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ABSTRACT
TITLE : CACTH COMPOSITION AND SPECIES SELECTION OF TRADITION
FISH TRAPS IN THE CHI RIVER, UBON RATCHATHANI, THAILAND
AUTHOR : CHUTSANA RATTANAWAN
DEGREE : DEGREE OF MASTER OF SCIENCE
MAJOR : MAJOR IN AGRICULTURE
ADVISOR : ASST. PROF. ATCHARA JUTAGATE, Ph.D.
KEYWORDS . TRAPS, CATCH SEASONS, LUNAR PHASE, THE CHI RIVER

This study examined the composition and selection of aquatic animals harvested
from horizontal and vertical traditional traps, 180 x 60 cm in size with mesh sizes of 3,
5, and 7 cm, with 10 traps per mesh size totaling 30 traps (experimental set) in Chi
River, Tad Noi village, Tad Noi Sub-district, Khueang Nai District in Ubon Ratchathani
Province, to study factors affecting catch composition and catch size during different
months and lunar phases. The study found 9 families and 25 species of aquatic
animals, 1 species of shrimp and 24 species of fish and 1 species of birds caught
accidentally, such as the white-browed crake (Porzana cinerea (Vieillot, 1819)) and
the majority of 14 species belonged to the family Cyprinidae. Throughout the
experiment, the average catch was 1.15 + 1.08 kg/night/experimental set. The catch
was different according to the sampling month (p<0.05), with the lowest catch in
March at 0.21 + 0.10 kg/night/experimental set. The highest was in September at 2.31
+ 1.68 kg/night/experimental set, but the fish catch was not significantly different
(p>0.05) between types of traps and lunar phases. From a cluster analysis of the
catch composition, it was found that the month had no influence on species
composition. The body length of the fish caught was between 7.02 - 46.47 (18.25
+7.06) cm. There was a significant difference between vertical traditional traps of
different mesh sizes (p<0.001). The results indicate that the sampling month
corresponds to the hydrological season. It is the main influence on the type and

quantity of catch in the Chi River. The small mesh-sized traps tend to catch aquatic
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animals before the first stage of reproduction. This should be considered in planning

the management of fishery gear and aquatic resources in the Chi River.
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ABSTRACT

TITLE : PRODUCTIVE PERFORMANCE AND DIGESTIBILITY OF LEUNG HANG
KAO KABINBURI CHICKENS FED A DIET INCLUDING MIMOSA PIGRA
(L.) LEAVES MEAL

AUTHOR : BANCHA SUEBSIMA

DEGREE : MASTER OF SCIENCE

MAJOR : AGRICULTURE

ADVISOR : CHAWALIT SIRIBOON, Ph.D.

CO-ADVISOR : ASST. PROF. AREERAT LUNPHA, Ph.D.

KEYWORDS : MIMOSA PIGRA (L.) LEAVES MEAL, DIGESTIBILITY, PRODUCTIVE

PERFOMANCE, LEUNG HANG KAO KABINBURI CHICKEN

This research sought to study the productive performance and digestibility of
Leung Hang Kao Kabinburi chickens fed a diet that included Mimosa pigra (L.) leaf
meal (MLM). The chemical composition and amino acids were studied in MLM as well
as the level of its use in Leung Hang Kao Kabinburi chicken diet, for production
performance, production cost, and digestibility. Divided into 3 experiments as follows:
Experiment 1 studied the chemical components and amino acids in MLM. The results
showed that young leaves contained the highest crude protein (25.75%), mature
leaves had the highest ether extract (9.46%), leaves with branches showed the
highest crude fiber (20.64%), mature leaves with stem had the highest ash (7.24%)
and young leaves with secondary stems had the highest nitrogen-free extract
(51.74%). In terms of fiber composition, combined branches and leaf stems had the
highest acid detergent fiber (ADF) and neutral detergent fiber (NDF) content, with
values of 26.23% and 37.36%, respectively. It was found that young leaves had the
highest content of acid detergent lignin (ADL) at 3.83%. The chemical composition of
MLM used in the experiment had crude protein 22.70%, ether extract 6.0%, crude
fiber 15.71%, ash 6.43%, nitrogen-free extract 49.15%, ADF 20.32%, NDF 28.41 and
ADL 3.38%. In MLM, the necessary amino acids identified were threonine, glycine,

