NIansnaAluladnisens unninetdeasiy N 19 adui 1 unsiay - dguieu 2567 19

inuaRvasuilnafifidendndusiuuislusiugaaznisfineaignisiiuine
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ABSTRACT

The objective of this research was to develop a
high-protein red bean milk product using concentrated red
bean protein and a sterilization method. The ideas for the
product development were taken from a study of
consumer attitudes which used the laddering technique
and the shelf-life of the product was also evaluated. The
results of the study on the health and nutritional attitudes
of 30 consumers found that consumers could be divided
into 2 groups according to their health consciousness scores
(Group 1 = 5.71 points and Group 2 = 3.63 points) and their
interest in dairy products from plants (Group 1 = 5.86 points
and Group 2 = 3.69 points). The attitudes of the Group 1
test-taker towards the red bean milk products were that it
contained high protein, a delicious taste, was sweet without
sugar, was not viscous, and had attractive packaging. The
red bean milk formula was developed by adding 5.7 grams
of concentrated red bean protein per 100 milliliters, so that
it could claim to have a high protein content, according to
the Ministry of Public Health Announcement (No. 445),
2023. The product shelf-life was studied under accelerated
conditions at 35, and 45 degrees Celsius for 3 months. It
was found that the products stored under these conditions
at 35 and 45 degrees Celsius showed an increase in
yellowness, while pH, total solid content, and consumer
acceptance were significantly decreased. We assessed Qig
of the test by identifying a pH drop below 4.3 as an
unacceptable criterion. It was found that the product has a
shelf life of approximately 269.4 days at 25 degrees Celsius.
Therefore, we can further utilize this research to develop

plant-based milk products that align with consumer needs.

Keywords: red bean protein concentrate, high-protein
plant-based milk, laddering technique, shelf-life accelerating

technique
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Table 1 Ingredients of plant-based milk from red bean protein concentrate.

Ingredients (g/100g)

Red bean
Red bean ik Creamer
mi
protein divested Hot Sweetener Sweetener from Cocoa  Chocolat Gellan
igeste
concentra & i water (Sucralose)  (Acesulfame K)  Coconut — powder e Flavor gum
wi
te powder oil
enzymes
5714 49.272  40.000 0.007 0.004 4.000 0.600 0.400 0.003

pecled red beans  p Add water in a ratio of red L,

beans to water (1:6)

Blend for 3 minutes at

maximum speed

Add red bean protein concentrate .
Inactivate enzyme

reactions at 100+1°C for 10
minutes, then filter through
a 100-mesh filter cloth

to red bean milk and mix with

cocoa powder, creamer, coconut | ¢

oil, sweetener, chocolate flavor

and gellan gum in hot water

v

Add alpha-amylase
enzyme at 0.3% to red
bean milk and incubate at
55+1 °C for 2 hours

Preparation of red bean ) ) i ) )

Mix the ingredients using a homogenizer
protein concentrate
] at a speed of 500 rpm for 30 seconds,
according to the method

then pour into a glass bottle.
of Ahmed et al., (2018)

—>

Heat using an autoclave at
121+1°C for 15 minutes

Figure 1 Production process of plant-based milk with red bean protein concentrate
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a

gnenaiusnwfigamgindenism (fu) = Q%7 x ergnsinusnegamadl T1 () (3)

Y

o Bs(m = egmsiiununitgamgil T (Fu)
Os(T+10) = ogmafiusnwfigaumnd T+10 (Fu)
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n1suuana uw u51aa (cluster analysis)

Aaszvinasewaila Hierarchical cluster analysis

Ingld35 Ward’s aggregation Tun1357unqu uae
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wU3U5IU8IT8Y A Analysis of Variance (ANOVA)
A aulUswnsy SPSS (SPSS, IBM, NY, USA) ua s
\Wisuiisuaadelngdd Duncan’s New Multiple’
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(p<0.05)
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Table 2 Clusters' profile on attitudinal questionnaire referring to the importance of health and

plant-based products (N = 30).

