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Abstract

The effect of different ethanol concentrations and partial purification, used for the extraction

of C. sappan heartwood, on the antioxidant capacity was investigated. The heartwood of C. sappan
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was extracted with 95%, 75%, and 50% ethanol and subsequently partitioned using deionized water,
dichloromethane, and ethyl acetate. The fractions were subjected to different antioxidant assays based
on free radical scavenging activity (DPPH and ABTS++ assay) and lipid peroxidation assay (TBARS
assay). Additionally, the content of total phenols and flavonoids was determined. The present study
provides evidence that the total phenolic content and antioxidant capacity of C. sappan heartwood
extracts were significantly dependent on the ethanol concentration used for extraction. However, the
subsequent ethyl acetate fraction showed the overall strongest anti- oxidative activity in the chemical-
based assays. In the present study, the crude extract prepared using 75% ethanol is the best of
antioxidant properties. This extract contains a considerable amount of total phenols, with inhibited
DPPH and ABTS++ free radical (low ICs, values) and inhibited lipid peroxidation in vitro (14.21+0.47

pg/mL). Also, total phenolic content and antioxidant capacity were closely correlated (p-value <0.01).

Keywords: Antioxidant activity; Caesalpinia sappan L.; Ethanolic extraction; Partial purification.
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Table 1 Abbreviations for sample extracts

Extracts (initials)

Extraction and partial purification extracts

SN

. 95% Crude (95C)

Crude extract with 95% ethanol

. 95% Ethyl acetate (95E)

Crude extract with 95% ethanol and partial purification with ethyl acetate

. 95% Water (95W)

Crude extract with 95% ethanol and partial purification with water

. 75% Crude (75C)

Crude extract with 75% ethanol

. 75% Ethyl acetate (75E)

Crude extract with 75% ethanol and partial purification with ethyl acetate

. 75% Water (75W)

Crude extract with 75% ethanol and partial purification with water

. 50% Crude (50C)

Crude extract with 50% ethanol

. 50% Ethyl acetate (50E)

Crude extract with 50% ethanol and partial purification with ethyl acetate

Ol ([Nl ]W]|DN

. 50% Water (50W)

Crude extract with 50% ethanol and partial purification with water
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Table 2 The percent yield, total phenolic content, total flavonoid content, DPPH, ABTS * radical

scavenging activity and in vitro anti-lipid peroxidation of Caesalpinia sappan heartwood extract

Extraction TPC TFC ICs, (ug/mL)
Fraction

yield (%) | (mg GAE/g) | (mg CE/g) DPPH ABTS™ MDA
95% Ethanol
95C 10.06 661.99+2.89° |759.88+16.517|2.790.23>°¢| 3.27+0.27%¢| 20.5620.39°¢
95E 0.20 508.36+4.08" | 466.73+8.85% | 3.450.04° | 2.62+0.18%° | 20.31£0.05°
95W 0.03 750.43+2.26° | 355.68+7.42° | 2.94+0.16% | 2.42+0.16° |138.7345.119
75% Ethanol
75C 12.14 741.84%3.25° | 640.3146.02° | 2.4+0.212° |2.98+0.42°°| 14.21+0.47°
75E 0.18 519.84+6.21°f| 305+6.37' | 2.24+0.25° | 2.38+0.32% | 20.08%0.17°
75W 0.04 608.13+3.04° | 271.42+2.529 2.560.172>°| 2.19+0.2% |119.16+3.62°
50% Ethanol
50C 11.62 616.73+2.53% | 547.12+3.56° | 3.87+0.16" | 4.00+0.14" | 42.73+0.05°
50E 0.17 381.17+1.88° | 308.21+5.99" | 4.46+0.219 |3.22+0.18%%°| 21.81+0.04°
50W 0.06 557.91+6.31° | 198.58+3.11" | 4.25+.027° | 4.55+0.25° |175.78+2.16"
BHT - - - 13.21£0.27" | 2.92+0.44°° | 1.23+0.19°

Different superscript letters mean significant difference (p<0.05) using one-way ANOVA followed by

Duncan multiple range test.
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w83l Table 5

Table 3 The correlation between phytochemical contents and antioxidant activities (Crude extract)

TP TF DPPH ABTS™ MDA
TP 1 0.272 0.892** 0.789* 0.975**
TF 0.272 1 0.520 0.434 0.461
DPPH 0.892** 0.520 1 0.682** 0.949**
ABTS™ 0.789* 0.434 0.682** 1 0.784*
MDA 0.975** 0.461 0.949** 0.784* 1

* is significantly different (p<0.05),

Table 4 The correlation between phytochemical contents and antioxidant activities (partial purification

with ethyl acetate)

** is significantly different (p<0.01)

TP TF DPPH ABTS™ MDA
TP 1 0.420 0.737* 0.813** 0.984**
TF 0.420 1 -0.240 0.110 0.260
DPPH 0.737* -0.240 1 0.630 0.840**
ABTS™ 0.813** 0.110 0.630 1 0.835**
MDA 0.984** 0.260 0.840** 0.835** 1

* is significantly different (p<0.05),

Table 5 The correlation between phytochemical contents and antioxidant activities (partial purification

** is significantly different (p<0.01)

with water)
TP TF DPPH ABTS™ MDA
TP 1 0.950** 0.425 0.556 0.164
TF 0.950** 1 0.654 0.765* 0.439
DPPH 0.425 0.654 1 0.937** 0.854**
ABTS™ 0.556 0.765* 0.937** 1 0.858**
MDA 0.164 0.439 0.854** 0.858** 1

* is significantly different (p<0.05),

** is significantly different (p<0.01)
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