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ABSTRACT

In this research, TiO, nanotubes were fabricated by anodization method using titanium thin films
deposited onto ITO substrates by DC magnetron sputtering technique as the Ti source. Diameter and length of
TiO, nanotubes were controlled by parameters including ammonium fluoride (NH4F) at 0.4-1.4 wt%, water
content at 1-4 wt% and power voltage at 20-50 V. The nanotube TiO, films were established by scanning electron
microscopy (SEM), X-Ray Diffraction (XRD), X-ray Photoelectron Spectroscopy (XPS) and Fourier-
Transformed Infrared spectrophotometry (FTIR) techniques. XRD pattern data exhibited anatase phase when
TiO, nanotube were annealed at 400 °C for 3 hrs. The XPS results revealed complement of Ti, O, F, Sn, In and C.
The FT-IR spectrum exhibited the characteristic bands of the TiO, indicating Ti-O stretching mode. On the SEM
images, average diameter and length of TiO, nanotubes depend on ammonium fluoride, water content and on
power voltage, with optimal condition of TiO, nanotubes being at 0.8 wt% ammonium fluoride, 1 wt% water and
power voltage at 30 V. TiO, nanotubes with diameter 38 nm and length 763 nm could be used as dye sensitized

solar cell.

Key words: nanotube TiO,, anodization process, TiO,thin films
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ABSTRACT

Bruguiera cylindrica is a mangrove plant in the Rhizophoraceae family which founded
in tropical regions. The dried samples of bark, leaf, pod and twig of B. cylindrica were
collected and were macerated with methanol. Crude extract of each parts was determined the
phytochemical screening and antibacterial activity with the aquatic pathogenic bacteria,
Streptococcus agalactiae SAAQO001, Aeromonas hydrophila AHAQOO01, Vibrio harveyi
VHAQOO01 and V. parahemolyticus by hole-plate diffusion method. Most of the plant extracts
showed a wide range of antibacterial activity against gram-positive and gram-negative
bacteria. In addition, minimal inhibitory concentration (MIC) and minimal bactericidal
concentration (MBC) were investigated. The results showed that the leaf and twig extracts of
B. cylindrica had the lowest MIC/MBC to S. agalactiae. Phytochemical screening revealed
that the B. cylindrica extracts contained a rich source of various phytochemical such as
anthraquinone, terpenoids, flavonoids, saponins, phenolics and alkaloids. Terpenoid
especially founded in leaf and twig supported antibacterial activity. The results presented here
suggested that the presence of bioactive substances from B. cylindrica extracts was the factors
responsible for bioactivity against the chosen bacterial pathogens. Also, B. cylindrica was a
potential source of biologically active compounds that could be used to develop natural and
bioactive pharmaceutical products against bacterial pathogens in aquatic animals.

Key words: Bruguiera cylindrica, mangrove, antibacterial activity, phytochemical screening

meters tall. The bark is smooth and grey or
brown with few lenticels and the trunk is
buttressed by its roots. The leaves are
opposite and elliptical with pointed ends.
The flowers are in small bunches in the
axils of the leaves (Krishnamoorthy et al.,
2011). Previous reports indicated the use of
B. cylindrica leaf, bark, root, stilt root,
hypocotyl and flower as candidate

INTRODUCTION

Several parts of plants, such as
bark, leaf, fruit and flower, may contain
phytochemical constituents with a variety
of pharmacological properties which are
potential sources of therapeutic drugs.
These are natural bioactive compounds that
are formed during a plant’s normal
metabolic processes and are often referred

as secondary metabolites. Commonly these
chemicals include flavonoids, alkaloids,
terpenoids, tannins, saponins and so on
(Santhi and Sengottuve, 2016). Many
secondary  metabolites  from  plants,
especially mangrove, are being widely
used as antioxidants and antibacterial
agents (Shelar et al., 2012). It is a common
practice to use plants in the form of crude
extracts or decoctions to treat infections.
Therefore, it is important to determine the
phytochemical constituents in order to
know the type of biological activity that
may be exhibited by the plant (Vasanthi et
al., 2014).

Bruguiera  cylindrica is an
evergreen mangrove tree belonging to the
family Rhizophoraceae (Figure 1). It is a
small to medium tree growing up to 15

insecticidal agents for mosquito control
(Ali et al., 2012; 2014). Also, the
antibacterial activity of this plant has been
tested against antibiotic resistant bacteria
and eye pathogens. It has also showed
promising antibacterial activity against
both the bacterial groups (Ravikumar et
al., 2011). Methanolic leaf extract of B.
cylindrica was tested for antibacterial and
cytotoxic properties against pathogenic
strains found in aquaculture and the results
showed that it was effective against Vibrio
pathogens (Shamsuddin et al., 2013).
Krishnamoorthy et al. (2011), Vadlapudi
and Naidu (2009) and Agoramoorthy et al.
(2008) reported that B. cylindrica
presented a good source of natural
antioxidants by scavenging free radicals
because of its rich phenolic and flavonoid
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concents. Manilal et al. (2009) supported
the compounds such as diterpenoid and
diterpene have been isolated from this
plant (Chantrapromma et al.,, 2003;
Chantrapromma et al., 2007; Salae et al.,
2007) and may be liable for various
potential medicinal properties attributed to
it. In addition, mangroves have been found
to exercise strong antioxidant, antibacterial
and antifungal activities (Shamsuddin et
al., 2013). Thus, studying antibacterial
activity from another parts of this plant is
an interesting issue which may be used as
cures for animal or human diseases.
Bacteria that cause disease in aquatic
animals are another problem that directly
affects consumers. Therefore, finding
bioactive substance from plants to prevent

pathogenic  bacteria will be useful
information to replace chemicals and
antibiotics as well as to also avoid
chemical residues in aquatic animals.
Thus, the aim of this work is to carry out
preliminary phytochemical screening of
bark, leaf, pod and twig of B. cylindrica
and to determine their activity against
aquatic pathogenic bacteria. Since there is
no previous report on this activity of
various part like bark, pod twig and leaf
with four aquatic pathogenic bacteria (S.
agalactiae, A. hydrophila, V. harveyi and
V. parahemolyticus), to the best our
knowledge, we are attempting the first
study of the phytochemical and
antibacterial activity of this species.

Bark

Figure 1 The various parts of Bruguiera cylindrica

MATERIALS AND METHODS
Plant material and extraction procedure
Fresh bark, leaf, pod and twig of B.
cylindrica were collected from Rajamangala
mangrove forest, Rajamangala University
of Technology Srivijaya, Trang province
(December 2015) and identified by
Assistant Professor Sittichoke Junyong
(The Forest Herbarium, Bangkok, voucher
specimen number BKF.194807). The dried
powder (1,000 g) of each parts (bark, leaf,
pod, twig) was extracted with methanol in

the ratio of 1:5 (w/v) for a week. The
resulting extracts were evaporated to dry
residue using a rotary evaporator with low
temperature at 45 °C and refrigerated until
used. The yield of bark, leaf, pod and twig
extracts was 21.54 %, 53.76 %, 29.22 %
and 15.00 %, respectively. All extracts
were then determined for both phytochemical
composition and antibacterial activity.
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Preliminary screening of phytochemical
test

The different qualitative chemical
tests were carried out using standard
procedures to identify the constituents of
various extracts of B. cylindrica which
were described by (Tukiran, 2013; Bhatt
and Dhyani, 2012; Mouafi et al., 2014 and
Vittaya and Chalad, 2016) as follows:

Anthraquinone test

Two hundred and fifty of each
extract was boiled with10% sulfuric acid
for a 2-3 minutes in a water bath, filtered,
and allowed to cool. The filtrate was then
extracted with chloroform and 3%
ammonia solution was added. The
formation of a rose pink color in the
ammonia layer indicated the presence of
anthraquinone (Tukiran, 2013)

Terpenoid test

Two hundred and fifty of each
extract of bark, leaf, pod and twig were
extracted with petroleum ether. To the
filtrate, chloroform was added and then
concentrated sulfuric acid. A reddish
brown ring at the junction of the two layers
indicated the presence of terpenoid
(Tukiran, 2013).

