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ATNAE MANLE AR A FEEANAY FFEAG
FAHY S Fobn A YT ANE WHLH ER FES 7

FE=9 FdadE SASV s #F&d dFE A5
Escherichia coli (E. coli, ATCC 25922), Salmonella choleraesuis
subsp. Choleraesuis (Sal. choleraesuis, ATCC 13076),
Staphylococcus aureus subsp. Aureus (S. aureus, ATCC
25923) 9 F X Streptococcus sobrinus (Strep. sobrinus, ATCC
27607), Streptococcus mutans (Strep. mutans, ATCC 25175)
TFH o Porphyromonas gingivalis (Porph. gingivalis, ATCC
33277), Prevotella intermedia (Pre. intermedia, ATCC 25611) ¢l
thato] &4 S paper disc method 2 A R gron 7 F%E 9
H A2 A5 % (Minimum inhihitory concentration) & T3} t. T3
Fgakste s FAst7] 98k DPPH AR7] &4 &% 2 F

Hzsdes s SAT A3 va3 2o
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E FEEdAAE 25 & T wde A5 FEEC 1858 %%
M =S &S UEUda, 5 Bk widd AR FEFE9]
2.70 = b 2 FE&S dEdsdd

2. Paper disc method & A& AY F=Z=E9 FHade
Hes: FE52 7 FY dF T 6 F dFdM FHaHE
et e, 53] S. aureus °lA 12, 14, 16, 20, 25 & Hj 3
AlzelAd Fd4S el & FEE2 7 F9 #+F T 5 F9
7oA FaadsE Jdeld oy tfFE 2 clear zone ©] 6~8
mm g E2 3 FHdEFAE e, FE, HEs FEE0AM E

coli, & FZEA+= Sal choleraesuis S+ Pre. intermedia 2

g7l A Fa a%E e A ook

=% o] st broth microdilution method =
S F I HAANEEE AL AP, Hage F
12 # wdst A5 FE=EFAA S aureus o t)s}od

pg/ml 9 FEE MIC & YeEUYAY. & FEEAME

SRR

= ol A

e

16.125

5 F9

ATl TS ded A5 B FEEA 1,000 pg/ml 9
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4. DPPH & ©°] &% A FE=o dd A/F7] &7 5345 2
A megE FEENA 100 pwg/ml & 559 9 67.08~92.25%,
= FE=EAA 100 wg/ml o 5%d W 66.43~93.27%=Z ascorbic

acid (AA)S butylated hydroxytoluene (BHT)2 100 pg/ml 2

off
St

2 AdRS we Ad3e fFAsHA Rlad w2 ARl 47

292 Byt E3] wdAzre] 0, 5, 8, 10 £ A F=EA
Fo14 o]z Qo] 7HE we FAFAE vErda, HiAA

5. & ¥H=3gdE %S Folin—Denis method & ©]£3+9
125

mg/g S 2 WdAZo] 8 £ W M w2 S B WES

Hl A kel whek Aol griE AR Aol Wt A

a, ol wet WeEsy Zo FEH= 54 A2 "2 1 4ol

32

Makgth. olgs JRol BB F2ES Eoto] R FAIA

tlo
[y

B e W 47 B &5RE wdn, gaa A9 Ag 54
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I.}ﬂi

LI

AdE HFAYFH (Rubiaceae) FHo}% (Coffea)o] <38,

rlo

ddAdoz Auste FF> A ofekHl7F (Arabica) 8 EH AE
(Robusta—canephora), 7281 g H8]7} (Liberica) 3 7}A #F o &
vdn (1, 2). 2 5 F7|ef vto] Fob Hio FH=E AP wu
N o 7EE S olEedel diowAM ¥ 500~1000 m 9
E2 Aol 156~25 T &AM & Ak, Bed - ZFHo} -

A FEH R E - OB eyl SAlA  AAtET AAA A

oly e A= &y, AUk @yl wou o7 thokstA x3k
o] wEo A& JFE S8EAN 9 A7 ARE olE ol A

AujE 7] A ol E AA AAAAeR 1 del 6 ol

Sl weEk 2kl Aol doy dwkdg oz 10~13%° FE,

37~60%° w3
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(0e]
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11~13%¢ w24,

Collection @ sungshin



743 &1 2 5.5~10% 9]

0.9~2.4% 9]

J—:|L7]XE‘Ir

3.0~4.5%2]

F 2 2494 (chlorogenic acid) &2 o] drt} (5, 6).
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(1D, AALg A7 LDL & Arstel duid Asds 2do=A

LDL-Zd 28 =% MDA (Malondialdehyde)E Z=<Qitts
AT (12). &4, AYHFA @adde] st A7 AP H
= dFIE&Y AFRHE AFLEY A¥EE #Aa2AAYg= Havt

