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ABSTRACT
TITLE : EFFICACY OF PURPLE NON-SULFUR PHOTOSYNTHETIC BACTERIA ON
GROWTH OF CUCUMBER (Cucumis sativas L.)
AUTHOR : KENG INTHASANGVAN
DEGREE : MASTER OF SCIENCE
MAJOR : AGRICULTURE
ADVISOR : ASSOC. PROF. BOONSONG EKPONG, Ph.D.

CO- ADVISOR  : ASST. PROF. YUWADEE CHUPRAPHAWAN, Ph.D.
: ASST. PROF. BUBPA CHAITIANG, Ph.D.
KEYWORDS : PHOTOSYNTHETIC BACTERIA, FERTILIZER, CUCUMBER

The objective of this study was to evaluate the efficacy of purple non-sulfur
photosynthetic bacteria on growth traits of cucumber (Cucumis sativas L.). The research
was conducted at the Faculty of Agriculture, Ubon Ratchathani University during August 1,
2018 - March 7, 2019. Results indicated that all 3 isolates of photosynthetic bacteria
(UBU1, UBU2 and UBU3) produced similar amounts of 5-aminolevulinic acid (ALA) and
were not statistically different (39.59-46.35 pg/mL). The three isolated were used to
measure their efficacy on growth and seed germination of 3 cucumber varieties (Messo,
Brandner and Northern C 327 F1). The finding indicated that the Brandner variety gave the
highest seed germination percentage, root length and seedling height of 85.58%, 8.42 cm,
and 2.50 cm, respectively. Furthermore, two isolates (UBU1 and UBU2) significantly
stimulated seed germination percentages (86.33 % and 87.00 %, respectively) which were
higher than that of UBU3 isolate and the control (82.00 and 76.00 %, respectively).
However, when compared among the two isolates, it was found that UBU2 had slightly
better tendency on growth enhancement than UBU1. Therefore, UBU2 isolate was used
for a further study on growth of Brandner cucumber. It was found that the application of
UBUZ isolate at the concentration of 10° cfu/mL with 100 mL/plant for 4 times gave the
highest yield (399.18 gm/plant) when compared to other concentrations and numbers of
application per plant. After that, UBU2 isolate (10° cfu/mL) was applied at different
volumes with different rates of chemical fertilizer (16-16-16) to evaluate the effect on

production of Brandner cucumber. It was found that UBU2 isolate (10° cfu/mL) at 75%
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with application of 300 mL/plant applied for 4 times at 75 mlL each, together with
chemical fertilizer (16-16-16) at 25% (1.25 gm/plant) gave the highest plant height, fruit
width, fruit length, number of fruit per plant and fruit weight as well as the application of
chemical fertilizer (16-16-16) alone. Thus, it could be concluded that the application of
photosynthetic bacteria UBU2 isolate (10° cfu/mL) at 75% with chemical fertilizer (16-16-
16) at 25% in the production of greenhouse cucumber could reduce the use of chemical
fertilizer by 75%. UBU2 isolate was later sent to Thailand Institute of Science and
Technological Research (TISTR) for identification, and it was identified as Rhodocista

pekingensis.
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ABSTRACT
TITLE : MICROPROPAGATION AND PHYTOCHEMICAL STUDY OF
GRAMMATOPHYLLUM SPECIOSUM BLUME
AUTHOR : YAOWALAK CHATSUWAN
DEGREE : MASTER OF SCIENCE
MAJOR : AGRICULTURE
ADVISOR : ASSOC. PROF. KARNCHANA RUNGRUCHKANONT, Ph.D.
KEYWORDS : SEED CULTURE, PROTOCORM DEVELOPMENT, SEED STORAGE,

Ol-GLUCOSIDASE INHIBITION ACTIVITY, ANTIOXIDANT ACTIVITY.

