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Product development of germinated brown rice drink mixed with

instant beetroot powder
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Abstract

The objectives of this research are to develop products of germinated brown rice juice with
beetroot powder and to study the physical, chemical, and microbiological quality of the product, as well
as to study consumer acceptance of the product. According to the results, they showed that germinat-
ed brown rice juice, instant beetroot powder at 7%, had a sensory test score for color, smell, taste,
texture, and overall preference at the highest level which were 7.12+0.65, 7.23+0.61, 6.90+0.63, 7.20+0.56
and 7.14+0.82 respectively. The physical quality in terms of color, L* = 78.10+0.42, a* = 7.06+0.18, and
b* = 4.63+0.10 and solubility (%), the result was 41.93+0.42. The water absorption index was 11.95+0.05
and the puffing capacity was 0.34+0.01. In the aspect of chemical quality, it was found that the water
activity (aW) was 0.3302+0.003, the pH value was 6.55+0.01, the moisture content was 6.39+0.10, the ash,
fat, protein, and fiber content were 2.11+0.03, 2.14+0.02, 6.46+0.10 and 1.12+0.22, respectively. Accord-
ing to the microbiological quality, it was found that the mean quantity of microorganisms was found
which was yield was less than 1x10* CFU/g and the mean yeast and mold content was less than 10
CFU/g, which was within the community product standards. In terms of consumer acceptance of the
total of 200 consumers towards this product, it was found that the overall preference had an average
score of 7.18+0.87. If there was a germinated brown rice drink with instant beetroot powder for sale, the

consumers would make their purchase decisions, accounting for 85%.

Keywords: Beetroot, Brown rice, Drink, Germinate, Instant

Corresponding author: Janya_tho@dusit.ac.th
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Introduction

Nowadays, not only is rice a staple food
for Thai people, Thai farmers are also able to
increase the value of their rice by transforming it
into germinated brown rice in order to be able to
preserve it for a long time and help create added
value. Bringing rice to generate the new product
which is germinated brown rice has become trendy
in many countries in the functional food group.
Moreover, germinated brown rice is also more
beneficial than normal brown rice. Germinated
brown rice is the introduction of brown rice through
the germination process which during the germination
process of the rice, it is activated by hydrolytic
enzymes, which lead to the formation and
accumulation of some bioactive substances such
as Y-amino butyric acid (GABA), free amino acids,
and antioxidants [1]. Germinated brown rice contains
more bioactive compounds than white rice or nor-
mal brown rice, [2] which contains gamma-amino
butyric acid (GABA) 15 times more than normal
brown rice. GABA is an amino acid which has its
important role to act as a neurotransmitter in the
central nervous system and is also considered an
inhibitory neurotransmitter. It acts to maintain
balance in the brain, helps relax the brain, assists
in deeper sleep, and can prevent brain damage that
causes memory loss (Alzheimer’s), weight loss, good
skin, slow down ageing. Besides what mentioned,
it is effective in digestion and absorption in the body
as well and has high in nutrients that are beneficial
to the body, which several studies have shown that
eating germinated brown rice continuously helps
to speed up the metabolism of the brain, helps

prevent colon cancer, helps maintain blood sugar

levels, and helps with blood pressure, and prevents
heart disease as well. For beetroot (Beta vulgaris
L.), it is a healthy vegetable with very important
nutrients due to its relatively high bioactive
substances. It contains betalains, vitamin C (ascorbic
acid), carotenoids, polyphenols, flavonoids, and
saponins [3]; betalains is an amino acid that inhibits
the occurrence of cancer. It can help reduce the
growth of tumors. It also makes the blood, wind
and circulatory system work better. It is rich in
vitamin C. It helps to increase oxygen to the cells
in the body which helps them to stay away from
cancer. There is a purple substance called
anthocyanin, which has property acting as antioxidant
that reduces carcinogens and helps reduce the risk
of heart disease and paralysis as well. Beetroot also
contains dietary fiber. This will help lower blood
pressure and lower cholesterol [4]. Therefore,
beetroot is considered the vegetable that is quite
beneficial. Beetroot should be processed into
powder for longer storage and is an essential
ingredient in health care products. The production
of powdered beverages is gaining great attention
nowadays which adds the value and makes it more
convenient for consumers. Moreover, the product
is lightweight and convenient transportation too.
As a result of the aforementioned reasons,
the researcher has the idea to develop a product
of the germinated brown rice with beetroot powder
to suit consumers who love being healthy today.
The physical, chemical, and microbiological qualities
of the product as well as the consumer acceptance
of the germinated brown rice drink with the instant

beetroot powder were studied.
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Material and Methods
1. Study on the quantities of germinated brown
rice and beetroot powder for making germinated
brown rice juice with instant beetroot powder
The process for preparing germinated
brown rice powder was done by washing and
soaking 105 jasmine brown rice in the ratio of rice:
water at 1: 2 for 4 hours, then drained the steeping
water by putting in a container with holes to allow
water to flow out. Wrapped in a thin white cloth.
Left it in a dark place for 18 hours to get fresh brown
rice. Then brought the brown rice to bakery in a
hot air incubator at 50°C for 2 hours. Ground the
brown rice with a fine grinder to get the germinated
brown rice powder. For the process of preparing
the dried beetroot, it could be done by cleaning
beetroot, sliced it using the cutter; made to a
thickness of 1 mm. After that, dried beetroot pieces
at 60°C until the moisture content of the beetroot
pieces reached 2.33%. After that, brought the
beetroot pieces to grind with the grinder for 3
minutes to acquire the beetroot powder. Brought
the beetroot power to mix with the germinated
brown rice powder at the ratio of 1, 3, 5, 7 and 9,
respectively, of total weight. The germinated brown
rice juice formula with instant beetroot powder
consisted of germinated brown rice, beetroot
powder, milk powder, and sugar. The amount of
beetroot and germinated brown rice powder were
varied according to the ratio. Used 30% milk powder
and 15% sugar for all formulas. Brought the finished
germinated brown rice juice mixed with beetroot
powder to test for sensory quality using a 9-Point
Hedonic Scaling [5] with a score of 1-9, a score

indicating preference and acceptance of

characteristics. Score of 1 means dislike the most
and score of 9 means like the most. 100 testers
were used to assess the preferences of germinated
brown rice drink mixed with beetroot powder
characteristics such as color, smell, taste, appearance,
texture, and overall preference by controlling the
serving temperature at 65°C and comparing the
mean value through the method of Randomized
Completely Block Design (RCBD) with the Duncan’s
new multiple range test (DMRT) method using the
SPSS preset program at a percentage confidence
level .95 (p<0.05).

2. Study on the physical, chemical and microbi-
ological qualities of germinated brown rice drink
mixed with instant beetroot powder

The formula of germinated brown rice
mixed with instant beetroot powder that received
the most sensory test score was 7%, consisting of
48% germinated brown rice powder, 7% beetroot
powder, 30% milk powder, and 15% sugar was
analyzed. The physical, chemical, and microbiological

qualities were as follows:

2.1 Physical properties analysis

2.1.1 CIE system for evaluating color; L* a*
b* Sphere (Chroma Meter CR 300 Series, Japan) in
which L* color value (brightness value from 0-100
where 0 means dark object, 100 means object has
light color) a* (+ means red color, - means an object
has a green color) and b* (+ means yellow color,
- means blue color).

2.1.2 Water solubility index (WSI) was
analyzed according to the method [6] by using 1

gram of powder sample into a centrifuge tube,
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adding 10 ml of water, and then centrifuging at
rotational speed of 3,000 rpm for 10 minutes,

pouring the clear liquid (supernatant), and putting

it in a moisture can and baking it at 105°C for 24
hours. Water solubility index (WSI) was calculated

as follows.

= Dry mass of sample soluble in supernatant (g) x 100

Dry mass of the whole sample (g)

2.1.3 Water absorption index (WAI) [7] was analyzed by weighing 2.5 ¢ of powdered product in

50 ml of water at a temperature of 60°C, stirred and mixed for 30 minutes. Then, separated at a speed

of 3,000 rpm for 30 minutes to separate the clear part and gel. The resulting gel was weighed to calcu-

late the WAI value.

= Gel weight

Initial dry sample weight

2.1.4 Analysis of swelling power (SP) [8] was done by calculating the water absorption index

(WAI) and dissolution index (WSI).

= Water absorption index (WAI)

(0.1 x (100 - Solubility index) (WSI)

2.2 Chemical properties analysis [6]

1) Water activity value (a ) using the water
activity meter

2) pH

3) Moisture content; it was to find the
weight loss due to evaporation of water and volatile
matter within the specified temperature.

4) Fat content

5) Total ash content

6) Fiber content

7) Protein content
2.3 Microbiological analysis [9]

1) Total microbial count

2) Yeast and mold bacteria

Performed 3 experiments repeatedly.
Statistical data was analyzed by finding means and

standard deviations.

3. Study on consumer acceptance of germinated
brown rice drink mixed with instant beetroot
powder

The formula of germinated brown rice drink
mixed with instant beetroot powder that received
the most sensory test score was 7%, consisting of
48% germinated brown rice powder, 7% beetroot
powder, 30% milk powder, and 15% sugar. This
formula was brought to test the consumer

acceptance. The target group towards the product
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did the Central Location Test which was conducted
with 200 consumers in Mueang district, Lampang
province through the questionnaires containing
consumer data, information about product
consumption, behavior information on acceptance
of germinated brown rice drink mixed with instant
beetroot powder. The sensory characteristics of
color, smell, taste, texture and overall preference
were scored by nine levels of preference (9-Point
Hedonic Scaling). The statistics were analyzed by
means of frequency, percentage, arithmetic means

and the standard deviations.

4. Protection of the rights of the sample group

In this study, the researcher defended the
sample group’s rights by informing the product
tester that this product contains germinated brown
rice, beetroot, powdered milk. Anyone who has
food allergy to one of the ingredients should not
go through the tasting. For tasting, it was volunteered
by the tasters to answer or not to answer questions

which had no effect to drink tasting or product sales

in the said place. The information obtained was
presented as an overview which did not identify

the respondents.

Results and Discussion
1. The results of the study on the quantities of
germinated brown rice powder and beetroot
powder for making germinated brown rice drink
mixed with instant beetroot powder

The results of sensory quality analysis of
germinated brown rice drink mixed with instant
beetroot powder at the ratio of 1, 3, 5, 7 and 9,
respectively by 100 testers were used to assess the
likelihood of different characteristics of germinated
brown rice drink mixed with instant beetroot
powder, namely color, smell, taste, texture and
overall preference using a 9-Point Hedonic Scaling
sensory test with a score of 1-9. The score indicated
preference and acceptance of features, with 1
being the most disliked and 9 being the most liked.

The test results were as shown in Table 1.

Table 1 Sensory quality analysis of germinated brown rice drink mixed with instant beetroot powder

Sensory 1 Formula 2 Formula 3 Formula 4 Formula 5 Formula
characteristics (1%) (3%) (5%) (7%) (9%)

Colour 6.24°+0.72  6.38°+0.86  6.70*+0.91  7.12°+0.65  7.02° +0.77
Smell 6.40°+0.64  6.62°+0.71  6.62° +0.85 7.23°+0.61  6.94°°+0.78
Taste 596°+0.88  6.01°+0.76  630™+0.65 6.90°+0.63  6.45° +0.84
Texture 6.44°+0.92  6.60°+0.69  6.67° +0.71 7.20°+0.56  6.88°°+0.63
Overall preference 6.41°+0.91  655°+0.74  6.60° +0.81 7.14°+0.82  6.64° +0.62

Note : Mean + standard deviation

: The letters a, b, ¢ horizontally mean there is a statistically significant difference (p<0.05).



TR 6 auun 2 NsNAU - SUOAD 2563

2. ongl. InAlU. FoiBaonauwsinesad 13

In the aspect of color sensory characteristic,
it was found that the beetroot content in
germinated brown rice drink product was found to
have a statistically significant difference (p<0.05).
It was found that 7% of beetroot powder content
had the highest color preference score of 7.12+0.65,
followed by beetroot content at the ratios of 9%,
5% and 3%, respectively, which were 7.02+0.77,
6.70+0.91 and 6.38+0.86, respectively. The lowest
color preference score of 6.24+0.72 indicated that
the use of beetroot at a ratio of 7% resulted in
the product having the most acceptable color
characteristic for the consumers.

In terms of attribute, it was found that
the beetroot powder content in germinated brown
rice drink product was found to have statistically
significant difference (p<0.05). It was found that 7%
of beetroot powder content had the highest smell
preference score of 7.23+0.61, followed by beetroot
powder content at the ratios of 9%, 5% and 3%, re-
spectively with smell preference scores of 6.94+0.78,
6.62+0.85 and 6.62+0.71, respectively. As for the
amount of beetroot powder in the ratio of 1%, it was
found to have the lowest smell preference score
of 6.4+0.64, indicating that the beetroot powder
affected the smell sensory characteristic of
germinated brown rice drink mixed with instant
beetroot powder. Beetroot powder content ratio
of 7% resulted in the product having the smell
characteristic that was most accepted by consumers.

For taste sensory characteristic, it was
found that the beetroot powder content in
germinated brown rice drink product was found to

have a statistically significant difference (p<0.05).

