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Studies on the Variation of Physico-Chemical
Characteristics During Storage and Frying

Young Jin Choi and Young Su Ko

Dept of Food and Nutrition, Hang Yang University

Abstract

To observe the propability as the frying oil and oxidative stability of red pepper seed oil,
some physico-chemical tests of the oil were examined during 21 days storage period at 5C,
15°C and 30°C, and AOM value determined and after heating the oil at 180+5C for 40 hours with
or without antioxidants.

The analysis storage stability of red pepper seed 0il showed that the quality of storage group
at 5°C was almost as good as fresh oil, and the storage group at 30°C showed certain degree of
rancidity. Change of physico-chemical characteristic during storage were so small so that
storage stability of red pepper seed oil was found to be good.

AOM stability of red pepper seed oil was 7 hours which is lower than other vegetable oil, but
the degree of stability grew greatly after adding phenolic antioxidants, such on TBHQ or PG.

As for the chemical change after heating continuously for 40 hours, acid value, peroxide
value and refractive index increased, but iodine value decreased as the heating processed. The
fatty acid composition also showed the remarkable reduction of linoleic acid. The addition of
antioxidants resulted in the delay of oxidation, the degree of which was greater in TBHQ than
in PG.
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Table 1. Analytical condition of GC for fatty Acid in
red pepper seed oii
Instrument Chimadzu - 7AG
Column glass —3m
Column oven Temp 220°C
Packing material 15% DEGS chromosorb-w
Carrior gas N,
Injection 0.5 ut
Make up gas 60 mi/H
Detector FID
Injector temp. 230°C
Detector temp. 185°C

Table 2. Some physico-chemical characteristics of the
crude, refined, and redeodorized red pepper

seed oil
. Refined Redeodorized
Crude oil oil oil
Specific gravity 0,920 0918 0.919
(at 25°C)
Refractive Index 1.4740  1.4743 1.4745
(at 25°C)
Viscosity 60 50 40
(at 25°C)
L ovibond color* R : 61.0 R:2.0 R:2.0
Y:7.7 Y :20 Y:13
Acid Value 3.76 0.45 0.04
Peroxide Value — 7.50 0
(meq/kg)
lodine Value 134.40 133.40 134,97
{Wijs)

* crude oil color measured in 1” cell and refined, redeo-
dorized oil color measured in 5% cell.
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Table 3. Variation of some physico-chemical characteristics and fatty acid composion of redeodorized red pepper seed oil during storage

70

21

14

0

time (day)

15°C 30°C 5°C 15°C 30°C 5°C 15°C 30°C

50

Chamber. temp

0.07
1.2

0.06 0.06 0.06 0.07 0.07 0.06 0.07
0.17 0.69 0.28 1.6 0.48

0,05

0.04

Acid Value

Peroxide Value

(meq/kg)
lodine Value

134.2

134.9 134.7

134.9 134.7 134.6 1349 134.9 134.6

134.97

1.4745 1.4748 1.4749 1.4745 1.4748 1.4749 1.4746 1.4749 1.4752

1.4745

Refractive Index

(at 25°C)
Color R]Y

2.0/15.0 2.0/15.4 2.0/16.0 2.0/15.8 2.0/16.0 2.0/18.0 2,0/20.0 2.0/20.0 2.0/20.0

2,0/13.0

Fatty acid

12.849 12.854

12.81

12.80 12.83 12.83 12.81 12.84 12.85

12.81

C16:0
C18:0

2.093
10.06
71.76

1.12

2.09
10.56
71.80

2.08
10.56
71.83

2.09
10.54
71.87

2.08
10.53
71.93

2.06
10.53
71.94

2,06
10.53
71.95

2.05
10.51

2.05
10.50
71.99

2.05
10.48

72.10

Cc18:1
C18:2
C18:3

71.99

1.14

1.15

115

1.16

1.17

1.18

1.18

1.19

1.21

1) color was measured in 5% cell.
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Table 4. Peroxide value of corn oil and red pepper seed
oil added antioxidants in A.O.M. conditions
(meq/kg)

Heating Time (hour)

2 4 6 8 10 12 14

Cco 42 164 352 448 76.2129.2 —
RPSO 5.1 343 753 1124 — — -
+TBHQ 2.1 34 48 6.4 8.2 174 242
+PG 23 82 124 214 352 62.1 824

