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Abstract — In this study, Coffea arabica ethanol extract (CAE) was tested for possible functional cosmetic agent. Whitening
effect was measured by tyrosinase inhibition assay, and anti-oxidant activity was checked by SOD-like activity. SOD-like
activity of CAE showed 94.8 + 6.2% at 500 pg/mL. The anti-bacterial activities CAE was evaluated against three different
gram-positive bacteria and six gram-negative bacteria including MRSA strains. CAE exhibited in vitro broad spectrum
antimicrobial activities of gram-negative bacteria without antifungal activity. CAE was strong exhibited against MRSA
CCARM3561. The tyrosinase and L-DOPA inhibitory activities of the CAE lower than those positive control arbutin.
CAE reduced melanin contents of B16-F10 melanoma cell in a dose dependent manner and decrease about 89.2% at a
concentration 100 pg/mL. These result highlight the potential of coffee extract as a naturally active and non-toxic anti-

bacterial suitable for cosmetic applications.
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W FAIA 95 WA Wi 2709] A7F Eo] QoL 1 A<t
Ame] Aohe whE 7x3k o] AFolt) o ‘é‘ﬂJH e
AV S| FF= 70 ® Shs A=A Tt =AY o A Al

AP ALGEIE AR1AR) AR el ek 2o % 8% T gtk
A e Bl BE Au e & 59 Fol o= 1 WAl A
dA o7 Apsh= T8 F5-2 oleFr] 7K Arabica, Coffea arabica)2}
B ~FE](Robusta, Coffea canephora), W2 7H(Liberica, Coffea
liberica)@ 37WA] FFO=F 14—%1:} 1 % Uk 3E7)7) Fot H 1.9
FAE AL Qe ol FFES olE] @ 9]ofe] Qrko 7 HE
3 500~1,000 m&] =& X]ﬂ}ﬂ 15~25°Ce] &EoA 2 A2
Bepgl, FEalof, WA 3, dheEe}, ofE] @ ujo} FA| oA ALtE
v A AA A AYAEEES] 70~80%F 2pA|SkaL, ZHAE ] oF
20%% FAISkAL JlTH2].

Ad)= &0 AT, w2 o gl e 5o 558 gk gl 2
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O & ARGEITH3]
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Sl o} -2 E(10~13%), T=rF3}E(18~26%), A %i(37%)
ZH(9~18%), DA (11~13%)] FARLE T4 E ] a1, 7]
A(3.0~4.5%), 7191121(0.9~2.4%)3} chlorogenic acid (5.5~10%) 5©]
S Elo] Ath4,5]. A9 9] ¢z A EFEE flavonoid,
caffeic acid, ferulic acid, nicotinic acid, trigonelline, qunolinic acid,
tannic acid, pyrogallic acid %! caffeine 5 ©] R 1% o] 2 tH6-9].
nrA o 7 Awsl A3 AFH = Axk Al A7te] ofe] EA A ¢l
QL F Ao JelA g vk AE o] o] 9)
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= 3ot 1 AlE= A4 (8,000 g x 20 min)ste] AES
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3t ZF Al8= Al EtOH =1 : 10 (vv%)<] H] &2 &3-S 3
7¥ato] A1E-E](10,000 g x 20 min)ate] HAES A A8 oM
o] BAE AR AT N A 9} w5 P S A, 7t
EEF A TS FEAXT F, 2 A AMsIGith 54 1z
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CAE?] %’ﬂ'@} g43-2 Superoxide dismutase-like activity@ 573
o}ME} =748 Marklund & Marklund (1975)2] WS <831
SOD assay kit (Dojindo Molecular Technolgies, Inc., USA)E ©]-&-3]
superoxide anion radical (0,)%] 24 B4 &S S 44
TR 843 Al & 20 Lo WST working solution 200 pL&
71 & enzyme working solution=- 20 uL 3 7}8}] 37 °C, 20
TR RES A1 F- 450 nmell A S35 57 sk kit Al el
w2} SOD & =78 tH18]. ¥-A] 5 2+ L-Ascorbic acid
(Sigma chemical Co., Louis, MO, USA)E AR5} T).

