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Scoville Heat Units of Jungle Curry Paste and Sensory Evaluation
of Jungle Curry Made of Different Dried Capsicum

Varieties Grown along Thai-Myanmar Border

Chanokphat Phadungath
Food Science and Technology Program, Faculty of Science and Technology,
Muban Chombueng Rajabhat University

E-mail: chanokphat p@hotmail.com

Abstract

The objective of this research was to utilize and compare different varieties
of dried Capsicum (peppers) fruits in Jungle Curry paste (Thai traditional curry
paste from forested areas of Thailand). Four different varieties of dried Capsicum
were chosen for the study. One of the Capsicum, Yodson (CH 1), belonging
to Capsicum annum, obtained from the local fresh market in Ratchaburi.
The other three types belonging to Capsicum frutescens, as locally called Karen
chili, were obtained from different locations as follows; CH 2 was cultivated
and harvested in Huay Muang Village, Ratchaburi Province, CH 3 was cultivated
and harvested in Kanchanaburi Province, and CH 4 was cultivated and harvested
in the northern region of Thailand. Eight treatments of jungle curry pastes with
four different dried Capsicum fruits (CH1, CH2, CH3, and CH4), and two time points
during storage (0 and 30 days) were made in triplicate. Scoville heat units (SHU)
of jungle curry paste and sensory evaluation of jungle curry were determined.
SHUs were measured by electro-chemical method, and capsicinoid were calculated.
9-Point Hedonic scale was used for sensory evaluation. Results indicated that
at both 0 and 30 days of curry paste storage, capsaicin and SHU content in
jungle curry paste made with Karen chili from Huay Muang, Ratchaburi was
significantly highest, followed by jungle curry made with Karen Chili from
Kanchanaburi, while jungle curry pastes made of Yonson chili and Karen chili from
Northern region had the lowest capsaicin and SHU. Sensory evaluation results

of jungle curry indicated no significant differences in odor, pungency, and overall
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liking, while jungle curry made of Yondson chili had the highest scores in both

color and overall taste attributes.

Keywords: Scoville heat units/ capsaicin/ jungle curry/ Karen chili

Introduction

Chilies are a significant ingredient of Thai food and culture since Thai food
is world widely known for its hot and spiciness. The most important characteristic
and the main quality parameter of Capsicum is its burning taste, which is due
to compounds from phenylalkylamide alkaloid (capsaicinoids) group. Capsaicin,
dihydrocapsaicin, nordihydrocapsaicin, homocapsaicin, and homodihydrocapsaicin
are the main compounds responsible for the burning taste, with capsaicin being
the most abundant (Supalkova et al., 2007; Orellana-Escobedo et al., 2013).
The first method developed for the measurement of chili pungency was
the Scoville Organoleptic

Test where a number is assigned to each hot pepper according to
the dilution test and expressed it as a scale called the Scoville Heat Units or SHU.
The heat levels vary widely from 0-500,000 Scoville heat units (SHU). They are
classified as:

- (0-700 SHU) non-pungent

- (700-3,000 SHU) mildly pungent

- (25, 000-70,000 SHU) highly pungent

- (3,000-25,000 SHU) moderately pungent

- (>80,000 SHU) very highly pungent
In order to convert between SHU and capsaicinoid, 15 Scoville units is equal
to 1 ppm capsaicinoids (Mathur et al., 2000; Usman et al., 2014).

According to Thai Community Product Standard, curry paste or namphrik
gaeng can be defined as food product made with varieties of fresh, dried, fried or
roasted spices and herbs such as fresh chili, dried chili, shallot, garlic, galangal,
lemongrass, and kaffir lime peel. Salt and fermented shrimp paste may also be

added. Then all the ingredients are crushed and ground until well-mixed and fine
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paste is formed. Some types of curry paste might be sautéed with oil until
well-cooked (TSI, 2556). Jungle curry or ‘Gaeng Pa’ is a type of curry commonly
consumed in Thailand. Jungle curry paste mainly consists of approximately 55%
dried red chili, 16% garlic, 7% shallot, 3% lemongrass, 3% galangal, and 2% kaffir
lime peel (Saengsuwan, 2009). The types and amount of ingredients can be varied
according to different local plants available in each region. Karen chili and fermented
shrimp paste are often added to the jungle curry in the western region, while the
curry in the central region often uses both fresh and dried red chili (Kongpan,
2557). Unlike other curries, jungle curry is made without coconut milk, resulting
in curry with thinner and clearer liquid than curries made with coconut milk.

Karen chili or phrik krarieng belongs to Capsicum frutescens. The word
‘Karen’ is used to describe this type of chili because this chili is mostly cultivated
and harvested by the Thai-Karen people that reside along Thailand and Myanmar
border. Karen chili is renowned for its intense pungency or its burning taste, which
provides an intense spiciness in Thai food. Initially, Karen chili was only wildly
grown in the mountain area along Thai-Myanmar border, resulting in very limited
supply of the chili and remarkably high price in the market. Nowadays, Karen chili
has been commercially cultivated and harvested in some area of the western and
northern part of Thailand. In order for the Karen chili to be available all-year-round,
they are harvested and sun-dried in bulk prior to selling in the market. To better
understand the utilization of Karen chili in jungle curry paste, the objective of this
study was to determine scoville heat units of jungle curry paste and sensory
evaluation of jungle curry made from different dried Capsicum varieties grown

along Thai-Myanmar border.

Research Objective
The objective of this research was to utilize and compare different varieties of

dried Capsicum fruits in jungle curry paste.

Scope of Research
The scope of research was to utilize and compare different varieties of

dried Capsicum fruits in jungle curry paste.

3
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Variables
Independent Variables - four different varieties of dried Capsicum.

CH 1. Yodson Chili (Capsicum annum)
CH 2. Karen Chi

Li (
CH 3. Karen Chili (Capsicum frutescens) from Kanchanaburi
Li (

i (Capsicum frutescens) from Ratchaburi
CH 4. Karen Chili (Capsicum frutescens) from Northern Region

Dependent Variables - capsaicin, SHU and sensory scores.

Materials and method

Experimental Design

A 4X2 factorial experiment was utilized to make jungle curry pastes.
This experiment utilized four different varieties of dried Capsicum fruits, and two
time points during storage (0 and 30 days) for a total of eight treatments as shown
in Table 1. The treatments were; TRT1 - CH1-0, TRT2 - CH2-0, TRT3 - CH3-0,
TRT4 - CH4-0, TRT5 - CH1-30, TRT6 - CH2-30, TRT7 - CH3-30, and TRT8 - CH4-30.

Each treatment was manufactured jungle curry paste in triplicate.

Table 1 Experimental design treatments

Experimental Factors Different Capsicum Varieties

CH1 CH2 CH3 CHa
Time 0 TRT1 TRT2 TRT3 TRT4
(Day) 30 TRT5 TRT6 TRT7 TRT8

Dried Capsicum Cultivars

Four different varieties of dried Capsicum were chosen for the study.
One of the Capsicum cultivars, Yodson (CH1), belonging to Capsicum annum,
obtained from the local fresh market in Ratchaburi Province. The other three
cultivars belonging to Capsicum frutescens, as locally called Karen chili, were
obtained from different locations as follows; CH2 was cultivated and harvested
from Huay Muang Village in Ratchaburi Province, CH3 was cultivated and harvested
in Kanchanaburi Province, and CH4 was cultivated and harvested from the northern

region of Thailand. The specific growing location of Capsicum from CH3 and

4
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4 were not known as they were obtained from the local fresh market in Ratchaburi
Province. Ratchaburi and Kanchanaburi provinces are geographically located along

Thai-Myanmar border.

