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A Study of Effects of Coffee Waste Extracts obtained from Solvents
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Abstract

In this study, coffee waste was extracted with different solvents such as ethyl acetate, methylene chloride and methanol
to investigate the total polyphenol contents, electron donating ability and the inhibitory effect on glutathione S-transferase.
The total polyphenol contents were 3,060.61+£357.12 ug GAE/mL in ethyl acetate, 909.09+£35.71 pg GAE/mL in methylene
chloride, and 1,602.27+30.36 ng GAE/mL in methanol. The total polyphenol contents showed a significant difference (p<0.05)
between the solvents. The electron donating ability was 80.20+1.45% for ethyl acetate, 81.94+0.45% for methylene chloride,
and 85.14+1.53% for methanol. The electron donating abilities were significantly different (»<0.05) between the solvents.
The inhibitory effect of the various extracts on glutathione S-transferase (% inhibition) was 92.12+0.56%, 88.48+0245%
with methylene chloride extract, and 90.85+0.14% with methanol extract. These too were significant different (p<0.05)
between the solvents. The two portions of coffee waste extracts obtained from ethyl acetate and methanol showed meaningful
results on the total polyphenol contents, and the inhibition effects on glutathione S-transferase. Therefore, they can be utilized
to develop health care foods and can be applied as antioxidants for cosmeceuticals.
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Z2eE L AT 549 7]- =2 AFE-H 1-chloro-2,4-dinitro-
benzene(CDNB), 1,2-dichloro-4-nitrobenzene(DCNB), 1,2-epoxy-3-
(p-nitrophenoxy)propane(EPNP), ethacrynic acid(ETA), cumene
hydroperoxide(CP), 4-nitrophenethyl bromide(4-NPB), glutathione
AAZ AFEE Shexyl-GSH, hematin2 Sigma Chemical Co.
(St. Louis, USA) A& ARE-5}%T) Potassium phosphate(mono-
basic), potassium phosphate(dibasic)<- Kanto Chemical Co.(Tokyo,
Japan) A|&-2, sodium chloride:= Duksan Pure Chemical Co.
(Kyodnggi, Korea) A&, potassium chloride+= Daejung(Incheon,
Korea) A1 %-& AFg3HeIet 71 9 buffer §HE7] 918 Ao
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EooE FFY AE BFEAE gllic acidE AHESHY
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DPPH(2,2-diphenyl-1-picrylhydrazyl) @] free radical®] o3t
T2 AR AR ols 542 Kang 5(2001)9] S o]
g0l 2519}, 95% olekgo] S3)A17 02 mM DPPH
89 4 mLol] A2 0.1 mLE H7kete] et 9, 3709 7
2204 30 min F¢ BFSAIRY. FEE9] AAF TS
UV spectrophotometer& ARE3}H 2™, 517 nmoj| A SF =&
ZASAT, AATAS0E ThE Aol oJsjed Taheich

Electron donating ability(%)=[1 — (A experiment/A blank)]x100
A experiment : Absorbance of sample
A blank : Absorbance of control
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(Cho & Kong 2005), glutathione S-transferase &4~ &4 *|3f|
oF I3t A 2AL Cho HY(2007)7F 813l 714 B =9] o
EopH 9% 2E9 9% 5 st

Table 1. Reaction condition on GST activity

3
Buffer GSH*  Substratea -
Substrate H mM ! -
(500 iy P vy ™M
cm )
CDNB 200 mM
(340 o) KPB° 6.5 50 50 9.6

% GSH and substrate concentration refer to final concentration
® e-molecular coefficient
. KPB refers to potassium phosphate buffer