SOD-like activity (%) = [(Exp.-Blank)/Control] x100

2-3. %l‘—;l- il-g

Antimicrobial activity 57§ W52 disc method2} MIC methodZ 1
gy sto] A A3} Disc method [19]:= Tryptic soy broth, TSB
(Merck & Co. Inc., Darmstadt, Germany) Bl <] 4] mid-logarithmic
phase (ODs; = 0.1, 5 x 10" CFU/mLY7FA] 8l|F 3, -3 TSA vl =] o]
7 vkl 100 pLE =238t 1% paper disc (217 8 mm)E
plateol] =31 500 pg/disc®] F =2 discoll 50 pL? F4A17] 4L
37 °C incubator®l| 4] 18A17F vk 3 disc =W o)l A H clear
zone®] F171% B& S

MIC 782 broth dilution methodE A3} TH20]. ZH2he] +F
<=+ Muller-Hinton broth (Merck & Co. Inc., Darmstadt, Germany)©]|
4% 1.0 mL (ODyyy= 0.1, 5 x 10’ CFU/mML)Z 243 § 23 o
AFE3131 1 96 well plateo]] 7 B2} Muller-Hinton broth 100 uL2}
AES %Etéi 343k 8- 100 uLE 2=EYIE H7kske] 37°C,
18413} vl 9F ¥ ELISA Multiscan Reader (Thermo scientific, Finland)S-

0]-231 630 nmel|A] S73ISITE o MR Vibrio parahaemolyticus
KCTC24715= 30 °CollA] wljekato] Aol 2] 8-ai3iet. Aol ARg-gt
gram-positive bacteria®} gram-negative bacteriatz =] A=A
AlE](Korean Collection for Type Culture, KCTC)ol|A] 2<F qho}
ARESFA A1, AUV 7221 Methicillin Resistance Staphylococcus
aureus (MRSA) CCARM3561, CCARM3115, CCARM3089 &
FAA WA 7523 (Culture Collection of Antimicrobial Resistant
Microbes, CCARM)l|4] i&0F Rro} AME-3FQITY, &3o] 84 =
72 liquid growth assay method % 57 5}33 ., Candida albicance
KCTC7965%5 Potato dextrose broth (Merck & Co. Inc., Darmstadt,
Germany)E ©]-8-310] 30 °Coll A 48417t vl Fsh3itt, 302 &
T 1 x 10° CFU/mL®] 525 814 3}0] 96 well plateol] 3]
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wjokoln} 7t A8 5 £9) 8 5 30 °CellA] 48A1%F vlloF 5, ELISA
Multiscan Reader (Thermo scientific, Finland)E ©]-8-31°1 630 nmell4]
=74 351 tH21]. Positive control 1= ampicillin (Sigma-Aldrich,
St. Louis, MO. USA)E AHg-8lo] vl watoict.

2-4. QY AIE
w75 A A A ] QP S A ESH] 915kl B16-F10
&5 ARSI B16-F10

mouse melanoma cell St A2 28 of|A] Fokiko} ARE-5S
.1, 100 units/mL penicillin-streptomycin®} 10% FBS7} $F-%
DMEM (Gibco, USA) Bl #] 9|4 37 °C, 5% CO? incubator@®. Hl OO‘:
3}o cell viability assayS CCK-8 assay® A & 3}5th22]. Z1
100 pL (5,000 cells/ well)®] A3 F-7- -5 96 well plate©l] &
%, CO, incubator *FellA] 244131 5t 2 wijeket & s iR J
Aet AJFE 10 uL A2, 12413 9]eF & CCK-8 &M (Enzo Life
Sciences, New York, USA)YS 3715k 24|71 vjeFst Uhs- ELISA
Multiscan Reader (Thermo scientific, Finland)= ©]-835}] 450 nm
W FHE S,

