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Antioxidant Effect of Kombucha Broth Against Scenescence Induced Normal Human
Diploid Fibroblasts with Oxygen Free Radicals
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Abstract — Kombucha fermentation broth has been used as a popular health beverage and an alternative therapy with pro-
phylactic and therapeutic benefit. We tried to establish optimal culture conditions for Kombucha fermentation in milk and
to investigate cytotoxicity and antioxidative enzyme activity of Kombucha broth against normal human fibroblasts. The opti-
mal conditions of Kombuch culture were established to 30°C, 20~23 hours by DPPH radical scavenging test. There were
positive effects on cell growth while no cytotoxicity against primary normal human diploid fibroblasts was found. The activ-
ites of glutathione peroxide and catalase in the cells treated by hydrogen peroxide (1 mM) alone and by hydrogen peroxide
with Kombucha broth (1 mg/m/) were significantly different (p<0.05). These results suggest that Kombucha broth could be
developed as an antioxidant agent for a new cosmetic material.
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Table I - The changes of residue weight, absorbance and pH according to time course in Kombucha broth 2% Kombucha (w/v) was seeded
in sterilized milk and incubated at 25°C and 30°C separately. After fermentation of Kombucha and milk mixture during 0~36 hours,
the each fermented Kombucha broths were centrifuged 7,000 rpm, 10 min. Each test sample of the upper solution and the residue

was collected per 3 hours.

25°C 30°C
urie
residue weight (g/100 m/) absorbance (600 nm) pH residue weight (g/100 m/) absorbance (600 nm) pH
) 6.0 331 6.4 6.0 331 6.4
3 6.0 3.30 6.4 6.0 3.31 6.1
3 6.3 331 6.4 9.3 3.31 5.9
) 6.5 3.31 6.4 9.5 3.31 5.6
L2 7.3 3.31 6.4 9.3 3.31 5.5
1> 75 3.31 5.9 10.0 3.31 5.3
13 75 3.32 5.7 17.0 0.20 49
21 75 3.29 53 30.0 0.18 4.7
21 12,5 0.54 5.3 34.0 0.17 4.6
27 155 0.56 49 33.8 0.13 4.5
3) 30.0 0.18 4.6 34.5 0.14 4.6
33 30.5 0.18 4.6 33.7 0.21 4.8
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Fig. 1 - The change of DPPH radical scavenging activity according

to time course in Kombucha broth cultured at 30°C. The

optimal conditions of Kombucha culture were established

at 30°C, 20~23 hours. [-Ascorbic acid (0.01 mg/ml) was

shown about 90% inhibition rate and the each Kombucha

broths 20, 21, 22 and 23 hours cultured were shown about
90% inhibition rate by DPPH radical scavenging test.
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Table II - The antioxidative enzyme activities in scenescence induced normal human diploid fibroblasts

SOD GPx CAT
group unit/mg protein® NADPH oxidized nM/mg protein/min nM H,0, decreased/mg protein/min
control 3.198+0.595% 0.591+0.112 27.977+0.903
H,0, 4.599+0.778 1.327+0.240% 50.319+3.574%*
H,0,+NAC 4.086=0.691 0.891+0.031 28.440+2.468**9)
H,0,+KB 3.643+0.622 0.626:0.077*" 32.685+4.886*%

The confluent human diploid fibroblasts were treated with 1 mM H,0, for 2 hrs. The cells were subcultured for 48 hrs in the fresh
medium containing N-acetyl-I-cysteine or Kombucha broth. control: non-treated H,0,, NAC: N-acetyl-I-cysteine (1 mg/ml) treated, KB:
Kombucha broth extract treated (1 mg/m/). The each values are the mean+S.E. of three independent experiments.

¥50% inhibition of autoxidation of hematoxylin. "Mean=S.E. (n=3), “*p<0.05, compared with the control group by Student's t-test.
D4+ <0.01 compared with the control group. ®**p<0.01 compared with the H,0,-treated group. D845 <0.05, compared with H,0,-
treated group.
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