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Abstract

In this study, we aimed to examine the physicochemical characteristics and antioxidant activities of water (hot
water extracts from Coffea canephora (HR), hot water extracts from Coffea arabica (HA)), 80% ethanol (80%
ethanol extracts from Coffea canephora (ER), 80% ethanol extracts from Coffea arabica (EA)) and 80% methanol
(80% methanol extracts from Coffea canephora (MR), 80% methanol extracts from Coffea arabica (MA)) of green
coffee bean. The yield of green coffee bean extracts (HR, ER, MR, HA, EA, MA) was 15.53-23%. The total
sugar and protein contents of HA were 58.45 g/100 g and 23.04 g/100 g, respectively. The total polyphenol and
flavonoid contents of ER were 35.03 g/100 g and 12.14 g/100 g, respectively. The main component in chlorogenic
acid of green coffee bean extracts was S-caffeoylquinic acid (5-CQA) (1.04-3.18 g/100 g). The DPPH and ABTS
radical scavenging activities of ER at 1,000 pg/mL were 99.17% and 92.61%, respectively. The superoxide radical
scavenging and FRAP activities of ER at 1,000 pg/mL were 96.47% and 1572.23 pM, respectively. The protective
effect of ER extract against oxidative stress was better than those of other extracts in L-132 cells (85.82%). In
conclusion, our study provides experimental evidence that green coffee bean extracts can be used as potential functional

materials.
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A= 521 ZH(Rubiaceae) 3| o} (Coffea)ol] &35}
3 ofze]7le] olf e.ujolr} YL 2 A= ofZ e,
‘“}O}Uﬂﬂﬂ A=A of, HIEY TR A de] Aulx] 3

Aom@), o, Alnt, gent 9 u4g b 5o 5
‘3}4 gfo] zslr]o] RhEolZl WAl AbEEC] EA VA=

EA9 7|zggolth5). AT FFL Coffea arabica
(o}2 71, Coffea canephora(Z2X-2~E}%E) % Coffea
liberica(1 M 21 7}8) & 3714 502 FE=H(6), ozt

H|7} F3} 2R2EREO] A AAl AR giiEE 2FA8k
I ATk A9 AT T8 AT A, FF H A

Aol mep ofgte] Apolw ot dwkHor £
10-13%, ©38k= 37-60%, A 9-18%, T4 11-13%,
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acid) 5.5-10%°]th4). =3+ A3 YF= ksl 715S 7}
Z ZH = dF2l 22 2704 chlorogenic acid)¥} &

Zzolzeo] dFQA FhH Sl (caffeine) F Endld
(trigonellien)& 2 Fate] Thst QS ELES X35
3 UTh). AT et AF=E AT v F e TE:
EA9), A9 TRl WE osket dE 2 GCl| ©
71 B4(10), FEFE B FA1, 7HA 7%«4
| S £A(12), AT B A o] w2 g #sk(13)
theke A7 Haixo] vk Hgk thekgk s R elA
*‘é‘— o] S S A3 g =Rl ET A5 9
= o] =2 Ao2 YEyon, 73] 4437} LDL
Abstol] Hig S Y24 LDL-ZFd 2 &7
Malondlaldehyde(MD & =AY+ Havl dth14). oA
79 A5 A st AFE FES] AP glony,
FZol| ol 21 e AT AT B3 AT 7=
gk Aot}

wreba] 2 AFM e A AR SR 71 ol AFEH
1 e B2 Y 0}‘3}317} 78] AT ohFst gats
S} A G E L-132 HMEE o] &3 A EHT 5
£ ARste] A3 ATl AA o] & S B V1A AE
LA 2A Y] &g 7S ZAREAL S
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2 Ao AME AT AT 2R el Coflea
canephora) 2 o}2H] 7]—(6'019%3 arabica) .2 BAAEE
274 2 (e aslelz HE A3wol A8
A9 AFE A fdxste] FEEEC] 10% ©lsht HEE
3k & E-27](RT-04, Hanil Co., Sejong, Korea) % -3} 5}<]
60 meshS F33F B2 70T o|3te] arol| HshaA
FE8& AEE AMESIATH

