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Abstract

Antioxidative activity of the extract from Caesalpinia sappan L. by various solvent was compared with sev-
eral commercial antioxidants, using the Rancimat method. Al (antioxidative index; induction period of oil con-
taining extract/induction period of control oil) of all extracts were higher than commercial antioxidants, such
as BHA, &-tocopherol and ascorbic acid. The ethanol extract was fractionated by liquid liquid extraction.
Ethyl acetate fraction showed higher Al than the whole crude extract. When comparing POV and TBA value
of palm oil and lard containing different level of each fraction, the oxidative stability of ethyl acetate fraction
at 200 ppm level on palm oil and lard were similar to that of BHT at 200 ppm level, and better than BHA, 8-

tocopherol and control.
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Fig. 1. Fractionation flow chart of Caesalpinia sappan
L. extract
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Table 1. Extraction yield of Caesalpinia sappan L. by
various solvents

Solvents Extraction yield (%, weight/weight)
75% Ethanol 13.2°
99% Ethanol 10.2
Methanol 123
Ethyl acetate 5.0

"Mean value of duplicate

Table 2. Antioxidative activity of each solvent extract
of Caesalpinia sappan L. and commercial antioxidants
on palm oil

Concentration (ppm)

200 400 600

75% Ethanol 126" 137 181

Extract 999 Ethanol 1.38 1.46 1.86
Methanol 1.42 1.47 1.90

Ethyl acetate 1.43 1.67 2.06

Ascorbic acid 143 147 1.63

Lo BHA 1.07 1.03 0.95
Antioxidant 110 102 113
8-Tocopherol 1.20 1.23 1.49

YAntioxidative index (Al: Induction period of oil containing
plant extracts/induction period of control oil)



o
AE =

o

Table 3. Antioxidative activity of each solvent extract
of Caesalpinia sappan L. and commercial antioxidants
on lard
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Table 4. Antioxidative activity of different solvent frac-
tion from ethanol extract of Caesalpinia sappan L. on
palm oil

Concentration (ppm)

Concentration (ppm)

200 400 600 Solvent fraction 200 400 600

Extract 75% Ethanol 2507 3.74 6.24 Crude extract 1.26" 1.37 1.81

99% Ethanol - 3.66 6.76 Chloroform 111 1.30 1.68

Methanol 3.17 433 6.80 E[hy] acetate 1.21 1.66 2.07

Ethy] acetate 3.27 5.52 7.40 Butanol 1.01 1.1 1.22

12 1.10 .

Antioxidant  Ascorbic acid 1.12 1.06 0.97 Water ! ! 111

BHA 2.57 3.14 354 "Refer to the foot note of Table 2

BHT 1.52 1.62 1.74

8-Tocopherol 3.16 4.23 5.03 Table 5. Antioxidative activity of different solvent frac-

YRefer to the foot note of Table 2
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Concentration (ppm)

Solvent fraction 200 400 600
Crude extract 2.50" 3.74 6.24
Chloroform 2.64 3.70 4.79
Ethyl acetate 3.83 5.15 7.26
Butanol 1.08 1.13 1.95
Water 1.05 1.03 1.27

YRefer to the foot note of Table 2

e 600 ppm A7FAS] Al 1.680]9ic}.

2Fe 2t HEEEE ERol Aristod shabsie e
B]2§ A= Table 59} 7t} 42 EtOH 2329
EtOAc #3852 720 7499 vhabrix 2 25355
wrh Algre]l #ster 600 ppm 3 7HA] £ 770}
Fitste o] 7.26m A= et o) AE FgHHo
i _‘i'_":], 225 EtOAc 25FE 600 ppm F 7155000 4]

ol &k Al 2.06 (Table 2)0] 7 75% EtOH 323
34 EtOAc ¥-3] 52 Al 2.07 (Table 4)2 A2 n]2
shodet. E2lel el = EtOAc 2425 600 ppm 3
71412} Al 7.40 (Table 3)2} EtOH $£%-9] EtOAc &
552 Al 7.26 (Table 5)0.5 A2 B}$:3h s4ls} &
5 Ho] kg flel o] EtOAcd) 3 Sdls &
e FA
2= F58 Y 22 E9 synergist 1}

Rancimat methodol| 41 ascorbic acid (AA)2] 8-
e Abst AlA R} P EA ez, 15
o] o8] 4v &% 2 75% EtOH $3%2] EtOAc
#3& 600 ppmel] AA 200 ppmS ZH7F Ffoll &
3led AIE &A% ZAal= Table 63 )} 4= E-
t0Ac ZFFE3 EtOH $3E2°] EtOAc 3%
AAS 72 A7HESe) AlE 2t} 246, 2422 4
3t a3t AeE g o AA Aol ot Asaae



80 Al E 85 A] A 289 A 1.5 (1996)

Table 6. Synergistic effects of various solvent extracts
and ethyl acetate fraction of Caesalpinia sappan L.
ethanol extract on palm oil

Concentration

Extract Extract (600 ppm)

Extract 600 ppm)  +AA (200 ppm)
75% Ethanol extract 1.81" 2.00
99% Ethanol extract 1.86 2.19
Ethyl acetate extract 2.06 2.46
MeOH extract 1.90 2.31
EF? 2.07 2.42

URefer to the foot note of Table 2
PEthyl acetate fraction of 75% ethanol extract

Table 7. Synergistic effects of various solvent extracts
and ethyl acetate fraction of Caesalpinia sappan L.
ethanol extract on lard

Concentration

Extract Extract (600 ppm)

Extract 600 ppm)  +AA (200 ppm)
75% ethanol extract 6.24" 7.95
99% ethanol extract 6.76 8.62
Ethyl acetate extract 7.40 9.90
MeOH extract 6.80 9.18
EFY 7.26 9.95

" Refer to the foot note of Table 6
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Fig. 2. POV of palm oil containing Caesalpinia sappan
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Fig. 3. TBA value of palm oil containing Caesalpinia
sappan L. ethyl acetate fraction during storage at
60°C EtOAc : See the legend of Fig. 2
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