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Influence of Roasting Time on Antibacterial and
Antioxidative Effects of Coffee Extract
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Abstract

The influence of roasting time on antibacterial and antioxidative effects of methanol and water coffee extracts was
investigated. Extract yield differed with roasting time. The maximum yield of methanol extract was 20.02% and 24.00%
at respective roasting times of 12 and 20 min. The maximum yield of water extracts was 2.70% and 18.58% at 5 and 25
min roasting time, respectively. Antibacterial effects of each extract were determined by the classical minimal inhibitory
concentration (MIC) paper disc diffusion method. Methanol extracts of different coffee samples inhibited growth of
various strains except Escherichia coli. Extracts obtained following roasting times of 12, 14, 16, 20, and 25 min in
particular displayed the most potent activity against Saphylococcus aureus. Among these extracts, that obtained from
12 min roasted coffee samples produced a MIC of 16.125 pg/mL against S. aureus. Water extracts applied at 1,000
pg/mL were growth inhibitory except against Salmonella choleraesuis and Prevotella intermedia. However, growth
inhibition by water extracts was weak, with inhibitory zones of only 6-8 mm diameter produced. Determinations of free
radical elimination for the different coffee extracts using 1,1-diphenyl-2-picrylhydrazyl were compared with ascorbic
acid and butylated hydroxytoluene positive controls. Methanol and water extracts of different coffee samples (100
pg/mL) showed 67.1~ 92.3% and 66.4~93.3% radical scavenging activity, respectively. However, longer roasting time
(especialy >20 min) tended to somewhat lower free radical elimination using both extracts. Total phenol in different
coffee samples measured by the Folin-Denis method revealed the highest level of phenol contents with non-roasted
coffee, whereas phenol content differed with different roasting time, ranging from 87.6~126.5 mg/g in methanol
extracts. In water extracts, the phenol content was maximum at 8 min roasting time, whereas in other samples the
content was varied from 95.0~ 199.1 mg/g.
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=2 S-50|tHSmith AW 1985, Schilter B 5 2001). 7
v A5 A¥ AT Fa FAHEE YA, FF
Al Soll whE R Apeol= ot dnkAo g 10~
13%°] 92, 37~60%°] Tr3lE, 9~18%°] A, 1~
13%°] @4, 3.0~45%°] 7714, 0.9~24%°] 7+#H <l
I 55~10%2] F=Z=2A|Y%4Hchlorogenic acid)o.= T4
o] UtKSivetz M 1963, Moon JW 1999). L&t} o]
g RS iR, WA, 24, & 5o 3HES AA
Al EHHEA, B¢ =g, et WEkE 7 el Jn
(Clarke RJ 1987). Hld F48< AN Ad 7184 A&
< 7rbas ® 3 10~17%, F2EAYLE oF 45%, §7]
b oF 200, AT 1~2%, A 1~2%, 3|E °F 3%,
ZHAIR] 1~2%, EFjadd oF 1%, 12ja e84 oF
0.35%°. 8 A% o] ¢ItHReineccius G 1995).

7ol iksto] gk ATE Tt FRAA H=
SIGHES] e AT A gEoklEg A =
ghgo] =2 ZAoE YEstiKaakaya S & 2001). =
g AHF719 vpoll 2 9] sE2e EFs Y &3
& 7K v A3E o (Namba T2 Matsuse T
2002), 71| A7} LDLY Atstel dig rdEs =
o2 LDL-Z¥2HZ3 MDA(Maondiddehyde) S =
olth= R 17} UtHYukawa GS 5 2004). €, A&A
ol &wto] i3t Ar}t QiU I o2 L=}
Avd AL A¥es AaAXTE Bt den
(Morton C 5 2004), T3+ 3733t Ha SAE &3}
AtHE B % QQti(Nakanishi N 5 2000, Schwartz J
o} Weiss ST 1992). AAl, A7}t olUA] tjAle] Gk
nHthE Bas ok 23 73 B9k AN A= 2
F gno iS U= Byl ok Sdazar-Martinez
E 5 2004). UlA, AAF 2788 B3 A7, 719
oF 7HAIRIS AHA= WY dzstolw AW
e B3 Aol ks Rk QltKLindsay J &
2002, Abbott RD & 2003, Heuser | 2003, Sabate 2003).
oAl Tefrt 7yl AYjEA &It Hiwo] 9lo]
7154 AFo2AY AN THsAE A st of
2l FAZARD 2 712kl tigt A= mHsie =3 A
o] gt Ao tig AFE FFete] FUHE] A
T7F 283 Aol

2 AT AT v ARt mE Ad] A&
Hslel & fujo] W2 FF A8 ¥IE ARtste
iz AlZEe] e A9 RS wEed E& ]85ty
ztzy FZ8te, kst &35 DPPH A7 &4 83%
(DPPH scavenging effect)®} 5 #&313HE 3He(Totd phe-
nolic contents) =431, SA0l 7] FE2ES AFE
+(Escherichia coli, Salmonella choleraesuis subsp. Chole-
raesuis, Saphylococcus aureus subsp. Aureus), 5% TH(Srepto-
coccus sobrinus, Streptococcus mutans), -3 (Porphyro-
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monas gingivalis, Prevotella intermedia)oll thsted 1 &
TaIE IRk