Flavonoid test

Three mL of 95% ethanol was
added to small amounts of each extract
(0.250 g.), which were later treated with a
few fragments of metallic magnesium.
After filtration, concentrated hydrochloric
acid was added. The formation of a cherry
color indicated the presence of flavonoids
(Bhatt and Dhyani, 2012).

Saponin test

About 0.250 g of each extract was
mixed with water and heated in a water
bath. After filtration, 5 mL of distilled
water was added and shaken well. The
formation of froth showed the presence of
saponin (Vittaya and Chalad, 2016).

Phenolic test

Two hundred and fifty of each
extract of bark, leaf, pod and twig were
shaken in water separately and warmed.
The mixture was filtered and ferric
chloride was added to the filtrate. A dark

green, dark blue or black color indicated
the presence of phenolic compounds
(Mouafi et al., 2014).

Alkaloid test

Two hundred and fifty of each
extract was dissolved in dilute sulfuric acid
and warmed before being filtered. A few
drops of Dragendroff’s reagent were added
to the filtrate. The formation of an orange-
yellow precipitate indicated the presence of
alkaloids (Mouafi et al., 2014).
Antibacterial properties investigation

Inoculums preparation

Four bacterial strains causing
severe disease in aquatic animals including
Streptococcus  agalactiae SAAQO01,
Aeromonas hydrophila AHAQO01, Vibrio
harveyi VHAQOO1 (derived from Kasetsart
University) and Vibrio parahemolyticus
(derived from Songkhla Aquatic Animal
Health Center, Thailand) were used for
producing the inoculums tested with B.
cylindrica extracts. All tested inoculums
were produced through the modified
method of Sritunyalucksana et al. (2005).
The concentrations were adjusted at 1x10°
CFU ml™ in NaCl solution and 1x10° CFU
ml™ in Mueller Hinton broth (MHB), used
for testing antibacterial activity and
MIC/MBC determination. In addition, the
1.5% NaCl was supplemented in the
cultured media for Vibrio spp. subculture.

Screening of antibacterial activity

The preliminary screening of
antibacterial properties existing in the
extract samples, derived from bark, leaf,
pod and twig of B. cylindrica, was done in
quadruplicate with hole-plate diffusion
method (Brantner et al., 1994 Modified
method). Firstly, Petri disc containing
Muller Hinton agar (MHA) was evenly
swabbed with cotton swab soaked with
1x10® CFU ml™ of each tested inoculum,
dried for 5 mins, and then made the hole,
having the standard size as 6 mm in
diameter. Secondly, 40 ul of each extract
sample dissolved in DMSO with the
concentration level of 100 mg.ml™*. The
mixture was filled into the created hole with
aseptic technique. Also, Oxytetracycline
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and DMSO were introduced into the other
holes as positive and negative controls,
respectively. Finally, the agar plates were
incubated at 35 °C for 18-24 hrs, then the
antibacterial activity of each extract sample
was evaluated by measuring zone of
inhibition (clear zone, diameter in mm.)
surrounding the hole.

Determination of MIC and MBC

Stock solutions of four pathogenic
bacteria, S. agalactiae SAAQO001, A.
hydrophila ~ AHAQO001, V. harveyi
VHAQOO01 and V. parahemolyticus were
used and all tested inoculums had been
produced as1x10° CFU ml™ through the
modified method of Sritunyalucksana et al.
(2005). The stock solutions of each extract
and control were prepared with an initial
concentration of 100 mg ml™, and serially
diluted two-fold with Mueller Hinton broth
(MHB) to obtain a concentration range
from 0.01-50000 xg.ml™. Fiftyul of each
concentration was added in 96 well plates
containing 50 ul of MHB. The inoculums
standardized at 1x10° CFU mlI™ were filled
in each well and gently mixed by
multichannel auto-pipette in order to
produce the final concentration of 5x10°
CFU ml™ in each well. After mixing, the
plates were covered with a sterile plate
sealer and incubated at 35 °C for 24 hrs.
The turbidity of the solutions was then
checked, and p-lodonitrotetrazolium
chloride (INT) was added to each well to
confirm bacterial growth from discoloration
of the mixture. The presence of
microorganisms reduced the yellow dye to a
pink color. MIC was defined as the lowest
concentration of the extract that prevented
this change and exhibited complete
inhibition of bacterial growth. In addition, a
negative growth control of DMSO was
included in every test in quadruplicate
following the aforementioned method and
four wells of inoculums were set up as a
negative control (Eloff, 1998 modified
method). Minimal bactericidal concentration
(MBC) was streak plate technique
performed after a broth microdilution test.
Briefly, one loopful of the clear solution

presenting in the broth microdilution test
was streaked onto agar plates, Mueller
Hinton agar (MHB). The agar plates were
incubated at 35 °C for 24 hrs. The MBC
value was estimated from the appearance of
bacterial colonies on the agar plates, on
which antibacterial agent concentrations
were specified. The lowest concentration
presenting no bacterial colony was the
MBC value (Eloff, 1998; National
Committee  for  Clinical Laboratory
Standards (NCCLS), 2000).
Statistical analysis

Data obtained were expressed as
four times the mean + standard deviation.
The data were subjected to ANOVA test to
measure whether there was significant
difference in zones of inhibition between
extract and antibiotic used, and finally, the
Duncan’s Multiple Range Test (DMRT)
with p < 0.05 as a limit of significant.

RESULTS AND DISCUSSIONS
Phytochemical screening

The phytochemical screenings of
crude methanolic extracts of bark, leaf, pod
and twig samples of B. cylindrica revealed
the presence of some secondary
metabolites or bioactive compounds such
as anthraquinone, terpenoid, flavonoid,
tannin, saponin and alkaloid as shown in
Table 1 and Figure 2. These phytochemical
compounds are known to have medicinal
and pharmacological importance (Adebayo
and Ishola, 2009), giving reason for their
study as potential pharmaceuticals. In this
work, all parts contained flavonoids and
phenolic compounds, which are one of the
most unique groups of plant metabolites
(Singh et al., 2007). These compounds
have biological properties, such as
anticandidal activity (Hong et al., 2011)
and antioxidant activity (Vijayavel et al.,
2006; Loo et al., 2007; Loo et al., 2008;
Rahim et al., 2008; Gao and Xiao, 2012).
Terpenoid was observed only in leaf and
twig. Its therapeutic properties have been
generally reported of use against bacteria,
fungi and cancers (Premanathanet al.,
1999; Hong et al., 2011; Sulaiman et al.,



M5815298 YH1INBeNA 11 1agT1¥UIAaAI %Y 12(2) : 196-207 (2563) 201

2011). Anthraquinone and saponin were
detected in the bark, pod and twig extract
but not in the leaf extract. Saponin has
been found to exercise antimicrobial
activity against a wide range of
microorganisms in vitro (Saad et al.,
2011). This activity is probably due to the
polarity of these compounds across the

microorganisms’ cell membranes. However,
alkaloid was found in all extracts except
pod extract and several works have
reported its biological activity as anti-
inflammatory (Augusto et al., 2011),
antimicrobial (Benbott et al., 2012) and
antimalarial (Dua et al., 2013).