It was found that 7% of beetroot powder content
had the highest taste preference score which was
6.90+0.63, followed by the beet content at the
ratios of 9%, 5% and 3%, with the taste preference
scores of 6.45+0.84, 6.30+0.65, and 6.01+0.76,
respectively. beetroot powder content in the
ratio of 1% was found to have the lowest taste
preference score which was 5.96+0.88, indicating
that the beet content had an effect on the taste
sensory characteristic of the germinated brown rice
drink with instant beetroot powder. The amount
of beet at a ratio of 7% resulted in the product
having the most acceptable taste characteristic for
the consumers.

In terms of texture sensory characteristic,
it was found that the beetroot powder content in
germinated brown rice drink product was found
to have a statistically significant difference in the
beetroot powder content (p<0.05). It was found that
the 7% beetroot powder content had the highest
texture preference score of 7.20+0.56. Beetroot
content at the ratios of 9%, 5%, 3% and 1% had the
texture preference scores of 6.88+0.63, 6.67+0.71,
6.60+0.69, and 6.44+0.92, respectively. The results
showed that the beetroot powder t content has
an effect on the texture sensory characteristic of
the product. The amount of beet at a ratio of 7%
resulted in the product having the most acceptable
taste characteristic for the consumers.This was
because it was a suitable ratio of beetroot powder
and germinated brown rice content which were
suitable that did not cause the drink to clump. As
a result, the consumers gave the highest score for

texture preference.
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In terms of overall sensory characteristic,
it was found that the beetroot powder content in
sprouted brown rice water product was found. It
was found that the beetroot powder content in
germinated brown rice drink product was found
to have a statistically significant difference in the
root content (p<0.05), with 7% of beetroot powder
content having the highest overall preference score
of 7.14+ 0.82. Beetroot powder content in the ratios
of 9, 5, 3 and 1 had the overall preference scores
of 6.64+0.62, 6.60+0.81, 6.55+0.74, and 6.41+0.91,
respectively. This affected the sensory characteristics
of the rice drink. The amount of beet at the 7% ratio
resulted in the overall preference characteristic of
the product being accepted by most consumers.

In addition, from the analysis of the sensory
characteristics of consumers on germinated brown
rice drink product mixed with instant beetroot
powder in the ratios of 1%, 3%, 5%, 7% and 9%,
respectively, it was found that the amount of
beetroot powder content in germinated brown rice
drink product had a significant effect on the sensory
characteristics test scores in terms of color, smell,
taste, texture, and overall preference which were
all statistically significant (p<0.05). It was found that

7% of beetroot powder content had test scores of

sensory characteristics of color, smell, taste, texture,
and overall preferences that were most liked by
the consumers which were 7.12+0.65, 7.23+0.61,
6.90+0.63, 7.20+0.56, and 7.14+0.82 respectively.
It also has the good natural color of germinated
brown rice and beetroot powder. It also smells good
according to the natural germinated brown rice
mixed with beetroot powder without other
unpleasant smells such as rancid and bitter [10].
Therefore, a 7% beet content ratio was selected
for the study of the physical, chemical, and
microbiological qualities of the product, and taken

a consumer acceptance survey of 200 people.

2. The results of physical, chemical and
microbiological quality studies of germinated
brown rice drink mixed with instant beetroot
powder

The formula of germinated brown rice drink
mixed with instant beetroot powder received the
most sensory test scores (7%) contained 48%
germinated brown rice powder, 7% beetroot
powder, 30% milk powder, and 15% sugar which
were brought to test for physical quality analysis,
chemical quality, and microbiological quality as

shown in Table 2.
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Table 2 Physical, chemical and microbiological qualities of germinated brown rice drink mixed with instant

beetroot powder

Quality

Germinated brown rice drink mixed with instant

beetroot powder

Physical quality

Color value

Solubility(9%)
Water absorption index

Inflating capacity

L*=78.10+0.42
a* = 7.06+0.18
b* = 4.63+0.10

41.93+0.42
1.95+0.05
0.34+0.01

Chemical quality

Water activity (a )

0.3302+0.003

pH 6.37+0.01
Moisture content 6.39+0.10
Ash content 2.11+£0.03
Fat content 2.14+0.02
Protein content 6.46+0.10
Fiber content 1.12+0.34
Microbiological quality

Average microorganism (CFU/g) <1x10°
Average yeast and mold (CFU/g) <10

From table 2, the physical quality analysis
results of germinated brown rice drink mixed with
instant beetroot powder showed that the germinated
brown rice drink mixed with instant beetroot powder
had color values of L* = 78.10+0.42, a* = 7.06+0.18
and b* = 4.63+ 0.10 where the product was quite
bright in color. (L*) because there were only 7% of
germinated brown rice and beetroot powder

content, while the color value (a*) was positive

which was a red color similar to the raw material
used which was beetroot. Color values (b*) was
positive with a yellow color similar to the ingredient
used which was germinated brown rice. The color
values were considered as important factors of
consumer acceptance. The colors occurred should
have similar colors to the processed ingredients
which were inconsistent with [11, 12] what

mentioned that the evaluation of the color of a
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product affects its acceptance of consumers as well.
In terms of solubility (%), it was 41.93+0.42,
depending on the chemical composition, size,
shape, particle density. Moreover, the moisture
content had an effect on the density of the product.
This would increase the density of the product as
well. As a result, the solubility decreased as the
product particles stuck together. This reduced the
dispersibility of particles in the water [13] which was
not high in germinated brown rice drink mixed with
instant beetroot powder product. It was inconsistent
with the standards. Therefore, the solubility was
suitable. The water absorption index was 1.95+ 0.05.
The mixture consisted of germinated brown rice,
beetroot powder, milk powder, and sugar powder
were mixed which would increase the ability to
absorb water through the gaps between particles
well and cause the inflating capacity of 0.34+ 0.01,
which resulted in rice water drink having good
solubility and recovery ability.

Chemical quality of germinated brown rice
drink mixed with instant beetroot powder was found
to have the water activity (aw) of 0.3302+0.003,
which was a very small amount of water activity.
Therefore, it could prevent degradation and make
the germinated brown rice drink mixed with instant
beetroot powder have a long shelf life which was
in line with the community product standard (PPP
1068/2558) stating that the value of water activity
(aw) that must not exceed 0.6. The water activity (aW)
is considered as an important factor in the control
and prevent the deterioration of food products
which directly affects the shelf life of the product
due to it is a factor that determines the level of

water activity that microorganisms use for growth

[10]. Therefore, the deterioration of food products
during storage was caused by the main cause which
was the higher the moisture content and the a
content. The good powder samples should have
low moisture content and low level of a_with high
level of dissolution ability which is considered an
important property of powdered food products
[14]. The pH was 6.37+0.01 with a weak acidity. In
addition, the important substances in beetroot such
as betalains, which are red substance, was stable at
a pH range of 3-7. It is an amino acid that has prop-
erties to inhibit the growth of tumors and cancer,
helps keep the blood flowing well and assists better
blood circulation. The germinated brown rice drink
mixed with instant beetroot powder had a pH in the
non-degradation range. It is important in beet with
a pH range of 3-7 for moisture content. Its wet base
percentage was equal to 6.39+0.10. The product
had gone through a water removal process by using
heat under controlled conditions to remove the
water in the food by evaporating water to extend
the shelf life of food too. This also helps prevent
spoilage due to microorganisms, chemical reaction,
and enzymes as well. The inactivation of enzymes
will help prevent changes of product quality due
to the brown discoloration reaction [11]. Moreover,
this product had a relatively low moisture content
so it could be stored for a long time. Ash content
(wet base percentage) was 2.11+ 0.03 and fat
content (wet base percentage) was equal to 2.14+
0.02. However, low temperature product develop-
ment process was used. The process temperature
of germinated brown rice powder was 50°C and

the beetroot powder was processed using the
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temperature of 60°C which was the relatively low
temperature in heating. So, it prevented oxidation.
As a result, the product did not have a fat rancidity
with protein content (wet base percentage) equal
to 6.46+0.10. In the drying process of germinated
brown rice powder and beetroot powder, the loss of
protein needed to be taken into account to maintain
the nutritional value as much as possible. Therefore,
the use of heat in drying was relatively low. The fiber
content (wet base percentage) was 1.12+ 0.22. From
the analysis results, it could be seen that the germi-
nated brown rice drink mixed with instant beetroot
powder product had a relatively high nutritional
value that germinated brown rice contained protein,
vitamins, minerals, and Gamma Aminobutyric Acid
(GABA), an amino acid produced by the process of
decarboxylation of glutamic acid. This acid plays an
important role in the central nervous system as a
neurotransmitter causing the work of the brain and
the nervous system to work better. It helps relieve
stress and has properties in lowering blood pressure.
Beetroot contains betanins, vitamin C (ascorbic
acid), carotenoids, polyphenols, flavonoids, and
saponins [3]. Moreover, it also contains dietary
fiber, which can help lower blood pressure and
lower cholesterol.

In terms of Microbiological quality of the
germinated brown rice drink mixed with instant
beetroot powder product, it was found that the
average number of microorganisms in total was less
than 1x10°CFU/g. The mean yeast and mold content
is less than 10 CFU/g, which is within the Community
Product Standard [10].

3. The study results of consumer acceptance of
germinated brown rice drink product mixed with
instant beetroot powder

The study results of the consumer
acceptance of germinated brown rice drink product
mixed with instant beetroot powder by sensory
evaluation in terms of color, smell, taste, texture,
and overall preference conducted through a 9-point
preference score (9-Point Hedonic Scaling) was given
to 200 testers to determine the acceptance of the
testers. It was found that the general data of all
200 testers accounted for 100%. There were 94
males accounting for 47.00%, 106 females
accounting for 53.00%; there were 38 people aged
lower than 20 years accounting for 19.00%; 69
people aged between 21-30 years old accounting
for 34.50%, 53 people aged between 31-40 years
old representing 26.50%; 29 people aged between
41-50 years representing 14.50%, 11 people aged
between 51-60 years old representing 5.50 percent,
0 people aged over age 60 years old representing
0.00%. The education levels of the sample groups
were 22 people having primary education level
accounting for 11.00%, 31 people having secondary
education representing 15.50%, 44 people having
diploma accounting for 22.00%, 70 people having
bachelor degree accounting for 35.00%, 33 people
having higher than bachelor degree accounting for
16.50%, and 0 people having others accounting for
0.00 percent. For occupations of the sample groups,
there were 40 people who are students accounting
for 20.00%, civil servants/state enterprises of 31

people representing 15.50%, private company
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employees 47 people representing 23.50%,
personal business occupation of 56 people
accounting for 28.0%, 11 rice entrepreneurs
accounting for 5.50%, and other occupations of 15
people representing 7.50%. In terms of average
monthly income of the sample group, the average
monthly income was less than 5,000 baht for 35
people representing 17.50%; the average monthly
income of 5,000-10,000 baht for 14 people, or
7.00%; the average monthly income of 10,001-
20,000 baht for 51 people accounting for 25.50%;
the average monthly income of 20,001-30,000 baht
of 78 people, representing 39.00%; the average

monthly income higher than 30,001 of 22 people
representing 11.00%.

In terms of information on consumer
behavior on the germinated brown rice drink mixed
with instant beetroot powder product collected
from a group of 200 people, representing 100%,
the number of persons who had consumed the
germinated brown rice drink mixed with instant
beetroot powder product was 174 people or 87.00%
and the number of those who had never consumed
the germinated brown rice drink mixed with instant
beetroot powder product was 26 persons or 13.00%

as shown in Table 3.

Table 3 Information on consumption behavior of the germinated brown rice drink mixed with instant

beetroot powder product

Information Frequency (%) Percentage
Have you ever consumed the
germinated brown rice drink
mixed with instant beetroot
powder product
Yes 174 81.00
No 26 19.00

Results of the consumer acceptance
study of the germinated brown rice drink mixed
with instant beetroot powder product by sensory
characteristics in terms of color, smell, taste,
texture and overall preference through a 9-point
preference score (9-PointHedonic Scale) was given

to 200 testers to determine the acceptance of the

testers. Affection at the mean score was 7.43+0.79.
For smell characteristic, the mean score was 7.22+
0.91. For taste had a preference level at mean score
7.16+ 0.94. For texture, the mean score was 7.03+
1.04, and for overall preference level, the mean

score was 7.18+ 0.87 as shown in Table 4.
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Table 4 Results of consumer acceptance of the germinated brown rice drink mixed with instant beetroot

powder product

Sensory characteristics

Consumer acceptance of the germinated brown rice drink

mixed with instant beetroot powder product

Colour 7.43+0.79

Smell 7.22+0.91

Taste 7.16+0.94

Texture 7.03+1.04

Overall preference 7.18+0.87
For information on acceptance of the Conclusion

germinated brown rice drink mixed with instant
beetroot powder product collected from a group
of 200 testers or 100%, if there was the germinated
brown rice drink mixed with instant beetroot powder
product for sale, there were 178 consumers who
were interested in it accounting for 89.00% because
of its novelty, beautiful color, delicious taste, and
nutritional value There were not interested in 22
people, accounting for 11.00% because they did
not like the texture.

If there was the germinated brown rice
drink mixed with instant beetroot powder product
available in volume of 20 grams, consumers could
buy for 15 baht for 36 people or 18.00%; consumers
who could buy for 20 baht were 146 people or
73.00%; 18 people could buy at the price of 25
baht or 9.00%. If there was the germinated brown
rice drink mixed with instant beetroot powder
product available for sale, 170 consumers would
purchase accounting for 85.00% because of its
novelty, colorful, delicious taste, and nutritional
value. There were 30 people who were not
interested representing 15.00% because they did
not like the texture of the drink.

