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ABSTRACT

TITLE : THE EFFICACY OF FERMENTED COCONUT MEAL DIETARY FOR
GIANT FRESHWATER PRAWN (MACROBRACHIUM ROSENBERGII)
DE MAN, 1879) CULTURE IN THE CONCRETE POND

AUTHOR : VILAKONE XAYASENE

DEGREE : MASTER OF SCIENCE

MAJOR : AGRICULTURE

ADVISOR : ASST. PROF. KANJANA PAYOOHA, Ph.D.

KEYWORDS : FERMENTED COCONUT MEAL, GIANT FRESHWATER PRAWN, FEED

INGREDIENT FOR GIANT FRESHWATER PRAWN

This study examines the efficiency of fermented coconut meal diets for the
90-day cultivation of freshwater prawns (Macrobrachium rosenbergii, De Man, 1879) in
a concrete pond sized 3 x 4 meters. There were 5 treatments with experimental food:
1) commercial feed, 2) 10% fermented coconut meal, 3) 15% fermented coconut
meal, 4) 20% fermented coconut meal, and 5) 25% fermented coconut meal.
The experiment lasted 90 days. The initial weights were 5.28+0.27, 4.72+1.50,
5.45+0.75, 5.31+0.35, and 5.52+1.80 respectively (P>0.05). The results demonstrated
that the final weights of experimental prawns were significantly different (P<0.05) at
21.87+4.32, 23.29+1.85, 19.22+2.45, 18.38+2.81, and 18.04+1.39 ¢. respectively. The
specific growth rate of the second treatment was clearly the highest among these
treatments (P<0.05), then in order, the first, third, fifth, and fourth treatments
respectively, at 1.42+0.12, 1.30+0.64, 1.25+0.14, 1.19+0.24, and 1.17+0.09, consistent
with the Feed Conversion Ratio. The treatment that was significantly lower among the
treatments (P<0.05), were the first, third, fourth, and fifth treatments respectively, at
1.7£0.20, 2.10+0.29, 2.2+0.56, 2.5+0.17, and 2.7+0.23 respectively. Moreover, the
survival rates, at an average of 81.6%, did not differ significantly among the
treatments (P>0.05). The proximate analysis of prawn carcass found that the
percentage of protein and lipid were higher for all the treatments (P<0.05), but the

carcass ash and moisture were not significantly different (P>0.05).
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ABSTRACT
TITLE : GENOTYPE X ENVIRONMENT INTERACTIONS ON THE
PHYTOCHEMICAL TRAITS OF PAPAYA LEAVES
AUTHOR : THANYARAT CHUMMUENWAI
DEGREE : MASTER OF SCIENCE
MAJOR : AGRICULTURE
ADVISOR : ASST. PROF. THIN PROMCHOT, Ph.D.
CO-ADVISOR : ASSOC. PROF. BOONSONG EKPONG, Ph.D.
CO-ADVISOR : ASSOC. PROF. KARNCHANA RUNGRUCHKANONT, Ph.D.
KEYWORDS : PAPAYA LEAVES, PHYTOCHEMICAL CONTENTS, GENOTYPE x

ENVIRONMENT INTERACTION

The objectives of this research were (1) to evaluate phytochemical contents and
the antioxidant activity of papaya leaves in Yellow Krabi in three stages: young,
mature and old-mature papaya leaves (2) to estimate the interaction between
genotype and season on phytochemical contents in papaya leaves of six varieties
from the three seasons and (3) to know the phenotypic correlation coefficient
between phytochemical contents with an antioxidant activity and the correlation
coefficient between physical properties of papaya leaves with phytochemical
contents. The results showed that old-mature papaya leaves had a total phenolic
compound of 116.43 mg GAE.g”! dried extract,a total flavonoid compound of 280.32
mg CE.¢"' dried extract and vitamin C at 25.94 mg ascorbic acid /100 ¢ FW. In addition,
antioxidant activity determined by the DPPH method had a radical scavenging activity
of 10.88% and through the CUPRAC method, at 486.33 mg TE.g' dried extract.
A study of genotypes and seasonal interactions in 6 varieties of papaya leaves from
the three seasons showed that genotype and seasonal interaction revealed that
influence on total phenolic compound, total flavonoid compound, vitamin C and
antioxidant activity by the DPPH and CUPRAC methods, (except for alkaloids). It was
found that Yellow Krabi and Sri Rajabhat (a native variety that is widely cultivated and

consumed). It was also found to contain phytochemicals and antioxidant activity that
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had the highest average among all 3 seasons. From the study of the phenotypic
correlation coefficient, it was found that the correlation between vitamin C and
antioxidant activity by the DPPH and CUPRAC methods were r = -0.30 ** and r =
0.49** respectively, and there was a correlation between leaf color and vitamin C.
These relational characteristics are useful for planning papaya breeding. This will aid
in the indirect selection of papaya hybrids that will provide for high phytochemical

and antioxidant activity.
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ABSTRACT

TITLE : DEVELOPMENT OF ACTIVE MODIFIED ATMOSPHERE PACKAGING
USING ETHANOL VAPOUR CONTROLLED RELEASE SACHET FOR
FRESH BELL PEPPER

AUTHOR : NARUEMOL PILAKHUN

DEGREE : MASTER OF SCIENCE

MAJOR : FOOD TECHNOLOGY

ADVISOR : ASST. PROF. WEERAWATE UTTO, Ph.D.

