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8 oF 1 & Aie AuFAHES IPYE AAMEA Y FEUHEAAS BUkH] el AnRLES #71
872 n-hexaned ©]&5t] 60(£10)TCeollA 24A1RFEet whlely FEofo] AEE 4aYsigich
B16F10 melanoma cell linedt RAW264.7 macrophage cell lineoAe] AnEl FEZ2E9] AEXZEAS
water solubletetrazolium salt—1 assay® 7}ttt £ free radical £&75& Z45H7] $Isll DPPH
HE ALgSte] S E Hrlsidow, e AME 8 Staphylococcus aureus, Staphylococcus
epidermidis, Escherichia coli, Candida albicansE ©1-85t5itt. A¥ZA3 B16F10 murine melanoma
cellsol Al ANRAE 2252 AT 72 0.125 ~ 2 wl/ml SEo|A, RAW 264.7 macrophage cells
oflM= 0.12558 0.5 w/ml F=olA ME=ES detliz] ehskel. hiter A Ay A 25252
sk °JE#Ql DPPH radical £715& HJot. E3 7w FE&9 I+ Ees FHsH] Adh
Paper discHe ol&st¥ e 1 A Straphylococcus  epidermidis,  Straphylococcus — aureus,
Escherichia coli, Candida albicanso|A Z¥Z} 11.3+0.4, 12.+0.7, 12.0+0.0, 0.0£0.0 mm<] clear
zone= YWEHUGITE ol2ft A= AuHl 2E559] ePFE A=A 9 7HXE At 4 ek

FAo] - AH PiE, FE LA, AEEE, Gt )

Abstract : The purpose of this study is to analyze the possibility of a residual product of coffee
(RC). RC oil extracted with n—hexane at 60(+10) C for 24 hours. In this study, the cytotoxicity
of RC oil was observed against BI6F10 melanoma cells and RAW 264.7 macrophage cells by
water solubletetrazolium salt—1 assay, and The RC oil measured by methods of DPPH radical
scavenging and antimicrobial activities in Staphylococcus aureus, Staphylococcus —epidermidis,
Escherichia coli, Candida albicans. As a result, the RC oil treatment—related cytotoxic effects
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appeared on B16F10 melanoma cells from 0.125 to 2 wl/m{ and RAW 264.7 macrophage cells
from 0.125 to 0.5 wl/ml concentrations in this study. RC oil is radical scavenging activity
concentrations on dependent. The antimicrobial activity of RC oil (150 z1/ml) was determined by
clear zone method. Straphylococcus epidermidis, Straphylococcus aureus, Escherichia coli, Candida
albicans showed clear zone by each 11.3%+0.4, 12.£0.7, 12.0+0.0, 0.0+0.0 mm. It is suggested

that RC oil have effects on the cytotoxicity, antioxidant and antimicrobial

applicable to cosmetics as a new material.

that could be

Keywords : Coftee residue oils, cosmetics material, cytotoxicity, antioxidant, antimicrobial

1. M E

Amlo] AESH) &2 coffeaZ FAn YR
(Green Coffee Beans)«= W7F &off o Q&= =
Zo|A QlmE BA WH Z-go] glom I £
W oot 2mof Aozl 2789 T2t nkE 2
I Q3 o] FAE AFT & AL AA
AR AL W], o] FTAA dat 2juE
oF 2 m FAC] el T2 "X Zo] IR 9l
3 o] Fof A7t mpXHE(parchment)gtil k=
gl gAe] o] itk SAHE Y Fe
E R Qe ek 249 Foryt Qe
o|ZAS AW AFl(silver skin)o|2tal g} 18A)
| A=3 Ad(Carl VonLinne)= AHE &%
AU (Rubiaceae)oll &= AdopRe] Am
oz BFIA2]. o559 A¥ ERe Ay
o] EF-& 71EC2 ol AESHA FEIL =
A ADFES A Al Al AHEEE Fdd
Ql 2o WHot= deR FEET QT3]
AESHQ BEFd mE2d AnFe F2 4H
Zo|RAT A AAdH oz Aulst=E F8 =F
£ o}atH]|7Harabica, 8: Coffea arabica L.)2}
2R EHrobusta, 3F4: Coffeacanephora P.),
2IH] 2] 7}Fliberica, st Coffea liberica)e] Al £&%
2 U, ofgtH|ztE AlAIA AulEE Amu
9] 75~80%% AAIRITE 2 FE-2 Eolnzt
(Typica), ¥ (Bourbon), 7FEeHCatura)2 A<
Holup wrfe]]l s 71 ZHgFztA o] FFol 3l
4], AdE &%, A%, g2 g9 9 p4g gt
59 &S gt 7] Fo] x3lEe] ghEo]7]
= HEHQ 7|SAF F9] sptolrt. gutdoz
w8she 7uere 710 AFE A (roasting)
g AXA An o Fut gro] en,
EaAQ Z9 35ty WHEkE JpH oA "os]
Ane] HES dutzrlo=z orB(18-26%), A&

