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EXECUTIVE SUMMARY

Project Title:  Functional fermented beverage from Tunyasirin and Lanna Rices
Investigators Affiliation
1. Ms. Ni-orn - Chompsri Agricultural Technology Research Institute

2. Mr. Rattanapol Panomwan Na Ayutthaya  Agricultural Technology Research Institute
Project Period : 1 year from October 2013 to September 2014

Objectives :
To investigate utilization of Tunyasirin rice and Homlanna rice for fermentation by

mixed starter cultures and examine the quality of fermented products

Scope of Research :
Tunyasirin rice and Homlanna rice were used as raw materials for fermented
beverage making. Different prototypes of starters were used in the beverage fermentation

process. Microbiological, chemical and organoleptic analyses were carried out.

Methodology :

1. The study of influence of rice cultivars and water addition on fermentation
process

The experimental design of 2x3 factorial in completely randomized design (CRD)
was used for chemical analysis. The experimental design of 2x3 factorial in randomized
complete block design (RCBD) was used for sensorial analysis. Two replications were
carried out in this trial. Two factors were rice cultivars at 2 levels, i.e. Tunyasirin rice and
Homlanna rice and levels of water addition at 3 levels, i.e. 300, 400 and 500 mL.

2. Investigation of influence of mixed starter cultures on quality of fermented
rice product

The selected raw material of rice from No.1 was utilized for the rice fermentation
using mixed starter cultures. The experimental design of 2x3 factorial in completely
randomized design (CRD) was used for chemical analysis. The experimental design of 2x3
factorial in randomized complete block design (RCBD) was used for sensorial analysis. Two
replications were carried out in this trial. Two factors were the 1™ inoculation prototype at
two levels, i.e. L and A and the 2" inoculation prototype at 3 levels, i.e. S. T. K.

3. The study and development of fermented beverage product from rice



The three treatments of beverage with different levels of sugar acid ratio were
performed. They were the sugar acid ratios of 20, 30 and 40.

4. Evaluation of the study

Evaluation of fermentation process was done by microbiological, chemical,

organoleptic and statistical analyses.

Results and discussion :

1. Effect of rice cultivars and water addition on fermentation process
Fermented beverage production from Tunyasirin and Homlanna rice was examined by
employing different levels of water addition during fermentation. The results showed
that different rice cultivars and water content during fermentation affected the
fermentation rate. Using Homlanna rice as substrate with water addition at the level of
500 ml produced the maximum fermentation rate in this study. Microbiological analysis
during fermentation revealed that yeast change was between 4.04-7.40 log CFU/ml and
lactic acid bacteria change was between 5.41-8.82 log CFU/ml. Fermentation of
Tunyasirin rice yielded lower content of total acidity but higher content of total
soluble solids in product than fermentation of Homlanna rice (p<0.05). Higher levels of
water addition resulted in lower levels of total acidity and total soluble solids in the
products (p<0.05). Fermented product made from Tunyasirin rice was rated higher
scores than from Homlanna rice in sensory evaluation (p<0.05). Water addition at the
lowest level of 300 ml brought the most preferred organoleptic quality of the product
(p<0.05). According to the results, using Tunyasirin rice cultivar and water addition at
the level of 300 ml was the appropriate choice of fermented beverage production for
further study.

2. Effect of mixed starter cultures on quality of the fermented beverage
from rice
Two types of mixed starter cultures, i.e. mixed starter cultures (L) and pure culture (A)
were applied for rice fermentation. The results showed the impact of mixed starter
cultures on different rice fermentation. Rice fermentation with mixed starter cultures of
A/S displayed the most rapid of fermentation rate. Yeast count during fermentation was
between 4.0 - 7.7 CFU/ml. Chemical analyses of fermented beverage products from
different types of mixed starter cultures indicated that there was an impact of starter
types on chemical and sensorial properties in the products. The panel evaluated the
clarity attribute of fermented beverage from rice by starter L at higher level than starter A.

Fermentation by starter S gave the clarity attribute at higher level than starter T and K



(p<0.05). The fermentation with starter A was selected to investigate the fermentation
using 3 types of mixed starter cultures. The products of 3 treatments had the average
contents of phenolic compounds and antioxidant activity of 69.35-92.64 mg/l and 8.01-
9.10 % ABTS scavenging effect, respectively. The sensorial scores of the fermented

beverage product from rice was averaged at 14 scores from total scores of 20.

3. Development of fermented rice beverage
Three different levels of sugar-acid ratio were used to produce fermented rice beverage.
The values of antioxidant activity in the three treatments were ranged between 6.28-9.52
% ABTS scavenging effect. The panelists rated the highest scores of color, odor and flavor
attributes in fermented rice beverage at the level of sugar-acid ratio of 20 (p<0.05) while

the overall preference scores were not significantly different (p>0.05).

Conclusion :

1. The appropriate conditions of fermented beverage production were using
Tunyasirin rice cultivar and water addition at the level of 300 ml.

2. Mixed starter cultures affected the difference of rice fermentation. The
fermented rice beverage product showed contents of phenolic compounds and
antioxidant activity of 69.35-92.64 mg/l and 8.01-9.10 % ABTS scavenging effect,
respectively.

3. The fermented rice beverage at the level of sugar-acid ratio of 20 possessed the

highest value of antioxidant activity and sensory quality.

Suggestions :

Research results obtained from this study are information in scientific fermentation
using Thai agro-produce which can be applied as database for further research
development. Various aspects should be additionally investigated, e.g. comparison rice
cultivars besides the cultivars used in this study, further study on fermented beverage
using mixed starter cultures, physicochemical analysis in depth, consumer test, in order to

apply the results for commercial production.
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