CO- ADVISOR : RITTIRONG PRUTHTIKUL, Ph.D.

KEYWORDS : ACTIVE PACKAGING, PERFORATED PLASTIC FILM, ETHANOL VAPOUR

CONTROLLED RELEASE SACHET, BELL PEPPER

Fruits and vegetables have high nutritional and economical value but they are
very susceptible to deterioration due to microorganisms. This research was
undertaken to develop active modified atmosphere packaging for fresh fruits and
vegetables, of which the active systems involved the controlled release of ethanol
vapour sachets and sodium chloride (10g). In this study, bell peppers were employed
as fresh produce samples. Both the active systems and the pepper were packaged
into perforated LDPE plastic bags of which the perforation level was 60 per cent and
the perforated hole diameter was 3 mm. The sachets were made of 2 types of plastic
film including LDPE and so-called Active Pak™. Individual films were sealed with
aluminum laminated ones to form sachets into which 8x8 cm filter papers soaked
with ethanol liquid (99.99% purity) were individually inserted. The present research
studied effective film permeabilities or effective FPE of the perforated LDPE film using
isostatic method at 10 and 25°C. Experimental findings suggest that the effective FPE
values measured at 10°C were significantly higher than those measured at 25°C. This
research studied the kinetic activity of the ethanol vapour released from the sachets.
The results showed that the release that occurred at 25°C was faster at subsequently

causing the accumulation of higher ethanol vapour concentration, compared to those

that occurred at 10°C throughout the 10 days. This research conducted simulations of
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temperature fluctuations during storage and transportation. In so doing, the kinetic
systems tested at 10°C were transferred to- and kept at 25°C for a further 4 days.

The results showed that all sachets released the ethanol vapour at increased
rates, consequently yielding a greater accumulation of ethanol vapour concentration
in the systems. This research further undertook to study the effects of an active
packaging prototype for the quality of storage of fresh bell peppers kept at either 10
or 25°C, as well as the temperature fluctuation in the simulated conditions. With the
results, it was found that the ethanol vapour accumulated in the packages kept at
10°C (i.e. 10-50 ML L* as a range of steady-state vapour concentration) and kept at
25°C (i.e. 100-300 ML L* as a range of steady-state vapour concentration) giving better
delays in quality changes especially microbial proliferation as well as surface colour
changes, compared to the control group treatment (having no sachets and NaCl). The
sachets made of the Active Pak™ film could release ethanol vapour faster than those
made of the LDPE film. The accumulation of ethanol vapour in the packages had no
effect on the concentration of oxygen and carbon dioxide. Changes in the quality of
the bell peppers in all packaging types kept at 10°C were took place more slowly
than those kept at 25°C. When the temperatures fluctuated for a short simulated
period during 10°C storage, both types of sachets release ethanol vapour at an
increased rate, as found in results reported from kinetic studies. In an overview, a
prototype of ethanol vapour controlled-release sachet based active packaging has the
potential to reduce in-package humidity as well as extending the shelf life of bell
peppers by delaying the proliferation of microbes. This active packaging prototype
could be adjusted to suit packaging and storage requirements of other fruits and

vegetables.
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ABSTRACT

TITLE : FUNCTIONAL PROPERTIES AND BIOACTIVE COMPOUNDS OF
PIGMENTED BROWN RICE FLOUR AND APPLICATION IN UBON
NOODLES PRODUCT

AUTHOR : PATOMPORN WAEWKUM

DEGREE : MASTER OF SCIENCE FOOD TECHNOLOGY

MAJOR : FOOD TECHNOLOGY

ADVISOR : ASST. PROF. JITTRA SINGTHONG, Ph.D.

KEYWORDS : PIGMENTED BROWN RICE FLOUR, FUNCTIONAL PROPERTIES,

BIOACTIVE COMPOUNDS, UBON NOODLE PRODUCT

Pigmented rice (Color rice) is a seed of the rice genus (Oryza sativa L.) that is
grown in Thailand. There are different varieties of pigmented rice. Currently
pigmented rice is consumed and applied in a variety of products because it has more
nutritional value than white rice. The aim of this study is to investigate
physicochemical and functional properties including bioactive compounds and
antioxidant functions of pigmented brown rice flour from four varieties (Jasmine
brown, Red jasmine brown, Riceberry brown and Homnil brown rice) including brown
rice flour applied to Ubon noodles. Proximate analysis and color (L*, a* and b*) of all
samples were significantly different (p<0.05). The highest amylose content was found
in red jasmine brown rice flour (18.438%). The vitamin and mineral content of the
pigmented brown rice flours were similar. Morphological characteristics of pigmented
rice flour using a light microscope and SEM were in a polyhedral shape, irregular size
and agglomeration in all brown rice flours. The glycemic index (RAG and eGl) was
analyzed and all samples were found to be significantly different (p<0.05) but the
SAG difference was insignificant (p>0.05). Red jasmine brown rice flour was found to
contain a total phenolic (11.029 mg GAE/g sample), flavonoid (60.422 mg QE/g
sample), DPPH (2.538 mg TEAC/g sample), FRAP (24.991 mg Fe?*/g sample) and ABTS
(10.299 mg TEAC /g sample) were the highest (p<0.05). The highest anthocyanin