Il Mz H A

1, A=

1) F{Il(Coffee arabica)

H Aol A2l FF-S Columbia valencia supremo
SHBE A&3tth. #A¥E Z2H7|(CR-01, Taehwan,
Koreg)oll 4] 210+10°CE 0, 5, 8, 10, 12, 14, 16, 20, 25
4wttt Z2ke] AlsE #417](SHM-7211, Cuc-
koo, Korea) 2 #33te] FE& A5E AME3IATH

2) N & 7|12

713 FZ-8" & methanol(Duksan, Korea)# 32+ 7
TE ARSI oH, A FEES AT sEE 4
3=t Dimethyl sulfoxidg(DMSO, Yakuri pure chemical,
Japan) S AH&3F3ATE Paper disce Whatman(England) A+
6.0 mm AA discE AM83}992™, 96 well microplate=
Becton Dickinson(NJ, U.SA.) ALY AEFES AE-3S T
Filter paper= Advantec(U.SA.)2 AEFS AH&31T) 7]
E} B4 AREgE AJekS Sigma(U.SA.)AF} Yakuri pure
chemical (Japan)AHe] Al&F2 AHE3FATH

3) A8 F A HHX|

Aol AMEH e IFUBERIAEANA AT
= g7t $X #F7E, AEALAEHERY 73 +F
S Eofitol Auiste] 37°CA 24~48A7F wjgste] &
A3AA ARSI 4SS dF= Escherichia coli
(E. coli, ATCC 25922), Salmonella choleraesuis subsp.
Choleraesuis(Sal. choleraesuis, ATCC 13076), Saphyloco-
ccus aureus subsp. Aureus(S. aureus, ATCC 25923) 3714

=

5 ARESINa, $X #55 Sreptococcus sobrinus

Table 1. List of Microorganisms and media used for antibac-
terial activity tests

Media | Temp.

Microorganism tested Gram used (C)

Escherichia coli
Salmonella choleraesuis
subsp. Choleraesuis

Staphylococcus aureus ATCC 25923| (+) TSA
subsp. Aureus & 37

Sreptococcus sobrinus |ATCC 27607 (+) | TSB
Sreptococcus mutans  |ATCC 25175| (+)
Porphyromonas gingivalis | ATCC 33277| (-)
Prevotella intermedia |ATCC 25611| (-)

ATCC 25922| (-)

ATCC 13076| (-)
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(Strep. sobrinus, ATCC 27607), Sreptococcus mutans(Srep.
mutans, ATCC 25175) 27}A| #55 ARSstRoH, T3
o= Porphyromonas gingivalis(Porph. gingivalis, ATCC
33277), Prevotela intermedia(Pre. intermedia, ATCC 25611)
2R #FE ARESIHTE wiAl= Trypticase Soy Agar
(TSA) (BBL, Becton Dickinson, MD, U.SA.)S} Trypti-
case Soybean Broth(TSB) (BBL, Becton Dickinson, MD,
USA)E AMESINL, ¥F HEF F 37T incubatorol A
24X wllFsT) Incubatore] == Y 95% o)L
2 fFAsIA K Table 1).

A0 FZE A= FH"E AEE 100% methanol 3
32k Sl A L1owiv)el HIER Ejste] 75T
A BAIZE B9 28] wEEER reflux SFYTE o] FEHE
filter paper(Advantec No.2)Z 33k 3 713t &=7](Ro-
tary vacuum evaporator, EYELA, Japan)E ¥=3+ U,
freeze dryer(OPR-FDY-8612, OPERON, Korea)® E27
= 3}QtHTable 2).

2) 7| FE29| g7 £

Al tﬁf& s A3 Astd paper disc
methods(Shin SM 5 2005)2 o] &3ttt 72 &5 193
o]Z F3te] 10 mLe] brotholl HF3tar, 37ColA 184

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 16
M8 20
M9 25
w1 0
w2 5
W3 8
w4 10
W5 Water 12
W6 14
w7 16
w8 20
W9 25

a4 E2.2) 75151 7] 4] 252 7] 43 (2009)

Tt E}F vkt EASAATE o] A H = 100 pL
E TSA HjAo] =2 3t¥t) 283 B paper disc
(6.0 mm diameter and 1.0 mm thickness, Whatman AA
disc, England)ell 1.0 mg/disc®] &%= +=ES §F
ANA FZ2EWE TN F, 775 ZET TSA HiA|
FH flo] Fof 37TCAA 2473 FF Wik 1
3 disc F22] inhibition zone2] ﬁ(mm)—%

fZzT o2 DMSOE #22 HIZ FF AlA JLA
discE AHg8hith. ¢ A3 33 %—‘%ﬂ&’it‘r.