Table 1 Qualitative phytochemical analysis in the extract of B. cylindrical

Plant Verification observations B. cylindrica extracts
constituents method Bark Leaf Pod Twig
Anthraquinone  Borntrager’s test ~ Formation of a rose + - + +
pink color
Terpenoid Salkowski’s test ~ Reddish brown ring - + - +
Flavonoid Reduction of Formation of a cherry  + + + +
metal color
Saponin Forth test Formation of + - + +
a stable form
Phenolic Ferric chloride Green-bluish, dark + + + +
test green
Alkaloid Dragendroff’s Formation of an + + - +
test orange-yellow

precipitate

Note: “+” means present and “-” means absent

Figure 2 Qualitative phytochemical analysis in extracts of B. cylindrica bark (BCB), leaf
(BCL), twig (BCT) and pod (BCP): (A) Anthraquinone; (B) Terpenoid; (C)
Flavonoid; (D) Saponin; (E) phenolic; (F) Alkaloid

Antibacterial screening

The antibacterial activity of
phytochemical compounds like flavonoids
and phenolic compounds has been

variously reported (Ravikumar et al., 2011)
and in this work, we report the
antibacterial screening of bark, leaf, pod
and twig extracts of B. cylindrica
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compared  with  oxotetracycline  as
antibiotic agent. The results were listed in
Table 2 and presented in Figure 3. The
antibacterial activity of all the extracts was
slightly different in the inhibition zone
producing a range from 7.44-12.38 mm
against the four pathogenic bacterial strains
(S. agalactiae: gram positive and V.
harveyi, A hydrophila  and V.
parahaemolyticus: gram negative). The
effective growth inhibition of the bioactive
component present in these extracts
showed as clear areas surrounding the hole.
This antibacterial activity may be due to
active compounds like anthroquinone,
terpenoids, flavonoids, saponin, phenolics
and alkaloids which are present in this
plant (Table 1). Some of these
phytochemical compounds have already
been reported to have antibacterial
properties (Santhi and Sengottuve, 2016).
In  addition, minimum inhibitory
concentration (MIC) and minimum
bactericidal concentration (MBC) were
determined and the results presented in
Table 3 and showed in Figure 4 and Figure
5, respectively. The results of antibacterial
activity assay showed that all extracts of B.
cylindrica were not different in MIC
(6250-25000 ug.ml™) and MBC (12500-
25000 ug.ml™) for V. harveyi and V.
parahaemolyticus, respectively. However,
it showed slightly different in A.
hydrophila with MIC (3125-12500 ug.ml™)
and MBC (3125-12500 ug.ml™). For S.
agalactiae, the result showed remarkable
different MIC (1562.5-3125 ug.ml™) and
MBC (1562.5-12500 ug.ml™). From above
data, it was founded that the extracts of B.
cylindrica were more against the gram
positive bacterial strain of S. agalactiae
than the gram negative strains of A.

hydrophila, V. harveyi and V.
parahaemolyticus with lower MIC/MBC
values, especially leaf and twig extracts.
From above phytochemical screening
(Table 1), terpenoid substance was only
founded in leaf and twig. This may be play
an important role to antibacterial activity.
This data was supported by the discovery
of terpenoid from B. cylindrica by
Chantrapromma et al. (2003). In addition,
the phenolic and flavonoid compounds
presented by the phytochemical analysis of
the extracts could also be inhibitory to the
cell protein synthesis of the bacteria
(Ravikumar and  Kathiresan, 1993;
Scalbert, 1991). The phenolic structure of
flavonoids contains one carbonyl group in
its molecule which permeates cell walls
and soluble proteins (Ravikumar et al.,
2011), thus exhibiting its antibacterial
activity. Generally, gram positive bacteria
are believed to be weaker having only an
outer peptidogly can layer which is not an
effective impermeable barrier, whereas
gram negative bacteria have an outer
phospholipidic membrane carrying the
structural lipopolysaccharide compound.
The presence of a peptidoglycan and
phospholipidic bilayer makes the cell
membranes of these bacteria impermeable
to pharmaceutical constituents. In the face
of this barrier the phytochemical constituents
were effective in inhibiting the growth of
these pathogenic strains (Ravikumar et al.,
2011). Based on the results, it is possible to
conclude that methanolic extracts of
various parts of B. cylindrica have
potential as a source of antibacterial agents
against  pathogenic  aquatic  bacteria.
Furthermore, the quantitative determination
of its phytochemical constituents is of
importance for further study.
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Table 2 Zone of inhibition from methanolic extracts of B. cylindrica against four pathogenic
bacteria causing infectious disease in aquaculture

Part of plant Zone of inhibition diameter (mm)
S.agalactiae  A. hydrophila V. harveyi V. parahaemolyticus
Bark 10.50+1.70° 0.00+3.16°  11.00+1.84° 12.38+1.80"
Leaf 10.75+1.74° 11.38+2.66" 6.44+0.55"° 10.25+2.40°
Pod 8.31+1.61° 7.50+2.38° 7.44+1.09% 9.19+0.63°
Twig 9.25+0.61° 7.50+1.91° 8.63 +1.79° 11.00+2.04°
Oxytetracycline ~ 37.50+2.27° 34.88+0.14*  40.13+1.16° 33.50+1.02°

Note: Values are zone of inhibition and expressed as mean (mm) = S.D (n =4) (Conc. 4
mg/hole); superscripts a - d indicate the difference compared with the others (in the
same column by the Duncan’s Multiple Range Test: DMRT) is significant at 0.05 level
zone of inhibition diameter from higher to lowest values

B S. agalactiae B A. hydrophila
OV. harveyi QV. parahaemolyticus
16.00
14.00
12.00 =
Ay
10.00
fatd
g 8.00
6.00
4.00
2.00
0.00 .
Bark Leaf Pod Twig

Figure 3 Zone of inhibition (ZI: mm) of B. cylindrica bark, leaf, pod and twig with S.
agalactiae, A. hydrophilic, V. harveyi and V. parahaemolyticus

Table 3 Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration
(MBC) (ug.ml™) of the extracts from B. cylindrica against four pathogenic bacteria
causing infectious disease in aquaculture

Part of plant MIC/MBC
(ppm, ugmi™)
S. agalactiae A. hydrophila V. harveyi V. parahaemolyticus
Bark 3125/12500 6250/6250 6250/12500 6250/25000
Leaf 1562.5/1562.5 3125/3125 12500/12500 12500/25000
Pod 3125/12500 12500/12500  12500/12500 12500/25000
Twig 1562.5/6250 6250/12500 6250/25000 12500/25000
Oxytetracycline 0.05/0.05 0.01/0.19 0.19/0.38 0.01/0.01

Note: Values are Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) and expressed as mean (mm) £ S.D (n = 4)
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Figure 4 Minimum Inhibitory Concentration (MIC: ugml™) of B. cylindrica bark, leaf, pod
and twig with S. agalactiae, A. hydrophilic, V. harveyi and V. parahaemolyticus
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Figure 5 Minimum Bactericidal Concentration (MBC: ugml™) of B. cylindrica bark, leaf,
pod and twig with S. agalactiae, A. hydrophilic, V. harveyi and V. parahaemolyticus