Sensory characteristics analysis of
consumers on the germinated brown rice drink
mixed with instant beetroot powder product was
found that the germinated brown rice drink mixed
with instant beetroot powder product containing
beetroot powder at 7 percent content had sensory
test scores for color, smell, taste, appearance,
texture, and overall preference at 7.12+0.65,
7.23+0.61, 6.90+0.63, 7.20+0.56, and 7.14+0.82,
respectively. The ingredient content of the drink
contained 48% germinated brown rice powder,
7% beetroot powder, 30% milk powder, and 15%
sugar. Physical, chemical and microbiological
quality analyzes of products were found that the
germinated brown rice drink mixed with instant
beetroot powder product’s physical qualities of
color L* = 78.10+0.42, a* = 7.06+0.18 and b* =
4.63+0.10; solubility (%) was 41.93+0.42. The water
absorption was 1.95+0.05 and the puffing capacity
was 0.34+0.01. Chemical quality of the germinated
brown rice drink mixed with instant beetroot
powder product was found that it had the same
water activity (aw) of 0.3302+0.003 which was the
period with very little free water. It could prevent

degradation and extend long shelf life. The pH value
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was 6.55+0.01. The moisture content (wet base
percentage) was 6.39+0.10. The ash content (wet
base percentage) was 2.11+0.03. The fat content
(wet base percentage) was 2.14+0.02. The protein
content (wet base percentage) was 6.46+0.10. The
microbiological quality of the germinated brown rice
drink mixed with instant beetroot powder product
was found that it had the mean total microorganism
content was less than 1 x 10* CFU/g. The mean yeast
and mold content was less than 10 CFU/g, which
was within the community product standards. If
there was the germinated brown rice drink mixed
with instant beetroot powder product for sale,
85% of consumers would purchase the beverages.
The knowledge gained from this research could be
used as a guideline for further production of the
germinated brown rice drink mixed with instant

beetroot powder product at the industrial level.
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Abstract

The objective of this research was to study the suitable amount of Chaya juice as a substitute
for water in Mantou products for health Mantou products. Chaya juice was used to replace the water in
Mantou at 25, 50, 75 and 100 percent by water weight. It was found that when the concentration of
Chaya juice increased by 50 percent, the brightness (L*), greeness (-a*), moisture content value and
specific volume. On the other hand, yellowness (+b*), percentage of carbohydrates, fat, protein, nitrogen,
fiber, ash, especially DPPH antioxidant activity analyzes were significantly lowered (p<0.05). The assay
was 6.40 ¢ TE/100 ¢ and the total phenolic compound was 63.52 mg GAE/100 g. There was an increase
in the quantity of both of these found in the Mantou supplemented with Chaya juice at the heart of
development. Moreover, it could be developed for health food products as a healthy alternative or
called functional food for those who are looking for protect their health by eating a diet high in antioxidants
and phenolic compounds, while the cost pricing to achieve a cost-effective production, it is found that
The cost of production is 54.09 baht, production cost is 35 pieces and the price is 1.55 baht per piece.

Therefore, the development of healthy Mantou products by supplementing Chaya juice can also be

developed into a product that offers great benefits and as a healthy alternative food product.

Keywords: Steamed bun (Mantou), Chaya (Tree spinach), Healthy food
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n1sd1savtinvasnssaldludiuanassitu anauisis Jwminaynsusinisg
Species surveying of plant in Khlong Dan subdistrict, Bang Bo district,

Samutprakarn province
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Abstract

The study of plant diversity in Khlong Dan subdistrict, Bang Bo district, Samutprakarn province

was conducted from August 2017 to January 2019. Plant collection, photograph, herbarium specimens

and identification were done. The results showed that the total of 81 families, 213 genera, 284 species,

which could be classified into 4 groups ; ferns 2 families, 3 genera, 3 species; gymnosperm 1 families,

1 genera, 1 species; monocotyledons 15 families, 37 genera, 49 species; and dicotyledons 63 families,

172 genera, 231 species. The most diverse family is Fabaceae, comprise of 23 genera and 30 species.

Many species are of economic and medicinal values. Dried specimens were deposited at Biological

Science Department, Huachiew Chalermprakiet University

Keywords: Plant diversity, Plant in Khlong Dan subdistrict, Bang Bo district, Samutprakamn province
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Wy Favyjti Sruouituiilneuszuna (19)
1 UnuAasnm 5,315
2 UuamsInaeiuel 2,332
3 Uruvioens 2,187
4 UuaEuSoU 1,300
5 UusuAaRaUTEN Y 2,192
6 UusUABIAULDY 938
7 Uulunassnu 5,000
8 Uruasslen 2,500
9 UuAaBIAIuUINe17 1,563
10 UUAaRIAIUUINED 782
11 UIUARDIUINE 3,750
12 Uudas 4,266
13 umarapaesuilanie 2,875
14 UIUARDIUNE 2,500

593 14 vyt 37,500
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3.2 gegunssadldalinfig 9 Anvlusiua
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Aawiy lnvazidudnuueildy Negendy nasnau
TUazldYnRNg o UasNTLAazTia

3.3 AT9deUaNYs AN IWINe eI Talldl
FAvimSentuiindnuaesineg finy

3.4 mwﬁqaﬁm%a%ﬁmmﬁaashqﬁﬁuﬁgwm
Aduanlgleelfionansmsdmnisiungnumany [7-
31] wazangruteyaduidefivaina (nternational
Plant Names Index: IPNI) sasfstilunsiageusiinves
filinsuedn Inedlouanseganssalsiuislune
wysadlsl nsugnenuuien® drivn uagiugity (BKF)

3.5 ussenednvrriavemssaldiamn

3.6 $avidudludiegmssalduivde
Frotenes wazfiusiusinlifiavdvinemans
P auzInermaasiazinalulad unine sy
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3.7 agUnuviavesiiviidisany

NANTIVY

n1sfnwnssaliily 14 vydu vesiua
ARDIAL SUNBUNIUD SwiaaunsUsIng dauditey
daman WA, 2560 §9 WauunIAu WA 2562 Lid1599
\usausm Suiinnw wagasiviiesesisedenssals
wunssauliiianun $1u7u 81 29 213 ana 284 e
anunsauusialidu 4 ngu aunnsdnnguuesiiaes
[32] loun 1) ngunandnnavseiiisu (femns) nudau
2 9 3 ana 3 wila 2) naunauvsefinwdades
(gymnosperm) WU Wiy 1 34d 1 ana 1 %ia 3) nay
fioluideadien (monocotyledons) Wusiuau 15 29
37 an 49 ¥in uaw 4) nufieluiiiead (dicotyledons)
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A19199 2 nquvenssaldlusiuanasriu dneviave Yminaynsusnis NdrTeseninaReoudvnay w.e.

2560 04 LABULNTIAN W.A. 2562

NENNY 1UIUA IUIUENa Iuuvila
AnnAvSeLTisY (ferns) 2 3 3
auvofivianiUdos (gymnosperm) 1 1 1
foluideaien (monocotyledons) 15 37 49
ﬁﬂmg&m@j (dicotyledons) 63 172 231
33 81 213 284

Al 1 wesaldngumandngaveldsu : n. #nne (Diplazium esculentum (Retz.) Sw.) ; ¥. Usaneia (Acrostichum

aureum L.) ; A. naWN" (Ceratopteris thalictroides (L.) Brongn.)
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cl

a it 3 fegrmssalldnguinludsadien : n. tud (Acorus calamus L); v. ewmenlunas (Echinodorus cordifolius
(L) Griseb.); . 910 (Nypa fruticans Wurmb); 4. fnvaruluning (Commelina benghalensis L.); 2. fnUauluweu
(Commelina diffusa Burm. f.), a. nnaun (Cyperus difformis L.); %. wiInsansewiey (Eleocharis dulcis (Burm. f.)
Trin. ex. Hensch.); @. e 1muanwan (Fimbristylis sp.); &l winwas (Flagellaria indica L.); &y. waj1wu (Brachiaria mutica
(Forssk.) Stapf); §). wej1Us (Cenchrus brownii Roem. & Schult.); §). nej13aun (Chloris barbata Sw.); §. vigj1UnAe
(Dactyloctenium aegyptium (L.) Willd.); ?. #neauwin (Eichhornia crassipes (Mart.) Solms); & g"dm@
(Typha angustifolia L.)
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awdl 4 dadnanssallinguiieluidesd : n. uauwn (Avicennia alba BL), v. fnilenza (Sesuvium portulacastrum
(L) L); . ﬁﬂLﬁﬂﬁu (Trianthema portulacastrum L.); 4. visiungia (Cordia subcordata Lam.); . @1uULde (Chromolaena
odorata (L.) R. M. King & H. Rob..); a. nzidla (Eclipta prostrata (L.) L..); %. ‘Uzj (Pluchea indica (L.) Less.); %. m@jm
(Excoecaria agallocha L.); au. Innzia (Barringtonia asiatica (L.) Kurz); §). é”lwu'vw 18 (Sonneratia ovata Backer); 9. Uangia
(Hibiscus tiliaceus L.); 4. ﬁﬂLﬁBﬂaﬂmﬁaﬂ (Portulaca oleracea L.); §. iq'EJ(Bruguiero cylindrica (L.) Blume);

#. Inanslulugy (Rhizophora mucronata Lam.); al. ugi1aia3e (Solanum trilobatum L.)
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M19199 3 SeFenssalliivmemuluiunmuanasiiu suneuve Fwinaymsusinis

' ¢, 4 a ¢ o oA el
Ngw/29A/AMeAans Falny unasniwy (vsiin)

1(2(3|4|5[{6|7|8|9| 10 |11|12|13]|14

NAUWINANNANSALATY (ferns)

29AUsameLa (PTERIDACEAE)

1. Acrostichum aureum L. J5mnza VAW VA VEVE VARV /| /

ngunyluldgeie (monocotyledons)

29AUdx (ARECACEAE)

2. Nypa fruticans Wurmb 370 / VAR VAN VAR IV VA IV RV VAR VA VAR V4

29AN1889 (FLAGELLARIACEAE)

3. Flagellaria indica L. PR /|7 / / /|7

ngunylulaesg (dicotyledons)

2eAviNanUannua (ACANTHACEAE)

4. Acanthus ebracteatus Vahl Wikenuaimue /|

5. Avicennia alba BL. LENY / AN VAR V2N VAN V2N VAR RV VA VA V4
6. Avicennia marina (Forssk.) Vierh. LANNELA / VA VA IV VAR VA RV VAR W
7. Avicennia officinalis L. WA / / / /

29dAudn (APOCYNACEAE)

8. Cerbera odollam Gaertn. fudanzia /

Nﬁﬁmgau (CLEOMACEAE %38 CAPPARACEAE)

9. Lumnitzera racemosa Willd. N1ARBNU1 / /

10. Terminalia catappa L. BN /7 / /

29ANun I (COMPOSITAE %38 ASTERACEAE)

11. Pluchea indica (L.) Less. g /7 /N7 / /7|

y
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ngu/29d/TaImenmans alny unasiwy (i)
8 11 14

12. Wedelia biflora (L.) DC. NNATIANZLE /
29A819W151 (EUPHORBIACEAE)
13. Excoecaria agallocha L. Aej /
241 (FABACEAE 38 LEGUMINOSAE ¥3a PAPILIONACEAE)
14. Derris trifoliata Lour. NULAY / / /
29AnZNs1 (LAMIACEAE)
15. Volkameria inermis L. daza / /
293N (LECYTHIDACEAE)
16. Barringtonia asiatica (L.) Kurz Fnnzia /
29dAnzwun (LYTHRACEAE %38 PUNICACEAE)
17. Sonneratia alba Sm. Aty / /
18. Sonneratia caseolaris (L.) Engl. ﬁﬂwu / /
19. Sonneratia ovata Backer ﬁWW“VIzLa /
29AvU1 (MALVACEAE %38 TILIACEAE)
20. Hibiscus tiliaceus L. Janea
21. Thespesia populnea (L.) Tnvzia / / /
Soland. Ex Corr.
29AnsEiay (MELIACEAE)
22. Xylocarpus granatum J. Koenig ATYUY / /
23. Xylocarpus moluccensis (Lam.) AZYUAN
M. Roem.