Cell viability (%) = [(Exp.-Blank)/Control] x 100

mouse melanoma cellol] T3t A3 A&
(e}

2-5. 0|4 &Y

CAES] W] 2d2 L-tyrosine?} L-DOPA in vitro tyrosinase #|
3 &4d 0 2 Z73FtH23]. L-Tyrosine inhibition assayi= 0.1 M
potassium phosphate buffer (pH 6.8) 200 puL, =& Al & 20 pL,
tyrosinase (1,000~1,500 U/mL) 20 puLe]l 1.5 mM L-tyrosine 20 uLE
Etslo] 37°C 1587 HH8- A]71 3 ELISA Multiscan Reader
(Thermo scientific, Finland)E ©]-83}% 490 nmollA SHE=E 5
7431t} L-DOPA®] th 3t tyrosinase inhibition assayi= Tha} 20|
=74 3F5 T} 0.1 M potassium phosphate buffer (pH 6.8) 100 uL,
A2 20 uL, tyrosinase (1,000~1,500 U/mL) 20 uL] 1.5 mM L-DOPA
20 pLE E 3] 37 °C 10323 HHg AJX1 $-, ELISA Multiscan
Reader (Thermo scientific, Finland)S ©]-23}4 475 nmol| A &3
=5 eIl #5752 2+ arbutin (Sigma-Aldrich, St. Louis,

MO. USAYS AHg3liet,

Tyrosinase inhibition ratio (%) = [(Exp.-Blank)/Control] x 100

AR ““E]rL A Asl aE S5k f8te] 6 well
plateoll A|FEE 1 x 10° cells/well 2 E5-5F0] 2447 F<F okt
FARE %Eueﬂi At 1A13F F-¢] 200 nM2] o-MSHE 2
Alazel] A glste] 48413 52t B3ttt v kE A= PBSE
A # S 10% DMSO7}F 3¢ 1 N NaOH &5 % 2] 3}o]
60 °Coll A 1A)17F E<F HH-3-A]Z1 & ELISA Multiscan Reader
(Thermo scientific, Finland)ys ©]-8-3F01 490 nmellA] 3% 57
shSlTh24].

2-6. SAXE]

B Oi?oﬂ st A A= 33] Wk Ao o)t Hrgho 2 o
BT, 27y A8 A A 524 1AL Student’s
t-tests AHE-3F S EF=H A (p-value < 0.05) ol A H7}8)

ek,

94 aoL& U71 u]Hﬂ%}/H 247

3. Zn} 9! pEt

3-1. ksl &0}

g4k A= superoxide anion, peroxide, hydroxy radical 5-2] 3
2 93270 43S 23 u)ix2 91, £ A 55 of
718k= Yglo] fr), o]8 3k A AAE A ASH=s B E = Vitamin

C, ES} SOD-catalase & B2 IAkst 24 50] 4#A] M—Tl, Ak
shA 2] ek 3 wgte] Rl AFAR) 9] E5-g Wlsh=
Z1o]t}. SOD (Superoxide dismutase) & superoxide radicals AFA 2
ASIAIA BAAIARE RS AR o] @A) o7 sk
AU ] £45 Bk A87]3& AY AL Qe a4o)H, o]
'40 Ago® Qal AshA], F51A], Yolrt anti-aging®ll =
Holet= Zlow deA] QlolA s o Ao R F yA A
g3k e o)tk Bgh, A frefe] Fakst =4S ol
phenyl hydroxyl”] & 7FA 3L glo] F-&]ett] 23 Adtste] A2
Abslrdel ot sheh4] ot g ot Qlrkar deA QioH25]. s
w2 CAEY] SOD-like activityS 5%, 7} 559 500, 250, 125,
62.5 ug/mLol A 94.8 + 62, 550 £ 5.7, 44.8 + 3.9, 36.8 £ 942] =&
SOD-like activityS YERAITHFig. 1). & ¥ A7}= 53 CAE
PArsHEA s gRlskgl o, o= A FntshAl s 4
20 u-g- Aeehs gl & = ISt

