GUEVY

NANGATINYIAEATUNITUIR
19713V NEATANENT
NAYBIAINULATIAIINANUFTDUADNITANYVDILIARLUUDENONNTALALNTLANIDDN
yasindorlusiulumadinlusuatadandmesuliuszgei 1
38 U35 A0S
TAs9as19UsErANUa luwt T8 N TWUIRILUSELANAISAUBINNS 5
Va Idl
Ade: anns ula
a L2 a v v a o [
ANMUNAINNAIENTINNLAEIAUSENBUTTAUAT TueTaded ku93nUndn
as1sasguszsulneUszrivuan 7
Aide: @la dly
19139 nAlulagn1581%1s
anUAnsiueyyadassiavnasenInssuveneulelueansgeddlalnsiuanasiouley

waaRband balasiiuavasansanmnalinosiy 10

N

o

8 nouAUNeA a9e9

e

nskanLaraudnyrvasdusnuanalugduuy lulasieuwadgady 14

NIDE: JEUNA FIILAY

9

e

nangnsUsuy1neiUndin
1973V NEATANENT

nsPuunaeiuglifiuilewnemsldlasewedssamifisuwuunouligiu 18

N

o

We: g AndeIsy

e

lonalunisgnsuvesdamuwas (Cherax quadricarinatus) Tuwviaensssuyi

waznsldusEleriinen1sIngIu 21



15049 © HATBIAINULASEAINNAILSDURBNITAEVDILTAALUUDL NN NTALAY

msuaneanvesdndenlusiuluwadilusuatadandseulnusyy

NN
ARl ;U35 A0S
Fousaan C ANYIPEANTUNIT AR
GRUNRL'Y L INYATAIENS
0195w ¢ AsAn Aaysal

919158V fRemans19se n3aste aassd
AYIEAIENT19158 AT.L0EN §73m3
AENALY axnanlnda, Indaalusiu, wadlnlusuanas, muLesen
nANUTeY, tusegvned

[ '
a v & A

n13AnuEITngUIzasALiofnBINaURIAIINLATEAIINAIINSDUADNITAEVDUYAA

a o = @ a '3 LYl 1 1
WUUBENONINTE WaLTEAUNITWANIDaNVRITNTanlUsauluwaanlusuatanannaiaauln
Uszanai wadandageulniuilesUssgeandesual (PO) wazUseamasue.55 (PK) gn
U ndeslugumgliund nquaduau 37 ssmuwalded Wuwan 24 99lus waznaasy
AAAsERIINAMLSouuuall 42 esrwadea Wunan 6, 12, waz 24 Falus iednnis
A8UDYAAWUUDLNONINT A LAZN1TWANIDDNVIENTaAlUSAY Han1TANYINUIT Wowad
PC way PK IASUAINUSOU 42 peAL@aldod 12 way 24 97149 19n51n15nnosnanlnda

uuuanssegelidedAynadfiilomeuiungumuauLaznguiilasuauseu 42 8

[ [
S @ a

waldua 6 2l (P < 0.05) uenannil snsnmaAneywenlndaluivad PC viangueuniaz
ﬂzjmﬁléf%fumm%fau 42 serwalded 6, 12, uag 24 F2lu geniad PK agralidaddgnie
adid (P < 0.05) szAunIsuanseenvesdnienlusiu 70 uagdndoalusiu 90 Tuiwad PK 7
$¥uaudou 42 asrmiwailioa 24 Falus Wiugatuwanssedeiifeddydlofisuiunga
muAuLazngulFFuANLTou 42 ssmwaidea 6 uay 12 Falus (P < 0.05) luvaziwad
PC 1eldfuainuiou 42 ssanaldoa 24 $2lua finsuanseenvesdndealusiu 70
wazBndoalusiu 90 geliuunnsnsesafideddydlodisutunduaiuau (P < 0.05) wilsl
uanssnnauldFuamdeu 42 ssmealdea 6 uay 12 42l (P > 0.05) agslsfinnu o