]EI/I—}\

FEE9 H=

AL AF FEES AT B2 30 gofl 10819 S/,
80% oEHe 2 80% WIErES X 7Isted 100T 2 80CellA]
4A 7t Bot BFWZHEZ7](CA-1112, Eyela Co., Tokyo,
Japan) & ©| &3t FE3 3 7o) FEES ETES

A A3F7] Yted o 42](No.2, Whatman Intermational Ltd.,
Leicestershire, England) & ©]-&-3lo] oj3slsith oj7d &+
Z5L2 795 %71 (Model N-1N, Eyela Co., Tokyo, Japan)
2 FE3 v, 521 X7 (Free Zone 2.5, Labconco Co.,
Kansas, MO, USA)Z 7123} 70T o|ate] daelA] Bt
stAA E48 AEE ARSI

2548, 5 9 Y 1SN TE By
FEFEe F2ES SAARY S AR S 7o)
G FEE A2 A1 95 AEH g HESER

Z & 3t BAL Sahal Brewer(15)9] Hhg ol ulhgt
phenol-sulfuric acidf .2 #213}%9t}. 1 mL 5% phenol
¥} 5 mL sulfiric acidE 1 mL A| &9} ¥H8-A17] & B33 e
Al (Ultraspec 2100 pro, Biochrom Ltd., Uppsala, Sweden)&
AHg-sle] 525 nmoll A FF =8 573kl glucose(Sigma-
Aldrich Co., St. Louis, MO, USA)E ©]-&3}t] A3k ¥+
T2 RE ALtetdtt,

7HeA @A gheko Lowry 5(16)9] oz =43}
$92.™ bovine serum albumin(BSA, Sigma-Aldrich Co.)<

o] g3t A3k FFJA o2 HE] ALttt

£ Eolgls ¥ & E8lEo|E &2
% Ze)8E g2 Folin-DenisH(17)°] W 1 mL A&
o 1 mL 1 N Folin Ciocalteu reagentS 7 7}8}1. F%3]

T3 U, 1 mL 20% Na,COsE 3718t A-22] ohao
A 3087 HEEAIZ] & B354 = A (Ultrospec 2100 pro,
Biochrom 1td.)Z ©]-&3}o] 725 nmol|A 3 =5 =45
o & ZodlE 32 gallic acid(Sigma-Aldrich Co.)E
o]-& o}@l A g FEIFHN o2 HE ALbslath
ZF ZgH ol S Jia 5(18)9 HPH S $-&3dlo]
Z238t9tk 1 mL A8l 150 uL 5% NaNOza 33}
220 A 6#& I-3-A1Z1 TS 300 L 10% AICLF} &8st
of ThA] Ao 4] 583t WHg-A171 2, 1 mL 1 N NaOH¢%}
Z3tsted] H‘)”)f‘:ﬁﬂ(Ul ospec 2100 pro, Biochrom Ltd.) &
o]-g-atf 510 nmoll A &3 eé gt & EeE e ]
&3S rutin(Sigma-Aldrich Co.)& ©]-&3lo] 2Hd3 #
=4 i’jﬂ 7:]]}?1'0}/\/\
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Chlorogenic acid &z &4

o P = 22 Kintex Cg
column(5 pm, 4.6 mm=100 mm, Phenomenex Co.)¢| F-2&
Alliance HPLC system(Waters 2695, Waters Co., Milford,
MA, USA)< ©]&sto] A5tk 239 5+ 45C=
Z43}9 1, AZ7]1= photodiode array detector(Waters
2996, Waters Co)E AF&3IATE o] TS Water
Trifluoroacetic acid(99.9:0.1, v/v)2} 100% acetonitrile 2 F-
%2 15 mimin, ASFYFES 3 L2 A3
Chlorogenic acid®] &5 (Fig. 1) 3-caffeoylquinic acid,

%59 chlorogenic acid &%

4-caffeoylquinic acid, 5-caffeoylquinic acid, 4,5-dicaffeoylquinic
acid, 3,4-dicaffeoylquinic acid 2 3,5-dicaffeoylquinic acid
%< Sigma-Aldrich Co. 257-E] Fale] AFE319] 1, AR
o &% chlorogenic acid®] &FS TFEH HEE

AR vmste] #AH s
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Fig. 1. Chemical structures and chromatogram of major chlorogenic acids present in green coffee bean extract.