32. 7 &Y
#Au)= vl 3_ A AT} A3LE AEG AR 0135t Al
§_L}7<4 O]U% 3} iF/] aﬂ 3}sH= 3} chlorogenic acid, caffeine

= Fet yiol stk rgAd 50] HIE]
o] ]‘3]'. E3], Streptococcus sp.oll that o] Ha1Eo] §la1[26],
Stphylococcus aureus®ll ™3 E4J 3} gram-negative bacteria?l E.
coli, Enteroccoccus sp.°ll T3t B ET H x| o] it} |9t A
= A B Fol BpslE, @l oAk, 53] #HlE3)eh
o] 73 HslE Al FEet g e dist vAUES v

AA| a1 3lTH27,28].

2 ATl A= A U3 el dist 2498 AR = 1

120

JIII[

o —
£ =

SOD like activity (%)
(=)
-

40
20
0
L-ascorbic
acid (ImM)

Concentrations (ug/mL)

Fig. 1. Superoxide dismutase (SOD) like activity of Coffea arabica
ethanol extract (CAE). L-ascorbic acid concentration was 1 mM.
Results are expressed as percentages of control and data are
presented as mean £+ SD. for independent triplicate experi-
ments (p <0.05).
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Fig. 2. Anti-microbial activities of Coffea arabica ethanol extract (CAE).
A 50 pL aliquots of each extracts was applied to filter paper
and the paper lown placed on a MRSA CCARM3561 (A), MRSA
CCARM3115 (B) and MRSA CCARM3089. a: Ampicillin, b:
CAE. Sample concentrations were S00 pg/mL.

A= vt 2 CAES] @284 Ud 45591 MRSA CCARM3089
ol g L4 clear zone®] =717} 18 mm©]™ MRSA CCARM3115
12 mmE YERR I 53] MRSA CCARM3561°] tgh 24
42 mm= clear zone®] A 7|7} 71 AA VERG A0 F njFollE
wjol] th &7 O & AFE-3F ampicillin B0} ©] & 45 VeI
(Fig. 2). o]e1 gt A= 7|9] 9] @tst 523t Blio] 799 It &
2] 58k s 58], 3Al W el et 23S Ad= A
& 7167 AFoE N A E A FEEC] A s} s,
715678 sPEE AAEM ] e SRTels & .

Uh 0 2= CAES] HAAE=MIC)St & H30] 8448 4
3 B gram-positive bacteria®ll o st &2 YERUA] 9%k
Staphylococcus aureus®l] Het /32 > 250 pg/mLe 2 %ol
2] vu] st #8495 1 SITh Gram-negative bacteria®l T3] & &
Lol do] e = FAE = A th(Table 1). WA, E. coli
D314+ 62.5 pg/mLe] &= NA Enterobacter aerogens= 250
pg/mL, Klesiella pnumoniaes= 250 pg/mL, Pseudomonas aerginos<=
62.5 ug/mL, Salmonella typhiums 250 pg/mL2] F=A S
YERNSL AL A MTR! Vibrio parahemolyticusS 125 pg/mLe] &
oM 12 &S YERAS ERIBISITE Gram-positive bacteria®ll
st /92 38A] WA dellnl Bold o ® &3S vehdigin

i)
]
>
30
2
i)

Table 1. Anti-microbial activities of Coffea arabica ethanol extract (CAE)