CO : corn germ oil

RPSO : red pepper seed oil

TBHQ : red pepper seed oil + TBHQ
PG . red pepper seed oil + PG
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Table 5. Variation of acid value, peroxide value, and jodine value of oils thermally oxidized at 180° + 5°C for 40 hours

Thermal oxidation
time (hr) 0 10 20 30 40
Acid Value
cO 0.058 0.21 0.43 0.69 0.94
RPSO 0.090 0.24 0.51 0.79 1.21
+TBHOQ 0.087 011 0.18 0.29 0.41
+PG 0.090 0.18 0.27 0.38 0.74
Peroxide Value
{mea/kg)
Cco 0.65 295 3.95 3.20 3.10
RPSO 0.06 3.32 5.75 4.92 4.81
+TBHQ 0.07 0.90 1.24 1.78 1.89
+PG 0.06 1.34 2.44 2.60 3.10
lodine Value
CcO 127.97 126.48 123.21 120.67 117.97
RPSO 134.97 132.39 128.21 124,42 121.62
+TBHQ 134,92 134,13 133.68 131.21 13042
+PG 134,94 133.94 132.41 130.54 127.21
CO : corngerm oil
RPSO : red pepper seed oil
TBHQ: red pepper seed oil + TBHQ
PG : red pepper seed oil + PG
1.4 i
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Fig. 1. Variation of acid value of red pepper seed oil
heated at 180°+5°C for 40 hours.
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Fig. 2. Variation of peroxide value of red pepper seed
oil heated at 180°*+5C for 40 hours.
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Fig. 3. Variation of iodine value of red pepper seed
oil heated at 180°£5°C for 40 hours.
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Table 6. Variation of refractive index and color of the oils thermally oxidized at 180° + 5°C for hours

Themal oxidation
time (hr) 0 10 20 30 40
R. 1.
co 1.4713 1.4729 1.4736 1.4743 1.4751
RPSO 1.4740 1.4744 1.4754 1.4761 4.770
+TBHQ 1.4740 1.4742 1.4745 1.4751 1.4758
+PG 1.4740 1.4742 1.4749 1.4757 1.4760
COLOR R/Y
co 3.0/30.0 6.0/30.0 7.4/30.1 9.8/30.1 11.4/30.1
RPSO 2.0/13.0 3.5/22.0 4.1/22.0 6.4/25.0 9.1/25.0
+TBHQ 2.0/13.0 2.8/22.0 3.1/22.0 4.1/22.0 5.0/24.0
+PG 2.0/13.0 3.1/22.0 3.9/22.0 6.1/25.0 8.4/25.0
CO : Corn oil TBHQ: Red Pepper seed oil + TBHQ
RPSO : Red Pepper seed oil PG : Red Pepper seed oil + PG
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Fig. 4. Variation of refractive index of red pepper
seed oil heated at 180°*5°C for 40 hours.
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Table 7. Variation of fatty acid composition of the oils thermally oxidized at 180° + 5°C for 40 hours
Thermal Oxidation Time (hr)
0 10
CO RPSO +TBHQ +PG cO RPSO +TBHQ +PG
Fatty acid
C16:0 11.06 12.86 12.52 12.68 11.39 12,96 12.67 12.83
C18:0 2.120 2.10 2.21 2.20 2.12 2,28 2.18 2,34
C18:1 26.24 10.75 10.72 10.65 26.44 10.65 10.59 10.71
C18:2 56.61 71.32 71.51 71.08 56.31 70.87 71.34 70.72
C18:3 1.90 1.16 1.39 1.28 1.55 1.38 1.56 1.21
Thermal Oxidation Time (hr)
20 30 40
CcO RPSO +TBHQ +PG CcO RPSO +TBHQ +PG CcO RPSO +TBHQ +PG
11.37 13.79 12.63 1291 12.26 14.81 13.92 13.04 13.21 15.93 14.01 13.98
2.08 2.32 2,28 2.38 2.31 2.49 2.34 2.40 2.46 2,73 2.40 2.54
27.12 11.82 11.34 11.45 28.80 13.92 11.51 12.21 29.72 14.55 11.78 12.62
54,73 69.21 69.51 68.34 54.19 66.48 68.00 67.20 52.93 65.21 60 65.02
1.42 0.96 1.40 1.53 1.57 1.81 1.52 1.64 1.64 0.75 1.08 1.73
CO : Corngerm oil TBHQ : Red pepper seed oil + TBHQ
RPSO : Red pepper seed oil PG : Red pepper seed oil + PG
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