3) 7m|Q| Z|AXSHSE(Minimum inhibitory concen—
tration) =X

752 dFo g FHAA 3 EE(MIC)= broth micro-
dilution method(Conner DE<} Beuchat LR 1984)°l 2]
o3 Zo] AASATE F, well plaed] TSBE 100
puL# Estal 100 pLe] FEES thddt F%(2,000,
1,000, 500, 250, 125, 62.5, 31.25, 15.625 pg/well)7} =
E% twofold dilutionste] F01g O #9 55 2x
10° cfumLe] H== 34A# 100 uLy H7kskach

S 37TCoANA 24~ wljeFst F, 650 nmell Al micro-
plate reader(Biog Inc. USA)E JFFEE =43t
Turbidity”} YENA] &2 wdle 3ld Als %5 MIC
#o = AR ¢ AFL 33 wHESIGTh

4) DPPH XIR7| AHS3t =3

DPPH(1,1-diphenyl-2-picrylhydrazyl) radica scavenging
method(Chu YH 5 2000)= free radicals ZH= Mg
313HER] DPPHE 71d=EA kst 84S S8
Holt}, DPPH 1 g2 "lgh 14.3 mLol =< DPPH £
S THESQITE DPPH €< 900 pLoll Als
A7 =7} 04, 1, 10 2 100 pg/mLo] =A st &
Aol 30837 WS ARl ¥ 517 nmellA] FEEE 4
stk 2] Ase BT 33 At Highs
Aok iz DPPI+‘1°“°H NEE Y& il vees
o] A3, blanke DPPH-& 3 A5 thil wghs
= Yol ddsdt. 7 %%%«l etz
Hg| AAgH vl&E AAE ALl FANERTOE
ascorbic acid (AA)S} butylated hydroxytoluene (BHT) 0.1,
1, 10 ¥ 100 pg/mL-<& 22 oz Aelste] nln &
AStAT DPPH A7) AA &A= o3 o] ALt
3hAck

H
3
-
=
i
o{&

O:

b 4
o g

DPPH radical scavenging effect (%) ={1-(A-B)/(C-D)}x100

A : OD a 517 nm with test substance and DPPH
B : OD a 517 nm with test substance, but without DPPH
C : OD a 517 nm without test substance, but with DPPH



D : OD a 517 nm without test substance and DPPH

BHo=

% H=33E FFEM dE] AH8EE Folin-Denis
method(A.O.A.C 1980)= #H|&=4 &2 ] phosphomolybdic
acide} Wksste] HAS Uehll= d4E o] 83 ZoE
O 2ol SA435A T A9 FE2E] 100% HEES
7kt 1 mgmLE THEo] dEA SEE I SAHE
AEZ AHESIATH AISE 200 pLE FHska 33 SF
4 1,800 uLE E33F & 2 N Folin-Clocateu's Phenol
Reagent(SIGMA, F9252)% 0.2 NZ 3]413F AJoFS 2 mL
st 4o & & 3RIE WA AT oA 10%
Na&COs 2 mLE E3ate 410 60 HA| & 33 %
A(SPECTRA max PLUS 384, MOLECULAR DEVICES,
USA)Z 760 nmolA F3=5 SHsAth #4927
A= F 33 v AAEY, SAE FFEE gdlic
aids o]gste] A FFFHOERE % gdlic acid
FFoE ettt

3. SAIAE|

B Ao A& AH}EL SAS programS ©] 83t
EAHEH(ANOVA) S AAskla, 2 34 gt 1He
o2 p<0.05 22 Duncan’'s multiple range test

= = =
1. 7O F&29| E0iE =&
NEE 100% HE-S7 33+ FFol 22 110(wiv) 2
H& 82 E3tete] 75ColA 3474 23] refluxdte] A&
Hee F2E0 & F2E9 £8L Tale 35 2t} 0,

5, 8, 10, 12, 14, 16, 20, 25% S<F wjAg 7y w &
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Table 3. Yield ratios of extraction of Coffee arabica beans by

solvents
Solvent No. of samples Yidd (%, W/W)?

M1 21.18

M2 21.88

M3 20.88

M4 20.24

Methanol 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

aExtraction yield (%) =
(solid in extract gr/ raw materia gr (dry weight)) x 100

& FEE9 F8& 747+ 2118, 21.83, 20.88, 20.24,
20.02, 21.18, 22.88, 24.00, 20.82%Z YEfAULt & 3
ZE9 &2 WA w2} 2bz 276, 2.70, 3.80,
4.00, 592, 12.40, 17.90, 17.48, 18.58%°] &< e
o AY FEE] AUkE] &8 RIS 2y, vk
FEEO] B FEEET 780 22 AL AT £ 9
Aot 283 WEE FEEAAE A e
o] zfol7} A ko WErE FE2E & A}

Table 4. Antibacteria activity of methanol extract from Coffee arabica beans on several microorganisms