TR 6 auun 2 NsNAU - SUOAD 2563

2. Ongl. INAlU. KOIBaonauwsIRasa 41

A15719% 3 (5i)

ngu/29A/Fednenmans alny uvdafiny (vgjdl)
2|3|4|5|6(7(8]9| 10 [11]|12|13|14

24. Xylocarpus rumphii (Kostel.) B! av /7
Mabb
29AvYL (MORACEAE)
25. Ficus retusa L. var. retusa ”stﬁaa‘ivzj /17 / / /17
29A1nen19 (RHIZOPHORACEAE)
26. Bruguiera cylindrica (L.) Blume 38 / / /
27. Bruguiera gymnorrhiza (L.) WnNWiguaen /|7 /o
Savigny [N
28. Ceriops tagal (Perr.) C. B. Rob. TU39um4 /
29. Rhizophora apiculata Blume Tnansluldn A VAVAVA VARV VAR W WAV
30. Rhizophora mucronata Lam. Tnenslulug /|7 VA VA VA Vi /S

anUseuaaTUNANIIVY
PMNNTANEIALTaINTaIEURINT el Ty
fuaRaBI I WUIATTIAUanvianevewiiaun
i 3 Susfuusn 1éun 2edda (FABACEAE) 1w 30 vlle
5090979 29ANE (POACEAE) 971uau 19 ¥iln Laz
dudu 3 taun 29An1unzIu (COMPOSITAE) uag
219A819M151 (EUPHORBIACEAE) ag1sag 15 %l
adeiu Inefienaddadaunniigmiudufinasesia
fftennadndnydsldis vy IWhondes uasiivduan
dmsuiivsdinuluduanasasiud 23 ana 30 vile
Tusuidaduiiviifanuddymaasughalagly
Wulmase s viofivemnsdnd druau 3 aila e
§n&n (Canavalia rosea (Sw.) DC.) dane (Centrosema
pubescens Benth.) nsefiu (Leucaena leucocephala
(Lam.) de Wit) uagtfufivisidngnmlusuaulng
31U 12 vila leun nvas (Bauhinia acuminata L.)
wilanenindes (Bauhinia tomentosa L.) waungalne
(Caesalpinia pulcherrima (L.) Sw.) s1%Wgn (Cassia
fistula L.) 9gytu (Clitoria ternatea L.) %ﬂauﬂqa&l%ﬂ

(Delonix regia (Bojer ex Hook.) Raf.) viuwau (Derris

trifoliata Lour.) NOWANNN (Erythrina fusca Lour.)
nowa WU (Erythrina subumbrans (Hassk.) Merr.)
AS1U9U (Indigofera hirsuta L.) luesiu (Mimosa
pudica L.) uzw18nea (Pithecellobium dulce (Roxb.)
Benth.)

dwiufivfifianuvainvianeveaisdsesadun
fio g dnsuiimsdnghfinulusuanasssiud
16 ana 19 vda Tudwudinduivifienudidy
mMaaswegie I Juunasemsusefivemnsdnd Sruu
3 4iln len ne U (Brachiaria mutica (Forssk.) Stapf)
nQ Al (Panicum maximum Jacq.) Wagnen
YR53UABNLEN (Pennisetum polystachion (L.) Schult.)
uennigiifeifdnenmlusuayulng S1uou 6 wle
lawn whew#u (Coix lachrymal-jobi L.) aglas
(Cymbopogon citratus (DC.) Stapf) wgyUnaey
(Dactyloctenium aegyptium (L) Willd.) nejr@una
(Eleusine indica (L.) Gaertn.) ngf1nszqnln
(Ischaemum rugosum Salisb. Var. rugosum) wageae
(

Saccharum officinarum L.)
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dfiwTnuAMuanaedususu 3 1dud
AeAURY Tukazadenann T Tnefedvnung ufing
Tushuarassaud 14 ana 15 wiin Tuswaudifiedd
Anenmluiuagulng s 11 afia lowd auus
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elliptica (DC.) H. Rob., S. C. Keeley, Skvarla & R.
Chan) @1utde (Chromolaena odorata (L.) R. M. King
& H. Rob.) m13nsza1e (Cosmos sulphureus Cav.)
e wmetles (Cyanthillium cinereum (L.) H. Rob.)
newlls (Eclipta prostrata (L) L.) wsUaneu (Emilia
sonchifolia (L.) DC.ex Wight) U191
(Gymnanthemum extensum (Wall. ex DC.) Steetz)
¥g (Pluchea indica (L.) Less.) fugnun (Tridax
procumbens L.) #nasanzia (Wedelia biflora (L.)
DC.) dwmsvasdensmsiinulushuanassiiud 8 ana
15 il Tuswuddalufividenuddgmaasugia
I duumnasomns s 1 vlle loun dudsmas
(Manihot esculenta Crantz) waziluiindifidneninly
suayulng 913U 11 via loun dueuns (Acalypha
indica L.) wj1e19 (Euphorbia heterophylla L.)
Yunsan (Euphorbia hirta L.) waan (Euphorbia
tithymaloides L. subsp. tithymaloides) ayjﬁam
(atropha gossypifolia L.) 4z (Phyllanthus acidus
(L.) Skeels) Qﬂiéﬂ‘u (Phyllanthus amarus Schumach.
& Thonn.) ugamdeu (Phyllanthus emblica L.)
NUSIANE3 (Phyllanthus pulcher Wall. ex Mull. Arg.)
A1slanase (Phyllanthus reticulatus Poir.) GEVR
(Ricinus communis L.)

msfialdvesinuanassnufnneiusilng
wuh wuildanlvghdutnmeauiithidusasdiaseg
wnesmieidanundy dafunssalldinuluuiinad
FsdimsusumbitniuanImwIngau wu dneuduinde
wasAaluflndfonun Wuuduty Tueau drdud
Fos01nel Tszuusindivmeniianquaiu uaztielu
nmamelavsnalauiu ﬁwaﬁﬂaﬂégumﬁaguué’u%ﬂﬁﬂ

¥

Beniln dudeursonaunaseiile anansanueglaly
anneiidsyiuanuduturenndeluiisunaslsd
Tuluas [15] anmsfnwmssaldludvanassau
g1neUIUe JaminannsUsns wunssadld dauau
81 29d 213 ana 284 wia ludrnudiunssals
Unngiaw 99 16 1A 22 ana 30 vila aeiled
1nan1e (RHIZOPHORACEAE) tJunsdtaulusnusiuiu
wila wudwau 5 viia leun 58 (Brusuiera cylindrica
(L.) Blume) Wanguaenuas (Bruguiera gymnorrhiza
(L.) Savigny) TUs3uas (Ceriops tagal (Perr.) C. B. Rob.)
Tnansluién (Rhizophora apiculata Blume) uaglnanis
Tulugy (Rhizophora mucronata Lam. ) 599a311A®
wAvienUanviue (ACANTHACEAE) $1uau 4 asdia loun
witenUanue (Acanthus ebracteatus Vahl) Wauv1?
(Avicennia alba BLl.) w@uvewa (Avicennia marina
(Forssk.) Vierh.) wazuaus (Avicennia officinalis L.)
dAmSundfinuanuvainatedfuseunfisiuay
2 23 Aw 1ARzLUN (LYTHRACEAE 38 PUNICACEAE)
war19AnsEYou (MELIACEAE) lagi9dnglunny
wssaulivneaufe auwu (Sonneratia alba Sm.)
a1y (Sonneratia caseolaris (L.) Engl) wagammeia
(Sonneratia ovata Backer) Tudgiuvesisdnseviou loun
ALYUIN (Xylocarpus granatum J. Koenig) Agyum
(Xylocarpus moluccensis (Lam.) M. Roem.) Wagmz Uy
(Xylocarpus rumphii (Kostel.) Mabb)
nnsanwInunssalivneausiuig 2
vila igndnegluanunmiideaihse Tafedlmuides
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ausnYued IUCN Red List lusgaulnagnanaiu (Near
Threatened - NT) d1uu 1 vfia liun dmnsia
(Sonneratia ovata Backer) wagwunssudiglusgiu
AuABIs (Least concern - LC) $1uau 1 %iin Ao
InveLa (Barringtonia asiatica (L.) Kurz) [33] dlevihnis
Wisuisusuauriinveanssalimeaundeili

ASANYINDUNLNTLYDY NASUNS way AN [3] 5uDwUY
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Abstract

This research aimed to develop and study the effect of nursing practice guideline for type 2
diabetes mellitus patients with uncontrolled blood sugar in the community. The evidence-based practice
model of Soukup had been applied in this study. The results could divide into 2 phases. First phase was
the development of nursing practice guideline include step 1 Evidence trigger phase, step 2 Evidence
supported phase, step 3 Evidence observed phase and step 4 Evidence based phase, which twenty
related articles had been used. The researcher analyzed all data in order to develop nursing practice
guideline, which consisted of behavioral assessment due to diet control, exercise, stress assessment. For
this nursing practice guideline, nurses provided memory book for type 2 diabetes mellitus patients with
uncontrolled blood sugar in order to record all diet and calculate appropriated calories each day according
their own weight. The records also included five nutrients, appropriated exercise at less thirty minutes
per day and at less three days per week, stress management activities in each day. Nurses continued
calling every day for follow up activities and assess finger-stick blood sugar level at two weeks, four
weeks, six weeks, and eight weeks. Second phase was the results of applying nursing practice guideline,
which the sample were twenty type 2 diabetes mellitus patients with uncontrolled blood sugar. The
results had been found that after applying nursing practice guideline, the score on controlling diet and
exercise behavior were significantly higher at 05. Also, stress assessment was found that twenty type 2
diabetes mellitus patients with uncontrolled blood sugar were in low level of stress after applying nursing
guideline. After applying nursing practice guidelines, sixteen type 2 diabetes mellitus patients with

uncontrolled blood sugar had finger-stick blood sugar level during fasting 8-10 hours less than 200 mg/dL

Keywords: Nursing practice guideline, Type 2 diabetes mellitus, Uncontrolled blood sugar
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nas-noun1slgkwIUfURNINEUIa*
WEANITUNITAIVANFIUD IS

Negative Ranks 0° .00 .00 -3.832° .00
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Abstract

This research was a quasi-experimental research, which aimed to study the effects of self-
management programs among uncontrolled hypertensive patients. The program was developed by the
researcher based on the self-management concept of Kanfer & Gaelick-Buys. The sample was uncontrolled
hypertensive patients, who had received the health services from two Health Promotion Hospitals, Bang
Pa-in district Phra Nakhon Si Ayutthaya province. 40 persons were selected sample groups by a specific
method, which were equally divided into the experimental group and the comparison group of 20
subjects. Each subject to a self-management program and the routine nursing care. While the comparison
group received only the routine nursing care for an eight week period. The research instruments were
the health behaviors questionnaires and the self-management program which were developed by the
researcher and approved by three experts. The Cronbach Alpha coefficient was 0.80. Data was analyzed
by descriptive statistics and t-test. The results of the study showed that after receiving the self-management
program the experimental group had higher mean on health behavior score (Mean=2.52, SD=.173) than
before receiving the program (Mean=2.15, SD=.366) and more than the comparison group (Mean=2.04,
SD=.219) at statistically significant <.001 (p-value <.000). Mean of diastolic blood pressure level and mean
of systolic blood pressure level after experiment were lower than before experiment and had lower

than the comparison group at statistically significance <.001 (p-value <.000)

Keywords: Self-management program, Uncontrolled hypertensive patients, Health behavior
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Abstract

This study aimed to develop a text-based videos’ content searching application. The developed
system converts videos into audio files using Google Cloud Text to Speech in order to generate .json file.
Afterwards, the file is fetched to elastic search, which has the ability to search for texts. This will not
only decrease the complexity of the data, but also the search length. When the user inserts the desired
keywords, the application will retrieve the data from elastic search using Postman; consists of Mocking
service and Ngrok for Hit matching and score calculation, and then show the results. In this study, Analyse
Token was used as a tool to analyze, split texts, and evaluate the precision of the search. The test was
performed on 14 dharma videos from internet using 10 random keywords. The study has shown that
the VDO’s content search based on keywords with the application has the accuracy value is 80.71. Since

the search used in this study is only for normal keywords, Natural Language Processing (NLP) could be

used in order to enhance the performance of the application to support in the data analysis area.

Keywords: Information searching, Text-based videos’ content searching, Application, Elastic search
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"afternatives™: [

“confidence”: 095721716,
"transcript”: “w0e20i e 0e2 M ule

{
“itype”: "lypegoogieanis.com/poogle doud speech.v LLongRunningRecogrizeRespanse”,
resuks’; [

"wirds™: [

£
“endTeme"; *7.500s%,
“startTime": *6.0005",
“ward”; "ule2d|ule2ule2Malel % ule32"

“endTime”; "B.30057,
slartTime": “7.500¢%,
Pword”; "uledd\udela|udedd”

“andTime": "5.600s",

“startTime": *8.300s",

“word™; "ulesd| el 4| uleds"
3}

{
“endTime"; "B.000s",
“startTime": *&.700s",
“ward™: "ulel19\0e30"
3
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{
"vid": "vHo29ncY7kg",

"words": [
{
"endTime": "262.100s",
"startTime": "260.400s",
"words": "Ramaa"
I
{
"endTime": "262.400s",
"startTime"™: "262.100s",
"words": "Llu7"
I
1
"endTime": "263.200s",
"startTime": "262.400s5",
"words": "£81"
b
{
"endTime": "263.300s",
"startTime"™: "263.200s",
"words": "l

Elasticsearch TRACE: 2019-05-15T16:43:42Z
-> Post http://localhost:9200/radioshio/_doc

"transcript": "Raneanndeulajnsrsameshiathuazdadn 8,

awi 5 msdanisgluuuiaznstuiindeya

NG 5 Ae TeyaniuUasunnInvimtu
Infinsidrsiatoyauwuu UTF8 Fesiatinisnensiiasie

5. ASReAINSAAM
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fsuuuvlunmisdadfiunnseiu eldlunsdum
FomuauTigosns 1wy msrarnsERfLUUSnYSE
MIRaANSFARLUUARERN (1 6 LAy 7)

"settings": {
"analysis": {
"filter": {
"autocomplete_filter": {
"type": "edge_ngram",
"min_gram": 1,
"max_gram™: 10

by

Te
"analyzer": {
"autocomplete™: {
"type": "custom",
"tokenizer": “"thai",
"filter™: [
"lowercase",
"autocomplete_filter”