CONCLUSION

The results of the present in vitro
antibacterial assay and MIC/MBC test
revealed that the methanolic extracts of
various parts of B. cylindrica were
effective against  pathogenic  aquatic
bacteria of both gram-negative and gram-
positive strains, especially leaf and twig
extracts with the lowest MIC/MBC to S.
agalactiae. This activity was supported by
bioactive components such as anthraquinone,
flavonoids, saponins, phenolics, alkaloids,
especially terpenoids which only founded
in leaf and twig. These are well known to
possess antibacterial and other therapeutic
properties. The present study provides
evidence of antimicrobial properties that

correspond to the phytochemical study
which showed the active ingredients in B.
cylindrica. This species could probably
provide alternative bioactive agents to
mitigate the problems of diseases currently
proliferating in aquaculture.
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ABSTRACT

This research studied and developed the prototype system of heat pump dryer combined with solar
greenhouse. The fresh chili was used as agricultural product for doing the experiment. The test was performed to
compare 2 cases of study, including heat pump obtained heat from ambient air and from solar greenhouse. The
experiments were performed at the same conditions. For case 1, the evaporator of heat pump was opened to
receive heat from ambient air, and case 2, the evaporator of heat pump was covered with greenhouse. Each test
was conducted with 20 kg of fresh chili during 9:00 - 21:00 for each day (12 hrs. per day: 3 days). The fresh chili
was dried in drying chamber at temperature of 60 °C. The experimental results showed that drying with case 2
provided the dried chili with average moisture content of 16.20 %(w.b.)., while drying with case 1 the average
moisture content of dried chili was 22.15 %(w.b.). The total electricity energy consumption was equal to 19.8
kWh and 21.1 kWh, respectively. Drying by using evaporator of heat pump covered with greenhouse (case 2) had
greater performance than case 1 system. The Specific Energy Consumption (SEC) of both cases was 4.64 kWh/kg
and 1.66 kWh/kg, respectively. The SEC and SEEC of case 2 were lower than case 1 of 12 % and 15 %,
respectively. These results revealed that the evaporator of heat pump covered with greenhouse (case 2) was a
factor that helped to enhance the system’s performance. Thus, it reduced the energy consumption of compressor
since the temperature of heat source was increased. The study of mentioned system can be used for further

comparison.

Key words: solar, heat pump, dryer system, green house
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ABSTRACT

This study aimed to develop the quality of academic journals due to ASEAN Citation Index (ACI)
criteria, reinforce the quality development of Walailak University academic journals, and operate the journals
under the same standard. Walailak University academic journals were selected as secondary sources. The data
were collected using ACI criteria, the pre-test and post-test, analyzing the potential for Walailak University’s
journals, semi-structured interview with journal editors, and improving the journals due to ASEAN Citation Index
(ACI) criteria.

The results showed that Walailak University academic journals can be classified into two groups: (1)
journals indexed in TCI tier 2 which are Walailak Abode of Culture Journal, and Journal of Learning Innovations
Walailak University; and, (2) journals indexed in TCI tier 1 which are Walailak Journal of Social Sciences, and
WMS Journal of Management. After sorting journals in accordance with 11 criteria of the ACI , it revealed that
the score of WMS Journal of Management is more than 80% while the other three journals score less than 80%
which are Walailak Abode of Culture Journal, Walailak Journal of Social Sciences, and Journal of Learning
Innovations Walailak University, respectively.

The results also revealed that the above four journals from Walailak University were aware of their
strengths and weakness according to 11 criteria of the ACI database. The journals improved the timeliness of
publication, required English version of reference, employed English editor, and created English-version website.
These would help to develop journals’ quality, and provide systematic procedure to meet the same standard of
ACI criteria. More suggestions were that the journals should accept more articles published in English to create
opportunities for referencing articles in the international databases as well as improving the quality of the journal

in accordance with the assessment criteria of universities and domestic organizations.

Key words: academic journal, TCI database, ACI database, Walailak University
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Walailak Abode of Culture Journal

About the Journal

Focus and Scope

Walailak Abode of Culture Journal considers ThaiEnglish written academic arficles, research articles and book reviews
whose scope is related to interdiscipinary social science and humaniies such as Cultural Studies, Language and
Literature, Fine Art, Performing Art, Music, Dance, Mural, History, Archeology, Poliical Science, Public Administration,
Sociology and Anthrapology, Linguistics, Asian Studies, Demography and other related fields.

Peer Review Process

In compliance with a standard set of guidelines for Social Science and Humanities journals as determined by Office of the
Higher Education Commission (OHEC} and The Thailand Research Fund, the editorial board is comprised with professors
and doctoral degree holding experts who have continualy published inside but mostly outside the instiution. Each of the
arlicles acoepted for publcation must be specifically prepared in accordance with the aeceptable format and subjected
to the double-blind peer review process. Such process willbe undertaken by experisnced experts, from inside and
outside the university, who are known to have been significantly and continually publishing in that particular field
Throughout the process, both the author and the reviewer identiies are concealed from one another.

Bublication Frequency

Walailak Abede of Culture Journal publishes two issues a year.

- Ilssue 1 (January - June)
- Issue 2 (July- December)

Open Access Policy

This journal provides immediate open access to its content on the principle that making research freely available to the

pubiic supports & greater global exchange of knowledge

Y

a o < s o v w 79 9 o
NINN 6 fni‘l]ﬁ‘ﬂﬂf.jQL'J‘]JU],“KGIEU’ENE’{YJ’EnﬁﬂJ'Jﬁllu‘ﬁiﬁN?ﬁﬂﬁﬂ‘]&lmiﬂ!ﬂUﬂ']H'lfNﬂi]H



M5815298 YH1INBeNA 11 1agT1¥UIAaAT T 12(2) : 223-239 (2563) 235

3) NsEsdsNmans anendendudnyel
awit 7 wudmsasdeauidas
uminerderdesnual Hyaauluisesveans
AIVANAVUNINUBILNAIIN, DIGVDINIA, M3

NOIUTTAUTNMTUAzfIeuNUININHaINIa1Y

I o

M8y, gduuuuazu Ternemsanuingamy,

= aAa o = Y = A
313’cmunwmwuwiugﬂuuummnu UANYANAIT

1 MIMNUVAUAUNN

11 ﬂmﬂWWﬂ1H15ﬂﬂi}E

‘ A '
10 szuunsanseen lanf "“'A
b
béradll
N/
)’." Snaamimﬁmi
- ﬂwm:‘:;?;ﬁmwmmm

MUY

] s
9 l’J'lJ‘l“]i\'ﬂf]‘Wlﬂ‘VllLﬁz

AUy

8 Ny siimsATiliy

suuuuReIny
7 gUuvunazy Teund

aa 4
ANUN

s lwTes myeennsmIneuaINIone
nan, msdsingmsdsvsunanulugiudoya
Act Hu'lgdnsasimsswanuazsivais, M3
1nussuveeu lmisidnnseiindedeneiiie
HAZAMNINNIHIOINHVDIUNAIY WUINNTAS
Nazuuufosaz 72.72 Taensas ldlsuiyams

Y a Y I [ o ~
019091 univ19engu AININN 8

2 N781790NATININNIAT
aa <
301N IANUN

Y a 9
4 mimmﬂugmﬂuaya

ACI

4 a ¢ o s a v o w %
ﬂ]Wﬁ 7 MTAATIEUNTANTAIANAITAT UM 1IN IYaNHU

Phetchaburi Preaching Canopies: Dynamic of

Traditional Woodcraft Culture in Local
Cultural Context

@ Monumans
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ABSTRACT

Isolation of microorganisms on soil samples after using PGPR analysis of the 1,500-bp nucleotide
sequence of the 16S rRNA gene by using the BLASTN program was compared with NCBI's GenBank data with a
confidence level more than 99-100 percent. Morphogical characteristics and biochemical characterization taking
place at Nong Suea District, Pathum Thani Province, Thailand found 14 isolates of microorganisms: actinomyces
is Streptomyces themodiastatics, Fungal 7 isolates: Aspergillus terreus, Aspergillus fumgatus, Aspergillus tamari,
Penicillium pennosus, Rhizomucor pusilus and Trichoderma asperelium Bacteria 5 isolates: Bacillus velezensis,
Lactobacillus pentosus, Bacillus subtilis, Bacillus flexus and Bacillus lichenifermis: 1 isolates of yeast:
Sacharomyces cerevisiac. The PGPR according to the method of Rattanaloeadnusorn (2517), and after the
innovative PGPR sowing to sow under palm oil weight of 1 and 2 kg per 3 times per year. For 3 and 5 years old
palm trees, it was found that the percentage increasing of palm kernel weight gain after using PGPR was
128.57+1.0% and 123.23+£1.0% respectively. Results showed that the microorganisms in the bioproducts
accelerated the digestion of nutrients into small molecule compounds and slowly released nutrients to plant roots.
Palm oil farmers should turn to the innovative PGPR accelerating the growth, weight increase palm kernel, and

weight gain per acre per year.

