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Preparation of Fermented Mulberry Beverage by Weissella cibaria
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"Major in Nutrition Education, Graduate School of Education, Catholic University of Daegu, Gyeongsan 712-702, Korea
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Abstract: For prepration of fermented mulberry beverage by lactic acid bacteria, one strain was isolated from mulberry
fruit. The strain has high fructose utilization ability and was identified as Weisella cibaria by 16S rRNA sequence analysis
with 99.8% identity. The strain was named as W. cibaria JP0080. W. cibaria JPO080 was inoculated in the diluted mulberry
fruit juice (10, 20, 30, 40 and 50%) with final 1% sugar concentration. The strain reached the log phase within 2 hours and
the stationary phase within eight hours with viable cell count of 2.21x10'°~2.14x10'"" CFU/mL. It showed the strain can be
growth rapidly in diluted mulberry fruit juice. The pH was rapidly decreased during fermentation from 4.9 (before fermen-
tation) to 4.03 (2 hour) and 3.59 (6 hour). Undiluted mulberry juice showed highest acidity level independently fructose
addition and more diluted mulberry juice showed less acidity after fermentation. For sensory test, 9% fructose was added in
fermemted mulberry juice and performed filtration. The results of overall preference showed that no significant difference
while fermendted 10% juice showed significantly low. After 12 hour fermentation of diluted mulberry juice (20%) showed
slightly decreasing of isoquercitrin concentration from 1.06 to 0.89 mg/L, while quercetin concentration was increased from
0.75 to 1.05 mg/L. To conclude, 20% mulberry juice is ideal material for develpoment of mulberry fermented beverage.
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& A =4, anthocyanine flavonoid®] LFEo 2 4Y
Al, FLHAAA, ALS7A, ol 24 Fof A
o] = AL FE H1%o] tH(Chae ef al., 2003; Havsteen,
1983; Ishikura, 1975; Kang et al., 2003).
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Table 1. HPLC conditions for quantitative analysis of func-
tional constituents in non-fermented and fermented
mulberry beverage

Item Operating condition
HPLC Waters €2690/5 HPLC system equipped with
system 2998 photodiode array detector and autosampler
Column YMC-Pack Pro C,q
(5 pm, 4.6x250 mm, YMC Inc., USA)
Sol A: 0.05% H,PO, in H,0
Solvent Sol B: ACN:MeOH:H,0=1:1:1.15
a linear gradient elution from C to B for 65 min
Detector UV 350 nm
Flow rate 0.8 mL/min
L Rit7 Y E9| EdlHlEsEE =Y
of] AN BESRO) B ARPLOR Feluls)
S=o] A AH-E Flshr] el ME(Kim er al., 2010)
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Fig. 1. Growth curve of W. cibaria JP0080 in mulberry fruit
juice at 30°C. closed circle: 10% mulberry fruit juice,
closed square: 20% mulberry fruit juice, closed dia-
mond: 30% mulberry fruit juice, open circle: 40% mul-
berry fruit juice, open square: 50% mulberry fruit
juice, open diamond: 100% mulberry juice, each mul-
berry juice were added fructose final 1%, open trian-
gle: no fructose added 100% mulberry juice.
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Fig. 2. Changes of total cell number in mulberry juice during
fermentation at 30°C. closed circle: 10% mulberry fruit
juice, closed square: 20% mulberry fruit juice, closed
diamond: 30% mulberry fruit juice, open circle: 40%
mulberry fruit juice, open square: 50% mulberry fruit
juice, open diamond: 100% mulberry juice, each mul-
berry juice were added fructose final 1%, open trian-
gle: no fructose added 100% mulberry juice.
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Fig. 3. Changes of pH in mulberry juice during fermentation
at 30°C. closed circle: 10% mulberry fruit juice, closed
square: 20% mulberry fruit juice, closed diamond: 30%
mulberry fruit juice, open circle: 40% mulberry fruit
juice, open square: 50% mulberry fruit juice, open
diamond: 100% mulberry juice, each mulberry juice
were added fructose final 1%, open triangle: no fruc-
tose added 100% mulberry juice.

HRzLO] A9 1247k 1.5x10° CFU/mLe]g}al X1l (Park
and Chang, 2003)3+ 7ol Hl&| o] ZFoHe] whgoX=
gAY 2.21x10'°~2.14x10" CFU/mLE Jeht} o] e &
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Fig. 4. Changes of titratable acidity in mulberry juice during
fermentation at 30°C closed circle: 10% mulberry fruit
juice, closed square: 20% mulberry fruit juice, closed
diamond: 30% mulberry fruit juice, open circle: 40%
mulberry fruit juice, open square: 50% mulberry fruit
juice, open diamond: 100% mulberry juice, each mul-
berry juice were added fructose final 1%, open trian-
gle: no fructose added 100% mulberry juice.
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Table 2. Preference investigation of fermented mulberry fruitjuice (MeanzS.D.)

. Samples
Cjaracterostocs 0% 30% 0% 0% F-Value
Color 3.43+0.94%% 3.55+0.82° 3.22+1.07° 2.24+1.11° 17.666%**)
Flavor 3.0240.92 3.2010.91 2.96+1.14 2.73%1.15 1.709
Taste 3.9240.89° 3.94+1.07° 3.69+1.12° 2.924+0.93° 11.095%%x*
Overall 3.6740.85° 3.88+0.93" 3.7840.92° 2.82+0.91° 14.297%%*
Average 3.5140.71° 3.64+0.75" 3.4140.85° 2.68+0.78 15.203 %%

DSamples: Fermented mulberry fruit juice by dilution

2¢Mean in row followed by different superscripts are significantly different at p<0.05

Dxxp<0.001

Table 3. Levels of two flavonoids in mulberry beverage before and after fermentation

Squeezed mulberry Juice Fermentation

Flavonoid (mg/L, fermented mulberry beverage)

Isoquercitrin Quercetin
20% Before fermentation 1.06 0.89
’ After fermentation 0.75 1.05

Data were mean of duplicate determination. Standard deviations and statistical analysis were omitted for simplicity.
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Fig. 5. HPLC profiles of non-fermented (A) and fermented (B) mulberry juice. HPLC chromatograms were detected at 350 nm.
a: Isoquercitrin, b: quercetin
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