No. of samples

Clear zone diameter

(1 mg/disc) E. coli Sal. choleraesuis S aureus  Strep. sobrinus  Strep. mutans  Porph. gingivalis Pre. intermedia
M1 - + - - - - -
M2 - + - - - - -
M3 - + - - - - -
M4 - + - + - - -
M5 - ++ + + - - -
M6 - - ++ + - - +
M7 - - - - + -
M8 - - + - + +
M9 - - ++ + + + -

- : No inhibition (6 mm)

++ @ Moderate inhibition (7~9 mm) +++

+ : Very dight inhibition (6~7 mm)
. Heavy inhibition (9~11 mm)
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24 & FEEAAY &2 AR mep AR
ol ZAl(sigmoid curve)®] FERE HERARITE o= Hj
2 Az wE}t Asje] AEEsE fEEHY 84 A
oz Rl A7 Aty 4T 4 Aok

disc method= A}t
+ $ E coli 1%
ALt 652 oA IS UERITHTable 4).
HA AF= FFoAE= . choleraesuisol A 0, 5, 8,
10, 125, S aureusol| A 12, 14, 16, 20, 25% wjA3F 7
o] FEEANA S UEHTE 714 SolsHAlx
a8 2472 Sl choleraesuisoll A& HIAAIZFS ZHA)
TS FEEAA, TF FdHA S aureusoll A= i
AREE AA AEES W O 95 JERRITE AT )
A Azt WE AAIGE AR BA4L o]F FAbE| ool T
Aoz Aztent. O8ja X dollA= Srep. sobrinus
oA 10, 12, 14, 16, 20, 25%, Srep. mutansollA] 25%
Bk widg A FEEANA FHAES BT 73
o= Porph. gingivalisell 4] 16, 20, 25%, Pre. interme-
diadll Al 14, 20% St wHg AT FEENA
& UelTh

= FEES 7Y ¥F F . choleraesuise}t Pre.
intermedia 2F-& A Qg 55 #FolA IHEHE U
EfitHTable 5). 255 55 EH, E colidlA] wg
& FEEAAE EFE HolA] EUYAT & FEEO
A= 10, 12, 14804 &35 B2, S aureusoll A 14,
168 HAS AFe] FEEANA FHAHES UEY. F
x| FFoAE Srep. sobrinuset Strep. mutansE T 254
B s A9 FEEAA S BRIt 7
FFE Porph. gingivalisol Al 8, 10, 128 <2t wjAg 7
o] FEEAA FHAHS YERAT

X
=
Ao
%
i
1o
ot
&
fol
A%
Ll
B ho]
2 8

71 Bag Ade] gt S Ela B, 719
ole] A9 ARddH(filamentous fungi)oll thale] &2t

< HolW Fgo7} wEojl= olEatEAl(aflatoxin)
o] A4k AIRIT= a7} 9ltkBuchanan RL# FHetcher
AM 1978, Nartowicz VB & 1979). T3 E. coli O157:
H7el thsted 0.25~2.00%%] 7HI%1e] A9 It4He-<
RRlth= ¥y % tlbrahim SA 5 2006). 12]a. 7}
2HCeffeic acid)] 73-$+= Pseudomonas, E. coli, S aureus
J8]3 Bacillus cereusell Oisle] S Eo|H(Bara
nowski JD2} Nagel CW 1982, Herald PJ2} Davidson
PM 1983, Garrote G 5 2004) 7}#|4+) tlEo] Zg2 &
71l 7t ) 4H(Protocatechuic acid)-2 L. pneumophilacl] T3]
4S YR ItHDogazaki C 5 2002). 183l ¥
&Y v a3 Ho w2 A7) Hol ded 9l
el A5 MaEute] Fx9 7|eol WstE Fo At
< YoFita BaEo] it Skkema J 5 1995, Wash
S 2003, Burt S 2004). °o}& BEstAl= BelA QL
FAT o]FA Aol FrE Ue I HEE
HatA 2Hgste] 7n9] e aHE HAva #
b T8ar o3k AaY FEES HjAIRe o
Thbgh A WEE TP oA FoEHA 7] &
7 BHE HolA H&= ZoE A" dnkzog
40 we} 7H/le] Aee 1 AR Wst A2
Al WA e Aoz dEA Jlom(Macrae R 1985), E
2 1A (Trigonedling) & 74+ &8 o2 43 &3
7F Hol =8 3Ed AES et A AtiViani
R3} Horman | 1974). 18|31 ZZ2A9Y4HChlorogenic
aid)®] A= wd 3 F GA E3l7F =Hol o7 3
= RHES AT BaEo|JTtShin YS 5 2008).
wba] v AR mE Gk A B SA A
o] g+t B g ATV FF FUHHOE z1go]
Fojof & zo g AZtH

Nﬁﬂoh)

1z &

o]

Table 5. Antibacteria activity of water extract from Coffee arabica beans on severa microorganisms

No. of samples

Clear zone diameter

(1 mg/disc) E. coli Sal. choleraesuis S aureus

Srep. sobrinus  Srep. mutans  Porph. gingivalis Pre. intermedia

w1 - - -
W2 - - -
W3 - - -
W4 +

W5 + - -
W6 +

W7 - - +
w8 - - -
W9 - - -

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

ok

Pl 2] 7)ot 5] %) 7] 25 74 4% (2009)

