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Abstract

This study was carried out to develop a fermented juice using persimmon (Diospyros kaki Thunb) and lactic acid bacteria
isolated from kimchi, Lactobacillus buchneri BK-1, Pediococcus inopinatus BK-3 and Leuconostoc mesenteroides M-17. The
total acidity value was 0.75% and viable cell number reached 1.9x10° CFU/mL when the persimmon and water solution
was diluted by 1:3 (w/v) added with rice-syrup (15 °Brix) that was fermented by Lactobacillus buchneri BK-1 for 7 days.
Additional levels of rice-syrup increased the total acidity of fermented juice, and the overall acceptability was the highest
(4.1 point) for fermented persimmon juice added with rice-syrup 10 °Brix. L. buchneri BK-1 and Pediococcus inopinatus
BK-3 were selected to ferment the persimmon juice because there total acidity values were 0.83% and 0.80%, respectively,
and the final cell concentrations, 5.1x10° and 2.7x10® CFU/mL, were more than other treatment, respectively. The total
acidity value of persimmon at day 3 of fermented broth were significantly higher than that of day 7 of fermented broth,
and the number of viable cell declined from 8.2x10% to 4.3x10° CFU/mL. In these results, the suitable period for
fermentation was 4~5 days owing to the sourness being strong during fermentation.
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Table 1. Quality characteristics of persimmon and water solution diluted by 1:3 (w/v)

°Brix - Hunter's color value Total acidity
%) P L a b (lactic acid, %)
4.1£0.1" 5.44+0.03 59.4840.57 18.1940.23 61.534+0.82 0.1020.03

Y Values are meantS.D.

Table 2. Quality characteristics of fermented persimmon juice by lactic acid bacteria based on the kinds of sugar and
sterilization methods

Kinds of Sterilization °Brix Total acidity Hunter's color value
sugars methods (%) pH (lactic acid, %) L a b

Non-sterilization 14.4£0.1"2  32140.03%  0.55+0.01°  99.56£0.44° -0.27+0.04  1.52+0.07°

White sugar Low temp. pasteurization  14.9+0.1° 3.23+0.03¢ 0.53+0.01Y  99.68+0.11°  -0.26+0.09"  1.27+0.10°
Autoclaving 14.8+0.1° 3.64+0.02° 0.21£0.005  96.78+0.19° 2.67+0.10° 5.54+0.28°
Non-sterilization 14.5+0.1° 3.20£0.03%  0.54+0.01°  99.48+0.08"  -0.22+0.03° 1.50£0.01°
Oligosaccharide Low temp. pasteurization  14.8+0.1* 3.3240.02° 0.34+0.00° 99.78+0.08*  —0.35+0.07¢ 1.3440.01°
Autoclaving 14.9+0.0° 3.49+0.04° 0.27+0.01°  98.44+0.21° 1.77+0.07° 436+0.31°
Non-sterilization 14.0+0.2° 3.1440.02° 0.83£0.01°  94.52+026° —0.88+0.07" 13.9+1.04°

Rice syrup  Low temp. pasteurization 13.6+0.1¢ 3.18+0.01° 0.75£0.01°  91.80+1.02°  -0.76£0.05° 15.940.23°
Autoclaving 14.4+0.1° 3.22+0.01¢ 0.55+0.01°  95.32+0.40° -0.74+0.07° 13.940.26°

Y Values are mean+S.D.
2 Means with different letters within the width are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. Microbial cell counts of fermented persimmon juice by lactic acid bacteria based on the kinds of sugar and

sterilization methods

Lactic acid bacteria

Kinds of sugars Sterilization methods Microbial cell Yeast (CFU/mL)
Non-sterilization 4.2x10° 4.0x10° 4.7x10°

White sugar Low temp. pasteurization 0 0 3.3x10°
Autoclaving 0 0 2.5x10°

Non-sterilization 2.0x10’ 1.9x10 2.3x10’

Oligosaccharide ~ Low temp. pasteurization 0 0 1.5x10°
Autoclaving 0 0 7.1x10*

Non-sterilization 4.1x10° 3.2x10° 1.9x10°

Rice syrup Low temp. pasteurization 0 0 1.9x10°
Autoclaving 0 0 9.9x10’