Jungle Curry Paste Preparation

Jungle curry paste recipe was obtained based on the area based study.
The recipe consisted of 300 g of dried red chili, 400 ¢ of chopped lemongrass, 320
g of chopped garlic, 60 ¢ of chopped kaffir lime peel, 160 ¢ of chopped galangal,
and 400 g of fermented shrimp paste (Phadungath and Chalermsaenyakorn, 2016).
Dried red chili was first soaked in 40 degree Celsius water for 30 minutes until all
the chilies were soft and then water was drained. All the ingredients were crushed
and ground with a medium speed commercial food processor for 5 minutes until
well-mixed and paste was formed. Jungle curry paste was stored in the polystyrene
plastic container and kept in a commercial refrigerator at 4 degree Celsius. Scoville
heat units (SHU) of jungle curry paste and sensory evaluation of jungle curry were

determined at 0 and 30 days of the curry paste storage.

SHU Determination

Jungle curry paste was analyzed for SHU by electro-chemical method
(Capsella, Mobilis Automata Co., Ltd., Bangkok, Thailand) and capsicinoid
were calculated. According to Mathur et al. (2000) 15 SHU is equal to 1 ppm
capsaicinoid; thus, capsicinoid is equal to SHU divide by 15.

Sensory Evaluation

Jungle curry was prepared according to Kongpan (2557). 9-Point hedonic
scale was used to monitor sensory evaluation. Sensory attributes were color,
odor, pungency, taste, and overall liking. A ballot for 9-point hedonic scale was
adapted from Lawless and Heymann (1999).

Panelist: Fifty judges from students and staff of Muban Chombueng Rajabhat
University were randomly selected.

Testing: Eight treatments with three replicates of jungle curry were tested.
Each sample was randomly assigned with the 3-digit number. The panelists were

provided with one small cup of jungle curry liquid. The panelists were asked taste

5
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one treatment at a time and indicate their hedonic response (liking response) to
the sample on the 9-point scale. Small cups of water at room temperature were

served the panelists in order to cleanse the palate between tasting each sample.

Statistical Analysis

A 4X2 factorial experiment with three replications was used for statistical
analysis, and mean separation (P < 0.05) by Tukey HSD Test, were used for the
data analyses (Statistix 9).

Results

Appearance of Jungle Curry Paste

Figure 1 and 2 showed jungle curry paste from different treatments at 0
and 30 days of storage, respectively. It can be seen that at both 0 and 30 days of
storage, jungle curry paste made from yodson chili had the most bright red, while
the other curry pastes made from Karen chilies had orange-brown color. All the

curry pastes appeared to be mixed quite well and in the paste form.

CH1 CH2
Yodson Chili I | Karen Chili — Huay Muang Village
CH3 CH4
I Karen Chili - Kanchanaburi I I Karen Chili — Northern Region I

Figure 1 Jungle curry paste at 0 day of storage;
CH1 - jungle curry paste made from Yodson Chili
CH2 - jungle curry paste made from Karen Chili - Huay Muang Village
CH3 - jungle curry paste made from Karen Chili - Kanchanaburi

CH4 - jungle curry paste made from Karen Chili - Northern Region

6
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CH1 CH2

4

Yodson Chili I | Karen Chili — Huay Muang Village
CH3 CH4

I Karen Chili - Kanchanaburi I | Karen Chili — Northern Region I

Figure 2 Jungle curry paste at 30 days of storage.
CH1 - jungle curry paste made from Yodson Chili
CH2 - jungle curry paste made from Karen Chili - Huay Muang Village
CH3 - jungle curry paste made from Karen Chili - Kanchanaburi

CH4 - jungle curry paste made from Karen Chili - Northern Region

Capsaicin and SHU

Capsaicin and SHU were significantly affected (P<0.05) by different Capsicum
varieties and time. Scoville Heat Units or SHU, which is a unit used to express
the pungency or burning taste of chillie peppers, were measured by electro-chemical
method and capsaicin were calculated. From Table 2, at both 0 and 30 days
of storage, capsaicin and SHU content in jungle curry paste made with Karen
chili from Huay Muang, Ratchaburi was significantly (P<0.05) highest, followed by
jungle curry made with Karen Chili from Kanchanaburi, while jungle curry pastes
made with yodson chili and Karen chili from Northern region had the lowest

capsaicin and SHU.
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Table 2 Mean values of capsaicin and SHU of jungle curry paste made from

different varieties of dried Capsicum fruits during 0 and 30 days of storage

Treatments Capsaicin (H1g/s) SHU

CH1 641 + 21° 9611 + 340°
0 Day CH2 1272 +17° 19083 + 227"
CH3 1000 + 57° 15001 + 748"

CH4 632 + 53° 9480 + 855

CH1 408 + 6 6127 + 90’
30 CH2 565 + 15° 8479 + 243
Days CH3 516 + 17° 7745 + 280°
CHa 370 + 14’ 554 + 229"

* **“ Means within the column not sharing common superscripts are different (Tukey's HSD at

P < 0.05).

Appearance of Jungle Curry
Figure 3 and 4 showed jungle curry from different treatments at 0 and

30 days of storage, respectively. Similarly to the curry paste, at both 0 and
30 days of storage, jungle curry made from yodson chili had the most bright red,

while the others made from Karen chilies had lighter red to orange color.

. CH1 CH2 l

Yodson Chili | Karen Chili — Huay Muang Village I

CH3 CH4

| Karen Chili - Kanchanaburi | | Karen Chili — Northern Region |

Figure 3 Jungle curry at 0 day of storage
CH1 - jungle curry paste made from Yodson Chili
CH2 - jungle curry paste made from Karen Chili - Huay Muang Village
CH3 - jungle curry paste made from Karen Chili - Kanchanaburi

CH4 - jungle curry paste made from Karen Chili - Northern Region

8
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. CH1 Ccm l

| Yodson Chili I | Karen Chili — Huay Muang Village
CH3 CH4
| Karen Chili - Kanchanaburi | | Karen Chili — Northern Region |

Figure 4 Jungle curry at 30 days of storage.
CH1 - jungle curry paste made from Yodson Chili
CH2 - jungle curry paste made from Karen Chili - Huay Muang Village
CH3 - jungle curry paste made from Karen Chili - Kanchanaburi

CH4 - jungle curry paste made from Karen Chili - Northern Region

Sensory Evaluation of Jungle Curry

Odor, pungency, and overall liking scores were not affected by Capsicum
varieties, time and interaction between Capsicum varieties and time. Color scores
were significantly affected (P<0.05) by different Capsicum varieties and time, while
overall taste scores were significantly affected (P<0.05) by different time.
From table 4, the mean value of all curry paste sensory attributes during 0 and
30 days of storage were in the range of 6 to 7, which could be interpreted as

‘ligke slightly’ to ‘like moderately’.
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Table 3 Mean values of sensory attributes from 9-point hedonic scale of jungle

curry during 0 and 30 days of storage

Treatments Color odor™ PungencynS Overall Overall
Taste Likingns

CH1 7.0:022" | 6.9+0.22 6.5:0.22 6.8+0.21° 6.90.22

0Day | cHz | 6.120.23" | 6.2+0.24 6.120.23 6.5+0.22" 6.4+0.21
CH3 | 6.2+021" | 6.2+0.25 6.6+0.21 6.7+0.22" 6.70.20

CH4 | 6.4+022" | 6.3+0.23 6.320.24 6.140.23" 6.4+0.22

CH1 | 6.4+022" | 6.5+0.21 6.7+0.21 6.2+0.21% 6.5+0.22

30 CH2 57+021° | 6.1+0.20 6.0£0.22 6.040.20" 6.3+0.21
Days | CH3 58+0.23° | 6.0+0.22 6.2+0.20 5.9+0.22° 6.3+0.20
CH4 | 6.1+023° | 6.1+023 6.1+0,22 6.2+0.21% 6.4+0.21

* ** Means within the column not sharing common superscripts are different (Tukey's HSD at P
0.05).
" Means within the column stating ns are not significant different.