This thesis aimed to study micropropagation of Grammatophyllum speciosum Blume.
There are many steps of procedure in micropropagation such as seed culture,

development of protocorm to plantlet and acclimatization. Finally, the utilization of this

orchid was tested on Ol-Glucosidase inhibition and antioxidant activities. The studies
found that seeds cultured on VW medium supplemented with potato powder + coconut
water, concentration of sucrose 0-20 ¢/l and kept in the D/L condition, presented high
percentage of seed germination and development. The study of protocorm culture found
that protocorms with 2 leaves cultured on VW medium supplemented with banana
homogenate + coconut water and VW medium supplemented with banana homogenate
+ potato powder + coconut water, and concentration of sucrose 10-30 g/l were suitable
for protocorm development. In seed storage study, seed stored at 25 °C could last 270
days with 84.75% viability, 83.19 % germination and 38.25% protocorm with 2 leaves. In
the histological study of seeds and protocorm, embryo presented cell division and then
developed to protocorm. The protocorm consisted of groups of meristermatic cells and
then developed to shoot apex with vascular bundle. The study of growing media for
plantlet acclimatization found that coconut husk chips or sphagnum moss were suitable
for plantlet growth in all aspects. The Ql-Glucosidase inhibition and antioxidant activities
in ethanol extracts both fresh and dry samples from different plant parts and different
plant aged were determined. The extraction from 6 -year old rhizome+root (both fresh
and dry samples) showed strong Ol-Glucosidase inhibition activities (84.88, and 85.47%,
respectively), whilst their half inhibition concentrations (IC50 ) was 443.53 pg/ml when

-
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compared with authentic drug Acarbose, which exhibited 94% inhibition activities and had
IC50 at the concentration of 390.42 pg/ml. The antioxidant activity was determined by
DPPH radical scavenging. Extractions from fresh samples of 6-year old leaves and 6-year
old rhizome+root yielded high DPPH free radical scavenging activity (77.68 and 76.95%,
respectively), which was not significantly different from trolox, the positive control

(83.85%). The IC50 values were 32.07, 17.87 and 7.43 ug/ml, respectively.
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TITLE : EVALUATION OF FISHERY AND FOREST PRODUCTS AND CO -
MANAGEMENT A CASE STUDY OF NONG PEA COMMUNITY,
SURROUNDING SAVANNAKHET UNIVERSITY, THE LAO PEOPLE’S
DEMOCRATIC REPUBLIC

AUTHOR : SOUKSAKHONE PHENGSIKEO

DEGREE : MASTER OF SCIENCE

MAJOR : AGRICULTURE

ADVISOR : ASSOC. PROF. PRANEET NGAM SNAE, Ph.D.

KEY WORDS : CO-MANAGEMENT, NON TIMBER FOREST PRODUCTS, FISHERY

PRODUCTS, VALUATION, NONG PEA SWAMPSS

The objective of the study was to estimate the direct use value of fishery and non-
timber forest products from NONG PEA community, surrounding Savannakhet University
by the market price method. A questionnaire was used to collect data by interviewing the
respondents who were randomly selected from local villages in the studied area. The
participants were calculated by quota sampling method at 95 percent of households in
each village. Total participants were 400  selected villagers from 4 villages, Kaisone,
NONG PEA community, surrounding Savannakhet University.

The result indicated that the value of non-timber forest products from NONG PEA
swamps comprised 7 groups as follows: value of wild mushrooms was 466,800 baht/year,
value of edible vegetable plants was 639,780 baht/year, value of bamboo shoots was
220,588 baht/year, value of firewood was 130,820 baht/year, value of edible insects
and ant eggs was 446,580 baht/year, value of medicinal plants was 464,535 baht/year,
and value of fodder was 797,529 baht/year. The total value of non-timber forest
products of NONG PEA community, surrounding Savannakhet University was 3,166,632
baht/year. Value of fishery products was 625,100 baht/year.