X,

N

2037%), A¥(13%), FTREA(13%)2] o] 7t
T =2 Aoz Hol ot T 482, 7],
ARLR71E, "2 25, 714 Sl viE o
=0l i st Ame] FFYELAR TP F
2o W Qe A FHe 2 &5l
wra} Zpolzb A ofgH|ZEE 0.8-2.5%%1 §t
Hol| 2HEAELEL 4% A% Ax ot6]. 7
Holl= teFe AYEH=dEE 2t ST
flavonoids, caffeic acid, ferulic acid 52 F&
Zaetal e, nicotinic acid, trigonelline,
quinolinic acid, tannic acid, pyrogallic acid ¥
caffeine F°] WA SIot7]. A= i<l
OIgt 742 olQlok itet 9l St e/t
a2 Aerlsel dHA =t E9] el &
T AT 4t 24 2 ZYded
An o] 2AY B4 FP== 2R A
=of gt Zog ®HYH up o} FHT s
o2 FEHI S F= Ui 74 ATl
=W okt R4 HERRtEe] S S
et At gleelEch An o HEgee] w2
Ao= UEITHS]

Anes A A tFet F7tA SRR &
SEoZ Qlom X AAL] ofF AmAH|F
229 o] Wi, SEjutEte] Azt AmAH|ES
2013d-& 7o 2 1919 oF 298%kE 7]Sot
Atk ESE TAIAFo] H TES AN A F
9o wE2d 20079 231¥g gEEch
210.7% 57t stetiagith. A= 8 Al AT
9] 0.2%%F Argstal thRES 98.8%°] 7]
BAES dPtErE, A2V E Y B A
7k =3 glom migE] A= ol4tetetAKE

[ =2 dertaeEs Ag2dsts 4o
o] Qv HaEojzx Qlrt. f-2ufatelA]
HHZ D Gl A FAaE2 A7t 710222 3
A 5oyl e FAlolth. 47 AxHoly 7t
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oA AR An FASS PG
AhE, Adel §, A7) 71EW AA 5o @
g5ta AR HEAE ol Hls) L opo] wls
ualgk Agolni, olo] A PirEe] Hel Wb
of gt A7k 2 pAS B gk A2 Sof
A W FRRAoRA AR AP He

FAH AAS B Atet Agel n)A

© ). AtE FEEY T HsEstE
Sler

=
]
T
2,

4T 9 Rl arse] R AFH10],
nitEe 8% A el et A1,
710 FAbEel AnRAEe) 29 A7 #HY
o] 32 543 et g wet a2l A
mRARES] Ay Ao Bet AxRitE 4
T FEE0] arsele] AEe FAIE A

Q

A AR A 9] TS AlAR AF[13], ¥
£ (Coffee beans)®] &Y HEH
ELAEd MLV(Multilamellar Vesicles) 2|2
of A7 3HFE <tste] et A4[14] T o
Gt 2okl Qlo] AT APEL = FAlO]
o} ey AR Ee AlR Eofo| 9lojA Hw
A giret ko] At MPE Q= wiHef 3}
FE AARAG AF AL mu|gh Aejoltt
mtA 2 Ao s ADE FE 9=
AEQ ADEAES FE 2 F o]8sty