+ : Very dight inhibition (6~7 mm)
+++ : Heavy inhibition (9~11 mm)
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Table 6. Minimum inhibitory concentration of methanol extract from Coffee arabica beans against several microorganisms

MIC (ug/mL)

No. of samples

E. coli Sal. choleraesuis S aureus  Strep. sobrinus  Strep. mutans  Porph. gingivalis Pre. intermedia
M1 o 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 -
Y. : No inhibition (6 mm)
3. 74| F&529| FAXSH=E(Minimum inhibitory F AAKTable 6). & FEEIME 255 59U E

concentration)

Z} FZEo)] tisle broth microdilution methodS 13y
st #o] HAANFEEE 4% A= Tadle 6, 79 2
. HgE FEEAAE A5 5% <. Choler-
aesuisoll A 0, 5, 8, 10, 12% F<t widd 7Avle F&2&
B 1,000 pg/mLe] HAAEEE UERTE S aureus
oA 12, 14, 16, 20, 25% HjHg H;e] FEEo|A
16.125, 32.25, 250, 32.25, 1,000 ug/mLe] HAAS =
= Uehith X #FAE S aureusell A 10, 12, 14,
16, 20, 254 Wi EF 7ule] F==lA ZFZ; 1,000 pg/ml
o] HaAMEESE, Srep. mutansoll A 2558 FoF vjH g
A o] FZEo|A 1,000 ugmLe HAAMEES B
t}. 73 TF+= Porph. gingivalisoll A 16, 20, 25%, Pre.
intermediacl| 4 14, 204 F<F BlHE Ao FEEA
Z¥7k 1,000 pg/mLe] HAiAHsEE UEAT 53] 12
B oajEg A5 WEs FEEA S aureusel dis)
o] 16.125 pg/mLe] EEE MIC S e
Uehjjo] 2e oz ¢ F4e Y S &

)
N
N
N
N
9
v
O
N
3

coliol Al 10, 12, 145, S aureusollA 14, 165 =< uj
AZE FEE)A 1,000 pgmL e HaANsES YeR)
I UFE & F YAk TA #Fol A= Srep. sobrinus
9} Srep. mutans BT 2658 F%F wlHE Ade FE2E
o4 1,000 pg/mL 9] HAEA S EEE BRItk T7FH I
+ Porph. gingivalisel Al 8, 10, 12% F<F wjzsk #5
o] FZEolA 1,000 pgmLe] HAANFEEE LERITH
(Table 7). 71&d7l <JstH, AW single compound
% methylglyoxa 3} diacetyl> S aureus(ATCC 25923)¢|
gk MICZ Z}Z} 110.245.9 pg/mL, 114.2+11.4 pg/mL 2]
FHads BJd vhE, 6 go #A¥E 100 mLe] Eo
108 B¢ =3 A9 & FEEAAE 24900 pg/
mLE &+t BHE HolA AUtHDaglia M T 2007).
o] ATt vty B AE Ades ANY & FEE
N FY FFol dis) 1,000 pg/mLe] MICE Ho] 7]
£ AHET 5 FAAE 2= Ao E YERT 9]

9}

[e]

b o

d% Avhs A3 AEst il wige] Wshel F2A

[}
Zkel Z7tell 7191% Aoz AyZtHET)

>,\1

Table 7. Minimum inhibitory concentration of water extract from Coffee arabica beans against several microorganisms

MIC (pg/mL)
No. of samples - - ; — - -
E. cali Sal. choleraesuis S aureus  Srep. sobrinus  Srrep. mutans  Porph. gingivalis Pre. intermedia
w1 2 - - - - - -
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 (6 mm)

Korean J. Food Cookery Si. Vol. 25, No. 4 (2009)
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4. DPPH XI&7| AH 1t
A7) A &3] SAol ARS-E DPPH(1,1-diphenyl-
2-picrylhydrazyl)= <t A S 2 A 1749] H)Z

FAAE Q3] 517 nm B4 Ao FBES UEeRY
W Az e $AS WOoH 517 nm Fol|A] %%57}

sty Zb FEEOA ol guZds gHATIAY
*Pﬂ]/\]?']l_ = _'o] g = ‘6]—/\]—3‘4. §LM tﬂ §LM /\L/\
S HES O gz st &AA A4S 7dE F
‘2111 AA UelA &4 ool o8 w3 A}
= AEEE o|§& F QTHShin YS & 2008).
HAIZES 2eldt A FEE tigk A7
IE B di= Table 83 2ty WA WS
100 ug/mL 9] FE2 Af7] &7 a3E 89l
A3} 67.08~92.25%= AAS} BHTS] 100 ug/mL o] <&
2 AYS we A} FARSHA Blad 2 A7
A7 a3E 1Y

E FEES 100 ygmLe] %

X0 it o 1:1

Fl
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Table 8. DPPH radica scavenging effect of coffee extract

