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Editorial
The present Thaksin University Journal (TSUJ) Vol. 23 No. 3 (September-December 2020) is the

last issue out of three issues that is issued in the year 2020. This issue is also published with other selected
10 research articles from The 30th Thaksin University Annual Conference: Thailand Driven Research and
Innovation, on May 30, 2020 as announced in the TSUJ Vol. 23 No. 2. All of these 10 interesting articles, which
are the multidisciplinary of science and technology of research articles in applied biology (2), wind energy
(1), computer and information technology (2), irrigation engineering (1), animal science (1), energy engineering
(1), chemistry education (1), and industrial engineering (1). We do hope that some of research articles will
be searched, read and cited in the near future by our regular and loyalty TSUJ readers and customers.

In the next year (2021), I would like to notify all valuable readers and customers that the third issue
of TSUJ (Vol. 24 No. 3 (September-December 2021)) has been prepared, managed, and upgraded into the
new international platform. This means that all selected and accepted research articles will be only written
and organized in English. Furthermore, the management and review system will be also gradually changed
and organized by the new group of international editorial board of TSUJ. Therefore, we would like to
sincerely invite you all to prepare your valuable research data into articles written in well organized English
and sent to TSUJ for publishing and sharing to academic society around the world.

As we have known, we have passed through the corona virus disease (COVID-19) pandemic since
the beginning of the year 2020. We have just started to get use to with the new normal in everyday life such
as social distancing, wearing mask, washing our hands with some alcohol gel and so on. Unfortunately, we
have to further continue to take care of our health until the next year (2021) because the COVID-19 has
started to spread again at the end of this year. Again, the best way to prevent and slow down transmission
is to keep all activities that have just mentioned above. From now on, we should continue to work, do not
panic and think in a good way to active in new normal way of living. Hence, TSUJ and editorial board
would like to encourage you to produce some research articles about the coronavirus disease and its related
information to be published and directly shared to the interdisciplinary science and technology community.
Moreover, some variety of research articles, academic articles, socially-engaged articles, and letters to editor
on multidisciplinary on science and technology which are not under review or under consideration for
publishing in any other domestic or international academic journals are also welcome to submit, review and
publish by TSUJ editorial management and platform. Thereafter, under the modern Thai Journals Online
(ThaiJo) system, domestic and international researchers and scientists are able to see and read the content
of these articles and easily and conveniently use them as reference for further research.

Lastly, I would also like to inform that the committee of TSUJ quality improvement to the international
level has been already worked out seriously through the fruitful meeting on 15 December 2020. Then, we
have plan to join the meeting of “how to improve the academic journal to index by international database”
on January 7, 2021 in Nakhon Si Thammarat province. Therefore, we sincerely hope that we can improve
the TSUJ quality up to international level within two years. Thank you very much for helping TSUJ improving

and see you again in the next issue.

Asst. Prof. Dr. Prasong Kessaratikoon

Journal Editor
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Abstract
Chitosan is a biopolymer which has great capability in various ways of agricultural practices
such as plant growth promotion and increase yield of various crops. Thus, the aim of this study was
conducted to investigate the effect of chitosan on promoting the growth of tomato in vegetative stage and
study the results of chitosan at different degree of concentration on the growth of tomato by Completely
Randomize Design. The results obtained from this experiment showed that the chitosan at concentration

of 0.5-1.5 mg/ml did not affect the stem diameter but affected leaf number, plant height, dry weight,
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chlorophyll amounts, and absolute growth rate (AGR). It also indicated that the 0.5 mg/ml of chitosan
solution is the best concentration to promote growth of tomato through increasing leaf number (32 %),
root dry weight (77.6 %), and plant dry weight (41.8 %) compared to control, respectively. In addition,
the total chlorophyll content in leaf of tomato treated with chitosan solution also increased from 8 to 12 %

compared to the control group.

Keywords: Chitosan, Tomato, Growth Promoting
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Abstract

Warfarin is an anticoagulant drug, which has a narrow therapeutic index VKORCI gene
polymorphisms [(-1639G > A (rs9923231) and 1173C > T (rs9934438)] affect drug responses that need to be
considered for warfarin dosage requirement. Therefore, the objective of this study was to develop Allele-
specific PCR (AS-PCR). Firstly, specific primers for VKORC1 gene were designed. PCR optimization was
performed by varying annealing temperature. The results showed that 1.25 mM MgCl was suitable for
all primers. At -1639G > A, 65°C was suitable annealing temperature for mutant and control primers.
Whereas, 57°C was suitable annealing temperature for wildtype primers and all primer pairs in another position,
1173C > T. PCR products were validated by DNA sequencing, resulting in 100% homology. In conclusion,

the newly developed AS-PCR could use for YKORC1 genotype detection to adjust for warfarin dosage.

Keywords: Allele-specific PCR (AS-PCR), VKORC1 gene, Warfarin
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Allele-specific PCR io1dsanudumizves nswesnudauiiong lo lndvesdouedunundmsy

@I3’J"l]ﬁ’f]Uﬂ’J"Iil“Hf:’ﬂﬂ“H’cﬂEW]Nﬁuﬁﬂiill"llﬂ\i?lu VKORCI

AadA o a
IBAUUUNIT
= ?x’/ dya' I'4 . d'd o 1A d' a o
M3AREINTIY FuAM I INTIN0F (Primer) NIANNTUMIZADEYU VKORCT Narila)d
FAUHUL -1639G > A (1s9923231) 1A 1173C > T (1s9934438) a4 Inh 1 taga1519n 1 laglums
¥ qy o Au A s o A o A ¢ 7
panuu Insmeiiulsdnmninauddeisedinma Taetivdanmssenuuufeilats 3’ veelnswes
Y = o [} I . a < o 1
vzdealinnusumznud Tu Inilndly wildtype 1ag Mutant vosatitldunazdiviig [8] asi9dou
wa P . I a
Auautiaveslnsmwes lag1dT1s1nsy Vector NTI ttag NCBI Primer-BLAST 9n1afuiaiguingil
g’/ . y .. . ) @ A < o ]
TUABY Annealing HAIMAAIZMMILAN (Optimization) MTUMTIANYIMNADMDAIE19UB
S ~ J Y Y a . Y a ag o
uypeNnT W9 TuIndludq (Known Sample) Aaemaiin Allele-specific PCR L&A 1900 UHAHAATNT015
o ad a . @ < @ T
TasmsroanIns IS FauuuezmIse (Agarose Gel Electrophoresis) anaA U0 1NAI0E191A0A
<Y T o a g A o vy A
YBINYHIAIY QIAamp DNA Mini Kit (QIAGEN) Jatf5inaazamnmuesaduenana laalomio
a I'4
alalas W lndmes
3’, o . [ asn 4 a
AU Allele - specific PCR fmuatliseniidorsisanassa 10 Tulasaas sznouse
I @ [l @ . . 4 .
UT1nas AdUeAI9613 50 11 TUN5Y Betaine (Adjuvant) ANMNTY 5 Tuans Forward Primer ANMIANTL
4 . Yy 9 4 9 Y a a o
1 TuTasTuas Reverse Primer Adudy 1 lulasluans anududuves MgCl 1.25 Haaluas
a a I d v 4 a
a3azate ANTPs ALY 0.2 Had luans Widensriwies 118z Tag DNA Polymerase (Immulase) 0.5 giia
) @ aan 4 4 3’, - .
anmzdmSulfnseniisers Iao141A509 Thermal Cycler Usgnous109UABY 1) Initial Denaturation
Ngangil 95 varEAKYe 10 119 2) Denature RUHAN 95 DIFAUTFAITYE 30 IUIN 3) Annealing 1M UA
9
QuHNd15UNT Optimization A1enuaae 11/l 57 59 61 63 1Az 65 oaAuvaFad 30 U1 4)
1 Yy Y H
Extension N1l 72 03 ussaifoa 45 3119 aubneui 2 594 91191 35 50 1182 5) Final Extension
~ a = =3 ?x’; a aA o o ad a
Ngamgil 72 3ruvaiad 10 W1N MINUUATNTDUNaNANTR1S Iaeviaian Ins IsGauuvesm lsd
{ s o ° ..
ANt uTesay 2.5 Nan1dz 100 Trad Wunar 50 win udnilildendrsasazaty Ethidium
' a s v Ao VoA
Bromide 1820182818 UV Eransluminator Iagnananiizensnmandandmmuaatild -1639G > A
5 ' Vo ' g |
WINUSINQUODADUIBYUIA 306 204 1Az 141 GIua Wu1eALI A2e8191uLD Tu Tniuny
< 1 T o
Heterozygous (G/A) ¥nisinguavaoueyuia 306 wag 204 guua vuieaun 53 Tulniluuy
. [ 1 ]
Homozygous Wildtype (G/G) 4agn1n1/s1nguouaiduievuia 306 1ag 141 guud Hu18a21491
A o [ A o ] a 'l a g
19 Tu'lniluny Homozygous Mutant (A/A) dauddwmisaiiild 1173¢ > T windsinguonfiduie
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s o=t o o a ¥ A o .
19 23 207 3 (MUeBU-FUNAN 2563) 13 230 VOUAY LaZAY