E8, AdgE FE5 Sol H5) wol] A=A
2] ke FuRAE(residual product of coffee,
RO)9 2Y& FEsto] Agof ol-gstrt. ET
B16F10  melanoma cells¥t  RAW?264.7
macrophage cells®] A £ TS Tl 7
o BAE FEEBRC ool Alxe mxEe I
= RIsty AnRAE FE5E9 S 2
gRelstr] sl 2,2-diphenyl-1-pycryl-hydrazyl
assayE ©|-&stglon, dutdow k4t st
aokr deE dEA e AEAd Y F
macadamia oil, argan oil& HAIFLAE
I FL s W 27N st g4t
£ H|WSATH15], ESF gt og mE
% TR AFS I & e A ¢HA
Q= Staphylococcus —aureus,  Staphylococcus
epidermidis, Escherichia coli , Candida albicans
o] 57FA] dF= paper disce ARgSH] 714
e 559 &+ 295 AMstarh

21, H8 M=

2.1.1. A=, A¢F ¥ 7]7]

2 Ao AMgH ANREAES ARHAZHE
g 2015 7¥€e) dTHoR AFHLSth FE
o] 83t 81| n-hexane2  Duksan(Duksan,
Korea)oll A Lesto] ARgsElom A vjef Hi
ol AHgE A1eF Dulbecco’s Modified Eagle’s
Medium(DMEM), Phosphate buffered saline
(PBS), Fetal bovine serem(FBS), Tripsin—EDTA,
Penicilling& RH% Gibco BRL(Rockville,
MD,USA)OllA Felatalor Al E428 E]lst
71 3l AF&3t AlF water soluble tetrazolium
salt-1(WST-1)= sigma aldrich (USA)oflA <]
Sto] ARG

e SES YotHy] fs ARERE 2,
2-diphenyl-1-pycryl-hydrazyl(DPPH),
methanol, dimethyl sulfoxidet= Duksan(Duksan,
Korea)oll Al F{4sto] ARESHGIT. &=+ Ad
AHgE wjz]  Tryptic soybean broth(TSB)<}
Tryptic soybean agar(TSA), Potato dextrose
broth(PDB), Potato dextrose agar(PDA)E BD
Difco(USA)ellA dste]  ARESETE 717
Microplate reader(Molecular Devices, USA),
Rotary vacuum evaporator(Eyela Co., JAPAN),
G2 (S&T Co.,Ltd, Korea) 5& o]&s}gch.

212 49 A=

M=ol Az =45 B7iokrl 9ol ARgRE
B16F10  melanoma  cells?k  RAW264.7
macrophage cells= A EZF28 A ujjst
of Aldiejeet H AdS a5kt

2.13. 49 #=F

M=o et dee B Hsk
Staphylococcus aureus(S. aureus), Staphylococcus
epidermidis(S. epidermidis), FEscherichia coli(E.
col)?t  BYY A Candida  albicans
(Candida. Az =51 BEAFLA
H(KCTC, Korea)ollAl ¢ sto] Alhaietsts
ARgSF3ITE.
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AEPHARHE Algde ADBEAES 547
AZ35}o] n-hexaneE® {WEZ 60T 2%ofA
24A7F B7F wEtelH FESHAN, FEE2 28
g ARt & AR E o] gSte] thA] oitst
T IHFTHEZIE 60CAN Y &
0CE 2&E JT7HA A= ZHFs)
~hexane2 FHAIZ] & 4Co] HBs}
Aol ARESFRT15].

2.2.1. N|=Z \j9F

B16F10  melanoma  cells¥t  RAW264.7
macrophage cells& DMEM Hiz]o] 10% FRBS,
1% penicillin-streptomycin(100 U/ml)& 7}t
o 37C, 5% CO. Z7A9 incubatorefA 100
mm Petri disho]l SR HEZBjF Bix]= 2
duirt A2 vjR 2 dobgl