WA 1 mL viale]l 500 uLe] 0.2 M KPB(pH 7.0)2} 420 1L e]
2242 W1 & 5371 $o 20 pLe] 50 mM glutathione
(GSH)} 20 uLe| GSTE W1 7l EFAT) 2 Eae
g0 20 L2} 50 mM CDNBE 93 7817 BEHAI7 5o
340 nmoj| 4] UV/VIS spectrophotometerE ©]-&35}o] 18 St
o] T : HIE X319, 0|5 7|E Z§HrEo 2 Iy
o} §jot e 21 EFE AW AA7| NN F& - F
3% 20 uL A BE &35t A Aol thaoll T¢g
URo R 17 oo S8 HIkE S4sto] 7|2 2dvhe
o] FF=S} nluste] A HA7|A 9 FE5E0] GST &
A AAZA FBBAE FE5t L sHaTh
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2E A¥YA}= Statistical Package for the Social Science
Program(SPSS, version 21)-2- ARg-51o] EAREL A (one-way ANOVA)
= AAISHE AL, AT 7HY] 79432 Duncan multiple range
test® p<0.05 Sz Ax st om, Ay BAe 38 vk
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Table 2. The total polyphenol contents obtained from
coffee waste extracts using different solvents

Total polyphenols(ig/mL)"
3,060.61+357.12%"
909.09+35.71°
1,602.27+30.36°

1,206,042.805"
(0.000)

! Total polyphenol content was expressed as pg/mL gallic acid
equivalents (GAE)

? Each value is mean+S.D. of doublet determination (n=2)

" Means with different letters (a~c) within a column are significantly
different at p<0.05.

Extraction solvents

Ethyl acetate
Methylene chloride
Methanol

F value

vlo} Zho|, & Za|u|s TS ethyl acetateo]| A 7F =& 3
2l 3,060.61+357.12 ng GAE/mLZ UEF}I, methylene chloride
o= 7FF W& 909.09+35.71 ng GAE/mL, 18|31 =4 0]
7% 2 wEhL o A 1,602.27430.36 1g GAE/MLE UFER
oAk, goo] M & Beiv)s Fere AR fo
2 WA & WAkp00). F Belslze] Hafo] einyl
acctateo] M 7V A Lk AL A7) o)71o] 4 B
gHsFEol 72 dHETH= ether S estere} 22 FH|
2 A% 7hsAol ¥& Ao ArEr.
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gl 274 A= Table 30| YER LT Table 304 B
ujo} 2280
methylene chloride®] F&5-2 81.94+0.45% 18|31 methanol
FE B A= 85.14£1.53%E ety At ZF Sofjof w2
AT TATHLR {3 AolE YERfIL )J]s—q—‘l‘
(p<0.05), methanol &89] ARFo50] & ZHs Ff
o] 7F4 &4 Yehd acthyl acetate FE2ERT} &2 AR}

Table 3. Electron donating ability of coffee waste extract
obtained from different solvents

Extraction solvents Electron donating ability(EDA)"

Ethyl acetate 80.20+1.45%"
Methylene chloride 81.94+0.45°
Methanol 85.1441.53°
6.28"
F val
vaue (0.000)

" Electron donating ability (EDA) content was %

? Each value is meantS.D. of triplicate determination (n=3)

" Means with different letters(a~c) within a column are significantly
different at p<0.05.
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glutathione S-transferase 2] A A3l AE Zi}+= Table 49
LERJ AT) Table 40| 4 Hi= e} ZHo|, ethyl acetate F+25
9] glutathione S-transferase®] &4 #]3ll% 92.12+0.56%, me-
thylene chloride®] FZ&E-2 88.48+0.245% 18|31 methanol
ZEAE 90.8540.14%= YERNITE €7] 80 glutathione
S-transferase®] /4 A5 FATFH LR [t 2po|7h
U HYTHp<0.05). ¥ BelaE BT 24 Aot ¢
AFSHA| ethyl acetate &= A glutathione S-transferase®] &
4 Al °l 71 =A) YEREIL, methylene chloridecl|A] 713 &
FE2E9 £ 9= =k} glutathione
S-transferase«] %“é Al sake] gl it A7 28
siotal Al ETh BE o] F2EEA 80% oY AL
F950] 22 Hof glutathione S-transferase ] A A3l
I AASE A7 BRs Aor AlgHTh

Table 4. Inhibition effects of coffee waste extract obtained
from different solvents on glutathione S-transferase

Extraction solvents Inhibition effect”

Ethyl acetate 92.1240.56"
Methylene chloride 88.48+0.25°
Methanol 90.85+0.14°
6.28"
F val
vale (0.000)

Y Inhibition effect was %.

? Each value is meanS.D. of triplicate determination (n=3).

" Means with different letters (a~c) within a column are significantly
different at p<0.05.
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