' R |
YA 371 245 1Az 161 Uud 1R1eAINN #208190UT0 1u Iniluny Heterozygous (C/T) vinilsing
< . . P .
HOVRADUDVUIA 371 LAY 245 GUE WR1eAIN 59 11 Iniliny Homozygous Wildtype (C/C) t1az
[ 1 T o
windsinguav@ueving 371 uaz 161 grud vineanu 59 1u Tniliuy Homozygous Mutant (T/T)
o { ' ° a s o . < s
AIR13197 2 ADVNNHANAANTDITUAAZYUIADINNITIN Allele-specific PCR ¥03A10 U N BELAAL
@ 1 o Y a o S Jd a £ . . o J U a o I s
A0619 M ldraanuaniFo15USqns (Purification) laiiuvalidawunmezaiundanuaniidonsn
a [ 4 14 a, @ o w A
#9935 LAZLEANAAD UN T H01509N1N1IAAI83T Crush and Soak [7] BUdUNAAIEANT ALY
= J . Y A a do v a = o a
Adlelng (Sanger DNA Sequencing) ABIATOIAATIZHAAUTING 10 Inaon 11aIA ABI3500 Automate

] @ 4 4 a [ a 4
Sequencer A HUIINYHINUTAITAT AUSUNNIATAT UW1INIATTIVAIUATUNG

Nan1338
ﬁ]1ﬂﬂﬁwmm’azﬁmmzauﬁm%uﬂﬁﬁ?fﬂﬁ%mif(PCR Optimization) TaeiutSinasdid e
frotavesnuing s Iulng s1au 2 §ree1e 14uA Fa0dud 1 nazdodad 2 Tasadildng 2
FUINUIUBIEY VKORCI 71D -1639G > A (1992323 1) 11ag 1173C > T (1s9934438) c??amaamwﬂfjllwsmai'
atydaz 3 fj 1aun Wildtype Forward tta¢ Wildtype Reverse, Mutant Forward 16 Mutant Reverse
iz 1313105 Mutant Forward 11ag Wildtype Reverse 414785 1113A 7084 (Control Band) 1361

A g H]
WEBDITUAAS AT
(M) VKORCI G-1639A_WF () VKORCI C1173T_WF
GGACG CGCcC
VKORC1 G-1639A_MF VKORCI1 C1173T_MF
> - . .
upstream of the transcription start site (promoter region) Intron 1
— CAACCATTGGCC GGGTGCGGTGGCTCACG GAGATCATCGACCCTTGGAC —m—m—— ——
VKORC1 G-1639A_WR VKORC1 C1173T_WR
| AGTTG [ TCGTG
i 4—
\"K()RC?I G-1639A_MR VKORCi C1173T_MR
it > < >
204 (wild type, G allele) ! 245 (wild type, C allele)
< > < >
< > < >
141 (mutant, A allele) 161 (mutant, T allele)
& > < >
< > < >
306 bp (internal control) 371 bp (internal control)

MW 1 VeUIAUDITU PKORCT Aszysmin Insmesves ailtlddumig
-1639G > A (n) wazailddumia 1173C > T ()
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a I U o A s A ~
AINN 1 UlWiLN@iﬂl%iuﬂﬁﬂTWGIIEHSL‘W@@]i?ﬂﬁﬂﬂﬂ31nﬁa1ﬂﬁa18ﬂlﬂﬂﬂu VKORC1

A& ' o A ¢ ¢
FONUHUINTTUHIU “Ifﬂ"lWﬂNi’)i

aeuinalelng 5-3) WA (bp)
C-1639G>A VKORCI G-1639A WF ACCTGAAAAACAACCATTGGACG
159923231 VKORC1 G-1639A WR CTCAGCCTCCCAAGTAGTTTGG o
VKORCI G-1639A MF AGCCAGCAGGAGAGGGAAATAT
VKORCI G-1639A MR CGTGAGCCACCGCAACT .
C.173C>T VKORCI C1173T WF  CCAGGAGATCATCGCCC
159934438 VKORCI C1173T WR GTGTAGAAGATGCAACCGAAT -

VKORC1 C1173T_MF

VKORC1 C1173T_MR

GAGACTTACTTAAGGTCTAAGATGAA
161
CTCCCATCCTAGTCCACGA

WIN0YQ: Internal Control U949 C.-1639G > A (1s9923231) 'ldn ‘Inswes VKORCI G-1639A MF
(Mutant Forward) i) VKORCI G-1639A_ WR (Wildtype Reverse) Nananiae13u11a 306 bp
1ag C.1173 C> T (1s9934438) 1dun Iwswes VKORCI C1173T MF (Mutant Forward) /)
VKORCI C1173T_WR (Wildtype Reverse) Hanani®e15u11a 371 bp

q' % 1 A d P ~ I Y A Y 1 7 ~ o 1
MIINN 2 GI’J?JEJN?IL?JHLEJJJH‘Hﬂ%ﬂ‘ﬂﬁllﬂiullﬂl]uﬁi wi%waﬁaua“lwamm%wu VKORCI 1LY N
atild -1639G > A (1s9923231) 11z 1173C > T (1s9934438)

Mdnil SrwSvdmrnsailaves 84 VKORC1

M20eNIAIOUID
-1639G > A (rs9923231) 1173C > T (rs9934438)
1 Heterozygote (G/A) Heterozygote (C/T)
2 Homozygous Mutant (A/A) Homozygous Mutant (T/T)

U VKORCI Trafiddumia -1639G > A (1s9923231) mnmsmanngiimnzaudmiy
Ugnsoiiaens Taolddnoieit 1 G T Indlunn 6/A) uazieerad 2 @5 Tu'lndluuy A/A) siviua
?mmmﬂ&shwmqmﬁgﬁ“lm]zumu Annealing f4% 5759 61 63 112 65 BarEBATHYA HANTANYTNLT
Iwsnso$eusn Ao Mutant Forward 1182 Mutant Reverse HAALDUABUOUUIA 141 GLud nﬂqmwgﬁﬁ”ﬁ
a09f0819 NoaananAaTiFen s s e (Non —specific PCR Product) 911424110 1ugaivigi 57
59 61 1az 63 oarmusaidea daulugungdl 65 esmmaided sngranan fae3a lusumzidio 1
unvluseeei 1 uaTivauanmenRaRaATiFe idsmsn Ssamnsauennniu ldeddamy
R GERIN RN qmwgﬁ%umu Annealingﬁ 65 paruraFoa i aud sl RGeS (MW 2 n)
'lmma%'fjﬁﬁm fD Wildtype Forward t1az Wildtype Reverse 131010 Uadueuu1a 204 guia
Farouluguigil 57 uaz 59 esruwartea uaudvlugavgll 61 esrusaFod uaz lulsinguo
Sinanfigungdl 63 uaz 65 esruwaided ludeded 1 ualilnnguovdduenngumgily
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s o=t o o a ¥ A o .
19 23 207 3 (MUeBU-FUNAN 2563) 15 230 VOUAY LaZAY

fe81aii 2 “lwutuz@mﬁ”‘u'lzjﬂﬁmgwawamﬁ%ﬁﬁ"lajﬁuww“lunﬂqmwgﬁv‘?mmﬁm&in A1150
agillan qmwgﬁ%‘umu Annealing‘ﬁ 57Uz 59 osnaiFod minzaudmsulfRzeiFes (Wi 2 %)
lws1ue3g Control; Mutant Forward 1182 Wildtype Reverse J51nQUauaduiouu1a 306 giud
nﬂqmwgﬁv‘?ﬁamﬁmén Tuvziderdudnngrandaizersi lisume lugungi 5759 61 1ag
63 oasnaidod ua lils1ng luguigil 65 esruvaiTed Wageadegns aunsnaqlldin QUNYI]
TuneL Annealing #i 65 oarBaITOa mnzaudmiugRsoiaes (MW 2 )

