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Abstract

This research aimed to study effects of ultrasonic waves on the fermentation process of black tea
kombucha. Kinetics of TA during kombucha fermentation, fermentation time, physical and chemical properties of
kombucha black tea and the number of yeasts were studied. It was found that the appropriate ratio for 1 Litre of
kombucha fermentation at room temperature was 3 g/L of black tea, 10%(w/v) of sugar and 10%(v/v) of scoby. By
using the appropriate ratio, the good taste kombucha black tea would obtained from 8 — 11 days of fermentation
time with final pH 3.30+0.303 and total acid (in terms of acetic acid) of 4.25+0.110 g/L. In addition, the effect of
ultrasonic waves on the fermentation time, the physical and chemical properties of kombucha tea showed that the
longer the ultrasonic treatment, the shorter the fermentation time of kombucha tea without color changes of black
tea kombucha. The shortest fermentation time occurred in the black tea kombucha fermentation with the
ultrasonic treatment of US pulse-US pause 30 mins per day (60%). The kinetics of TA during the fermentation of
black tea kombucha could be well explained by exponential equation; A = Aoe’kt with R* of 0.96 — 0.99.

However, properties changes during fermentation depended on source of scoby and fermentation condition.

Keywords : kombucha ; black tea ; ultrasonic ; fermentation
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Figure 1 Experimental set-up of control fermentation
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Table 1 The designed ultrasonic treatment during fermentation of black tea kombucha

Total time of ultrasonic treatment per day Period of US pulse Period of US pause
Treat no.
(min) (sec) (sec)
1 10 30 30
2 20 30 30
3 30 30 30

ReVsense

o L] [ ]}
° ° (=]

(L]

Figure 2 Schematic diagram of ultrasonic treatment with black tea kombucha
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Figure 3 1 L of black tea kombucha
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Fermentation time (days)
Figure 4 Titratable Acidity (TA, g/L), pH value and Total Soluble Solid (TSS, °Brix)

During fermentation of black tea kombucha, at room temperature (25—2800)
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Figure 5 fermentation of black tea kombucha without ultrasonic (Control) (A)

Ultrasonic treatment with fermentation of black tea kombucha (40 kHz) (B)
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Figure 6 Evoluation of TA (g/L) during 14-day fermentation period of black tea kombucha

(Exponential equation) comparing between with and without ultrasonic treament
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Table 2 Mathematical equation of evaluation of TA (g/L) and R? during fermentation of black tea kombucha in
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Reduction of

Suitable Increasing of TA
fermentation time
Treatment Equation R-Squared  fermentation (g/L) comparing with
comparing with control
time (day) control (%)
(%)
Control A —1.4898e°1324 0.96 8 - -
US10 min A =1.8557¢°%'2%* 0.99 6 25% 24.56%
US 20 min A=20106e%"% 0.96 6 25% 34.96%
US 30 min A = 2 3585p°120% 0.98 5 60% 58.31%
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Figure 7 Evaluation of pH value and Titratable Acidity (TA) during fermentation of black tea kombucha
comparing in each treatment at 14-day period

(A) Control (B) US 10 min (C) US 20 min (D) US 30 min
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Figure 8 Evaluation of Total Soluble Solid (TSS, oBrix) during 14-day fermentation period of

black tea kombucha comparing in different treatment
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Table 3 Average value of brightness (L*) in CIE (L*a*-b*) at day 0 and day 14 during kombucha fermentation

- L+ a* b
(L*a*b%) 0 Days 14 Days 0 Days 14 Days 0 Days 14 Days
Control 2.60£0.812° 1.7520.040°" 0.08+0.227" 0.02+0.394" 1.1240.367" -0.28+0.909°
US 10 min 2.4620.199" 3.26+0.265° 0.003+0.300" 0.1740.258° 0.94%0.345°  0.20+0.459"
US 20 min 2.28+0.227% 3.84+0.131° -0.11£0.109% -0.55+0.300" 1.1640.492" 1.38+0.797°
US 30 min 2.43+0.127° 4.93+0.044° -0.42+0.272% -0.22+0.587% 1.24+0.471% 0.22+0.263"

"Values are mean + SD; n=3 and different superscript within a column significantly different (p<0.05)
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Figure 9 The color of black tea kombucha in (A) Control (B) US 10 min (C) US 20 min (D) US 30 min
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Figure 10 Evaluation of Yeast (CFUx10%) during 14-day fermentation period of black tea kombucha

Comparing control condition and US pulse-US pause (30 min per day)
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