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Abstract

This study was conducted to investigate the antibacterial and antioxidative activities of water and ethanol
extracts from a mixture of roasted coffee and red ginseng. The antibacterial effects of each extract were de-
termined by the classical paper disc method. A water extract of mixture samples inhibited growth of all strains,
but antibacterial effects were mostly weakened. Ethanol extracts showed stronger antibacterial effects than
water extracts in all strains except Gram negative Escherichia coli and the fungi strain Candida albicans. Also,
the antibacterial effect of the Bacillus cereus strain appeared in all samples, and the ES2 sample formed a clear
zone of 19 and 20 mm against Pseudomonas aeruginosa and S. Typhimurium respectively (MIC=0.25 and 0.125
mg/mL). Determinations of free radical elimination for the different mixture extracts using 1,1-diphenyl-2-pic—
rylhydrazyl (DPPH) were compared with ascorbic acid and butylated hyderoxytoluene as positive controls. The
water and ethanol extracts of mixture samples (100 pg/mlL) showed 55.38~60.01% and 59.37~70.50% DPPH
scavenging activities, respectively. DPPH scavenging activities of all mixture samples were slightly higher than
roasted coffee and red ginseng samples. However, DPPH scavenging activity decreased when red ginseng extract
composed more than 70% of the total extract. The total polyphenol in the mixture samples measured by the
Folin-Denis method revealed the highest level of polyphenol content in ethanol extract of sample 3, whereas
polyphenol content differed with different mixture ratios, ranging from 105.16~119.79 mg/g in ethanol extract.
In the water extract, the polyphenol content was greatest with water extract of sample 1, whereas in other samples

the content varied from 93.75~109.18 mg/g.
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Table 1. Names of samples and extraction solvent, mixture
ratio of roasted coffee and red ginseng
Sample name” Mixture ratio (%)
(roasted coffee :
red ginseng)

Water extract Ethanol extract

WRG ERG 0:100
WCO ECO 100:0
WS1 ES1 90:10
WS2 ES2 80:20
WS3 ES3 70:30
WS4 ES4 60:40
WS5 ES5 50:50
WS6 ES6 40:60
WS7 ES7 30:70
WSS ES8 20:80
WS9 ES9 10:90

YWRG: water extract of red ginseng, ERG: ethanol extract of
red ginseng, WCO: water extract of coffee, ECO: ethanol ex—
tract of coffee, WS: water extract of sample, ES: ethanol ex—
tract of sample.
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&2 T3t 100°CAA 3A17F Tt BRYZstAA 23]
B FEIA, AdEE FEEFS 4 A8 2 odEES
1:10(w/v)e] Bl& 2 7hstar SRy ztas o] &3ko] 80°Cell
A 3AIZE Eot 23] wbESte] FEET G H dles

=2 filter paper(No 2, Advantec, Tokyo, Japan)Z <
& 7Fekw=7)(N-1000S, EYELA, Tokyo, Japan)Z %
o2 freeze dryer(FDS8518, Ilshinbiobase, Dongdu-
cheon, Korea)2 27123 228 A& AE52 AME-35)
Ao 7Iel B4 ALE-3F AleFL Sigma(St. Louis, MO,
USA) AFE& AHEstTh

Okm
r_{

e E A
ol nHN'

ALE 75 I HEX]|

Ao AHSE FFE duAETTATH AL
(KCTC, Daejeon, Korea)ol| A &Fito} Ald)sle] 37°Cell A
24~ 48Xt v gt EASIAIA AFE-SFATE Gram neg-
ative W2+ 2 Escherichia coli, gram positive ) &2
Bacillus subtilis, 2% % W22 Bacillus cereuss, 2AHr
W& Campylobacter jejuni, YO\ V2L Candida albi-
cans, &S Pseudomonas aeruginosaZS 7JE]F21 2
Salmonella Typhimurium= AF&3F9th 8l X = nutrient
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Table 2. Antibacterial activity of water and ethanol extracts from mixtures of roasted coffee and red ginseng powder on several

microorganisms
Clear zone diameter (mm)
Samples Gram negative Gram positive Fungi
E. coli P. aeruginosa S. Typhimurium B. cerues B. subtilis L. monocytogenes C. albicans
WRG - - - 11 11 11 -
WCO - - — 14 12 13 —
WS1 - - - 11 10 10 -
WS2 14 14 12 14 15 15 17
WS3 — 12 15 13 15 14 15
WS4 - — - — 9 — 9
WSH 15 14 — 14 10 11 11
WS6 - — - 11 13 12 —
WS7 - — — — 11 — —
WS8 - 12 10 - — — 9
WS9 — 11 — — — — —
ERG — - — — — — —
ECO — 14 — — — — —
ES1 — 14 — 9 — - —
ES2 — 15 12 13 19 20 —
ES3 - 16 11 14 16 16 —
ES4 - 9 - — — 14 —
ES5 - 15 - - — - —
ES6 - 15 — - — - —
ES7 - 12 - - - — —
ES8 - 11 9 9 14 17 -
ES9 — 10 — — 11 19 —