Therefore, the total value of fishery and non-timber forest products of NONG PEA
community, surrounding Savannakhet University for 4 0 0 households was equal to
3,791,732 baht/year. The average value of fishery and non-timber forest products of NONG
PEA community, surrounding Savannakhet University was 37,917.32 baht/household/year.

~
S



[4¢

The results clearly showed how important NONG PEA swamps was to the local people’s

livelihood.

~
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TITLE : INFORMATION SYSTEM OF LOCAL TAX COLLECTION: A CASE STUDY OF

ADMINISTRATION ORGANIZATION OF MUEANG-NOI SUBDISTRICT,
KANTHARAROM DISTRICT, SI SA KET PROVINCE
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DEGREE : MASTER OF SCIENCE
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ADVISOR : SUPAWADEE CHAIVIVATRAKUL, Ph.D.
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ORGANIZATION OF MUEANG-NOI SUBDISTRICT

This study aimed to design and develop an information system for local tax
collection through a web application that meets the effective local tax regulations
implemented by the local administration organization, Mueang-Noi sub-district,
Kanthararom district, Si Sa Ket province. The researcher studied old imposition processes
at the local government organization. The data were collected by questionnaires.
Participants consisted of 163 organizations in Si Sa Ket, Ubon Ratchathani, and Surin. The
result indicated that 85.28 percent of the imposition evidence was collected as a hard
copy and 68.71 percent was collected through Microsoft Excel. These work processes
were complicated for people as it was difficult to find out information and risky for
document disappearance. Furthermore, the information system of local tax collection was
designed to enhance the performance of local taxation. The designed and developed
information system was developed with PHP and MySQL database. The system was
evaluated with Black Box Testing by 7 experts in information technology and systems and
10 local government officers. The results of evaluation revealed that the average score
from the experts was 3.69, which meant good and the average score from the local
government officers was 4.45, which also meant good. These results indicated that the
designed and developed information systems could be used for local tax collection

effectively.
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TITLE : INFORMATION SYSTEM FOR USER-DEFINED RAPID SURVEY DATA ENTRY

FORM AND REPORT CASE STUDY SI SA KET PRIMARY EDUCATIONAL
SERVICE AREA OFFICE 1

AUTHOR : TAWEESAK THUMWANNA
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ADVISOR : SUPAWADEE CHAIVIVATRAKUL, Ph.D.
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OFFICE OF PRIMARY EDUCATIONAL SERVICE

The purpose of this research was to design and develop an urgent survey system for
user management of the Office of Si Sa Ket Primary Education Area 1 by web applications.
This system would help offices manage numerous amounts of surveys for a total of 258
schools. It would be able to record data via the internet for each specified date. The
screen size was adjusted according to the size of the screen used (Responsive web
design). The researcher had analyzed and designed the object-oriented system and
developed the system with PHP, HTML and MySQL database management system.
Information Technology (IT) professionals and users evaluated and developed the
information system. The result indicated that an average score from IT professionals was
4.33 of 5, and 4.36 of 5 from the users. This result showed that the efficiency of the
developed information system was good and could be used effectively for urgent survey

of the Office of Si Sa Ket Primary Education Area 1.
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UBON RATCAHTHANI UNIVERSITY

This study aimed to design and develop an effective information system for graduate
students’ thesis and independent study management at Ubon Ratchathani University. This
system could help facilitate graduate students and advisors and support the officers at
the Office of Graduate Studies and the faculty staffs on checking the format of the thesis
and the independent study. The information system was developed following the
principles and theories of design and system analysis. Furthermore, Apache 2.2 was used
as the web server for the development. The PHP and the HTML language were used for
the data base and the user connection while MySQL was used for the data base system
management. The results indicated that the old process, which consisted of traditional
paperwork, was not able to facilitate the advisors and faculty staffs to effectively follow
the graduate students’ thesis and independent study. The editing and the format check
process conducted by the Office of Graduate Studies were quite difficult. Based on the
evaluation of the efficiency of the developed information systems by information
technology experts and the users, the results revealed that the evaluation score was
ranked at 4.33 and 4.36 out of 5 (Good level). Therefore, the system was practicable for
the administration of Ubon Ratchathani University ¢raduate students’ thesis and

independent study management.
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ABSTRACT