3-CQA, 3-caffeoylquinic acid; 4-CQA, 4-caffeoylquinic acid;, 5-CQA, S-caffeoylquinic acid, 4,5-diCQA, 4,5-dicaffeoylquinic acid; 3,4-diCQA, 3,4-dicaffeoylquinic acid; 3,5-diCQA,
3,5-dicaffeoylquinic acid.
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DPPH radical 2H&8Md &3

DPPH radical 224 €2 1,1-diphenyl-2-pycrylhydrazyl
(DPPH, Sigma-Aldrich Co.)9] <188 o]-83slo] =333
t}H(19). DPPH reagent= 12 mg DPPHE 100 mL absolute
ethanolell €33t 3 100 mL SFFE H7lete] F4=E
517 nmel| A ¥ 152 Z4ste] Azt 0.5 mL Al 59l
5 mL DPPH reagents & ato] A-2olA] 1527t ¥H-8-A171
% ¥ % 7 (Ultrospec 2100pro, Biochrom Ltd.) & 34 %
£ 3ot ofgfot o] Attt

DPPH radical scavenging activity(%)=(1- % )x100

S : absorbance of sample at 517 nm
C : absorbance of control at 517 nm

ABTS radical 784 &3
2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid
(ABTS) radical &~AE/J(20)2 7.4 mM ABTS(Sigma-
Aldrich Co.)®} 2.45 mM potassium persulfate S # & ==
Eqate] 291 harell A 24X]3F FRt X5t ABTS' =
A1 F 732 nmel| A 3= Fhe] 0.70£0.027F = Al
phosphate buffer saline(PBS, pH 7.4)2.2 |43}t 54
&Y 180 pLell A& 20 L Este] 183t #gA120
oS 333 = A (Ultraspec 2100pro, Biochrom 1td.) & ©]-&
sto] 732 nmell A F3%=5 34515t ABTS radical 2271
e AR W7k A3 T Fo|Z ofel g} o] ME-&

2 UeRR it

ABTS radical scavenging activity(%)=( 1-%)X 100

S : absorbance of sample at 732 nm
C : absorbance of control at 732 nm

Superoxide radical 2H&d &3

Superoxide radical 4x7 €3-S Nishikimi 5(21)2] ®W el
upe} ok Zo] S48tk A1 ® 500 pLlel 100 uL 0.1
M Tris-HCl $+%8-9(pH 8.5) & 200 pL 100 M phenazine
methosulfate(PMS, Sigma-Aldrich Co.)S £3tate] ¥h-3- A]
71 %, 500 uM nitro blue tetrazolium(NBT, Sigma- Aldrich
Co.) 200 L 2 400 pL 500 pM PB-nicotinamide adenine
dinucleotide(NADH, Sigma-Aldrich Co.)E % 7}sle] A&
AN 1083 §HgAIZ] B 388 =7 (Ultraspec 2100pro,
Biochrom Ltd)Z ©]&-3lo] 560 nmol A F33=2 =46k
t}. Superoxide radical 2242 Al g2 7} Ay o

Aol obehsh 2ol ME-EE ERIAT.

Superoxide radical scavenging activity(%)=(1—%)X 100

T2 ZAA-FEE A A25H A|TE (2018)

S : absorbance of sample at 560 nm
C : absorbance of control at 560 nm

Ferric reducing antioxidant power(FRAP) &4

FRAPE Benzie$} Strain®] *H22)l| whe} th5-h 20
=73}tk FRAP reagent= 25 mL acetate buffer(300 mM,
pH 3.6)5 37CellA 7} %, 40 mM HCIol| &3l ¢+ 10
mM  2.4,6-tris(2-pyridyl)-s-triazine(TPTZ, Sigma-Aldrich
Co.) 2.5 mLS} 20 mM ferric chloride(FeCly) 2.5 mLE 37}
o} A|zZstF et A& 30 pLell #|Z¥ FRAP reagent 900
IL9F F7F 90 ILE ¥ 7, 37ToA 1027t ¥-8-A1A
13333 %= 7| (Ultraspec 2100pro, Biochrom Ltd.) S ©]-&3}o]
510 nmlA] FFEE 57438 th FRAPE FeSO, 7TH0
(Sigma-Aldrich Co.)& ©]-&3to] A e BEFA 2 HH
AlLbats T,

