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The Oxidation Stability of Soybean, Palm Fish oil and Lard
affected by Crude Gingerol

* Baek, Suk Eun
Department of Food and Nutrition, Hanyang University

Abstract

The Crude ginerol from ginger was collected to investigate the possibility of application to food
products as a natural antioxidant. The antioxidant activity of gingerols according to fatty acid composi-
tion of several oils, were examined by measuring peroxide value(POV). The induction period(IP) of
fish oil, sdybean oil, lard and palm oil was 5.0, 17.0, 38.4 and 57.6 hours respectively by measuring
POV during storge at 85C. The relative antioxidant effectiveness(RAE) of gingerol group was lard;
219, soybean oil; 176, fish oil; 160 and palm oil; 146%, while the RAE of BHT group was lard; 238,

palm oil; 158, soybgan oil; 132 and fish oil; 122%.
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Table 1. The chemical characteristics of the oils
used
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Table 3. The fatty acid composition of several oils
used

Peroxide” Acid™ Todine™”
value value value
Soybean oil 0.13 0.054 133.2
Palm oil 0.21 0.048 51.2
Fish oil 0.30 0.044 1735
Lard 0.15 0.040 65.1

" Peroxide value was determined by the AOCS and exp-
ressed as milliequivalent/kg oils”

" Acid value was determined by the method described
by Pearson'®

* Iodine value was determined by AOCS-Wijs method!”

Table 2. The opeartion conditions of the gas chromato-
graphy used

Instrument  : Shimadazu G.C., 7AG; Recorder, C-RIB
Detector : Flame Ionization Detector

Column : 3mmX2m. Gless

Packing : 15%, DEGS on chromosorb

material W-AW DMCS (80~100 Mesh)
Injection

Temp. : 230

Column

Temp. : 190T

Carrier gas : Nitrogen(99.9%) flow rate, 50 m//min
Attenuation : 2X1072

Chart speed : 5mm/min
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Fatty acid Soybean oil Palm oil Fish oil Lard
C 12:0 0.07
C 14:0 0.13 125 7.01 1.53
C 141 0.17
C 16:0 11.78 41.92 16.85 22.31
C 16:1 0.40 7.60 340
C 170 0.44
C 18:0 3.65 4.74 2.50 10.95
C 18:1 1942 40.50 13.63 47.10
C 18:2 56.70 9.88 208 11.68
C 18:3 8.27 0.67 8.95 1.79
C 20:2 4.23
C 20:3 1.17
C 20:4 393
C 205 3.08
C 22:5 141
C 22:6 14.20

Unknown 0.05 0.20 13.36 1.00

SFA 15.56 48.35 26.36 34.86

UFA 84.39 5145 60.28 64.14

PUFA 64.97 10.55 39.05 1347

UR 542 1.06 2.29 1.84

SFA: Saturated fatty acid, UFA: Unsaturated fa-

tty acid

PUFA: Polyunsaturated fatty acid, UR: Unsaturated ratio

(UFA/SFA)
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Fig. 1. Changes in peroxide value of soybean oil with
BHT, tocopherol and gingerol at 85°C
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Fig. 2. Changes in peroxide .value of palm oil with
BHT, tocopherol and gingerol at 85°C
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Fig. 3. Changes in peroxide value of lard with BHT,
tocopherol and gingerol at 85°C
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Fig. 4. Changes in peroxide value of fish oil with BHT,
tocopherol and gingerol at 85°C
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Table 4. Induction periods* in soybean oil, palm oil,
lard and fish oil with BHT, tocopherol and gingerol
at 85°C

Fish oil Soybean oil Lard Palm oil
Control 5.0 17.0 384 576
Tocopherol 48 15.0 36.0 55.2
BHT 6.1 225 91.2 912
Gingerol 8.0 30.0 84.0 84.0

The induction period(IP) was defined as the hour needed
for the sample oil to reach a peroxide value of 30 meq/kg
oil

Table 5. Relative antioxidant effectiveness* in soybean
oil, palm oil, lard and fish oil with BHT, tocopherol
and gingerol at 85°C

Fish oil Soybean oil Lard Palm oil
Tocopherol 96 88 94 96
BHT 122 132 238 158
Gingerol 160 176 219 146

Relative antioxidant effectiveness=(IP of substrate added
antioxidant/IP of control)X 100(%)
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