Bu VKORCI Tarfitlddmmiis 1173C > T (159934438) Mnmsmianneininzaudmsy
ﬂf]ﬁ“%mﬁ%ﬁiﬂﬂi%’ﬁaminﬁ 1R T iy om) uagshoiei 2 313 T Il T/1) Taosviua
ﬂ’;uummﬂ'nmmqmwgmm‘?umu Annealing 833} 57 59 61 63 112 65 BITUVAITUA HAMFANEINT
& 1W3103 Mutant Forward 11as Mutant Reverse Haauauaiwoving 161 giuaetasany lufiguvigi
57 1Az 59 perIraITYN YazTinALA U919 Tigungd 61 ssruraiFed ag lilsnguandanani
aungil 63 uag 65 evruTAFe Wameadaeg1e (MNA 3 ) vaiziig Twsiwed Wildtype Forward uaz
Wildtype Reverse HAALOURAIZUIBULIA 245 fiua odaFainufigangdl 57 osrniaidon wiomiuia
uauANeigungd 59 osraiFed naz lilnguoudananfigungd 61 63 iag 65 earumaIHe
Tugnedait 1wy %’nv‘?ﬂiiﬂsmgwawamﬁ%ﬁﬁ”lﬂﬁwmwnﬂqmwgﬁ‘ﬁq 2 10819 ansnagll
T8 qmwgﬁﬂ%umu Annealing fi 57 osrtusaiFed manzausu§Rseiidesves namesy Wildtype
(Wi 3) uazﬁﬂﬁ’w IwsweigAIuAN Mutant Forward t1ag Wildtype Reverse HaALDUAIDUIDYLIA
371 Awd ngamginaaeiiegs 1uﬂlm“LﬂEJ’Jﬂullllﬂi1ﬂ§]NaWaﬁwﬁﬁﬂﬁ‘l/l]liﬁnmucluﬂﬂ@m‘lﬁmll
Wagesaed awsaaqlldih guugiduaeu Amealing @t 57 avruraiFod wanzandmy
Ui niigerveslwamesgarungy (mii 3 )
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M 1 2 3 4 5 6 7 8 9 10 11

(ﬂ) fapgnaii 1 fegni 2 VKORC]1 (C_ 1 639G>A)
Mutant Forward &

Mutant Reverse

Non -

500 bp <
400 bp pecific
300 bp
200 bp
«—141 bp
100 bp
(v)
VKORCI (C.-1639G>A)
Wildtype Forward &
Wildtype Reverse
500 bp
400 bp
300 bp
200 bp
100 bp
(@) VKORCI (C.-1639G>A)
Control; Mutant Forward
& Wildtype Reverse
500 bp
400 bp
300 bp
200 bp
100 bp

M 2 BRI eI T IS UesEY VKORCT Raiilddummie -1639G > A () 19 Inswe
Mutant Forward i8¢ Mutant Reverse YU 141 ?jL‘UE‘T (V) Gl%}ﬂ:thililﬂg Wildtype Forward (18
Wildtype Reverse Y119 204 fij‘Uﬁ iag (a) 19 lwses fj Control; Mutant Forward (182 Wildtype
Reverse U412 306 iU 34 Lane M unt 100 §i@ DNA Marker; Lanes 1-5 unud0814fi 1 Tag
qmwgﬁa‘?umu Annealing 1ALA 57 59 61 63 1AL 65 DIAUBAIFOA ATUAIRU Lanes 6-10 LN
sedhai 2 Tavgamgiivuney Anncaling 18un 57 59 61 63 1Az 65 persaFua AU EUTATY
fio Lane 11 Lmuﬂq'umuﬂmmuau (No Template DNA)
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NIATUHINOEONNHY
Intga Souidy uazamz

7 23 2uA 3 (Fueu-Funny 2563) 17

(M)
VKORCI (C.1173C>T)
Mutant Forward &
Mutant Reverse

500 bp

400 bp

300 bp

200 bp

100 bp

M 1 2 3 4 5 6 & 8 9 10 11
(v)
VKORCI (C.1173C>T)
Wildtype Forward &
Wildtype Reverse

500 bp

400 bp

300 bp

200 bp 245 bp

100 bp

Q)
VKORCI (C.1173C>T)
Control; Mutant Forward &
Wildtype Reverse

500 bp
400 bp <«— 371 bp
300 bp
200 bp
100 bp

MNF 3 uaUAB LR VINAN SIS B VKORCT Raildduia 1173C > T () 199 lwswes
Mutant Forward 112 Mutant Reverse ¥11@ 161 giua (u) 147 lwsiue$ Wildtype Forward t1az
Wildtype Reverse YH1A 245 11 (A) 1‘]31’@:]1‘1/‘15 UJE]%' Control; Mutant Forward (1a¢ Wildtype Reverse
YUIA 371 A T4 Lane M 41 100 §e DNA Marker; Lanes 1-5 unusf et i 1 Tﬂﬂqmwgﬁ%umu
Annealing 1818 57 59 61 63 1A% 65 DIFIBAFOA AMEITY Lanes 6-10 LNUFIOE1T 2
Tavgaimiaunew Annealing 1A 57 59 61 63 1Az 65 BarITATUA AMEFY
Qfﬂﬁ}wﬁﬂ Lane 11 UNUNGUAILANILUAY (No Template DNA)
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anlnewanazagUwamsIve

fo1ﬂmimﬁmazﬁmmmufc?m%“uﬂﬁﬁ*%mﬁ%ﬁﬂ%qﬁ | et dduniia-1639G> A (s9923231)
'Imsimeiguan Ao Mutant Forward L1ag Mutant Reverse Usngrananfizenin lusume ualwsiwod
) Wildtype Forward 118 Wildtype Reverse ﬂimgzﬁmwawaﬂﬁ%ﬁﬁﬁnww Harananiaesi s ume
mmﬂmmﬂ?mmms MgClL mnmu"h] ﬁawaﬂamimyum”lmmmnmmummmmw"lummu [9]
muamwﬂummmumau Annealing Fnzaunuf AN Primer Blast Fauandiasuly Twssed
usazg [7] minmseenuuyTnswes iianusumzaoduniaaivd -1639G > A (1s9923231) waz
1173C > T (1s9934438) ¥998U VKORCI WUN ﬁmazﬁmmzﬁmﬁm%”uﬂﬁﬁ"%mﬁ%ﬁ AoaNututy
Y04 MgCl_ 1.25 {iad ai Anunduduvod Betaine (Adjuvant) 5 Twa 13 PCR Buffer 1ag Tag DNA
Polymerase (Immulase) manzandmsunnlfiseniidens diuguugll 65 osrusaiod Mg au
dwisu lnsmesgiumuiiuas Inswesgaiuauitaildiumis -16396 > A Tuvuzilnsmedy
had Inill¥gamgil 57 osmuaadoa druaiiddumis 1173¢>Tyng lnswes 19gungil 57 0sm
Wwalded HanaANH015 UG UNAA187F Sanger DNA Sequencing 1d311/3 8017181 Nucleotide Blast
iy d1auiiong Telndvesdu rkorcr Tugiudeya NCBI: NG_011564.1 van1snaaouiini
A0ARADINU 100 %

msAmnidufivamsanyiiesdudmsintannio e As-PCr iite s Ao uAIW
HAMUAIMTUENTTUVRITY VKORCT Badaiifositavatedszns Tasmmzodidinsassndeou
sz AnmmvesTsimtanntu Fads linseuagud wlnilidh W&k muaveaiidieaesdumis
11199970 Homozygous Wildtype ¥0eaitld -1639G > A (1s9923231) uag 1173C > T (s9934438) 1iJ1s
S nilimunmddennnlulszannsyn Insummisetise I wannens Singleplex AS-PCR
e?'iaﬁ’muaﬂwaaﬂﬁm%u”lw%maiwia%i waewih Multiplex AS-PCR Feormaziimsdfuamudidy
Y9I MeCl uammwnummuwmmwumu Annealing 3nn34 tite1Suaananaafizesi isume
Lgaflwhlﬂﬁma eiFosmnzay sawnmiminagenlszantamvesismianniulaslFmou
fretraitunniy