Discussion

Phadungath and Chalernsaenyakorn (2015) recently studied the profile of
B—carotene, capsaicinoid, and aflatoxin content on dried capsicum varieties grown
along Thai-Myanmar border, and they rerported that capsaicin content in dried
Capsicum frutescens fruits, which were Karen chilies grown and harvested from
different locations, were significantly higher than those in dried Capsicum annum
fruits, which were chinda and yodson chiles. In addition, the levels of capsaicinoids
are largely influenced by both genotypes and environmental conditions (Wahyuni
et al,, 2011). As reported by Meckelmann et al. (2015), capsaicinoid content in
23 native Peruvian chili peppers grown in different locations were significantly
different. Therefore, it is not surprising to see the differences in capsaicin contents
of jungle curry pastes since they were made from dried chilies that have been
cultivated and harvested from different locations. Additionally, over 30 days
of storage, both capsaicin and SHU were degraded by 40-50%, which is in agreement
with Schweiggert et al. (2006) where they also reported siginificant degradation

of capsaicin content in Capsicum fretescens during six months of storage. It has

10
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been reported that capsaicin degradation caused by enzymatic reaction from
peroxidase and lipoxygenase, and also by oxidation reaction from light and oxygen
(Supalkova et al., 2007). During the curry paste processing, all the dried chili samples
had undergone the mixing process, where the chilies were chopped, crushed, and
ground. This, then, caused more exposure of the chiles to oxygen and enzyme.
In addition, curry past was not vacuum packed; thus, and exposure of the curry
paste to the oxygen could also cause more degradation of capsaicin.

One of many important attributes that consumers require in jungle curry
is pungency. The pungent flavor in the curry is the main quality parameter of
Capsicum, which is due to compounds from phenylalkylamide alkaloid
(capsaicinoids) group. Capsaicin, dihydrocapsaicin, nordinydrocapsaicin, homocapsaicin,
and homodihydrocapsaicin are the main compounds responsible for the burning
taste, with capsaicin being the most abundant (Supalkova et al., 2007,
Orellana-Escobedo et al., 2013). As aforementioned, capsaicin and SHU content in
jungle curry paste made with Karen chili from Huay Muang, Ratchaburi was
significantly highest. However, from Table 3, pungency scores among jungle curry
samples were not significant. Kostyra et al. (2010) and Schneider et al. (2014)
studied relationship between pungency and food matrices. They similarly reported
that fat and starch could reduce the perception of pungency in food, while water
could not. Thus, tasting the water-based food like jungle curry in this study could
result in a lingering burning effect from the chili, and could cause the sensory
panelists to not be able to differentiate the pungency effect amongst curry samples.
In addition, hedonic scale was evaluated based on how the testers like the products
and not product intensity; thus, using the pungency scores to identify the hotness
level of the curry might not be entirely correct. Color of jungle curry is also an
important attribute for consumer justification. As can be seen from figure 1 - 4,
both jungle curry paste and jungle curry made from dried yodson chili had the

brightest red color, which resulted in the highest color scores.
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Conclusions

Results from this study suggested that making curry paste by using dried
chilies from different genotypes and different cultivating environments had impacts on
capsaicin content contents in the final curry pastes. Capsaicin content and SHU of
curry paste made with dried Karen chili from Huay Muang, Ratchaburi was highest
than other curry pastes. During storage, capsaicin content and SHU dramatically
degraded. Sensory evaluation scores indicated no differences in odor, pungency
and overall liking amongst jungle curry samples, whereas color was highest in

curry sample made with yodson chili.
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Abstract

The purpose of the study were 1) to evaluate the level of the effectiveness
of the internal process of the supervision provided for teachers, 2) to evaluate
the level of teaching efficiency of the teachers, and 3) to investigate the factors
related to internal supervision process affecting the teachers’ teaching efficiency.
The samples consisted 152 school administrators and teachers from the schools
located in Suphan Buri municipality, drawn by Stratified Sampling by school sizes.
The tool was Questionnaire validated with the reliability values of 0.0 for internal
supervision process part, and 0.97 for the teachers’ teaching efficiency part. Data
were analyzed by using Percentage, Mean, S.D, and Multiple Regression.

The findings were discovered that; 1) the level of the effectiveness of the
internal process of the supervision was at a high level both overall and in particular
aspects, including supervision planning, improvement, work according to the plan,
exploration of current conditions in terms of problems and needs, and evaluation;
2) the level of teaching efficiency of the teachers was at a high level both overall
and in particular aspects, including determination to teaching, students’ progress,
teaching strategies, clarity of content presentation; and 3) the factors related to
internal supervision process affecting the teachers’ teaching efficiency included
current conditions of the problems and needs (Xl), work according to the plan
(XB), evaluation (XA), improvement (X5) by the regression of 47.30 %, at a significance
level of .05. The regression equation was ¥ o = 2:063+0.280 (X) +0.218 (X) +
0.203 (X)) - 0.181 (X))

Keywords: Internal Supervision Process/ Under Suphan Buri municipality/ Teachers’

Teaching Efficiency
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39U 3.86 | 059 | wn

22



NI Inedeadguytiuends @9 5 adun 2 gana 2560 - Juran 2561)

Muban Chombueng Rajabhat University Research Journal (Vol.5 No.2 October 2017 - March 2018)

3 o

Aeufl 2 AnsesiseAuUsravEnwnsaeuvemtinnuasdsinmaualudanin
ANTTNYI

seAuUsEansamnisasuvemtnnuaginenmsiwegluseduuin (X = 4.10,
S.D. = 0.41) uaziilefiansaunsiosiu wui eglussdumnyasiu Tasfunisiand
anuldlalusuasusgludiugsiian (X = 4.17, S.D. = 0.47) s0%a3W1AD FuAI
Amtvediseu (X = 4.08, SD. = 0.46) AuNaIsluNMTasY (X = 4.08, S.D. = 0.49)
wazaun1saseAutauluuniFey (X = 4.07, S.D. = 0.44) mud1du AIUsINg
Tupsnadt 2

M19199 2 ALRdY dudeauuinnsgu seiulazaduUsEavE NN IARUYRINITNITLAS

[ Y]

smmAUIaluTIIngNI T3

UszAnSannnsaauvaintinauag < S.D. SEHU a1eu
1. prunsasreanudauluuniseu 4.07 0.44 11N 4
2. smunsuanspuldlaluanuaou 4.17 0.47 110 1
3. PNUNAIDIUNNTEOU 4.08 0.49 110 3
4. puaNUMIMNYeiSeY 4.08 0.46 170 2
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wazduduaumanisvugluguazuuunasgldded

Z., = 0067 (XA) + 0.052 (Xa) + 0.063 (XS) +0.078 (X1)
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aad

i ﬁﬁsﬁwﬁagvmaams:ﬁu .01
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Abstract

The research had the aims to 1) examine the change management level
of school administrators from private schools, 2) investigate academic management
level of the administrators on private schools, and 3), analyze the change
management factors affecting the academic management of the schools.
The sample group was 317 school administrators from private schools in Ratchaburi,
drawn by Stratified Sampling. The tool was a questionnaire. Data were analyzed
by using Percentage, Mean, S.D., and Multiple Regression.

