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Production of fermented apple juice using Lactobacillus plantarum JBE245
isolated from Korean traditional Meju

Jun Heo, Hae-Suk Park’', and Tai-Boong Uhm

Department of Biological Sciences, Chonbuk National University
'Microbial Institute for Fermentation Industry

Abstract Eighty-four strains of lactic acid bacteria were isolated from Korean fermented foods for the production of
fermented apple juice. Among these strains, the JBE245 strain that showed rapid growth and food functionality was
selected and identified as Lactobacillus plantarum. This strain reached the stationary phase after 24 h fermentation at 30°C
with 1.5x10% colony forming unit (CFU)/mL of viable cells, and maintained its viability levels even after 14 days of storage.
During fermentation, the a-glucosidase inhibitory activity (40.4%), total polyphenol content (583.6 mg gallic acid equivalent
(GAE)mL), and 2,2-diphenyl-l-picryl-hydrazyl hydrate (DPPH) radical scavenging activity (52%) were increased. As
judged by a sensory test, the overall preference for the fermented juice (4.22) was comparable to that for the unfermented
juice (4.72), indicating that fermentation does not significantly affect the sensory characteristics of apple juice. Consequently,
the fermented beverage containing L. plantarum JBE245 and apple juice is a promising functional health food.
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Table 2. Growth of 6 strains during fermentation of apple juice

Name Source OD,,

NC 0.24+0.02
JBE160 Makgeolli 0.45+0.04
JBE245 Meju 0.41+0.00
JBEA426 Makgeolli 0.40+0.01
JBE457 Jeotgal 0.44+0.01
JBE466 Cheonggukjang 0.43+0.01
JBE468 Cheonggukjang 0.39+0.01

Values are meantSD (n=3).

Package Social Science, version 20.0, SPSS Inc., Chicago, IL,
USA)S 53 SHEE test, € HIX #E4HEA 3} Duncan’s
multiple range tests AAIBIAL 2] Zpol= p<0.05 oA A
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Table 1. Sample types and collected regions for isolation of lactic acid bacteria

Sample type (No. of samples)

Region of collected sample

Gochujang (7) Jeonbuk (5), Chungnam (1), Gyeongbuk (1)
Fermented soybean Doenjang (7) Jeonbuk (5), Chungnam (1), Gyeongbuk (1)
sauces Chenggukjang (6) Jeonbuk (5), Chungnam (1)
Meju (15) Jeonbuk (14), Jeju(1)

Makgeolli (13)

Jeonbuk (6), Gyeonggi (2), Busan (1), Daegu (1),
Gangwon (1), Seoul (1), Chungnam (1)

Nuruk (11)

Jeonbuk (6), Gyeonggi (3), Busan(1), Gwangju (1)

Jeotgal (5)

Jeonbuk (5)
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Fig. 1. Change of viable cells of selected strains during
fermentation of apple juice at 30°C. Initial inoculum cells were
3x10° CFU/mL. L. plantarum ATCC14917" was used control strain.
Experiments were performed in triplicate.
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Table 3. Comparison of total polyphenol contents, DPPH scavenging activities and a-glucosidase inhibitory activity of fermented apple

juice by selected LAB strains

Fermented apple juice

Control ~ Unfermented  ATCC
14917" JBE245 JBE426 JBE457 JBE466 JBE468
a-Glucosidase inhibitory activity (%) 65.148.8"  18.5£6.0°  24.046.8"  47.443.6° 17.4432" 362+2.5" 19.943.0° 20.8+4.7°
Total polyphenols (mg GAE/L) 424.5£19.5" 435.943.1° 505.4+11.5" 505.2+58.8" 461.1428.4™ 408.5£16.0° 594.2+23.6°
DPPH scavenging activities (%) 4704227 29.9442°  50.044.7° 44.8434° 421446 33.6+4.7°  31.7#3.1°  49.943.7°

Values are mean+SD (»=3). Different small letters in the same property indicate a significant difference (p<0.05) by Duncan’s multiple range test.

Y0.04 mM ascorbic acid
20.5% acarbose
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JBE 245

( A) 71 | Lactobacillus pentosus 124-27 (B)
o ( Lactobacillus plantarum NBRC 15891 T

‘ Lactobacillus plantarum CIP 103151 T (bp)

Lactobacillus paraplantarum DSM 10667 T

80 Lactobacillus fabifermentans DSM 211157

[— Lactobacillus collinoides JCM1123 T 500
4 | — Lactobacillus brevis ATCC 148697 300
80 — Lactobacillus parabrevis LMG 11984 T 200
100

Lactobacillus sakei DSM 20017 T

L
0.05

‘————————————— Pediococcus parvulus NBRC 100673 T

Leuconostoc mesenteroides ATCC 8293 T

Fig. 2. (A) Phylogenetic tree constructed from comparative analysis of 16S rRNA gene sequences showing the relationships of selected
strains with other type strains. Bootstrap values (percentage from 1,000 replicates) are indicated at the nodes. The scale bar indicates the
nucleotide change per site. (B) Gel electrophoresis of the recA gene products by multiplex PCR for differentiation of Lactobacillus
plantarum, L. pentosus, L. paraplantarum. Lane 1, JBE245 strain; 2, L. pentosus KACC12428"; 3, L. paraplantarum KACC12373"; 4, L.

plantarum KACC11451™; M, 100 bp DNA ladder.
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Fig. 3. Growth of the L. plantarum JBE245 and change of malic acid and lactic acid concentration during fermentation of apple juice.
Experiments were performed in triplicate, and error bars indicate standard deviation.
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Fig. 4. Effect of temperature (A) and initial inoculum
concentration (B) on the growth of the L. plantarum JBE245
during fermentation of apple juice. Initial inoculum concentrations
were 10°, 10% and 10° CFU/mL, respectively. Experiments were
performed in triplicate.
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Table 4. Changes in o-glucosidase inhibitory activity, total polyphenol contents and DPPH radical-scavenging activity during

fermentation of apple juice by JBE245

0Oh 18h 24h 30h 48h 72h
a-Glucosidase inhibitory activity (%) — 68.7+6.1" 18.5£6.0°  27.7+43.8"  38.1£7.9° 40.4+2.2° 37.1£1.8° 37.943.3¢
Total polyphenols (mg GAE/L) 4245+19.5°  468.5£182" 49124314 583.7+11.2™ 550.4+110.5™ 622.6£19.6°
DPPH scavenging activities (%) 47.0+2.27 43.5£3.4° 44.6+3.9° 51.6£3.3° 52.0£3.7° 39.5+3.9 33.143.7°

Values are mean=SD (#=3). Different small letters in the same property indicate a significant difference (p<0.05) by Duncan’s multiple range test.

0.04 mM ascorbic acid
90.5% acarbose
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Fig. 5. Consumer preference rating of non-fermented and
fermented apple juice. Non-fermented apple juice was indicated in
a black line and fermented apple juice was indicated in a grey line.
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