(13), Z=3t s

©
)
1>
o\
i
e
ot
>
~Y
)
rlr
27
=
ki
39

15). AldA = A7t oA thrbel dF= vAoe

)

]

¥,
O
rr 1o

K

2

o AdeE FHEd Y AFHe AAEH R d=dtoly

i)
o%
o

ot

n)

1
T

| Aol vty HuEHH (17-20).

i

o gl Al thFst AdS g mIHTF Ha Hol 3o

o

AForAd Ay Ztede AA Ao ofA T A H

712kl g A= wEE Aol v FAakst 4 7

B3 ATE A

1o
d

o = = o 9 B o =
F FEES olgd A4S T S

A7 Aol Stk 7IE Rare] ostH AT Ff o

EeldE YRl FAT Gkl FE Ft Ao o
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(21) olel

oz

weh FAH gars

o]
AT (22). metA Ao gt

off
)
Iy
0,

=

A

Gate] #e AT R FAo] HFyEolop & Jow AztEn,

B AT E AFAYg v Aztel wE A AR W)
FE Flel we FE AR WIE FALEo] wjAd AZte] wE
Ay AE2s MEed 25 ol&dd 44 FE3, A FE=S
2s % o (Escherichia coli, Salmonella choleraesuis subsp
Choleraesuis, Staphylococcus aureus subsp. Aureus), =Xt
(Streptococcus sobrinus, Streptococcus  mutans), T3
(Porphyromonas gingivalis, Prevotella intermedia)®l Ut 3}
Fuads Fds Rz sdu. sAe &3t a3E DPPH
A7 24 &% (DPPH scavenging effect) 9 F #H =313 E &

(Total phenolic contents) =74 2
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1. 43 A =%

1) A (Coffee arabica)

B Ao A Ay 9 #%L Columbia valencia supremo SHB &

AFESSE Y. A9 E =287 (CR-01, taehwan, Korea)olA 210

+ 10 CT=Z 0, 5, 8, 10, 12, 14, 16, 20, 25 &4 HjAst3l ot (Figure

. A4 ANsE ®47] (SHM-7211, Cuckoo, Korea)=®

skl 284 ARZ AEFHA
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16 min 20 min 25 min

Figure 1. Roasted Coffee arabica beans.
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2) AeF 8 71T

A¥ FZE&W=E methanol (Duksan, Korea) ¥} 32 TF/FFE Af
gaglon, A FEES AP vz A= Dimethyl
sulfoxide (yakuri pure chemical, Japan) & A}&£ 3} th. Paper disc
i+ Whatman (England)AF¢ 6.0mm AA discE AFE33loHd, 96
well microplate® Becton Dickinson (NJ, U.S.A.) A}2] A& A}
&3¢k, Filter paperi= Advantec (U.S.A.)° A#FS AF&3F3l .
71eF B AFE3E Al9kS Sigma (U.S.A)AFSF yakuri pure

chemical (Japan) A} A& & AF£3F3 o).

Aol AgE wFe VAR IAHAAN AFH FF9
A dFE, A=ALAHEYYH 73 oFE St Ad

37 TeolMd 24~48 A3F wjefste] @AGIAA ALGEAT. AT E
W ES Escherichia coli (E. coli, ATCC 25922), Salmonella
choleraesuis subsp. Choleraesuis (Sal. choleraesuis, ATCC
13076), Staphylococcus aureus subsp. Aureus (S. aureus,
ATCC 25923) 3 74 #F& A&, A dF=
Streptococcus sobrinus (Strep. sobrinus, ATCC 27607),
Streptococcus mutans (Strep. mutans, ATCC 25175) 2 7}A
TFE AME¥R e, F+FH HFF+ Porphyromonas gingivalis

_’7_
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Prevotella intermedia (Pre.
i 2] &=

(Porph. gingivalis, ATCC 33277),
intermedia, ATCC 25611) 2 7}A o5& A&t
Trypticase Soy Agar (TSA) (BBL, Becton Dickinson, MD,

U.S.A.) 9 Trypticase Soybean Broth (TSB) (BBL, Becton
Dickinson, MD, U.S.A)E Akgsksla, #5 HFE F 37 C
43t th. Incubator & T 5+ ¥4 95 %

incubator o4 24 Al 7+ Hj
o2 fAsAT (Table 1).

o] }2:]'
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Table 1. List of Microorganisms and media used for antibacterial

activity tests.