M| ZHl 2k

Ao ARESE A7t HGI A ZFA L1132 Al X Sk
AN ZFL3J(KTCC, Seoul, Korea)ol| A EoFto}l A}-8-519)
o} AlZu|FLS Dulbecco’s modified eagle’s medium
(DMEM) (Welgene, Daegu, Korea)E ©]-&-3te] 27+ 10%
fetal bovine serum(Gibco BRL Co., Grand Island, NY, USA)
2 1% penicillin streptomycin(Gibco BRL Co.)S 7 7}3}]
v ettt Al = 37T, 5% CO, incubator (MCO-18AIC,
Sanyo Co., Osaka, Japan)ol|A] Wl 8} t}.

MZz=Y

Al E =32 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltet
-razolium bromide(MTT) assay = =73}tk vl e A
FZ 1x10* cellwell®] FE==Z 96-well plate©] 100 pLA|
Z7¥ste] 2443t v &FalaL, o] = A EE- vl AlRE F
TR AE)g the 244 7F Bt v dsisich vk = PBS
Z=gollo] <9 MTT(5 mg/mL, Sigma-Aldrich Co.) &
= 2 wellell 10 uLA A 7kskar ThA] 4A13F <1 vl st
MTT7} S E 25 SH3it) o] & d5d& &3] A A3t
21 dimethyl sulfoxide(DMSO, Jensei Chemical Co., Tokyo,
Japan) 100 pLE 7t wellel X7}k &, 1023t ¥H3-AIA
formazan 2% < &3] £33 TS microplate
reader(UVM-340, Asys Co., Biochrom, Cambridge, UK)S
o83l 540 ol FHEES ZH el

L-132 A|EE o] 83 A|£H & F 3+ Hwang(23)9] W
HE S83sted Stk wigE L132 AZE 1x10°
celljwell®] FE== 96-well plateol] 100 uLA F7}sle] 244]
b oujFetar, ol F AjEmE wjAE w@dt they 1 mM
H,0,(Duksan pure chemicals Co., Ltd., Ansan, Korea) %
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ARE TEHE Aeste] 124]13F Bt vk
45 ¥, PBS ¢#3&dd = MTT(5 mg/mL, Sigma-
Aldrich Co.) &2 7} wellol|] 10 pL® A7}t 44|13t
=ol wjeksle]l MTTVF S E 22 319 th o] 3 A
9743] 2781 DMSO(Junsei Chernical Co.) 100 ILE
wellell 3718 &, 1033t WHgA1A formazan 2% & Wj
£33t th3 microplate reader(UVM-340, Asys Co.)E ©]-&
stod 540 nmo A FFEE SA ST

sk, w

gl‘_x\l

SAHX

TE 2dZd3= SPSS(19.0, SPSS Inc., Chicago, IL,
USA)E ©] 43 EAHEA(ANOVA)S AAISH L 72 2%
kel 2173 (p<0.05) Duncan’s multiple range test&

AAste] A st

[N
i
0
K
bl

=
2842, 5 2 % 7t8Y o aa
A% AT 3R 2248 F T2 e Bug
FFE Table 13+ LT} 32§ 0}2 F2588 2%

2EF B ol 7} AY] BF7E desEaela 22 202%
EL 23%; 7V =3keH, 80% 7}7}
1553% 2 162%2 7V S el Han 54 3%
Ll e F& FEEY FEFES ST A B,
oere 9 veke o7 Yehyithn B sk
Az}ol FA15F 2™, Kwon 5(25)2 S8 J
ST A EA EASte £ Fevs I3FES
HFS ol 59 §20] Srlete] S8l FE
&o] ¥/ Uehd Aelelu ®Husit & 2 gake 27t
o] FEENA FeAQ Aol & YER ai%tﬂ ZEE}
g oopehH|7L A9 AT BF dFEFE

g/100 g 2 5845 g/100 g2 2 71 &

Table 1. Yield, total sugar and soluble protein contents of green
coffee bean extracts