WadldsuAuSou 42 asrwaldud 24 Tl N1SHANIRNURIINTeALlUSAY 70 wardnden



P
TUsiu 90 Tuwad PK aandn PC aghaditdeddqmnisada (P < 0.05) n1sAnwil aguladnead
Ilusuanadaindigeulnuszguiennue.55 fn1suanseanvesdndealsiiu 70 wag 90

WnNniuaziinsmngvegaiLuUssnelndateundt duwalieadinusegnieiiu.55 day

numusiarusoulannieadlnussgmeandesin



ABSTRACT

TITLE : THE EFFECT OF HEAT STRESS ON APOPTOSIS AND HEAT SHOCK
PROTEIN EXPRESSION IN FIBROBLAST CELLS DERIVED FROM PRADU
HANGDAM CHICKEN EMBRYOS

AUTHOR : PARITHAN SRITHAKAN
DEGREE : MASTER OF SCIENCE
MAJOR : AGRICULTURE
ADVISOR : CHAWALIT SIRIBOON, Ph.D.
CO-ADVISOR : ASST. PROF. SURACHAI' SUWANLEE, Ph.D.
: ASST. PROF. CHAOWALIT YUAIJIT, Ph.D.
KEYWORDS : APOPTOSIS, HEAT SHOCK PROTEIN, FIBROBLAST CELLS, HEAT

STRESS, PRADU HANGDAM CHICKEN

The objective of this study was to determine the effect of heat stress on
apoptosis and heat shock protein (HSP) expression in the embryonic fibroblasts of
native chickens. Fibroblasts derived from Pradu-Hangdum Chiangmai (PC) and KKU.55
(PK) embryos were cultured in a control group at 37 °C for 24 h and subjected to a
heat stress test at 42 °C for 6, 12, and 24 h to measure the apoptotic rate and the
expression of heat shock protein (HSP). The results showed that when PC and PK
cells were exposed to 42 °C heat for 12 and 24 h, there was a statistically significant
higher difference in the incidence of apoptosis compared to the control groups with
heat treatments at 42 °C for 6 hours (P < 0.05). In addition, the incidence of apoptosis
in PC cells for both the control and the groups treated at 42 °C for 6, 12, and 24 h,
was statistically significantly higher than the PK cell (P < 0.05) levels. The expression
of HSP70 and HSP90 in PK cells exposed to 42°C for 24 h was significantly higher
compared to the control group at 42°C heated for 6 and 12 h (P < 0.05). Furthermore,
the expression levels of HSP70 and HSP90 were higher in PC cells treated at 42 °C
compared for 24 h than in the control group (P < 0.05). It was nevertheless not
significantly different from the 42°C heat-treated groups for 6 and 12 h (P > 0.05).

However, when cells were heated to 42 °C for 24 h, the expression of HSP70 and



4
HSP70 in PK cells was significantly higher than in the PC cells (P < 0.05). In conclusion,
the PK cells had better HSP 70 and 90 expressions, yet a lower apoptotic rate, and

collectively, these facilitated PK cells had better thermotolerance than PC cells.
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ABSTRACT
TITLE : TREND AND VARIATION IN TROPHIC LEVELS OF FISH COMMUNITIES
IN THE CHI RIVER, THAILAND
AUTHOR : SATHAPORN CHUENJAI
DEGREE : MASTER OF SCIENCE
MAJOR : AGRICULTURE
ADVISOR : PROF. TUANTHONG JUTAGATE, Ph.D.
CO-ADVISOR : JARUNGJIT GRUDPAN, Ph.D.
KEYWORDS : STRUCTURE OF FISH COMMUNITIES, The CHI RIVER,TROPHIC LEVEL.