) ) Media Temp.
Microorganism tested Gram used (C)
.. . ATCC
Escherichia coli 95999 (=)
Salmonella choleraesuis subsp. | ATCC (=)
Choleraesuis 13076
Staphylococcus aureus subsp. ATCC (+)
Aureus 25923 TSA
Streptococcus sobrinus ATCC (+) & 37
27607
ATCC TSB
Streptococcus mutans 95175 (+)
... ATCC
Porphyromonas gingivalis 33277 (=)
; . ATCC
Prevotella intermedia 95611 (=)
— 9 —
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2. A3F H#

DAY FE2E £A

A FE2E5 A= THE A1EE 100 % methanol ¥ 3 =
Tl A4z 1010 (w/v) 8 v&® EFEe] 75 TolAd 3 Azt
o 2 3 wWrE Y] reflux YT, o] FEFAE  filter paper

(Advantec No.2)Z oA #gd £ HAdXFSE7] rotary vacuum

evaporator (EYELA, Japan)® Y 553 S freeze dryer

=
(OPR-FDY-8612, OPERON, Korea) 2 A Ad%x 3t} (Table 2).

Extraction yield (%)

= (solid in extract gr/ raw material gr (dry weight)) X 100

_10_
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Table 2. Number of samples, name of solvent, roasting time of

Coffee arabica beans.

No. of samples Solvent Roasting time (min)
M1 0
M2 5
M3 8
M4 10
M5 Methanol 12
M6 14
M7 26
M8 20
M9 25
W1 0
W2 5
W3 8
W4 10
W5 Water 12
W6 14
W7 16
W8 20
W9 25

_11_
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Aigtel dist 489S FAsH7] $3ke] paper disc methods
(23)E ol &k, &4 ¥ 1 WgFolE FHsko]l 10 ml & broth ol
AEskar, 37 TellA 18 Al &b wiekste] A A ZH T o]
49 75 100 wE TSA ®jAlel =% stk 18y dad

paper disc (6.0 mm diameter and 1.0 mm thickness, Whatman AA

(bl
ftlo
ot
o
>
Y

disc, England)°] 1.0 mg/disc & TEZ Z F=
FEEME JAA7L F F, AFE =TS TSA vjx md $9
Tol 37 TAA 24 Az &<k WA, 1 F disc 99

inhibition zone ¢ &4 (mm)& FAsI. x+S =2 DMSO &
£

2o waw F4 AA HUA disc B ALAAT. 9 4L 3 3
wE %59,

3) A ¥ 9 HLAHFE (Minimum  inhibitory
concentration) =%
7 9 #F° U3 HAL2A s E (MIC)+= broth microdilution

method (24)°] 93 ©&3 o] AAsAY. =, well plate ol

ot

TSB & 100 X +F3t1 100 wo FZ5< Y4 % (2,000,
1,000, 500, 250, 125, 62.5, 31.25, 15.625 pg/disc)7} HEF

_12_
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two—fold dilution 3te] <13 5 7Y FEE 2 X 10°

c.fu/ml °o] HEZF A A 100 w® H7rsA . 1 & 37 TelA
24 AZF wjekst ¥, 650 nm Al microplate reasder (Biog Inc.
USA)E T3 55 5439, Turbidity 7} JeEbUdA &S well

AF A8 FEE MIC #Hoez AA3A. o AL 3 3 dv&

4) DPPH A&7 2A&H =3
DPPH (1,1—-diphenyl—2—picrylhydrazyl) radical scavenging
method (25)% free radical & %+ <FA st I EJ DPPH =
NAzA Fakst 84S FAHsk= BHeld. DPPH 1 g & MeOH
14.3 mlel o DPPH &< ®t=%lth. DPPH &< 900 wel A%
100 & ¥ A5 %7 0.1,1, 10 ¥ 100 pg/mlo] = A 3o
oA 30 ExF WS Al F 517 nm A FHEE FHsHA

Z7be ARE RF 3 3 Zgstel FTpd REALE T

blank & DPPH €93 A8 thil MeOH & Yo Adsrt. Ay

FE=d ades dxzded v& AT vER dRE AL AT

o
2,
2,

2

Z7 9% Ascorbic acid (AA)2 Butylated Hydroxytoluene

_13_
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(BHT) 0.1, 1, 10 ¥ 100 pg/ml & #Z& WHOe=E AHsto] vl

w438 . DPPH A7 2A &%+ 53 2ol AAatsksloh.
DPPH radical scavenging effect (%) ={1-(A-B)/(C-D)} x 100

A :OD at 517 nm with test substance and DPPH
B : OD at 517 nm with test substance, but without DPPH
C : 0D at 517 nm without test substance, but with DPPH