DPPH radical scavenging effect (%) (MeantSD)
No. of samples
0.1 pg/mL 1 pg/mL 10 pg/mL 100 pg/mL

A 592 + 331 -1.08 + 058 80.44 + 065 9%.25 + 027
B -11.79 + 0.79 602 + 276 349 + 288 9451 + 011
M1 781 + 178" 480 + 1.36° 16.83 + 349" 86.74 + 095%
M2 154 + 228 300 + 1.97° 829 + 053 79.07 + 066~
M3 291 + 347* 165 + 0.27% 1661 + 1.25° 91.09 + 2.30°
M4 353 + 1.78% 495 + 167° 1793 + 3.12° 225 + 103°
M5 795 + 4.16" 672 + 3.20° -1.39 + 11.36° 8552 + 045°
M6 022 + 290% 242 + 212* 11.33 + 0.20* 84.09 + 240%
M7 132 + 486 048 + 050° 11.09 + 1.95% 8396 + 144%
M8 404 + 297° 358 + 2107 734 + 047° 67.08 + 2.76°
M9 518 + 3.60™ -367 + 1.69° 656 + 1.21° 7402 + 7.89
w1 683 + 0.26° 521 + 2077 6.10 + 2.16% 9327 + 047°
W2 -586 + 3577 725 + 0.39* 1349 + 4.11° 9326 + 0.21°
w3 -1054 + 257° 577 + 2.85% 902 + 051™ 9269 + 032"
w4 730 + 301° 986 + 0.76™ 834 + 294° 91.97 + 030™
w5 933 + 149 740 + 219% 920 + 2.28™ 91.73 + 040”
W6 1283 + 516° -11.37 + 2.03° 6.29 + 476 90.72 + 0.26°
w7 976 + 3.20° 743 + 255% 220 + 1.06% 8823 + 0.88°
ws 722 + 554° 961 + 0.63% 007 + 267 69.25 + 205
W9 -893 + 325° 930 + 1.60™ -118 + 0.22¢ 6643 + 037

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

3¢ 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
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Table 9. Determination of amount of phenol compound in
coffee extract by Folin-Denis method

N 7 s Amount of phenol compound (mg/g)

(Mean+SD)
M1 12650 + 9.54°
M2 9472 + 566~
M3 11979 + 1007
M4 11940 + 1091%
M5 11572 + 1.92%°
M6 11755 + 527°
M7 10949 + 4.71™
M8 8764 + 4.26
M9 9857 + 7.12%
w1 167.18 + 261%
w2 166.48 + 3.68™
w3 199.13 + 559°
w4 19400 + 838"
W5 17793 + 562°
W6 15858 + 13.25°
w7 12720 + 14.41°
wa 99.95 + 831°
w9 9498 + 6.93°

3¢ means in a row followed by different superscripts are signifi-
cantly different (p<0.05) by Duncan's multiple range test.
*p<0.05 **p<0.01
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Fig. 1. Relationship between phenolic compound content and
DPPH radical scavenging effect of coffee. M: Methanal,
W: Water

87.64~126.50 mg/ge] THFS HAU, & FEEIME
94.98~199.13 mg/g2] ¥HS H{t} viHAIZFE w g
25 B FEE H=3EE dEe vuskd
N2 B FEEAAM F dAE=sgE g0 =
HATh T3 & FE2E59 xS 2 Yol
271 A B Ao} FAREA vl Az
o Wl F H=3FgE FFo] ta i
Atk ey B FE2ENM F HEgE
of ME Af7] AAEI= Fg. 104 BT+ b
2ol Wers FEEAE r'=08022, & FEEA
r’=0.7853¢] 77 A|5*(coefficient of determination; r°)
YehiQlth o] Adh= F dEstEe gy
3183 Aol Quh= Bt fAREIThL B
(Rhi WS} Shin HS 1993). wielA] A3 FEE2 F
E33E e Wss AT &A 5o FFE v
72 Aoz Azt

1o o T oo &
B S gyece] i
o A b %

doAr o L O 3 ro do o
ot %

ATME MAALE Deld Ay 2EEo Ao
u7) 95 AE Wekew

Korean J. Food Cookery Si. Vol. 25, No. 4 (2009)



S04 HA - %

e Py P FAsES Sgstach WA
EP% AT 33 £EE 2 Ao} gRien & 22
&0l sl Hls

moid curve) FEE YERHSAL
g7 ai= =A43 Az}
% 6359 TFolA FE
= Yepfdon &= %g%% 7%94 T % 559
FoA FHEAE UERHRA Y vlwd ofgt A
I Btk w3 128 vjA WEe fﬁ—%%ol S aureus
of thsle 16125 pg/mLe] F=Z MICE YeR A&
z3ete] FAAHS UERd EE /\lioﬂfﬂ 224 1,000
pg/mL MICE YERNITE 8]ar 4k
DPPH #Hi7] &7 &A= WEE FEEo4 100
ug/mLel =Y ] 67.08~92.25%, & FEE°|4 100
ug/mLe] F=Y ul 66.43~93.27%= ascorbic acid (AA)
2} butylated hydroxytoluene (BHT)S] 100 pg/mLe] &%
2 AY P wo AR} AR vl H2 A7)
27 ZHE BT T3 UEE FEENA F =
3135 3hES 87.64~126.50 mg/gloE HjHAIZlo] 0B
A 7 B TS B, B FEEAE 950~
199.1 mg/gSo. & HHR*/\VFO] 8w W P =2 TS