™, 80% olet-g FEEA 7}2} 38.58 ¢/100 g 2 44.84
/100 go 2 7P Stttk Kim?} Han(14)2 719] 9] *ﬁ*bq
F5, A ol whet ofzte] Aole ot drkH o
A9 AFee o 37-60%2] Gol el vk East
04 B AT 23t frAabeksint 7 e ke

H-2E Bl o}a}ﬂ]a} A A7 dFEFEEA 47
21.26 g/100 g 2 23.04 g/100 g&- 2 7} Zo] gf5 o]
AN 80% oNeE FEEAN 7P e TS e
% 7 S fAke 23S JYeERITh Kim26)2 T,

T, HA F o dF AEE /Mg il gk
B35 A3} TR0l 2048 mygl & 7Y Egtha Ha
SFSAT.

Z Efds ¥ £ E2lEo|E EE

Fl

FeoE e A el gl #xEo] e 23t
thAF Aol shutE ROSel| 9]3h A2 4250] DNA &<
5 A AT ol MY SS ATt 4EA
ATH2). A9 BT FE2EY] F Eejuls 2 & ;‘a]rilt
ol e Table 29 2T} & ZEldE e 20.37-
3503 g/100 g2 FE&v 3l 719 FFol w2t TrJﬁ ¢l
2ol & el e, =528 9 O}a‘rﬂl 7} 7139 B+
80% olets FEEo] 712t 35.03 /100 g 2 29.38 g/100
go 2 e &v F=Eol vl vladede el =&

Ag It & Zetieol= e 2R ~E 3 of
2p]7F A 9] AT 80% oﬂ 2 524 27} 12.14 g/100
g 2 820 g/100 go.& 71 Wol d-hi]o] 9o, 80%
Heks B deFEE £ B IS YR Cho
S28)2 Al AlEE 1 e Adol TiE FeluE I
< =43 A3} 18.8843.90 mg/mLE K113} 0| Parky}
Hong(29)2 F&WHoll e A FEE9 Eels e
< B A7 50% oHEE FEINS W M w2
T2 Uehio] & AT A3} AT o= &3
#7187k £ o qlo] AlF RH e HEdE

m

=
vl
5

Table 2. Total phenolic and total flavonoid contents of green coffee
bean extracts

Sample” Yield Total sugar Soluble protein Sample” Total phenolic Total flavonoid

(%) (/100 g) (/100 g) (/100 g) (/100 g)
HR 20.20+0.02? 50.170.58° 21.26£0.65° HR 28.46+0.08 8.190.10°
ER 19.60£0.05° 38.58£0.12° 11.37£0.07° ER 35.0320.11° 12.14£023°
MR 15.53+0.09' 44.672035 17.90£0.45° MR 29.48+0,04° 93310.15"
HA 23.00£0.13" 584520.36" 23.042036" HA 20372007 4.88+0.17°
EA 204720.06° 44.8410.61° 15.7520.62° EA 29.38+0.12° 8.20£0.35°
MA 16.20+0.03¢ 48.64+0.36¢ 17.55£1.19° MA 24.40+0.08° 744+0.17°

YHR, hot water extracts from Coffea Canephora, ER, 80% ethanol extracts from Coffea
Canephora; MR, 80% methanol extracts from Coffea Caneplora, HA, hot water
extracts from Coflea Arabica, EA, 80% ethanol extracts from Coffea Arabica, MA.
80% methanol extracts from Coffea Arabica.

PDifferent superscripts within a column (a-f) indicate significant differences (p<0.05).

YHR, hot water extracts from Coffea Canephora, ER, 80% ethanol extracts from Cofféa
Canephora, MR, 80% methanol extracts from Coflta Canephora, HA, hot water
extracts from Coflea Arabica, EA, 80% ethanol extracts from Cofiea Arabica, MA,
80% methanol extracts from Coffea Arabica.