valine, methionine, isoleucine, leucine, phenylalanine, lysine, histidine, and arginine.
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Among these, gclycine had the highest concentration, with values of 1.257 ¢/100s.
Experiment 2 aimed to study the productive performance and production costs of
Leung Hang Kao Kabinburi chickens when fed with MLM in the diet. The experiment
was designed as a completely randomized design (CRD) using 200 three-week-old
chickens divided into 5 experimental groups according to the level of MLM in the
feed formula (0, 5, 10, 15, and 20%). Each experimental group was replicated 4 times
with 10 chickens each. The results revealed that the group of chickens receiving feed
with 5% MLM powder exhibited significantly higher average daily gain (ADG) and final
body weight than the control and 20% MLM group (P<0.05). Mixing MLM powder into
the feed at levels of 10%, 15%, and 20% resulted in significantly increased feed
intake in the chickens (P<0.05). However, the feed conversion ratio deteriorated in the
groups fed with 10%, 15%, and 20% MLM powder, showing statistically significant
differences compared to both the control group and the group fed with 5% MLM
powder (P<0.01). Adding MLM in the diet had no significant different on the viability
and overall carcass characteristics (P>0.05). Additionally, it was found that the group
with 5% MLM had a lower total raising cost (P<0.01) but also higher net profit return
per bird (NPRB) and return on investment (ROI) compared to the 10, 15, and 20%
MLM groups (P<0.05). Experiment 3 aimed to study the digestibility of Leung Hang
Kao Kabinburi chickens when fed MLM. The experiment was designed as a CRD, with
20 three-week-old chickens (10 males and 10 females) divided into 5 experimental
groups based on the MLM powder in the feed formula. There were 4 cages per
treatment, with one chicken assigned to each cage. The experiment found that at 10
weeks of age, the group fed with 20% MLM powder had the highest digestibility of
total fat, which differed significantly from both the control group and the group fed
with 5% MLM powder (P<0.05). However, it also had the lowest overall nutrient
digestibility compared to all experimental groups (P<0.01). At 16 weeks, the
digestibility of dry matter was lower in the 20% MLM group compared to those with 5
and 10% MLM as well as the control group (P<0.01). Furthermore, it was observed
that the groups with 15 and 20% MLM experienced reduced digestibility of organic
matter, crude protein, nitrogen-free extract and total digestible nutrient compared to

the control group (P<0.01). The findings from this study can be summarized as
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follows: the use of giant sensitive plant leaf powder in the feed formula for Leung
Hang Kao Kabinburi chickens at a level of 5% did not adversely affect production
performance, carcass characteristics, and digestibility. Moreover, it provided the

highest returns on investment in terms of poultry farming.
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ABSTRACT

TITLE : MARKER-ASSISTED BREEDING OF AROMATIC,
NON-PHOTOSENSITIVE GLUTINOUS RICE LINES RESISTANT TO
BROWN PLANTHOPPER, BLAST, BACTERIAL BLIGHT AND
TOLERANT TO SUBMERGENCE

AUTHOR : BUTSAKORN PIWNGNGOUNYONG
DEGREE : MASTER OF SCIENCE
MAJOR : AGRICULTURE
ADVISOR : ASSOC. PROF. SUREEPORN KATENGAM, Ph.D.
CO-ADVISOR : THEERAYUT TOOJINDA, Ph.D.
: JIJRAPONG JAIRIN, Ph.D.
KEYWORDS : GLUTINOUS RICE, RICE BREEDING, BROWN PLANTHOPPER,

MARKER ASSISTED SELECTION, BPH

This research was aimed to develop aromatic non-photosensitive glutinous rice
lines resistant to brown planthopper (BPH), blast, bacterial blight, and tolerant to
submergence suitable for rainfed areas in the Northeastern region of Thailand. The
breeding strategy involved crossing the aromatic glutinous rice variety Hom Naga as
the female parent with RGD19156-MS33-MS1 which carrying the Bph32 and Bph3
located on chromosome 6 and 4 respectively as the male parent. Both parents
exhibited traits of non-photoperiod sensitive, resistance to blast and bacterial blight,
tolerance to submergence, grain fragrance and low gelatinization temperature. The
breeding process was carried out using pedigree method through marker-assisted
selection (MAS) and phenotypic selection. A total of 90 F; seeds were produced and
grown resulting in 56 F; plants. True F; plants were identified using SSR24 markers
yielding 52 plants, which were then self-pollinated to produce F, seeds. A total of
1,250 F, seeds were grown and 665 F, plants with desired agricultural traits were
selected. Then these plants were further genotyped using SNP markers to select the
Bph32 and Bph3 genes. A total of 37 F, plants were identified carrying homozygous

