i - ',;ii' Nl : - ﬂ -
e 9 4 === K [== = ] “ = 4
- g i A A N D q i o % | - 3 £ L
A -

. MAHASARAKHAM UNIVERSITY

S TN -
4 Volume 44 Number 1 January - February 2025 :

JOURNAL OF SCIENCE AND TECHNOLOGY

ISSN (Print ) : 2985-2617 MAHASARAKHAM UNIVERSITY gz] Uj
ISSN (Online ) : 2985-2625 © INDEXED IN '

2L “F




NsansinenAnacsiainAluladl uribnenaaiumensmu

Janszasd

}Wsmsmmma@ma ainalulal ¥ IneasNIEIIANN 309
’uuT,@ﬂmmnﬂ?mﬂLwaLiJuLmaaLNULmeamuma'm'm']sﬂu
ﬂmmwmaaum‘mmsmluua rinsdszing lasiaunsunany
’Jﬁ]il (research article) unanuySnest (review article) Tugnuinn
@99 loun adaemaas nenmaas inalulad Sanssumans
INBATENEAT WNNDANFAT INDNAFATIVAN WAZAWINLINTT
Muinpmaasuazinalulad

191289

WNINENF BN ENTANN

FUNIUNBIVTTINDNNT
NAIRILFINMTITUURZLUINTITINT UAIINGRURIFITAN
FILAVNE Y SUNBNUNTITY IIRIANAIFITANY 44150
Tnsdwrinelu 1754 Tnsdwei/lnssns 0-4375-4416

f3nmn

T MILANMINNRBURIFITAY
mavmmni m.’iq‘ﬂ§ Tu'lsy
maaaad a3 ATH yuss
MRATIANIY AT.WIZANA Aathlae

UITWIENT
MaEa3s 9305 Uszinmn

A28UIIWISNS

maaTngs o3 lwlsal dazana

VAN NAIEITANN

A&ATINTY 078557 ATONTNITOL

AMINENABUMIETNY

MFIATINTE AT.0WIAOND U IUTI

WANINENFNAIEI TN

TOIANFEATINTS WILFAIANE AT.ITNG 189NN Inenss
YAEITANN

304MAATIS @3 3880 gnBin

YNNI NAEITANN

304MAATITE A7.07ITTY WA

VAN NAIEI TN

drsmaanansd asauiln Waswsiiving
WANINNFNAIEN TN

Na’vuIIWIBNT

ma@mmm a3.36Na yyiia
awwmnsmummmau
MEATINTE 03.8zae awziiias
VAINLIR L VDU .
mamﬂmiﬁ @314l dwdad
NINTUNWINENTY
maasss a3.ida lwnziios
VAINLIR UV UL

ANRATINTY 97.29F0 LERATA
VAINLF LV UL

mManI3e avaiyl nunmna
VAINLR LV UL

MENTINTYT WBWANSASINEN A3anusal
VAINONRUWLIAT

F09ANEATANTY av.giur sonzau
VN INPRBNAIENTANN
FIANIATINTE ATFITTN YryuzAWTImh
VAINLIR VD WL

JIAEATINTY A3.HUNUT 81TV
VAINYIR LV LTI

FIMIATNTY ATYYW INFNTE
Aot WA LA Ten Fa s
TAIMRATITE AT WTNW DWW
VAINLIRLVD UL

JIMFATINTE AT WU UEIUT=aU
VAINLRLVD WL

309MFAT3E A3.3780 yryn
WAINLRUNAIENTANY

509 EATINIEINaNFNG FLnAils

VA INLIRUUATNHY

FIMIANNTIIU a7
UWINENFN AT RAS
TIMAATIINIY T windaunnd av.ogwa DINUS
VA INPRBNAIENTANY
HT0M a0 138 as.unial wnsma
u‘vﬂ’mUﬂautﬂﬂiuiauswmuaﬂaﬁmUi
HEemaaTanid av.aym i H9TUE
um'marmr_li’r’mgauaﬁ’nmu
HT8AEATINIE ATLANATY FULLEW
AWINENFWTAT

HTsmaaTand a3 88wy nasaiyinng
VAINPRBNAIENTANY
%ﬁ?ﬂﬁ’]ﬁiﬁ’]’ﬂﬁig A3.089N70% azNaw
VA INPRBNAIENTANY

819158 LAFINT A3.3NHIUAN TRAIUIAY
VAINRUFENY

1IN
g{ WM INBIFILETUNTITLUALLINNTITINT

E?ﬂ ] Laﬂ’]%ﬂ’li

Wﬂ(ﬂi'ﬂﬂ ﬁmmaam
ITasl Qﬁi]‘ﬂ‘ﬁ

MABALHEILNT

Uaz 6 aly

atiufl 1 UNTIAN-NUATRT
AUUN 2 FwaN-Lsen
a,ﬂ'uﬁ 3 WOEMAN-TnWIY
alun 4 nangnan-amau
aﬂ'uﬁ 5 MU UU-AA1NY
AUUN 6 WA EK-FUINAN

N\ J

unanuuszanufaiulusainsmaaiazinalulad aninmssumanien duanufeiusesdidou nasussansms
Tisndudaaiudroanaly uazunanulunsmsinemsasuazinalulad mmaﬂﬁmungmmﬂm ez luineuws
dasldsvaugnaumsdnsaiinssnnnasussanimatinniu

a a o . A o d o
’ﬂiﬁ’]i’)'ﬂUWﬂWﬁﬂ{LLa:LﬂﬂIuIﬂﬁ ARNMNUIRYURIRITANN scjmsu.msu.ac.th LINULWILUDIUN 28 QNI]’]‘WH'E 2568



UNUIITWISNNS

f98%Inen90U (alien species)

'
Aa

Tulanfifimadenloetiuaunnin ﬂﬁl,ﬂfiiauﬁ’mmaa'édﬁ%%vlﬂﬂ'\muﬁag’uaﬂmﬁamﬂmea'dﬁﬂLﬁﬂﬁy'oLauvlﬁﬂamLﬂu
ﬂiwngmirﬁmaﬁnﬂ’iﬂmﬁﬁ%ﬁrg #90F3adn9hn wie AiBuninFFiananiuiifia (alien species) nunpfsFsiaaa
ﬁgnﬁnL°1T’1mﬁaﬁuﬁlﬁﬂﬂmwm%%a"laiﬁmm wihussfieszaansndiudmuazagiunuszuuiindlwildlaslina
Ififadgyna LL@imwﬁ@ﬂé'uﬂmﬂLﬂumﬂﬁuﬁﬁmmﬁadwaﬂs:ﬂudai:uuﬁnﬂ \ATHIN WAZRIAN HWANTZNUVBY
fofiTAadnstuiienududanuaznannans luduay ﬁoﬁ%”‘mj‘nsmmmmﬁwmﬂau@;amaai:uuﬁnﬂ Tasuai s
AuRidFAafuiios udniwenns dsuasulasseofiuends uazan iuemsRusgwus Matd1aigu daineuna
w30l TNINassITNan (Hypostomus plecostomus) ﬁgﬂﬁnLﬂ’wuﬁvlﬁﬁﬂﬁddNa@iaixuuﬁnﬁaai'l{imﬂ agnalsfany
llannmeiugaeinazneliiAndaym vsfamusadulslomidaimsgisuszanuduaguasiinfiogia
15 Uanika (Oreochromis niloticus) Laz WopLTo s (Pomacea canaliculata Lamarck) 1@ Wagnudadluilugas LATEIND
ﬁwﬁmﬁmUﬁ'@umﬁaﬂumgwﬁamqmﬂ [flasnnuansznuRiinssuuInuazduaL mﬁmmiﬁfaﬁ%"‘;@@haﬁuﬁamsgqLﬁu
VL&Jﬁmsa@mmLﬁﬂaLLa:LﬁuﬂizImmﬁgaqﬂ wrefiddseansanm leun matlasiuuaznsasaiuarsmih mamda
wazaIugy Mmisdwanuaninuaznsiaulingnang uaznsuimsianisdysanms mailesrumaiudhane
wuﬁ‘mﬁumummmsmumwﬂaamymammw MIATIIRALLFWNINITAN LLavm‘iﬂ‘svmumwmammuumma
mumnaﬂ mﬂwuﬁmmwmm zeasnsnudeaisalaoan memina@]waniwnu"lmmu‘[mamsmwmwvma
ﬂ']i‘lfmmgmammw LLﬂ»ﬂ’]SW%Yﬂﬂuﬂ’]ﬁﬂ mylienuiunidszmaw gimuanloue LLawmﬂqmm%ﬂismﬂmnu
ANUIFLIaIFIR TR 9D dunuaddylunssinisdansszeze u,mmaﬁﬁwﬁaﬁamsmﬁnﬁmwwmﬂ%mzJ
NNTINN ANUDANEUIBITZULRLA warmakEninensednessiuastoldmunsarsmstansfeiifiacstu
datnsauga

TALW.RW.ATITING L8903
NBILIIINTNIINIININGEFasUazinalulad







GRENILY

Agrlcultural Smence
minnmamﬂmuﬂmm au“lumswa@1niwmanuvlummwmnmmmmumﬂmmLLawmuaan
Study of the optlmal ratlo of blodegradable plant pot from cassava rhlzome and bagasse
mun 'Jsmwuﬁ Lﬂ?.li(?’]"]jﬂ LLsIJL‘Yl’] ﬂm“ﬁm ﬂ?%’%im’ﬁﬂ WIINBI ‘Y]’]LE]E] LS Eﬁﬁ’m ]JE‘IIW'D"
Kant W|runphan Kiattichai Saetow Suphawit Kawiinjaronchai, Puangthonng Taauea and Surassawadee Paliphot

Biological Science
ﬂ’]iﬂ(ﬂLaaﬂLLUﬂ‘ﬂLi&l‘ﬂ&Jﬂma&lU@L]J‘LLIWEVL‘LJIE](ﬂﬂﬁ]’lﬂu’lﬂ’ldﬂ’]iuﬂiiﬂﬂa’lLWQI’HLﬂuﬁ’JuNﬁN‘Lua’MWELaUdﬂa’ma
Selection of bacteria W|th probiotic properties from fish processing wastewater for use as ingredient in
Oreochromis niloticus (nile tilapia) feed

ienTad awmlas uaz gninyant Tawdayaaol

Nisarat Thamsamak and Sukhan Rattanloeadnusorn

AIMNAIINKAY RS mm‘}jﬂ“ﬁmawaumnunmnmm‘uwuﬂu wathawlismatnassinas
thasuadle uazihasnsupan mmaﬁiumlﬁad ﬁ]dmn%ummmﬂ
Land snail diversity and abundance in Ilmestone hill areas at Pa Dong Sam Thong, Pa Dong Nong Phai,
and Pa Dong Pha Sam Yod National Reserved Forest, Si Bun Rueang district, Nong Bua Lumphu province
find aulasiln uaz afiad uiaaing
Kitti Tanmuangpak and Arthit Kaewsawang

qn?ﬁmaum'ﬁm: LLGI‘”@T”I%ﬂ”IiéhLﬁu‘ﬂadﬂ’]iﬁﬁﬂﬂaﬂW’N’ﬁNW

Ant|OX|dant and anti- |nflammatory of Antigonon leptopus flower extract
ugmﬁm Aunand, Anaing anszlunew uas sihdas ﬂmnﬂ
Nadaphast Koomklang, Phiphatphol Saranothayan and Namooy Panya

Chemlstry

NMINNIAAL m’lum lasldSialaudanannilfannufia

Detection of lead ion in water by the reagent extracted from pomegranate peel
ATIUNBA T30 LAZ 88 “nadvl,"lif_l
Wankassama Haron and Alapa Thongchai

Computer and Information Technology
Lu.n.maaamiaanmimummiuuﬁmaammﬂuwaﬂiwmnmnmﬂ’ﬁmmUmnunnmﬁummauﬂiao
A model for analyzing the seventy level of adverse drug reactions using machine learning

AfIuA nath, avIANA WANBUAA, 51 83N uaz Iauud asana

Sasiwimon Kobua, Akkapon Wongkoblap, Thara Angskun and Jitimon Angskun

o a =) H = a S
mi‘mmﬂig‘umweﬂumadwﬂﬂﬂﬁﬂ‘mmﬂﬂﬁ:m‘ﬂmﬂmmaﬂ
Prediction of soil health for plants using deep neural networks

DIy winaial uaz qui duniEes

Thawatchai Promrat and Dusadee Khamboonrueng

Engineering
ﬂ’]iaEmLLSIJ‘IJLLE\]“’W@NW]Lﬂia\‘]ﬁﬂvl“ﬁa@qu@]ﬁ’miua’]&lwuﬂﬂLLﬁ]‘LI’m’Jdu’]ﬂwuﬂﬁ]d%’l@mﬂiﬂiﬁﬁui’]"ﬂ maldvastlszinalneg
Design and development of automatic hatching machme for the bantam breed, Ban Wang Nak area in
Nakhon Si Thammarat provmce Southern Thailand
e AMUNS, anasi muLW“nS ATA WA WIT, mmmmn Tronwsson uag n3on uiinasIIN
Rawit Khamhanpol, Sakrapee Khunpetch, Vichit Malawech, Chanyaphak Chaiyaphan and Kreetha Keawkongtham

