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Process Optimization for Drinkable Yogurt Based on
By-product Water from Wash-free Rice Processing
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1. Background and objectives

Wash-free Rice is a new type of rice
product which does not require washing
before cooking, due to the advance
separation of “skin bran” during
processing. By-product Water (BPW),
which is produced simultaneously during
the processing of Wash-free Rice, has
high nutritional value however still in a
low rate of utilization nowadays.

In order to improve the utilization rate
and added value of this potential raw
material, this study focuses on using
lactic acid bacteria starter culture to study
the applicability of BPW for a
development of drinkable yogurt.

2. Preliminary identification of
fermentation characteristic in BPW

As a newest application of unknown raw
material, the fermentation characteristics
and growth curve of three selected starter
cultures in BPW were identified. Also, to
resolved the unpleasant flavour and long
fermentation time of final product,
domestication of starter culture in BPW
substrate was carried out, which showed
significant promotion on bacteria activity.

3. Process optimization of drinkable
yogurt based on BPW

Relationship between three single factors
(type of starter culture, fermentation
temperature, and initial glucose content)
with two responses (viable count of LAB,
titratable acidity) was investigated using
Response Surface Methodology (RSM)
by Center Composite Faced Design.
Optimal process condition was obtained
at 38.2 °C fermentation temperature, 4.2
g/100 mL initial glucose content and

Superviser: 4bAT B B3I HS

fermented by starter culture 1 (YO-MIX
505). The final product derived from this
optimum process reached to 7.7 log
CFU/mL of LAB viable count and 1.2%
titratable acidity with high sensory
properties. Model regression analysis and
verification experiment showed the high
reliability of predicted models and
condition. Finally, as conclusion, process
condition of BPW-based drinkable
yogurt is successfully optimized by RSM.

4. Conclusion and prospect

This research was the first time to utilize
BPW for beverage production. The
growth pattern of L. bulgaricus and S.
thermophilus in BPW was investigated,
which may provide theoretical support to
further study. Domestication of three
starter cultures also showed significant
promotion on bacteria activity. An
optimal process condition of BPW-based
drinkable was optimized by RSM. The
final product derived from this optimum
process could reach to a high quality. All
results showed utilization value of BPW
has been promoted in this research. And
BPW is potential to be used as a material
for fermented products.

| received from SATAKE.Co
— | BPW by refrigerated transportation
stream thawing
Unﬁ'eeze at room temperature
water bath,
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Fig 1. Process flow chart of BPW-based drinkable
yogurt under optimal process condition




Effect of Roasting and Storage on Chemical Component and Sensory Score of Specialty Coffee
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1. Background

Coffee is one of the most consumed food products in the
world and Specialty coffee consumption is increasing in
recent years. Changes in coffee quality after roasting and
during storage are the most interesting factors for
consumers. Although the expiration date evaluation
requires an accurate definition, the degradation of
specialty coffee during storage has not yet been
elucidated. Chemical and physical changes that occur
during storage alter the flavor of coffee as the final
beverage. The products resulting from lipid oxidation and

acid degradation can directly cause off-flavors.

2. Objective
In this experiment, the quality change of coffee due to the
change of chemical composition was determined with
sensory evaluation. Effect of roasting condition and
storage period on

lipid oxidation, organic acid

composition, and sensory evaluation were determined.

3. Material and Method

Lipid oxidation and sensory evaluation

To determine the lipid oxidation, changes of peroxide
value (PV) as conjugated diene and conjugated triene
content, and acid value (AV) as a free fatty acid content
were analyzed. To evaluate the changes in the flavor of
the coffee, cup quality was determined by following the
brewing standard of the Specialty Coffee Association
(SCA). Sample coffee beans were roasted in 3 different
levels: light roast, medium roast, and dark roast, then

stored up to 85 days after roasting.

EECES 4= BRI o D A [ S i

Organic acid composition and sensory evaluation

To clarify the changes of organic acids, carboxylic acids
(citric acid, tartaric acid, malic acid, succinic acid,
pyruvic acid, formic acid, and acetic acid), quinic acid,
Cafteine and phenolic compounds (chlorogenic acid and
caffeic acid) were analyzed by HPLC/UV-VIS. For
sensory analysis, cupping was performed by following
the standard of SCA. Sample coffee beans were roasted

in 3 different levels and stored up to 105 days.