This study examined the structure of fish communities in the Chi River
categorized by trophic level to compare and study the trend of changes in the fish
community structure in the Chi River through various indices related to trophic levels.
Data collection focused on the Catch per Unit Effort, (CpUE) during fishery work in the
Chi River from 2008 to 2020. The study found at least 175 species of fish in the Chi
River, with most of the fish surveyed belonging to the Cyprinidae family. The average
fish catch per unit of fishery exertion (CpUE) was 1.03 kg per day. Species Richness
averaged 17 species, and the mean trophic level of fish in the community was 2.88,
while the ratio of forage fish to carivorous fish (F/C) ratio) was 3.25:1. The variation in
catch results per long-term unit of labor (CV) ranged from 62 to 72%. Absolute and
relative short-term variations were between 60 - 73% and 67 - 76%, respectively. It
can be concluded that the fish community structure in the Chi River is still balanced,
but there is a tendency to change the value largely. The data from the study may
lead to further planning for sustainable fish resource management in the Chi River. 1
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ABSTRACT

TITLE : DIVERSITY AND SPECIES COMPOSITION OF FISH IN BANGLIENG
RIVER, CHAMPASACK, LAO PEOPLE’S DEMOCRATIC REPUBLIC

AUTHOR . SIVILAY LAMXAY

DEGREE : MASTER OF SCIENCE

MAJOR : AGRICULTURE

ADVISOR : CHAIWUT GRUDPAN, Ph.D.

CO-ADVISOR : JARUNGJIT GRUDPAN, Ph.D.

KEYWORDS : DIVERSITY, COMPOSITION OF FISH, HUAI BANG LIANG

Huai Bang Liang is a tributary of the Mekong River in the southern part of the Lao
PDR. Its headwaters are on the Bolaven Plateau with an average height of 1,200
meters above sea level.-This was a study of biodiversity and fish population structure
with a plan to collect spatial and temporal data from 6 survey points, consisting of
upstream areas in the plateau, downstream, and tributaries, comparing the
differences at 3 time periods between 2020 and 2021. Fish samples were collected
with 6 different mesh sizes of gill nets, 1.5, 2, 4, 6, 8, and 10 cm. along with a seine
net. Then, the biodiversity and ecological index between sampling sites and seasons
together with the ecological characteristics were analyzed and compared.-A total of
18 families and 56 species of fish species were found in the study totaling 769 fish
surveyed (including 23 fish from 2 families and 4 species purchased at Lak 35 village).
Members of the carp (Cyprinidae) family predominated, with 18 species ascertained,
representing 33.33% of the total number of fish species. Three new species of fish
belonging to 3 families were found. The upstream survey sites at Stations 5 and 6
found 8 families with 12 species of fish, 7 species of which were endemic fish with 1
species of exotic fish (Oreochromis niloticus). At the downstream sites at Stations 1, 2,
and 4, high biodiversity was found. A total of 18 families of fish were found in 55
species, but no endemic fish were found. In addition, the Nam Pak Glassfish
(Parambasis n.sp.) was found as a new species at Station 3, a tributary. At the

downstream survey site, the Trout Barb (Raiamas guttatus) and black-finned hooked



Mo

Barb (Mystacoleucus atridorsalis) were dominant, while the Brook Barb (Poropuntius
solitus) and the Hump-back Danio (Devario gibber) predominated in the upstream

