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Abstract

Lactic acid fermentation of peach juice was carried out by using Lactobacillus plantarum KILAB21, a strain with
a high level of antimutagenic activity. When the fermentation was camied out at 25, 30, 37 and 40 C, the highest
level in the viable counts and acid production was obtained at 37 °C. The sterilized peach juice showed a higher
level of viable counts and acid production than the non-sterilized juice. And more viable counts and acid production
were observed in the juice fermented by L plantarum KILAB21 only than that obtained by a mixed culture of
L plantarum KLAB21 and Leuconostoc mesenteroides cells. When the lactic acid fermentation was performed
for 5 days, the first 3 days of fermentation resulted in an increase of the viable counts from 8.2 to of 9.2 of
log cfwmL which is the highest level, as well as a decrease of the residual reducing sugar content from 5.6 to
0.1%. Decrease in the viable counts and no significant changes in the residual reducing sugar content were observed
for further fermentation up to 5 days. However, the titratable acid content increased and the pH value decreased
during the fermentation for 5 days to reach the highest titratable acid content (1.98%) and the lowest pH value
(3.14) after 5 days of fermentation. HPLC analysis of the organic acids showed 1,236 mg% of lactic acid and
841 mg% of galacturonic acid contents in the fermented juice which were not detected in the fresh juice before
fermentation. Antimutagenic effects of 100 L of the fermented peach juice supematant were shown to be 97.7%
against MINNG(N-methyl-N'-nitro-N-nitrosoguanidine), and 58.3% against NPD(4-nitro-O-phenylenediamine) in
Salmonella enterica serovar Typhimurium TA100.
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Table 1. Composition of media and reagents for the antimutagenic
activity test

Media
Minimal glucose agar Concentration(%)
50xVB salts 50
40% glucose 2.0
Agar 1.5
Nutrient agar Concentration(%)
Nutrient 0.8
NaCl 0.5
Agar L5
Top agar Concentration(%)
NaCl 0.6
Agar 0.5
Reagent
50xVB salts Concentration(%)
MgSO; - TH,0 1.0
K-HPO, 50.0
NaHNH.(PO,) - H;0 175
Citric acid 100
Distilled water 670 mL
0.5 mM His/Bio solution Concentration(%)
D-Biotin 0.0124
L-Histidine 0.0096
0.2 M sodium phosphate buffer Concentration
02 M NAHPO; - H,0 120 mL
0.2 M Na,HPO, 880 mL
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broth (1% Bactopeptone, 1% meat extract, 0.5% yeast extract,
2% dextrose, 0.1% Tween 80, 0.2% ammonium citrate, 0.5%
sodium acetate, 0.02% K.HPOi, 0.02% MgSO; - 7TH,0,
0.005% MnSQ; - 4H,0)(37)& Al-&3}e] 37Co|A 150 rmpm
©2 24417} A W gasich
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AP E A3 S50l FAe HoolE 25 2
A28+ & homogenizerZ #33}3L 400 ppm] pectinase
(Novozymes CH-4013, Bagsvaerd, Denmark)E 30°Col| A 2
A7 A glek 3 6,000 x g2 1087 A Re|ste] &
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pH meter (Metter Toledo Co. Model 340, Switzetland) = <3
B9tk AgAEe] 23 a4 10 nLE 2AE
0.5% phenolphtalein 2~5%-% 718k T3 0.1 N NaOH 8-
o2 Aol REVOR W 0] FHHY s A
¥l 0.1 N NaOH®| mL =48] th3 2] o] §3lo] ZAte
2 S TH(39,40). $Hel &2 dinitrosalicylic acid
(DNS)@1) Wi Abgste] A sttt g A A 1 mL
o] DNS Ak 3 mLE 7}éle] 95C &L= dA] 557
WA AT, of7]0] FRAS }elel 25 mLE 48 F
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filter(0.45 pm)= 3243 2 ¢ 8.0 x 300 mm =.7]¢] Shdex
RSpak KC-811 column (Showa Denko K.K., Japan)e] +-2Hd
HPLC (Waters Co. Model 600E, U.S A= HF-A319it]
HPLC 4 272 2 column %+ 40T, mobile phase+=
0.1% phosphoric acid, fiow rate+= 1 ml/min, injection volume
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ZAPRIE Y. gEdde] AldEre] EdwWe] ks fgt
Holgl o A= 0.5 pgfplate2] MNNG(N-methyl-N’-nitro-N-
nitrosoguaniding) ) 15 g/plate ©] NPD(é-nitro-O-phenylenediamine)
& AHESRITE ¥ 2 glass cap tubeE ice bathol| K33}
9 4] phosphate buffer 0.5 mL, A} &3t ]k} 0.1 mL, Al 5
0.1 mL 2 Holgl 005 mLE #H7}et o3 vortex ® 2313111
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Antimutagenic activity(%) = 100 x [(a-b)/(a-c)]
a : mutageniro] &8 FE¥ revertant <
b : mutagen 2! A|® A7 Al FE=F revertant ¢