PNA301999
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v
UNANED

muAseilifumsfnemswensasasiiivesanmnatunatveatszna’lng Tayls
u,mJi‘hamamwmmmﬁamﬁ%ﬂﬂ?uqq (WRF-ARW) Faifuszuumennsaioiniendaianuii 185y
msnanlfiiuszoumsnensalenmisduavanalunas uagldzeznamensal 12 Ju
TaeTlimaziBenBaini o i Tawns uaz Wi Iuslunszuumsiuusiaes Taserdedoya
Fowlvveuwaanmermazuunmsiins1ziiugaie (FENL Reanalysis) 1ngudnensaliiani
ansy (NCEP) nazmslszneunuuunumsiasuuy Tagerdemsmuuadins ganianienin
(Microphysics) 11U WSM3 uuumsunisduesnauduiazadue jU0Y Dudhia 192 RRTM
oA LA MMs daugufinauilunuunmy Unified Noah LSM nazvouivaszfusuTan
(Planetary Boundary Layer) U1 YSU puvLHUai LY Kain-Fritsch mnﬁ’uﬁmamiwmﬂmfﬁ
I@imfzeuisusudeyansniannieniaan 2 duis fisunedulng Seniadugi uasfisune
thawils SanSaunsd3 35051y AszAUANUEY 117.5 AT uag 120 A3 MUIAD agszezafi
I5lunsnensalsnsidauniesndii 2 $2fuanduiuiisunedulnguazsunethnmialuga
Fufi 20-31 $uAY 2017 wazFuf 2031 weumaw 2012 wuh 'ladyad k ez A vessunesulg
dandadegil minwamsasaviauazmsweInsailiauminy 3.58 7.63 wag 3.61 11.20 sunetinmia
FINIAUATAITITNIIY UAUNINY 3.09 6.91 1AL 2.79 8.87 uazﬁwméammgmﬂ@haﬁ’uymf (MAD)
TS uZovas 3.43 2,96 AURAUANUAANEIAMS 109 (MSE) Ty 13.65 14.06 51004904
ANnAsANUAANIAMSIa0d (RMSE) Saiify 3.69 3.75 ﬂ'wm‘éﬂmmﬁﬂwmﬂ%’aﬂazﬁnmﬁ
(MAPE) UANMAY 54.05 83.95 MUd1AY

o o o
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Abstract

This study presents the mesoscale forecasting of wind speed of Thailand using an advanced
research-Weather Research and Forecasting (ARW) modeling system. Numerical simulations were carried
out for 12 days, with a single modeling domain with a horizontal grid resolution of 9 km centering at Sap
Yai district in Chaiyaphum province and Pak Phanang district Nakhon Si Thammarat province by applying
initial and boundary conditions provided by FNL (FNL Reanalysis) from the National Centers for
Environmental Prediction (NCEP). The case study for the ARW event used the WSM3 scheme for
microphysics, Dudhia and RRTM scheme for short-long wave radiation, unified Noah LSM for Noah land
surface scheme and YSU scheme for PBL processes. Wind predictions are obtained and compared with
real observed data from a mast tower at height of 117.5 m and 120 m above ground level at Sap Yai and
Pak Phanang districts respectively. Wind speed prediction was done based on two distinct periods, the
first one was during 20-31 December 2017 on Sap Yai district and the second one was during 20-31 May
2012 on Pak Phanang district. Results showed that the Weibull parameters, i.e., k and A based on observed
data was 3.58 and 7.63 while obtained from the prediction was 3.61 and 11.20 at Sap Yai district in
Chaiyaphum province. For Pak Phanang district, they were found to be 3.09 and 6.91 and 2.79 and 8.87.
The statistical error analysis of Sap Yai showed that the value of MAD was percentage 3.43, 2.96, MSE
was 13.65, 14.06, RMSE was 3.69, 3.75 and MAPE was 54.05, 83.95 respectively.

Keywords: Wind, Forecast, WRF, Mesoscale, Scheme
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Abstract

Cultural heritage is a valuable thing. People in the community should be proud and preserved
their culture for a long time. This research focuses on the design and development of mobile applications
on the Android operating system. This research focuses on the design and development of mobile applications
on the Android operating system for preserving the cultural heritage of the lower southern provinces of
Thailand, such as Rong Ngeng, Sila, Mayong, Ba-nor. The objectives of this research are 1) to study the
process of developing mobile applications on the Android operating system. 2) to design and develop
mobile applications on the Android operating system for the dissemination of the cultural heritage of the
lower southern provinces of Thailand. The research began with the study of mobile application development
using SDLC, the Ionic framework was used for designing the user interface, the MySQLi database, JSON
platform used for transmitting data, and XAMPP was used for webserver management tools. The research
development process are 1) collect and categorize information on cultural heritage, and 2) design menus
and user interfaces to be attractive, easy to use, quick, and reliable. The sample consisted of 35 people.
The tools for testing research are 1) mobile applications on the Android operating system. 2) the
questionnaire. The results showed that 1) the level of satisfaction with user interface design is very high
(Mean =4.24, S.D. = 0.59), and 2) satisfaction level of reliability and benefit is very high, (Mean=4.11,
S.D. = 0.67). The conclusion of the research shows that the development of mobile applications can be
used for the conservation and dissemination of the Thai cultural heritage for a long time. These valuable

things will not disappear from the community.

Keywords: Heritage, Cultural, Application, Android
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Abstract

Long-term recording of rainfall is an essential data to calculate runoff and preliminary irrigation
structure design during the feasibility study on the irrigation projects. However, the lack of rain gauge
stations and their heterogeneous spatial distribution throughout the Upper Ping River Basin caused limitation
of appropriate representative rainfall data, especially in a complex mountainous area. Therefore, the
satellite-based rainfall products are the alternative sources that could be used as rainfall data in ungauged
areas. In this study, 30 rain gauge stations of the Royal Irrigation Department were selected and examined
the consistency of rainfall data using Double Mass Curve method. The statistical measures of correlation
coefficient (R), mean error (ME) and bias (BIAS) were tested the relationship between monthly rainfall
data from PERSIANN-CCS satellite products and rain gauges during the year 2005 — 2015. The result
showed a strong correlation between monthly rainfall data from PERSIANN-CCS and rain gauges with
R between 0.80 - 0.98. However, ME and BIAS with negative values on every month, especially the dry
season, indicate that PERSIANN-CCS underestimates rainfall data. It was found that the average annual
rainfall of the rain gauge stations and PERSIANN-CCS data are 1,158.2 and 831.8 millimeters per year,
respectively. In addition, the relationship between ME and NASA SRTM-DEM revealed a negative
correlation with an R of -0.65 indicating that PERSIANN-CCS tends to give low accurate rainfall data at

high elevation.

Keywords: Satellite-based Rainfall Products, PERSIANN-CCS, Upper Ping River Basin
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Abstract
The purpose of this study was to estimate genetic parameters for body weight in Naked-neck
chicken in generation 1 using of the data birth weight, 4, 8, 12, and 16 weeks from 554 chickens. Model

of analysis took in to account fixed effects of hatch and sex. Variance components from multivariate trait
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analysis were estimated by average information restricted maximum likelihood (AI-REML) and breeding
value was also estimated under best linear unbiased prediction (BLUP). It is found that heritability estimates
of body weight at birth, 4, 8, 12, and 16 weeks were 0.986, 0.281, 0.370, 0.340, and 0.343, respectively.
Genetic correlations of body weights were ranged from 0.249 to 0.992 and phenotypic correlations were
ranged from 0.210 to 0.920. The estimates of estimated breeding value (EBV) for body weight at birth, 4,
8, 12 and 16 weeks of age were ranged from -10.63 to 13.87, -60.40 to 90.98, -143.36 to 218.06, -204.95
to 314.61, and -292.66 to 411.23, respectively. Therefore, all body weight traits can be improved by

selection because the magnitude of heritability were moderate.