survey sites.
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ABSTRACT

TITLE : ANTIOXIDANT PROPERTIES AND EFFECT ON ALCOHOL
DEHYDROGENASE AND ALDEHYDE DEHYDROGENASE ACTIVITIES OF
LOCAL FRUIT EXTRACTS
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This research was to study the bioactivity of extracts from 7 local fruit species,
namely: carandas plum (CT) (carissa carandas L.), purple passion fruit (PF) (passiflora
foetida L.), mango (MG) (mangifera indica L.), santol (ST) (sandoricum koetjape
(Burm.f.) Merr.), lime (LM) (citrus aurantifolia (Christm) Swingle), batavia pineapple (PA)
(ananas comosus), and Indian gooseberry (ID) (phyllanthus emblica). It was extracted
with 2 solvents, water and 60 percentage (v/v) soluble ethanol. The total solid
content was significantly higher than that of pure water extraction (P<0.05). The pH of
fruit extracted with water and 60 percentage ethanol (v/v) were in the range of 2.27-
3.01 and 2.23-2.98, respectively (P<0.05). The highest content of total acidity was
found for pineapple, Indian gooseberry, and lime extracts at between 0.31-0.35
percentage (P<0.05). The ethanol fruit extracts with the highest total acid content
were the Indian gooseberry and pineapple extracts at between 0.29 and 0.30
percentage. The total phenolic compounds of the extracts were found highest for
Indian gooseberry extract. The highest anti-oxidative activity of the extracts using the
ABTS method employing ethanol and water as solvents were found for Indian
gooseberry extract (17.49 and 95.56 pl/ml), santol (19.10 and 71.22 pL/mL), and
carandas plum (121.68 and 163.04 uL/mL) (P<0.05). The DPPH antioxidant activities of

extracts extracted with 60 percentage ethanol and water were highest for Indian
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gooseberry (5.17 and 20.54 pl/ml), santol (53.22 and 420.65 pl/ml) and carandas
plum. (409.40 and 954.38 pL/ml), respectively (P<0.05). Fruit extracts extracted with
60 percentage (v/v) ethanol showed higher enzyme activity than water extracts and
were statistically significant (P<0.05). Fruits that had the highest alcohol
dehydrogenase (ADH) enzyme activity were santol, Indian gooseberry and carandas
plum extracts with values between 14.65-75.5 percentage (P<0.05). Fruit extracts that
demonstrated the highest aldehyde dehydrogenase (ALDH) activity were Indian
gooseberry, lime and santol extracts (between 28.87-34.14 percentage) and it was
found that extracts with high phenolic content were associated with low levels of
ADH activity (R?=0.22). While ALDH activity was highly correlated with phenolic
content (R2=0.84) by the santol extract, the ADH activity ranged between 8.86-23.01
percentage for Indian gooseberry, mango, carandas plum, and lime extracts. The
conversion rate of Nicotinamide adenine dinucleotide (NADH) was found highest for
Carandas plum and Indian gooseberry extracts (462.34-478.63 mmol). In addition,
NAD* to NADH conversion rates for ADH and ALDH enzymes were between 0.616-
0.724 mmol/min and 2.643-3.402 mmol/min, respectively.

The fruits extracted with the highest activity of the ADH and ALDH were selected
for anti-hangover powder process using freeze drying which were Indian gooseberry,
santol, and carandas plum. The product formulations were refereed with commercial
products by using main ingredients from the three fruit powders by comparing with
commercial products. It was found that the ADH and ALDH activity of the developed
product were 85.79 and 74.95 percentage, respectively, which were higher than the
commercial products (ADH activity between 36.38-82.94 percentage and ALDH action
ranged 10.57-57.76 percentage). In addition, the metabolism of NADH was 83.58
mmol, while the commercial product was between 18.8 and 69.55 mmol. Moreover,
ALDH provided an NADH metabolism of 106.43 mmol, while the commercial product
was 29.39-62.94 mmol. In addition, for the constant rate of NAD* to NADH conversion
of the ADH and ALDH were 0.303-0.691 and 0.705-3.851 mmol/min, respectively. The
rate constant was 2.4 times higher than that of commercial product for alcohol
dehydrogenase and as high as 1.3-7.05 times than the commercial product for

