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Abstract

Propolis was extracted by several organic solvents ,and the antioxidative effect of the extracts on
palm oil and lard was tested with the extract solely or combined with some synergists, using the
Rancimat Method. The extraction yields of propolis by each solvent were 68.1% (75% ethanol), 75.5%

(99% ethanol), 67.4% (methanol,

86.7% (chloroform), 72.6% (ethyl acetate) and 65.6% (butanol). Al

(Antioxidative Index; induction p-eriod of oil containing antioxidant/induction period of natural oil)
of the methanol extract was highest, and more effective on lard than palm oil. The ethyl acetate
fraction of 75% ethanol extract showed higher antioxidative effect than 75% ethanol extract, and ob-
tained the highest antioxidative effect on palm oil with ascorbic acid as synergist and lard with &-

tocopherol
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Fig. 1. Fractionation flow chart of propolis
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Table 1. Extraction yield of propolis by various sel-
vents

Solvent Extraction yield (%, w/w)
75% Ethanol 68.1"
99% Ethanol 75.5
Methanol 67.4
Chloroform 86.7
Ethyl acetate 72.6
Butanol 65.6

YMean value of duplicate
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Table 2. Antioxidative effect of propolis extract by various solvents on palm oil and lard

Palm oil Lard
Solvent e
200 ppm - 400 ppm B 600 ppm- 200 ppm 400 ppm 600 ppm
99% Ethanol 1.26"2 143 1.64 249 3.71 5.09
75% Ethanol 1.26 143 1.63 2.60 3.88 451
Methanol 1.34 1.59 1.78 2.84 4.10 5.54
Chloroform 1.16 1.37 1.55 2.04 3.03 344
Ethyl acetate 1.28 148 161 2.34 340 5.06
Butanol 1.24 142 1.64 2.35 3.53 4.96
DAntioxidative index (Al: Induction time of oil containing of each extract/Induction time of test oil)
YMean value of duplicate
Table 3. Antioxidative effect of each fraction of propolis ethanol extract on palm oil and lard
. Palm oil Lard
Fraction e
200 ppm 400 ppm 600 ppm 200 ppm 400 ppm 600 ppm
Crude extract 1.2692 143 1.63 2.60 3.88 451
Chloroform 1.22 1.44 1.64 2.89 3.68 4.20
EtOAc 1.30 1.64 1.81 2.72 4.49 5.97
Butanol 1.03 118 1.38 1.32 153 1.83
Water — 1.10 1.12 - - 1.10
D2Refer the foot note of Table 2
Table 4. Synergistic effect of 75% ethanol extract of propolis on palm oil and lard
. Palm oil Lard
Synergist
200 ppm 400 ppm 600 ppm 200 ppm 400 ppm 600 ppm
EEV 1.26%% 143 1.63 2.60 3.88 451
EE+AA 200 ppm 1.58 1.79 1.98 277 4.14 4.63
EE+CA 200 ppm 1.51 1.64 1.92 2.47 3.85 5.09
EE+TO 200 ppm 145 1.56 1.90 440 5.51 6.43
DEE(Ethanol extract), AA(Ascorbic acid), CA(Citric acid), TO(5-Tocopherol)
23Refer the foot note of Table 2
Table 5. Synergistic effect of EtOAc fraction of propolis EtOH extract on palm oil and lard
) Palm oil Lard
Synergist
200 ppm 400 ppm 600 ppm 200 ppm 400 ppm 600 ppm
EEV 1.302% 1.64 1.81 2.72 4.49 5.97
EE+AA 200 ppm 1.67 2.09 2.39 2.70 455 6.58
EE+CA 200 ppm 155 1.82 221 2.89 4.19 6.20
EE+TO 200 ppm 143 1.85 2.23 4.49 5.70 7.45

b23Refer the foot note of Table 4
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