Keywords: Naked-neck Chicken, Heritability, Genetic Correlation, Estimated Breeding Value
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Abstract
The objective of the study is to investigate ammonium sulfate nutrient (NH,),SO4) in bacteria

CM2 (SOB) for the removal efficiency of hydrogen sulfide (H,S) in sodium hydroxide (NaOH) solution
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as working media.An alkalinity level of 12,000 mg I as calcium carbonate is controlled to compare the removal
efficiency of H,S at loading rate between 650-700 g-H,S dmh™". The reactor is setup to have a two-stage
chemical and biological process with liquid mass flow rate at 0.8 dm’min”". The result indicates that
addition of ammonium sulfate 0, 500 and 2,000 mg 1" the removal efficiency H,Sis 97.0£1.6,97.2+2.3
and 95.6 £ 2.9 %. It shows that ammonium sulfate does not improve removal efficiency of H,S due to the

decrease in pH value of NaOH, which is an important factor for absorbing H,S in the chemical reactor.

Keywords: Hydrogen Sulfide Removal, Biogas, Ammonium Sulfate Nutrition

VNN
o ' va ¥ a oA a a 2
MIVOWAIVBIATIMNTTUENIUDA TUBLIARD 1V dINA THINAL ITeVT o0 UTB DN
I o < ao' = 1 ¢§’ a o a
Wudruun [1] ¥R udensemnaunasninnnIzuIUMITHAABMIUDATINITAININGA
~ 4 I o ~ A a @ 1 3,’ =
MmaFaive 1 undanunaunu 1daemMasIn I (Biogas) INANNNIZUIUMIHI NGB 1T Y
19 9 a . 1 a ad a A = Yy =
wuv'lildeonsau (Anaerobic Process) Tﬂﬂﬂqmqaumﬂwammu (Methanogens) aldmaann
Q & a A & Voq da v A 9 o q ¥
WuFemasazeiailins ueuauga (Carbon Neutral) ¥4 luvh liinanansgnuasaunadou [2] i n
3 v o Ao w A © = A Vg ) ' ' @ A
duuswwanaundnglumsnaamadinwie Iilunasaunaunu [3] egaunsvato Taomaanim
o o ‘jj =) a x =
annsoih lnldanuiouTasasanseiin I 1Hduwsemaslumsnaanszua I Famssinn
(4] =1 o
Usznovldrematimu (cH) Mmam§uenlasenlyd (o, uazmalalasinudalid (11,S) Ta
@ A v ¥ o3 o ' o w 1 A o P )
Maaesrianaaiwiumes liialszasnssdosimsthiianeuinaziin 1y 1dse Texine 1) aame
o S P W A aa A A ) o A H P A £ 2 =
loTasudala Wumaiy 105d dnauadie lunivleazaning ldasazarenignsitlunsads
o A 4 V@ I ' A wa
awsananseuAi lanzveuAseIsuALAz sz UDNDAIN S SINNIdIHARDgUA YRR iR
A Y [ g’; =2 9 =t o w 1 ~ o Y
NReIVoIRMIUTIdDIINMIMIRoonRaUNZI 11 T4
o o @ [ 1
nszaumsiianayleTasmuda lialoguatenszuiums Wy n3zuIUNITNMENIN
(Physical Process) AFZVIUMITNIUAT (Chemical Process) AFZVIUMTNNFINN (Biological Process)
HAZATZUIUMIMAATUALFINNG I [4] Fausaz 5 0veavoidenuanaianu 1 [5]35mamsane
laTasnuda lianitauladnisniiane n3zuIUMIMUATLazFINING I (Combined Chemical and
I An A A a a = o o @ ]
Biological Process) 1iuisniilszansnmgeuazamiinieuaisazatsdinarainauu 1yl
(Regenerated) Famnsnanaunulumsldasailldonnianilsdie
o o~ o o © o I o A A o
msisvlgsmadinmiasiivania laTasmuda lddinszuaunsmauie Wenw
leTasinudaliadudanuasazatsarinieludelfnssiniivemalfnierdeaunisi 1 uag
A A A ) o o a ) v A A W 4 a A A
aumsh 2 wenyudewind lldsdalfnsaidinm nquirenvaiiGedaosoons ladawuniize
A @ ~ N 3 o
(Sulfur Oxidizing Bacteria, SOB) 32811130000 ladaa Idnazarerin/aswiludames 1ddems
- 4 r 4 < 4
wwomelulSunainuguuazaseisivinzgay [6]weunlsanmmaisUsznouilumsiuanin
YBITTALAWAIAIANNITN 3 AIuaznouveIFalasansouoneanandelfnsaiaionts

anaznould mndueimaludsuanunnu llag 1daaaumsn 4



Effect of Ammonium Sulfate Nutrition on Removal Efficiency Thaksin University Journal

Tubplian. P., et al. 62 Vol.23(3) September - December 2020
2H,S +2NaOH ——» Na,S + 2H,0 (1)
HS+NaOH  ——» NaHS + H,0 ©)
2NaHS + O, —_— 2NaOH + 28 3)
2NaHS +40, ——» 2NaHSO, (4)

U

¢ a
Jaqaunssmazizminaaea
Faqeunsai
A a o g @ A Ay ' . A o 1

IN30931A121H039AYTZNOUMHBHIN M 810 Gas Data 1 GFM Series 1A7037AA1AIIN
{un3a-A19 (pH Meter) 50 HORIBA u pH 11 fmin@ouuugudmsunyuiouasdinansluszy
1A399 ORP Electrode Mettler 80 Toledo §1 In Lab Redox Flow 1A3047Agm¥gil 0¥ SK Sato
U SK-0110-00 1A3041ANINA GHOHIBLOW §1 HP100 ¥112 95 30 220 Tad uaztluamamann

(Peristaltic Pump) @110 Watson-Marlow g'u 323S

MIHAAM BT IMN
2] = Aq ¥ 3’1 dy I [9] = A a é’ %’ =
MaFIn i lsnaaeansall I(JumesFIn miraa LN IaegAaIMNTINONIUDAYDY
a W % o L o % o % 1 o ﬁel 90’ % 1
UTHN 5UAAA 910a sunedunite sandamesluil Tasinindeuiveasdlerinlszihlusasaiu
Y .2 . v .2 e na
Tideaeiinlsza 1:4 JasfSuasaeisuas) wazdlsumanmaanarualiminy 1,250 Jaansu

doansvounadumiveun femsazareTdonlaasonlas (NaoH) mintudewiududg
f9fnsaluunsne CMU-CD v 1,100 Ans Fathalowinuuy i ldeendou ma“lumm%aé’ﬁu
151193 300 A3 Tassadwvesduiunnniagauauaa nsa 202 Tunaanuen 3 was nd1 1.16 was
99 1 was uasAadaiaa@ni3zammn 1.2 faawas Béuuuvesdalfosel itolddmsuiniy

2] = A a 9 [9] =) A a v ] a o 2] = 1 )
Madmmnraald Tasmadimmnnaalde: lvaruiimessalsuamasinimaeuilneass

ganagnsaitlszneudis dalfnsaiind (Tank 1) 9 nvediddd s aguuuiivnainnumn
8.5 laawas vinadurgudnas 10 wuAwas ga 150 wudwas meluussyiinalulovea
v 1 i 950 HUAIAT e duiasznhafsianmiazasdnan daudalgnsal
FI0 W (Tank 2) 9nnefidgduFoguuiiuuasnnun 8.5 Tadwas vinadurigudnang
10 uAmAs g9 100 udmas S5masldau 7 aas dmiunwanazney (Tank 3) 9nnedid
duFrgiunuiivnaennunu 8.5 Taawes vinadurmigudnaia 10 suAuas g 100 suAA

s Y a v @ % a a =) @ A
H5mas1dau 7 aas taznaini (Tank 4) YU1A 200 ANT Taolis1az0oaauaaInIng 1



a oy ' s a
MIETUNINGISeNE wavesa1soisuen lullsugalagolszansam

. il a J @ =
77 23 21709 3 (Muerou-FuAN 2563) 63 nalasIn Nunlasy vazaus
Gias ould
Aeter G H
@ Strippdng Cohunn