TITLE : A MANAGEMENT INFORMATION SYSTEM FOR THE PERSONNEL OFFICE
CHAMPASACK UNIVERSITY, LAO PEOPLE’S DEMOCRATIC REPUBLIC

AUTHOR : VIENGSAVANH CHANTHACHAKVONG
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DEVELOPMENT
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UNIVERSITY

This research aimed to study the readiness of the employees for an online
information system, design and development for a management information system of
personnel office, Champasack University, Lao PDR as a web application. Questionnaires
were administered to the defined-sampling group who was selected following Taro
Yamane’s method with 5% of sample error, so the received participants were 195
employees. The results indicated that the employees had ability to use computer
hardware at good level, computer software at moderate level and information systems on
the Internet at moderate level. However, the problem of technology facility was at
moderate level. In conclusion, the employees were ready to use a management
information system on the Internet. The information management system was designed
and development to operate for an online information system by MySQL database,
Dreamweaver program, XAMPP web server emulation program and PHP interpreter as
software tools. The efficiency assessment of the information system was conducted by
using Black Box Testing. For efficiency evolution process experiment of the information
system program, the result indicated that the average score was 4.14 from 13 users and
4.16 from 10 experts. Therefore, the designed and developed system was effective and
could be used for the management information system in personnel office, Champasack

University.
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ABSTRACT
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AGRICULTURAL PRODUCT
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ADVISOR : SUPAWADEE CHAIVIVATRAKUL, Ph.D.

KEYWORDS : ONLINE SHOP SYSTEM, WEB APPLICATION, E-COMMERCE

This research aimed to design and develop an online shop system for agricultural
products and processed agricultural products to facilitate product selling through the
Internet effectively. A web application was used for design and development. The system
was designed to use on all device screen sizes. The tools that were used in the design
and development of the system included a database management system: MySQL,
Dreamweaver, PHP interpreter, CSS interpreter. The system performance was evaluated by
general users and [T specialists using the Black Box Testing method. The average
performance of 5 general users were 4.89 which meant that the efficiency of the system
was very good. The average performance of 7 IT specialists were 4.38 which meant that
the efficiency of the system was good. These results showed that the online shop of
agricultural products and processed agricultural products system could facilitate product

selling through the Internet effectively.
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This research aims to study nutrition and growth of Siamese spiny eels from 1 to 40
day post hatch (dph) by investigating morphology and histology of digestive system,
characterization of digestive enzymes, weaning period and protein requirement of the
Siamese spiny eel Macrognathus siamensis (Gunther, 1861). It was found that the growth
of 40 dph was exponential. The TL (total length) model was 6.307e0.063dph (R2=0.921)
while the weight W (weight) was 3.985e0.136dph, R2 = 0.936. An alimentary canal of 2
dph was a simple tube with a large yolk sac. At the 3 dph, the yolk sac was depleted
while the mouth and the anus completely opened. The terminal mouth was developed
and small conical teeth in the upper and lower jaws were found. The liver was observed
in the anterior portion. The loop of the digestive tract can be observed. At 9 dph, the
larvae’s esophagus was narrow and tubular. The anterior portion of the stomach slightly
bent at the front of the pyloric end in a V-shape. At 1 3 dph, the morphological
transformation of the digestive tube and the development of the stomach, pyloric
sphincter and caeca nearly completely developed. At 1 7 dph, the juvenile basically
remained unchanged. Histology of the digestive tract of the larvae at 3 dph was located
on the yolk sac. The buccopharynx clearly separated from esophagus. At the digestive
tract of 7 dph, the stomach was divided into three parts, including cardiac, fundic, and
pyloric region. At 11 dph, the gastric glands were differentiated, meanwhile abundant
gastric tubular glands were distributed in fundic regions. After 35 dph to the end of the
study at 40 dph, the histology of the digestive system did not change, but only its size
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increased. Development of proteolytic enzymes (pepsin, trypsin and chymotrypsin),
amylase and lipase were undertaken from 1 to 4 0 dph. All enzyme activities were
detected at the hatching stage. Specific activities of total proteases and amylase changed
in similar patterns. They slowly increased during 1-26 dph and reached their peak levels at
40 dph. The activity of lipase was detected at very low levels. Thereafter, at 11-15 dph, its
activity stepwise increased and reached a maximum level at 34 dph. Suitable weaning
strategy for the Siamese spiny eel by replacing Moina sp. with artificial diet was
experimentally investigated. The result indicated that the suitable weaning period was 30
days. The strategy could subsequently be implemented as practical guides on larvae
culture of the Siamese spiny eel. The protein requirement was conducted by using six
formulated diets: 35, 40, 45, 50, 55 and 60 % protein energy that gave 400-450 Kcal/100 .
The experimental results using the Broken Line Regression Model indicated that the 45%
and 50 % protein level was considered as an optimal dietary level required for the