D :OD at 517 nm without test substance and DPPH

T dAssgde FFEHA €9 AFEH = Folin—Denis method

(26)= dH=A E#o] phosphomolybdic acid & ¥HF53de] H AL

FZE 100% MeOH = 7389 1 mg/ml & WEo] A 3a&
FF SH4L AsE AR AlEE 200 w=E HSEa 3 A
=7 1,800 ws =33k ¥ 2 N Folin—Clocalteu's Phenol
Reagent (SIGMA, F9252)& 0.2 N2 343 A kS 2 ml &3]
Mol & F 3 3 A ATk olFel 10 % Nay,CO; 2 ml &

LZotate] Aol 60 # xR &F EFFEA (molecular devices,
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SPECTRA max PLUS 384)% 760 nm oA EF=ZE =43 .
A8 7 Alad 3 3 wE AASGy, 8" FHEE gallic
acid & o] &3ty AA HTFFAHMOZHE % gallic acid THOZE
gk skt o
3. TAAE

o AYoA d AFHEL  SAS program = o] €319
At (ANOVA) & AASR L, 72 54 FJ+dak Y 948
p<0.05 =22 Duncan’ s multiple range test @ A F3A ot
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h
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100 % methanol ¥ 3 =}

==y

1o

3|

2 3] reflux

tod 75 TellA 3 A3HH

Bt s
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=

H] & 2
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o|J
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Table 3. Yield ratios of extraction of Coffee arabica beans by

solvents.

Solvent No. of samples Yield (%, W/W)?
M1 21.18
M2 21.88
M3 20.88
M4 20.24

MeOH M5 20.02
M6 21.18
M7 22.88
M8 24.00
M9 20.82
W1 2.76
w2 2.70
W3 3.80
W4 4.00

Water W5 5.92
W6 12.40
W7 17.90
W8 17.48
W9 18.58

a Extraction yield (%)

= (solid in extract gr/ raw material gr (dry weight)) X 100

_18_
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2. AY F=EY I¥7H

Ay FE2E FdHda¥HE paper disc method & FAFSH 43}
Table 4, 5 ¢ Figure 2~5 °f e vle} o},

v Bk & 7T EO #F F E colil =5 Aty 6 F2

flo

=i
=

x
ol

(6]

5o FHAES et (Table 4). WA AF5FE FFoAE

il

Sal. choleraesuis 1~ 0, 5, 8, 10, 12 &, S. aureus oA 12, 14,

16, 20, 25 & wjA3E AT FE=EA TS YeEFHT. o7 A

=

EoletAE 1% S <A Sal. choleraesuis A& W AAIS FA
T FEEAAN, 2H FATA S aureus A= HWIE ATLE
AA A E W 2 Z2HE el A wd Ao wE
A AR EAS o] F ZAbEojof @ Zlow AZHEY. 181
A HFFNAME Strep. sobrinus oA 10, 12, 14, 16, 20, 25 &,
Strep. mutans A 25 & FoF wjAS A FE=EAAM TS
B, +5 dF5 Porph. gingivalis A 16, 20, 25 %, Pre.
intermedia 1A 14, 20 i &<t W As A FEENA FHdAS
e T

E FEEL 7 EF9 #F F Sal. choleraesuis S+ Pre.

-

intermedia 2 5 ALt 5 Fo HFFolAN FHFaHRE YEIUII T

Collection @ sungshin



(Table 5). WA AFTH AF5 EHHA, £ coli oA HEE
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bz
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ot
41
oX,
[o

B9, +3 dF+ Porph. gingivalis °l4 8, 10, 12 & &<t
WA sk Ay FEEAAN A HEFE G

Z|Eo| Haud A Fo dEe G EE, WA 7l
A9 AR F (filamentous fungi)ol ®sle] T2 LS Holy
=Fol7t ks ofEdS4Al (aflatoxin) & AAFE A st =
Bazk ok (27, 28). E® E coli O157:H7 ] i3t
0.25~2.00 %9 7k#1e] A5 FHdAES EHlus Hikx gu
(29). 2831 7} AF (Caffeic acid) @ A%+ Pseudomonas, E. coll,
S. aureus 1% 1l Bacillus cereus °ll tsto] &4 E Holw (30—

32) 7tHlAt Y B Eo] ZEEJHH YA (Protocatechuic acid) < L.

pneumophila °| W& FHAH= dHEtlAT (33). I8 dH=

SEE Ft AdE Hu @2 A7k Hel ded oA A
AMEere] gz Vel wWIEE Fol FLAELE dovn

Hauso gty (34-36).
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M1 M2 M3 M4 M5
M6 M7 M8 M9

DMSO

Figure 2. Antimicrobial activity of the methanol extract of Coffee
arabica beans on Salmonella choleraesuis subsp. Choleraesuis

ATCC 13076.