Na‘nadmamuaumnamﬂmmwmmuniimﬁmam’miaumaamanmaamnmummwamwmU“ﬁuﬂ“num
miuauauummnmmﬂ
Effect of tungsten equwalent on hardness of heat-treated semi-multi-alloyed white cast irons with 0% carbon balance
IWUWANE §1798 Uaz ﬁ@]ﬁ’]ﬂ‘i AUDLAT
Wattanasak Samruay and Sudsakorn Inthidech

Geoinformatics Science
mﬁLnﬂ“ﬁl,%awuﬁl,ﬁ'aﬂ?mmmﬂ%mmwﬁammmmﬁmﬂus”ﬁun%‘qL%au@hﬂimumiﬁmmnnﬁmﬁm’
Geospatlal anaIyS|s to estimate the solar energy in household scale by geographlc information systems -
et ﬁ]u“nad‘wu wInTeal Umi’lﬁi DU AUNA, et 29n3s, mﬁ‘waﬂ asmwﬁ uaz JrTnTal 1D n
Jirawat Jantongpoon Pornarai BoonraS| Rodjana Khoonpoon Siriwat Jongwang,
Natapong Arunvong and Watcharaporn Sengain

10

20

33

42

54

67

75

83

93




o ' A A Y 2 v o o o
ﬂ'liﬁﬂ‘i:ﬂﬂ@li’]’d')%ﬂ mmzaﬂumswamnssmam%lu%anﬂwaﬁnLﬁmmw%mﬂsﬁaa
B AV GRD)

Study of the optimal ratio of biodegradable plant pot from cassava rhizome and bagasse

& A @ 6 a a | a & A a4 & 1 (g A Aa 2%
nue QEMW%‘E , BNEIADE LEDLNT -, ?qlﬂ')"ﬁfy NABATIUDTE , WINNDI NILDD LR qﬁﬁ?@] l]aIWﬁ
Kant Wirunphan', Kiattichai Saetow', Suphawit Kawiinjaronchai’,

Puangthonng Taauea' and Surassawadee Paliphot”

Received: 29 January 2024 ; Revised: 17 April 2024 ; Accepted: 7 May 2024

€

©

UNAAEL

WAL ﬂﬁmmqﬂs:aoﬁlﬂaﬁnmé’mﬂdmwawaaLﬂwm&*ﬂﬁuém:%é’waumuﬁa UAARNUANIINALAZNIINILATN

)]

a . € v

YaIndansinszandwld lasiamunihdudvznasuazmindasundesliiduninasionaluaszunsdiuas 80 1o
NwNHETRASATIEIN 90:10, 80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80 uaz 10:90 lagviwmin Tagld
uiladonduardszan ﬁﬁmuwawﬁvlé’lﬂé‘ﬂ%ugﬂﬁazJLﬂ'%f'aaéj"ﬂ"l,amaﬁnLLiaSﬂ 10 ¢ 1Hwnan 5 wift ildoudt 60
parnwaldos Wwna 6 59189 uazinszasfilelunasauaeNuLTRLIING SasMITINseaie s uiEAN DY
waznafEIUNI9NMIlENuas wamimaaawm’wLﬂwm{ﬁﬁuﬁ']ﬂwé’aLm:muﬁammmﬁwmﬁugmﬂumzma
dwled ler LLa:é‘mﬂmuNauﬁmm:amw'jwLﬂwm{%ﬂuﬁwﬂmé‘aLLa:mmj’ayﬁd&Na@iaauﬁ@manauazmﬂmwﬁaﬁqﬂ
Ao Sanawnand 10:00 Tagsiwin B9TaANUIEBITING 0.19£2.27 FdudamTedadiuns JeanmIvsnae
\Wosuimanututasa: 7.97 LmzmiL?«ﬂgﬂmﬂumﬂﬁmuﬁszﬂmm 14 10 ﬁaﬂﬁq@ Lﬁaw’mqmauﬁamammﬁay
Sidulomiondsslumsiaimzlasiaeinseansauldlad

o

AE1A: AR NIREUERR, TIwd08, NITNEU LTTIAW

o

Abstract

This research aimed to study the effect of different mixing ratios of cassava rhizome waste and bagasse on the
mechanical and physical properties of plant pot products. The cassava rhizome waste and bagasse were crushed
into powder and sieved using a No. 80 mesh sieve. The powders were then mixed at ratios of 90:10, 80:20, 70:30,
60:40, 50:50, 40:60, 30:70, 20:80, and 10:90 (cassava rhizome waste: bagasse) by weight, with wet starch used as
the binder. The mixtures were processed under a compression force of 10 tons for 5 minutes. The resulting plant pots
were dried at 60°C for 6 hours and then tested for mechanical and physical properties, including compressive stress,
expansion rate when exposed to moisture, and deformation under actual usage conditions. The study found that
a mixture of cassava rhizome waste and bagasse could effectively form plant pot products. The optimal mixing ratio
for achieving the best mechanical and physical properties was 10:90 by weight. This ratio exhibited a compressive
stress of 0.19 + 2.27 N/mm?, an expansion rate of 7.97% when exposed to moisture, and minimal deformation over
a 14-day period of actual use. The presence of sticky fibers in bagasse contributed to better structural integrity and
reduced deformation in the plant pots. These findings highlight the potential of using cassava rhizome waste and

bagasse as sustainable materials for developing plant pot products with desirable mechanical and physical properties.

Keywords: Cassava rhizome residue, Bagasse, Biodegradable plant pot
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from cassava rhizome and bagasse
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(b) Bagasse powder

Figure 1 Cassava rhizome and bagasse powder that has been sorted by sieve number 80
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(b) Aluminum pot mod

Figure 2 Draft plant pot mod and aluminum pot mod
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Figure 3 Plant pot mod from the cassava rhizome and
bagasse by hydraulic machine

Table 1

Study of the optimal ratio of biodegradable plant pot 5
from cassava rhizome and bagasse
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The compressive force of plant pot from cassava rhizome and bagasse

Ratio of cassava rhizome and bagasse (%w)

Compressive force (N) Compressive stress (N/mm?)

Cassava Rhizome Bagasse
90 10 2,669.13+6.87% 0.11+2.25°
80 20 2,704.50+4.65% 0.11+1.23°
70 30 2,738.73+4.98% 0.11+1.14°
60 40 2,613.96+6.57% 0.11+2.18°
50 50 3,459.66+7.37" 0.14£3.25
40 60 3,586.76+4.87° 0.15£1.20°
30 70 4,441.56+5.47° 0.18+1.94°
20 80 4,472.06+6.00° 0.18+2.12°
10 90 4,613.5916.88° 0.19+2.27°

Means within the same column followed by different latter are significantly different (p < 0.05)
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Table 2

J Sci Technol MSU

The weight of water absorption of plant pot from cassava rhizome and bagasse

Ratio of cassava rhizome and bagasse

Weight of water absorption (g)

Cassava Rhizome Bagasse Before After
90 10 10.27+1.07° 13.93+1.12°
80 20 10.67+1.49° 13.54+1.87°
70 30 10.401.04° 13.7241.56°
60 40 10.48+1.25 12.33+0.94°
50 50 10.52+1.68° 12.62+1.13
40 60 10.18+1.41° 11.34+1.62°
30 70 10.60+1.62° 11.64+0.97°
20 80 10.401.44° 11.51+1.54°
10 90 10.34+1.02° 11.17+2.35°

Means within the same column followed by different latter are significantly different (p < 0.05)
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Figure 4 The percentage of water absorption of plant pot from cassava rhizome and bagasse
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Table 3  The deformation of plant pot from cassava rhizome and bagasse storage at room temperature for 14 day.

Ratio of cassava rhizome and bagasse Storage time (day) at room temperature

Cassava Rhizome Bagasse Day 1 Day 7 Day 14

90 10
80 20
70 30
60 40
50 50
40 60
30 70
20 80

10 90
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Abstract

The aim of this research was to select bacteria with probiotic properties from fish processing wastewater and to
investigate the effects of using probiotics as an ingredient in feed for Nile tilapia. The isolation and morphological
characterization of bacteria including FM7 FM11 and FM12 from fish processing wastewater, found that all isolates
could produce protease and amylase enzymes without blood hydrolysis. In addition, all isolates also grow at the pH
range of 2.0-10.0, NaCl concentration of 0-10% (w/v), and in fresh sterile bile of Oreochromis niloticus (Nile tilapia)
in the concentration of 10, 30, and 50% (v/v). The pathogenic inhibition of Aeromonas hydrophila by antagonistic test
revealed that only isolate FM11 showed the inhibition zone. The biochemical and molecular identification by VITEK® 2

Compact and 16S rRNA gene sequencing found that isolate FM11 was closely related to Bacillus siamensis KCTC13613
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wastewater for use as ingredient in Oreochromis niloticus (nile tilapia) feed

with an identity of 99.77%. The growth measurement of Nile tilapia with 0.3 percent (v/W) probiotic bacteria mixed with

feed found that the highest growth was found when culturing Nile tilapia with B. siamensis isolate FM11 with a weight
of 2.15 £ 0.13 g/fish/day. The survival rate was 87.50 + 5.89%. While culturing with feed only, the weight was 0.96 +

0.11 gffish/day with a survival rate of 79.17+£29.46 with statistical significance (P<0.05). Therefore, Nile tilapia should

be fed by the conventional feed together with the bacterial isolate FM11 for promotion of the efficiency of the tilapia

feed to increase growth, weight gain, and survival rates, which can replace the sole conventional feed.

Keywords: Selection, Characterization, Bacteria, Probiotic, Fish processing wastewater, Oreochromis niloticus
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Table 1 Effluent quality of fish wash water.

fish washing water sampling

Constituent

Fm1(n=30) Fm2(n=30)  Fm3(n=30)
pH 7.0£0.2 6.3+0.2 7.9:0.2
Total N (mg/l) 1562040  14.06+1.42  131.98+2.22
TDS (mg/l) 4441054 333013476 412.11+180.43
BOD (mg/l) 5.75:0.66 15124275  26.88+2.54
COD (mgll) 4274030  17.67:0.66  36.03:0.44
Total fat (mg/l) 0.0:0.00  3.49%0.12 5.690.43
Total P (mg/l) 0.02:0.00  0.004%0.00 0.36+0.01

Fm1 Fish washing water before cutting of cobia fish.
Fm2 Fish washing water after cutting of cobia fish. Fm3 Fish washing
water in septic tank.

mIdaLsniBauuaiide :nndsnoudaLes 1ans
waIMIRALAs uaztingnslutewn wuﬁaumﬁﬁmawwzqﬂ
ihdanasmseauas uazinasluawnirngs $1wan 13
lalaan (FM1-FM13) Hansnasauaasasonasnas
wulodmenenasvasuuaisalnsluledin wuluad
Golnsluledn 3 laloan da FM7 FM11 uas FM12 7
lsigasdaidaauas (hemolysis)l4a1%13 blood agar 1w
dusuuwnaa (v) Aeliialoulaseulalailize (Hanafy
et al., 2016) wananil lolaan FM7 FM11 uaz FM12
Safimamasianled Tsdies alues gangmuuanITad
(Harikrishna et al., 2017) ¢4 Table 2
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manasaumstasyiivlavasuuafiisolnsluladn
loloian FM7 FM11 waz FM12 fifsmwiouuaiise
luamswalrneldaniie pH 2.0-10.0 1nda NaCl
1-10%(w/v) wazinddanfiaUaaniie 0-50%(v/v) WU
# pH 2 T8 urwio1ads 5.24+0.01 log CFU/mI 4 pH 8
fmaasydulavasuuaiiis FM12 iy 9.86£0.02,
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ml eadeusaasiuuaiisolnsluledniimusnieiay
dula Idluannasfillunsaun pH 2-8 (Figure 1) wanainit
wwaidelwslulednisimansniniudulaluemamas
filsznaudisinia NaCl innuidutuszay 0-10 %(wiv)
&1 Figure 2 uazuuafiSumansniydulaluidse
Aflanududuasud 0-50 %(viv) 'lé @3 Figure 3

FM7 1¥innu 9.66+0.08 Waz FM11 1YinAu 9.58+0.05 logCFU/

Table 2  Extracellular enzyme production of bacteria and hemolysis test
Isolates Sampling Colony morphology Protease = Amylase = Hemolysis test
FMO Fm1 No enzyme producing - - -
FM1 Fm2 Opaque, Convex Oval shape, Pale white, Entire and Gram negative ++ - B
FM2 Fm2 Opaque, Flat, Round shape, Pale white, Entire and Gram positive + - a
FM3 Fm2 Opaque, Umbonate, Round shape, White, Undulate, + - a
and Gram positive
FM4 Fm2 Transparent, Flat Round shape, White, Entire and Gram negative ++ - B
FM5 Fm2 Opaque, Convex, Round shape, Pale white, Entire and Gram + -
positive
FM6 Fm2 Opaque, Flat, Irregular shape, White, Undulate and Gram positive + - Qa
FM7 Fm2 Opaque, Convex, Irregular shape, White, Undulate and Gram + +++ Y
positive
FM8 Fm3 Opaque, Umbonate, Filamentous shape, White, Undulate and ++ - a
Gram positive
FM9 Fm3 Transparent, Flat, Round shape, White, Undulate and Gram negative +++ - B
FM10 Fm3 Opaque, Raised, Round shape, White, Undulate and Gram positive +++ - B
FM11 Fm3 Transparent, Raised, Round shape White, Entire and Gram positive +++ +++ Y
FM12 Fm3 Opaque, Flat, Round shape White, Entire and Gram positive ++ ++ Y
FM13 Fm3 Opaque, Flat, Irregular shape, White, Undulate and Gram negative ++ - B

- = Negative result, + = Diameter of clear zone < 10 mm, ++ = Diameter of clear zone 10.1-20.0 mm and +++= Diameter of clear zone 20.1-30.0
mm

1"
W FM7 W FM11 W FM12) 10 W FM7 [ FM11 [ FM12

ap 2 a

e 4 bb? £ a
3 N b
3 ° E c cba
g o 7 b ¢
- e :
g g7 e £¢6 o< a
£ 5 s Zs
=z £ S Mo
2 o §g4
5 &8s H
a2 = 3 3
54 3 2
g €
2
£ 3 3 1
=z 2 0

. 0% 2% % 6% 8% 10%

%NaCl

Figure 1 Growth of bacteria in culture media at
pH 2.0-10.0. Different letters (above each bar) indicate
a significant difference between mean of each sample
(P< 0.05).