Siamese spiny eel (0.22 g), which helped them reach the maximum growth level.
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The ‘Mahachanok’ mango is a well-known mango cultivar used for exports. An
outstanding characteristic of the Mahachanok is its red blush (red spots) on its surface
which is a type of anthocyanin. However, one of the major problems for producing
Mahachanok is that there is unspreaded red blush on the mango surface resulting in only
a little red blush all over. There are many factors affecting anthocyanin accumulation on
the fruit surface; sunlight, environmental conditions (temperature and relative humidity),
hormones, and growth regulators. Therefore, the prehavest management for the fruit
surface (peel) quality is quite complex. The objectives of this research were to study the
influences of (1) canopy size and fruit positions, which relates to the different light
exposure levels of the attached fruit (2) production season and fruit positions and (3)
spraying sucrose and plant growth regulators (methyl jasmonate and benzyl adenine)
during pre-harvest, which affects peel colour development and mango quality for
commercial harvest and the ripening stages. The results revealed that mango canopy sizes
did not have an influence (P<0.05) on the blush area, the anthocyanin content of the
mango peel and the tone of the blush area (increasing a* value) in 2013 (off-season
production). Harvested mature mangoes from the large canopy had more (P<0.05) weight
and production as opposed to the small canopy at a 2.5 fold yield. Nevertheless, there
were differences between the harvested mature mangoes from the small and large

canopies (P>0.05) in dry matter, flesh firmness and chemical properties (pH value,
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titratable acidity, total soluble solids, vitamin C and total carotenoids). Mangoes went
through a 7.40-8.20 day-ripening process storaged at 250C and 63% RH. The vitamin C
from the ripened mangoes located on the outer canopy were higher than those located
in the inner canopy.

In 2013-2014, the production season environment did not affect the blush area and
the mango’s blush tone. However, the mature fruit harvested in 2 0 1 3 contained
anthocyanin in the blush area rather than those harvested in 2014 . There were no
significant differences in production between 2013 and 2014; weight, time to ripen and
chemical properties of ripened fruit.

Fruit positioning influenced the blush area on the peel of the ‘Mahachanok’ mango.
The fruits located on the outer canopy had a greater blush area than those located in the
inner canopy, approximately 5 folds in the off-season production and the in-season
production. The mango located on the outer canopy had anthocyanin and a deep
intensity of the blush area than those located in the inner canopy. The harvested mature
mangoes located on the outer canopy in 2013 and 2014 (in-season) exhibited a greater
vitamin C content than those located in the inner canopy while there was no significant
difference in vitamin C content for the off-season mango.