222 Ax =4 A9

ABEEE ZH5H7] g AP WST-1 assay
£ o]&s¥tt. B16F10 melanoma cellss= 96—
well plated] 5 x 10°  cells/well, RAW264.7
macrophage cells= 5 X 10°  cells/well 2] 5
T2 200 W A 2Fste] oF 24 AF Wig £
DensityZ} 90~100% =& w 8iz]E AlAstL
PBSZ 18] AMIAES H, welle] AW AzE ZH2t
2.00, 1.00, 0.50, 0.25 w/ml®] s==2 A5}
24 AZb BQF HieFotATh Al wieF & ujeF
< EF AAT T PBSE 13 AHET FH
WST-1 solutione well & 20 w® H7}sloq
37C  incubatoroll Al 1AIZFEQF st AL,
Microplate reader& ©]-85t 450 nm o4&

g =359

2.2.3. 25 Hi¥

AuRsE FEEY P+ 252 FUsk] 9
3 w8 AMFQ S aureus, S. epidermidis, ™
]l E coli = 7 wieF Aol TSB, & HiF
Alolli= TSAS AMgstel o, ®Wew?l Candida.
A PDBSF PDAE AMBsIlH Re #5+
Incubatorol Al 37CE HjoFstdct &g #o H
2t e o= FHotol ARl HEste] 3
TColA 24X Bt HiSFSHAL,  Microplate
readerg ©J]&5tY] 595 nmolA SFFEE Fol

B LR

o] Amss EHsiqc. LANMAL
o] 50CE WZHe ohe, AAHA] A 1 x
10® CFU/ml, o2 1 X 10° CFU/m{ o] xZg+
HEg Foig FEste] @ekshart.

e
©

2.2.4. nIBE AASAFAEH(Clear zone) &3

AnRAE 259 YA AWML paper
disc diffusion Holl olste] thg3t Zo] STt
&, o izl vk ZF 458 1 FT FH
A BA] HiZ] 10 meollA] 18~24A1%F HiFRt H
ChA] B4 Biz] 10 mlo]] #H-E 1 T HF5to]
Mt 1 x 10°% CFU/ml, FAa+ 1 x 10° CFU/md
o] ZPEHLEE AHAI] AAWRE B3t AE
o2 aAuiz] EH| FASHA skt 1A
HiZ] 9o Bt H paper disc(8mm, Advqutec,
Tokyo, Japan)E& WAX] & AnRAE 252
< mineral oile] 345t HFFZ 30, 50, 70,
100, 150 w/mi7} EHE=F AAst] Aoz
AHgstelom o= 34 GulQl mineral
oil?t FA+E AHEote] FEHE 40 U= F5
ARt 11 & incubatorolA] 37CE 24A7Hs
oF HjoFsle] disc 919 clear zone (mm)& 3
st

2.2.5. DPPH free radical &A% &3

gz &4 &4 432 Bloise] HHE 5
st AYES FYstAtH16]. DMSO S0
nEdE FE2EE &ofste] DMSO9 #Es
7} A 9] 5% olstrt EEE AT Stock= Al
Zoto] LS §ujE 7t Tk HE ARE A
%5tk 1 3 96-well plateo] ABE LW
2 50 WA EBFSHa DPPHE 0.2 mM=
methanolof] &-ai5te] Al=of 100 w® A5kl
ot wRE & 25CoA 308 ¥RSA §
Microplate readerE ©]-85F% 492 nmolA &3
L& =A35to] DPPHY] free radical AH%5S =
Aottt &As2 A= &8 HrhEet A8
B AV FEE HAgR UEYgle
Butylated hydroxy toluene(BHT)®?} Ascorbic
acidg ti2go 2 Agolglon, SR dmz
ol ARRET & 4tet &It Sl AEAY L
d=7 da] 47 macadamia oil# argan oil E
gt tjxwo g ARGt