¢ : mutagen} A)B. FHAE] Al F-5=F spontaneous revertant <
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Table 2. Effects of temperature on the fermentation of peach juice
by L. plantarum KLAB21 for 24 hr

Temp.(C) Viable counts Titratable acid
(log cfu/mL) (%)
25 771 0.95
30 790 1 04
37 8.05 117
40 7.61 0.72
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Table 3. Effects of sterilization on the fermentation of peach juice
by L. plantarum KIL.AB21 for 3 days

e . Viable counts Titratable acid
Sterilization (log cfumL) (%)
Non-sterilized 8.23 0.86
Sterilized 9.23 1.80
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Bgol 0 ALPEEE 931 L plantarum KLAB21
I} Leuconostoc mesenteroidesS 2-3tdfe] 34 7F 2hg3l &
L plantarum KLAB21 &5 11500 o3 g 0] A
o A PNEE ARSI THTable 4). 71 A3} &3P g T2~
o] 749 AF47} 901 log cfyymL, AAAE7} 1.76%<)3)
o} 2o m]gted ©Etge] Aol 923 log cfu/ml, 47
A 1.80% 2 A Z Abol+= {1 ey L plantarum KLAB21
U= o 93 Wt FAvF E3tg ASHT i
=2 AT ARLEE JERHRIT A 68 e
2R FAHEe] AA o5 w2l Homo3 2} heterod 2
AR TS5 TR Y g AT, 24P g 9l
L. plantarumg M9 YA glo] RAgts st
heterod ZAMLE F30] 3L heterod A Mg o] )4
F30] sl L mesenteroides= ZAro) 9ol o €lL-3
CO & FHAE R AQYaksls #5o|vt Wb L plantarum
g o] A9l E3tE ASET 22 ke A S
el Aoz g HTh

Table 4. Effects of mixed culture on the fermentation of peach
juice

Viable counts Titratable acid
Culture type (log cfumL) (%)
L. plantarum only 923 1.80
Mixed culture 901 1.76

In the mixed fermentation, L plantarum KLAB21 and L. mesenteroides were used
for the fermentation of peach wine for 3 days.
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Fig. 1. Time course of lactic acid fermentation of the peach juice
by L. plantarum KLAB2I.

The peach juice was fermented at 37°C for 5 days by L. plantarum KLAB21. During
the fermentation, changes in the viable counts (O) and residual reducing sugar content
() (A) as well as changes in the titratable acid content (A) and pH (4p) (B) were
monitored everyday.
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Table 5. Organic acid contents in the peach juice before and after
lactic acid fermentation

Content (mg%)

Organic acid
Fresh juice Fermented juice

Acetic acid - 6.5
Citric acid 95.0 7.3
Fumaric acid 0.3
Galacturonic acid - 840.8
Lactic acid - 1,236.1
Malic acid 381.7 92.3
Succinic acid 1.6
Tartaric actd

Total 478.6 2,183.0
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Fig. 2. Antimutagenic effects of the supernatant of the fermented
peach juice by L. plantarum KILAB21.

Open ([ ) and closed tods (Il) represent antimutagenic effects obtained with fresh
peach juice and the juice fermented by L. planfarum KLAB21, respectively. The peach
juice was fermented at 37°C for 5 days by L plantarum KLAB21. After the fermentation,
antimutagenic activities of the supernatant of the fermented peach juice were assayed
against MNNG(N-methyl-N'-nitro-N-nitrosoguanidine) and NPD(4-nitro-O-phenylenediamine)
in S. enterica serovar Typhimurium TA100.
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