_22_
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M1 M2 M3 M4 MS
Mé M7 M8 M9

Figure 3. Antimicrobial activity of the methanol extract of Coffee

DMSO

arabica beans on Staphylococcus aureus subsp. Aureus ATCC

25923.

_23_
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Figure 4. Antimicrobial activity of the methanol extract of Coffee

DMSO

arabica beans on Streptococcus mutans ATCC 25175.
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Figure 5. Antimicrobial activity of the water extract of Coffee

arabica beans on Streptococcus sobrinus ATCC 27607.
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Table 4. Antibacterial activity of methanol extract from Coffee

arabica beans on several microorganisms.

Clear zone diameter

No. of
samples
(1mg/disc)
E. Sal. S. Strep. Strep. Porph. Pre.
coli choleraesuis aureus sobrinus mutans gingivalis Iintermedia
M1 - + - - - - -
M2 - + - - - - -
M3 - + - - - - -
M4 - + - + - - -
M5 - ++ + + - - -
M6 - - ++ + - - +
M7 - - + - — + -
M8 - - + + - + +
M9 - - ++ + + + -

— : No inhibition (6mm)
++ : Moderate inhibition (7~9 mm)

Collection @ sungshin

+ : Very slight inhibition (6~7 mm)
+++ : Heavy inhibition (9~11 mm)
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Table 5. Antibacterial activity of water extract from Coffee

arabica beans on several microorganisms.

Clear zone diameter

No. of
samples
(1mg/disc)
. Sal. S. Strep. Strep. Porph. Pre.
coli choleraesuis aureus sobrinus mutans gingivalis intermedia
w1 - - - - - - -
w2 - - - - - - -
W3 - - - - - + -
W4 + - - - - + -
W5 + - - - - + -
w6 + - + - - - -
w7 - - + - - - -
w8 - - - - - - -
W9 - - - + + - -
— : No inhibition (6mm) + : Very slight inhibition (6~7 mm)
++ : Moderate inhibition (7~9 mm) +++ : Heavy inhibition (9~11 mm)
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3. AY FEEY HAAY 5= (Minimum

inhibitory concentration)

Zt FZ & uste] broth microdilution method & A]3 3}
w9 HaxAMNEEE 5 A= Table 6, 7 #F Eskoh. AgE
FEEANNE 2FE 452 Sal. Choleraesuis °l4 0, 5, 8, 10,
12 &+ F<k WA} A FEgE EF 1,000 pg/ml 9
HrAMNsEEE YEWY. S aureus ©lA 12, 14, 16, 20, 25 &
Wl dsk AT F&&EA4 16.125, 32.25, 250, 32.25, 1,000 ug/ml
o HAiANEEE YEFAT. TA FFANAME S aureus oA 10,
12, 14, 16, 20, 25 + WA A FE=M Z42z 1,000
pg/ml 9 HArANEEE, Strep. mutans °|A 25 F EoF wj A3+
A9 FE=lA 1,000 pg/ml & H2ANEEE B, T3
55 Porph. gingivalis |~ 16, 20, 25 &, Pre. intermedia
oA 14, 20 & st WA Ade FE=oA 24 1,000 pg/ml 9
HAaAMsEE YWt 53 12 # ¥ids A5 dHEs
FE=EA S aureus el wWste] 16.125 pg/ml 9] ¥=& MIC 3t <
7bg e s UErdol A SFoE i EA4ES Uedl dsS

& F AJY (Table 6). = FE=A= TS5 *FA E coli
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oA 10, 12, 14 ¥, S. aureus °lA 14, 16 ¥ Z<k w3t

=olA 1,000 pg/ml ¢ HE2ANEEE HEHH L e & F
AdAt. Fx H#FoAME Strep. sobrinus £ Strep. mutans E5F
25 & ' AR A FE=olM 1,000 pg/ml ¢

HrANEEE BAY. +3H d5F5 Porph. gingivalis A 8, 10,

.
e
offt
rO
=
2L
&
N
A
10,
0
ol

= o A 1,000 pg/ml 9
HaANsEE el ZIEdFel 9etd, AU single
compound % methylglyoxal ¥ diacetyl & S. aureus (ATCC
25923)°] dlg MIC = 77 110.2 *= 5.9 pug/ml, 114.2 =+
11.4 pg/ml & Fwads B ¥, 6 g2 AFE 100ml & =9
10 & g9t FE3 A & FEEolMds 24,900 wg/ml = Gt

HE HolA gtttk (21). o] A9 vluste] E AHYE A=

=
AT & FEENA Y #Fo dhal 1,000 pg/ml & MIC & H o

719 Ayrtg ¥ FHAHS 2= ZAoE Yerwt. o]yt
A= Ay A= &t v & W} FEAY F7hel
71 Row AztPET}
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Collection @ sungshin



Table 6. Minimum inhibitory concentration of methanol extract

from Coffee arabica beans against several microorganisms.