alleles of those Bph genes. Then, these selected F, plants were further confirmed for
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other desirable traits presented in both parents using SNP markers specific to the
genes underlying those traits. These selected F, plants were then allowed to self-
pollinate to produce Fj; seeds, each line yielding approximately 800 seeds. The 37 F;
lines/ families were grown and selected based on good agronomic characters, which
yielding 45 lines from 11 families and were then allowed to self-pollinate to produce
F4 seeds, each line yielding approximately 800 seeds.

The efficacy of MAS for the Bph32 and Bph3 genes was validated in F; and Fq4
generations of improved aromatic glutinous rice lines by evaluating BPH resistance
using BPH populations from Ubon Ratchathani and Sisaket provinces. It was found
that the F; improved rice lines exhibited highly resistance (HR), resistance (R), and
moderate resistance (MR) reactions to Ubon Ratchathani BPH (UBN-2557) for 32, 4,
and 1 lines, respectively and to Sisaket BPH (SSK-2557) for 21, 12, and 3 lines,
respectively. In F,4 generation, the improved rice lines showed HR, R, and MR reactions
to Ubon Ratchathani BPH (UBN-2557) for 29, 7, and 1 lines, respectively and to Sisaket
BPH (SSK-2557) for 5, 14, and 8 lines, respectively. The submergence tolerance was
evaluated in 37 F4 improved aromatic glutinous rice lines carrying the homozygous
alleles of Subl gene. The results showed that average of plant elongation percentage
(PPE), plant survival percentages (PPS), and plant recovery percentages (PR) of these
F4 rice lines were 48.48, 82.13, and 70 - 100%, respectively. The PPE of the improved
rice lines was not statistically different from that of the male parent RGD19156-
MAS33-MAS1 (43.51%). The PPS and PR of the improved lines were not statistically
different from Hom Naga, the female parent (86.48%, 70-89%), RGD19156-MAS33-
MAS1, the male parent (93.93%, 90 - 100%) and FR13A, the submergence tolerance
check variety (95.78%, 90 - 100%). Preliminary observation yield trial of 45 improved
aromatic glutinous rice lines (F4) were carried out comparing with the two parents and
three check varieties, RD6 RD10 and RD22. The results revealed that these improved
aromatic glutinous rice lines had a harvesting date approximately 128 - 132 days. The
average grain yields ranged from 268.68 (UBU1901-MS19-MS77-4) to 439.69 (UBU1901-
MS10-MS47-5) kilograms (Kg) per rai. There were 4, 20, and 25 improved rice lines
displayed average grain yields higher than those of RD10 (410.73 Kg per rai), RD22
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(339.18 Kg per rai), and Hom Naga (324.37 Kg per rai), respectively. These 25 promising

glutinous rice lines will be further evaluated in the intra station yield trials.
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ABSTRACT

TITLE : EFFECTIVENESS OF THE STOCKED FISHES IN CULTURE-BASED
FISHERIES: CASE STUDIES IN UBONRATCHATHANI,
AMNATCHAROEN, MUKDAHAN AND KHON KAEN PROVINCES,

THAILAND.
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Culture-Based Fisheries (CBF) are widely accepted and used in Asia as a source of
protein and income for communities to increase fishery productivity. In general, the
popular species are divided into two main groups: native species and exotic species.
In this study, the objective was to compare the growth rate and fertility of exotic
species (tilapia and common carp) and native species (silver barb) in ponds that join
the Aquatic Food Bank project with the Department of Fisheries in 4 provinces in the
Northeastern region. The growth of aquatic animals was analyzed from the
relationship between length and weight in 3 studies, i.e. change of growth from
parameter (b) by allometric growth patterns of all 3 species (b #3) p < 0.05, and this
was a specific growth rate (SGR) study. The specific growth percentage of the silver
barb that was representative of the endemic species was higher than the
representatives of the exotic species tilapia and common carp. The condition factor
(K) of the 3 fish species studied fluctuated between 0.498 to 1.222. In this study, it
was found that tilapia, a representative of exotic species, had a condition factor