Figure 2 Growth of bacteria in culture media with a 0-10%
(w/v) NaCl. Different letters (above each bar) indicate
a significant difference between mean of each sample
(P< 0.05).
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T p———— FM1137310 72 AN R UAUENN9TaUINS laun1Iasns

e I 2o P phylogenetic tree @4 Figure 6 wuilalaian FM11
FaNuFUANBTNIIITWUINSINaLALINY B. siamensis
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o ’ ""'1._ 2 \

ia in liquid medi

(log CFU/mI)
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10% 30% 50%

% Nile tilapia bile salt

Figure 3 Growth of bacteria in culture media with
a Nile tilapia bile salt at 0-50% (v/v). Different letters
(above each bar) indicate a significant difference
between mean of each sample (P< 0.05).
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fdeudiiadlalndasony B. siamensis KCTC13613

Tasfanuwiawyinny 99.77 wasidud B. subtilis
NCIB3610 99.62 Li/asidud wuafiise B. amyloliquefaciens Figure 5 Cell morphology of probiotic bacteria isolate

% ¢ A o FM11.
DSM7 99.55 1lasidud Lilasinfiu 16S rRNA a4 lalaian
Table 3  Biochemical tests by Vitex 2 compact of probiotic bacteria isolate FM11.
Biochemical test Result Biochemical test Result

Gram stain positive Glycine arylamidase -
B-xylosidase + D-mannitol +
L-lysine arylamidase - D-mannose +
L-aspartate arylamidase - D-melezitose -
Leucine arylamidase (+) N-acetyl-D-glucosamine -
Phenylalanine arylamidase + Palatinose +

L-pyrrolidonyl arylamidase - L-rhamnose -
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Table 3
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Biochemical tests by Vitex 2 compact of probiotic bacteria isolate FM11. (cont.)

J Sci Technol MSU

Biochemical test

Result

Biochemical test

Result

B-galactosidase

B-glucosidase

+

L-pyrrolidonyl arylamidase

B-mannosidae

Ql-galactosidase

Phosphoryl choline

Alanine arylamidase

Pyruvate

Tyrosine arylamidase

Ql-glucosidase

B-N-acetyl-gIucosaminidase - D-tagatose -
Ala-Phe-Pro arylamidase -) D-thehalose -
Cyclodextrine - Inulin -
D-galactose - D-glucose +
Glycogene - D-ribose (-)
Myo-inositlo - Putrescine assimilation -

Methyl-Ol-D-glucopyranoside acidification

Growth in 6.5% NaCl

Ellman

Kanamycin resistance

Methyl-D-xyloside

Oleandomycin resistance

Ql-mannosidase

Esculin hydrolyse

Maltotriose

Tetarzolium red

Polymixin_B resistance

(+) = Weak-positive reaction; + = Positive reaction; (-) = Weak-negative reaction

and - = Negative reaction

95

41

B

99

FM11

Bacillus siamensis KCTC 13613AJ7 (VF01000043)

Bacillus nematocida B-16" (AY820954)

Bacillus stercoris JCM 300517 (MN536904)

54| Bacillus rugosus SPB7T (JABUXO01000041)

49

Bacillus tequilensis KCTC 136227 (AYTO01000043)

L Bacillus cabrialesii TE3" (MK462260)

63 54 Bacillus inaquosorum KCTC 134297 (AMXNO01000021)

Bacillus halotolerans ATCC 250967 (LPVFO1000003)

L Bacillus nakamurai NRRL B-41091" (LSAZ01000028)
Bacillus atrophaeus JCM 90707 (ABO21181)

acillus glycinifermentans GO-1 3’ (LECW01000063)
Bacillus paralicheniformis KJ-1 6" (KY694465)

Bacillus cereus CCM 2010 (DQ207729)

Figure 6 Phylogenetic relationships of FM11 with some species of the genus Bacillus and related taxa based
on 16S rRNA gene sequence analysis. The branching pattern was generated by the neighbor-joining method Alignment
with ClustalW with Bioedit program and Sequence phylogenetic tree with MEGA11 program.
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Table4  Comparison of nile tilapia growth and water quality
Treatments
Parameters
T1(n=30) T2(n=30) T3(n=30) T4(n=30) T5(n=30)

Initial weight (g) 8.93+0.06 8.94+0.07 8.94+0.80 8.88+1.00 8.84+0.91
Final weight (g) 11.93+0.33° 17.06+0.53° 13.1741.54™ 14.04£2.94° 14.11£1.99°
Average daily weight gain (g/day) 0.96+0.1'c 2.15+0.13° 1.29+0.02" 1.52+0.27° 1.56+0.02°
Feed conversion ratio (FCR) 2.97+1.18 2.3240.10 2.00£0.04 2.04£0.15 2.06+0.04
Survival rate (%) 79.17+29.46 87.50+5.89 100£0.00 100£0.00 100£0.00
Temperature (°C) 25.33+0.58 26.33+1.53 26.00£0.00 26.67+0.58 27.00£1.00
pH 7.00£0.50 6.93+0.51 7.10+0.36 6.70+0.20 6.67+0.29
DO (mgll) 4.17+0.76" 4.83+0.29° 4.83+0.29° 3.90+0.53" 4.33+0.29°

The different letters in the same row indicated statistically significant difference (P< 0.05)

2. uazasnuanisalnslulafndaninbulauazsan
Finvasgniaiita

dsz@ntmwmaesgidule sanmadfewanms
\Juiite (FCR) wazdanmaseadiavesgnimiia e
0.3 WasiFuduuaneulnsluladn laloan FM11 was

a a a 6 a A
Insluledn lwBewndiod 3 wiia fa 9 T. asperellum
(T3), 7 T. asperellum WazuuANLI8 B. subtilis LazlUANLIE
B. subtilis (T5) U5u1m0.3 1asiduanidinwinisaannnia
10’'CFU/g Waunuamaladiiazy wlsuineunuge
muquiililanzamalmainudo (T1) maaiydula

A AN ve A A A ak A

Usfian besuarmnausuansulnsluladnasn lapd
Yoo 2 x o o AT N
minAndu dannmaaigduladunie Suwaldugs

adaf lilasuemsnanlnsluledn (P<0.05) a9d

(Table 4) fa N@ﬁﬁﬂﬁfﬂq@ﬁ’lﬂﬁgmﬁaﬂm‘miwau
Inslula@nuSana 0.3 wefidud ganiiganiuguatineg
wpfAYNIRAa (P<0.05) Aalalman FM11 (T2) aﬁqﬂ
(2.15£0.13 nudadlain) sasassnuuafisalnsluladn
B. subtilis (T5) (1.56+0.02 nJudaa16aIn) Tuasuuaise
(T4) (1.52+0.27 NTUGaAI60IW) Waz3 T. asperellum (T3)
(1.29+0.02 NINGAGIGDIN) ANEA

R

sanmaasuenmsilwite (FCR) Mapsse
pInan 0.3 wodidudlnsluledin Juwalitudinin
qﬂﬂ@aaoﬁ'u ug lifanuuandrsadeiivadmanni
8016 (P>0.05) @dTable 4 (Park et al., 2016; Liu et al.,
2017) LAZ8ATIM T30 TNV MALIFILOMITHEY
0.3 wasigudlnsluladnlalaan FM11 fdasnseaas
87.50+5.891a 31 Gud wanuafisulwsluladin B. subtilis (T5)

uazIMAZLUATISE (T4) 8annITeatia 100 wWesidud

Fimsfinaasyidulavasanfinsuuuaiiselnsluladn
;;mﬂd’]ﬂmﬁ"[ai"lﬁ%’ua’mn‘iwauiwﬂﬂaaﬂ \e9ann
wuafiselnslula@ndarutiosstesaaraansdsznay
M INANTBILALLEIN ﬁﬁmmﬂimaqmgn 9 n3aazilln
20 w8l sihana3and lawllusaios (protease) o= luag
o wwesoanGias o uaznsauaniie aug Az
Tumsinihmaasuidola (ADG) dammadasuains
\{luila (FCR) iiwaammsseaiinuaslaniialdd (inoue
et al., 2013; Park et al., 2016; Afrilasari et al., 2016;
Liu et al., 2017; Tang et al., 2017; Villamil et al., 2017,
Rattanaloeadnusorn, 2017) wanannii wuedielwsluledin
“ﬁ'aﬂﬂszéjumiﬁ'mmaagﬁﬁuﬁ'ﬂué’@’ﬁn MldiialRea
WeIAAMUANYTOL LAZRINNTONAART Bacteriocin S
L%ﬂ‘ﬁ%ﬂ%ﬂﬁai‘iﬂ Aeromonas hydrophila (Sumpavapol
etal., 2010; Selim and Reda, 2015; Meidong et al., 2017,
Tang et al., 2017; Harikrishna et al., 2017; Jahangiri et al.,
2018) MIbamezauntid lduaziaddala (vill) uaz
msudsiufimamedanid lduesgonalsa

ﬂ‘éllNaﬂqiﬂﬂaaﬂllagﬂ’ala%au%g
NANIANENANBUSIFMIIUIN LAz TIAT
aasuuafisalnluladn ﬁLLUnmnﬁwﬁwﬂummﬂigﬂ
dan $rwan 13 laloan wawuuuadise 3 lalsan laun
FM7 FM11 uaz FM12 fisunsanasuazniatanlssd
Tsdien uazezluiag wuafise uazwiyidulald fianw
1Junsadny pH 2-10 anuldudusasinda (NacCl) 0-10%
(vIv) LLafl,um@a@ﬂaa@mamauﬂmuaﬂumwmumu
A 0-50% (viv) ueliiinsgasiiadanuas wananil
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wwefidoTwsluladin leloian FM11 snansasudadana
130 A. hydrophila l¢ GsnamysunnuuaiiSalnsluladin
lolaan FM11 dhpansaensgmgwinguaziaei loy
3% Vitex 2 compact wazmImarauiinaale Ing 16S rRNA
wuiilaloan FM11 wuinlanuasnany B. siamensis
KCTC13613 99.77 1asidua

nnminasaunuaiiiselwsluledn B. siamensis
lolotan FM11 U5u1m 0.3 wadidudndswiulaladt
3NN 10” CFU/g waunuatw1stlan dsnginnisaiy
dule LLa:é’mwmﬁa@%ﬁmﬂmﬁaﬁﬁq@ Ao 2.15+0.13
nusadaih ua 87.50£5.89 lasidud animsianiie
asaiiaednaden adadlngdanesia (P<0.05)
Gt AsnSm 0.3 wadidudyaunidlnsluledin
lalaian FM11 fiflsawauannnin 107 CFU/g wawfiu
osUaiassanda Waldidunadannaununsls
saadisamaasydulalulaia adrelsfawarsing
Anwnasasiudanfiafassluledn iladnmnaluis
maasdulauaznseadiavasdaniia

naanssnlsznie
°umlauqmmﬂ%mmnﬁwﬂaé’@fﬁw Anzzd
NANENABINBaTEAaT K luanewamzRanewug
oralsnludafiiemsAseluasel uaz weas. gy
%’@lmamémtﬁ NN anAngmaasuazna lulad
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e
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thanuuwiimdthasdines thasmues i uazthassnausana suneeiymEes Jndanussing n lutrdaonguu
ﬁuﬁquﬁma FERINIADUNY AT 2564 - qumﬁuﬁf 2565 dEUURIFUTUIN 20 X 20 LUAT vawua 4 aand leun
A, B, C uaz D aodiaz 6 uias FINTINUA 24 WURI NANNTEITIT NURBEMNUNTINHIRUA 8,069 f18819 AAFIUUN
LLﬂ‘”S‘”U“Eﬁ@]VLﬁ'ﬁZWWI 22 §na 26 IUa I@l&lﬁ%aﬂmﬂamw (Sarika siamensis) Wae %aﬁmﬂ%’aﬁmum (Georissa sp.)
wmmuﬂiwmm ey mmﬂmmuauwmmm@mum@u AATHAMURAINANY LYINU 1.891 @1ANMURAINTHATE
989 LYY 3.258 mumsnmmmamaammua ¥ 0.580 mmummumamu@wuﬁmﬂiwammwwmuEm
mwﬂwun;ma\‘masrmnurmwmwu"gn‘guauwmmmu WAL 6.628 FeTRaNn Wiy 0.239 uasndulizEnT
mwaﬁwmﬁqgaﬁq@ lédun &anfl ¢ Au D winnu 0.838 luﬂwsﬁﬂma%ﬁwwammn%mqa Dicharax sp. Wag
Hypselostoma sp. lapwuluumasandofiiui i Saduwnonumssunuassusnlumans Suaanidssmitavesdsznelng

AEIRY:  WauINUN DALY ENUUWITE anunaInae

Abstract

This study aimed to investigate the diversity and abundance of land snails in limestone hill areas at Pa Dong Sam
Thong, Pa Dong Nong Phai, and Pa Dong Pha Sam Yod National Reserved Forests, Si Bun Rueang District, Nong
Bua Lamphu Province, during the late rainy season to early winter, from November 2021 to February 2022. Sampling
was conducted using 20 x 20-meter plots across four stations (A, B, C, and D), with six plots per station, resulting in a
total of 24 plots.The findings revealed a total of 8,069 land snail specimens, belonging to 22 genera and 26 species.
Sarika siamensis exhibited the highest population, while Georissa sp. showed the highest relative abundance. The
diversity index (H’) was 1.891, the maximum diversity index (Hmax) was 3.258, and the evenness index (J’) was 0.580.
The exponential of Shannon entropy (exp"), reflecting species of land snails exhibiting equal relative abundance, was
6.628. The dominance index (C) was 0.239, and the highest similarity coefficient (Ss) was observed between stations
C and D, at 0.838. In this study, microsnails of the genera Dicharax sp. and Hypselostoma sp. were discovered in

bamboo forest habitats. This is the first report of these genera in the northeastern region of Thailand.