The results were discovered that; 1) the change management level of
school administrators from private schools was at a high level both overall and in
particular factors, including mutual agreement degree, work cooperation, work
tracking and follow-up, authority, participation, communication, and staff’s
educational support, 2) the academic management level was at a high level,
both overall and in particular aspects including teaching and learning management,
development of curriculum and educational research for better education quality,
assessment and evaluation, development of media, educational innovations, and
technology, and supervision, and 3) the change management factors influencing
the academic management of the schools consisted of work tracking and follow-up,
communication, authority, and staff’s educational support with 73% of Regression

for prediction, at a significance level of .05.
Keywords: Change management/ Academic management/ Private schools
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Abstract

The objectives of the research were to (1) investigate the work performance
level of the school administrators, (2) investigate the teachers’ morale level, and
(3) analyze the performance of the school administrators towards the enhancement
of the teachers’ morale. The samples were 341 teachers from the schools
under the Secondary Educational Service Area 9, drawn by Stratified Sampling
of school sizes. The tool was a questionnaire with 0.94 reliability for the performance
survey part, and 0.85 for teachers’ morale survey part. Percentage, Mean, S.D.,
and Multiple Regression were employed for data analysis.

The findings were discovered that; the work performance level of the
school administrators was at a high level both overall and in particular aspects
including behaving, performing on academic management and professional
development, leading the organization in terms of academic affairs; the teachers’
morale level was a high level both overall and in particular aspects including
interpersonal relationship with colleagues, self-sufficiency, and relationship with
supervisors; the factors regarding the performance of the school administrators
towards the enhancement of the teachers’ morale consisted of long-term effective
planning (Xé), role model (Xg), leadership (XM), education quality control, management
and report (X7), establishment of the opportunities for the professional development
and career paths (X12)' Regression for prediction was 32.20 %, a significance
level of 0.5. Regression equation was S’tot: 1.59 + 0.21 (Xé) +0.10 (XS) +0.11 (XM)
+0.90 (X)) + 0.92 (X )
Keywords: Work performance of the school administrators/ Teachers’ morale/

Secondary schools
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Abstract

The objectives of the research entitled, “Biogas Production from Chicken
Manure for Community Households in Chom Bueng District, Ratchaburi” were to
1) survey the actual needs of the community households regarding biogas production
from the chicken manure, 2) perform an experiment on the biogas production for
the community households’ use, and 3) investigate the effects of the sustainability of
the biogas production. Mix Methods research design was employed in the research,
collected both survey data and experimental data. The research tools consisted
of Semi-Structured Interview, Questionnaire, and Focus Group Discussion.
The informants were 33 representatives from 33 learning centers across 12 villages
located in Chom Bueng District. According to the needs survey regarding the
biogas production from chicken manure, a finding revealed that the community
households had high interest in Floating drum digester, as well as plastic bag
digester. Another finding regarding the sustainability of the biogas production
showed the lack of consistency in producing the biogas of the households, as
there were some of the biogas production systems found being neglected in
households. Therefore, the suggestions from the finding were compiled as a
guideline for promoting and maintaining the sustainability of the production of the
biogas as follows: 1) to raise awareness of the significance of self-sufficient concept in
producing biogas for household’s consumption to reduce the cost of expenses, 2)
to transfer the knowledge of the biogas production with highly effective technologies,
3) to stimulate indigenous philosophers to share their knowledge about the
techniques used in selecting appropriate resources for an establishment and
maintenance of biogas digesters, and 4) to produce the biogas digesters by using

low pressure drums, as a purpose of local sales and distribution.

Keywords: Biogas / Chicken manure / Household
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Abstract

The purpose of the study was to (1) develop a training package to improve
writing skill on official correspondence for Sangha administrators, (2) evaluate the
effectiveness of the training package, and (3) survey the satisfaction of the learners
towards the training package. The samples consisted of 51 Sangha administrators
who participated in the training course to improve writing skills on official

correspondence at Sangha Administrators’ Institute, Pak Tho District, Ratchaburi
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Province. The results revealed that; (1) the training package could improve Sangha
Administrators writing skill in which reflecting the completion of the manual,
the appropriateness of the components and exercises of the package; (2) the
performance results (E1/E2) of the training package were 85.56/88.30 with 80/80
standard criteria. The learners’ achievement score of the posttest was considerably
higher than that of the pretest at a significance level of .01. The satisfaction level

of the learners’ towards the training package was at a high level.

Keywords: Writing skill on official correspondence for Thai Sangha/ Sangha

administrators / Training package
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ANENARY: AN WAULIBNAMETTY / NSUSMISNULAAE / 15aS8uenTu

Abstract

The objectives of the research were to (1) investigate the moral characteristics
level of the school administrators from private schools in Ratchaburi province,
(2) examine the management level of the school administrators from private
schools in Ratchaburi province, and (3) analyze the moral characteristics factors of
school administrators affecting personnel management of the private schools in
Ratchaburi province. The sample consisted of 317 school administrators drawn by
Stratified Sampling of school sizes. The tool for data collection was a questionnaire.
Data analysis was performed by using Percentage, Mean, S.D., and Multiple Regression.

The finding indicated that; (1) the moral characteristics level of the school
administrator was at a high level, when considering particularly into each aspect,
Conceptual Skill or Vision was revealed at the highest level, followed by Human
Relation Skill, and Technical Skill respectively; (2) the management level in the
private schools was at a high level, when considering particularly into each aspect,
Human Resource Management was the highest level, followed by Performance
Evaluation, Recruitment, Retention, and Compensation Fund Management
respectively; (3) the moral characteristics of the administrators as factors affecting
personnel management included Technical Skills, Human Relation Skill, and
Conceptual Skill. Regression for prediction was 75.40%, at a significance level of
.05. Regression equation was Qtot: 0.48 +0.42 (X) + 0.21 (X ) + 0.22 (X )

1.

Keywords: Moral characteristics/ Personnel management/ Private schools
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Abstract

The objectives of the research were to 1) investigate the conditions of the
life quality of the elderly in urban area, Ratchaburi, for a developmental analysis,
and 2) develop the model suitable for the life quality of the elderly in urban area,
Ratchaburi. Qualitative research was employed in the study. The populations
consisted of the elderly whose age range was from 60-79 years, and lived in urban
area, Ratchaburi province. The age rage was divided into two groups. The former
was the age of 60-69 years and the latter was the age of 70-79 years. The research
instruments included Observation, Interview, Questionnaire, and Focus Group
Discussion. The key informants of the elderly were as follows: 1) 8 of the elderly
who were in well-being condition, 2) 8 of the elderly who were in hard living
condition, 3) 8 of the elderly’s care givers working with the well-being condition
group, 4) 8 of the elderly’s care givers working with the hard living condition
group, and 5) 4 of the village headmen. Data analysis was conducted by using
content analysis.