Biodsall

g Lxng in Crille
Aleter Gas @ s
|
— ®
SO M enns % ad3H
@ﬁ @ﬁ @® Siudge Value
Tank 1| [Tonk2]| [Tank3| [Tank4]

MR 1 UIUNINYANTNAADITZAUTDIUHITANS (Lab Scale)

MIauHUNAfY
& @ Lo (a I\ A 2o @

Tumsneaealdlflutloumadinmshgaalfnsaind (Tank D iudiwes It Sinamaminm
A [ 2] = Y A [ 2] =y A Y
onIuANeRI 1N lnavesmadinmldnsiamffinadasinszussynussmadinmiane 14

' ' o o o 8 o Y
aglur29 650 - 700 nSu'laTasouda lidasgnuianuas-Tue nazaiugueasims navesais
dnaluszuuldaeiniiny 0.8 dasreutii naeamsnaany Faneludlfnsaidinim (Tank 2)
Yy a @ a’l 1 a A Aa Y Y 6 o a a Y =} 3‘, =3
Ifauiaenquyaumsd CM2 tinnuisudu 1 x 10° CFUML $1au 7 aas Taaduin liifiswnsufon
' a { o a ' . 1A 7

Tuuaazmsnaaesuazlimsauemandasing lva 1.6 ansaoufinaoaal FNguIaUNEe CM2
Aq v =2 g‘/ d" 3 a A d A o = ' ao
lglumsdnyingall 1Wugdunidngu SOB NAALENIIINTEUDNTOIFINNUVDANUBINUITY

4
Aountil

) o = a A o v & Y @ ¥ = [

dmsumsanylsz@niammsmsame 1S Tagldamsdinarni nSeuieunvens
@ 2 A a J a a o @
ANa1aATMSIANNGUYAUNTE CM2 1azMIANHINAYDIEITOIMITIAUNT I IUdITAINA

s P 13 " A a o 1 a
msazaeladonlaasonlad (NaOH) Miimanuiluaiananuaniiny 12,000 Jaansuasansves
unaFeumiveiua tazi@uasoinsuen Tudendama (NH,),S0,) innmdudu 0 500 1ag 2,000
a a o 1A 2 A a J a a o 9 o a ER a I
Haaniuaeans aelimsaunguyaunsd cm2 W T ludsnsaianin (Tank 2) msduszumily
% 1A o = o 4 ' J

npufeaeiiiesTaghmsmudeyaiuaz 6 53 Tuann 9 30 w1 Tugae 3 5 Tuausn wazyng 60 Wi
UATY 6 32119 71981 0 30 60 90 120 150 180 240 300 360 AABATLEZIIAT 5 TUVDINITNAADIAT
o H o o ¢
Anaani nazszezna 15 Juvesmsnaassasainandisazats Imaey laasen lad (NaOH)



Effect of Ammonium Sulfate Nutrition on Removal Efficiency Thaksin University Journal

Tubplian. P., et al. 604 Vol.23(3) September - December 2020

o a = o 3 9 g o A P A o s

fauanesIgaziden lun1s1en 1 Tmmmﬁmmay‘amﬂﬂignaumcmnﬂ1wmﬂmsmmmﬂﬂizﬂau

(2 = 1 @ 1 Y (23 =) 9 [ o 4

NMYYINNADULAZHAINITNAADY (FU TDIASVDINYIUNY (CH,) $ovazupamaaiveu lasen lua
v o A ) o s v H o 1

(CO,) 79808 VDINFODNHIIU (OZ)uazﬂ?mmﬂw"laiﬂmwﬁa"h/dﬂ(HZS)Wmummamﬂmﬁmﬂv(pﬂ)
1 =

iagA1 199150 (ORP)

M3191 1 519azD8ALAATMTNAAD

Y Y a d [y
PSNABRIN aN3AINANY  NANYAUNSE CM2  szaznauiudena (31)  USina NH,(SO,), (mg/)

1 Taidy -
H,0 - 5

2 1y N

3 13 0

4 NaOH 5t 15 500

5 13 2,000

a a v
Nal!a%i’)ﬂﬂaﬂlﬂwiﬂﬂ]ﬁ')ﬂﬂ
a J Y o
1. avegaunss cM2 luansianarsin
A = a A d o 2 ' a a o v o
Wefn¥IHAYeIgauNTd CM2 Tuasdinaiain [7] dedlszansnmlunsmaanis
o o 2 0 A I v @ o ' o
laTaswuda s nuunsaeiiondluszoznm 5 3u fuaz 6 97 Tus wunluduusnueanmsnaasalag
Y (5 = a A o v o o JY g
1desaanans [8] Ho+CM2 Tilszaniammsiidama lalasnudaliadovas 852 1iniunses
anauwaniesaz 702 damluiuusnvesmsnaasslaeldaisdanan H,0 Hiszaninmmsiia
1Y o Iy Ay o t!' & A '
malaTasouda lWdievaz 66.8 uazanaundodovay 59.3 awdaslunni 2n. Wenvsansl pH
YoIr13AINaN NUNIuEsAINa1 H,0+CM2 §iA1 pH aaaean 7.4 iiaoiiied 7.2 daua1sainag
A A A o I~ Y I A < o oA
H,0 if1 pH ana391n 6.65 tiatiied 6.3 aaaaslunmi 2v. uaas v ldna pH dluilesohdana
' a A o v o o J av
aollsz@nsnmmsmsanalalaswudalua dueadluaniteves Azizi, Biard, Couvert, & Amor,
2014 [9] 7'l@AAEIAT pH voIaTaza1eaInaalumenal (Packing Column) TAgWuNAT pH VB4
o dAA a a A o v o o I 1 [ o &
younad lupeduinlimgeaziilszaninmlumsmidana laTasuda ldangagunu daiu
Y % ' ' A a a o v o o s
Tua13@Ina1a H,0+CM2 Falim pH ganndsadmnsaiu)sza@nsnmmsmsanmala Tasouda lia
o aw { 1A S 1 ' A
LAZAPAARBINUIINITEVDI Namgung, Ahn, & Song, 2012 [4] NWDIYAUNITENGN SOB FeINY
a A o v o o
Uszaniammstisamaslalasmudalid 1donale



Ao ' s a
MIETUNINGISeNE wavesa1soisuen lullsugalagolszansam

U7 23 217Uf 3 (Fumeu-sunay 2563) 65 waigssA siunfaou uazame
8.5
100 ) @)
8
85.2
s 0 74 g,
=N 7.5 ° 7.25 7‘2 7.2
= 80 .\I—H_.
2 m 7 6.65
£ S 6.5 6.4
z 70 - 635 6.3
S 6.5
60 6
50 5.5
1 2 3 1 2 3 4 5
Time (day) Time (day)
=@—=Water =fl=Water+CM2 =@—=Water  =fil=Water+CM2

= = a a o v & o J @
i 2 0 fFeufeudszansammsmiama lalasuda lild ludanae H,0+CM2 naz H,0
. fFeumeua pH ¥9989na19 H,0+CM2 1ag H,0

2. waveslfSanaEse1m1s (NH,),S04 luansazaiadinals NaOH

dinlFasdanas NaoH lumsiauszuni$ulysqanimmaianim [10] aaugiumsiau
NqUYANNTE CM2 uasfnmaRua1se s (NH,),S0, fifldiulsznevvessinluTasiou [6] 18
funguaanndd cM2 famuduuniidy 0 500 was 2,000 Tadnsunedns IR NaOH+CM2+N(0)
NaOH-+CM2+N(500) ttag NaOH+CM2+N(2,000) i]mmiLauixummuﬁmmﬁmﬂuszﬂxnm 159U
Fuaz 699 Tua nuuui 1-3 vesnnsnaaes szuviidszansammsiisamalaTasuda g
qeiedovaz 100 ndannfui 4 Hudull wunhimsnaassiianumduduaizeims
NaOH-+CM2+N(2,000) Hszansammarsameslalasinuda lidanasedasiasi udines:) g
AIUANUTUTUA1T0IMT NaOH+CM2-+N(0) t1ag NaOH+CM2+N(500) WuN1lszansmmmsmda
BalaTasiouda lidanasindifesty Fuiulddanulugisznneiud 6-9 mﬂﬂzu?iaﬂﬂ aad
Fuaaalunnii 3