Keywords: Land snails, Limestone hills, National Reserved Forests, Diversity
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Figure 1 Map of site samplings of land snail collection in limestone hill areas at Pa Dong Sam Thong, Pa Dong Nong Phai,
and Pa Dong Pha Sam Yod National Reserved Forest, Si Bun Rueang District, Nong Bua Lumphu Province (scale 1 :
15,000) (a) station of land snail collection, (b)-(c) station A, (d)-(e) station B, (f)-(g) station C and (h)-(i) station D.
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Figure 2 Living land snail collected from at limestone hills area at Pa Dong Sam Thong, Pa Dong Nong Phai and Pa Dong
Pha Sam Yod National Reserved Forest, Si Bun Rueang District, Nong Bua Lumphu Province, Thailand (a) Cyclophorus sp.,
(b) Cyclotus sp.1, (c) Cyclotus sp.2, (d) Cyclotus sp.3, (e) Dicharax sp.1, (f) Diplommatina sp., (g) Georissa sp., (h) Pollicaria

myersii, (i) Pupina bilabiata, (j) Pupina dorri isanensis, (k) Rhiostoma ebenozostera, (l) Sarika siamensis, (m) Durgella sp.,

(n) Ganesella carinella, (0) Gyliotrachela sp., (p) Hemiplecta distincta, (q) Hypselostoma sp., (r) Landouria sp.1,
(s) Landouria sp.2, (t) Macrochlamys sp., (u) Megaustenia siamensis, (v) Phuphania costata, (w) Prosopeas sp.,
(x) Sarika sp., (y) Sitala sp., (z) Semperula siamensis (Scale bar = 10 mm)
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Figure 3 Empty shell of land snail collected from at limestone hill areas at Pa Dong Sam Thong, Pa Dong Nong Phai,
and Pa Dong Pha Sam Yod National Reserved Forest, Si Bun Rueang District, Nong Bua Lumphu Province, Thailand
(a) Cyclophorus sp., (b) Cyclotus sp.1, (c) Cyclotus sp.2, (d) Cyclotus sp.3, (e) Dicharax sp.1, (f) Pollicaria myersii,
(g) Pupina bilabiata, (h) Pupina dorri isanensis, (i) Rhiostoma ebenozostera, (j) Sarika siamensis, (k) Durgella sp.,
(I) Ganesella carinella, (m) Hemiplecta distincta, (n) Landouria sp.1, (0) Landouria sp.2, (p) Macrochlamys sp.,

(q) Megaustenia siamensis, (r) Phuphania costata, (s) Prosopeas sp., (t) Sarika sp., (u) Sitala sp. (Scale bar = 10 mm)
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Table2  Sorensen’s similarity coefficient (Ss) of land snail investigation at limestone hill areas at Pa Dong Sam
Thong, Pa Dong Nong Phai and Pa Dong Pha Sam Yod National Reserved Forest, Si Bun Rueang District,
Nong Bua Lumphu Province, Thailand
Sorensen’s similarity coefficient (Ss)
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LRINDIAT LLa:m’%'aaéhmaluﬁ’mmsﬁma%a%mma:ﬁmmsé’nLauvlﬁ@iavlﬂ

o

o o s A‘ v A Qg v L
ANdIATY: ﬁ’]iﬁﬂﬂ@ﬂﬂW’N‘m\l‘m, E]ﬂﬁl%ﬂ’]i@l’]%ﬂ%%lﬂﬂﬁi:, f]"(]ﬁl%ﬂ’]i@ﬂ%ﬂ’]‘iaﬂLﬁU
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Abstract

The purpose of this study was to investigate the antioxidant and anti-inflammatory activities of Antigonon leptopus
flower extract from Suphan Buri province. The extract was obtained through maceration in ethanol at 15°C for 3 days.
The results demonstrated significant antioxidant activity, with IC50 values of 0.59 mg/ml for DPPH and 0.54 mg/ml
for ABTS assays. Anti-inflammatory properties were evaluated through protein degradation inhibition and proteinase
activity assays. The extract, at concentrations ranging from 2.0-10.0 mg/ml, showed protein degradation inhibition of
7.40-68.69% and proteinase activity inhibition of 16.97-87.87%, respectively. These findings suggest that, in addition
to its traditional uses as an ornamental plant or food decoration, Antigonon leptopus flowers have the potential for

development into dietary supplements and cosmetic products due to their antioxidant and anti-inflammatory properties.

Keywords: Antigonon leptopus flower extract, Antioxidant activity, Anti-inflammatory activity

213, anAnmanaaiuazinalulad wminmaonaluladnousesgrrsm)l waslnidw 0951615261

G Namaoi.p@rmutsb.ac.th .

AR [TEgEY guﬁ%mmm%’nmiﬂ‘i@m Wafiasnwan-lne 707 NWNTNA NIENTWID5HEY F. 810

Lecturer, Faculty of Science and Technology Raja Mangala University of Technology Suvarnabhumi Mobile: 095-1615261
E-mail: Namaoi.p@rmutsb.ac.th

Co-researcher Covid-19 Treament Volunteer Project to Celebrate Lao-Thai 70th Anniversary of Diplomatic Relations,
Ministry of Public Health, The Lao People’s Democratic Republic of Lao PDR.

Corresponding author: E-mail: Namaoi.p@rmutsb.ac.th

N

~

*



34

UNUI

WTHN (Antigonon leptopus) Hudelfasinitason
yuaLinluasd Polygonaceae G9dauiiiaanyszine
Wingln uazmemaldvasanizawinm amwnmdanld
e oaenldlng 5-12 was fnndwinegldan lu
snwmadogdiale seuluey winluueedenszany
AaNIlIENoUMLTonaNIEIRBNFRUNNIAAN L BEN
AL é’m&mxgﬂ‘inmamamﬁmmﬁqUgﬂﬁ'ﬂa aand
PNALEAN YT 1 LTUGNAT TaaanWWTUNTAIY
812132000 10 -15 LTUGELUAT m%:‘gtﬂuﬁaéﬁa wIaras
\uwasszedn esanaenasant udazaanaanunlungiau
(Fwnaw - wwow) Suadtiiana snwazameIUial iy
AUla laa luanIw AoINTURILAA WIILTINUNMB VeNE
WuThodunIIzIEe find1Aauazion (szuug wiaya
W14, 2023) dlasanansusiiaisau Fafioutgnidu
IsfiJs2eu wana1ndt aana DINNTUNEITNN IO T TEML
¢ Tasfimsshanaaudaslueinisdszinnesg 1w
aae 61 vaeguuilinea Wlasann eaniBandue gl
Myt Mawazia musahanaiadusndas
Uszan sravinliueunavldieds letinsanwansane
LOANDFARIINABNWWTNN wazwuddansnaliuasd
%mﬂumimmua%ﬁnaﬁgﬁ (secondary metabolite)
1uﬂ@;uIW§‘Wuaa (polyphenolic compounds) ﬁﬁﬂlﬁLﬁﬂﬁ
% MBE09 1as 179 waziingu munsanyldluiialas
WzEIuaen waztanuaInues ;ludu IWlnaneses
lawnaifiuend guiiu uazuaulnls@in (Mitchell &
Ahmad, 2006; Coyago-Cruz et al., 2023)

0 6 A A )

lugmvasunndnmaien Snmshwiszun gl
MISNBIANMIRURA I Lazanuaunlaiadi Isnen
21msda Lmzﬂwgaﬁ'ﬁa Inwnuisansanangnmaiiann
@1aﬂwawwmlummuaammsmhLfﬁal,mﬂﬁﬁslﬁﬁwan

1 6 a 1 . . . .
WNUADUBBURALTUA LT Escherichia coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Staphylococcus
aureus, Bacillus cereus, Salmonella Typhi, Proteus mirabilis,
Enterococcus faecalis LLaz Streptococcus pyogenes laa
LA A A ~ o & X Ada . A

agalyUszanTnw lasilaumssugarenianasy 9-16
Nafluas (Jeeva et al., 2011) LAENNIANBIVDY Vanisree
etal., (2008) la@ninenusulsznauamniiyselomi
VOITINNNINF UMD AULAZADNVDINNITUN Taswuin
&17 n-hentriacontane, ferulic acid, 4-hydroxycinnamic
acid, quercitin-3-rhamnoside LLa& kaempherol-3-glucoside
fanaldanaanwiszey Sanuaunnlunsduog
matfiaUfi3eneandietuveslodn (lipid peroxidation)
16 89 1lasiFud wazdusstanloylolasaandaug
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(Cyclooxygenase; COX) @ailuanladfiigrdasiv
mauaasanifineldifianmssnay Uaa vaw ves
$19M8 1 a3 INsRALNaAS (Prostaglandin) Tan iy
COX-1 uag COX-2 6 50.4% uaz 72.5% MUSAL Uaz
NMIANEIL8 Angothu et al., (2010) @3 ld¥inmseinm
FIUAHDAUYBINIITUY waswunSgnidasiuduid
UazEninnadelinpdan SmIumsfnsanuaINIT
lunsduayuadaszdfiann Einaj etal., (2015) ladnw
Lﬁmﬁqu%ﬁma%a’ém: DPPH msfAansad Wlaiaiinea
uaznasauaNNdufudainas lagld 3-4, 5-dimethyl
thiazol-2-yl)-2, 5-diphenyl tetrazolium bromide (MTT)
2098 38Na lUWI TN RLENIUER HANIANHINL
fldnnsduanyadaz 89 + 0.04 RSA% WowSsuiioy
AUsINIaIgIBINIRaUNaLaa 72 + 0.01 RSA% uaz
wunidSunueaaassd aldfin unuiiv lasinain
Wanlwuend, lnalalad uazguniu uazmnasey MTT
waasliiiuisnnulasaiorasmsanalunizay

anyadIz (free radical) Husnsfitfiaduann
NITUIRMILNINAI Y DI TIUI9M e Twfivanilads
Meuan 11w MIdaBeanuaiFouashis vaRsln
?}m’mﬁamms] LT% ATULEDAZIENAINLATEILUE
ﬂi’uqvx’% SRR LRILAA ANNTDH SIFUNUNN Lalow
luasmeanlad lulasiau lasanlod du PM 25 uaz
nM3aantadmeagnnn (Dillard et al., 1978; Dekkers
et al., 1996; Morillas-Ruiz et al., 1996) NMIWNHaW LU
\WeIwa auiesea lasauyadas: sansavhldiions
analasiasns DNA madasuaninwldsau waslosuas
Lﬁaﬁmmaﬁ Mlwmsiausesenlod wialds@uune
shafiadnd AaldiAalsadeg 1w lsaunnewis lia
wagalian usziilamnaiien pliuw dedniauginaesd
lianaaaifeanilagadu lindanszan lsanzi3s (Singsai
et al., 2020; Ui WuTx133¢, 2013; gAn3 Yaydu uaz
Az, 2015) andlsfiana auwdiizuuidnauyadazlos
Tiowlasd wu Superoxide dismutase (SOD), Glutathione
reductase (GR), Glutathione S-transferase (GST),
Glutathione peroxidase (GPX) waefilailsianlos I
3014w Alpha-tocopherol (Vitamin E), Beta-carotene,
Ascorbic Acid (Vitamin C) LLazLLimqmwﬁ@ LT
Selenium (Se) D udn

NN3aNLEY (inflammation) (JwnIzUIBNITROL
auawmi:uugﬁ@juﬁ'umaa‘s’nmyﬁ'ﬁ@iaéaLLﬂaﬂﬂaau
L% BULABATE uazialsn mynausuasiinansnayauas

Tagm3ldansiin (Humoral Immune Response) L% Lau@uad
2 L A < A A ®
iulvngjarudin lunszuiunmaueudved Weaiaaum