Y—: Not detected.
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e 24 4 2de < ES8% ES99]
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Table 33 2t} € FEENXMe 18 &

o g3t HAANFE= WS29F WSH FE2= O] 0.5 mg/mL
olAdtt. P. aeruginosal Xl WS22F WS5 +Z%%59] 05 mg/
mL, WS3, WS8 ¥ WS9 FZ&&-2 1.0 mg/mLe] HAA s

Table 3. Minimum inhibitory concentration of water and ethanol extracts from mixtures of roasted coffee and red ginseng

powder
Minimum inhibitory concentration (mg/mL)
Samples Gram negative Gram positive Fungi
E. coli P. aeruginosa S. Typhimurium B. cereus B. subtilis L. monocytogenes C. albicans
WRG - - - 1.0 1.0 1.0 -
WCO — — - 0.5 1.0 0.5 -
W1 - - - 1.0 1.0 - —
WS2 05 05 1.0 05 0.5 05 0.25
WS3 — 1.0 0.5 0.5 0.5 0.5 05
WS4 — — - — - - 2.0
WS5 05 05 - 05 1.0 1.0 1.0
WS6 - - — 1.0 1.0 1.0 —
WS7 - - - - 1.0 - -
WS8 - 1.0 1.0 - — — 2.0
WS9 — 1.0 - — - - -
ERG — — - — - - -
ECO - 0.5 - - - - -
ES1 - 0.5 - — - — —
ES2 - 05 1.0 05 0.25 0.125 -
ES3 — 0.5 1.0 0.5 0.5 0.5 —
ES4 — — - — - 0.5 —
ES5 - 0.5 — — - — —
ES6 - 0.5 - — - — —
ES7 - 1.0 - - - -
ES8 - 1.0 — 2.0 0.5 0.25 -
ES9 — 2.0 - — 1.0 0.125 -

—: No inhibition.
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Table 4. DPPH radical scavenging effect and the content of
total polyphenols in water and ethanol extracts from mix-
tures of roasted coffee and red ginseng powder

DPPH radical Amount of polyphenol

Samples scavenging effect (%) compound (mg/g)
WRGY 51.14+0.23"% 87.64+4.26"
WCO 55.9241.55™ 94.7245.66™°
WS1 61.01+0.21¢ 109.18+2.61°
WS2 60.63+0.01% 107.89+1.73%
WS3 60.17+0.79% 106.53+0.96"
WS4 57.8141.78" 98.57+2.31™
WS5 57.5042.90"° 98.72+7.12"
WS6 58.26+0.26° 101.18+5.62%
WS7 58.34+0.58° 101.34+4.23
WS8 55.46+1.36" 94.1342.21™
WS9 55.38+1.67 9357+1.17"
ERG 55.3640.29° 93.874+3.26°
ECO 57.054+1.21%" 97.3142.13°
ES1 67.19+0.91° 117.55+5.27°
ES2 70.15+0.15° 119.40+1.00°
ES3 70.5041.63° 119.79410.91¢
ES4 65.9241.39¢ 115.7241.92¢
ES5 60.15+0.14° 107.13+1.73°
ES6 61.14+0.60° 109.49+4.71"
ES7 59.3741.49" 105.3742.16°
ES8 59.3742.85" 105.1643.15"
ES9 59.30+1.60™ 105.27+1.82°
Ascorbic acid 89.384+0.82 —
BHT 67.91+1.49 -

The data were expressed as mean+SD of three determinations.

DW: water extract, E: ethanol extract.

?Values with different letters in the same column are sig-
nificantly (p<0.05) different by Duncan’s multiple range test.
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DPPH radical scavenging effect (%)
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Fig. 1. Relationship between the content of phenolic com-
pounds and DPPH radical scavenging effect of coffee.
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