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Fermentation of Cucurbita maxima Extracts with
Microganisms from Kimchi

Hyun-Ji Roh and Gi-Eun Kim*
Department of Biotechnology, Seokyeong University, Seoul 136-704, Korea.

Abstract 19 strains, which could be identified as Lactobacillus sp. were isolated. The Cucurbita maxima has been
known as a traditional healthy food and variable positive effects on the human body were already reported.
in this study we tried to develop a production process for a healthy fermented drink with Cucurbita maxima
and strains originated from Kimchi. Many kinds of /acctobacci species existed in the fermented food cannot
survive in the acidic conditions in the stomach. So we tried to search and select a strain, which can arrive
to the small intestine. A species of a Lactobacillus named as C332 was identifed as Lactobacﬂ/us plantarum
and selected for the fermentation process. With the treatment with artificial gastric juice and artificial bile the
survival rate of the cells could be calculated. The physiological characteristics at the variable conditions have
been tested. After fermentation process the sensoric tests on the product with panels were tried. The most
of the cells could survive in the acidic conditions and falcultive anaerobe. Especially some antibacterial effects
aganinst E.coli were also found. With all kinds of the results from our research the fermented Cucurbita
maxima drink can be a successful item in the market.
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Fig. 1. Growth of strain C332 in the medium made of C.
maxima extract.
OD (W) and glucose concentration (4) during C332
cultivation.
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C. maxima broth medium with CO,

400
1 |
1350
0.8 ] =
300
— [=]
[ [=]
£ oosf 1250 5,
8 £
a 1200 @
0 04 8
2
150 B
02
1100
0 L 1 —_ L L L -50
0 2 4 6 8 10 12 14

Time (h)
Fig. 2. Growth of strain C332 in the medium with CO; gas
made of C. maxima extract.
OD (M) and glucose concentration (@) during C332
cultivation.
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Fig. 3. Inhibitory effect of fermented extract of C. maxima on
E. coli.
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Fig. 4. pH variation of MRS on C. maxima extract under CO2
atmosphere.
MRS (®), MRS with CO, (M), C. maxima (&), C.
maxima with CO. (@) during C332 cultivation.
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Table 1. pH charge, fitration acidity, CFU according to the
aerobic and anaerobic conditions

- Titratable acidity as  Viabie cells
€332 Original pH "\ ic acid (%) (CFU/md)
Aerobic 3.89 1.34 1.11x10®
Anaerobic 3.80 1.41 1.12x10°
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16rs RNA Full Sequencing

S AFe Bl FHEFow Be® o 3324 Bigk
16r RNA Full SequencingS &t #F $4& 23
o 1 A3 C332% Lactobacillus plantarum®] ZE0]
99%E FA=AHFig. 5).

Lineage:
Results for Query Sequence: J, 1384 unique oligos

no rank Root (20) {match sequences)
domaln Bacteria (20}
phylurn Firmicutes {20]
class "Bacili" (20)
order "Lactobacillales” 20)
family Lactobacillaceae [20)
genus Lactobacillus {20)

000539959 11311 Lactobarillus plantarum; DSM 13273; AJ9E54E7
S000638380 1298 uncultured bacterium; E590; DQZ7080
S000941650 ;1447 Lactobacillus plantarum; NRIC 0384, AB3626‘3
5000941651 1447 Lactabacillus plantarum; NRIC 0385, AB362454
$000941692 5 1447 Lactobacillus plantarum; NRIC 0386; AB362655
5000941693 1447 Lactobacillus plantarum; NRIC 0387, AB362656
5000941635 1451 Lactobacillus pentosus; NRIC 0391; AB362658
S000941697 51432 Lactobacillus pentasus; NRIC 0394, 48362680
000341698 5 1436 Lactobacillus pentosus; NRIC 039%; AB362661
S000941659 1440 Lactobacillus pentosus; NRIC 0396; AB3E2642
5000341700 51451 Lactobacillus pentosus; NRIC 0397, AB362663

000941701
5000941702
5000941703
000941705
5000941706
000941707
000941708
$000941709
5000941710

51447 Lactobacillus pentosus; NRIC 0398; ABI62664
1447 Lactobacillus pentosus; NRIC 0399; AB362665
1447 Lactobacillus pentosus; NRIC 0400; AB362664
5 1433 Lactobacillus pentosus; NRIC 0404; AB362665
51440 Lactobacillus pentosus; NRIC 0405; AB3EZ2669
51437 Lactobacillus pentosus; NRIC 0406; AB362670
5 1435 Lactobacillus pentosus; NRIC 0407; AB362671
51438 Lactobacilus pentosus; NRIC 0408; AB362672
011985 1436 Lactobacillus pentosus; NRIC 0403; AB362673

Fig. 5. Comparision 16r RNA Full Sequencing result to RNA
databases (NCBI, RDP, and ERRD).
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Table 2. Effects of C. maxima extract concentration and incubation find on taste of C. maxima fermentation drink beverage

factor degree of freedom sums of squares mean square F value
treatment (sample) 1 54.0 4.9 5.5

panel 12 245 2.0 2.2

error 132 118.3 0.9

total 155 196.8
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Table 3. During the 12days deposit in 4°C, CFU, pH, change
of acidity

Oday 3day 6day 9day 12 day

colony count (CFU/mE) 1.18x10% 1.18x10° 1.47x10° 1.15%10° 1.15x10°
pH 3.89 372 3.62 362 3.61
acidity 1.34 139 141 142 142
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