Vol 44. No 1, January-February 2025

gfiafialnsWa (Neutrophil) aztdesianlsodilysdlaladn
(proteolytic enzymes) UStamfAAN1ISNLELLABLNEYH
Forawloilusdosmnanit azviliifnanudoniode
L‘f':al,ﬁa (Leelaprakash & Dass, 2011) LWLRzN1IQADURUDI
ﬁﬁ@ﬁdL‘ﬁag(Cell—Mediated Immune Response) N176aU
aua9ri 2 uvaienloanu uasvin ldiAansiwasuudas
Pagnaaniion vhldiAnenstha Las ainmaian sy
HUUBINIIRREALR DA (increase in vascular permeability)
Mg WUIllsAn (protein denaturation) (Derbel
etal., 2023) 21n3uad Tau wazd 14 Lunamnanmsna
yagidealursandaadasfouulas Soudsoitusn
ﬁammLff%aulﬂaﬂuaamsé’nl,amiaﬂgisﬂmmﬁo Tsadsean
Isavala (Calder et al., 2009) lunsAnEIATAIBANT
sney sansodsadnléan anuaansalunsdud
ms%é’waami prostaglandin E2 (PGE2) LLaZ nitric oxide
(NO) G inflammatory mediator ﬁﬁﬂﬂ&léﬁﬁmﬂu
NITUIUMITANAY AILUTBIUBBINTFT GWATEY uaz
188N ANNTEwNNA (2023) ﬁiﬁﬁﬂﬂwgﬂﬁnﬁﬁmaum
darrdinanyadaz 2 7ia Ae DPPH Uaz ABTS Laswidn
m*m'ummsaﬂLmjmmﬁmmummimﬂumnaaﬂvl,sm
maamsaﬂw‘i’]suﬁs:a:mﬁuaammzm‘guvl,w{l,mhsu
Gadallah et al., (2020) An®1ANUEWITALIBANTAY
masniaupas mansas saduiznzanse lagfnm
ANUEIsIYasEnIaEia lunssusmsinelwiAans
ANLEL LT nitric oxide (NO), reactive oxygen species
(ROS), proinflammatory cytokine; tumour necrosis factor
(TNF-a) T2009MIUNINIZAN8VRILAALRaa1 7%
T-cells druimauaaIna1 Mlilanudasmlunisa:
fuds wiaflasnumafialsadng g ﬁﬁmm@!mmﬂm&ga
BRIT WAENIONLEY f'ﬁa”‘sﬂm%mﬁaﬁﬁdmﬁq@ Aams
ldsuasduouyadase LRTEIRIUMITENLELLANEN

[ a é 1 dw A L U
NYBDNBUNILNEINED moawmmmuwumniuwwn NERVLSJ

uwazayulns (830 n3ladnua uazamz, 2019)

e lsfiany udseAsivenususaluns
FUOUYNBATE UAZNIAIUNNITONLELVDIADNWWITAY
ﬁwazﬂQﬂiuﬂs:mﬂvlmﬁ'aﬁﬁagmmﬁ%’aﬁﬁaﬂ Tag
lanzegnadslusdumsiumssniey udseissaule
ansanumunInlundueuyadas: uaznsdumMI
anauzasnanwITEy laslzfivnnanuaaninlu
msfudsmadenanwueslusiuuazmsduisfanssy
vastenloflysduadunszuinnmnanlunisia
NSaNLRY (Sakat ef al., 2010; Gunathilake et al., 2018)
%a%yaﬂﬁmnmﬁnma%ﬁ am‘fluadﬁmwj?ﬁa:“ﬁw
sagsunslidszlomianaenwissunlunswawiiy

Antioxidant and anti-inflammatory of Antigonon leptopus flower extract

HAAATATIAN 9 LT 81N IR MMANEI HRAAATILEINEIMT
L3890 AIEUAUYABRIE BUALIA BEINULKA
wazaNIFIwNIanLEy beadilssansnwda i luauae

nInNaaay

1. \@3asilauazasiadl

wdnadadAniltlunyise ldun wiassmne
g N1¢@ Rotary evaporator (PHLAROTA 4011) Lﬂéa\‘ilﬁ
A21UT8% Heating mantle ( MANTLE MSE 104) wradaln
laslWladinas (GENESYS 10 S) éﬂam‘fﬁmquqm%aﬁ
(WNE Series, Memmert GmbH + Co. KG, Germany)
L3893 ARNIAGNY (pH meter, Mettler Toledo)

3ad laun 2,2-diphenyl-1-picrylhydrazyl
(DPPH), Folin-Ciocalteu, ascorbic acid, trypsin (no.
9002-07-7, Sigma Aldrich), gallic acid, Quercetin,
2,2-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid
(ABTS),
6.4, 20mM Tris-HCI buffer) LWas 95% ethanol

1% bovine serum albumin, phosphate buffer pH

2. NMILAIYNAIDLUALNIINAFDL

2.1 nMessxaEsanaalatvnanlalagis
maceration

é’aaﬂwmwwmﬁlﬂmm’i%’y Ao §auAaN LAY
ﬁm@aﬂwnwm%aLﬁumﬂﬁuﬁé’wmamu"gﬂ NI
FWITINY3 Tuiuddlignsldonanuuss Suiusiais
lasmafinuanumizwasfe (description) uazn13ldyy
A% (key) AIBENABNWNITUNEA anuglwirends
in (B%a KING STELLA VEGGA l#8asdmn tinen 15
fadaas doun 1 8a7) Wuszezian 10 wi ML
$edsceindanliazena LLazﬁﬁdﬁﬁqﬂﬁﬁﬂﬁ?ﬂﬁﬁﬂgu
Asliazidiasiniluna 24 $2Tug NdaLIaanNNITUN
Auws 50 n3y wwmuduazidoa laaslugardiuniung
wiugly tenuaadIungs 250 Aadaas Danwusliaiin
LLﬁﬁqw‘mgﬁ 15 perioarBos Wuszpza 371 laonin
Huszoe (Guas 4 039 a39az 5 wift) Wansuasians
ariafn ldunnsasdienszaenIas Whatman twas 1 21n
Twhansazaesiwla nastian 2 sou shansazanedile
aasluanaszmefinsinminfuinouuds s ldszime
fvnazmseenmeldanudud laglfiedasguana
Lmuwuquvlﬁmiaﬁ'@@aﬂwwww“ (crude extract) Fu@d
pULWADS TINMEN wazmeYeuazIaIENTER TENT
FNAANINNVINTLLRLALAVINazA 8 UTU AN
asluaaa vial FmfinTuiwinug ansdwd s
fouflulasian (B 3 91) TeinsnAuinauas
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miaﬁﬂmwwwﬁvlﬁ%mLﬁu’Lum"nuzﬁmLaaﬁqm%nu
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20 asenvraldus ansuiinlltanwauda 'l

2.2 msnﬂaamm'ﬁfmsﬁmmwaSaszﬁ'w%%
DPPH radical scavenging assay Tasldnsauaamasin
dussifiauanasgin

ﬁﬂmsaﬁ'@@]anwwmmﬁvﬁ WRTANIAZAILAATTIH
nsauaanasbn wazasluianuea lasasousiaas 4
ANNLTNT (0.125, 0.25, 0.50 WAz 1.00 FaANITW/AaREAT)
mnf?uﬁwm’imiwzﬁmwummsniumsﬁma%a’émz
#2835 DPPH radical scavenging assay ﬁé‘fmn.lmmmn
John et al., (2015) uaz Pajareon et al., (2022) las Titla
msaﬁ'@@aﬂwaawﬁﬁmwmﬁwﬁumas] 1 Haf8aT Adln
waaafiLuas e Iazas 2 Saalusns DPPH lwamuan
U531a3 1 Wadans autamuas 1 Jaaans wawlidnnu
JsesliifnUfisunfigunmnikaduiifia luszozim 30
wifl gamuguldiamussunuasana shldiadimiga
nauuasf 515 W lwauas faoLe3e g"’i-ﬁal,ﬁa sunlas
nladiaas duwarnesazaasnnuaansaluvmsdin
awgaﬁm:mn DPPH (% free radical scavenging activity)
INFUMT 1 UazANHIANUTUTUDBIEITAAN 1T 1N
n3EL faa%a’émﬁa gae 50 (inhibitory concentration,
1c50) Fasnuamlalanrindiadoues % inhibition Tuudaz
AMNLTNTY W linear regression

A -A
control sample X 100 (1)

control

% free radical scavenging activity =

A
h
R m@@ﬂﬁmmwaa DPPH #lifigny

control

ML Waz A

sampls

) D FNQANAULFIVBITN TN

2.3 m‘mmﬂanqn'ﬁfmi%ua%gaﬁmsﬁm
25 ABTS radical cation decolorization assay Taaly
nsauadaaiin luasifisuaiasgw

Aenzinahinauyadaszdinis ABTS fisauds
nnATues qresng TIYFS UAZLIIAY NBIAT (2023)
I@Uﬁwmiaﬁ@@aﬂmmuwﬁiﬁ UAZENIRTAILNIAIIIN
nsauasAastn uazanslulenuea 95 1wasiiud lag
W uNTRART 4 ANNLTUTW (0.125, 0.25, 0.50 Laz 1.00
18an3w/0ad5n3) Nt IR TZANY ABTS™ (3u
free radical) ANMNTH 7 Fadluans NaNAUAITAZANY
TwunanGonidasaaing 2.45 adluas aasnaIw 1:0.5
duluidedunm 24 1lus Waasune Baaedae
LOMUOR 11;1“’1<ﬂ”mﬂﬁs@@ﬂ§mmﬁmmmaﬂ'é"u 734 1 1u
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LT agj‘lmha 0.700 + 0.02 MNTUINETERARBNWA
mmua:msa:mﬂmmgmm@LLaaﬂai‘ﬁﬂﬁLL@ia:mm
WNTw Y30t 0.2 8880 WEUNUR1IaZaNy ABTS™
2.8 findans Wdriud sensly 6 widl (zaaruguly
LM UDRUNBRITRNG) ﬁ'}"lﬂi'@mm‘sg@ﬂﬁmmﬁ 734
wilwauns deLesas p3-3fda sunlasllefinefduim
wifasazrasnnumuInlumMIdkauyadas ABTS™
(% free radical scavenging activity) IMN&UNTT 1 LT La82
Ny mimaaqu"ﬁnwﬁmawa’éas:ﬁm’i% DPPH a2
ﬁn‘mmmLﬁuﬁumaamsaﬁ@ﬁl‘ﬁ’lumsﬁu{?&awa’ém:
Sauaz 50 (inhibitory concentration, IC50)

2.4 NISNAFDUAMNFINITALBAITA N
nmssnsulagdssifinarnanaaansalunnsduie
ﬂ’lil,ala&lan’lwma\‘lfﬂﬁﬁu (Inhibition of protein
degradation)

msfussmsideuanwaasllsiurnaussa
faulasunaIn Gunathilake et al., (2018) 3WaNLA3HN
fIazans 5 Haaans NUsznaudis ssazansluingsy
daydu 1 wadidud J3unm 0.2 1aidny maazaswasine
Jias (@iaT = 6.4) USunmw 4.78 Tadans uazans
ANAABNWIITIN (f'ﬁamiaﬁ'@@]anwwmwﬂlumimaaa
I siudsanududu 5 e daitae 2.0, 4.0, 6.0,
8.0 UAz10.0 UaaNIN/Aaaan7) UTum 0.02 Jadaas
NENLTNA2EN ﬁnmsa:mﬂﬁvl@‘i*lﬂﬂwsludwﬁwmuqu
GlIVEH ﬁqmmgﬁ 37 saenraidos 15 wifl aasuia
ﬁwvlﬂslﬁmm%auﬁqm%nuﬁ 70 a9enLTaLBua 5 w1l vinld
Lﬁuﬁauﬁwvl,ﬂi'@]m']mju (turbidity) nuENINEH 660
W Iwuas GT’JEJLﬂ%ladLﬂ%lax‘ig%-ﬁ%LﬁﬂﬁLﬂﬂI@]ﬂWI@]ﬁmﬂ%
I@]ﬂsl,%mia:msJV\IaaLw@ﬂ'WLwa'iﬂuéhmuqu FUITUAN
fovazvasmstuiemadeuannaaslysin anaums 2

A -A
_conwol__sample 100 @)

control

% Inhibition of protein degradation =

4'
bJa

A Ao ANQANALEIVDINIAILAN LAZ A

control ample

R @h@ﬂﬂﬁuummaam‘iﬁaama

2.5 NMINATDUANMNAINIIAMBAIIAIBNT
snmulagdszifinarnanusansalumssiugsnanssy
2adtawloailsdina (proteinase inhibition activities)

mssudsanssuvasewlslysiug ianadsa
faulasunnann Gunathilake et al., (2018) 3uaNLA3LN
fIazane 2 Sasans Nenoudls n3UGu (trypsin) 0.06
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aanIy aTazanensa-lalasaae lsauWiwas (Tris-HCI
buffer) 20 Aadluan3 (@Rlas = 7.4) USanos 1 Jadaas
UAZRIANAAANWIITAY (G'fiamsaﬁ'ﬂ@aﬂmwuwﬂums
NARLI LA NNIHBLUTANNLTNTY 5 T2aU (2.0, 4.0, 6.0,
8.0 URz10.0 UaaNIN/Aaaan7) UTum 0.02 Jaaaas
wazlanuaa 95 tWasidud USunmk 0.98 TafaaT Waw
I Ciahap’t ﬁﬂvlﬂﬁﬂudwifwmuquqmﬁnﬁ ﬁqm%{]ﬁ 37
AIANTALTER 5 W17 LAURITRZANLLATULITNTY 0.8
wWafiFudlaginmindeysunes 1 Haddns Unde 20
Wil Wensuia @unsaasaassn (perchloric acid)
Wudu 70 Wefidud 2 Tefdns egAdfiien ans
ﬁvl,@‘i”l,ﬂﬂum’ifmﬁ'smﬂ%"aamﬁum%mu,ﬂﬂ@:nau N
iansazanosIula (supematant) thluiadn1sganauus
7 210 wilwaas lagldasazaanamnaininasiin
CRLRHGH AU AN aU8Z 89NN TTUHIRINTINYE
w lodlUsfiua nauns 3