=

| sghonl & 22 fae WA
sgm
of

Ryt e F2EY B F2EY AEsiE 9
o WESRe W, AZ B FE2M F A=
FeFol o AFe ngich ol Mol we A
slo] T ARe) 2ol wWalwA Wekew Bol F
FHC B4 HE 9 7 ool WAL, 2 Ao B
aahol e WEE et gy A bE T
A % sl MEActe] zdw Ave] Gaviel @

& WA 5 gdrks Jhsae AN de

A o] =Rl e mgoR FF WHAI HE
A9l AR Walo] ek Aol GREI B G
sue TP 54 WUBYII5S A8 Ao ATE
Aok 7] 715 gREAS AvA 53 e
BB 7154 SREAC AN WAY 5

V. ZA 2

o] =Eo Mozt 200611 7] &< d? Z
] Aol oJste] o]Fojx Y-8-Oo 2 A o]o] A=Y

HOES

A.O.A.C. 1980. Official Methods of Anayss. 13th ed. Associa-
tion of Official Analytical Chemists. Washington D.C.

Abbott RD, Webster Ross G, White LR, Sanderson WT, Bur-

ok

Pl 2] 7)ot 5] %) 7] 25 74 4% (2009)

chfiel CM, Kashon M, Sharp DS, Masaki KH, Curb JD,
Petrovitch H. 2003. Environmental, life-style, and physica
precursors of clinica Parkinson's disease: recent findings
from the Honolulu-Asia Aging Study. J Neurol 250(3):
11130-11139

Baranowski JD, Nagel CW. 1982. Inhibition of Pseudomonas fluo-
rescens by hydroxycinnamic acids and their alkyl esters. J
Food Sci 47(5):1587-1589

Belachew M. 2003. Coffee. in von Uhlig, Siegbert, ed., Ency-
clopaedia Aethiopica. Weissbaden. Horrowitz. pp 763

Buchanan RL, Fletcher AM. 1978. Methylxanthine inhibition of
aflatoxin production. J Food Sci 43(2):654-655

Burt S. 2004. Essentid oils: Their antibacterid properties and
potential applications in foods-A review. Int J Food Micro-
biol 94(3):223-253

Chu YH, Chang CL, Hsu HF. 2000. Flavonoid content of severa
vegetables and their antioxidant activity. J Sci Food Agric
80(5):561-566

Clarke RJ. 1987. Roagting and grinding. In R. J. Clarkke & R.
Macrae (Eds.), Coffee: Technology (Vol. 2, pp 73-107). Lon-
don: Elsevier Applied Science.
Conner DE, Beuchat LR. 1984. Effect of essencid ail from plants
on growth of spoilage yeast. J Food Sci 49(2):429
Crozier A, Lean ME, Mcdonald MS, Black C. 1997. Quantitative
analysis of the avonoid content of commercial tomatoes,
onions, lettuce and celery. J Agric Food Chem 45(3):590-
595

Daglia M, Papetti A, Grisoli P Aceti C, Spini V, Dacarro C,
Gazzani G. 2007. Isolation, |dentification, and Quantifica-
tion of Roasted Coffee Antibacterial Compounds. J Agric
Food Chem 55(25):10208-10213

Dogazeki C, Shindo T, Furuhata K, Furuyama M. 2002. Iden-
tification of chemica antibacterial components against Legi-
onella pneumaophila in a coffee beverage. J Pharm Soc Jpn
122(7):487-494

Garote G, Cruz JM, Moure A, Dominguez H, Pargo JC. 2004.
Antioxidant activity of byproducts from the hydrolytic
processing of selected lignocellulosic materials. Trends
Food Sci Technol 15(3-4):191-200

Herad PJ, Davidson PM. 1983. Antibacterial activity of selected
hydroxycinnamic acids. J Food Sci 48(4):1378-1379

Heuser 1. 2003. Prevention of dementias. state of the art. Dtsch
Med Wochenschr 128(9):421-422

Ibrahim SA, Salameh MM, Phetsomphou S, Yang H, Seo CW.
2006. Application of caffeine, 1,3,7-trimethylxantine to con-
trol Escherichia coli O157:H7. Food Chem 99(4):645-650

Karakaya S, El SN, Tas AA. 2001. Antioxidant activity of some
foods containing phenolic compounds. Int J Food Sci Nutr
52(6):501-508

Kim KJ, Park SK. 2006. Changes in Maor Chemica Consti-
tuents of Green Coffee Beans during the Roasting. Korea
J Food Sci Technol 38(2):153-158



Lindsay J, Laurin D, Verreault R, Hebert R, Helliwell B, Hill
GB, McDowell |. 2002. Risk factors for Alzheimer’'s
disease: a prospective analysis from the Canadian Study
of Hedth and Aging. Am J Epidemiol 156(5):445-453

Macrae R. 1985. Nitrogenous compounds. 115-152. In: Coffee Che-
mistry. Clarke RJ, Macrae R (eds). Elsevier Applied Science
Publishers. Barking, UK.