100 [A =71

\—ﬂ
99
98
297
==}
— 96
<
2 9
E o
= 93
Q\Q
92
91
90
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time (Day)
=@=NaOH+CM2+N(0) =jll=NaOH+CM2+N(500) NaOH-+CM2+N(2000)

d‘ a a o v o o J v
HMNN 3 ﬂigﬁ‘ﬂ‘ﬁﬂWWﬂﬁﬂﬁ]ﬂfﬂcb’ll81@13!5)1!%1311/“"1‘!]@\1%715@3?11@ NaOH+CM2+N(0),
NaOH+CM2+N(500) 1) NaOH+CM2+N(2,000)



Effect of Ammonium Sulfate Nutrition on Removal Efficiency Thaksin University Journal
Tubplian. P., et al. 66 Vol.23(3) September - December 2020

14

13

12

11

pH

10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Time(Day)
=@—=NaOH+CM2+N(0) =fll=NaOH-+CM2+N(500) NaOH+CM2+N(2000)

MNN4 M pH VOIATAZAIAINA N NaOH+CM2+N(0), NaOH+CM2-+N(500) 1182 NaOH+CM2+N(2,000)

~ < o @ A a
1A 4 azwiuldiia pH vesasinaenina@uasoms (NH,),80, TuifSuna
a 1 1 1Y 1 <3 o J 1Y
waaull aawalvian pH vesasdinaranasediauiiuldsa Taenuiinsnaaesa1saanald
U v A S ] < @ 3 J
NaOH+CM2+N(2,000) Tus19Iufi 1-4 ¥99n15NAa09 A1 pH aAa9081939a157 Had1nuua1 pH
A ' y o ' ' X S a1 o '
YoanminaasuimnenIndifeanueglum 7.9-8.3 Fauaaliiiuam pH vesasaanaedwa
aetlszansnmmsmsamaslalasoudalua [9]
{ { < ' VoA 4 '
NNNNA 3 uaznnd 4 vz Tanugaum 1-3 veamsnaand 11 3 Msnaaedevlia pH
UANANAY UALHPIINAT pH VOIaTAINANNIAIINNIN 8.9-9.0 denalilsz@nTammsiisa
o o Sy =2 o Y a = o 1A ' a a o w
ma'laTasnuda liasevaz 100 Sevhldmaduuen Tudioudawla hilinagelszaniammstisa
ma'laTasnuda’lild Faroandeeiuauiseued Bontozoglou & Kalabelas, 1993 [12] #1 1&fnw1aA1 pH
@ = o a A o v ® o 4 J a
vosasadnasImdoy laasen leanedszansammsiidamas lalasudalid wuszoull
' v F
UszAninmanasninieeas 100 iea1 pH vosasaInatanadmnszana 8.9-9.0 luauiseil
a a a § ] <3 @ @ {
1113003 V1089152 AN MNNaNa1961939A151909815AINA19 NaOH+CM2+N(2,000) Tuiun 4
VBINADDY FAUNANINAITAINANAT pH A1AIIFIAINE1Y FIUNITNAADIAITAINA
NaOH+CM2+N(500) 1ag NaOH+CM2+N(0) wu31ia1 pH IndiAeeny Jedanaldszuud
a A o w o [ 4 T 1 [ J I ] A @
Uszansamnsmsamaslalasnudalidmiiuiiosnnluyian pH dana flugeiansdinas
=) a A o v [ Y
Hdszansammsmidamalalaseudalid laa

3. mamsanmesnszneuiadinmuezaueniamaniivesmsiinae

mﬂmiﬁﬂ‘mﬁ?uﬂizﬂﬂ‘uﬁW%%ﬁmWﬁN?Wl%WﬂﬁIWLaﬂQﬂﬁWﬂﬂﬁﬁmﬂ“muaﬂﬁlﬂﬂﬂiwﬂumi
v 119000 H191 (Anaerobic Fermentation) masdnamiinanlat dadudaaaly ansied 2
diommniTamasiinmdronszuiunsswmaainaziinmlasl¥a1sazatesinaiedng
WUEAT MV TIMURLAY seonFusasiduned daumamiveulaoen lue uaz
mar'la Tastouda Ilersasaiuanas mnsad MV sasIriandianauiinsnannsazas
luvesesdanaia[i1] Tﬂanszﬁﬁmwmsazmﬂéﬁuafjﬁu%ﬁmmxﬂmauu‘“ﬁmmﬁmmﬁﬁﬁhﬂaN
AFAunsthiamaiinm



<

LANSMN
1aou tazam

[TBLBRELVIE STRBITIEL S _(GSN@nm:vﬁw@E@_gvmQ;dﬂﬁpuwﬁwﬂ@mam@@wabz HOEBN =011 O°H PLBUEBELR BUIRLIEW

yalaaoils

NAATIA VUL

a

a
HogaL

HAUDIA1TO1HITHON Tt

6TFIS6 ¥9 F Ob€- 0TF98 (0007)N+ZIND+HOBN
€TFTL6 0€ F 68¢- 01F88 (00S)N+TIND+HOBN
91IF0L6 CEF 1P Y1FC6 (0)N+TND+HOEN
9SFHGL 1€ F 69C- ['0OFtL IND+OH
8rF9°79 TTF LyT- TOFH9 OH

(%) 1esomdy S'H (Aw) 40 Hd BLEUEBELD

67

@_sé_ﬁnc:uﬁw@wmf?rcamrcwrcirGPSan?n@: 40 L8 HA LU € ubLeLy
o ) © ™ o (SR~ 1 1 I

)

a

AUIIPU-FTUINY 2563

s

a
e

¥6€ F 08S 0 6YFT6I LY FT6L 09S FHITEI 0 CIF8ST STFTOL (0002)N+TIND+HOEN
S6T T 6C€ 0 09F961 €COF68L 06¥ F000°CI 0 L0F69C C1FS69 (00S)N+TID+HOEN
161 F 09€ 0 'S F9°0C I'SFI'LL 061 F 00¥°C1 0 60FTLT LOFL69 (0)N+ZIND +HO®BN
S68 F TIRE 0 90F 9T 80F90L 0 F000¥1 0 COFELT LOFY'L9 TND+OH
199 F $€T°S 0 I'CF99C 1'TFT69 0F 0001 0 €0F89C SOF9LY O'H
(udd) §°H ‘0 ‘0D "HD (udd) §'H ‘0 ‘0D "HO
Zacn\_wwf@
segoIq yuanpyq se301q yudanpuy

NITTUNING[INIH

23 a1iun 3

1l

BIILIIPBUZBTTEUMLUCLHLLUMCURE[TURG T UBLELY
o o h 1S o 4



Effect of Ammonium Sulfate Nutrition on Removal Efficiency Thaksin University Journal
Tubplian. P., et al. 68 Vol.23(3) September - December 2020

Tuas1afi 3 naasat pH naza1 ORP dotlszansmumsmisamalalasudalid s1nwa
msnaaosnulumsdanaeiiiar pH ga naza1 ORP @1 azfidsz@niamlumaisaie
laTasnudalvidga[s] ilefinsanasdingia H,0, H,0+CM2 1182 NaOH+CM2+N(0) Wi pH
M 6.4+0.27.4+0.1 18z 9.2 = 1.4 auaa Taellszansamlumsmaana lalagnudalud
WRDZ00Az 62.6 + 4.8 75.4 £ 5.6 1A 97.0 £ 1.6 AMWAIWY FIMTUAITHINGIN NaOH Hiimsiay
asomnsuen Tudlsndanlaiiaudud gy 0 500 uaz 2,000 Haanfudeans WUl pH
MIAY 9.2 + 1.4 8.8 + 1.0 a2 8.6 = 1.0 Taelilszansammsmaameslalasnuda lldmdusesas
97.0+1.697.2+2.3 1Az 95.6 £ 2 MU AL

a W
aswanmsIdy
= a a o v o o g Y @~ A A
nnmsanylszaninmmsiidana lalasnuda liaanududugannmadinininga
¥ ' ' a oA s
VNI UTIGATIMNITUIONIUBAAIINTZVIUNMTTINMIUATLAZFINW WUIIMSAUNGUYAUNT
A a a o o Y 4 ' Y1
cM2(soB) annsauseanimmlumsmsamaslalasnudalis Tasasnaldan pH voeas
] Y 1
analuszuula LAY GHIUMTANYINAYEIT150141T (NH,),S0, TuesdIna1s NaOH a1
E) a a o 1 Aa = 1 a A o o & @ 4
Wy 0 500 taz 2,000 Jaaniuasaas hlinaaelszansnmmsmvama lalasouda g wiin
a = 3 a U Y1 @ =KX o Y =
wunen Tudlougamannull e1vdwaldan pH vosmsananluszuvanas Jehldszunl
a a o v W o 7o
UszansnmmsiivamalaTasudaliad

fafanssuilszma

v
ao o Y av v Av o @ a J a [
N1UA ElﬁVli’;ljiUﬂ'lﬁﬁu’Uﬁuunu?%EJ"I]'Iﬂﬁﬂ'l’UH’Ji]EJLLﬁ%W@JH1Wﬂ\N'IH‘Hﬂ§‘W\1ﬂ UH1INy10e
= Il 9 o d,/ Y
e vl anz i) YUDVDURAUNT Y Tomatiaie

