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Abstract — In this study, the optimization of extraction parameters (solvent, temperature, time, solvent concentration)
for the maximization of polyphenol extraction was performed to produce value-added food and cosmetic additives using
a byproduct of coffee extraction process (coffee residue). All of the extraction parameters evaluated in this experiment
had significant effects on polyphenol extraction and the results showed the effect of NaOH concentration on the poly-
phenol production was most significant among tested parameters. Especially, hot water extraction using acid or base was
effective rather than hot-water extraction and the addition of 0.1 mol of NaOH increased 1.5 times extraction concen-
tration compared with hot-water extraction using distilled water. It was found that hot-water extraction with NaOH was
more effective than hot-water extraction, and 36.5 mg GAE/g DM was obtained under optimum condition of 100 °C, 2
mol of NaOH and 30 min. This result was 2.9 times higher than that of 12.5 mg GAE/g DM obtained from the hot-water
extraction before optimization. Thus, coffee residue could be used for food and cosmetic industry as a high-value addi-

tive such as antioxidant.
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Solvents
DW-=distilled water; AN=Acetonitrile; IPA=Isopropyl alcohol;

ACT=Acetone; MeOH=methanol; EtOH=ethanol.

EG=Ethylene glycol;

Fig. 1. Effect of solvents on extraction of polyphenolic compounds
from coffee residue (Extraction conditions: extraction tem-
perature of 60 °C, extraction time of 30 min).
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Fig. 2. Effect of concentration of NaOH on the extraction of poly-
phenolic compounds from coffee residue (Extraction conditions:
extraction temperature of 60 °C, extraction time of 30 min).
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Fig. 3. Effect of temperature on the extraction of polyphenolic com-
pounds from coffee residue (Extraction conditions: 2 mol of
NaOH, extraction time of 30 min).
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Fig. 4. Effect of time on the extraction of polyphenolic compounds
from coffee residue (Extraction conditions: 2 mol of NaOH,
100 °C).

131 °CollM A 5 F7do] P4
WA sk oA EE)vE FE0] o]
# 12} Eejolis FEo] guy A}
2 337} Ho] EelHE FE0] vl
Ee)dlEm F2 §7-GrFEe] 29

tH17,18].

3

LEER RSV IR
o= 2oz Aol o
gy FF2F RRA o
e 21zef| A 713y v
1

23 P %5 A

- FIO -lru

22

1l

Avjuto 2 1Y QU-GArFEs OIﬁff}O% ZeHE 75 A
FZ ARt w2 EYvE S vwE 98 5 E/‘] e gEls
o F ZEulE % 55 vusSIth(Fig. 4). 5% AIZE 30
A = AREE7te) wet el deo] Skehe s B 7
AR Albe] whE ZejHlEe] wishrh o3 Ao A
Th(p<0.05). =% AlzF 602l &8 ¥E 5%+ 38.0 mg GAE/g
DMO| 01} 30~60% AfolellM= & AlRto] EejHlE w5l v
A= Gl A ehgo] gRlE oy (p=0.164) B A'd2 11T H7]
FE AREE 300 AAskgiTt. & AddelA 100 °ColA 30%

< F3 36.5 mg GAE/g DMY] 8|9S a3
Aow FE3 AL o] HAF} o) GFFE v 299 F
7Vt RIS Eeleh 4= Qi)
[e)

AW H A 32 Eaf Aoz H 2 272 mol NaOH,

3

=214
100 °C, 3(}%)—% A gsto] Ay A7} Avute] EeldE S

A% % dAl= 9] g0l 36.5 mg GAE/g DME

mg GAE/g DMe]| v]3l Ste s =o| x| gk A=) vt
of| = Aol %F/]Eﬂ%‘ | A gR1e = ARt Eepr o]
= geRe v wslelS W ey vV R AR A A &
AEE Blow AFutelE 222 mg

K
f

r
o

il
Rt

L
)
Hir
flo

Table 1. Total polyphenolic compounds and radical scavenge effects
of ground coffee and ground coffee residue (Extraction
conditions: 2 mol NaOH, 100°C, 30 min)

TPC Radical Flavonoid
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