Minimal inhibitory concentration

Micro-organisms (ug/mL)*
CAE Ampicillin

Gram positive bacteria

Bacillus subtilis PM125 NA** 15.6

Micrococcus luteus KCTC1056 NA 15.6

Staphylococcus aureus KCTC1916 >250 31.2
Gram negative bacteria

Esherichia coli D31 62.5 31.2

Enterobacter aerogense KCTC2190 250 15.6

Klesiella pnumoniae KCTC2208 250 15.6

Pseudomonas aerginosa KCTC2004 62.5 15.6

Salmonella typhium KCTC1925 250 62.5

Vibrio parahemolyticus KCTC2471 125 15.6
Fungus

Candlia albicanse KCTC7965 NA NA

“Results are representative of three independent experiments.
“*ND: Not activity.
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1898 A= A WA 78] MEE s Sol4 o7 ditslo]
S JeRlE 2 0= s o] A w, o]g| gk A UIA i
MRSA®] tgt 4 wAUSS 3itksl @497 gdst] £ 9 A%
OAl AT FA R Aotol & Ao R AT} B8t Candida
albicanse®l thdt EXJ2 YERA] ottt

3-3. O[HHEk

Abte] FF-42- o] EAlshs Aepd 7 3 Lof] EAlsk=
RN, gstxAel EAlsh= prtER T2 Ao os) A%
Hw] dephd AA0] oFaf o] olFf £t m)F-Alo] A4 drt.
A 2 29| Ado] ZAKEH Aehd F/dA|3E (melanocyte)?] Hek
A 1HS-717 (melanogenesis) S E3l 218 A WA A
k84 0 2 HE] 9 RAE B3 T8-S s, depdolls 4
9] B8 TEAA Fahd (eumelanin) 21242 ] =23 F5h
ARl 3] @ @Ehd (pheomelanin)o] A gke}, Wephd o] $H4d2 L-
tyrosine®] 2= o} - AFS 7] A 2 3} tyrosinaseS TEAE kil
tyrosinase related protein I (TRP1), TRP2ll 2|3} L-3,4-dihydroxyl-
phenylalanin (L-DOPA)E 71 %] DOPA quinone®. % 3+ ¥ &
FH o % depdo] A=, o] F tyrosinaser Bebd A4 IR
ZA% = FQ%t a4aE I ok v AR A arbutin, kijoic
acid 5 tyrosinase 273 A& 3= iRzl ERE oA it
53] & AT EFAI RS arbutin WEPd A522Q1 L-tyrosine}
AR 0 F A-8-35k= A BA| S S kojic acidi tyrosinase
AR Zeo]elEto] L-DOPAS} DOPA quinone®] Al H+&=
A& Az A e® dEA QUrH29].

CAE®l| ©]%t tyrosinase A3l 45 574317 215+°] mushroom
tyrosinase®l] &J & L-tyrosine®] A+s} 2 =5 7435 Th. L-tyrosines:
DOPAZ B =H] #{3}i= tyrosinase?] A3l B4 ErE2I
arbutins- ©]-8-3)| Bl wakGith Ak A, s EH 0w S
AAIBIATE. 5= tyrosinase A3l 4 A= CAE 6.25, 12.5, 25,
50, 100, 200 pg/mLoNA 22} 10.5%, 11.2%, 13.4%, 17.8%, 20.0%
18] 32.4%2] tyrosinase A3 S YEFU S THFig. 3(a)).
DOPAE DOPA quinone 2.2 U} 3= oxylation §H-g-ol] o] 3h=
tyrosinase®] A3l &4 A3 E F& X 07 o] Tadhe
g gl & 4 9l I AdE 200 pg/mLol Al 25.0%, 100
ug/mLoA 16.9%, 50 pg/mLollA 16.8%, 25 pg/mLolA = 13.6%
12.5 pg/mLefl= 8.1% 18] 1L 6.25 ng/mLolAE= 5.7%2 Al 8L
YERNITHFig. 3(b)). 234 0 & CAE= 71424 L-DOPA7} 3
o8h= WS- H.rh L-tyrosine #o] REG-ollX &4 84 oA 585
O ZA Rojgglon, o] depd A4 qlo] 7] $EA4% &
AL =55 Z o7 d#A & L-tyrosines DOPAR HE3H=
g ol ZH-sto] nME Y-S A= A0 R dAvkE o] Xt}