Key words: PGPR, antagonistic microbe, 16S rRNA, palm kernel
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ABSTRACT

The objective of this research was to study the effect of holding time of cyclic heat treatment on
network carbide and mechanical properties of pack carburized low carbon steel. The experiments were conducted
by heating the specimens over critical temperature A, line at 780 °C followed by cooling down to lower critical
temperature A, line at temperature of 680 °C. The cycles of heating and cooling were 5 cycles, each of cycle was
held at 0, 5 and 10 minutes. They were then hardened by austenitizing temperature of 780 °C with the holding
time of 30 minutes followed by quenching in water. Finally, the specimens were tempered at 180 °C for 30
minutes. The microstructure inspection and mechanical properties testing were carried out. The results of this
experiment showed that the microstructure of pack carburized specimens consisted of pro-eutectiod cementite or
network carbide in pearlite matrix. After cyclic heat treatment, the pro-eutectiod cementite and eutectoid
cementite structure transformed to spheroidized carbides and distributed in pearlite matrix. The tendency of
spheroidized carbides grew when the holding time increased. After hardening and tempering, the pearlite matrix
transformed to martensite matrix with the distributed of spheroidized carbides. The mechanical properties such as

hardness, impact and tensile strength tended to rise when the holding time increased.

Key words: cyclic heat treatment, spheroidized carbide, network carbide, pack carburizing
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ABSTRACT

The present study was a research and development (R&D) which aimed to: (1) develop online
professional aptitude tests for accounting (2) check the quality of online professional aptitude tests for accounting,
and (3) develop a manual guide for online professional accounting aptitude tests. The sampling was the simple
random design including 400 professional accountants working in accounting offices in Bangkok and Nonthaburi.
The research instruments were four-choice online professional aptitude tests for accounting based on the
composition derived from the synthesis method from International Education Standards, and the quality of the
measurement aptitude was checked with computer programs. The research findings indicated that (1) There were
6 types of aptitude test: intellectual skills, academic skills relating to practice and job duties, individual skills,
interactional skills concerning people and communication, organization and business management skills, and
moral and professional ethics. The test comprised a total of 60 questions and the test time was 60 minutes. (2) The
aptitude test had difficulty values between .20-.80, the discrimination indexes between .20-.73, and the reliability
coefficient using Kuder-Richardson formula (KR-20) of .816 and (3) The manual for using online professional
aptitude tests was composed of concepts, objectives, framework, instruction, and scoring procedure for

accounting.

Key words: development, professional aptitude tests, accounting online
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ABSTRACT

In this work, the modification of CoAl-LDH adsorbent was investigated by the
intercalation of a series of dodecylsulfate (DS") ions. The reaction between an aqueous
suspension of CoAl-LDH and an aqueous solution of sodium dodecylsulfate was conducted
under hydrothermal method at 120 "C for 1 day. The adding amount of DS~ was adjusted to be
5, 10, 20 and 30 times to anion exchange capacity (AEC) of the LDH. The as-prepared
inorganic adsorbents were characterized by powder X-ray diffraction (XRD) and Fourier
transform infrared spectroscopy (FTIR). The XRD patterns revealed that the interlayer space
of CoAIl-LDH was slightly expanded with increasing the loading amount of DS™ until 30
times of the AEC. This result confirmed the presence of DS™ molecules in the interlayer space
with paraffin monolayer arrangement. The property of the adsorbents was assessed by the
removal of rhodamine 6G, orange Il and alizarin from solution. CoAl-LDH modified with
dodecylsulfate (30 times of AEC) adsorbed three species of dye molecules from solution more

than the other adsorbents, and exhibited the highest efficiency for removal of orange II.

Key words: CoAl-layered double hydroxide, adsorbent, dye, dodecylsulfate

INTRODUCTION

Dye, an organic pigment, is well
known for its negative effect on health and
water environment. The contamination of
dyes in water resource is one of the big
issues because the dye molecules possess
non-biodegradable and physicochemically
stable structure, as well as, bioaccumulation
(Ahmad et al., 2015). The production and
corresponding  discharge of dyes by
concerning textile industry are undeniably
increased as marketing demand as a result
of water pollution. However, purification
activities show high removal efficiency
such as chemical oxidation/reduction using
photocatalyst, ozonation, reverse osmosis,
electro-dialysis and so forth, these
strategies are sometimes unavailable on
procedures due to expensive and complex
operations. In comparison with all above
methods,  adsorption  technique s
capacitated for cleaning wastewater from
overall chemicals (heavy metal, pesticide,
organics, etc.) as economically and easy
processes (Zhang et al., 2014; Kausar et
al., 2018). Therefore, the synthesis and
development of potential adsorbent are
needed to study for enhancing efficiency
for removal of pollutants contaminated in
water resources. During the past decades,
the preparation of inorganic materials and
their applications received much attention

due to the robust structure, large surface
area, and recyclability (Kausar et al.,
2018). One of them, 2D-layered inorganic
adsorbent shows additional advantages
such as ion exchangeable capacity, feasible
interlayer space and swelling property
(Zhang et al., 2014; Sun et al., 2015; Yang
etal., 2019).

Layered double hydroxide (LDH) is
a candidate of host and/or support
materials, which is widely attracted by a
number of researchers for applying as
catalyst, adsorbent, drug carrier and so on
(Liu et al., 2006; Yang et al., 2019).
Besides, positive charge on metal
hydroxide nanosheets is also a dominant
choice from other materials. The typical
structure of LDH, [M*,M*"; ,(OH),]"*
(A")ynzH,0, comprised of coordinated
MO octahedron formed by isomorphic
substitution of divalent (M?") cation in
some sites of Dbrucite-like structure by
trivalent (M*") one and sharing edges by
oxygen, and water, as well as anionic guest
(A") species  for  satisfying  charge
neutrality in the interlayer space (Yang et
al., 2019).

The use of LDH as adsorbent
exhibited efficient removal of the negative-
charged dyeas a result of binding with
electrostatic interaction. Nevertheless, dye
molecules contaminated in wastewater
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compose of various species and especially
different charge (positive, negative and/or
neutral) that is limited for only reactionary-
charged adsorbent. The adsorbent must be
modified so  that the application s
multifunctional and available for all species
of dyes. In the concept, the compensation
of the positively charged surface of the
LDH with negative surfactant makes the
adsorbent versatile on different charge-dye
molecules. Kong et al. (2018) demonstrated
that the inorganic material modified with
dodecylsulfate could bind the dye molecules
with hydrophobic and hydrogen bonding
interactions. The intercalation of surfactants
in the interlayer space of clay host has
been investigated so far and the adsorption
of organic guests is  successful
(Khaorapapong et al., 2011; Demel et al.,
2014; Ogawa and Hiramine, 2014). As
potential adsorbent on removal of the dye
molecules, in this study, the modification
of CoAI-LDH was investigated by
incorporation of dodecylsulfate in the
interlayer space under hydrothermal
reaction, and the difference in the adding
amounts of dodecylsulfate was also
adjusted. The organo CoAIl-LDH was
evaluated by the adsorption efficiency of
rhodamine 6G, orange Il and alizarin
molecules in solution.