MIC (gg/ml)
No. of
samples
. Sal. S. Strep. Strep. Porph. Pre.
E. coli , . ., X ,
choleraesuis aureus sobrinus mutans gingivalis Intermedia
M1 -b 1,000 - - - - -
M2 - 1,000 - - - - -
M3 - 1,000 - - - - -
M4 - 1,000 - 1,000 - - -
M5 - 1,000 16.125 1,000 - - -
M6 - - 32.25 1,000 - - 1,000
M7 - - 250 1,000 - 1,000 -
M8 - - 32.25 1,000 - 1,000 1,000
M9 - - 1,000 1,000 1,000 1,000 -
D— : No inhibition
- 30 -
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Table 7. Minimum inhibitory concentration of water extract from

Coffee arabica beans against several microorganisms.

MIC (pg/ml)

No. of
samples
, Sal. S. Strep. Strep. Porph. Pre.
E. coli . . . . . .
choleraesuis aureus sobrinus mutans gingivalis intermedia
W1 _D _ _ _ _ _ _
w2 - - - - - - -
W3 - - - - - 1,000 -
w4 1,000 - - - - 1,000 -
W5 1,000 - - - - 1,000 -
W6 1,000 - 1,000 - - - -
W7 - - 1,000 - - - -
W8 - - - - - - -
W9 - - - 1,000 1,000 - -

Y~ : No inhibition

_31_
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4. DPPH #&7] 2A &3

&

A7 AA a3 549 Arg¥E DPPH (1,1-diphenyl—-2-
picrylhydrazyD <= 8% A7 =ZtdzZ2A 239 RlafFdA=

Qs 517 nm F2olA Ao FHEF ey @4 =t F2E

A7 2A a9 A& Ay 67.08~92.25%%F AA & BHT 9
100 wg/ml o T2 AHIPS we] Ao FASHA HlnE =2
67 2A a3 B

E Z2ZES 100 wg/ml 9 2% 87 A2A axsS FAdFHgE
A3} 66.43~93.27%% AA 29 BHT 29 100 pg/ml 9 &=
AYAS o Ao FASA E2 ARV 24 adE B

Table 8 °lA KojF= A ol wAAZte] web AF7
_32_
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aARINE Wasgor, da Fhsnl gass 4%S wodrh

=3 WAzl 0, 5, 8, 10 #9 AT FHEAH H94 o7}

du Heggy 9 FEEL 10 ww/ml 9 =2 Ay

571 27 &9 AA 9 BHT 9 Hds:=z Ay A=

Af71 A2 Zdel vEA HgE FEECA -1.39F11.36%~
=4 -0.07£2.67%~13.49L4.11%=
Azt marh 94 SAHAY. wEM ol d AdEs T

S o, AV AF7] 2A &3+ AA 9F BHT 9 &4k3} 590
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Table 8. DPPH radical scavenging effect of coffee. Samples on the

horizontal axis are same with samples in Table 2. A : Ascorbic

acid (AA), B : Butylated Hydroxytoluene (BHT).

DPPH radical scavenging effect (%) (Mean*SD)

No. of
1

sampies 0.1 pg/ml 1 pg/ml 10 pg/ml 100 zg/ml
M1 7.81 + 1.78% 4.80 + 1.36% 16.83 + 3.49% 86.74 + 0.95%B
M2 1.54 + 2.28% 3.00 + 1.9748 8.29 + 0.53% 79.07 * 0.66°
M3 2.91 £ 3.47*F 1.65 £ 0.274P 16.61 + 1.25% 91.09 + 2.30%
M4 3.53 + 1.78*8 4.95 = 1.67* 17.93 + 3.12* 92.25 £ 1.03*
M5 -7.95 + 4.16° -6.72 = 3.20° -1.39 + 11.36° 85.52 + 0.45%°
M6 0.22 + 2.908° 2.42 + 2,124 11.33 + 0.20%B 84.09 + 2.408B¢
M7 1.32 + 4.86° 0.48 = 0.50* 11.09 + 1.95*® 83.96 =+ 1.44°¢
M8 4.04 £ 2.97*8 3.58 = 2.10*B 7.34 £ 0.47° 67.08 £ 2.76"
M9 -5.18 + 3.60°° -3.67 + 1.69° 6.56 = 1.21B 74.02 + 7.89°