CAE?2] mouse B16-F10 melanoma cellol|A] 2] A3 A& &S 2t
A=A o 7 Aekslsly] 28] WST [2+(4-lodophenyl)-3-(4-nitrophenyl)-
5-(2,4-disulfophenyl)-2H-tetra zolium, monosodium salt] 413
&3t CCK-8 assay A3t WST #2492 tetrazolium A5 Hl]
Fhell F7kek 5 bl g gsteto] AlE e 7, T4 A o &
= 9l ©]= tetrazolium A H-0] A X 2] v|EZ=g]o}r} 7}
A gFrgse o8] 54 Moz Wsty o] @ Ao ukgh
A AR 8] v EFE o] @A % BRI Zhsaithal dElA gtk
[30]. CAE?] &% W3lol| u}b& ML AEES 1 A, 100
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Concentrations (ng/mL)
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Fig. 3. Inhibitory effect of Coffea arabica ethanol extract (CAE) against
mushroom tyrosinase activity. (a) The activity of mushroom
tyrosinase which is involved hydroxylation reaction from L-tyro-
sine to DOPA was measured by the change in absorption at
490 nm after incubation with various concentration of CAE.
(b) The activity of mushroom tyrosinase which is involved
oxylation reaction from DOPA to DOPA quinone was measured
by the change in absorption at 490 nm after incubation with
various concentration of CAE. Results are expressed as per-
centages of control and data are presented as mean + SD.
for independent triplicate experiments (p < 0.05).

pg/mL2] FETMA = 94.4% o)) Al
T1olde) ol AlE B4 ER

S
FIoll A 86.6%, 500 ug/mL2] &
Ao 5AS Ho|EZ AMEE 9]
CAE7} 5748 Ho)X] 9= 100 pg/mL
Fa3lth(Fig. 4).

CAE A 2] A] A|3E Yol A "“F/}”«l A%
mouse melanoma cell®l] CAE &% *|2] &
W Seke =310} 7 A1) CAES 5 9)EA
3 oA s vepdiglen, Al5E AelskA] %2 control
100%2] melanin contents (%)= YERNA L, A 52 5% 12.5 ng/ml,
25 ug/mL, 50 pg/mLANA ZH2E 98.1%, 94.4%, 92.0% “12] 1L Al 3E
=4S Bo|X| 9= 3 %58 100 pg/mLolA 89.2%2] Wk

g” QA 295 &2l a1l o, tx 2l arbutin®] 100 pg/mL2)

LA 76.7%2] Aebd A AAE EAe = A Th(Fig. 5).
Arbutmﬂr 1] 1.5} B16-F10 mouse melanoma cell W] 2] 2 2}d
A3 AA YL GARE gt kel 5, A U1 el o
Sk gt /99 1] tyrosinase A3l &/ T O m]Fo] &
71678 ARELEARE Q1A EE= AT 9] A A B A sE

[e)

249

ECAE

Cell Viability (%)

5 10 20 50 100

Concentrations (ug/mL)

Effect of Coffea arabica ethanol extract (CAE) on cell viability
of mouse B16-F10 melanoma cell. After incubation of B16-
F10 mouse melanoma cells with various concentration of the
CAE in a 96 well plate for 24 h, cell viability was determined by
WST assay. Results are expressed as percentages of control
and data are presented as mean = SD. for independent trip-
licate experiments (p < 0.05).
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Fig. 5. Inhibitory effect of Coffea arabica ethanol extract (CAE) on

a-MSH stimulated melanogenesis of mouse B16-F10 melanoma
cells. Melanin content in CAE-treated B16-F10 cells at day 3.
Cells were cultured at 37 °C for 72 h in DMEM supplemented
with a-MSH (200 nM) with the extract in a concentration depen-
dent manner. Arbutin concentration was 100 pg/mL. Results are
expressed as percentages of control and data are presented as
mean + SD. for independent triplicate experiments (p < 0.05).
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