The findings were revealed as follows: 1) The factors that had influence to
the elderly’s living condition could be categorized into 2 main follows parts: (1)
internal factors which included the impacts of the elderly physical conditions
towards their psychological condition and their individual and social behaviors.
Their patterns could be described by elderly behavioral theory, and (2) external
factors which included the financial condition, cultural society, education,
environment, and social welfare. 2) The developmental model of “the Life Quality of
the Elderly Based on Family-Centered Approach in Urban Area, Ratchaburi,” was
proposed as a strategic guideline for future development of the elderly life in city.
From the data synthesis, there were 5 developmental strategies formed, which
consisted of (1) preparation of the elderly, based on family- centered approach,
for entering an ageing society, (2) provision of support for the elderly, based on

family-centered approach, (3) protection of the elderly life, based on family-centered
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approach, (4) development of the quality of family members, and (5) provision of

knowledge management and sharing, based on family-centered approach.

Keywords: The Developmental Model of the Life Quality / The Elderly / Urban
Area/Ratchaburi Province / Family-Centered Approach
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Anenans19Tusunsu ArgusLab ishassmssufuvasasiignsgiunissniay
nayulwsiueulesl COx-2
The Effects of ArgusLab as Molecular Modeling of Anti-inflammatory
Agent from Herbs

dnyian gulses
a1v13vNswngutulng Imenduanelnednwinazniswnnduaulng
WIS A vyUuveuds

E-mail: iu_iloveu@hotmail.com

UNANED

MeiTeiliinguszasdiiie 1) Anwinsllusunsa ArgusLab iilesransnisduiu
(Molecular docking) suaqmsmﬂﬁma:quiwa Ligusticum chuanxiong, Notopterygium
incisum, Salvia miltiorrhiza, Boswellia carterii, Gentiana macrophylla Autauley
Cyclooxygenase-2 (Cox-2) kag 2) \ieesuienaannslilusunsa ArgusLab 91889015
Jufiu (Molecular docking) vesansainivayulng futeuleyd COX-2 lagnaaInng
11893099153 UNUlAlUTINTH ArgusLab FzuanIeAl Binding energy Han1sAN®IUS
11 farsataanfivayulnsdanan 6 viafidgvddneglunguiliu Selective COX-2
inhibitor Asut19talau lawA Senkyunolide O, Roburic acid, Cryptotanshinone,
Phenethyl-trans-ferulate, Acetyl-P-boswellic acid wag Acetyl-11-keto-P-boswellic
acid lagdlan Binding energy winfiu -13.68, -13.73, -11.84, -11.16, -7.97 uay -7.81 Ala
wAaae3/lua aud ey thraiildunfnwanuduiussening Binding energy &dldnaan
nslilusunsa Arguslab fu IC_ v9ans (Ligand) 7 6 ¥iin ludadunse Inefliduszans
avduius () Wity 0.986276 Fudurid waneinn1sldlusunsy ArgusLab ievinas

F1apan1sIuiuYesansiueuley aanndsstunanisuduaulel cox-2

ARy NsTnaeInsiuiu / lelaeendiwa-2 / Wsunsuenfiaway / ayulng
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Abstract

The objectives of the research was to investigate the effects of the use of
ArgusLab as Molecular Modelling (molecular docking) of the herbs including
Ligusticum chuanxiong, Notopterygium incisum, Salvia miltiorrhiza, Boswellia
carterii, Gentiana macrophylla, with cyclooxygenase-2 (Cox-2). The experiment was
a simulation by using ArgusLab to test molecular docking of the herbs with the
COX-2. The result from ArguslLab indicated Binding energy. It revealed that the
6 types of the experimental herbs were in Selective COX-2 inhibitor category
consisting of Senkyunolide O, Roburic acid, Cryptotanshinone, Phenethyl-trans-
ferulate, Acetyl—B—bosweLLic acid, and AcetyL—l1—keto—B—bosvvelUc acid.
The values of Binding energy equaled to -13.68, -13.73, -11.84, -11.16, -7.97
and -7.81 kcal/mol respectively. The value of the linear relationship of the Binding
energy estimated by ArgusLab, and IC,, (Ligand) of the 6 types of the herbs was
discovered as a high level (r= 0.986276), which indicated the effectiveness
of ArgusLab as the Molecular Modeling of anti-inflammatory agent from the herbs

(showed the consistency with the result of cox-2 inhibitor).
Keywords: Molecular docking/ Cyclooxygenase-2/ ArgusLab program/ Herbs

uni

ArgusLab ey AutoDock Hulusunsudtld Lamarckian genetic algorithm (LGA)
(Morris et al, 1998) FafauwiauAnvesaie WUNHan e annsn Jean Baptiste de
Lamarcks) #nd1731 #lulnd (Phenotype) Ausngludh@inannsanaridudlulnd
(Genotype) 19 Tnglusinsu Arguslab lag AutoDock ﬁ’uﬁﬂimaa%”mﬁﬁiuLwiaziq'ugffqlé’
mﬂmiﬁﬂmmﬁmé’dmuﬁﬁﬁﬁq@ (Local energy minimum) waanutduaifinagau
(Co-ordinate) Isifulastuley (Chromosome) fiazgnihunldunuiilassaisgurious
(Parent) Tuns3imunnismiugnaely ArgusLab Lulusunsuiilénszuaunsnisduriu
(Docking algorithms) Tngsiaesnsduiuseninseulsiiusfiufuevie Ligand Wislils
A1 Binding energy ﬁ@?’l‘ﬁ?jm

N19391899n159UAU (Molecular docking) ABA15T1889N1TIUAUTEWINNAISU
(Receptor) fUAwnus (Ligand) v3eduainsn (Substrate) 33nsiananuiuaIosiloddry
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TunsAnduiauetagldneufinnesiduniosislunisiuin Winuisveanisi
Protein-Ligand Molecular docking fian1saian1saln1sduiuluanin 3 4@ seninedasu
Fadulusiufvaunusdaduen viomsnnayulng nssrassnsduiuazyiinisdum
TassadeivanganiigalasnsAnamssdundanunsduiy wagld Scoring function
Wuswilinzuuuuddndudunisduiu Molecular docking a@nsnsaldlunisnsiageu
guteyamani deusznevsielaseains 3 47 wazvinnmeasinisdassnisiuiy
seniedsuiidenty Juinendulusiulugd 4 Afnsenuiulasadmaaiivesans
lugudeya (Morris waz Lim-Wilby, 2008)
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nsduaszivionadeugrsatilufeslfjifinisazdisanalideuazszosnaild fadu
nAteiiagUsrasdifiofnuimsdufussindassadsesanslufivasulng Ligusticum
chuanxiong, Notopterygium incisum, Salvia miltiorrhiza, Boswellia carterii, Gentiana
macrophylla futeulssl cyclooxygenase-2 (COX-2) lagulusunsunoufianmosun
Uszgnalinaeian1s Docking lagldlusunsy ArgusLab 4.0.1

TUILEIAYBINTTIVY

1. iefnwnsTdlusunsy ArgusLab iiiesnaesn1sduiu (Molecular docking)
%aﬂaﬁimﬂﬁﬁnagﬂm Ligusticum chuanxiong, Notopterygium incisum, Salvia miltiorrhiza,
Boswellia carterii, Gentiana macrophylla. futeulysl COX-2