F—value 6.59** 13.14** 6.51** 20.59**
w1 -6.83 = 0.26" -5.21 = 2.07* 6.10 * 2.16%C 93.27 £ 0.47*
w2 -5.86 + 3.57% —-7.25 * 0.394BC 13.49 + 4.11% 93.26 + 0.21*
W3  -10.54 + 2.57% -5.77 + 2.85%B 9.02 + 0.5184 92.69 + 0.328%
W4 -7.30 = 3.01* -9.86 = 0.76°° 8.34 = 2.94° 91.97 £ 0.30P4¢
W5 -9.33 + 1.49% -7.40 + 2.1948C 9.20 + 2.28%4 91.73 + 0.40%°
W6 —12.83 + 5.16% -11.37 + 2.03° 6.29 + 4.765° 90.72 + 0.26°
W7 -9.76 * 3.20* —7.43 £ 2.55%BC 2.20 = 1.06"° 88.23 £ 0.88°
w8 -7.22 * 5.54* -9.61 = 0.63°° -0.07 * 2.67° 69.25 £ 2.05"°
w9 -8.93 = 3.25% -9.30 + 1.605°® -1.18 + 0.22° 66.43 + 0.377

F—value 1.07 3.53* 9.31** 528.41**

A,B,C

@ sungshin
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means in a row followed by different superscripts are significantly different (p<0.05) by
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DPPH radical scavenging effect (%)

Figure 6. DPPH radical scavenging effect of coffee. Samples on the horizontal axis are same with samples in

Table 2. A : Ascorbic acid (AA), B : Butylated Hydroxytoluene (BHT).
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=7 o

ANEE AT FEEY F A ESTE $FFS Folin—Denis method &

o] g3t FASAY. 1 AI = Figure 7 I} T WA
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Table 9. Determination of amount of phenol compound in coffee
extract by Folin—Denis method. Samples on the horizontal axis

are same with samples in Table 2.

No. of samples Amount of phenol compound (mg/g) (Mean=*SD)
M1 126.50 *  9.54*
M2 9472 = 5.66°
M3 119.79 =  1.00*®
M4 119.40 *  10.91"B
M5 115.72 *  1.92"B
M6 117.55 +  5.27°B
M7 109.49 =+ 4.71%C
M8 87.64 £  4.26°
M9 98.57 = 7.12°°

F—value 13.03™
w1 167.18 £  2.61°°
w2 166.48 =  3.68"C
W3 199.13 = 5.59°
W4 194.00 =  8.38"
W5 177.93 = 5.62°
W6 158.58 +  13.25°
W7 127.20 £ 14.41°
w8 99.95 £  8.31°
W9 9498 =* 6.93°

F—value 60.32"

ABC means in a row followed by different superscripts are significantly different

(p<0.05) by Duncan’s multiple range test. *p<0.05 **p<0.01 **%p<0.001
-39 —
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Figure 7. Determination of amount of phenol compound in coffee extract by Folin—Denis method. Samples on

the horizontal axis are with samples in Table 2. M: methanol, W: water.
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Figure 8. Relationship between phenolic compound content and DPPH

radical scavenging effect of coffee.
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FaadsE A6 Slete] fall dFE A T=dR Escherichia coli (E.
coli, ATCC 25922), Salmonella choleraesuis subsp. Choleraesuis (Sal.
choleraesuis, ATCC 13076), Staphylococcus aureus subsp. Aureus (S.
aureus, ATCC 25923)9 FX++ Streptococcus sobrinus (Strep.
sobrinus, ATCC 27607), Streptococcus mutans (Strep. mutans, ATCC
25175) TFH++ Porphyromonas gingivalis (Porph. gingivalis, ATCC
33277), Prevotella intermedia (Pre. intermedia, ATCC 25611) ) tjj3s}o]
&S paper disc method 2 A HtoH 7} &9 HAAN 5%
(Minimum inhihitory concentration) & T3ttt 3t ditste S F743517]

g5t DPPH A-47] &7 &% 9 5 susds 233 Sasit

1. Z+ A5 HEe FE2E9 F8& 20 ¥ %< mjAdst Az FEEo)
24.00%% 71 & 82 JeERa, 12 B =<k mjds A Re FEES
20.02% %= 71 @& 5 JERSIY. & FEEoAE 256 B B ajdst
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FEEC T FY AT F 6 T dFolA FHaRE Hehdlglen, 58 S
aureus °IA 12, 14, 16, 20, 25 % wjdst A5l I 4S debiiglth =
FEE>T7 FY A7 T 5 FTY #FNA g adE HER oY ti i
clear zone ©] 6~8 mm A== <kt FHads YT $HH, dgE
FEEANA E coli, & FEEANE Sal choleraesuis ®} Pre. intermedia ©

25 dalA @7 mrE deiA esr

3. 2+ F#& 5o tdte] broth microdilution method & A& &t -afl ¢l

1o

gt HaoAdlees SAT A3, vEs FEENAM 12 & Hjds AR

FZEAM S aureus ol Wdte] 16.125 pe/ml & X2 MIC & vl

= FEeEdAT 5 9 #Feld TS vehd AR Be FEElA
1,000 pg/ml &) w2 o 24L& et
4. DPPH & °]&% 7A¥ 9] FE=el W Ah7] &7 &3 2 dve

eSS FEEA 100 pe/ml 9 FEY W 67.08~92.25%, & FEEA
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Abstract

Study on the antibiotic and antioxidative effects of the

coffee by different roasting time.