aldehyde hydrogenase.
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This research investigates the production and properties of microencapsulated
silkworm pupae oil with the aim of maintaining the stability of this oil which contains
high levels of unsaturated fatty acids. From studying the chemical composition of the
dried silkworm pupae, it was found to consist mainly of protein (51.51%) and lipids
(36.04%). With the use of hexane and ethanol solvents at 5 different ratio levels it
was found the ratio of the more polar solvent ratio increased. As a result, the
extracted silkworm pupae oil was more yellow (increased b* values and decreased a*
values), but this did not affect the chemical properties, i.e. free fatty acids, acidity,
and peroxide values (P>0.05). Using hexane and ethanol solvents at a ratio of
62.50:37.50 (volume/volume) gave the highest yield and oil recovery at 33.65% and
97.09% respectively. It was also found that the chemical properties of all samples of
silkworm oil extracted passed the edible oil and fat industry standards. From the
study of conditions used in the extraction of silkworm pupae oil, 3 factors were
determined: the ratio of silkworm pupae to solvent, the number of cycles to change
the solvent, and the required extraction time. It was found that the yield and harvest
of silkworm pupae oil increased when the amount of solvent increased. It was found
that the use of silkworm pupae with solvent at a ratio of 1:8 (w/v) gave the highest
yield and oil recovery of 34.13% and 99.75% respectively. However, the number of

solvent replacement cycles and extraction time had no effect on the yield and
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recovery of the silkworm pupae oil (p=0.05). However, when studying the chemical
and physical quality of the extracted silkworm pupae oil, it was found that by
applying silkworm pupae to solvent at a ratio of 1:4 (w/v) for 2 cycles of solvent
conversion and 60 minutes of extraction time, the best quality of silkworm pupae oil
was extracted. The yield was 31.70 % and the oil recovery was 91.97 %, and the
chemical and physical qualities were in accordance with standards. From gas
chromatographic analysis, the graphics revealed that the extracted silkworm pupae oil
contained saturated fatty acids. Saturated fatty acids were 28.64 %, which consisted
of essential fatty acids, namely palmitic acid, stearic acid, and arachidic acid, and
were high proportion of unsaturated fatty acids (66.49 percent), which consisted of
29.55% alpha-linolenic acid, 31.05% oleic acid and 4.67% linoleic acid. The quality
was comparable to fish oil that is already available. This was confirmed by functional
group analysis of the silkworm pupae oil molecules by the FTIR technique which
confirmed that carbon atoms (C=C) were found at spectra 1459.8 cm™, 1743.3 cm™
and 30122 cm?, indicating that the extracted silkworm pupae oil contains
unsaturated fatty acids as the main components. The encapsulation of silkworm
pupae oil was then studied using the microencapsulation technique to slow lipid
oxidation using whey protein isolate and maltodextrin. The silkworm pupae oil
emulsion showed good stability after being kept at room temperature for 24 hours.
The particle size was 0.38 um, zeta potential was -37.60 mV and the viscosity was
51.48 cP. It was then dried by the spray-drying technique. It was found that the yield
value was high (89.21 percent), while the water activity value (@W) and moisture
content of silkworm oil powder larvae were low (0.21 and 1.57%, respectively). The
silkworm oil powder produced also contained high levels of unsaturated fatty acids
(66.27 %), consisting of oleic acid (31.01 %), linoleic acid (4.56 %) and alpha-linolenic
acid (9.96 %) and 62.19 % solubility. It was also found that the peroxide value did not
exceed the specified standard, but was higher than silkworm pupae oil before
encapsulation. This corresponds to the microstructure of silkworm pupae oil prior to
microencapsulation. It was found that the spherical particles had uneven surfaces

and wrinkles, but no cracks on the particle surface.
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The objective of this research was to identify Thai native chickens purebreds and
hybrid chickens by image processing using a Convolutional Neural Network (CNN) to
identify 8 indigenous chicken groups, namely 1) a Leung Hang Khao (White-tailed)
rooster, 2) a Leung Hang Khao (White-tailed) hen, 3) a Pradu Hang Dam (Black-tailed)
rooster, 4) a Pradu Hang Dam (Black-tailed) hen, 5) a cross-breed between Leung Hang
Khao rooster and a Pradu Hang Dam hen, 6) a cross-breed of Lueng Hang Khao
rooster and a Pradu Hang Dam hen 7) a cross-breed between a Pradu Hang Dam
rooster and a Leung Hang Khao hen, and 8) a cross-breed Pradu Hang Dam rooster
with a Leung Hang Khao hen. The study was conducted at 8, 10, 12, 14, 16, 18, and
20 weeks of age, using 250 images per group per age for a total of 14,000 images used
as a processing database. The study found that using CNN to identify Thai Native
chickens at the ages of 8, 10, 12, 16, 18, and 20 weeks resulted in 100% accuracy,
though at week 14 there was 98.30% accuracy in the learning dataset (the training
set), but the testing data set was 100% accurate. At weeks 16, 18, and 20, and at
weeks 8 and 10, accuracy was 99.11%, and weeks 12 and 14 were 99.55% and
93.75% accurate, respectively. As a result of this research, the model used to identify
Thai Native chickens was 100% accurate for weeks 8, 10, 16, 18 and 20. For the 12th
and 14th weeks, the accuracy was 97.83%. Consequently, it can be seen that the use