Table 4. Sensory characteristics of the fermented persimmon juice by lactic acid bacteria based on the kinds of sugar

and sterilization methods

Kinds of sugars  Sterilization methods Color Flavor Taste Overall acceptability
Non-sterilization 4.2+0.1% 3.8+0.2° 3.740.2° 3.840.2%
White sugar ~ Low temp. pasteurization 3.9+0.1° 3.7+0.3° 3.240.2° 3.7+0.2°
Autoclaving 2.540.3" 2.5402° 2.0+0.3 24401
Non-sterilization 4.5+0.2° 3.840.2° 3.240.1° 3.940.2°
Oligosaccharide Low temp. pasteurization 43+02° 3.240.2° 3.740.2° 3.9+0.2°
Autoclaving 2.3+0.4 3.0+0.3¢ 2.6+0.2° 2.6+0.1°
Non-sterilization 3.8+0.2¢ 3.9+0.2" 3.740.1° 3.840.1%
Rice syrup Low temp. pasteurization 3.8+0.2¢ 4.0£0.3* 4.140.1* 4.2+40.2°
Autoclaving 3.120.2° 3.120.2¢ 2.9+0.24 2.8+0.1¢

Y Values are meantS.D.

? Means with different letters within the width are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 5. Quality, Hunter's value, lactic acid bacteria counts and sensory characteristics of fermented persimmon juice by

rice syrup contents

s]:flrfl; °]§rix o Tot. al ac.i dity Hunter's color value Lijzefizld Overau.

(°Brix) (%) (lactic acid, %) L a b (CFU/mL) acceptability
5 4.5+0.1Y 3.23+0.032  0.45+0.01° 96.74+0.60°  —0.03+0.18" 3.88+0.21° 2.7x10° 2.8+0.3¢
75 7.340.1 3.24+0.01° 0.48+0.01°  96.84+0.50° -0.52+0.08°  4.82+0.52° 4.4x10° 3.240.3°
10 9.840.2 3.250.00° 0.65£0.01°  95.7240.93*  -0.63:0.04"  6.42+0.29" 2.1x10° 4.120.3°
15 14.5+0.2 3.01£0.01° 0.8140.02*°  9328+1.13°  —0.80+0.29° 6.81+0.31° 4.8x10° 3.9+0.2°

D Values are mean+S.D.
? Means with different letters within the width are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Quality characteristics of fermented persimmon juice by 4 kinds of lactic acid bacteria

Hunter's color value Lactic acid

Lactic acid bacteria °]E:rix p Tot.al ac.idiiy bacteria Overau.
(%) (lactic acid, %) L a b (CFU/mL) acceptability
L. buchneri BK-1 9.5+0.1"  2.92+0.02°  0.83£0.01°  99.38+1.49° -0.76+0.25" 3.67+0.36°  5.1x10% 3.0£0.1°
P. inopinatus BK-3 9.60.1°  2.82+0.02'  0.80+0.01° 99.18£0.65*° -0.75£0.09" 4.02£0.57°  2.7x10® 3.1+0.2°
L. mesenteroides M=17 ~ 9.8£0.1°  3.04£0.04°  0.71+0.01 99.34+235" -0.7740.02* 3.70£0.04°  3.4x10™ 3.9+0.3"
Combined LAB? 9.8+02°  2.88+0.01°  0.78+0.01° 99.42+1.16* -0.70+0.34° 3.13+0.22°  7.7x10” 3.6£0.3°

Y Values are meantS.D.

? Means with different letters within the width are significantly different at p<0.05 by Duncan’s multiple range test.
® Means combination of L. buchneri BK-1, P. inopinatus BK-3 and L. mesenteroides M-17.
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=9 vty A3} L buchneri BK-19} P. inopinatus BK-3 &
fFARES o] &5t IR s NPT =2 H FAF Aol 0.80~
0.83%=2 43t §AMF 47} 2.7x10%5.1x10° CFU/mL 4=
Zoz wo og= AR 5= YAk L buchneri BK-1 §-AF
& o] §3te] 0TI WA A A WEAZHS Sz A
gro] U7 Z5HA] o2 FAE 0.60% 1Rkl oF 4~5YU o]t

ST D )

ZAe 2
B AT SEATHY A7H] AUOR SHE AT 2
3] AFolu(HAME, PI00S23401), o] FAF=Y e

Table 7. Changes of characteristics during the fermentation of persimmon juice by L. buchneri BK-1

Fermentation period °Brix Total acidity Lactic acid bacteria
(days) (%) (lactic acid, %) (CFU/mL)
Non-fermented 9.8+0.1"% 5.45+0,03* 0.15+0.02¢ -
3 9.8+0.1° 4.91+0.02° 0.38+0.03° 8.2x10%
5 9.5+0.2° 3.550.02° 0.63£0.02° 5.7x10%
7 9.4£0.2° 2.9440.03¢ 0.80+0.02° 4.3x10%

Y Values are meantS.D.

? Means with different letters within the width are significantly different at p<0.05 by Duncan’s multiple range test.
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