K) > 1.
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TITLE : EFFECT OF ROOTSTOCKS ON GROWTH, YIELD AND FRUIT QUALITIES
OF CHERRY TOMATO
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Tomato (Solanum lycopersicum) is a plant of significant importance. One of the
challenges farmers face in tomato production is environmental instability, which can
affect plant growth, such as flooding which is a major concern. Flooding conditions
affect root respiration thereby resulting in reduced plant growth, epinasty, leaf
chlorosis, necrosis, and reduced fruit yield. According to those problems, breeders
tried to improve crop productivity, fruit quality, and resistance to biotic and abiotic
stresses by grafting tomatoes with many kinds of rootstocks. Grafts have been used to
induce resistance against low and high temperatures, enhance nutrient uptake,
improve yield when plants are cultivated in infected soils, increase the synthesis of
endogenous hormones, improve water use, increase flower and seed production,
enhance vegetable tolerance to drought, salinity and flooding. This research is divided
into two experiments as follows:

Experiment 1 sought to identify tomato varieties that are resistant to flooding
conditions. Two cultivars of eggplants Round eggplant (RE) and Long green eggplant
(LGE) and 4 cultivars of tomatoes Sweet girl (SG), Sida (SD), Sida pink (SP) and Maha
mongkol (MM) have been used in this experiment. Completed randomized design
(CRD) was used in this experiment, with 6 treatments and 10 replications each
consisting of one plant. Plant height, leaf length, adventitious root score, yellow leaf
score, tolerant rate, chlorophyll fluorescence, fresh biomass and dry biomass were

collected after being flooded for 7 and 21 days. The results showed that tomatoes
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had better growth parameters by increasing the plant height, leaf number, leaf length
and adventitious roots score but were more vulnerable to oxidative damage and leaf
senescence. Eggplant cultivars can enhance tolerance survival under flood for 21
days but they have lower growth potential compared to the tomatoes. Eggplant
rootstocks have been showing increased survival rates at 76.67% while tomatoes had
only 43.33%. Moreover, tolerance cultivars; RE, LE, SD and MM have been selected to
be the rootstocks for the second experiment.

Experiment 2 aimed to study the effect of rootstocks on the growth, yield, and
qualities of cherry tomatoes. The SG variety was used as scion and self-grafted while
3 tomatoes SD, SG and MM; and 2 eggplants; RE and LGE were used as rootstocks.
Completed randomized design (CRD) was established, with 5 treatments and 5
replications each consisting of one plant. Data collection included the survival rate,
plant height, stem diameter, number of inflorescences per plant, number of flowers
per plant, number of fruits per plant, yield per plant, fruit set percentage, fruit weight,
fruit length, fruit diameter, fruit firmness, fruit color, titratable acidity and total soluble
solid. It was found that the stem diameter of grafted plants varies significantly,
especially during the days after transplanting (DAT) 15 DATs, 45 DATs and 60 DATSs.
The LGE rootstock showed the greatest stem diameter at the early stage compared to
the other rootstocks and self-grafted plants. There were no significant differences
observed among the treatments at 30, 45, and 60 DATs in plant height. Moreover,
grafting tomato plants onto different rootstocks was significantly different at (P<0.01).
The data indicates that: the LGE rootstock led to the highest number of fruits per
plant (100.00) and the total yield per plant (1328.7¢). However, the number of
inflorescences per plant, number of flowers per plant and fruit weight will not be
affected by grafting. According to the result, most parameters of fruit qualities showed
non-significant differences (P>0.05). But, the TSS of LGE and SD rootstocks had the
highest percentage (9.82%) and (9.60%), indicating the sweeter or more flavorful fruit
compared to other rootstocks. Based on this study, it could be concluded that
eggplant cultivars showed higher tolerance to flooding, produced more yield and also

affected some valuable fruit qualities after grafted.
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ABSTRACT
TITLE : EFFECT OF BREED ON EGG CHARACTERISTICS IN THAI INDIGENOUS
AND COMMERCIAL LAYER CHICKENS UNDER A FREE CAGE SYSTEM
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NUTRITIVE VALUE IN EGG YOLK AND ALBUMEN

