 180¢C |100°C | 180 C
Palmitic acid 6.21 6.23| 6.31| 6.23| 6.35] 6.31| 6.39| 6.39]| 6.77| 6.54] 6.85
Stearic acid 450 455 4.61] 4.59| 4.61] 4.71| 4.61| 4.65| 4.84] 4.68| 5.13
Oleic acid 59.84 | 59.76 | 59.77 | 59.80 | 60.02| 61.86| 60.02 [ 60.50 | 61.33 | 60.78 | 63.87
Linoleic acid 29.48 | 29.45| 29.32 ] 29.28| 29.06| 27.06( 29.06 | 28.46 | 27.05 | 28.00 | 24. 16
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Fig 4. Gas chromatogram of methyl ester of unheated Sunflower Seed Oil

Table 4. Composition of Neutral Lipid fractions
from Sunflower Seed Oil.

Components %
 Triglyceride 78.18
Diglyceride 9.0
Monoglyceride 0.66
Free Fatty acid 7.74
Sterol 2.02
Sterol Ester 2. 41
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Table 5. - Changes in Neutral Lipid Fractions
oxidized at 100 ‘Cc and 180%C.

from Sunflower Seed Oil for thermally

o))

Time| 0 4 8 16 24 32
(%) Lem -
Components™~(D| - 100 {180 | 100 | 180¢ | 100 [180°C | 100c {180 |100C |180 ¢
Triglyceride 78.18 | 75.82 | 74.05 [74.41 | 60.16] 72.56 | 68.02 | 70.96| 58.93 | 62.21{53.96
Diglyceride 9.0 | 9.02] 9.9 9.13 | 10.16] 9.32| 11.59] 10.59] 19.18 | 16.22| 21. 08
Monoglyceride | 0.66 | 0.89| 2.92| 1.03 | 3.42| 1.29| 3.59| L41| 3.89| 2.23| 7.08
Free fatly acid | 7.74 | 8.07| 8.12| 8.72 | 9.90| 8.8 | 10.15| 9.48| 8 52| 13.40] 7.95

9} K% = diglyceride2} monoglyceride = 2 x} #§
skglEwl, 100°C, 180 Tell4l 32 Bfifg &4 di-
glyceride = 7.22 %, 12.08 %, 23 3 monogly
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Fig .6. Changes of lodine Value of Sunflow-
er Seed Oil thermally oxidized at 100
¢ and 180.C.
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Fig.7. Changes of Peroxide Value of Sun-
flower Seed Oil thermally oxidized at
100 C and 130 °C
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