Statements Average score
Cluster 1 Cluster 2
(n=14) (n=16)
1. | believe that food is essential for health. 6.93™ 6.19™
2. | think that consuming certain food products affects health. 6.57™ 6.19™
3.1 think that consuming some food products may help prevent certain 6.29° 4.94°
diseases.
4.1 do everything | can to keep myself healthy. 5.50° 4.06°
5.1 am interested in measures to prevent certain diseases. 6.00° 5.19°
6. | exercise regularly for good health. 4.36™ 3.00™
7.1 am interested in weight loss. 5.93° 4.06"
8.1 am interested in getting an annual health checkup. 5.71° 3.63°
9. Good overall health and high nutritional value have an impact on my 5.36™ 4.81™
food choices.
10. I am interested in healthy food products, but | don't really like them 5.93™ 4.88™
much.
11. 1 am interested in consuming products that have a high protein 6.00° 3.94°
content.
12.1 am interested in consuming plant-based protein products. 5.64° 3.56°
13. 1 am interested in plant-based milk products. 5.86° 3.69°
14.1 am interested in high-protein plant-based milk products. 5.86° 4.06°

Remark: Values with different superscripts in the same row indicate that average scores for cluster 1 and cluster

2 are significantly (p<0.05); NS Means not significantly different within the same row (p>0.05)

1.2 nan13AneIA1uA 09n15vaE U laAD
HAnA I uNNYlUTAUgIAeITn1TTuNBaluuY
ﬁ’lﬁ'U‘iaJl'u (laddering technique)

LRUAWENSUS (Hierarchical value map)
91038158 BAI A 18R INLUUEITUT UT
NARAMNUNNTY Aaandlu Figure 2 1 Figure 2A
ﬁa@’maauﬁwm (31U = 30, cut-off = 3) Figure
28 e fnaaoulungudl 1 ($1uru = 14, cut-off =
1.4) wag Figure 2C Ao fnaaeulunguil 2 ($1uu
= 16, cut-off = 1.6) INNNAVBINITANYIAINY
éT’eNmisuaqQ’U%Imﬁ’sEﬁ%mié’mmwaﬁ,wuﬁﬁu%u
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Figure 2 Hierarchical value map of laddering for all respondents, Consumers in Cluster 1

and Consumers in Cluster 2

Remark: A = all respondents (n=30, cut-off = 3), B= Consumers in Cluster 1 (n=14, cut-off = 1.4), C= Consumers in

Cluster 2 (n=16, cut-off = 1.6)
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Table 3 Change of physicochemical properties of plant-based milk from red bean protein concentrate

during storage.

Temperature . Average * Standard deviation
Storage Physical
for storage . .. Lightness Yellowness Total solid
duration characteristics Redness (a*) pH )
(@) (L*) (b*) (°Brix)
Day 0 C 47.66+1.49™ 979+0.71™  14.41+039° 575+0.05° 831+0.12°
1* Month C 47.83+152™ 987+0.79™  14.97+058° 545+0.14° 8.08+0.33%
35 :
2" Month ;C 48.01+0.75™ 10.07+0.51™ 15.55+0.76° 5.10+0.72°  7.26+0.15"
3" Month C 48.76+029™ 9.59+022"™  16.38+0.17° 4.91+0.01°  6.66+0.13°
Day 0 C 46.96+0.31° 9.64+0.54™ 14.63+0.31° 5.80+0.15° 8.45+0.33°
1** Month C 48.72+0.48° 9.94+0.33"™  16.06+0.38° 5.22+0.16° 7.81+0.44°
a5
2" Month C 49.55+0.20° 9.97+0.05™ 17.70+0.24° 4.29+0.11° 6.56+0.15°
39 Month Q 49.67+0.47° 9.92+0.20™ 17.92+0.16° 4.16+0.01° 6.23+0.08°

Remark: *“ Different characters within same column for each storage temperature indicate significant differences (p<0.05).

"Not significantly different within the same column for each storage temperature (p>0.05)
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A Sensory evaluation scores of plant-based milk

from red bean protein concentrate stored at 35 °C

Appearance
7
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Overall Taste Taste
Aftertaste Flavor
Texture Sweetness
Day 0 e 1st Month 2nd Month  ——3rd Month

Sensory evaluation scores of plant-based milk from

red bean protein concentrate stored at 45 °C
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from red bean protein concentrate stored at 35 °C
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Figure 3 Sensory evaluation scores and acceptance rate of high protein plant-based milk from red
bean protein concentrate stored at A) 35 °C and B) 45 °C.
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Tusilelada (proteolysis) @ v@runsavinlwiin

nIneziludasy (free amino acids) lalanizoe
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Table 4 Microbial contamination during storage analysis.

. Microbial type (CFU/g) Salmonella
Storage time
(month) Total Bacillus Staphylococcus Clostridium spp.
plate count cereus aureus perfringens (per 25g)
0 <10 <10 <10 <10 nd
1 <10 <10 <10 <10 nd
2 <10 <10 <10 <10 nd
3 <10 <10 <10 <10 nd

Remark: nd = Not detected.
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