content was found in riceberry brown rice flour (33.410 mg CyE/g sample). The
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highest pasting temperature was found in riceberry brown rice flour (77 °C). The
highest peak viscosity was found in jasmine brown rice flour (2615 cPs), while red
jasmine brown rice flour showed the highest pasting temperature (77 C), final viscosity
(3762 cPs), breakdown (853 cPs) and setback (2071 cPs) with a significant difference
(p<0.05). The thermal properties using DSC showed that the highest to (66.51°C), Tp
(72.80°C) and Te (79.34°C) were found in homnil brown rice flour (p<0.05). The
enthalpy difference was insignificant (p>0.05). The functional properties of all
pigmented brown rice flours were discovered to have insignificant differences with
regard to water absorption, water solubility, oil absorption, swelling power and
solubility among the four types. The functional properties such as protein solubility,
foaming capacity, foaming stabilitys emulsion stability of homnil brown rice flour
showed the highest value at 6.523%, 11.667%, 3.810% and 81.917%, respectively.
Jasmine brown rice flour had the highest emulsion capacity (27.083%). For freeze-
thaw stability and dehydration, the highest level of syneresis was found with red
jasmine brown rice flour (p<0.05) which also showed the highest stability. In addition,
the red jasmine brown rice flour was applied to an Ubon noodles product. The result
showed that 10% red jasmine brown rice flour with hydrocolloids showed cooking
quality, textural properties and sensory evaluation closed to control. The shelf-life of
red jasmine brown rice noodles was no more than 3 days at room temperature
(30+2°C) and 3 weeks with refrigeration (4-10°C) in both vacuum and polypropylene
packaging. From the study of the production process of instant red jasmine brown
rice noodles, the results showed that when drying at 60°C, the cooking quality,
textural properties and sensory evaluation of red jasmine brown rice flour noodles
were similar to fresh noodles. Furthermore, the structural characteristics of instant red
jasmine brown rice noodles was investigated using SEM, the result showed more
porous and larger. Also, the instant noodles was rehydrated with hot water for 5
minutes and microwaved for 4 minutes, resulting in the cooking quality, textural
properties and sensory evaluation of red jasmine brown rice flour noodles was
identical to fresh noodles. In conclusion, Red jasmine brown rice flour could improve

the quality of nutrition and physicochemical and sensory properties of Ubon noodles.
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Deterioration attributed to microbial proliferation is considered a key factor
reducing the value of fresh fruit and vegetables. Active packaging is an important tool
utilized to delay microbial as well as other deteriorations in quality. The purpose of
this research was to develop a prototype ethanol vapor control release sachet
activated by humidity. The sachet was made of a multi-layer film (ENP plastic film), a
hydrophilic plastic film comprised of ethylene-vinyl acetate (EVA), and Nylon/PE. In
the study of ethanol vapor permeability properties (FPE value) at 100C, it was
discovered that ENP plastic film had very low FPE (54.84-142.18 pmol s* m? Pa™).
The FPE values increased as the ethanol vapor concentrations were increased in the

range of 0.1-0.7 mol m>.

Conversely, the FPE values decreased when the
concentrations were increased. Increases in relative humidity levels caused increases
in the FPE values, in particular, when tested at 0.1-0.4 mol m~. However, extremely
high relative humidity and ethanol vapor concentration levels consequently
decreased FPE values. Kinetic releases of ethanol vapor from ENP-based sachets,
tested under different relative humidity levels, indicated that the ENP film apparently
caused delays in releases up to 24 h after preparing the sachet. Rates of ethanol

release tested at 90-99% RH were higher than those tested at 60-89% RH. The effect

of atmospheric humidity on the release rates was consistent with those of moisture
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absorbed into the polymeric structures of ENP film. Moisture absorption levels
increased when relative humidity levels in the environment were increased. When
studying the application of ENP control sachets to a plastic bag containing a bell
pepper (1 sachet containing 1 pepper per bag) stored at 10 ° C for 21 days,
experimental results showed that ethanol vapor release could be delayed for 24 h.
Ethanol accumulated in the package space, tissues, as well as the cavities of these
bell peppers in packages containing the ENP-based sachets effectively reduced
microbial growth. Changes in both vitamin C, O, and CO, concentrations in the
packages were comparable to those observed in packages having low density
polyethylene-based (LDPE) sachets. In general, the prototype sachet was able to
release ethanol vapors stimulated by high relative humidity resulting from the plastic
film. This is attributed to the hydrophilic properties of the ENP film and its FPE value
which becomes changeable under different relative humidity levels. Therefore, the
ethanol vapor control release sachet has potential applications for slowing changes in

the quality of fruits and vegetables.