¥
¥
¥

e
"mappings”: {
"properties": {
"transcript": {
"type": "text",
"analyzer": "autocomplete”,
"search_analyzer": "thai"
¥
¥
¥

¥

AN 6 NSAIANITAAAILUUBNYTY
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"settings": {
"index": {
"analysis": {
"analyzer": {
"analyzer_shingle": {
"tokenizer": "icu_tokenizer”,
"filter": [
"filter_shingle"
1

¥

e
“filter™: {
"filter_shingle": {
"type": "shingle",
"max_shingle_size": 3,
"min_shingle_size": 2,
"output_unigrams": "true"
¥
H
¥
¥

e
"mappings": {
"properties": {
"transcript": {
"type™: "text”,
"analyzer": "analyzer_shingle"
H
¥

¥
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a < P v A
NN 6 wag 7 euledn grudeyaidien
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Sﬁayjaﬁﬁﬂizﬁw%mw Tnei3enin query DSL (domain
specific language) mﬁl’l’gULLUU Json Iﬂﬂﬁgﬁlﬁum
weundnduldimundeulunsium wansiannd 8

const modelsearch = {
index: 'radioshio2’,
type: '_doc',
from: 0,
size: 20,
body: {
query: {
query_string: {

query: ",

I

sort: [{

_soore™; {
"order": "desc"

¥
1

"words.endTime"],

¥
¥

_source: ["transcript”, "vid", "words.word", "words.startTime",

A 8 gLy JSON lunsimuaieulunisaum
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Searchie
. v
franscipt: WIEWVELST
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N e
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source:
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score: 4

transcript:  weewwEd

BACK

Aa v ¢

Al 11 FRvirtiwalees (video player) fitdon

2. HAN1SNAFAUTZUU TnganiunisnaaeunsauAudeyaainiaviad Suiu
Wowmwweundinduadeauysal awvins 14 Td wasvihnisdudddgiisnaiuiieldlunnsduiu

sl o

nagavludgiunsdvauiiermvainmailaeldlenny 319U 10 AN AIIAUNTARIAUAL (AN5197 1)

v

M15719911 NSUSHUMBUNSEUALIRATAUTLNELNSHIY YouTube AU o UNamtunnmun

Application
Keyword You Tube
Correct (%) Incorrect (%)

1% 18 14 77.78 4 22.22
NANND 28 23 82.14 5 17.86
NIENNFI 12 10 83.33 2 16.67
ANUNND 12 8 66.67 4 33.33
AU 17 13 76.47 4 2353
1nss 18 15 83.33 3 16.67
NIIUFIU 22 17 77.27 5 2273
AT 20 17 85.00 3 15.00
mela 35 30 85.71 5 14.29
N8 47 42 89.36 5 10.64
Total of case 229 189 80.71 40 19.29
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ATIABUNY
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Imaw%mmﬁQ’%i’]’aié’ﬁ%audumuﬁuﬁu denld
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flapanun LLé’ﬁé‘f@maé’wéﬁlgjgﬂﬁaﬂmaﬁﬁa i
AnasgiitenldiauszavBaimmsiumussszuy
AuAuANTEUINA [11, 12] dnedoulseiiudseansan
ALYNFDS WmfﬂLL@UWELﬂei'fuﬁﬁeuu”nﬁmmgﬂﬁaaaeujﬁ
80.71 fieladneglusedud

aAUseuaaTUNANTIVY
weundadududuidonivesiavedlagld
Jaau Jiimuineundiaduiienlyd Google Cloud
Speech to text mtf]um%aﬁmzwLLEmLLEJzLﬁsmgm
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TladfiAutoya agdnri index Viflelifimnmsilums
AumdeyauvuiBealnsl uazldlnadusuiivszneudag
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Abstract

The objectives of this research are to study the factors that have an influence on the decision
making for choosing types of insurance of customers and to compare the efficiency of four classification
methods which are multinomial logistic regression, discriminant analysis, decision tree and artificial neural
network. By considering of six independent variables, namely gender, age, monthly income, education,
marital and occupation. This study is found that multinomial logistic regression analysis indicates that
five factors affecting the decision making are age, monthly income, education, marital, and occupation.
In addition, the study of discriminant analysis indicates that three factors; gender, age and marital are
significantly affecting the decision making. For the efficiency comparison of four methods, it’s shown that
neural network is the most efficiency method which have the accuracy is 85.57% and followed by
decision tree, multinomial logistic regression analysis, and discriminant analysis which have the accuracy
are 76.50%, 70.00% and 61.80%, respectively.

Keywords: Multinomial logistic regression, Discriminant analysis, Decision tree, Artificial neural network,

Insurance types
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a

FBA \Huduudeyadiduussian B wignduundndu A

a

FCA Wuswudeyaiidudszian C usignduwunindu A

&

a

FAB Wudnnudeyaiilulszunmn A usgnduunindu 8

a

FCB \Hudwiudeyaiiduvssian C usgnduunindu B

a

FAC Wudhunudeyadiduusuinn A uignduundndu C

a

FBC \Judwiudeyaiiduuseinn B wigndwundndu C

wagAIAILLLAERIANTANINERA LTI W ay AN A I wUNUsEIANg ARt uT I wINTRYR

wagnIUnUTELAN Al

See

T (@)

Accuracy =

x100%

T + FBA + FCA + FAB + FCB + FAC + FBC

a8 T=TA+TB+TC

HaN133Y
1. M5AATIINIIANRYRRIARANNY

1.1 asraaeutoauufidosurosmsiinasi
N1SOA0DYABIARNNY

1) Aedsvasnnuamaladouguidugud Tay

MnERANA@OU Z WU A1l (p-value) AunAn 0.05

= o a

FeweusuanuAgIuvian tufe ALaRevaIRIAAIAATEY

duilenwinfuguéitsesutioddty 0.05

2) fanUsdasea el imanuduwus Ay
F995R15UIINAIAUABIALAG D UD ULDULAZ AN
23fUsENaUN1SVE18AUMUSUTINEINAN1IAT 19

LARIAIANTIN 2
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A157199 2 ANANUAAIALAGDUTULBULALA1IAUTENBUNITVENEANUKUSUSIUVBIA U DAY

fianU39ae ArAaAaAIAGUBusaN A199AUIZNBUNSVEIBAINLUTUTIUY
x, (gender) 0.970 1.030
x, (age) 0.840 1.191
x, (monthly income) 0.863 1.159
X, (education) 0.821 1.218
X, (marital) 0.887 1.127
X, (occupation) 0.914 1.094

wuhmANueaIA A UBuYeNT TSI
(x), 87 (x), swldseifiou (x), lnsAnw (x),
aaunmaseunsa (x) waverdw (x) dandlnd 1
uona A VIF vaefautsine (x), 91y (x),
seldseiiiou (x ), 3in1sdinm (x ), aanuamasauas?
(x) wazan@n (x ) Lilaidndilng 10 Jeaguledn sfauus
Sasvin 6 Lifanuduiusiy

3) NTIATIERNITARNEEARIARNITADILY
YUINFIDL (N) INNMNITIATIERNTARaRELUUUNG
Tngagldruinsesns (n) litdesndn 30p Tnedi p Ao
§rnusuysdass lunmiaseiiisiuuiulssasy 6 i
waE n whity 400 et 400 litfosndn 30(6) Saliu
Unnudennaadody

1.2 msiaendllsdasy

1) n1sidendikUsdaseidndaunisannee
aedafnnaLliiTn1mse (enter) uagyinmmagey

ANUENTUSIEINYRfILUsBasEAURLUTR N HANTS
WATITANUIN Drdun1sanneeasdaanusznounie
Amsisognaietuaslin 2L wihiu 820.356
wazdaun1sannesasiafinUsznoudiuainsiinay
YoruUsdasyaglvien -2LL Wiy 567.558 Fathuaums
aanevaniaAnfiilyaiiuusdaszsineynieazd
AT aNNINN I Hufe n1sifuUsBaszegnates
1 f Spnudniusiudndsenu egnslitudAgnisats
fisesuiiuddiy 0.05 (p-value = 0.000 <0.05)

2) MINAFDUAUANNUS T I NAILUTDaTE
WARYAINUAILUIAUYBIAUNTONDBEADIAANNY
wui fuuseny (x), selsseideu (x), insane
(x4), @a1unMASEUATY (x) UAZDITW (x) dAd
(p-value) tfoenin 0.05 aufiasaunfigrundn tufe
Frusdese 5 f StmnudiuETunsvunensingy
Talumsidenyissinnussiuvesgniniiszsutiod iy
0.05
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M13199 3 AUsEIdIUTEAVIEN1SaNnRLYRIANN SRR TARNNY]

Variable B Wald p-value

whole life insurance (y,)

X, (age) 0.090 20.782 0.000%

endowment insurance (y )

constant -18.587 135.644 0.000*
X, (age) 0.089 12.606 0.000*
x, (monthly income) 0.000 6.628 0.010*

x, (education) (reference: master degree or higher)

elementary school -3.760 10.753 0.001*
junior high school -3.398 15.395 0.000%
senior high school -1.669 5.954 0.015*
vocational school -2.282 5.353 0.021%*
bachelor degree -1.021 0.000 0.999

X, (marital) (reference: divorced)

married 14.618 1175.894 0.000*

reference group: health insurace

*p-value < 0.05

WaEINNANITIATIEAlLA15 3 agldnaunisonnseaedafnnyvesnsiunensdndulalunisiien
usuinUsziuvesgnAlaeiuszandseiuguamdungunsdesiaudsany fe

P(yzl)) (5)
L =0.
0g (P(y:3) 0.090x,
PLy=2 = o = v o =
log (PEY 3;) = -18.587+0.089x,-3.760(x, = Uszanfin®)-3.398(x, =158uAN1M0UAW)-1.669(x, =ti5aurnwInaulaiy)
y=
-2.282(x,=U21.)+14.618(x5 =6315) ©

laefl y=1 A nauvesUseiudiinuuunaendn y=2 Ao nquvasuseiuiinwuuasauninduas y=3 fo
nNaNYeIUTEAUGUNN
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1.3 mnnsnageulsednsnmanugnaedly
n1sduunUszinndayavesaunisasIafnnynuin
frwuulvraNuLdy Sesay 70.00

2. NFAATIBATIUUNNEY

2.1 asavaoutosuuiodurasnsinse
Fuunnau

1) fuusdassresiinisuaniasunivaie
AuUs W15 0YAFALAIUUUNAIEAILYS
(multivariate outliers) Ingn153LATILRAINAITL LN
11@1a1luda (Mahalanobis distances) Wuin Asyes
mmawaﬂuﬁaﬁmmﬁqﬂwﬁﬁu 12.228 fatasnin
AadannaeulmuesTiosmas Wiy 6 Ao 12.592
WGloNek! ﬁmmm%LﬁuqﬂﬁﬁaLLUiﬁais%ﬁmimem
Usniinanesulsiisesutedday wihiu 0.05

2) LN3NgANULUSUTIUSIMVRIRILUSDaTY
VNNFUABIYINAY ATIVFBUINA Box’s M WUT1 A
(p-value) wirfu 0.000 Fsflenasndn 0.05 Feifu
AuMUsUTIUHIesENsuazngulalviuisysy
Todrdey 0.05 Fdlifulumudeauuiideiy fuiuly
TWsunsy SPSS axldeds separated groups winusite
TAIN1SUENIATIEIANULUTUTIUT VD UAaENEY [5]

3) MmuUsdaszlazmuUInNABANUENTUS
funuuiBady Tagasfionsanandudseansanduiug
weeviludiSea (Point Biserial Correlation Coefficient)

eananil (p-value) MU FuusdinsAnw (x,) laidl
Auduius B aduiuiudsussandseiu fiseiu
oy 0.05 Ailumshnseilainfulsdimsfing
(x) 2ONAIINNTIATIZH

4) fuwUsdaseiesldfinnuduiusidadu
WUUNY Tnefinrsanananunanedeuduseunas
A103AUsENaUN15V818ALLUTUTINTI9 N HENS
Ars1eilumsd 4 wuh MneanuesaeAeuBuEey
yodudsdaseianuanuin fldndilng 1 venani
AesRUsENEUMIILIgANLLUTUTINvRs LU lllAE
Antlng 10 39 agulddn duusBaseita 5 ¢ 1
ANUFUTUSLT LA UL ULy

2.2 MFATNAUNITIHUNNE

1) thdoyaviavmmuldainsaunisduunngy
wazvhmsnedsUmILWhuYeIrRasve LU SBasE
wiagndy Ao nauUseiuTInwuunaenIN nauUseil
Finuvvazauning uaznguuseivgunim lnefiansan
PnananagevIanalanUni (Wilks’ Lambda) wuin
afifinsmaaouALadsyesiILUTBaTEANg q Autangy
fuusau lngldaianagevuianduanianuin dan
\AvaIILUTNA 818 91T AounmAseURsI 18la
deiiou Tu 3 nguuandnsfufissdudoddy 0.05
(p-value < 0.05 wanei1 ftfudfynsadfiszsv 0.05)