MATERIALS AND METHOD
Materials

Chloride salts of cobalt (CoCl,) and
aluminium (AICI3-6H,0) were purchased
from Carlo Erba Reagenti. Urea ((NH,),CO)
was purchased from Asia Pacific Specialty
Chemicals LTD. Sodium dodecylsulfate
(NaCy2H25S04) was purchased from Ajax
Finechem Pty LTD. Rhodamine 6G
(C28H31N203C|), orange Il (C15H11N2N3.04S)
and alizarin (C14HgO4) were purchased
from Acros. All chemicals are the reagent
grade and were used directly without any
further purification.

Preparation of CoAl-LDH and DS,/
CoAIl-LDH

The synthesis of CoAl-LDH was
conducted by the reaction in a two-neck
round-bottom flask that equipped with a
reflux condition. The aqueous solutions of
CoCl; (1.9034 g), AICI;3(0.9657 g) and
(NH2),CO (1.6817 g) at the molar ratio of
2:1:7 were mixed under magnetic stirring
at about 97 'C for 2 days under N
atmosphere. CoAI-LDH precipitate was
separated by centrifugation, washed many
times with deionized (DI) water and then
ethanol, and dried at 60 'C to obtain
magenta-colored powder. Then, the
intercalation ~ of  CoAl-LDH  with
dodecylsulfate (DS™) was conducted by the
reaction of an aqueous solution of sodium
dodecylsulfate and an aqueous suspension
of CoAl-LDH under magnetic stirring for
ten minutes, and then transferred into
Teflon line autoclave at hydrothermally
heating of 120 'C for 1 day (Ogawa and
Hiramine, 2014). The loading amount of
DS~ was adjusted to be 5 (0.8651 g), 10
(1.7303 g), 20 (3.4605 g) and 30 (5.1908
g) times of the theoretical AEC (anion
exchange capacity ~ 300 meq/100 g, Wang
and O’Hare, 2012) of the LDH. The
modified CoAl-LDH was isolated by
centrifugation, washed several times with
DI water and then ethanol, and dried at 60 'C
to obtain coral-colored solid. The as-
prepared hybrids were abbreviated as
DS,/CoAl-LDHs where subscript X is
referred to the ratio of the adding amount
of DS to the AEC.
Removal of dye using the adsorbent

To evaluate the property of the
organo DS,/CoAl-LDHs in comparison
with pristine CoAl-LDH for eliminating
toxic dye, the removal of rhodamine 6G,
orange Il and alizarin (Scheme 1) was
examined at room temperature in the dark
area. Each reaction, 50 mL dye solution
(1:1 v/v of DI water and ethanol) with 20
ppm concentration and 10 mg of the
adsorbent powder were mixed in beaker
under magnetic stirring for 3 h in the dark.
The adsorption reaction was conducted
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under solution pH of rhodamine 6G,
orange Il and alizarin about 6.5, 5.0 and
6.3, respectively. During interval time of 5,
10, 20, 30, 45, 60, 90, 120, 150 and 180

min, the residual solution of dye was
collectedto  examine  the  removal
efficiency as the equation 1 by using UV-
visible spectrophotometer.

Removal efficiency (%) = % x 100 1

where Co (mg/L) is the initial concentration of dye and C; (mg/L) is the concentration of dye

at time t (min)

Characterization

Powder X-ray diffraction (XRD)
patterns were collected on a Bruker D8
ADVANCE diffractometer using
monochromatic CuKa radiation with A =
1.5418 A operated at 40 kV and 40 mA.
The data were collected at the scanning
rate of 0.5 degree per minute over the
region of 2-50 degrees. Infrared spectra of
the samples were recorded on a Perkin
Elmer Spectrum One FT-IR spectrophotometer
by KBr disk method. UV-visible
absorption spectra of the dye solutions
were conducted in the wavelength range of
200-800 nm using a Shimadzu UV-1800
Pharmaspec UV-VIS spectrophotometer.

RESULTS AND DISCUSSION

To verify the intercalation of DS,
the XRD patterns of DS,/CoAl-LDHs and
pristine CoAI-LDH are displayed in Figure
1. The characteristic reflection of (003)
correlating the size of carbonate (COs%)
was observed at 26 about 11.7° for all

samples with the basal spacing (doo3) of ca.
0.8 nm that calculated from Bragg’s
equation (d = niA/2sing, Kong et al., 2018),
interpreting to the presence of carbonate in
all samples (Scheme 2a). The basal spacings
are summarized in Table 1. Commonly,
carbonate generated in the reaction through
CO, dissolved in water, possesses high
affinity on positive surface of brucite-like
structure due to small size and bidentate
nature, resulting in the uncompleted
substitution by DS™. After adding the DS",
the two basal spacings (dgos) of all products
were obtained that calculated from Bragg’s
equation. The first dgos value was 0.76 nm,
and the second one was 2.61 nm for
DSs/CoAI-LDH an d DS;0/CoAl-LDH,
3.12 nm for DS,0/CoAI-LDH and 2.53 nm
for DS30/CoAI-LDH, which corresponded
to the size of COs* and DS in the
interlayer space respectively, indicating the
segregation of DS~ and COs* in the
interparticle level (Ogawa and Hiramine,
2014).
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a)

Scheme 1 Dye structures of (a) rhodamine 6G, (b) alizarin and (c) orange Il

As seen in Figure 1, the doos
increased from 2.61 nm (Figure 1c-d) to
3.12 nm (Figure 1b) with low XRD peak
intensity as increasing the loading amount
of DS™ (x from 5 and 10 to 20), while x =
30 (Figure 1a) the dgo3 dropped to 2.53 nm
with high XRD peak intensity. This result
indicated the difference in nature of
species (DS~ and CO3*) in the interlayer
space such as amount and arrangement. It
was thought that the adding amount of DS~
(x  =30) enabled exchanging the
intercalated carbonate more resulting in
higher crystallinity as a result of high XRD
peak (dooz =2.53 nm) and low XRD peak
(doos =0.76 nm) intensity. Taking the
thickness of the LDH nanosheet (0.48 nm,
Liu et al., 2006) and the second dgo3 value
into account, the expansion of the
interlayer space of the products was
determined to be 2.13, 2.13, 2.64 and 2.05
nm for DSs/CoAl-LDH, DS;o/CoAl-LDH,
DS,¢/CoAl-LDH and DS30/CoAl-LDH,
respectively (Table 1). This confirmed the

intercalation of DS in the interlayer space
of the LDH with paraffin monolayer
arrangement of DS™ in the interlayer space
(Demel et al., 2014; Okada et al., 2014) as
shown in Scheme 2b (Kong et al., 2018),
meanwhile some carbonate ions were also
residual corresponding to the FTIR result
(discussed later). The slight difference in
the expansion of the interlayer space might
be due to the variations in the amount of
the intercalated water, carbonate and/or
DS, as well as the flexibility of the DS~
long-chains. This study showed that the
optimal amount of DS™ was 30 times of
AEC, meanwhile Ogawa and Hiramine
(2014) used DS™ up to 50 times of AEC for
achieving intercalation into CoAl-LDH
prepared by hydrothermal method (80 'C
for 2 days). The difference in the adding
amount of DS™ might be dependent on the
presenting amount of the intercalated
carbonate that varied by different
preparation.
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Figure 1 XRD patterns of (a) DS30/CoAlI-LDH, (b) DS;¢/CoAl-LDH, (¢) DS1o/CoAl-LDH,