Different superscripts within a column (a-¢) indicate significant differences (p<0.05).
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4o] 2o golab] uEolety Husgch
Chlorogenic acid(CGA) &zt

Chlorogenic acid(CGA)+= quinic acid®ll caffeic acid”} Il
"2 Z3E st 9om, caffeoylquinic acid(CQA),
dicaffeoylquinic acid(diCQA) % feruloylquinic acid(FQA)
s 370 o lBHAE 7HA AL ATK30). =3 Wi EH 5

sletd o2 A FalH o] AYqFRe] HEstEs A4
she o]t slEslstE-e AT W gl e IS
‘l‘7] ol Ave] FAES Hrlshe Fash *é—“;rsii &
2 Itk3l). A9 AT %%/l CGA steks gk A3}
= Table 337} 2t} CGA &3 B e} 7&4 ng 80%
o ehS 13501 7 ol ﬂ‘) o}ﬂ uleH, T FF
BT 80% oleHE, 80% WEHE ¥ IFFEE ToR 2

CGA &2 Ut 2 FEE9 CGA F&Fe
5-caffeoylquinic acid(5-CQA), 3-caffeoylquinic acid(3-CQA),
4-caffeoylquinic acid(4-CQA), 3,4-dicaffeoylquinic acid(3,4-
diCQA), 4,5-dicaffeoylquinic acid(4,5-diCQA) % 3,5-
dicaffeoylquinic ~ acid(3,5-diCQA) TSo.& UEgom,
5-CQAE CGA2l 9 FelZ HA| CGA + °F 3642%=
2Aga G eH32), & AT E BRE FEE

oA 5-CQA”| 1.04-3.18 g/100 g & 7} =& kS
ERY 21T} Farah®} Donangelo(33)= CGAE dHitsha-8-&
H|Eato] 7+ Ho g3, dd7tel, dutolej~ a3 79
TR AE)7) 59 7Tkl B o.n, Park(34) &
WAl 312f el hydroxyl 2kt]Zo] 23+ CQAs7} the CGA
FEART S5 A8 842 Vet Bt
CQAse] Fo] 71 B9k R e} 719 A 0% ol g

& 2Tl YE B0l 95 How Audr

_;

il

DPPH % ABTS radical &H&4
Az Y% FZE2| DPPH ¥ ABTS radical 224 &4
Fig. 2} 2t} DPPH radical 2484 Fig. 2A) BE A&

Table 3. Chlorogenic acid contents of green coffee bean extracts

8t3) 2] #2548 A7E (2018)

oMM F& EH R FTlellon, 2E-AE Y olgiH]
7+ A9 AT 80% lEHE FE=°] 1,000 pg/mL FEof A
ZY7Y 99.17% 2 91.26% % HHE &l FEEHT} -3
e YeRRla, 2H2E A AT FE5E0] O}E}H]
7} A AT FEEET =& S4S YERITE Kim35)
< AY F54 95 @555 E°] DPPH radical 27427
& AR 23 4 mgmL EolA o 84-87%2] 27184
= UeRit . Bl A9 AT FE2E| Ad dF =
EHT} DPPH radical 2AEA o] =8& 29135191,
Park(34)< 3-CQA, 4-CQA, 5-CQA<2] DPPH radical 2~A %
e FEAERE o)Al ztol& YehlA] gol CGA +
Z Yol d=H2 A 9A7F A 2 dFE A
=t B ushsith ABTS radical 427 €4 (Fig. 2B)<
80% oEHE FZ5o] 12.85-92.61% % 7H =7 Vet
o, 2H28 79 AT F5E°] 100-1,000 pg/mL 5=
A 1691-92.61% = oleh]| 7} A9 AT FZEHT 953
g2ksl 284S Uehl DPPH radical 24243 A
AES UERHATE Woo(36)9] ATellAl 79 *Li'%
ABTS radical 274 84-S ZAFe 23}, 1,000 pg/mL 5=l
A k0% o] A S Hol B A AT} AL
stttk & Fojuls 2 B SetEeol= ko] A v
 2R2E 7139 YF 80% et FZEo°] DPPH %
ABTS radical 27 M= £ A4S e,
ole HlEA FES ol A9 FikstE ) d et
THE Bty B3k Lee 5379 Axet FAVSFATE