Kim, Ji Young
Department of Food and Nutrition
Graduate school

Sungshin Women's University

This study aimed to know about the antibiotic and antioxidative
effects of the coffee extracts by different roasting time. To
measure the antibiotic effect of each coffee extracted by
methanol and water, the harmful bacteria were used including
food poisoning pathogens such as ZEscherichia coli (E. coli,
ATCC25922), Salmonella choleraesuis subsp. Choleraesuis (Sal.
choleraesuis, ATCC13076), and Staphylococcus aureus subsp.
Aureus (S. aureus, ATCC 25923), dental caries pathogens such

as Streptococcus sobrinus (Strep. sobrinus, ATCC27607) and
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Streptococcus mutans (Strep. mutans, ATCC25175), and
halitosis pathogens such as Porphyromonas gingivalis (Porph.
gingivalis, ATCC33277) and Prevotella intermedia (Pre.
/ntermedia, ATCC25611) for antibiotic activities by paper disc
method, and also the minimum inhibitory concentration (MIC) of
each extract was calculated. In addition, the efficacy of DPPH
free radical elimination and contents of phenol compounds were
confirmed to measure the antioxidative effects of each coffee

extract.

1. The extracts yield was found as different with different
roasting time of coffee. The maximum yield of methanol extract
was found as 24.00% at 20 min roasting time where as minimum
yvield was found as 20.02% at 12 min roasting time. Likewise, the
maximum yield of water extract was found as 18.58% at 25 min
roasting time where as minimum vyield was 2.70% at 5 min

roasting time

2. Antibiotic effects of each extract were determined by paper

disc method. Methanol extract of different coffee sample showed

Collection @ sungshin



antibiotic effect against various strains except E. co/i. Methanol
extract with 12, 14, 16, 20, and 25 minute roasting time showed
the most potent activity in S. aureus. Likewise, except Sal.
choleraesurs and Pre. intermedia strain, water extracts showed
the antibiotic effects against wvarious strains, however, their
antibiotic effects were weak demonstrating only 6—8 mm of clear

zones.

3. Upon measuring MICs for the harmful pathogens using
broth microdilution method to each extract, the methanol
extracts of 12 minute roasting time showed MIC 16.125 pg/ml
against S. aureus. Water extract samples had showed the
antibiotic effects against 5 types of pathogens at a concentration

of 1,000 pg/ml.

4. The results of free radical elimination for the different
coffee extracts wusing DPPH were compared with positive
controls: ascorbic acid (AA) and butylated hydroxytoluene
(BHT). Methanol extracts and water extracts of different coffee

samples at 100 pg/ml of concentration showed 67.1 ~ 92.3% and
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66.4 ~ 93.3 radical scavenging activity respectively. However,
as the roasting time lasted longer, it showed the trend to
somewhat lower the elimination effect of free radical in both
methanol and water extracts, especially in case of roasting for

more than 20 minutes.

5. The total phenol contents in different coffee samples were
measured by Folin—Denis method. It showed the highest level of
phenol contents at non roasted coffee whereas content of phenol
was different with different roasting time ranging from 87.6 ~
126.5 mg/g in methanol extracts. In water extract, the content of
phenol was maximum at 8 minutes roasting time whereas in other
sample content was varied with 95.0 ~ 199.1 mg/g in water
extracts. Comparing with the methanol and water extracts, the
contents of phenol compounds was higher in water extract of

different coffee samples.

It 1s known to be changed the contents of coffee by the
roasting time, and specific contents and their quantities

extracted from methanol and water varied accordingly. When we
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measured the antibiotic and antioxidative effects through these
different components of extracts, it showed different effects;
therefore, it provided the possibility to change the antibiotic and
antioxidative effects of the coffee controlling roasting time which
i1s one of the coffee processing procedures. Based on the results
of this paper, it is expected to develop the coffee as the
functional beverage which specific physiological active
compounds are strengthened from the coffee, a routine beverage
if further studies on the compound changes by the roasting time
and on the specific physiological active compounds including

antibiotic effects and antioxidative are conducted.
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