(d) DSs/CoAIl-LDH and (e) CoAl-LDH

Table 1 Basal spacing and interlayer expansion of all samples

Product dooz due to dgoz due to DS~ Interlayer expansion
carbonate (nm) (nm) due to DS™ (nm)
DS30/CoAl-LDH 0.76 2.53 2.05
DS,o/CoAIl-LDH 0.76 3.12 2.64
DS;¢/CoAl-LDH 0.76 2.61 2.13
DSs/CoAl-LDH 0.76 2.61 2.13
pristine CoAl-LDH 0.75 - -
To verify the intercalation of DS~ to the remaining host structure after

in the interlayer space of CoAl-LDH and
the substitution of the intercalated carbonate,
the FTIR spectra of DS,/CoAl-LDH
together with CoAl-LDH and SDS were
studied (Figure 2). The characteristic
absorption bands of CoAl-LDH (Figure
2f) were corresponding to the hydrotalcite-
like structure of the LDH counterbalanced
with carbonate showing the vibration band
about 1359 cm™ (Liu et al., 2006). Also
these characteristic bands were observed
for all products (Figure 2b-e), interpreting

intercalation reaction, which corresponded
to the XRD result. Besides, the asymmetric
and symmetric C-H stretching vibrations
were also seen at 2925 and 2854 cm™
respectively, which shifted to higher
energy region in comparison with those of
SDS (at 2918 and 2849 cm™, Figure 2a),
suggesting to the intercalation of DS™ in
the hybrids by substitution of carbonate
that evidenced by gradual disappearance of
the band observed about 1359 cm™
(Figure 2). In the experiment, it was found
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that increasing the adding amount of DS~
over 30 times of the AEC the small band
due to residual carbonate was still
appeared, supporting to the dooz = 0.76 nm,

281

as a result, the optimal amount of DS~ was
x =30 to eliminate carbonate from the
interlayer space.

CoAl-LDH

<— Anionic head

cos @ HOW
< alkyl tail

DS4,/CoAl-LDH

Dye

Dye@DS;,/CoAl-LDH

Scheme 2 Proposed arrangement of (a) CoAl-LDH, (b) organo DS3,/CoAl-LDH in the
absence of the intercalated carbonate and (c) dye adsorbed in the adsorbent
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Figure 2 FTIR spectra of (a) sodium dodecylsulfate (SDS), (b) DS3,/CoAl-LDH, (c)
DS,0/CoAl-LDH, (d) DS10/CoAl-LDH, (e) DSs/CoAl-LDH and (f) CoAl-LDH

To solve the contamination due to
dye in wastewater, the inorganic
adsorbents, CoAl-LDH modified with
dodecylsulfate (DS,/CoAl-LDHSs), were
used to remove the toxic dyes in solution.

Among of the pollutants, rhodamine 6G,
orange Il and alizarin were used as the
representative due to highlight of colorful
pigment responsive for industrial market,
and hardly-decomposable structure via bio
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and chemical strategies. The maximum
content of the dye adsorbed by the
adsorbents was conducted for 60 min
under magnetic stirring due to the
equilibrium (Figure 3). As seen in Figure 3
and Figure 4, DS,/CoAIl-LDHs, where x =

75815398 YH1INNDeNA 11 1ags1¥UIAaATI%Y 12(2) : 275-284 (2563)

5, 10, 20 and 30, showed the efficiency for
removal of three dye species higher than
CoAIl-LDH using as adsorbent, indicating
to the effect of DS™ in the interlayer space.
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3 ] —@— DS,,/CoAl-LDH
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—w%— Rhodamine 6G
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T L — —
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Time / min

Figure 3 Effect of contact time for the adsorption of orange Il using the inorganic adsorbents
(A) and for the adsorption of orange Il, alizarin and rhodamine 6G using DS3,/CoAl-

LDH (B)

In addition, the increase of the
adding amount of DS in the adsorbent
promoted the progress of the dye
adsorption  (Figure 3). This result was

because of the hydrophobic and hydrogen
bonding  interactions  between  the
intercalated DS~ and the organic-dye
structures (Kong et al., 2018). Among of



215815398 YH1INAONA 11 a1 ¥UIAAAT I¥Y 12(2) : 275-284 (2563) 283

three dyes possessing positive and negative
charges, and neutral, the amounts of
negatively charged orange Il were mostly
removed by 98%, and rhodamine 6G and

alizarin were adsorbed just 26% and 31%,
respectively by using DS3o/CoAl-LDH as
the adsorbent (Figure 3 and Figure 4).

100 (2),98
(b), 87
©).85
(d), 79
(e), 73

80—

o
o
|

N
o
|

Removal efficiency (%)

20—

7] (). DS4/CoAI-LDH
[ ] (b), DS,/CoAI-LDH
[ ](c), DS,/CoAI-LDH
[ ](d), DSJCoAI-LDH
(e), CoAI-LDH

0 \
Orange 11

Rhodamine 6G Alizarin

Dye molecule

Figure 4 Removal efficiency of various dye molecules by using DS,/CoAl-LDHs as

adsorbent

This resulted mostly from the
attractive force between negative-charged
orange Iland positive surface of the
adsorbent, and larger adsorption of alizarin
than that of rhodamine 6G might possibly
due to the repulsion of positive-charged
rhodamine 6G to the positive surface
(Kong et al., 2018) and the steric effect
due to bigger size (Gamoudi and Srasra,
2019) to intercalate in the interlayer space
as shown in Scheme 2c. Besides, the result
showed that the electrostatic attraction was
more essential role than that of the
hydrophobic and hydrogen bonding
interactions. We thought that the usage of
DS3/CoAl-LDH as the adsorbent for
removing other anionic dye molecules
should be further investigated.

CONCLUSIONS

The dodecylsulfate was intercalated
into the interlayer space of CoAl-layered
double hydroxide by hydrothermal conditions
at 120 "C for 1 day. The optimal amount of

dodecylsulfate was 30 times of AEC of
layered double hydroxide to eliminate
carbonate in the interlayer space. The
results from XRD patterns and FTIR
spectra of  DS3zo/CoAl-layered  double
hydroxide confirmed the presence of most
dodecylsulfate and remaining carbonate in
the interlayer space due to the segregation.
DS30/CoAl-layered  double  hydroxide
showed the best adsorbent and the
potential for removing orange Il from
solution in comparison with alizarin and
rhodamine 6G due to the major effect of
the electrostatic interaction.
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ABSTRACT

This research aimed to evaluate physical properties, chemical properties, total phenolic content and

anti-oxidant activity of indigenous brown rice in Trang province as a guideline for the development of healthy

food products. Seven brown rice varieties in Trang province, which were Baoyodmong, Chomud, Huangchang,

Hoysang, Nangkwit and Nangaek, were used in this research. The results indicated that each brown rice variety

has different physical and chemical properties. The physical properties show color value of seven brown rice

varieties as followings: L*(brightness) is between 60.81-66.08, a*(red) is between 4.78-6.19 and b*(yellow) is

between 19.45-24.78. The proximate analysis such as ash, fat, moisture, protein and carbohydrate is between

1.25-1.75, 1.63-2.41, 8.60-11.83, 6.38-8.79 and 75.42-79.88, respectively. Moreover, antioxidant activity and

total phenolic content of these brown rice varieties are 16.53-66.67 and 0.85-2.45 mg ferulic acid/g dry weight,

respectively. Baoyodmong has the highest antioxidant activity and total phenolic content. Therefore, this brown

rice variety is suitable to develop for healthy food products in the future.