2. WisaSuneraainnnslilusunsy ArgusLab 97899n153UfU (Molecular docking)
suaqmsmﬂﬁéuaaguiws Ligusticum chuanxiong, Notopterygium incisum, Salvia miltiorrhiza,
Boswellia carterii, Gentiana macrophylla. futeules COX-2
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YDUKIAVDINITIVY
Ussansuasngualagng
ansonfiwaulnsiiviinisfine S
1. @13 Senkyunolide O mnﬁ%aagulwa Ligusticum chuanxiong
2. @13 Phenethyl-trans-ferulate f\]’mﬁ%wﬂm Notopterygium incisum
3. @13 Cryptotanshinone mﬂﬁ%gﬂm Salvia miltiorrhiza
4. @15 Acetyl-11-keto-P-boswellic acid, Acetyl-P-boswellic acid. annie
a:quiwa Boswellia carterii
5. @13 Roburic acid mﬂﬁéuazgulvvi Gentiana macrophylla
BNTFUNFUAE
HUF79E1998NISRBNKUULANEAY (Purposive sampling) Ineidannausiagislng
finsaunainnisindulavesiidoios dnwuzvesnguidonidulunuinguszasd
YDINITINY
FauUsildlunisfinen
1. fuussu Toun nstilusunsy Areuslab ieshasesnisdufu (Molecular
docking) "U@ﬂﬂ’liﬁl’mﬁ%gﬂm Ligusticum chuanxiong, Notopterygium incisum, Salvia
miltiorrhiza, Boswellia carterii, Gentiana macrophylla. furaulas] COX-2
2. fawdsmu Toun waannislilusunsy AreusLab efifnauves Binding
Energy LagANUFURUSITEUATITERINAT Binding Energy AU IC,, V93813

wiasdlafildlunsise
1. aufiwmas Ty : Intel Core i7-4500U (1.80 GHz, 4MB L3 Cache, up to
3.00 GHz) 13799 : nVidia GeForce GT 740M (2 GB GDDR3) usu : 4 GB DDR3 g1$afar :
750 GB 5400 RPM %1198 : 14 inch WXGA (1366x768) LED
2. TUsunsu
2.1 ChemSketch
2.2 Discovery Studio Visualiser
2.3 Avogadro
2.4 ArgusLab
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AsiiusIusIudaya

mi‘ﬁﬁﬁﬂﬁﬁﬂwﬂmﬂagﬂwﬂﬁﬂﬂﬂ Wle 17 uazAuy (Hongmei Cao et al.
2010) Tneflans 6 vdia (Lisands) fithan@nw Téun (1) Senkyunolide O, (2) Roburic
acid, (3) Cryptotanshinone, (4) Phenethyl-trans-ferulate, (5) AcetyL—B—bosweLLic acid
e (6) Acetyl—l1—keto—B—boswelLic acid. (A 1)

(1) Senkyunolide O

(2} Roburic acid

0
: I /\/@
| e ) ’f
0
O“‘a

(3} Cryptotanshinone (4} Phenethyl-trans-ferulate

. H
[l] l:.':.r:l':\-;:u:t}'l-B-h:m\'-.']lil.' acid [l] (8 )ceryl-] ]-',:l_-1|.'|-B-h\_'|\.'|1.'|_'I|_|c acid

Al 1 qmimqa%ﬁwm (1) Senkyunolide O, (2) Roburic acid, (3) Cryptotanshinone,
(4) Phenethyl-trans-ferulate, (5) AcetyL—B—boswelLic acid way
(6) Acetyl-1 1—keto—B—boswelUc acid
#un: 330 (2559)
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w3813 Docking @aelUsuAsY ArgusLab fasieluil
1. dilassadsvesansasafiauladinen u1alasadne 2 38 Ineldlusunsy
ChemSketch
2. Lﬂ?iauiﬂiqa%ﬁqaaqa?aL‘ﬂuimqa%ﬁﬂugmwuamﬁa (3 Dimension) Tagld
1Usunsu Avogadro
3. wlassasanuiifveseulul lneviinisaniulnanain Protein data bank
4. lassasanuiifvesansanauag 1CX2 (Macromolecule) aguunlglunisvia
Docking Tngllusunsu AreusLab Siduneu sl
4.1 wisilpseasaudfvesansana (Ligand) way 1CX2 Tukuulid .pdb
4.2 Uelpssadreanudfives 10x2 Tngldlusunsy ArgusLab 4.0.1 sfuidanan
i 1CX2 ->Residues ->Misc -> SC-558
4.3 pdnundl SC-558 don Make a Ligand Group from this Residue ta2
Fudanand Groups
4.4 Ualassas1eauiifvesdnsana vimnute 4.2, 4.3
4.5 AANYIN SC-558 -> Make a BidingSite Group for this Group nayx
Set up a Dock calculation -> Benansfideanisnageu ->Calculate Site ->Start
4.6 sudanan Calculations - ArgusDock ¢ Conformations 484 Ligand
591D Binding energy vosiay Rank luwanis Docking st A Binding energy
SapRnaunnded ungesiansaniusznauiudiudusie wunsaesdlufiiawussae
5. Juiinuani5¥i Docking Wulwd .agl uay .pdb

nsAATIvidaya

mMinszideyadimalagliaiiusseegsga/man esuneamdusiug
FemduUssansanduius Badunse dil

1. 1 Lieand #ilglunsias Rank lUwWSsuifisutunisduiuves SC-558 luauled
Cyclooxygenase-2 (COX-2) 11 Ligand rank Tutlautilndiesiiozidu Selective COX-2
inhibitor lan3alyl Inen1siSeuiisuargainlusunsy ArgusLab

2. Iﬁa Conformations U84 Ligand 52814 Binding energy adumaz Rank Tuwa
15 Docking i A Binding energy Bainaudedusfosfinnsanusznouiudiuaugie

3. 1h3Uisay Rank 984 Ligand 1 Save 1H8ulsd pdb Tuilalulusunsy
Discovery studio 4.0 iilegnisiinufduiiussenitearsiungunsnesiiluluioules]
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vdntuilassadrsaniifivoseuls] cyclooxygenase-2 (COX-2) avhmsdousiuiu
u#iaz Rank Ua4 Ligand

4. M$2198989 Ligand Auteulesl gituvuves Ligand fiduiidudnldly
Side pocket U84 Selective COX-2 inhibitor w3l

5. §UNAN1STOUNUAUTEY Ligand AU lATsas19a1uiifivey Selective COX-2

o oA

inhibitor 91 Ligand Tu Rank Tafinnsdudundeuiuiulassasieauiifives Selective
COX-2 inhibitor I@lndiAssnnfigauaziinsduiululufienafertunasdawdsau
s do7 Ligand T Rank ﬁuﬁﬂmauﬁaﬁ%lﬂu Selective COX-2 inhibitor i

6. Aaden Ligand fiflassaddlndidemeiiazidu Selective COX-2 inhibitor
1A8NAITUNINLNUTAIE) TI9AU

7. YAITIATITINaLazIIBURanIsAnwlaswasy (Plot) nTvLanIAI1Y

duiusTeninedn Binding energy ¥09 Ligand AU IC50 483815 WagaANUFUNUS

RGN
@ ArgusLab - [C:\Users\User\Ds o) lab.agl] e —
@ File Edit View Calculstion Sufaces Monitor Label Settings Tools Window Help @L‘_x
B EHEE B Y oFX GRIEK|LD DB e % HEBHER] L
DX S| =—3 330
Bl Senkpundlide 0 arguslab

= palh CNUserstUser\Deskiophchenr] |

4UIGand

ArgusDock: Sun Oct 09 17:522
= CaleType: Dock 3
= Output fle: C:AUserstUsert — d

AW 2 wanensanIn1sTuRuLes Senkyunolide O (Bwides) fiu SC-558
Tutoulwsl Cyclooxygenase-2 (COX-2) felusunsy ArgusLab
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Senkyunolide O

AMA 3 wanInsTuiuves SC-558 (Euad) Tu Binding site vaaul]
Cyclooxygenase-2 (COX-2) fiu Senkyunolide O (FL1@n4)