The sustainability of the global poultry industry relies heavily on genetic
diversity. Egg traits are influenced by genetics and environment. Whereas, commercial
laying chicken have been long-term selected for egg production from a few breeds in
origin (2 to 3 base breeds usually utilized), which leads to low genetic diversity in
some traits compared to native chicken. Native chicken eggs may have some
desirable characteristics that are absent or low in commercial laying hens. This study
aimed to analyze the chicken breed's effect on the external and internal egg traits.
The experiment was carried out in CRD with three treatments which were Leung hang
khoa (LH), Lohmann Brown (LB), and Hy-line Brown (HB). Ten hens per treatment
were raised under the free-cage system with a commercial feed with 16 %CP. The
results found that the two breeds of commercial hens were not significantly different
for egg weight and egg length (P>0.05) but those were higher than LH hens. In
contrast, eggshell weight (6.48 g) and eggshell thickness (0.053 mm) in LB hens were
higher (P<0.001) than in HB (5.88 ¢ and 0.04 mm) and LH (5.38 ¢ and 0.04 mm) hens.
Yolk weight and egg yolk color in LH hens were more outstanding than in both
commercial layer breeds (P<0.05), while vice versa resulted in albumen weight.
Protein and fat in egg yolk were not significantly different for the three breeds
(P>0.05). However, protein (11.79%) and fat (1.69%) in albumen were higher for LH

hens than LB and HB hens. Based on a relationship in phenotypic traits, there was a



« 23

positive correlation (P<0.05) between egg weight and albumen weight, egg weight and
eggshell width, Haugh unit and albumen height in all breeds. While crude protein in
albumen positively correlates with albumen height and Haugh unit in LH and HB
breeds. Nevertheless, there was no correlation between crude protein in albumen
and albumen height and Haugh unit in the LB breed. These results indicated the

influence of differences in the genetic background of three breeds of chickens.
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Cassava (Manihot esculenta Crantz) is an important crop that can be used to
supply both human food and animal feed. The cassava crop produces a lot of waste
products such as cassava leaves, pulp, and stems which can be used as animal feed.
However, the cassava stem is often overlooked as it is usually separated from the
leaves and root and kept for next propagation. If a cassava stem is used as an animal
feed, it needs to be treated with chemical or biological pretreatment to increase its
nutritive value. The objective of this study was to improve the nutritive value of
cassava stems, including their chemical composition and degradability, by treating
them with molasses and alkaline solution, and/or fermenting it with yeast. The aim is
to enhance gas production and degradability, to use it as roughage feed instead of
rice straw. The current study is divided into two parts, the in vitro gas production
technique, and the digestion trial.

The in vitro experiment aimed to assess the effect of chemical substance such as
Ca(OH)2, urea, molasses, and yeast on gas production and degradability. The study
involved different diets made of dried cassava stems that were treated and
fermented using various chemical substances, which is DCS (T1); DCS with 3%

molasses (T2); DCS with 3% Ca(OH)2 and molasses 2% urea (T3); DCS with 3%urea
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and molasses with 2%Ca(OH)2 (T4); DCS with 3% urea and molasses with 0.3 yeast
(T5); and DCS with 3%urea and molasses with 0.6% vyeast (T6). All treatments
incubated with rumen fluid and artificial saliva in anaerobic condition under 39°C for
96 hrs. Gas production was determined at several times while dry mater and organic
matter degradability. Kinetic of gas production of incubation found significant
difference of treatment that untreated dried cassava stem and treated/fermented
cassava stem p<0.05. The study showed that untreated dried cassava stem (T1) had
better result. OMD of 24h found non-significant difference of all treatment p>0.05.
However, DMD of 24h found significance of all treatment p<0.05, which is T1 has a
good gas production than treated/fermented treatment. This proves that the
chemical substance used has an impact on the dried cassava stem, and its
effectiveness depends on the level of usage.