A -A
% proteinase inhibition activities = w x 100 (3)

control

a'
LB

A @8 @h@@ﬂﬁumwaaﬁamuqu waz A

control sample

fa m@@ﬂﬁmmmaamsﬁaama

Nami‘nﬂaaduazaﬁﬂswwa

miaﬁ'@maﬂwad"numa@ﬁL@%'UNVL@T@T%sﬁ%
winin laslflanueaiduairinazans JFuaseuiniad
waz SN onaRsaIEIENAREUWINALTaua: 2.40
Tagsinmein

Table 1

leptopus flower

Antioxidant and anti-inflammatory of Antigonon leptopus flower extract

U A

1. mﬁmﬂzﬁmwmmsn‘lumsé’mmmaﬁmz‘lmﬁ
DPPH radical scavenging assay Tasldnsauasaasin
Wuasfisuaiasgiw
mﬂwamsﬁﬂmnﬂ%fmsﬁma%a'ﬁaiﬂuma@
NA8EY WUIENIRNAAaN W TUNAF M I L uYABaTE
DPPH (2 mM DPPH) ag}i‘ﬁ'%aﬂaz 83.45 0.05 wazilen
AN HYasEINaansarhlwenudutuas DPPH
aANITEEAZ 50 (IC50) LYiNNL 0.59 UaANIN/ARRENT
olndidssiumanaswniauesaaiinfinnududu
WinN %aﬁ@hmiﬁma%aﬁmmgji"?'i%aﬂa: 90.11 0.02
uazddranugudusasssnaunsarnlienuidudu
289 DPPH aaad3asas 50 (IC50) t¥innu 0.53 Aaaniw/
88805 @9 Table 1 lagwuinaNudNduwaIgnIana
ﬁLﬁw‘*‘ﬁumwa@iamwmmsniumsﬁwuaggaamz
DPPH ag9iivbdnaty (F = 2210548.450, P = 0.000)

2. Mmslenzianasansalunisawannadaszlais
ABTS radical scavenging assay Tasldnsauasaasin
Wuasfisuaiasgiw
mﬂwami?mmqﬂ%fmséﬁua%aaai:’luma@
NAREY WUIENIRNAAaN W TUNA s M I L uYaBaTE
ABTS (7 mM ABTS) a&i‘ﬁ"i’aﬁa: 87.62 0.03 a2 UF1AW
utwrasmsiaunsorlfanudutuses ABTS anas
$ouaz 50 (IC50) WAL 0.54 fadnsu/Asdans dafioy
whﬁ'umimmgmm@LLaaﬂas‘ﬁnﬁmmvﬁmﬁuLmﬁ‘u
%aﬁmmiﬁmmga&a%m: ABTS™ agjﬁ%’ama: 86.23 0.02
uazddranutudusasssnaunsarnlienuidudu
283 ABTS™ aaadiagas 50 (IC50) vty 0.55 AaanIu/
88805 @9 Table 1 lagwuinaNu NI Iana
'ﬁLﬁu:ﬁuﬁdwa@iammmmsniumsﬁwuaggaamz
ABTS™ agslindnamy (F = 4566372.375, P = 0.000)

Antioxidant (Inhibition of DPPH and ABTS radical scavenging) of crude ethanolic extract of Antigonon

Percentage inhibition of DPPH
radical scavenging

Concentration (mg/
Sample

Percentage inhibition of ABTS
radical scavenging

ml

) (Mean % SD) (Mean £ SD)
1.00 83.45 + 0.05 87.62 + 0.03
0.50 44.55 + 0.04 48.33 £ 0.04

crude ethanolic extract of Anti-
0.25 20.55 + 0.03 26.11 £ 0.02
gonon leptopus Flower

0.125 8.77 + 0.03 13.09 + 0.02

Inhibitory Concentration 50%
(IC,) = 0.59 mg/ml

Inhibitory Concentration 50%
(IC,) = 0.54 mg/ml
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Table1  Antioxidant (Inhibition of DPPH and ABTS radical scavenging) of crude ethanolic extract of Antigonon
leptopus flower (cont.)
Percentage inhibition of DPPH Percentage inhibition of ABTS
Concentration (mg/ i i . .
Sample | radical scavenging radical scavenging
mi) (Mean % SD) (Mean £ SD)
control 0.00 0.00 0.00
1.00 90.11 £ 0.02 86.23 + 0.02
0.50 48.65 + 0.02 47.12 £ 0.03
o 0.25 27.08 + 0.04 25.66 + 0.08
Ascorbic acid
0.125 13.50 + 0.02 12.56 + 0.05
Inhibitory Concentration 50% Inhibitory Concentration 50%
(ICSO) = 0.53 mg/ml (ICsD) = 0.55 mg/ml
(n=23)

3. MINAFIUAMNAINITD IHNITAINITaNLaUlaY
Usziinonanuaansalunsiugonisidananin
22911361 (Inhibition of protein degradation)

SIENANENWNTINIUMINaA IdTMITUULT
ANMUTNTY 5 52AU A 2.0, 4.0, 6.0, 8.0 Laz10.0 NadnIw/
185803 INNHANMINARBINLI e EuEMITuINT
Fovanmaasldsdnasdanindn Waanuduiues
msaﬁ'@@aﬂmwuw“ﬁﬁnﬁu%u Taunsiudanmsiden
amwmaaIﬂsﬁumaaawsaﬁ'@@aﬂwamuﬁﬁ@hagiuma
7.40 - 68.69 LWasiTud %NLﬁwhmiaﬁ‘maﬂmwum
sunTasuimsdenanwuesldsawld lasdasazansy
waaLWWﬁwW\Iaﬂﬂuﬁ’smuqm%au @9 Table 2 lapwy
NeanudTussm IR AR AN TREINaA8ANFINNTD
TunsfudenaFesaninaeslysauatneiitoddny
(F = 3651.319, P = 0.000)

Table 2
extract of Antigonon leptopus flower

4. MInagauaNNEIRITalNIIAIwIsantaulag
Usziinannainuainnsalwnnssiugenanssnaas
tawlzailUsALa (proteinase inhibition activities)

sIEnananWITI UM INaAa I M Ik
AMUDNTY 5 52AU A 2.0, 4.0, 6.0, 8.0 Laz10.0 NadnIa/
183303 INWaMINassINLIasFudmstussRansIy
postenladlUsdmainin Waanudutuvesasana
@aﬂwawumﬁmlﬁuﬁuI@ﬂﬂﬂiﬂ'ﬂﬂg\ﬂﬁanﬁmamauvlmﬁ
lsGiuavassnianananwiszuniaraglugig 16.97
- 87.88 wWasidud lasfasazarawesinatwinasiiu
MIALANLTIAY %lﬁLﬁudwmmﬁ'ﬂ@aﬂmwuwﬁmmm
fugsfanssupeslustuale 69 Table 2 Tagwuin
AT T U BTN TENATLANT HEINAFEANURINNTA
Tumadudsfanssuvasiawlmdlusduaatnefiiniany
(F =7935.129, P = 0.000)

Anti-inflammatory activities (inhibition of protein degradation and proteinase activities) of crude ethanolic

Crude extract of
Antigonon leptopus flower

Percentage inhibition of
protein degradation

Percentage inhibition of
proteinase activities

(mg/ml) (Mean * SD) (Mean £ SD)

2.00 7.40 £ 0.37 16.97 £ 0.46

4.00 12.88 + 0.66 35.48 £ 0.72

6.00 22.38 +0.75 51.40 + 0.50

8.00 30.32 £ 0.71 71.41 +0.27

10.00 68.69 + 0.88 87.87 + 0.77
Phosphate buffer 0.00 0.00

(n=3)
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ADNNIITUNY fenududu 10.0 fadansu/fadaas en
M3dueuyadasz DPPH (2 mM DPPH) g9 Tauiidniadud
Jaoae 83.45 0.05 uazilen IC50 winnu 0.59 Aadnva/
finddas dslndiAssiuamnasuniaueanaiiniany
AT AN s'f%oﬁﬂ'wm'&iﬂnﬁﬁmawaﬁmzﬁ%ﬂm: 90.11
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NAFAUNN I UALNADFIT ABTS (7 mM ABTS) Wuin
faaasiitauas 86.55 0.09 uaz Jen IC50 Wi 0.57
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a o a Aaa ‘é ' a a
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D
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a%iﬁ%aﬂa: 86.23 0.02 Uazdlen IC50 L¥inNy 0.55 Aaaniu/
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UNAnea
nusspitlavinmsdnsnmsanaiansmlasldtieudueddaniiuiin msansBudunsataasanaanien
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Abstract

This research investigated the potential of pomegranate peel extract as a reagent for detecting lead ions in water.
Pomegranate peel was extracted using ethanol as a solvent, and the active compounds were analyzed using LC-MS
and UV-Vis techniques. The results revealed the presence of phenolic compounds, specifically gallic acid, and
catechins, which are expected to form complexes with lead ions. Lead detection was performed in synthetic wastewater
at concentrations ranging from 0.001 to 0.1 M. The findings showed that the pomegranate peel reagent caused a color
change from orange to yellow and produced suspended precipitates. The amount of sediment increased proportionally
with the concentration of lead ions.

At lead concentrations between 0.01 and 0.1 mg/L, a noticeable color change occurred at the water surface.
At 0.05 mg/L, the water surface turned yellow due to the formation of fine suspended sediments, which aligns with the
surface water quality standard that limits lead concentration to 0.05 mg/L. These results suggest that pomegranate
peel extract can be effectively used for qualitative lead detection in water. This method can serve as a simple tool for
monitoring and controlling water pollution while also promoting the utilization of agricultural waste for environmental
purposes. If a yellow discoloration is observed on the water surface, it can be inferred that the lead concentration

exceeds acceptable levels, indicating the need for water treatment before discharge into community water sources.

Keywords: Detection of lead, Reagent, Pomegranate peel
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Table 1  Active ingredients contained in pomegranate

peel extract

Active ingredients Volume Unit

Phenolic Compound

Gallic acid 25.20 mg/kg
Eriodictyol N.D. mg/kg
Apigenin N.D. mg/kg
Isoquercetin N.D. mg/kg
Kaempferol N.D. mg/kg
Quercetin N.D. mg/kg
Hydroquinin N.D. mg/kg
Rutin N.D. mg/kg
Catechin 15.80 mg/kg
Tannic acid N.D. mg/kg
Anthocyanin N.D. mg/kg
Carbohydrate 1.45 g/100g
Protein 0.79 g/100g

*N.D. = Not detected
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Figure 3 UV-visible spectrum of pomegranate peel extract
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Figure 5 Changes in lead (Pb) solution as measured
with reagents derived from pomegranate peel extract and
reagent blank, where 1 = 0.001 M Pb, 2 = 0.0025 M, 3 =
0.005 M, 4 = 0.0075 M, 5 =0.01 M, 6 =0.025 M, 7 = 0.05
M, 8 =0.075 M, and 9 = 0.1 M, when (a) tested immedi-

ately, (b) tested after 24 h, and (c) complex sediment.