NAN1333Y

HaY9IN1S Docking s¥nI19@15 Uy (Ligand) 91uau 6 viiaduteulyd
Cyclooxygenase-2 (COX-2) lagltlusunsu ArgusLab sneaunanis@nwiduan Binding
energy LW3BULIBUAU A1 IC50 (Median inhibitory concentration)

A15197 1 WaweIns Docking $¥w319ans (Lisand) futeulss] Cyclooxysenase-2
(COX-2) Tnglalusunsu ArgusLab

s Binding energy ICso COX-2
(Alawnaaad/lua) (UM, N=3)
1. Senkyunolide O -13.68 5+5
2. Roburic acid -13.73 9+3
3. Cryptotanshinone -11.84 22 £ 10
4. Phenethyl-trans-ferulate -11.16 31+ 15
5. Acetyl-P-boswellic acid -1.97 73+ 20
6. Acetyl-11-keto-P-boswellic acid -7.81 85 £ 20
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w899 nTivhinng Docking symIneEnsia 6 wie Auteulel Cyclooxygenase-2
(COX-2) wdfmden Ligand waz Rank 184 Ligand 7ilé¥umaindardidu Selective COX-2
inhibitor Tngfa15ana1nnadiang o 39 Ligand fifadenuidnenun 6 wila
R Senkyunolide O, Roburic acid, Cryptotanshinone, Phenethyl-trans-ferulate,
AcetyL—B—bosvvelUc acid uay Acetyl—l1—keto—B—boswelLic acid InediA1 Binding energy
WU -13.68, -13.73, -11.84, -11.16, -7.97 uay -7.81 nlawnaaei/lua A uaisu
wagden IC_ Wiy 5+ 5,9 = 3, 22 + 10, 31 = 15, 73 + 20 uag 85 + 20 lalasluans
AUAIAU

nuansanelumsed 1 ldhunaensimeanuduiusseninandiinau
284 Binding enerey U IC50 vosasie 6 wia awnuiiianuduiudssrineariaedy
Badunsa Tnedaduusyansanduius (0 wihdu 0986276 dadueiis wandliidiu
mssuivesastiueulsiianuduiusifeniesiulasaeasiidan Binding enerey #
JrdenAdasiua IC50 7is

100
y=11.627x+ 169.19 o
R=0986276 "
& 0
15 -10 -5 0

Binding Energy

AMA 4 nNAMNENNUSIEINeAT Binding energy AU IC50
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#3UNan15AY

wan1sAnwInuingUszasddon 1 wudn nsldlusunsy Arguslab Liteyi
nMs$raesnsTuiuvesasiueuluidenadesiunanstiuduoula Cyclooxygenase-2
(Cox-2) Faiselomilunmsli@nuniseangnivesansluayulng msviunegmivessn
freiEnsmsreufinmesdeuntsdunseinionnasugrdaidluriesufoansTusunsa
ArgusLab iiulusunsufiomnzdmiudldnudowiu wenduldsunsuiiugiuiioduns
Anwsunisiinsduiuvesansiiaulafnuld e

nansAnwIIngUTEasdten 2 wud wanislilusunsy Argustab itediaes
msduiuansiigvddunssnauanaslnsivieulss] Cox-2 wuansatnaniivasyulng
fanan 6 il Aslqsdneglunguiiliu Selective COX-2 inhibitor Asudnedmau lHun
Senkyunolide O, Roburic acid, Cryptotanshinone, Phenethyl-trans-ferulate, Acetyl-
B-boswellic acid uag Acetyl-11-keto-P-boswellic acid aeilan Binding energy wirfiu
-13.68, -13.73, -11.84, -11.16, -7.97 uay -7.81 Alauaaass/lua muawu tiwadildn
ﬂﬂ‘tnmmauwuﬁivmw Binding energy mimmamnmﬂﬁﬂmmu ArgusLab fiu IC
Y0915 (Ligand) W 6 wila wud nsEAndUsEAvisavETLS () Wity 0.986276 m
uid wansiinnslilusunsuarguslab iilevinnisdrassnisduiuvesansiuioules]
denndosiuranstudfaeulas] Cyclooxygenase-2 (COX-2)

aAUTIEgNaN3IY

MnRaNTIeTzRsiuesiiuldasimun 6 ¥in maiidqrsidu selective
COX-2 inhibitor Liasnansiis 6 wia fnmsnwifigniemsmufiasandu Wiuldan
anansaduiiuiy SC-558 lussuiieatuld wagdwiidiesansis 6 oin Smnsieg
Tndfu VAL2176, VAL2002, ARG2166 way ARG1773 @uflu Side pocket vosiouluy]
cyclooxygenase-2 (COX-2) wansliiiuinansia 6 sdaty finsaondrufisidadnun
Tu Side pocket vlwansiie 6 wfin anansadiumssnaulnensdilududannsinau
989 COX-2 b9 %ﬂaﬁﬁgﬂ 6 vin oA Senkyunolide O, Roburic acid, Cryptotanshinone,
Phenethyl-trans-ferulate, AcetyL—B—bosvveLUc acid Ly AcetyL—l1—keto—ﬁbosvvetlic acid

urgelsinin TUsunsy ArgusLab Tdns¥uaunns Stochastic approachs
Hunsgurunsfisnanen Random factor sndnduan lnsduenlassaine viiedudau
Tassa$rai3uyiints Docking daunadndldarlimioutunnads Wosanlasads
Gusuiilimiloutu Fsldnnmsduinaindiuulszansiilusunsuimun
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farausuuzitanisimanisiseluly

1. annsodidnsisgrivesarsdslsunsurenfinnefunuszandlily
nsfansesanslvaiifiegdruiusnnifiedumansifigninudesnisuagyszgndldiy
aulnsdu o

2. asniineuRunesdievhuisgriveseteunsduassiusenaaou
GRER

s

3. ansafnwasaiaanivayulnsdingn 6 wia Ndgnsineglunguinidu

U

Selective COX-2 inhibitor 1huagnmsTUsunsy ArgusLab Wisuiieufiulusunsudy «
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nswavesgaumainazianlumsdunsziilinasnalasaing
Y99815U T NDUANBULAUNITNUDLIA
Influence of Temperature and Time-duration Synthesis on the Structure of

Lithium Lanthanum Borate Compound

nWa wiauau
auinAANd auvinermanswasinalulad unnInedesivdgrdiiuaeuds

E-mail: Eakgapon_9@hotmail.com

unAnga

mifelundiiiiigusrasdifofnuinuamesasussnovafieunaunduvele
dwsuldiduTanleaduesaanaslunisadranimaiedeinseunazluiiinfanseu
nausegns Ao nawesasUsEneudifouwauriiuosniidfosardndiuesan s
27.27Li2C0O3 : 18.18La203 : 54.55H3B03 Fagnisdentudeisuiisenanusvomuds
Tneldgaumgiiuaznanfiunnsieiu nefegragnihluiiasesidvinavesgaumniinazina
maweuiiinadednumzmdlasaiamdn Tglfiedosiinmeinindenouresisiiont
(x-ray diffractometer; XRD) waanmsAnw wuin Reulviimnzauiiaelunsdunszs
eIBUfAToanugvesuduilelilinsagiflassafrauuulilundinvesans LisLa2
(803)3 1ussduszneundn e MWanmgil 600 ssrmwaidea uan 6 Falus

AdnAgy: Alunaumtiuese / UAsenan uzveuls / 1asasnanan

Abstract

The purpose of the study is to study and develop Lithium Lanthanum
Borate powder as a Phosphor’s host in the neutron imaging and neutron detector
application. The samples are powders of lithium lanthanum borate compound
with 27.27Li2C0O3 : 18.18La203 : 54.55H3BO3 stoichiometry percentage, which
were prepared by the solid state reaction using different temperature and duration.
Sample powders were analyzed in terms of the influence of temperature and

preparation duration towards the crystal structure by using X-Ray Diffractometer
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(XRD). The results show that the optimum condition of the solid state reaction
synthesis for obtaining the powder with main structure of monoclinic Li3La2(BO3)3
content is the 600 °C for 6 hr duration.