Inhibition(%) = (1-S/C) x 100
S Al 9% TE=
C ! iz 93t 3=

HT X o

ot 1o
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2 o ag
3.1 Mz=d Zh

ARFELdE FEES A9SE W BI6F10
melanoma cells®} RAW264.7 macrophage cells
oMY BEES dotEr] 8 AMFELE =&
E-& DMSO°] &3fi5to] stocke Azt H 2z
2.00, 1.00, 0.50, 0.25 ul/m{ BEZ 8]
serial dilution dF¢] DMSO9Q] FHZESLT7F 1%°]
Ssh7F HEE APt § O 24A%F FQF HjeFshe]
WST-1 assay= =75ttt BI6F10 melanoma
cellsol Al AMFAE FE552 A= 2 A4
Aog yzxyhHo E2 AEE&S Hth 7
BabE F28S 2.00, 1.00, 0.50, 0.25 xl/ml9]
T2 AHd oA ZZF 129.81, 200.51,
213.83, 181.16%=% 2.00 ul/miE ALt nE
FrolA &gl F7hte AS I 4 2
Qltt. RAW 264.7 macrophage cellsoA& 711
AR FEES AT &2 05, 025 xl/m9]
FEOA T foHoR ¢ w2 AEES
Heow 1.0, 2.0 ul/mo FEoME AEL0]

"olxk 22 I 4 gt

ODMEM|-) DIDMEM (4] BOMSO{1%) W RC ol

200

Fig. 1. Cell viability of RC oil from the coffee
grounds with n—hexane on BI6F10
melanoma cell line.

150.00

100.00 D H

5000 %
0.00 i ,

coni-) conl+) coni+ 025 050 1.00

Concentration (pl/mL)

OOMEM(-) BOME0|1%) ORC oil
450,00
400.00
gssnm
300.00 -
g.ﬂsnm
3
& 20000 -
>
= 15000
s N
© 10000 N
50.00 D N
0.00 - = =
cani-] can 025 050 1.00 200

Concentration (ul/mL)
Fig. 2. Cell viability of RC oil from the coffee
grounds with n—hexane on RAW 264.7
macrophage cell line.

3.2 gty Ao

S. aureus, S. epidermidis, E. coli, Candida.
A= EZFRO mEet Hubo] AfstHA FE2
Qe Aol ¢glo] =w mEo] glo]
=2 S QoH17l. TS S aureus, S
epidermidis, E. coli, Candida. A= 3Fs’dZAg
o dRIFeEA AFE ¥ HfdF 55 ¢o7)
1 olF A2 e G5 ohl=t 1At
Arolu SEES] B 2 AxE ol 9 2x
stal QIcH18]. WE7F Aol &2 A% vl
= HAYES Poldt= o7& S oA 2%
Al mBAHo] ofls WAPAZI E THE b
ABE e dglo] mof ofgto] WHEHTH19].
2 AFoMEe AnRdE FEEY T S5
stol517| I8 S aureus, S. epidermidis, E. col,
Candida. AZS ol&stgeH, #9 AsAsheel
clear zone (mm)& =4St Table 1. I} 7o
Uetfigict. AuRAE 555 mineral oilo]
S|Aste] FES: 30, 50, 70, 100, 150 wd/m07}
H& §Mote] S AT Candida. A Al
Al 7R FEolA 30 w/mle] TR ol R 2
T gEs Btk 1 F S aureusoll A e
o] 7B =A UENFow S epidermidis?t E.
colPIM % FARRE BEo] gte& Herh

Fig. 3. Antimicrobial activity of RC oil with
n—hexane on Staphylococcus aureus,
Staphylococcus  epidermidis, FEscherichia
coli, Candida albicabs.

(@ : Control(DI Water), b Control
(mineral oil) ¢ @ 30 pl/ml, d : 50 ul/ml, e
270 ul/ml, £ 0100 gl/ml, g ¢ 150 pl/m)
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Table 1. Antimicrobial activity of RC oil on several microorganisms
concentration of RC oil (x1/ml)
cona | conb 30 50 70 100 150
Candida. A e - - - - - -
S.aureus - - 11.7(£0.4) | 12.0(£0.0) | 13(£0.7) | 14.3(£0.4) | 14.0(+1.3)
S.epidemidis - - 10.7(£0.4) | 11.7(£0.4) | 12.0(£0.0) | 12.3(£0.4) | 13.7(£0.9)
E.coli - - - 6.0(+4.0) | 10.0(£0.7) | 11.7(£0.4) | 12.7(£0.9)

a : Control(D.I Water), b : Control(mineral oil), ¢ : No

3.3, g Y Ant

DPPH assay= @T4rs HAEH 5 sht=A
alcohol 8§ oA+ DPPHE ZHi xpe}
alcoholZte] s=adge]l F4E7] wiwol oE
el S Eg w3 HYsty 55| Hisolu
o] Aiksl &40 S0 o] &F . DPPH
£ AR 245 2 2d9 wEstd FoiA
2HE Ha hydrogen radical& AAsHA =
Lo, AE=pAS =1 9l DPPHO| Mol A
G| ke AE EHo SFLE7E HAsH H
B2 3L o] AAE Ao R A radical A&A
2S5 44 SAL 5 Aok 2 dAFolM= A