Key words: nutritional values, indigenous brown rice, healthy food
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ABSTRACT

The objectives of this research were to 1) survey the general conditions of Koh Nok and its
surrounding communities and collect the opinions of communities in the surrounding areas of Koh Nok about the
solid waste problems and the waste management, 2) educate the community on waste management and create a
community network that had the potential to preserve the environment around Koh Nok and surrounding
communities, and 3) promote and coordinate among the community, community networks and government
agencies to participate in activities at the area level. The samples were 30 volunteers in Moo 1. The tools used in
this research were a questionnaire for public participation in the waste management, an attitude test on waste
management, an assessment form for the participants. The data were analyzed and expressed as percentage,
frequency, means, and standard deviations. The results showed that 1) the area of Koh Nok was a natural island
caused by sediment deposition, living organisms that had developed into a relatively complete mangrove forest
ecosystem. Most plants were mangrove trees, avicennia trees and nipa palm trees. The south of the island was
eroded. The area has accumulated a lot of waste blown with water. The neighboring community of Koh Nok was
Moo 1. Most houses were spread out but some areas were densely populated. The problem of solid was minimal.
The opinions of communities around Koh Nok on solid waste problem can be concluded that the main factors that
caused waste were garbage blown with the current and then accumulated. The result of attitude measurement was
at a good level. The evaluation of the participation was at a medium level. 2) The overview of opinions
participants was at a high level. The community network was created with 30 members to collect garbage on Koh
Nok and in the communities. 3) The results of promotion, collaboration between community networks,
communities and government revealed that the municipality helped cooperate and support community network

activities and invited the community to participate in waste activities.

Key words: municipal solid waste management, people’s participation, Koh Nok
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ABSTRACT

The aim of this research was to examine performance enhancement of air conditioning with refrigerant
temperature reduction before entering the condenser using heat exchanger storage tank. The experimental unit
consisted of a vapor compression of 3.52 kW (12,000 BTU/hr) capacity with R-22 refrigerant and air cooled
condenser. This study was divided into two experimental systems — the system without the heat exchanger storage
tank and the system with the heat exchanger storage tank. Considering the system with the heat exchanger storage
tank, the results showed that the refrigerant temperature at the compressor outlet passing through the heat
exchanger storage tank decreased at 11.03 °C while the refrigerant temperature at the evaporator outlet passing
through the heat exchanger storage tank increased to 5.63 °C. Nevertheless, comparable results between the
system without the heat exchanger storage tank and the system with the heat exchanger storage tank indicated that
the heat transfer rate of condenser increased to 12.11 %, reduced power consumption by up to 3.10 %, and the

highest coefficient of performance with an increase of 15.38 %.

Key words: air-conditioning system, temperature reduction, heat exchanger storage tank, coefficient of

performance
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ABSTRACT

Nowadays, Thai society has changed in terms of economy, society, politics, culture and environment
which the impact of change has its power to define rules, duties and quality of life. Therefore, having a good
quality of life enables a person to work effectively and, as a result, the organization achieves its goals. This study
was conducted as quantitative research with the purpose of investigating the relationship between personal
factors, family factor, and work factors with the quality of life. The sample consisted of 300 staffs of Rajamangala
University of Technology Srivijaya. The data were statistically analyzed using Pearson’s Product Moment
Correlation Coeffcient. The results of the study showed that factors that related to the quality of life of personnel
at Rajamangala University of Technology Srivijaya were age, education degree, working tenures, monthly
income, working lines, housing physical environment, social support from family, family members’ incomes,
working physical environment, and social support from colleagues with statistical significance at 0.05 and 0.01
levels. The result of this study indicated the quality of life of personnel at Rajamangala University of Technology
Srivijaya and it will be used as a guideline for creating strategies to improve and develop the quality of life of

personnel at Rajamangala University of Technology Srivijaya.

Key words: quality of life, family factor, work factors, Rajamangala University of Technology Srivijaya
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ABSTRACT

The objective of this research was to study two types of dough sheets: wonton and roti dough sheets.
Different types of stuff for making spring roll were used: minced pork mixed with vermicelli noodle, minced pork
mixed with mackerel kua kling, minced pork mixed with mackerel green curry, and spicy minced pork mixed
with mackerel. The results showed that the spring roll with wonton dough sheets maintained the crispness well
after frying while the minced pork mixed with mackerel green curry stuff obtained the highest overall
acceptability score. The optimum bite-size piece of spring roll was made from 4.5 x 7 cm’ wonton dough sheets
with 3-gram minced pork mixed with mackerel green curry stuff. The consumer acceptance test indicated that the
features of color, size, shape, quality of stuff, overall taste, crispness and overall liking were highly found at 7.55
7.71 7.65 7.57 7.58 7.72 and 7.65, respectively. The moderate fondness on curry odor, salt and spicy was
perceived at 7.44 7.26 and 7.34, respectively. The fried spring roll with minced pork mixed with mackerel green
curry stuff had L*, a* and b* values of 55.86, 6.52 and 40.70, respectively; protein 15.85%, fat 8.71%, energy

291 kilocalories/100 grams, hardness 1.34 N, chewiness 1.12 N.mm. and fracturability 0.27 N.

Key words: wonton dough sheet, roti dough sheet, spring roll, green curry
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ABSTRACT

Each year Thailand produces a large number of fresh and dry agricultural products. Post-harvest
processing is an important process because it increases the value of agricultural products. Fruit and vegetables are
often processed into powder products for beverages and this is an interesting form of product processing. The
objective of this article is to study the drying of agricultural products using spray drying techniques. First, the
study introduces the spray drying principle, and the heat and mass transfer of spray drying to analyze the heat

transfer process, and how the drying process is controlled. The study then continues to investigate the factors that
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affect the quality of powder food products. Finally, the paper concludes with an application of the spray drying

technique combined with other drying techniques.

Key words: drying, spray dryer, heat transfer
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(Oryza sativa L.) Bar Mixed with Fried Pisang Mas (Musa Sapientum)
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ABSTRACT

Khao Hawm Mae Paya Tong Dam Black Rice is a healthy traditional rice variety in the district of
Kao Kitchakut in Chanthaburi province. Therefore, the objective of the research was to study the percentage ratio
of “Khao Hawm Mae Paya Tong Dam Black Rice” (Oryza sativa L.) Bar mixed with Fired Pisang Mas
(Musa Sapientum) which were 56: 0, 28:28, 31:25, 34:22, 37:19 and 40:16, respectively. The result was founded
that the most satisfaction ratio of Khao Hawm Mae Paya Tong Dam Black Rice and Fried Pisang Mas was 37:19
at the statistical significance of p<0.05. For the physical properties, brightness (L*), red color (a*), blue color (b*)
and hardness value were, 24.17, 0.84, 5.08 and 28.43 N, respectively. For the chemical properties, water activity
(a,), moisture content, fat, protein, fiber, ash and carbohydrate were 0.25, 7.57 %, 11.48 %, 2.14 %, 19.42 %, 1.17
% and 58.22 % w/w, respectively. In addition, total plate count was less than 1 x 10* and yeasts and molds count
was 10 CFU/g. Due to the consumer acceptance testing of 400 consumers, it was found that the consumers were

moderately satisfied with the product showing the average score of 7.11.

Key words: Oryza sativa L, pisang mas, bar
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