2) MytEueA ot uLarANENTAlUATS
GV PRI T RUGHE

M19197 4 dnleifulazanuaansalunisesuANUALLYIYeITaYaYRINITATIVERUANNTIILUNNGY

Function Eigenvalue % of Variance Canonical Correlation
1 0.388 88.9 0.529
2 0.048 11.1 0.215

nramsiaseilumsed 4 wuin esannd
3 nau Fadifleridunuangu 2 faridu Aa Function 1 wax
Function 2 @afidnlewiuwindu 0.388 waz 0.048
PIUE1RU LagliA1Sesazr9InNulsUsIu (% of
Variance) Wiy 88.9 way 11.1 aua1du 39Adsky

aun1sit 1 (Function 1) lunnssinunengulsdy
Mg o ms1zaunsii 1 anunsoeSunenuiuuys
vosdoyals¥ouay 88.9 luvaiiaunsi 2 (Function
2) anansnesuneldiiies Yevay 11.1 wiy
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o

3) NINAFBUANUITYAIAYVOIAUNIT
FUUNNFH IINHANITILATIEY A IBadANaaey
Janduanvanvzldlunismaaevaunfgiuieadiy
Fnanavi 3 ngu Iwhiturdels TnsarnAnianduautnn
283 1 through 2 Favianedeanianduaninivesaunis
1 uay 2 Glivaaovauufgiuvdniitiamnas (centroid)
YeeI 2 aunns St 3 &y wuAi (p-value)

o w

= 0.000 FeilApeninseiutivdifny 0.05 ALY

A19199 5 A1duUsEANSURENN1TIRUNNGY

Ufiasauufigiuiitianarswesis 2 aunns wifusi
3 ngu waranluAianduandanvesannisi 2 e
(p-value) = 0.000 Fefiasaunfgiuiiindnarsves
aumsft 2 whifuis 3 ngu uanshaunisuunngud
Ipanansasuunsenidu 3 nau laegrdidudfgynis
adRTiseutiudfey 0.05

4) FnUszannuduy sEAvsvesamIT NGy

Tnsuenidunguanaisuen Fisher’s

Insurance Types

Whole Life Endowment Health
Insurance Insurance Insurance
constant -26.302 -27.890 -23912
x (gender) 6.067 5.192 5.490
X, (age) 0.700 0.668 0.614
X, (marital) 6.862 9.671 8.351

PNHANMTIATIEAUNT9 5 Azl uauaunisTwunngusiniuduiungy dufe 3 auns uagaunse

Weuaunsiuunngulanad

AUN1TIWUNNFUVRIUTEAUTIAUUUARDATN FD

~

D, = -26.302+6.067x,+0.700x,+6.862xs

™

aun1sTunNnauveIUsyiuTInuuuasaunsne fie

B,= -27.890+5.192x,+0.668x,+9.671x;

aunsTUNNguveUsEiuguAw fie

D,= -23.912+5.490x, +0.614x,+8.351x,

2.3 MINNsnaaeulsEansamaNugnaedly
1159 UNUTANTOYATDIANNITIILUNNFUNUIN
fauuliAIANULLIY Spuay 61.80

(8)

9

3. M saszduldandula

dayaranuauntdairaduwuuiuliinguls
fedanasny C4.5 (J48) Tulusunsy Weka waainnig
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nagouUsEaSAmANugndaslunsTunyssamYeya
YaeiwuunuIswuua ulddndulaliaiainuwiy
Soway 76.50

4. Wipsevreuszamiiion
ﬁ]’]ﬂﬂ’]iﬁ’]ﬁauﬂaﬁﬂ%ﬂ@ﬁﬂ’]ﬁ%’mﬁiLL‘U‘US[,‘lJ
TUsunsy Weka lagledanesiiuuuuinesigunsou
wanedu (multilayer perceptron) 8$31nn15%1013
naaoslunane q afs wuindlerdasnisdoud
(learning rate) fAndu 0.1 wagimualiallamusiy
(momentum) dandu 0.15 Iagdduiuseunisaeu
(training time) Wiy 50,000 sau Tneflasstneusyam

WisnazdguunUa (hidden layer) 1 U uazddiuiu
waausean (neurons) Winfu 12 aglwsnuulasedig
Usgamifieuianan dufe lvidnannuwiu Seeas 85.75

5. nMsiIeuiiisulszansamnisvinung

mﬂmwﬁﬂmﬁmiwﬁaﬁLLuﬂﬂfcjaMy’& 4 3%
Tun15197 6 wu3n 33laserredszamitenduis
Afuszansamunnigalunisdinunngu Tnglsien
ALY Soway 85.75 S9asnAe In15 AT AUl
andula Bn1TAsIginIsannsuaeIafnny way
N15IATILVTUNNGN ALEIRY Fanan159AsEY
ARSI 9T 6

M13199 6 NMsSBUTIBUAIALLLI (accuracy) YBIMITWEEmMTUNTIAMTIEEWUNNGY 4 35

WAlANITAATIERTUNNEGY

ArANULLY (accuracy) (Bawaz)

NMFIATIRNITONNBYARTARNNY
NMTIATIRTUNNEY
suliidndula

TasengUsyaniiey

70.00
61.80
76.50
85.75

aAUsBuaraTUNANIIVY
nMsiUIeuisulsEansamlunisvinune
mil,ﬁaﬂ‘v‘hﬂizLﬂms:ﬁuﬁwaaqﬂﬁwaqﬁu’q 435 wumn
lassrngUsramitenliatanuudulunisvituie
n1sideniusennyseiudvuesgnailagnd e
Sovay 85.75 sesawunie 3suliiEadulafilie
willunsvihnegndes Sevaz 76.50 uayBMTIATIEN
n1sannegaIaAnny n1siATIEdLunngulvian
Anuwiy $egas 70.00 uay 61.80 AWMU Futas
Tasenedsgamiisuliuszansnnluiuienisiden
vhuszanuseRudsveagninldiiuszansnmanniiae
donAdaeuIUYDs Ansari uay Riasi [10] Alaadna
AIUUTIIUIEAINTNANAYDIGNAT (customer
loyalty) fifldeusemuseiu Ssnsvungliussansam
Afgailel¥35lassdneuszamifion vieauideves

Weerasinghe Way Wijegunasekara [11] fivinis
Wiguilsuismsiineginisannegasiafinny 15
IaseneUseamiiien wagdsaulddulalunsasisiuuy
FemaulnunawnuvesUss fusasus devuin Tass
szhEJ‘LJismw,ﬁamiﬁﬂixﬁw%mwiumiﬁﬂmsaﬁqm 584
asnfe Iaulddndulanagitmsimsginisannsyas
FaRnWY AUARU UAZINUWIIBYBI Huang Uz Wang
[12] Pldadasuuurhunensatasanevesusenuss i
Tuuszmadumeislassngussaniion Insanney
ao3afn uarIBNTIATIEEILUNNGY NUITTBIATIY
UssamifienlvdszavBamaiian siufsaonadesiu
U3eves Baione uaz Angelis [13] Aldadasuuy
FurgausiunsesuTEnUss fundanudn A3aulsl
snaulalyusednsnmlunisyiuieininismsiasei
Funngy uennilfiaenndesiumuidees Gulsun
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war Umit [14] inud135n1sanassasdannle
Usgansnmlunisiueanuidewesnisiingn1ie
AUMAINNNITRUYBIUTEINU T UGN TIAT 9
uunnau

IINMTUATILVINTOANBERDIARNNY WU
Yaduiidwmananisindulanisideniiuseiulu
HanSeudarUssianvedgnafe o1y seldreiiou
NSANYT ADUNINATEUATI UALDITN WAZAINNTT
Anszismunngunui Jadeiidmaienisdndula e
WAl 818 kATANTUANATEUATY dlearnnsinsginng
onnevasdafnny Uadeiidsmaiensidenyiiussion
Useiudevesgninfie o1y snelddelfiou qdin1sdne
A0NUAMATEUAT WazenTn Fedenmdasiunuittves
wfiuan [1] finuinendnsazseldneouinasonis
Wonhusslamuseiusdevegnai wavaennaoeiua
Woves el [3] fih eguasdimsfinundudamasions
Wonhuszinnuseiudevesgnanduniu uaslunidy
il gAnutiaduanunwaseuafufisiv Sawuien
w3 2 38 1dun Bmseneinisonnesaoiafinnmuay
Bsharedsuunnguiiu aouamnisaseuaia
dawasianisiieniussiamyseiudevesgnan

YorduauuL

Mnmsiteadeinu lumsieseiiuds
a1l (multivariate analysis) v 38esily
THlunsduunnguliliussansnmiiando 35lass
frevsvamidlon witeidevesisine Lifldauvunis
adfbn Ul ﬁaﬂfu@%ﬁﬂLaua“lﬁﬁﬁ%'ilmwﬁms
annovasdaRnwyilriFLuumsadAlUldlunisduun
nguuny mszfeaglianuusiudininislassing
Ussamiien udiflelioufuismsiengiduunngy
lrsuuumeadiwudeiuiu nuhiivsyansama
nIiEnTleTEdLunnaL $991nau3duiin
Useiusne q awsadinansiseiluldlunisiiy

geavgliunuem ngldduwumeihnsdenaueve
wan s UseAuyssianlvulvungndus azaudil
anwaiganriueenly visehlleenuuundnsiueiuseiu
Tasounquifunufesn1TvesgnAININTY 1y 210
udfowudn eldmadensiiusgiuguaimiy
nquénede gnénfifaniunimansaudiuasidente
UsgAuaauminguinninusefuguaim wasgndndiil
Wmsnwszduiennwneulmeasidentoussiu
gunmannniseiusomming udu Redlunside
adssaluonanmasaiiisnsduniiieutwlndan k
guAu (K-Nearest Neighbors) 1nlglunsdnuunngala
LUy

LONE1591999

1. wiium mgese. Jadeiifinadenisindulade
ﬂimiiﬂﬂszﬁ’u%ﬁmmﬁﬁaEﬂui’aﬁﬂmﬂumm
NFAVNUVIUAT. INUITNUSUT YR LATUTAENS
uUndie @ nasuganans, Tudaingdy
UTINGIFENYATANENT. NTANN; 2549,

2. gauny szdysswiny, T avanui, nsde 330
535uL59Y, Astydnwal wnan3ums, I9n3 eyl
Yadefiduanonmsindulalunsdonilseiuiin
Auusvnngslve wene1 1in (umww) luiwn
wAvtauATIalug Janinasan. Tu: tonans
UsznaumsUszumaluafiens asfl 4 fuil 10
NQUAIAY 2556, UNINYNGENININGY. @9van;
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HAUDIRUATUTIEONUTIATEN1IZNMTTABUILTIHBNITUINLRULAL TN TINVDS
Salmonella Enteritidis Tutialn
Effect of freezing temperatures and thawing conditions on injury and

survival of Salmonella Enteritidis in chicken meat

dnEN8Ya euUNDY uay 5130 A3lve
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UNANED

MmAdeiAnynavosgumgiiutdenudwuaranznisararsiudsienisuindunessendinues
Salmonella Enteritidis lwileld Tnensiuwadasivluieliuluuiine 7 log CFU/g uasiluutidonudsd
Nl 20 uay -80 asriALded fsveziaaiwig q nduthlafiumsudBonudunarasiigumgf 7 uas
25 earwaldea ety S. Enteritidis uazdummesidudnsuiaiusazsendin anuans
nasesdiovhnaftudelifgampfiutdenudaioniu anmeililunsarasunnseiufie 7 uas 25 ssmwaldea
wuihfianiignisazans 7 sseeaidea iavinlii S. Enteritidis Sefidudnissondindesiian wasiiofidud
mMsuadusniian egrsiidoddameadin (0<0.05) luvasflannznisazaeferiuusigumninisuiiBonuds
uAnsafue -20 uaz -80 esmIwaLdd NuUI1 gauMgInIsunidenuded -20 ssmueaidea iavinli S. Enteritidis
fiefiduinmssentintosiian uariivefdusimauinduinniign egilifoddymeada (p<0.05) Aatugamnd
whBonufsuarannemsarmetudeivmnzan ileansiuiu S. Enteritidis Ao gamniudiBonudsd -20 aam
wallya uarantizmaazateiuded 7 sseiwaidoa

AdAey: Salmonella Enteritidis 1oln udidonuds n155eaTin MsuIady

Corresponding author: sudsaichon072@gmail.com
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Abstract

This research studied the effect of freezing temperatures and thawing conditions on the injury
and survival of Salmonella Enteritidis in chicken meat. Ground chicken meat samples were inoculated
with bacterial cells (7 log CFU/g) and the inoculated samples were frozen at -20 and -80°C, respectively.
After various time intervals, the samples were subjected to thawing at 7 and 25°C. Surviving S. Enteritidis
were enumerated and the percentages of survival cells and injured cells were calculated. The data
revealed that after the same freezing conditions, thawing the chicken meat at 7°C resulted in significantly
least survival rate as well as the highest injury rate (p<0.05). Moreover, under at the same thawing
temperature, freezing the chicken meat at -20°C resulted in significantly least survival rate and the highest

injury rate (p<0.05). Therefore, in order to reduce the viability of S. Enteritidis in frozen chicken meat,

this research suggested that the meat be frozen at -2°C and thawed at 7°C.