Moon JW. 1999. Changes in Flavor Characteristics and Shelf -
life of Roasted Coffee in Different Packaging Conditions
during Storage. Korean J Food Sci Technol 31(2):441-447

Morton C, Klatsky AL, Udaltsova N. 2004. Smoking, coffee, and
pancrestitis. Am J Gastroenterol 99(4):731-738

Nakanishi N, Nakamura K, Nakgima K, Suzuki K, Tatara K. 2000.
Coffee consumption and decreased serum gamma-glutamyl-
transferase: a study of middle-aged Japanese men. Eur J
Epidemiol 16(5):419-423

Namba T, Matsuse T. 2002. A historicad study of coffee in
Japanese and Asian countries. focusing the medicinal uses
in Adan traditional medicines. Yakushigaku Zasshi 37(1):
65-75

Nartowicz VB, Buchanan RL, Segal S. 1979. Aflatoxin pro-
duction in regular and decaffeinated coffee beans. J Food
Sci 44(2):446-448

Reineccius G. 1995. The maillard reaction and coffee flavor.
ASIC 16:249-257

Rhi W, Shin HS. 1993. Physicochemical Properties of Antioxi-
dant Fractions Extracted from Freeze - Dried Coffee by
Various Solvents. Korean J Food Sci Technol 25(3):220-
224

Rhi JW, Shin HS. 1996. Antioxidative Effect of Brown Materials
Extracted from Roasted Coffee Beans. Korean J Food Sci
Technol 28(1):109-116

Sabate. 2003. Caffeine, postmenopausal estrogen, and risk of Par-
kinson's disease. J Neurology 60(5):790-795

Sdazar ME, Willett WC, Ascherio A, Manson JE, Leitzmann
MF, Stampfer MJ, Hu FB. 2004. Coffee consumption and
risk for type 2 diabetes mellitus. Ann Intern Med 140:1-8

WA A7k w7 n) 22 2] gt 9 48 w3 505

Schilter B, Cavin C, Tritscher A, constable A. 2001. Coffee Re-
cent Developments. Blackwell Science KK:165-166
Schwartz J, Weiss ST. 1992. Caffeine intake and asthma symp-

toms. Ann Epidemiol 2:627-635

Seo HS, Kang HJ, Jung EH, Hwang IK. 2006. Application of
GC-SAW(Surface Acoustic Wave) Electrinic Nose Classifi-
cation of Origins and Blended Commercid Brands in
Roasted Ground Coffee Beans. Korean J Food Cookery
Sci 22(3):299-306

Shin SM, Park JY, Hahn YS. 2005. Antimicrobial effect of Kimchi
ingredients of methanol extract on pathogenic microorga-
nisms. Korean J Food Cookery Sci 21(1):53-63

Shin YS, Lee JE, Yeon IK, Do HW, Cheung JD, Kang CK,
Choi SY, Youn SJ, Cho JG, Kwoen DJ. 2008. Antioxidant
and Antimicrobial Effects of Extract with Water and
Ethanol of Crientd Medon (CucumismeloL.varmakuwaMakino).
J Korean Soc Appl Biol Chem 51(3):194-199

Skkema J, De Bont JAM, Poolman B. 1995. Mechanism of
membrane toxicity of hydrocarbons. Microbiol ReV 59(2):
201-222

Sivetz M. 1963. Aromatization-properties-brewing-decaffeination-
plant design. In “Coffee Processing Technology,” Vol. 2,
Avi Publishing Company, Westport, CT.

Smith, A. W. 1985. Introduction. In Co$ee: Chemistry (Vol. 1),
eds R. J. Clarke & R. Macrae. Elsevier Applied Science
Publishers Ltd. London. UK. pp. 141

Viani R, Horman 1. 1974. Thermal behavior of trigonelline. J
Food Sci 39(6):1216-1217

Walsh SE, Maillard JY, Russel AD, Catrenich CE, Charbonneau
DL, Bartolo RG. 2003. Activity and mechanisms of action
of selected biocidal agents on Gram-positive and-negative
bacteria. J Appl Microbiol 94(2):240-247

Yukawa GS, Mune M, Otani H, Tone Y, Liang XM, lwahashi H,
Sakamoto W. 2004. Effects of coffee consumption on oxi-
dative susceptibility of low-density lipoproteins and serum
lipid levels in humans. Biochemistry 69(1):70-74

20091 69 8% %1 200011 89 7% A1 AK(7); 200011 89 7% A

Korean J. Food Cookery Si. Vol. 25, No. 4 (2009)



