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Extraction of Phenolic Compounds from Waste Coconut Coir Dust

Using Ultrasound-Assisted Solvent Extraction
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Abstract

In the present study, phenolic compounds were extracted from waste coconut coir dust,
a by-product of coconut manufacturing process, for value-added. The objective of this research was
to determine the optimal extraction condition of total phenolic contents from coconut coir dust using
ultrasound-assisted solvent extraction. In the extraction, three main parameters: solvent types, extraction
temperature and extraction time were used to determine the optimal extraction condition of phenolic
compounds from the sample. It was found that the extraction of sample with 50% (v/v) ethanol at 30 °C for
120 minutes gave the highest crude extract yield (29.57% w/w on dry basis) and the highest total phenolic
content (951.33 ug GAE/g). The antioxidant activities of crude extract from the optimal extraction condition
was further investigated by comparing the two most common radical scavenging assays namely, the
1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS).
The results showed that the crude extract exhibited strong antioxidant activities with IC50 at 362.77ug/ml
by DPPH, and 11.96 pug/ml by ABTS methods, respectively.

Keywords: antioxidant activity, coconut coir dust, phenolic compounds, ultrasound-assisted solvent extraction
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Table 1 Total phenolic yield extracted from coconut coir dust by ultrasonic assisted in 3 extracted solvents.

Total phenolic contents

Solvent % Yield *'# (ug GAE /g) 2
70% (v/v) acetone 28.60+0.21a 865.82+1.71b
50% (v/v) ethanol 29.03+1.44a 902.34+5.99a
Distilled water 22.85+0.23b 748.97+9.75¢C

YValues are means of three replications + SD. Numbers followed by different alphabetical among each column are
significantly different (p < 0.05).

?Data were based on dry weight basis.
zﬁ;ﬂﬂizam%mwmmI;wa'h@zmaiuﬂwaﬁmmiﬂi:ﬂﬂu?\luﬂaﬂmnﬁq'aﬂwvlﬁﬁqﬁ A8 50% (V/V)
WNILeA > 70% (V/v) 8T inu > vndu
anupil uazszazaaimanzanlunisanamslsznaufuadnainsating
miﬁnmLﬁ'@qummﬁmexﬂmmﬁ'mmmﬂummﬁmﬁqaﬂw‘lﬁmﬁﬁqﬁmmmLfamua@mm
WnduFasaz 50 lag3unms (ﬁqﬁm:mﬂ‘ﬁ'mmmu) Wudﬂmmﬁmﬁq@fjmﬁ@qmmﬁ 30 A9ANLTALTEA
281980 120 W17 Lﬂuamqzmmﬁmﬁﬁﬂizﬁw%mwmnﬁqm fannaziiliAnananansaiaiesay 29.57
parimiInuT Lmeﬂ?mquaan%wumﬁmﬁmiﬁ@qﬁ'@mwiﬁ‘u 951.93 lulasninanyanensaunaanse
nFuTesTNITnAetnauie faudnsnaly Table 2

Table 2 Extraction yield and total phenolic contents of coconut coir dust from each extraction condition.

Extraction Temperature Extraction time Total phenolic contents

cc) (min) Yield (%77 (g GAE /g) *2
30 27.30+1.01d 879.82+8.37d
60 28.08+0.06cd 885.98+5.42d
30 120 29.57+0.02ab 951.93+2.56a
30 28.35+0.07bcd 885.28+4.69d
50 60 29.03+1.44abc 902.34+5.99¢
120 30.15+0.33a 937.11+£8.55b

YValues are means of three replication + SD. Numbers followed by different alphabetical among each column are significantly

different (p < 0.05).

ZData were based on dry weight basis.
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Table 3 Antioxidant activity (ICSO) by DPPH and ABTS assays of crude phenolic from coconut coir dust

and commercial antioxidant (BHT).

IC50 (ug/ml) IC50 (ug/ml)
Sample by DPPH assay” by ABTS assay”
Crude phenolic from coconut coir dust 362.77 11.96
Butylated hydroxytoluene (BHT) 180.32 215.45

YData were based on crude sample weight.
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(Hagerman et al., 1998; Olajuyigbe and Afolayan, 2011)
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