U

References

[1] Leme, R. M., & Seabra, J. E. A. (2017). Technical-economic assessment of different biogas upgrading
routes form vinasse anaerobic digestion in the Brazilian bioethanol industry, Energy, 119(C), 754-766.

[2] Walsh, J. L., Ross, C. C., Smith, M. S., Harper, S. R., & Wilkins, W.A. (1988). Handbook on biogas
utilization. Atlanta, Georgia: Georgia Tech Research Institute.

[3] Nishio, N., & Nakashimada, Y. (2007). Recent development of anaerobic digestion process for energy
recovery form wastes. Journal of Bioscience and Bioengineering, 103(2), 105-12.

[4] Namgung, H. K., Ahn, H., & Song, J. (2012). Development of a two-phase bioreactor for the biological
removal of hydrogen sulfide from biogas. Energy Procedia, 14, 1143—1148.

[5] Abatzoglou, N., & Boivin, S. (2009). A review of biogas purification processes. Biofuels, Bioproducts
and Biorefining, 3(1), 42-71.

[6] Awat, N. M., Abd El-Kader, A. A., Attia, M., & Alva, A. K. (2011). Effects of nitrogen fertilization
and soil inoculation of sulfur-oxidizing or nitrogen-fixing bacteria on onion plant growth and

yield. International Journal of Agronomy, 2011, 316856, 1-6. DOI:10. 1155/2011/316856.



TR

j]iﬁ]ﬁuﬂ]’sﬂﬂjﬁ/ﬂﬁ/ﬂﬁm Na‘uﬂifﬂiﬂﬂ’i1‘5lL@Nimluﬂumilwﬁﬁﬂ;ﬂiwﬁ’ﬂﬁﬂ'lw
; ! - o 4

77 23 21709 3 (Muerou-FuAN 2563) 69 nalasIn Nunlasy vazaus

[7] Lien, C. C., Lin, J. L., & Ting, C. H. (2014). Water scrubbing for removal of Hydrogen sulfide (H,S)
In biogas form Hog Farms. Journal of Agricultural Chemistry and Environment, 3, 1-6.
DOLI: 10.4236/jacen.2014.32B001.

[8] Pokorna, D., & Zabranska, J. (2015). Sulfur-oxidizing bacteria in environment technology. Biotechnology
Advances, 33(6), 1246—1259.

[9] Azizi, M., Biard, P. F., Couvert, A., & Amor, M. B. (2014). Simulation of hydrogen sulphide absorption
in alkaline solution using a packing column, Environment Technology, 35(24), 3105-3115.

[10] Chaiprapat, S , Mardtihing, R., Kantachote, D., & Karnchanawong, S. (2011). Removal of hydrogen
sulfide by complete aerobic oxidation in acidic biofiltration. Process Biochemistry, 46(1),
344-352.

[11]Islamiyah, M., Soehartanto, T., Hantoro, R., & Abdurrahman, A. (2015). Water scrubbing for removal
of CO, (Carbon Dioxide) and H,S (Hydrogen Sulfide) in biogas form manure. In The 3"
Indonesia EBTKE-ConEx 2014. 126—131. June 4-6, 2014, Jakarta: Indonesia.

[12] Bontozoglou, V., & Karabelas, A. J. (1993). Simultaneous absorption of H,S and CO, in NaOH
solution: experimental and numerical study of the performance of a short-time contactor.

Industrial and Engineering Chemistry Research, 32(1), 165-172.



VNANNIVEY

msannginsasitednmmaiadenvenlfiiededinsiota
gaunginuuadneanIenlsunsuuaninadn UG
A28 ToT UM Smartphone M¥SUIUHUAM AN
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Abstract
The study of the heat created during chemical reaction is important in order to get to the basic
understanding of the heat of reaction (reaction enthalpy), bound enthalpy and chemical equilibrium.

In this research, a calorimeter was developed by using a digital thermal sensor to measure the thermal
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change during the chemical reaction and using a NodeMCU ESP8266 board with IoT controller to send
the data to Blynk application on smartphone to be displayed, tracked, and recorded. The thermal changing
data will be displayed in graph which will specify reaction type; endothermal or exothermal reaction, and
show the amount of the heat during the reaction. In addition, this is a real-time thermal changing data
collection instrument that can also send the data directly to a personal computer. It will simplify the

experiment process and reduce data collection error from observer with percent accuracy of 96.44.

Keywords: Heat of Reaction, Enthalpy, Thermal Sensor, Internet of Thing (IoT)
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Abstract
The objectives of this research were to: 1) develop online information systems to create
sustainable self-management potential of community 2) evaluate the efficiency of the online information
systems, and 3) evaluate the users’satisfaction towards usability of the online information systems.

Krungching Community, located in Nobphitam District, Nakhon Si Thammarat was chosen as research

delimitation of the research. Research instruments were online information systems to create sustainable
self-management potential, evaluation form to assess the efficiency of online information systems and
evaluation form to assess the users’ satisfaction toward usability of online information systems that was
already analyzed to find an acceptable level of reliability and it was at 0.938. The research samples were
comprised of 40 leaders of community, business entrepreneurs and general people. Percentage, Mean and
Standard Deviation were used for data analysis. The research findings showed that evaluation results of
the online information systems efficiency was at very good level (X =4.36, S.D. = 0.64), and the users’
satisfaction towards online information systems to strengthen the tourism in Krungching Community,
Nobphitam District, Nakhon Si Thammarat was at the very good level in all aspects (X = 4.67, S.D. = 0.57).
In terms of individual aspects, they were: content and beauty (X = 4.84, S.D. = 0.74), usability (X = 4.54,
S.D. =0.45) and utilization (X = 4.64, S.D. = 0.52). In conclusion, it indicated that the online information
systems to create sustainable self-management potential in Krungching Community, Nobphitam District,
Nakhon Si Thammarat was very important to self-management potential development of the people in the

community. Also, it could be used as the model to build up sustainable community learning.

Keywords: Information System, Potential, Tourism
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Abstract
This research aimed to analyze the effects of coating plastic thickness, pressing temperature and time
on mechanical, and thermal properties of particleboard using tapioca starch as binder. The particleboard used

in experiment for coating the plastic sheet was formed with a hot compression machine. According to the results,
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the particleboard coated with plastic sheet 0.4 mm gave higher modulus of rupture (MOR), modulus of elasticity
(MOE), tensile strength (TS), tensile modulus (TM), hardness and thermal conductivity than coated with plastic
0.2 mm. Furthermore, when the particleboard was coated with pressing temperature 180 °C, an increment of
pressing time in range of 5-10 min increased MOR, MOE, TS, TM, and hardness of the particleboard. Likewise,
the particleboard showed an increase of MOR, MOE, TS, TM, hardness and thermal conductivity when increasing
the pressing temperature from 180 to 200 °C and using the pressing time for 5 min. This is because the plastic

sheet is more molten causing more penetration into the particleboard surface.

Keywords: Particleboard, Plastic Sheet, Tapioca Starch, Rubberwood Sawdust, Hot Compression
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