48 Wankassama Haron et al.

a I's a v ~ & o -~
4. MINALRETIBITaRVaITaRRAaNANLUADN
NUANNUAZNN

ATNAUENITIToUVDILaNN 16 LaLAN SLaland

gIRNaLlAannuiy a1zl laseainieey
WAka XRD waz EDAX WU31 R1SLTITauUadnzni
a a dv o A 6 A a
ugmmumﬂﬂmumsmmmmamansﬁ Lazdaidnasy
EDAX @9L&a4 b Figure 6(a)-(b) ¢ ﬂﬂsmmmaaﬂimmaan
Ingnsanadenyiufiy Junniengn Gt a5
FauiAedussilomadumsiEetaunmiunsaunasn
16 wazeuan1x N3 B9a U1 T I URUNUA b6 AI943
d' a U d' a J =3 Y o = a

WNBATIARAURNITITaUNLAAUK 39 bevinnadTaufisy

iﬂJLLuuaLﬂn@l%'umsfémmu%’a%l,aﬂsfm DIRNTTITaNN Lo

NNNUITEI BU nsaunaAn uazansUIznay Pb(OH),
sﬂLmumﬂﬂmumsmmmmamaﬂmaamﬂmsﬁauwm
(Figure 6(a)) U1 LAARNTIF AT 2 Theta 10-50 AN
ﬂﬁﬂUﬂﬁaﬁuﬁugﬂLLmJmﬂn@%’umﬂ’gmLuu%'\ﬂﬁl,aﬂﬁﬁmaa
NTAUNRAN LATRNAGIUMIIATIT MR BIUNIFUAUILTTEN
Lﬁaamnmiﬁﬁauﬁﬁuﬁ:i:wjnm:ﬁ'sﬁ'ﬂmaqammmaaﬂ

¥ o ' ' o o a a £
3\17]'11% @]']LLﬁu\jﬁﬂLL@]ﬂ(ﬂq\‘]ﬂuﬂ‘UﬂiﬂLLﬂﬂaﬂ‘uiﬁj‘ﬂﬁ

luanzidoinu LfianﬁzmLﬁﬂugmmumﬂn@%'m’mgm
LWUSIFaNDAY Pb(OH), wu iﬁJLLuumﬂﬂm%'mmeiNﬁ'u
lasmunasuues Pb(OH), fifnfigunis 2 Theta 20-80
mumaaiﬂvlmw msmaﬁnaummwmaﬁumm’ﬂuuLﬂu
aGsTanvasazafunsaunasn Tusmidoani win

. (a)

Intensity

N W
Lt W hasddaan,

| 1
\'_J \.JJ*J&_M;:“..“

e

Z Theta

(b)

Figure 6 (a) X-ray diffraction and (b) EDAX spectral
patterns of lead complexes
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Figure 7 Measurement of lead (Pb) at concentrations
between 0.01-1 mg./L using reagents extracted from
pomegranate peel, where 1 = Blank, 2 = Pb 0.01 mg./L, 3
= Pb 0.05 mg./L, 4 = Pb 0.1 mg./L, 5 =Pb 0.05 mg./L, 6 =
Pb 1 mg./L, and 7 = tap water free of heavy metals, when
observed (a) in vitro and (b) at the water surface sample.

Figure 8 Measurement of lead (Pb) using reagents
extracted from pomegranate peel, when (1) lead-free water
sample and (2) lead-contaminated water sample

MIATIFBLALUNATUNIANTUUFITIBINATA
UV-Vis Ua3a138nanuiNtlaliaasiditautadnsni
WU aUnaTNBRAIRNNwanes U nsssnanuiy
a £ A A o X a o o =
U3gnd TagAnTANVANTATH LaziANNTNT U INN
o ¥ L Ya da X .
wiazdurUININUU NIRANNIAaTuLIINg AUy 213,
P . .
259 uaz 370 wilwuas Fefimadenlumeanueniniu
l#l v 0 d’ G = Q- Q . Qo
Aveun WallSounsunuaUnasy UV-Vis 289813800
v A S £ @ ' & A A
uuLTans Anaanann Wu aundu nIaunadin uaz
iaanglag waalng uaz nuaalas auday uaninii
SINUNNNGILAUS 733 way 751 wlwuas WNududn
2 = @ @ Aa A v Y]
2 An Saduwnstudulddn InstAamadetauazniny
. S
sadanluansanallfaniufiaduase (Figure 9)

Detection of lead ion in water by the reagent extracted 49

from pomegranate peel

nnmMIaTInuAnlusilnaiunisganiuugs
FBmnAfa UV-Vis A9T89 Ands nsaunadn wazinena
nalaa waalna uaz nuaalas Mlildswnagdly
mMadeldin nMIaTaianznialesiolandanaain
Waanvufiu tAaanmIaies BT euasnznIuas
NIALNARNLNIEN NS N3AUNaan atnTu wiaeslulaiase
Frwdusunudimunsosuaiulanswinldanimua
madamagsdaulansldnanesiail aiiuiasomosnssy
ThAassdsdenldun anusadinnsiaowulas
Farauilaiinsnsatanzniarssiolaud anaain
wWaennuia

5 3
£
285
. . S
700 800
T T T T T T T ! T ¥ T
190 300 400 500 600 700 800

Wavelength [nm]

Figure 9 UV-Vis spectrum of Pb-complex from this research
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Figure 11 Binary complex formation of gallic acid and metal
(adapted image from (Hussain et al., 2013))

ANTu (Catechin) usnstsznauiuadnyszinn
Warlauaa JHan9iadl (2R,3S)-2-(3,4-Dihydroxyphenyl)-
3,4-dihydro-2H-chromene-3,5,7-triol uazfigasluianmiu
C H O, Tassa9289 ANUNTUIIUAIBILUTUFD I
(L'%Em’j’] A- L8z B-rings) Wazdihydropyran heterocycle
(the C-ring) ﬁﬁmjwvlamaﬂ%auum%uau 3 29WAIB s
FwdudunusinsusaliBidnaseuiulansle duntis
I¥didnasaufanylansenda ifadumnditouvaslans
(Bodini et al., 2001) a4 Figure 12

e

OH

+

OH

Figure 12 Complex formation of catechin and metal
(adapted image from (Bodini et al., 2001))
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Figure 13 Metal analysis of water samples using reagents
extracted from pomegranate peels, where 1 = water supply,
2 = wastewater from a university laboratory, and 3 = water
sampled from the Pattani River near the latex processing
plant, when (a) the color change of the reagent and (b) the
color change at the surface of the water sample

Table 2  Heavy metal analysis of water samples from
three sources (Metal Units : mg/L)

Heavy water wastewater from water sampled

metal supply a university from the Pattani
laboratory River
As N.D. N.D. 0.004
Cd N.D. N.D. N.D.
Cr N.D. N.D. N.D.
Fe 0.997 0.706 0.698
Mn 0.038 0.011 0.007
Pb 0.002 N.D. N.D.
Zn 0.751 0.113 0.007

* N.D. = Not detected
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Figure 14 Metal analysis of laboratory effluent using
reagents extracted from pomegranate peels, when a(1)
laboratory effluent and b(2) laboratory
effluent + Pb 0.05 mg/L
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Abstract

Psychiatric drugs are a class of central nervous system stimulants with a high number of reported adverse drug
reactions, ranking among the top five drug classes for adverse events. Pharmacovigilance (PV) is a crucial process
for identifying, evaluating, and preventing potential adverse events. This process is complex, time-consuming, and
dependent on the experience and analytical knowledge of medical personnel. Therefore, this study aims to develop
a model for analyzing the severity of Adverse Drug Reactions (ADRs) using Machine Learning. The process includes
model preprocessing, feature selection, and learning data sets. Five machine learning techniques were applied:
K-Nearest Neighbors, Linear Support Vector Machine, Logistic Regression, Random Forest, and Artificial Neural Network.
The evaluation of model performance using various techniques showed that the Artificial Neural Network model

performed best in classifying the severity of ADRs. The model’'s performance, evaluated using Stratified 10-Fold Cross
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Validation, yielded an accuracy of 80.60% and an overall efficiency of 77.85%. The model demonstrated a strong ability

to classify cases with moderate to severe ADRs as well as non-ADR cases. The key features that contributed to the

model’s effectiveness in classifying severity include the relevance of PRN or LNC medication administration, receipt

of high-alert drugs, history of allergies, ward type, ICD code F250 (main disease), diagnostician, season (winter),

urgency, and patient condition upon arrival at the hospital.

Keywords: Adverse drug reaction, Machine learning, Pipeline technique, Feature selection
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Figure 1 Model framework
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Table 1 Comparison of ADR-related factors with related work

Related Work 1 2 3 4 5 6 *This Work

Patient related factors

Age

Gender

Maternity status

Fetal development

2 | 2| 2| 2| <

Body weight and fat distribution

Height

Birthplace

Occupation

2L | 22| <2 | <2

Educational status \/

Patient’s disease factors

Major of psychiatric diseases

Psychiatric comorbidities

Congenital diseases \/ \/ \/

< | 2| 2| <

Multiple disease \/

Creatinine clearance category \/

Blood pressure \/

Social factors

Alcohol drinking \/ \/

<
2

Race and ethnicity
Smoking \/ \/ \/

Drug related factors
Allergy \/ \/ \/

Polypharmacy

2
2
2

Drug dose and frequency \/

Chief complaint

Drug group \/

Route of administration

Duration of using drug

<L | 2| 2| 2| <
<

Product type
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Table1  Comparison of ADR-related factors with related work (cont.)

Related Work

4 5 6 *This Work

Source of product

Probability

Seriousness type

< | 2| <]

Other factors

Diagnostician

<
<

Department of report

2

Season

Hospital admission status

Refer out

Condition of arrival to hospital

Urgency

Number of electrotherapy treatments

Patient Rights

Ward type

Number of missed appointments

< |2 ]2 |2 | <2 | <

Remark: 1= Alomar (2014), 2 = 394N N3FTRUT (2561), 3 = LINT LADTINY WAZNITANT LITABNIUNA (2563), 4 = Igbal (2021),
5 = Sisay & Wami (2021), 6 = Guo et al., (2022)

Table 2 Data characteristics of related features

Feature ID Feature Name Data Type Description
Patient related factors
A Gender Categorical Male, Female
A, Age Numerical 9 - 85 Years Old
A3 Birthplace Categorical Bangkok, Chonbuiri, ...
A4 Educational status Categorical Primary education, ..., Master’s degree, Not specified
A5 Occupation Categorical Agriculturist, Pensioner, ..., Unemployed, Not specified
A6 Weight Numerical 30 - 165 Kilogram
A Height Numerical 83 - 190 Centimeter
Patient’s disease factors
B1 ICD Major diseases Categorical E221, FO30, ..., G20, ..., M4781, ..., Z251
B2 Number of comorbidities Numerical 0-5
B3 Diabetes Categorical 0=No, 1=Yes
B4 Hypertension Categorical 0=No, 1=Yes
85 Heart disease Categorical 0 =No, 1 =Yes
B6 Dyslipidemia Categorical 0=No, 1=Yes
B7 Chronic kidney disease Categorical 0=No, 1=Yes
B3 Cancer Categorical 0 =No, 1 =Yes
B Stroke Categorical 0=No, 1=Yes
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Table 2  Data characteristics of related features (cont.)
Feature ID Feature Name Data Type Description
Bw Thyroid Categorical 0=No, 1=Yes
B11 Number of congenital diseases Numerical 0-5
B12 Systolic blood pressure Numerical 47 - 194
B13 Diastolic blood pressure Numerical 37 - 999
Social factors
C1 Alcohol drinking Categorical Give up drinking, Drinking
C2 Smoking Categorical Never, Still smoking or have quit smoking for less than 1 month, Quit
smoking for at least 1 month.
Drug related factors
D1 Allergy Categorical No, Yes
D2 Receiving high-alert drugs Categorical No, Yes
D3 Relevance on the administration of Categorical Relevant, Not relevant
PRN or LNC medication
Other factors
E1 Diagnostician Categorical Nurses, Doctors, Pharmacists, Medical students, Lab
E Condition of arrival to hospital Categorical Walking, Seeing a doctor, Wheelchair, Stretcher
E3 Urgency Categorical Emergency, General, Expressway
E4 Number of electrotherapy treatments Numerical 0-184
E5 Patient rights Categorical Government Or State Enterprise Officer, Pay themselves, Universal
Coverage Scheme, Social Security Scheme, others
E6 Ward type Categorical Acute, Cohort, OPD, Sub Acute
E7 Number of missed appointments Numerical 0-185
E8 Season Categorical Rainy, Summer, Winter
Output factor
Y Severity Categorical Not ADR (y1), Mild (yz), Moderate (ya), Severe (y4)
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Figure 2 Pipeline technique for model construction
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Table 3

Comparing different K values for each technique gives the highest accuracy.

Machine Learning Technique

Number of Features (K)

Highest Accuracy

KNeighborsClassifier 22 79.99
LinearSVC 32 79.38
LogisticRegression 32 79.38
RandomForestClassifier 18 79.99
Artificial Neural Network 24 80.60
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Abstract

The objective of this research is to create a soil health prediction model at present by simulating the environmental
conditions for growing yellow beans in four different environments. These environments involve three pots each,
representing the following conditions: environment 1: watering and chemical fertilizer application, environment 2:
watering and organic fertilizer application, environment 3: watering only, and environment 4: no watering or fertilization.
Additionally, an Internet of Things (loT) system was developed to collect soil health data over 2 months, resulting in
a total of 475 data points. The collected data was then grouped to assign the most suitable number of clusters using
the K-means algorithm. This process yielded three clusters that best fit the soil health data, each corresponding to
different levels of soil health: Suitable, Moderate, and Improvement. Labels were assigned to each data point within
the clusters, indicating the corresponding soil health level. Subsequently, the data was utilized to create a soil health
prediction model using deep-learning neural network algorithms. Through experimentation, the model achieved 98%

accuracy in predicting soil health.

Keywords: Predicting, Deep neural network, Clustering, Internet of things, Soil
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Table 3  Result of confusion matrix from training data set using DNN
Soil health Precision (%) Recall (%) F1-Score (%) Accuracy (%)
improve 97 99
medium 100 100 98
good 100 95
Model Accuracy Model Loss
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Figure 10 Interpretation of accuracy using DNN
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Abstract

This research aimed to: 1) design and develop an automatic incubator for Ban Wang Nak bantam chickens in Karor,
Nopphitam, Nakhon Si Thammarat, to control temperature and relative humidity with an automatic egg-turning
mechanism, and 2) improve the hatch rate of bantam eggs within 21 days. The system processes data using an
Arduino UNO microcontroller and employs fuzzy logic theory for decision-making. Nine control rules were established,
and a Graphic User Interface (GUI) was developed using LabVIEW to display real-time temperature and humidity
data for user monitoring. The incubator dimensions are 30x40x120 centimeters (width x length x height). Experimental

results for temperature and relative humidity control showed averages of 36.86°C and 65.16%, respectively. The in-
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cubator was tested with bantam eggs to analyze the fertilization rate, hatch rate, and embryo mortality. The findings

indicated that the fertilized egg rate at 7 days was 96.67%, while the unfertilized egg rate was 3.33%. Embryo mortality

rates at 7 days and 18 days were 1.11% and 3.45%, respectively. Late embryo mortality was minimal, at 1.11%.