[e]

9

1& 45 widgste] DPPH radical
H2 ZAotgity. A AnRLt
E FZ2E& DMSO°|| &dfoto] stocks A=
% methanole £9j2 DMSO9 X% L7}
5% olst7b Hkg AAste] Addstyrt. #AnHE
AR 2255 2400 gl/mioAMEE  Serial
dilutionsted  A&dsH A 3.00, 6.00, 12.00,
24.00 pl/mioflA Zzy 3.275, 8.946, 16.853,
37.300%% Tk oEHCR EolA= BHE U
Ebict. TS BHTSF Ascorbic acids ti&R+t
©2 St DPPH radical 2AZA =4 A] dlxt
o2 A8HE A=z F 284 =40 BHTS §AF
gt 48 e AnRAaE 250 441
b 279 o A=et g4t ST E Hust
7] {5te] dFtHor 4t o] ot &
HA glom FFE ARz dE AREHoA1
8= macadamia oil# argan oil& HRTO=Z
AFgs A3 3.00, 6.00, 12.00, 24.00 z1/miolA
macadamia oil& Z}Z} 8.706, 9.505, 11.821,
21.885%, argan oil2 1.038, 1.198, 2.875,
8.067%= &2 FkoA 9 AuiiE FEE9
Fitet EAdat Hlwste] W2 &S BHelom,

DPPH radical scavenging actvity(%)
w
s

inhibition

OBHT OMAscorbicacid ®RACoil

con con

3

- nl I
[ 12 24

Concentration (pl/mL)

Fig. 4. DPPH radical scavenging activity

DPPH radical scavenging activity(%)

of chemical reagents and RC oil.

O macadamia oil B argan oil ®RC oil

%@M@

Concentration (ul/mL)

Fig. 5. DPPH radical scavenging activity of
vegetable oil and RC oil.

ZZ3h]
sk}

611 -
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a.

[e)

=

=2
—

n-hexane2 {0z

APE Adgsigtt. WA Az 54&
A3  B16F10 melanoma  cells9}
RAW?264.7 macrophage cells& ©]-&sto] A@st
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Q3 S aureus, S. epidermidis, E. coll,
Candida. A®] 47YA] w55 ol&sto] P+l
AMstdct. Eg et AdS 9l DPPH
assays ©o|8ote] AHELS XdPstct. 1 At
B16F10 melanoma cellsolA] AmEAE FE25
& AEg #2 dAHoR 2 Brt =2 A
88 H9om RAW264.7 macrophage cellsl]
Ae ARFEAE FEES AT +2 1.0, 2.0
wW/mo] FroAE AEEo] HolRAT 0.5,
0.25 w/me] soA v FHoz wje =
2 AEES AT 4 At I+ T4 HA
A1} Candida. AZ AL Al 7EA] d=FAlA] 30
wW/mo] FE olF2 RE FHHFS Ko 1
< S aureus A FtElo]l 7 EA YERHAL
S. epidermidis®t E. colPllXx S-AFE x| &
722 HYtt. DPPH radical AAZA S =3
AnRAE FE2EC e 852 ST A
Ascorbic acidHti= "oz 2|9t BHTS}F GANGH
PR sE Blon, s G50l ok 4
&# 7 macadamia oil# argan oil RErt HAA|Z
©F% =2 DPPH radical 24842 Yefiict
dEHor oY AL "I e AF4rE
A FE2E2 R AR aEA AHE
A= 7HsAdol SE39] Utk wmeE

4 2

#ZAe| 2

rhe

AT 47194 20159 RAS 7167
o] AgoR SaEglon ol AAEY

Lk
B/
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