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A Study on the Antimicrobial & Antioxidant Activity of Grape Juice

Hyuk-Dong Kwon* ~ Sun-Hee Park | Jung-Mi Kang, Seong-Hyun Jin and Hong-Sik Cheigh
Office of Agricultural Products Inspection

Abstract

Six commercial domestic grape juices were selected and separated into 2 groups(natural and concentrate) for the
comparison of hiologica activity. The antimicrobia activity was investigated using 18 microorganisms including 6 Gram
positive and 12 Gram negative microorganisms by disc diffusion method. The antioxidant activity was investigated by
measuring total polyphenol contents(TPC) and 1,1-diphenyl-2-picrylhydrazyl(DPPH) radical-scavenging capability, and it
was expressed as dose required for a50% reduction of DPPH radica (RCs). The results were asfollows,

The averaged extraction yield was 16.8% and the ratio of maximum to minimum was 1.6. None of 6 samples showed
antimicrobia activities againgt al microorganisms tested. It has reported that polyphenolic compounds widely occurring in
plants posses high antioxidant activity. The TPC of samples ranged from 0.27% to 0.56%, with mean value of 0.37%. N-
2(0.52%) and R-2(0.56%) were relatively higher, but R-1(0.27%) was sgnificantly lower than the other samples. Hydrogen
donating abilities of the natural group samples at RCs were dightly higher than those of the concentrate group. RCs of N-2
was the highest value of 1.0~2.0 mg/mL, while that of R-1 was the lowest value of 4.0~8.0 mg/mL. We could find that the
antioxidant activity was highly correlated with total polyphenol contents in this study, which accorded with published datain

other studies.
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Table 1. List of tested microorganism
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Tested microorganism ATCC No.
Gram P ositive
Bacillus cereus ATCC11778
Corvnebacterium xerosis ATCCY9755
Listeria monocytogenes ATCC15313
Micrococcus luteus ATCC10240
Staphvlococcus aureus ATCC25923
Streptococcus faecalis ATCC10+41
Gram N egative
Citrobacter freundii ATCC6750
Escherichia coli ATCC9637
Escherichia coli VT1, VT 2, eacA ATCC43895
Klebsiella pneumoniae ATCC10031
Pseudomonas aeruginosa ATCC27853
Shigella flexneri ATCC9403
Salmonella paratyphi ATCC11087
Shigella sonnei ATCC929
Vibrio cholerae Non—01 ATCC11179
Vibrio parahaemolyticus ATCC11143
Vibrio vulnificus ATCC11187
Yersinia enterocolitica ATCC27729




Table 2. Yield of grapejuice

At 45

Sample dry weight(g) vield(%)'
Natural N—-1 181.05 18.12
N—-2 178.25 17.83
N—-3 163.17 16.32
Concentrate R-1 176.63 17.66
R-2 117.26 11.73
R-=3 191.39 19.14
dry weight(g)
Vyield 9w = —
grape juice(1,000g)
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Fig. 1. Antimicrobid activity of grape juice by disc diffusion method.
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Fig. 2. Standard curve for total polyphenolic compound assay.
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Table 3. Total polyphenols contents(TPC) of grape juice by Folin-Denis method

Sample concentration(gg/mL})! total polyphenol (% F

Natural 35.28 0.35

51.68 0.52
30.27 0.30
27.08

55.56

0.27
0.56

Concentrate

26.17 0.26

Yconcentration(ug/mL) = 227.79 X O.D, at 725mm — 0,024
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Table 4. Freeradical level of DPPH by grapejuice

Hydrogen Donating Ability(7%)

Sample
1.0 mg/mL 2.0 mg/mL 4.0 mg/mL 8.0 mg/mL 12,0 mg/mL

Natural N—1 — 30.26 50.70 80.15 91.62

N-2 32.43 63.84 81.62 90.47 89.10

N-—3 — 39.07 63.11 87.23 93.22
Concentrate R—-1 - 30.05 43.63 70.52 87.48

R—2 — 3813 63.29 92.50 93.72

R-3 — 41.52 67.50 92.11 93.3
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