Keywords: Salmonella Enteritidis, Chicken meat, Freezing, Survival, Injury

unin

Salmonella \JuuvaiiSenelsafisnfuma
o1nsiddy Faduaumsudnveslsaovnadufivly
uywd [1] fhwunistudevluomnsivinananidednd
1y Lﬁ@mﬂ dlela 19 vhuy wezndnsdausisng 9 ivien
ilednd (21 Tsmriumisemsiiiinann Salmonella
Fonvhlui Salmonellosis dnidutiyvmaanssaay
fiddny Q’U‘%Imﬁlé’%’uL%@Imami%’wizmummﬁﬁﬁ
nsUudeu Salmonella Snuanse1n1sMIesyUy
MAALEWNS L Tea323 Uanties AAuld enFeu wax
ouusistudsFinldmniinnnslafaduiiv
Salmonella ©1aWUlUITUSEAMIUINGS VUL
loAn3u e msdnsagy waremsuauds usnanins
wAmesER T ulunantaeilinieda’ o1adde
wgdniUnuasdnitudold 3] Fadusmsdmiy
Ualnavesuyudsely N3l Salmonella il
ﬂaqﬁ’umiﬂmﬁauiummﬁuﬂu?nﬁﬁﬁg F933n13
AIVANNITHITYVDIaUNIETILINA183T 1y nsli
Anwiou nslinnadu msviuis msldansied vse
nslé%ed Fansidenisdendenlddsimungauiu
UseLnnaeae19s [4]

nswdidonudadunssuiinisudsglemns
iienuonemMsensangamgiivesemnsliii fadu
Fifeidnis Wosnanusadnwindy sa @ uay
AuAnsesldegaiiuszansam Snviadail
ownsifulduy esanilgamgiivifisswelunisan
nsLasvesduvsihliemsidouarqdunid
nelsa auenavliadunisurseiafnansuiady
viems 5] Sadunalisunugdunisivudeuny
g sfivsunuanas nsutidenudalnfldoumal
i -10 ssmwaLva Wiglsftegmelusmanans
Bududs gumgdmilgndmiunisuniBonudenna
UhuiTeu fie -20 ssrwadiea ualuszAugnamnssy
nsiiBenudeiinsliiuiuieifigamgd -28 asm
wardva viensldlulnsioumarifigumai -196 pem
wadua [6] wonanillunisiemisudBonuds
uuilanaedosdinnsazatsiiuds Tunsditngdu
uwiBenudsfiivwelngnsazanesinldiiaiuiu §1019
dwaronunwiadudeduda twiin 3 uazndusa
VBIINGAU [7] wazienadniymnsuuounasnis
WinesAussauld wnfinsazaneiudsosheth 4
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Wo991INaUNIENToATINA NN TS RALLT LI

v
P

Iisloemsguiu uasilgamgiivmnzausonisisday [6]
gnamnssuliududuazliuusguvesined
waldudvlnduniuninudosnisvesduilan (8]
nsuUAdNIAIUANNTEUIUNITNAALAZAMAINE LAY
Undod warlinnudinySesnnutasadeluems I
Fosusmndwuidouiiusunsonasaenndasiu
WNIFIUANNUaERSBYRIUTHNARAN Fesaulludanis
Yuieureaienelsamiamns (Food borne disease)
Faazilugonisemsiduiiv uazainnisseey
V89 850 wavAMg [9] WUl Salmonella Enteritidis
(5. Enteritidis) 1udlynifduunlimuifistuinniia
wazdin1sunsnszateag19ninavaelulssimealne
Taedlsmsilfissnumsssualuemsussamield
FefuamiAdeidaldvhmsfinsnavosgungiudien
wlauazannignisaratsiudsenisuiniiuuay
sondinues S. Enteritidis Tuiieln Sedoyaifldandu
Ustlevddeniaseuvsoanainnssuens lunisiden
gunpimautiBonudeuarnsazaeiudeiivmngan
Wleanduau S. Enteritidis fionaduidiousnduiifels

WA NAUNISIY
1. wavesauuaiiugiBanulranisuraiuuas
50nTINVB S. Enteritidis
1.1 Mmswdeuilagraiioln
ynidelnludruiiidueniideniainnain
nuesNy winusenna 1.5 Alansuy W1vinn1saneeig
thazon Fulmdutudn 9 mntudeeindu ey
azunsilvasdind ndsnduiluduliasidende
wwdosduun uazudsdldgmanainuaonide ninga
25 n¥u S 54 99 MnduthluUnaaderedy
ANIB LD 4
1.2 n5M388 Salmonella Enteritidis [10]
YMSINEAes S. Enteritidis ATCC 13027 lu
MNSINELTD Trypticase Soy Broth (TSB) Umﬁ’qmwgﬁ
37 swrnwadea Wunan 24 dalus mndudumiesd

3000 x g tuan 10 unil drawaamelafeunaslsa
anududu 0.85 wWesidus antutunieadnads
MASUTILAOYLAALU peptone water ANULULTY 0.1
wWesidud Yumnududulivindu 0.5 MacFarland
(10% cell/ml) Iﬂaﬂfmé’wm%ai’mmmﬂu (BioMeérieux,
France) U S. Enteritidis Uiiaﬂwaamwmaaﬂﬂaamﬁa
wazvhn1s130919lneTUng . Enteritidis filannandudu
Wiy 10° cel/ml Usuns 1 Jadans Tdlu peptone
water AuudU 0.1 Wesidud USums 9 Nadans
dielildanududurifu 107 celvml
1.3 st S. Enteritidis Tusiialn [10]

thifleliuafiweulilugeniin 25 nu aande
1.1 1y S, Enteritidis fwSeumaislude 1.2 Tnefiu
Uunsgeas 0.1 faddns anduianmdiuiude
Sudurounsutidonuds (udi 0) auislude 3
1.4 Mmsutidanuds

thihethaielduniiiunisiiu S. Enteritidis
wazusTTlunTusaRnUnainiiuaenide ulsiogns
Juaoangu nquaz 24 g3 nilngeaz25 n3u lnenguusn
ihluifusnuniigamai 20 ssrniwaidea uaznguians
ihluifiusnuilgamgll -80 esmwadea uan 7,
14, 21 uay 28 Tu

2. navsINsazANudsaNsUINEULaTSEnT AN
¥4 S. Enteritidis

msavanerieliugudsavidnogefiniunng
wiionuds (Yut 7, 14, 21 uay 28) Inazansiuded
g 7 uaw 25 asmalded auqmugﬁﬁﬁ;mﬂuéﬂmﬂ
Y99RI98 WA 5 ssrwalta laglunesluiines
(sk SATO)

3. MIUUIIUIU S. Enteritidis

3.1 M58 S. Enteritidis naviun (FauUasan

A5v09 Wu wazaue [11])
vhiegnafirinunsavaretuds win 25 n3u

1FU peptone water Usnnng 225 fiadans waaly
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2. Ong. INAlU. ROIGEonAUWSIRasa 99

Adudein3os stomacher a1ntudind g
Usuas 1 faddens Wanvin1990919978 peptone
water 9ntudafsegne Usinmns 0.1 fiadans wax
1Mn15 spread plate LOIMINELTe Xylose Lysine
Deoxycholate (XLD) ﬁgﬂmﬁuﬁwmmimﬂm%’a
Trypticase Soy agar (TSA) U3u1ns 7 Uaaans 9Nt
ihlutufigaumgdl 37 ssmwaidea Wuan 24 9l
Tusmoude wasihlaladfidawns assnansdivielid
ammsediadiialadlunsatusumedauailuonms
Wit Sulfide-Indole-Motility (SIM), Triple Sugar
Iron agar (TSI) wag Lysine Iron agar (LIA) lagyinns
VPBDIEUTN
3.2 NI S. Enteritidis iUnd (Faudasain
5o Velazquez [12])
Thiegeiinunsavanetuda i 25 n3u
WA peptone water Usuas 225 fadans waatld
AdudeiA3os stomacher a1ntudind g
Usuas 1 faddens Wanviin1990919978 peptone
water 9t TiUndiaogs Usunns 0.1 adans waz
1913 spread plate UnemMsINEde XLD wluadl
gl 37 eseneaidea (Wuian 24 Falue Wy

5. s UasiEuAN1550nT NV S. Enteritidis [13]

§rnude wasihlaladfifidnvaziowslunsiatuiu

mMauailuewnsinzide SIM, TSI wag LIA Tagsinnng

VAABIENT

3.3 N159A1SIUIY S. Enteritidis iuraiu [13]
Snudeiiviaduausamlgansuuie

Varunauses e Riund

Y v

4. n1smUsunandensdy (FauUasannisves
Velazquez [12])

vhieghaileliuaande 1.1 wiin 25 nda an
Wi peptone water Usuns 225 fadans uaahluad
Uugheiades stomacher antudiadsnegne Usums
1 fadans 1Un1vn19139979618 peptone water 911
Tudinddedns Usuns 0.1 1adans wazyiinis
spread plate ULEMNTINZTE XLD ﬁgﬂmﬁuﬁw
9MMNIINELTD TSA USRS 7 10AaS waresineLde
XLD ihluvnfigumad 37 esrnwaidea 1uiian
26 Flus Tusude wazilaladfiidnvasans
TUnsradudumsduailuemsinzide SIM, TSI wag
LIA Tnevihnnsnaaesansen

Wasidudn135enT39 =  S1unudeuadLEanudshazazateiinude x 100

6. NI NUBSIEUANISUIALAUYBY S. Enteritidis [13]

U DI INUANDUNIUNITHYLE DNLD

¢ o & o o & 4 & o | <
WaTPUANITUIALIY = NUIUTBNUIALIUNRRINIUNITUBLEBALYI X 100

U DN IAUANAINIUNITHULE DN

7. MIUATIINNEHA
Umansneaaslulinseiteyalagldununis
nasowuvduluufenauysal 1niudddBmaveaey
WisuiflsuaedsveanImauusniuds Tukey’s
studentized range test laglglusunsy Minitab

NAN1539Y

nmadisead S. Enteritidis adluludlold
un uazthluunidenudeiigumail -20 uaz -80 e
waldea Inafiushufedsiisvesiansna 9 9Nt
ihlAfiumsudifenuianazaeiionmgd 7 was



100 2. 2ngl. InAlU. ROI3E0INALWSIREISE

TN 6 auun 2 NsNAU - SUAU 2563

25 aernwaldud Wiothuntfusiuau S, Enteritidis waz
munasnesiiuinsuiniulasnssendin damaann
nsneaesInud Wevhnsasramsudesuduly
elrnut ilelranpannanmussulsiny S. Enteritidis
waziilowuead S. Enteritidis Tuu3uas 7 log CFU/g
war¥n13nIausIuIL S, Enteritidis BSudiunounis
divutidenuds (Tuil 0) fiewrifu 9.52x10° CFU/g
Ao 5.98 log CFU/g uansiamsnadi 1

1. WavesauuaiiugiBanuinanisuraiuuas
A1959AYINVBY S. Enteritidis

wannaaowmy WeiuidelAfigamnd -20
GG RIGRG! ﬁaﬂnmﬁaxmaﬁwu,%qﬁqmvagﬁ 7 036
wardea Tuiud 7, 14 uay 21 fesidudnissentin
WU 85.45, 82.94 uaz 81.93 Westiud Feioanin
nsutidenudsiigumgil -80 earwaoa ogradl
Toddynada (0<0.05) wilutufi 28 fiannznns
asmsﬁwﬁﬂﬁqmmqﬁ 7 asALaldyd Wudwﬁqmmﬁ
-20 uay -80 eI Lwalfed desi@udnissendinlyl
uwaneneiy agnadiduddamneadia (p<0.05) (11514 2
wazandi 1) Tusuil 7, 14, 21 uay 28 nMsudidenuds
ﬁqm‘wgﬁ 220 parnEATed Tannyasavaretudd
gamgdl 7 uar 25 esrwalded fiuefdudnsuniu
1171 waziiesiduinisseninteuninnisudigen

wlafigaumadl -80 esrwalded ogaltudfymieadn
(p<0.05) LAASNINA 1 UAZAINA 2

2. wavasnsazanetudsiansunEusaznnssen
FIInva4 S. Enteritidis
dlevinnsifuidelnigumgd -20 e
AL NaN1SMARBINU Tiannynsavatetudd
9uuQH 7 sarwaLTya Tusuit 7, 14, 21 uay 28 flua
7oA S. Enteritidis Sasiduduindude 8.02, 8.87,
8.77 uay 9.20 Wosidud uasilesifudnissendin