The hatching rate for fertilized eggs was 95.44%, with an overall hatch rate of 92.22%. In conclusion, the developed

automatic incubator effectively met the needs of the Ban Wang Nak community by enhancing the breeding efficiency

of bantam chickens. It increased the survival rate of chicks to meet market demand while supporting more frequent

incubation cycles.

Keywords: Hatching machine, Relative humidity, Temperature, Fuzzy logic
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Table 1 Design of an automatic Ban Wang Nak chicken

egg incubator control system.

Sensitivity Factor Values
Temperature 37-38 °C
Humidity 60-80%
Egg Turner 450
Egg Turner Duration Time 6 Time/day
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Figure 1 Diagram of wiring equipment control for automatic
hatching machine for the bantam breed
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Table 2  Total role for automatic egg incubator control
Role
I[e]

1 2 3 4 5 6 7 8 9
If
Temperature L L L N N N H H H
Humidity L N H L N H N H L
Then
Humidifier / X X / X X X X /
Heater / / / X X X X X X
Turner / / / / / / / / /
Hot fan / / / X X X X X X
Cool fan / X X / X X X X /
Outlet fan X X / X X / / / /

Figure 3 Fuzzification for input and output

* L = Low, N = Normal, H = High, / = On, x = Off
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Table 3  Results of automatic egg incubator temperature
and humidity control
Day Time Temperature (°C) Humidity (%)
1 10.30-13.00 36.84 64.50
13.30-17.00 36.85 63.28
2 10.30-13.00 36.86 62.73
13.30-17.00 36.81 65.22
3 10.30-13.00 36.93 60.15
13.30-17.00 36.83 76.87
4 11.30-15.20 36.91 63.37

Average 36.86 65.16
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Table 4 Results of automatic egg incubator at Ban
Wang Nak
Results Average (%)

Fertilized eggs at 7 days 96.67
Eggs without fertilization at 7 days 3.33
Infectious eggs die at 7 days. 1.1

Infectious eggs die at 18 days 3.45
The egg spoiled while being incubated 1.1

Hatching from eggs is infected 95.44
Hatching eggs from all 92.22
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Effect of tungsten equivalent on hardness of heat-treated semi-multi-alloyed white cast
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Abstract

This study investigates the effect of tungsten equivalent (Weq) on the hardness of heat-treated multi-alloyed white cast
iron with a 0% carbon balance. Specimens with Weq values ranging from 6.0 to 8.0% were prepared. The specimens
were annealed at 950°C and cooled in the furnace. The annealed specimens were then austenitized at 1050°C and
1100°C, followed by quenching with fan air. After hardening, the specimens were tempered at temperatures between
400°C and 600°C. The results showed that the microstructure consisted of austenite dendrites and eutectics (y+MC)
and (y+MZC), with the (y+M2C) eutectics increasing as the Weq values increased. Hardness in the as-hardened state
decreased with increasing Weq values. The tempered hardness curve demonstrated secondary hardening due to
the precipitation of secondary carbides and the transformation of austenite to martensite. The degree of secondary
hardening (AHs) increased with higher Weq values and austenitizing temperatures. The maximum tempered hardness
(HTmax) was achieved at a tempering temperature of 500°C in all specimens. The highest HTmax values, 879 HV30 and
848 HVO0.1 were obtained in the 6.7% Weq specimen, hardened at 1100°C and tempered at 500°C.

Keywords: Semi-multi-alloyed white cast iron, heat treatment, hardness, tungsten equivalent effect
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Table2  Heat treatment conditions
Process Annealing Hardening Tempering
Temperature (°C) 950 1050 400 - 600
1100
Holding (h) 5 1 3.33
Cooling Furnace Forced air Air

msmﬁaanmwLLﬁaLLa:Tmaa%'ﬁagamﬂ

ﬁa%umugmm%mui@ﬂﬂﬁ{fwmuﬁwnsxmw
ERHICE LR HGHE e HIA LER 1 nagauaNuLdlay
PNpasTRNwIoauuTsuuLanlas (Macro-hardness)
Taglfia3asnasouinineda satinntinnanasay 30 kg
nagauaNLTanziafundannuudsuunlulas
(Micro-hardness) lagldie3aslulasinineda siawinna
nagay 100 g ANuudsiitafiuazianssiumisasinas
PLaulas 6‘1450Lﬂuu'%nmﬁleiﬁmﬂuﬁgmﬂaﬂ luns
‘n@aaummuﬁaLL@ia:Lmuvl,@Tﬁ’m'ﬁi'@LLuuajuﬁiwuau 534
LEELaRe

Immﬁ”nugamﬂiﬂm’;maa‘*‘?jym’mgﬂmmaau
@Twﬂé”amamsﬂﬁl,mmm (OM) Taunafnguauee
‘mm Groesbeck (KMnO 4 g + NaOH 4 g+ Water 100
ml.) LLawImqsmaLuawuluamw"nmumimwwmm
FougnanIseudIundadanIIAlBianaTalLLLNG
(SEM) Tagfiadusasiuaudgsing Vilella (Picric acid
1 g + HCI 5 cc + Ethanol 100 cc)

Naﬂ"ﬁ“{lﬂaa\‘lLLGZﬂ']i?JLﬂi'W‘V?NR

Tﬂidﬁ%’ﬂoqamﬂfﬂmwwao%ym'mﬂﬂaan
@T’Jamﬂmoaﬁ’wwamﬂiﬂmamaa%umumaau
mem Figure 2(a) a’mswumu 6%W_ uaz (b) NI
Fuau 8. 08%W._ mums‘ﬁmww 1100°C wurhlnsasds
'gamﬂI@mquﬂivﬂaumymuvlmmaaaaamvlu@ﬂgugw
) uwazlassadaginn@n (yranlud) Fegaangoany
NUITBEIBI (Wu et al.,1994) lapansluasiia MC sl
anwusduldurIanawdn §rusia M.C AN UL
WDulguiauien ﬁ]’lﬂIﬂSdﬁ%’]x‘l@ﬂﬂ’lﬂﬁ]:l,ﬁ%vl,ﬁ’j’l‘]ﬁll’]m
saslansaiigimadaiia (y+M,C) Susn lluAndiuay
ﬂ%mmw Lfiaﬁwmﬁm‘sw AenelUsunsy Image analyzer
wmwmmuwuw (Area fraction) U848NAAATTEA (y+M,C)
meumn 7.9% Iuwmu w = 6. 00% Wu 9.4% 1u
Fuan W_= 8.06% ilssrnmTdfinauyes Mo usz W
sdadummnsadumnludie M.C Ierunain

J Sci Technol MSU

ﬁaamﬂﬂsaaﬁaLﬁaﬁumaa%mmquuimam
@39 Figure 3 wud%ﬁaﬁﬂuamwguLL%aﬂs:ﬂauﬁ'azJ
anfinulad (M) nsludn@oni (SC) uazaaainludinde
w9 (v) LuaLﬂismmmuﬂummawaammmua AtuE
(Yothathorn et al.,2018) @8N WHNe SEM maa‘*ﬁumu
frunsTnismeanufounmeldsniizdenin wuin
Fuamly Figure 3 FUSumosmnludmndadotosnia
wifitSinansinuladuszaslodn@snlannnit lasns
e s ludsiia M C azaadSunmansuanlulansnasuinad
vl C_ vasdunulndifssiugud lunzid ST
Mo ez W fﬂ:d@La"mmi@ﬂmﬂaumaam‘iﬁluﬁnaﬂn‘jﬁlu
aaamvl,uﬁ'lmzwj'mmsmuﬁa mwasl,ﬁaaamvluﬁm@
Lanmmwmnmu am%nmmsmﬂmimuvlsm M) quaa
i aamlmﬂsmmaaam”l,ummaamqa@muavwﬂimm
mﬁ“’l,uwnama’fnmmmﬂu"lfnmﬁwuaai’mvl,iﬂmmual,ﬁw
W geaz m‘lm Mo uaz W azanoluaasmn ludanniule
&a% Mo uaz W oz angmun)dl Ms uazvilwiioamnlud
maamamdmiqmmmﬂmﬁl@]

a)W = 6.00%

€q

b) W = 8.06%
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(a) and 8.06% Weq (b) hardening from 1100°C.
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Abstract

Solar energy is a clean, unlimited energy source that can be utilized without causing pollution or environmental harm.
This study aimed to: 1) apply imagery from Unmanned Aerial Vehicles (UAVs) to create a Digital Surface Model
(DSM) for generating a map of solar radiation potential areas at the household scale, and to analyze solar radiation
using Geographic Information Systems (GIS); and 2) analyze the suitability of solar cell installation. The solar radiation
potential areas were categorized into four levels: high, medium, low, and very low, with the very low level deemed
unsuitable for installation. The study found that high-potential areas for solar cell installation are those that receive
sunlight throughout the day, with an average radiation intensity greater than 5.28 kWh/m?/day, including open spaces

and roofs.

Keywords: Solar radiation, Solar energy, Unmanned aerial vehicle, Digital elevation model
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Figure 1 Study area
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Figure 2 Methods for analyzing area solar radiation
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Figure 3 Methods for creating solar energy map



Vol 44. No 1, January-February 2025

7) M nsiiteinuaiuimanzanly
mMydaasmasugioning lauldinmainsudsfuig
ﬁ'ﬂﬂmwLﬁammmuw’ﬁwiﬂﬁhwé’dmmmmﬁmﬁéw%’u
Urzinalngnsenmewdsnm Wielddniunmsaasamag
usaiadluszauniizan lagfduneumyienzinui
a4 Figure 3

Table 2  Criteria for dividing potential areas
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Table3 The GCP and GSD quality
RMSE (m.) GSD
Areas GCP
X Y z (cm.)
1 5 0.012 0.007 0.008 2.12
2 5 0.011 0.014 0.021 2.12
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Figure 4 UAV photogrammetry results
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Solar radiation results

Solar radiation(kWh/m*-day)

Order Details Note.
area 1 area 2

1 Max. energy value 5.52 5.53 Open area and roof

2 Min. energy value 0.00 0.00 Area with large trees
3 Mean energy value 3.56 3.74

4 Dir o 4.32 4.32

5 Dif o 1.20 1.20

6 Global 5.52 5.53
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Figure 5 In area study 1, global radiation map
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Table 5 Monthly solar radiation data
kWh/m*-day
Month Data from a 10-year retrospective Solar radiation from DSM, Solar radiation from DSM,
thermopile pyranometer Area 1 Area 2
JAN 4.57 5.15 5.16
FEB 4.52 5.39 5.40
MAR 5.69 5.65 5.66
APR 5.31 5.80 6.05
MAY 5.03 5.16 517
JUN 4.89 5.11 5.13
JUL 4.76 5.15 5.17
AUG 4.97 5.16 5.17
SEP 4.72 5.06 5.07
OCT 4.41 4.84 4.85
NOV 3.91 4.53 4.54
DEC 3.58 412 413
Table 6 Comparison of Thermopile pyranometer and DSM
kWh/m2-day % Error
Month
The diff. value of Area 1 The diff. value of Area 2 Area 1 Area 2
JAN 0.58 0.59 12.69 12.91
FEB 0.82 0.83 19.25 19.47
MAR 1.08 1.09 0.70 0.53
APR 1.23 1.48 9.23 13.94
MAY 0.59 0.60 2.58 2.78
JUN 0.54 0.56 4.50 4.91
JUL 0.58 0.6 8.19 8.61
AUG 0.59 0.60 3.82 4.02
SEP 0.49 0.50 7.20 7.42
OCT 0.27 0.28 9.75 9.98
NOV -0.04 -0.03 15.86 16.11
DEC -0.45 -0.44 15.08 15.36
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Table 7  Results from the assessment of areas with solar energy potential suitable for installing solar cells.
Results from the assessment of areas with solar energy potential suitable for installing solar cells
Solar energy potential areas (m?)
Order Details Note.
Area 1 Area 2

1 High potential areas 5,443.97 m* is 10.53 122.01 Open area and roof that
(>5.28 kWh/m® percent of the total area m? is 0.18 percent of the receives light throughout
-day) total area daylight hours

2 Medium potential areas 18,445.63 20,442.99 Open area with intermittent
(5.28-3.56 kWh/m? m’ is 35.68 percent of the m? is 30.10 percent of the  shading at certain times
-day) total area total area

3 Low potential areas 18,239.52 22,472.67 The shaded area of tree
(3.56-1 kWh/m? m’ is 35.28 percent of the m? is 33.08 percent of the  canopies
-day) total area total area

4 Very low potential areas 2,330.14 2,680.06 The area of rubber and
(<1 kWh m’ is 4.51 percent of the m? is 3.95 percent of the palm plantations
/m?-day) total area total area

5 The area with trees taller 7,240.28 m? is 14.00 22,209.55 The area unable to install

than 11.00 m.

percent of the total area

m? is 32.70 percent of the
total area
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Figure 7 Solar radiation potential
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