The in vivo study was conducted to evaluate the effects of DCS and CSUC on
digestion (Proximate), feed intake (Con, RS, and Total intake), nutritional degradation,
rumen fermentation parameters (pH at 0 h and 4 h, VFAs), growth performance (FCR,
ADG, WG), and blood parameters. In this experiment, six Thai beef cattle with a
weight range of 150+50kg were selected. All the cattle were in the same period of
lactation and were randomly assigned to a 3x3 Replicated Latin square design. There
were three treatments in the experiment. (T1) was the control group, where cattle
were given rice straw supplemented with 0.5% body weight concentrate. (T2) was
15% of DCS was supplemented with concentrate. (T3) involved feeding DCS
fermented supplement (which contained 2% urea, 3% molasses and 2% Ca(OH)2)
and 15% of CSUC. The study observed a significant difference in digestion between T3
and T1/T2 (p<0.05), indicating that alkaline treatment could enhance the nutritive
value of cassava stems. However, there was no significant difference found in growth
performance, VFA, and blood samples among all treatments (p<0.05).

Based on this study, it can be concluded that chemical substances such as urea,
molasses, and yeast had no influence on DCS in vitro technique. However, using
Ca(OH)2 could increase the nutritive value of DCS and fiber digestibility. Although

there was no significant difference in growth performance among all treatments, DCS
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could still be used as animal feed to support roughage consumption in the absence

of proper roughage supply.
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Yeast products have been found to improve production performance of animals
such as ruminal fermentation, microbial population, digestibility, srowth performance,
as well as immune system which are related to health, meat and milk quality of
animals. Saccharomyces Cerevisiae derivation supplementation has attracted
attention due to the characterized with great properties of mannans and glucose
polymer in yeast cell wall, in turn of increasing health status and qualities production
in animal.

This study was divided into two parts. The in vitro experiment aimed to examine
the effect of live yeast (Saccharomyces cerevisiae, LY) and bioethanol yeast sludge
(YS) from ethanol plant used cassava root as substrate supplementation on gas
production, degradability, fermentation pH and VFAs concentration of diet. The
experimental diet contained 40% rice straw and 60% concentrate were divided into 6
treatments including the control or non-supplementation (Con); supplemented with
0.1% of LY (LY), 1% of YS (YS1); 2% of YS (YS2); 0.1% of LY and 1% YS (LYS1); and
0.1% of LY and 2% YS (LYS2). All treatments were incubated with rumen fluid and
artificial saliva solution in anaerobic condition under the temperature 39°C for 96 h.

Gas production was determined at several times while dry mater and organic matter
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degradability and fermentation end-products were investigated at 24 h and 96 h of
incubation. It was found that kinetic of gas production of incubation were not differed
between treatment groups (P>0.05). Dry matter degradability at 24 h was revealed
that YS2, LYS1 and LYS2 were significantly higher than LY and Con (P<0.05). However,
dry matter degradability 96 h in LY, YS1 and LYS2 were significantly higher than YS2
(P<0.05). Supplementation of LY and YS tended to improve organic matter
degradation at 24 h (P<0.10) but not 96 h (P>0.05). Fermentation pH and VFAs
concentration were not affected by supplement LY or YS (P>0.05). Therefore,
supplementary of live yeast and bioethanol yeast sludge at 0.1% and 2% enhanced
dry matter degradation in in vitro trial.

The in vivo study aimed to assess the effects of supplementing live yeast
(Saccharomyces cerevisiae, LY) and bioethanol yeast sludge (YS) supplementations
on voluntary feed intake, nutrient digestibility, rumen fermentation, blood
composition, milk production and compositions in late lactation dairy cows. In this
study, four heads of Holstien which have 400+10 kg BW weight were randomly
assigned to a 4x4 Latin Square design. Treatments were non-supplemented group
(Con), supplemented with LY 10 g¢/h/d (LY), supplemented with YS 200 g¢/h/d (YS),
and supplemented with LY 10 g/h/d (LY) + YS 200 ¢/h/d (LYS). All cow received rice
straw, grass silage in ad libitum but not exceeds 1.0% BW, and concentrates
supplementation at ratio 1 kg per 3 kg of milk. LY and YS were mixed with the
concentrate prior offered to cows at morning and afternoon milking. It was found that
total DM intake which including intake of rice straw, grass silage, and concentrate of
milking cow did not affected by LY, YS, or LYS supplementation (P>0.05). Nutrient
digestibility, rumen fermentation end-products including pH, NHs;-N and VFAs
concentrations, and blood metabolites were not different between treatments
(P>0.05). However, milk production trended to increase (P=0.091) and fat in milk was
significantly increased (P<0.05) by LYS supplementation in late lactation dairy cows.