MJ or MJ and sucrose combined were plant growth regulators that affected the
occurrence of the blush area and the anthocyanin accumulating on the blush area of the
mango located at the inner canopy. Spraying 50 ppm MJ and 10% sucrose during pre-
harvest increased the blush area of the mango in the inner canopy about 1.6 fold. The
anthocyanin of the blush area on the mango located in the inner canopy (out of season)
sprayed with 10% sucrose was greater than the inner canopy (in season). However, there
was not a significant difference in the blush area. The use of either BA or BA and sucrose
combined showed no significant differences in the occurance of blush area and
anthocyanin. Mature mango fruit of all treatments showed no significant differences in
weight, dry matter, flesh firmness and chemical properties, except in antioxidant capacity.
The mature, outer control fruit that were sprayed with MJ and sucrose in 2014 (producing
season) had a higher capacity of antioxidants than the other treatments. After ripening at
25 °C, the total antioxidant capacity of the outer control fruit remained higher than other

treatments.
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This research aimed to investigate the optimization of extraction and purification of
Y-oryzanol in which rice bran oil soapstock (RBOS) is a product from the chemical refining
process of rice bran oil production. The RBOS was dry and contained 9.92% of Y-oryzanol.
RBOS was extracted from the Y-oryzanol through soxhlet extraction, ultrasonic assisted
extraction, and the integration between the untrasonic assisted method and soxhletex
method. Moreover, the RBOS was investigated for optimization by Response Surface
Methodology (RSM) and through the Box-Benhken Experimental Design (BBD).

The results indicated that optimization of the soxhlet extraction was identified as 1:2
solid to solvent ratio, 70.1°C extraction temperature and 7.26 h extraction for extracted Y-
oryzanol yield of 8.74% dry basis. For ultrasonic-assisted extraction, the process variables
were ultrasonic frequency, extraction temperature and extraction period. The optimal
ultrasonic assisted extraction conditions were identified as 12 kHz ultrasonic frequency,
74.1 °C extraction temperature and 60 min extraction for maximum 7Y-oryzanol yield of

5.15% dry basis. Furthermore, the optimal conditions of both soxhlet extraction and
ultrasonic assisted extraction were chosen to extract Y-oryzanol which gave the highest Y-
oryzanol yield of 9.05 % dry basis. However, purification of Y-oryzanol was low. So, the

purification of Y-oryzanol was achieved by a two-step crystallization process to recover Y-
oryzanol from enriched extracts. Optimal conditions of a two-step crystallization process
were found that the Y-oryzanol was dissolved in the 3:7 of ethyl acetate: methanol ratio

at -22 °C for 24 h for the first crystallization step. Then in the second crystallization step,
the supernatant obtained through the first step was kept at 5 °C for 48 h. Under optimal
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conditions of a two-step crystallization, purity and recovery of Y-oryzanol from all
extraction methods were 87 %. However, Y-oryzanol utilization was limited because of Y-

oryzanol’s dissolving qualities. Then, the extracted Y-oryzanol was investigated through

oil-in-water emulsion 80:20 (aqueous phase 80%wt and rice bran oil 20%wt). Rice bran oil
consisted of 2%wt Y-oryzanol and aqueous phase consisted of 1.0%wt Whey Protein

Concentrate and 10%wt Maltodextrin (DE10). The extracted Y-oryzanol (Encapsulated -
oryzanol extract power (EOEP)) was produced by spray drying. The results indicated that
the EOEP were a smooth spheroid powder, had low moisture content that was lower than

3%, the encapsulated efficiency and yields were more than 95%, and the dissolving
quality was higher than 75%. For the maintenance, the encapsulated extract Y-oryzanol

powder could be kept for 277 days at 25 °C and 613 days at 4 °C. Moreover, the Y-

oryzanol powder used in salad dressings was also studied. The results indicated that the
encapsulated Y-oryzanol extract powder can be used as a food ingredient in salad

dressings, which had a good effect on Y-oryzanol content and antioxidant activity.
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