Winifu 85.45, 82.94, 81.93 way 81.77 lWesidus agiiu
lerlutuil 28 fwesidusinmsuimiuanniign uaxd
Wedldudnssentindesiign egeiidodfamnaads
(p<0.05) LLﬁiﬁaﬂW’Jzﬂ’liaSaﬂﬁjﬁﬂLL%Qﬁ’quQﬁ 25 94FN
wadea luiuil 7, 14, 21 way 28 eyl S. Enteritidis
Tes@uduiadusintu 0.71, 1.12, 1.74 way 2.41
Wosidud wariliesidudnissendiaviniu 93.47,
88.96, 86.45 ua 83.11 wesidus uwandWidhuiitano
miazmaﬁm%ﬂﬁqmmﬁ 7 way 25 asmngaLdea
ﬁamwmsazmmﬁwLL%a‘ﬁqmmﬁ 25 A wAlT
fiedidudunduiosiign uaslivediduinissondin
maﬁqﬂ 281981 AgYN19adA (0<0.05) LERIFINITIN
7i 2 uay 3
MnMsanszeznattunsiusnyiduna
28 $u foamgiinsudidenudsdl 20 uay -80 v
waldua nuinisutifenudeiigungll -20 e
wadua luanmenisazaneil 7 way 25 ssmwaidea
Tuuil 7 veansifvinundesiduinisuindues
flaauaziivesidudinissendinunniige Wesouifieu
fuisvevnatlunisifivinuiissezaaiding § egaadl
odAyn1eadn (p<0.05) warlufuil 28 vesmsifiv
fnwfivedfdudinisuindunnniigauas e fidudng
sontAntioofian egnaflduddnmisadia (0<0.05) uaz
nsudidonudafigamgil -80 ssmiwaila wuin 1
anmznsavaed 7 esrneadua Tuiud 7 fesidud
nmsuadutiosiign wariianmznmsazated 25 eam
waea Tufudl 28 fiesidudnisuiaivanniign
agaildfayneadi (p<0.05) uanwsmsail 2 was 3
nnsneasadieinanisnaaedluline
Toyalagldununisneasswuuduluvionauysainuii
gamaiinsutiBenudmazanmginisavarefidvina
sy Mt mImedeuSeufleuriaieves
VIIMIUUAAAAS Tukey’s studentized range test Wun

Weviinisudifenudeiigumgd -20 sernwalea
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luaniizgnisazaten 7 sesdwalded dnavinlu
S. Enteritidis fiilasidudnisuimdvunniigauasil

o w

wWesiiudnissendindesgnegeliduddgvicana

=]

(p<0.05) Tuvgdiiiovnnisudidonudsiomungd -80

9 Y

psmwaldea Tuanenisazatei 25 esrmigalfed
finavi1lii S. Enteritidis fiesidusinssendinuiniian

wazdlilesidudnisuiniutiesignagadidudfyn
a0A (p<0.05) LAAIRININT 1 Ly 2

A15199 1 Wesiduinisuinidu Wesdudnissentdn uazdiuiu S. Enteritidis M5zugiiaInsiiuineIng 9

wauAuNgamall -20 uaz -80 asrwalTud

PRIV i gaumnll TGRS WIUTAR  IWIUAS n13500%30 MUY
udiBanuds Tunns AMsazaney hanun fiund fviadu (Wasdud) (Wadidud)
(esAuwaded)  iusnen  (asAuwalded) (log CFU/R)  (log CFU/G)  (log CFU/R)

- 0 - 5.98+0.01 5.97+0.01 0.01 100 0.16

7 7 5.11+0.03 4.70+0.03 0.41 85.45 8.02

25 5.59+0.05 5.55+0.04 0.04 93.47 0.71

14 7 4.96+0.02 4.52+0.03 0.44 82.94 8.87

-20 25 5.32+0.02 5.26+0.02 0.06 88.96 1.12

21 7 4.90+0.01 4.47+0.04 0.43 81.93 8.77

25 5.17+0.01 5.08+0.02 0.09 86.45 1.74

28 7 4.89+0.01 4.44+0.03 0.45 81.77 9.20

25 4.97+0.02 4.85+0.01 0.12 83.11 2.41

7 7 5.45+0.05 5.33+0.02 0.12 91.13 2.20

25 5.73+0.03 5.70+0.01 0.03 95.81 0.52

14 7 5.11+0.01 4.96+0.01 0.15 85.45 2.93

-80 25 5.62+0.02 5.61+0.03 0.01 93.97 0.17

21 7 4.95+0.01 4.67+0.03 0.28 82.77 5.65

25 5.49+0.04 5.46+0.03 0.03 91.80 0.54

28 7 4.91+0.01 4.73+0.02 0.18 82.10 3.66

25 5.44+0.02 5.41+0.02 0.03 90.96 0.55
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a

a § @ 13 aa e . n:g{ P al e o ' o @ a
a5 2 Wesidurnissendinues S. Enteritidis lwilolafiszoziiainisiiusneisig ] MaANUNYUNNU

Y

wifanuds -20 way -80 aamwawea Wwian 7, 14, 21 war 28 Yu luanenisazaty 7 wag
25 parLgalged

gamplimsuilenuds  aamginisazany wWasiudnnssanddniissezinanisiuinwidng q
(aeAwaies) (asAwaIPed) 7 %4 14 $u 21 3y 28 Su
7 85.45" 82.94% 81.93 81.77™
20 25 93.47" 88.96™ 86.45 83.11%
7 91.13'¢ 85.45% 82.77 82.10"
e 25 95.81% 93.97% 91.80“ 90.96

o w

nuEwe - G803 a, b, ¢ war d Auandsiunigluneduilifediu vanefs Anuuandsiuesalited Ayneadia (p<0.05)

o

o o

- fonws A, B, C tag D uanasiunglunanfedi vuneis anuuanaeiusgsiidedngnisadia (0<0.05)

W 20c 7c
B 20c, 25°C
O] o, 7°c
a D -80°C, 25°C
100 ~ b 95.81 @
qcsv 95 9347 C _ b 93.97 a a
> 7 91.13 91.8 90.96
S d 88.96 b
& 90 A ¢ 86.45 b
v 85.45 85.45 c c c
»§ 85 - 8294 51.93 18277 g1 778311 821
]
= 80 -+
@
=2 75 4
70
.

ssezanntdlunisivine (Fu)

A 1 Wesidudn1ssenTinued S. Enteritidis iszeziaansiiusnwsng q ndaiufigamadl -20 uas -80 ssreadud
Wunan 7, 14, 21 waz 28 Ju luanignisazaiei 7 was 25 asrwaidea [fenes a, b, c way d Nuansiaiuluusay

o w

szevnaildlunsiiudnuiieaiu wineds AnuuenenstuedsiitedAynisaia (0<0.05)]

o
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a

P s 2 & < . & VAl 2 o , v 2 A
M13199N 3 LWUDTIUANITUNALRUYDY S. Enteritidis IuLuaiﬂWiﬁElgL'Ja']ﬂ']iLﬂ‘UiﬂU']mqq 9 Mml,ﬂ‘qum‘wﬂu

Y

wiLdanudad -20 way -80 asrwaldua Wwaan 7, 14, 21 war 28 Ju luanienisazaefl 7 wae

25 paAgaLged

gaunfintsudidenuls  gamgiinnsazane

s 2 & 2 o < '
WS IUANISUIARIUNSSEZLIAINITINUINYINIG 9

(aerAwaTYE) (peAwaDys) 79U 14 3y 21 3u 28 u
7 8.02" 8.87% 8.77¢ 9.20™

=0 25 0.71% 1.12% 1.74% 2.41"

7 2.20% 2.93% 5.65" 3.66%

e 25 0.52% 0.17% 0.54% 0.55"

nuEWe - §8NT a, b, ¢ uag d Muanssiuniglupeduiifiety nuneds Anuuanssiuegeiitedftyn1eatia (p<0.05)

° o

- @PnEs A, B, C wag D fuanansiunglunaientu e anuwanansiuvededidudfgnisada (0<0.05)

B 2oc, 7°C
[ -20°C, 25°C
-20°C, 7°C
-20°C, 25°C
a a
i a 8.87 8.77
10 8.02 -’
ug b
ps 8
g 5.65 .
o6
= b b c 366
‘g i o 293 c 2.41
B 4 c ““ ¢ 152 q 1.74 d d
" 5 071 0.52 ' 017 0.54 l 0.55
5 .
- = — o — . — —
0
7 14 21 28

sygzadildlunisiiusnu ()

7wl 2 Wesidudn1suiaiduaes S, Enteritidis szeziammaiiudngaig o wdauiufiaamgll -20 uag -80 o ivaldes
Junan 7, 14, 21 uaz 28 Tu Tuanmemisazanedl 7 wae 25 esmwaidea [8nus a, b, c waz d Awsnseiuluusiay

sypznaldlunsiiusnwieiu vianefls anuuenasiusgsiidedAynieadia (p<0.05)]

aAUNMELaraTUNANTTIRY
nsaueNeMIineNIuLEonulvzIuan
nssyveRausdld wildanunsavihaiegduvsdly
amnsbimualule usienavihliqdunidusyiafianig
uaduvdemes Fadunalisiuaugdurieivudeun
Tupmsiivsunnanas [6] Ineisenuves Umoafia
wag Okoro [14] Anwnavasnsudidionudeuaznisii

avaneronuAMIIgaTivevedevyutiBonuds
TnevhnsuniBenudsiigamadl -8 osrniwaidoa Wunan
2 &Uori Fawuh mautiBonudadenylsianunsovians
Qaunsdldvianun usaiusoifinsuiugdunid
iy uazanduugdunidursiinadls
Mnanmeasadioinisiudeliudien
uhatgmungdl 20 esmimalua feluannznisazats
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Migaumgdl 7 uay 25 s Al wud desidusinig
sondintesndi wariliesidudnisuialiuinnniinis

°

utdenudsfigaumgdl -80 esmwaidoa oeadiduddny
3@ (0<0.05) uandliiiiudt mafuiilelifigumg
mningadenudann q (0 ssmwaiBua) nImouas
MsuInduYes . Enteritidis asiAntosasilawiisudu
guniifigandt Sawansveaesilinaiuieatunis
NAABIDY Macleod wag Calcott [15] fivinisvaaes
\uwadeauviangamgiianni -60 ssriwaiea wuih
N8ASITBIBATINTNNEVDAIATYAUNIEUToEUN
NIV UAZANETDLYAARAUNIERINNTS
whienudsorafinaunninfandnlmiveniuddly
sgyrhamaiu saiesuau PNAFUIN MIIATEIN
vidonnuauysaivesndn Jeinademsuimiiuuazane
y039Aun38 [16] Tnensidandnihudduilusswinans
i siAslunsiiufigamaiige 1wy figamail -5 esm
waidea 1ilesangumgiilunsifuiinnsivdsunla
981971 9| LLasL‘ﬁamﬁﬂﬁmmmim@%uﬁﬂﬁé“mwmagzyLEEJ
dnAauntu JuduanmeiliiAanismeuagnis
vinduidiinnndu mademnsuiiBonudanuilan
fnfimsazanetuds lunsdiifagAuutidenudeidou
Tngjmsavaesinldnaun feenadsnasienmniniia
drudleduta dwiin 4 wasndusavesingiu 7] way

o

groraindyminisvuloutarnisiasyueqaunsd

3

wlel windinisazanetudeegned 9 ewngdunsd

' v

sentinanusasasguaziiuduiuliilionmsguiy

D 2D

uazilgaumaiivangausion1siasey [6] 1INHANTNARSY
ﬁLﬁaﬁmmﬁULﬁaldﬁqmmﬁLﬁaml,%uﬁmﬁu GHUPE
Flunsazaeunndeiufie 7 uag 25 ssrivaifos
wudiiannznsazaneil 7 ssmueaides dwavinli

'
a

S. Enteritidis fiUasidudnisuinidvunniign wazdl

o w

wWoesiiudnissendindesgnegeliduddgvicana

@ o &

ARTRTREL

<

(p<0.05) nn1sneaeslinadenAdoIiu
[17] finudn dletileansutudeiioamgll -23 e

'
1 =

waldea uavhavarelagldoumgiisn 1wy Ngumgil

7 samwadea yinlidwiugadvesgdunidanasla
unnimshazanelagligumaia wu fgumgi 25
sswaLia uenniddlinadenndosiunimaans
99 Jacek waw Paulius [18] nudimsazansiuds
aghedn q vhliAnnsUasuwamIInen T waE NI
\ilvesgdund Viligdunisimsuiaduiady uay

3
v
a6 o o <

UILYAdUeREUVIINTILILENaY N1sarateul
Tneldgaumafinnhlidsnsslunsazaneiazyilid
naandnlmilusewinmsazaeiuds faduanmg
fileadqdunidfisentinainnsuidonudaia
vndukasmsmesiindy wonaniinsavaneninudsd
gaumgiigaiiiesiioumgilivingausianisiasyves
auyd [19]vhlyiaduridisendinannnsudidenuds
annsoiSauasinsuale
dwsumsanesreznalunmadivsviieln
flgaumgil -20 uag -80 sarmwALTEA NHAN1TNAABY
nudszegatlumMsiiusnuiiinanenisuialduiag
sonTInUes S. Enteritidis Wiovhnsiiusnwiielad
gaumndl 20 uag -80 ssrniwalTua fianniznsazany
71 7 way 25 esrwawdua lutuil 7 vl S, Enteritidis
fedidusinmsuniuiiosiign uaziivedidudinisson
FAnunilan udidlesveznmmaiuinuiiudurils
S. Enteritidis fiesiudnisuiniuiinty wasdl
Wesiudnssentinanas iesnnisudidonudeinly
Annvganisviauvesduniduasiouledinavinln
qauvsdandiuiuawmuszezaTtunsiuiny (18]
wazifloszoznmmaiuiistudmaligdunidlasunis
vindusazmeiintu iemneudiduvenihaely
warmeuenwadliyini thaelueaddurhuniuead
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INNITTBUVD D0 UazANE [9] NUIINIg
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seaTInuandeiulaggumgil -20 asmwaidea vinli
S. Enteritidis ilUafidudnisuiaiuaniigauaz
fivedidusinmssonTintiesiian eesdidoddameada
(p<0.05) TnedlAwvindu 8.76 uaz 83.14 Wosidus
puddy uaznsasaeideliugifenudsiigumgd
wanei1afuinlid S Enteritidis vImAURATIOATIR
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