Superoxide radical 27&4 % FRAP &4

73] AT FZEE2] superoxide radical 2~A 4] 2 FRAP
2d2 Fig. 37} 2T} Superoxide radical 4~7 < /‘é (Flg 3A)
& 2528 9 olgH] 7} A9 AT 80% e FEE]
1,000 pg/mL E=olA 9647% 2 86.60% = 71 1;—8— 4
= Uehlilon, 80% vere Bl d4-FEE £o8 g4
o] =Skt FRAP &/ (Fig. 3B RE AlRAA s&= o

Chlorogenic acid (g/100 g)

Sample”

3-CQA? 4-CQA 5-CQA 45-diCQA 34-diCQA 3,5-diCQA
HR 1.00+0.02% 0.93+0.14° 1.18+0.05° 0.40+0.06° 0.6440.11° 0.14+0.06°
ER 2.140.11° 1.39+0.40° 3.1820.15° 0.37+0.04° 0.62+0.05 0210.05"
MR 1.25+0.03° 1.00£0.27 1.57+0.02° 0.84+0.03" 0.88+0.14° 0.7240.10°
HA 0.97+0,01° 0.70+0.06° 1.04£0,02° 026+0.01° 03520.12 033001°
EA 2.03+0.24° 1.10+0.19° 2.64+0.01° 021003 044+0,03 0.150.04°
MA 1.14+0.02 0.75+0,03° 1.62+0.08° 0.340.04° 0.67+0.06° 0.20£0.15%

PHR, hot water extracts from Cofea Canephora; ER, 80% ethanol extracts from Cofea Canephora; MR, 80% methanol extracts from Coffea Canephora; HA, hot water extracts
from Coflea Arabica, EA, 80% ethanol extracts from Cofita Arabica, MA, 80% methanol extracts from Coffea Arabica.
23.CQA, 3-caffeoylquinic acid; 4-CQA, 4-caffeoylquinic acid; 5-CQA, S-caffeoylquinic acid, 4,5-diCQA, 4,5-dicaffeoylquinic acid, 3,4-diCQA, 34-dicaffeoylquinic acid; 3,5-diCQA,

3 5-dicaffeoylquinic acid.
IDifferent superscripts within a column (a-¢) indicate significant differences (p<0.05).
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Fig. 2. DPPH (A) and ABTS (B) radical scavenging activity of green
coffee bean extracts.

HR, hot water extracts from Coffea Canephora, ER, 80% ethanol extracts from Coflea
Canephora; MR, 80% methanol extracts from Cofflea Canepliora, HA, hot water extracts
from Coffea Arabica, EA, 80% ethanol extracts from Coffea Arabica, MA, 80% methanol
extracts from Coflea Arabica.

MeanstSD (n=3) with different letters (a-s) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 3. Superoxide radical scavenging activity (A) and FRAP (ferric
reducing antioxidant power) (B) of green coffee bean extracts.

HR, hot water extracts from Coffea Canephora, ER, 80% ethanol extracts from Coffea
Canephora, MR, 80% methanol extracts from Coffea Canepliora, HA, hot water extracts
from Coffea Arabica; EA, 80% ethanol extracts from Coflea Arabica, MA, 80% methanol
extracts from Coffea Arabica.

MeanstSD (n=3) with different letters (a-p) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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Fig. 4. MTT assay (A) and protective effects on cell viability against
H;0, (1 mM) induced oxidative damage (B) in L-132 cell line of
green coffee bean extracts.

HR, hot water extracts from Cofita Canephora; ER, 80% ethanol extracts from Coffea
Canephora, MR, 80% methanol extracts from Coffea Canepliora; HA, hot water extracts
from Coffea Arabica, EA, 80% ethanol extracts from Coflea Arabica, MA, 80% methanol
extracts from Coffea Arabica.

MeanstSD (n=3) with different letters (a-0) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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