Based on this study, it could be concluded that live yeast and bioethanol yeast
sludge can potential be supplemented feeds to increase nutrients degradability in in
vitro technique. Dietary supplementation of LY and YS at 10 and 200 ¢/h/d,

respectively, in late lactating dairy cow, did not influenced feed intake, nutrient
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digestibility, rumen fermentation, or hematolosgical; however, could improve milk
production particularly milk fat proportion which resulted to selling price of milk and

income of farmer.
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Chaya leaf is abundantly available in the northeast region. Although the leaf has
high nutritional values, it is likely to become easily deteriorated after harvested,
especially fresh weight loss and wilt. This study aims to explore and develop
packaging and preservation for delaying postharvest losses of- and value-adding to
the fresh chaya leaf i.e. via a processed food fortified with the leaf of which an egg
noodle, so-called jade noodle, was a demonstrative product. In this study, key
components of the leaf in relations to tree heights were investigated. Experimental
results show that the leaf at the middle position of the tree referred as the 5"-8%
leaf counted from the top level contains higher nutritional values than those at other
positions, particularly total chlorophyll, ascorbic acid content, glutamic acid as well as
fiber. The middle position leaf subsequently was used in studies on fresh leaf
storages kept at 10, 25, and 32°C (an ambient temperature). 100¢ chaya leaf was
packaged in LDPE bags of which their opened-ends were folded to delay leaf
transpiration and high in-bag CO, concentration accumulations. The study results
indicate that changes in quality aspects such as color, ascorbic acid contents, total
chlorophyll, fresh weight, total phenolic contents, antioxidant capacity, and

undesirable appearance of the leaf kept at 10°C were occurred slower than those
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kept at the higher temperatures. Furthermore, shelf life of the chaya leaf kept at 10°C
was 14 days based upon total plate count as well as yeast and mold amount
according to the standards of the Department of Medical Sciences, Ministry of Public
Health. In studies of quality changes of chaya leaf extract solution, a green food
additive, kept at 5, 10 and 25°C for 10 days, experimental findings show that changes
of ascorbic acid content, total chlorophyll, and greenness (a* value) of the extract
solution kept at 5-10°C were slowly occurred, compared to those kept at 25 °C.
Kinetics of the changes were well predicted using the first-order fractional conversion
model (R? 0.60-0.99). The model coefficients estimated exponentially increased with
increases of the temperatures in accordance to the Arrhenius relationship. The 40-
80% (w/w) leaf extract solutions subsequently were utilized with other ingredients to
process the jade noodle. Results of sensory evaluations on the noodles conducted
with 50 untrained panel show that the panel evaluated the color attribute of the
noodle containing the 60% (w/w) extract solution significantly higher than others
(p<0.05). Results of other sensory attributes rated by the panel show similar trends,
although there were not statistical differences. The jade noodle containing the 60%
(w/w) extract solution accordingly was utilized for further in studies on developing the
active packaging prototype of which the active system was the ethanol vapor
controlled release sachet (9x9 cm). One side of the sachet material was aluminum
laminated (Al/PE) film, and the other was the LDPE film. The sachet contained a filter
paper (8x8 cm) pre-adsorbed with 1-ml liquid ethanol. A package containing both the
sachet and the jade noodle was a solid PP tray (11x11x2.2 cm) which was inserted
into the LDPE bag (13x13 cm) in a form of the so-called tray-in-bag. The active
package was kept at 10°C for 10 days, together with similar packages without the
sachet (designated as control). Experimental results show that the sachets
continuously released ethanol vapor into the packages, and subsequently
accumulated in both headspaces of the packages and noodle tissues. The ethanol
accumulations significantly provided better delays in color changes, microbial
proliferation as well as tensile strength reductions of the noodle, compared to the
control (p<0.05). However, the active package did not have significant effects on

noodle weight losses which were less than 0.40%. In studies on quality changes after
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being blanched in 100°C for 5 minutes, experimental findings showed that there were
no statistic significant differences in the qualities aforementioned of the noodles kept
in both packaging treatments. In all, the research contributes an advanced knowledge
in postharvest management of the chaya leaf for both freshly consumed and being
used as the green food additive, as well as the ethanol vapor release based active
packaging prototype for the jade noodle. The knowledge and technology developed
in this study have the potential to be applied to agricultural produce and other
processed foods to add value to stakeholders in Thailand's food processing industry

in the future.