Keywords: Lithium lanthanum borate/ Solid state reaction/ Crystal structure

Ui

agtiunsweanias (Phosphor) Wuaniiirauladueersnn esannldignunly
Uszgndldlugunsaimauaiiazgunsaimads@ingnfivainvany Wy nsengnImmanis
wing gunsalaenn gunsallinuliauas wagiindanseu (Zhang, Lang, Seo. 2011;
Mikhailin, Spassky, Kolobanov, etc. 2010; Sidorenko, Bos, Dorenbos, etc. 2004) 1ng
mgranaanasiiansusenevdiionussidsnuaisa (Lithium rare-earth borate)

o

ufanlead leignihluAnuduniuagiauiegnaniiwns wsedutagiligumgd
Tunsdauasgdisn Siadesnmmaniuagmenenndia wasilassasawdniisinnndu
anisotropic g4 (Ardicoglu, Ozbayoglu, Ozdemir, etc. 2006; Fawad, Oha, Park, etc.
2014) Tanlsadsenany Jagnihunidemelessuressignguuaunilud (Lanthanide; Ln)
Wil uTanleanosifandinisiasuas (Luminescence) MfiUszavsaIngs (Fawad,
Oha, Park, etc. 2013, 2014; Ju, Hu, Wu, etc. 2011; Zhang, Wang, Tao. 2012) @5y
mMsUszgndldanuiiaulavemeanesngusisnanio msseamimedinseu (Neutron
imaging) waznsIaTaiansounuuadiawmtu (Scintillation) iasainns@nwndiniun
wudl Li, B waz Gd #n1adinwanelun1sdu (Capture cross-section) exeatiingauas
(Van, Eijk, 2004) yliluns@inudasusn q arsuszneuiifiaiieuwnladiouveise
(Lithium gadolinium borate) Hutanlearldgniniostuiioniritsiulilunimea
Fueumaingeu uAvzioafunuin swunlediden Ransuisdunumneonuiile
Aanstufuianseu wagtandindndanusoulmdonisasaduiedunuunfunds
(Gamma-ray background) (Van, Eijk. 2004) é?fwiamvi’ﬂﬁﬁmw%’wqqLU?{EJuLLan
asRUsznovvesdanlaanludiiivudamisuuaise (Lithium yttrium borate) (Ju, Hu,
Wu, etc. 2011) uazdiieuguiiieduaisn (Lithium lutetium borate) (Fawad, Oha, Park,
etc. 2014) puddu winsoanefildansusznovaifieuuaunituveise (Lithium
lanthanum borate) Lﬁui’aﬁﬂaaﬁéﬁlﬂﬁgﬂﬁmﬁﬂwﬁﬁsmﬂwh‘ﬁﬂ’m W9 Fuauntd

1%

[J ) ' A [ ! =1
Jusavilslunqusinmienn (Rare-earth) NLOUNAINUTENINAN UL NULAT AN UL
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Qﬂﬂﬁzﬁuﬁﬂ”mwﬁwﬁmﬁuLLﬂImﬁLﬁ&m wazgiiey (Martin, Zalubas, L. Hagan. 1978)
uonandnisfivauniduiiiavesneutosniunlndidouuasqniiiousztiiean
augeulmsonisasadusaunusitunds lkdyanasunuanddununfiiatu
vaugmTInduianseuanas (Van, Eijk. 2008) faiu msiwdounswesasUszneudifiouuau
mifuveisaiielfiduianleadd viunmeaneflilunisnsaduinsoudaduaed
Waulaegreun
ATeilFvnsAnuiauinsduazinsfaguesansusenauiifionnay

miuveisalagiiasigidvinavesgungiuazyrsialunsinieuiiinasenisiin
Tassaandnvesansusznoutiielilddoyaiiduuumiddunsimetandonanluldidu
Tagloaddmiunoaniosililunisdeninseiinseu wagluimsainimsoulssoly
INUILEIANTITIRY

\iefnundvEnavesgumgiiuaznalunisdannyifiinadednvasmaassaing
YonvaasUsznavdisuwauiuvasadwiuliiluianlsadvowaanaslunisasns
Amenemetiingeu wagiinsviniinseu

YBULUANITAIY
el TivihnseSeumsesasuszneviifisnauniiiueisalagliisURAGen
anuzvosduiiothundnudvinavesguugiiuarnatlunsduanesiiinanednume
N9lATIAT VBRI TR
1. nguAI98s
weTandedavaniSesavdadiuvesansiaitasufieatu fe 27.271i CO3 :
18.18La 0, : 54.55H 80, uiltiteulvgamall (earmwaidoa; °0) wagian (Hlus; hr)
Tumsdaeneiiuandsiu Tasuwdadu 2 nguesna Téun
1) ngusegsfidunsesingumgiiunnseiu uildnatlumsdaaszivindu
fiviavn 5 §20819 Usenoudae 400°C-6hr 500°C-6hr 600°C-6hr 700°C-6hr Ay
800°C-6hr
2) nguedsiiduaTziigamgiifeaiy wilinalunsdansziunnsaiu
fivianun 5 §19879 Usenaudae 600°C-2hr 600°C-hr 600°C-6hr 600°C-8hr LA
600°C-10hr
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2. fuusiiAng
1) fudsiu : gamgll wasnafldlunisdaunsizsineiogs
2) MUY : ANwUENIATIATINVDINIAIDEN
3) fautsmuny : Sevazdndruvesansiadifedy
3. 949 13esila gunsaildluauide
asesinnuuigvdgeltlunide
1) Afiuasueiun (Li CO))
2) waumideenlas (La O)
3) N3UB3N (H.BO)

\nTasilouaraunsallusuide

\A3estsAavia ellen 4 fuvts USEM Sartorius Ju BSA2245-CW
. Yausinans

. N3EAwiiEns

. ATNUASUVIIUAETS

. wWhweswlau (Porcelain)

. NTEAYNeLE

- TagaAdu (Desiccator)

o N o AW N -

. wnau i nlgszuuanalianuseu
9. LABYILATITNNITIAYNUUYDISIELDNG (X-rays diffractrometer; XRD)
UIEN Shimadzu 31 XRD-6100

nsfiusausaudaya

s
a

59 Usenausiy aieuaIsuaLue (Li CO) LAUNITIY

Y

1. ansadifeduaiuuian
oanlud (La O) (HBO) nsaueingmildlunisimiounsianuesansusznavaliiouay
yiuvese Ingldseardndulnsluavesansinisaduidy 27.271i CO, : 18.18La O, :
54.55H BO, Fesradearnniswionasuszneuiifesdusenoumanilndidesiulusu
J8neunt (Li, Zeng, Zhang, 2005)

2. Fsasedifilgannisewinmudndiudosazlneluaniude 1 lneldiadeds
Favia vafley 4 sumds iielildneiegiaaasiu 10 o
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