of image processing techniques in the identification of Thai Native chickens is highly



accurate and can be used to accurately distinguish between purebred and hybrid

indigenous chickens.
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The potential for invasion by red claw crayfish (Cherax quadricarinatus) in natural
waters and exploiting this invasion: the results of competition with animal crabs and
Biotic Resistance Assessment for biotic resistance, the results showed that the
invasive red claw crayfish showed normal growth when living alone in the ecosystem
but when a group of invaders is released into the system instead, there was a
noticeable difference in growth. Both the mean weight gain and the specific growth
rate (SGR) of the invaders in all experiments showed differentiated growth compared
to the control. Therefore, the invasion of red claw crayfish in that ecosystem affects
the growth of native aquatic animals. As for the assessment of the competition of red
claw crayfish against the original inhabitants, by planning an Additive-Substitutive
experiment, the results of the study showed that having the same species
(Substitutive) or different species (Additive) in the ecosystem that is less dense than
the original crab inhabiting the area does not affect growth. As for the presence of
aquatic animals in the ecosystem of the same species (Substitutive) and different
animals (Additive) have a higher density than the crabs that are inhabitants. It is a fact
that the crabs live in only one ecosystem. The best growth is noticeably different in
all forms. Both the mean weight gain and the specific growth rate (SGR) values were

found. Both heterogeneous and homogeneous species have a high impact on
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indigenous animals. From a toxicity level test of agrochemicals affecting the acute
mortality of red claw crayfish larvae, it was found that cypermethrin had the highest
effect on the mortality of red claw crayfish fry, followed by paraquat and glyphosate.
The concentrations of the three chemicals that resulted in acute death in the
laboratory were less than the allowable concentrations of the three chemicals in the
environment. In the event that a red claw crayfish escapes in a body of water
containing the aforementioned chemicals, it is possible to inhabit that ecosystem.
Wild predators tend to control the aggression of red claw crayfish, if the snakehead
Channa striata is a predator in the system, baby red claw crayfish are thoroughly
hunted in these ecosystems without hidden material. The Clarias batrachus catfish is
a predator in the system. Over the course of the experiment, catfish were proficient
predators in low to moderately complex ecosystems. The goby, Oxyeleotris
marmorata, was a prolific predator, throughout the experimental period among the
most complex ecosystems. The results of the study showed that catfish had the
greatest hunting potential for young red claw crayfish when tested in the presence of
other victims arriving into the system to observe the prey test of the catfish. The
degree of hiding places in the ecosystem affects the survival rate of prey from
predatory catfish, including differences between the hunted groups. There are
different survival rates in the system, and considering the interaction (Interaction)
among levels of hiding materials (Complexility) with predator species (Larvae) in the
ecosystem. The results of statistical analysis showed that the hunted species living in
moderately complex (50 percent) and broad (100 percent) complex ecosystems had
no difference in survival rates. A study of the nutritional value from red claw crayfish
shell fragments show that the outstanding properties of red claw crayfish shell are
the amount of calcium and protein, which can bear the results from the analysis to
be further developed in a variety of studies. It is also a guideline that can be used as
information to reduce waste from red claw crayfish processing in the event that it can

be developed i an industrial system in the future.



