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Abstract

This study was conducted to determine the minimum concentration of citrus juice for basal medium and also
to search for an additional carbon source for the best production of the gel. A concentrate of citrus fruit juice
of 65°Brix, it was diluted to be used as a basal medium. Static cultivation of Gluconacetobacter hansenii TL-2C
for 14 days at 30°C produced the best gel with 7.5+0.4 mm thickness in the 6-fold diluted citrus juice concentrate
without any additional nutrient. However, the same thickness could be obtained with 60 to 100-fold diluted
juice concentrate when refined white sugar was added at appropriate concentrations. Glucose was the most
effective sugar for the both of gel and acid production, and optimal concentration of the sugar was 10° Brix.
Ethyl alcohol at 1.0% had synergistic effects in combination with refined sugar and increased the gel thickness
up to 15.1 mm which was 1.85 times thicker than that of refined sugar alone. However, acetic acid was not
effective. Gel productivity with supplement of ethanol was 172.6+8.4 g wet/L, and it was approximately equal

to 4.7 g of dry gel/L.
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Fig. 1. Effect of citrus juice concentrations on thickness of
the gel fermented by G. hansenii TL-2C.

Commercial citrus juice, a concentrate of 65°Brix, was used as
the cultural broth after dilution by 5~ 10 folds. After inoculation
of seed gel, the broth was statically cultivated at 30°C for 14 days
without any additional nutrient. The juice concentrate was pur—
chased from the Jeju Provincial Development Corporation.
Values in the Fig. are mean* SD and those with different sub-
scriptions are significantly different at p<0.05.
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Fig. 2. Effect of citrus juice concentration on changes in pH, total acidity and thickness of gel fermented by G. hansenii

TL-2C.

The juice concentrate was diluted by 60~120 folds to establish a basal medium system for examining the effect of carbon source
addition on gel fermentation. Sugar content of the diluted juice was controlled to 10°Brix by using white sugar. Figures are pH (A),

total acidity (I3) and thickness of gel (C). Symbols represent the dilution fold as
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Table 1. Effect of sugars and their concentrations on pH,
total acidity and thickness of gel fermented by G. hansenii
TL-2C

Culture broth
Acidity”

. T Gel thickness”
Sugar

pH (96, acetic acid) (mm)
Control” 0% 3.45+0.06 0.03£0.02 0
Glucose 10% 2.07+0.08% 1.53+0.12° 75£0.61°
209% 2221009  0.52+0.05 6.4%0.42
30% 2.05+0.09° 0.76L0.08 4.0+041°
Fructose 10% 290%+0.14%  0.13£0.03% 45035
20% 2701004  0.25£0.03° 3.2£0.57
30% 278007 0.20+0,04 20£0.35
Sucrose 10% 2671007° 0204004 642042
20% 1932008 093005 6.0+0.35'
30% 2.82+0.11" 011002 35+0.35

1'Sugars were added to citrus juice diluted by 100 folds.

Total acidity was measured by using 0.01 N NaOH and

_represented as acetic acid concentration (%, w/V).

YGels were fermented by static cultivation at 30°C for 14 days.

"Diluted juice was used as the control without supplement of
sugar, and it was not computed for range test because no gel

_was produced.

“Values are mean = SD and those with different subscripts are
significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Changes in pH, total acidity and gel thickness during citrus gel fermentation with different kinds of sugar.
Sugars were added to citrus juice diluted by 100 folds. Concentration of each sugar was adjusted to 10°Brix. The gels were fermented
by static culture of G. hansenii TL-2C at 30°C. Symbols are —@— glucose, —B— fructose and —aA—: sucrose.
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Fig. 4. Effect of ethanol addition on changes in pH, acidity and thickness of the gel fermented by G. hansenii TL-2C.
Ethanol (95°¢) was added to diluted-citrus juice which contained 10"Brix of white sugar. The gels were fermented by static culture
of (. hansenii TL-2C at 30"C. Symbols represent the concentration of ethanol as —O—: 0%, —A— 1.0%, —#~: 2.0% and —@—: 4.0%.
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Fig. 5. Effect of acetic acid addition on changes in pH, acidity and thickness of gel fermented by G. hansenii TL-2C.
Acetic acid was added to the diluted-citrus juice instead of ethanol in Fig. 4. The gels were fermented by static culture of G. hansenit
TL-2C at 30°C. Symbols represent concentrations of the acetic acid as —O—: 0%, —a—: 0.5%, —#—: 1.0% and —@—: 2.0%.
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