4. Result and Discussion

Roasting caused rapid oxidation of lipids, and most
organic acids in coffee beans were reduced, but
monocarboxylic acids such as pyruvic acid, formic acid,
and acetic acids were produced during roasting.
Chlorogenic acid was thermally decomposed and
produced quinic acid and caffeic acid. Storage had a
greater effect on lipid oxidation, the results suggest that
lipid oxidation after roasting progressed rapidly during
the first 40 to 50 days and slowed down. The composition
of the organic acid was relatively stable during storage.
In all sensory experiments, the rating score decreased as

storage proceeded.

5. Conclusion

In this study, although changes in coffee flavor require
consideration of various factors, changes in the organic
acid composition during roasting and lipid oxidation
during storage were suggested to affect flavor formation.
Therefore, this study concluded that lipid oxidation and
organic acid composition could be one indicator to

determine the shelf life of specialty coffee.
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15 ADOHEETET V% AFRE LT= (Table 1), HEEAEEEEHD 21
FERMFMIEFEED 1 ->TH 5 RPDEZHEH L CTHRREL =,
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Process Development of Blueberry Wine with High Content of Functional Compounds

Supervisor: Yutaka KITAMURA; Toru OKUDA; Mito KOKAWA

EOEBE (201821166)

1. Background

Blueberry is well known for its high nutritional content
such as phenolic compounds, especially rich in skin and
seeds. Therefore, it is suitable to make into wine with
higher functional compounds and antioxidant capacity.
However, pomace, a kind of by-product that contains
most of bioactive compounds, is produced during
winemaking process. To increase the utilization of
pomace, Micro Wet Milling (MWM) system is used to
produce wine with a smaller particle size, which can
reserve more nutritional compounds and increase the
taste of wine.

2. Objectives:

The aim of this study is to establish a process for
producing blueberry wine rich in functional compounds
by MWM system and investigate effect of MWM on
wine properties by comparing with wine manufacturing
by using potassium metabisulfite (PM, a kind of food
additives usually used in winery).

3. Materials and methods:

In the research, Rabbiteye blueberry (Vaccinium
virgatum) was used for fermentation by wine yeast. The
total soluble solids content was enriched up to 21°Brix
before fermentation to obtain a potential alcohol level
of approximately 12%vol. Fermentation was conducted
at 22+1°C, and total soluble solids and alcohol content
were measured during fermentation.

Blueberry wine fermentation following the conditions
above was conducted by different processes, including
filtration (Wine 2), MWM before (Wine 4) and after
fermentation (Wine 3), then physicochemical properties
and functional content such as total polyphenol content
(TPC) and anthocyanin content (TAC) were analyzed.
Antioxidant activity was also determined to find a
relationship with functional compounds.

In order to investigate the effect of MWM on wine
properties, blueberry wine fermented with potassium

metabisulfite addition (40, 60, 80, 100 mg SO»/L wine)
was used to compare with wine produced by MWM
after fermentation.

4. Results and discussion:

Blueberry wine fermentation could complete after 35
days when total soluble solids content reached a
constant level (6-7 °Brix). Total soluble solids and
alcohol content changed fast in the first 20 days of
fermentation and then became slower until finish.

The TPC, TAC and antioxidant activity of wine with
MWM after fermentation (Wine 3) was the highest
compared with MWM before fermentation (Wine 4) and
without MWM (Wine 1), which indicated phenolic
content and antioxidant activity of blueberry wine could
be improved by applying MWM after fermentation.
Physicochemical properties such as pH, brix and
alcohol content didn’t show so much difference among
wines produced with and without MWM. But wine
color was changed along with anthocyanin content and
could be improved by MWM after fermentation.
Results of comparison with PM addition experiment
showed that wine produced with MWM after
fermentation had the similar effect with wine produced
with 100 mg SO/L and 40-60 mg SO/L addition on
TPC and TAC, respectively.

5. Conclusion:

The wine fermentation could complete within 35 days.
MWM could increase functional compounds such as
total polyphenol and anthocyanin content in blueberry
wine when it was applied after fermentation.
Antioxidant activity of blueberry wine also increased
along with these functional compounds. MWM could
also improve taste of wine by decreasing particle size.
Moreover, blueberry wine with pasteurization and
MWM after fermentation might have the potential to

replace potassium metabisulfite used in the winery.
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