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Abstract

This research aimed to study the properties of minerals that may be
potentially used for local industrial development in the areas of Roi Et,
Yasothon, Buriram, Bueng Kan, Nong Khai and Udon Thani. The results of a
questionnaire indicated that the respondents’ access to data about minerals
in the target areas was at 59.55%, whereas the access to local data was at a
lower level at 51.91%. The data concerning application of local minerals was
also needed at a higher level at 65.51%. The minerals in the target areas
were; sand, glass gand, variscite, clay, rock and kaolinite.

Roi Et glass sand (REGS) and Bueng Kan Glass Sand (BKGS) were clearly
fine grained, which were different from Yasothon Sand (YSSA), Buriram Sand
(BRSA), and Nong Khai Sand (NKSA), where quartz was found as their main
mineral. White fine Hexagonal Variscite in quartz sandstone was found in REVC
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(Roi Et Variscite). Buriram clay (BRCL) contained clay soil with fine monoclinic
quartz and had a diaspore microstructure texture. Bueng Kan Sandstone
(BKSS) was a red fine sandstone consisting of hexagonal quartz and iron ore.
Buriram Basalt (BRBS) was fine-grained mainly and had plagioclase feldspars
with other minerals such as quartz crystal. Udon Thani Limestone 1 (UDLS1)
and Udon Thani Limestone 2 (UDLS2) were grey hexagonal calcite and quartz.
Udon Thani Kaolin (UDKL) was a clay mineral composed of monoclinic meta-
halloysite. According to the results of this research, it could be considered a

guideline for the development of mineral materials into local products.
Keywords: mineral materials, glass sand, variscite, kaolin
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31.40
2815 2923
2570 26.21
2 20 1736 15.90 » 20 16.77
] s
) I . ) I
0
mnwam Hun Ewnee Wl oy D sidlae [ ] Wnian Wan W Uunans
seauAUEALY seiunadnieloyaunasTanussng
f. .

a o a ' a ' Y a ° 1% 1%
sun 1 Naa'ﬁ’)%ﬂ’nﬂﬂﬂl,ﬁumaﬂﬁujEJ\T]UU?W"I??"JU‘W@QQ‘U f. ﬂ'J"IﬂJQ'WLfJuC‘]@QGLGU

L1

Joyaunasianneane uay v. sesumsidntadeyaianneasng

80 65.51 64.14
54.97
0 5291
39.09 38.37
g 40
)
NS
20
0
5 & ; @g@“ §& a@& @“i’}
B ogy) E‘{k O ii@ fQ\’*\
& N & @‘*?Q
&SA %\@6 ) & &
& &
K 5

P a & ' ' Y a v Y] 1o & v v ¢
sun 2 ﬂ':]']llﬂ@]L'WL!‘WUFJSQWUﬁﬁuV]@Qﬂum@TaNﬁa'gﬁ@LLiV]"ﬂ']L‘UUWE]\ﬂ“UTJﬁ%IEJSUU
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N3dITINAEU

Mnsansdsalagluuaouam uaznIAnwlenansiigteanuintanus
TustosdudmneUszneudieianmang 6 nquieiufe nieneaiis neui
w3ales AundletdmTuAumeg AunaIvnTsy wagwsAuLd (Nsunswensssedl,
2552a, 2552b, 2552¢, 2553a 2553b) sauandlun1sned 1 uazldvinnisdrsanuans
Tuanse?l 2 nsreneaine Usenousag YSSA BRSA wag NKSA lag YSSA Liunse
waihd du BRSA iWumsisusithya Tuvniedl NKSA WWuundmeusitiles noui
Usenousie REGS waw BKGS ilunmeun diuusniales REVC 1dandrsanluiiud
Unatumaivn ludewinfesda (Sheldon, 1984; nsunsnensssdl, 2552a)
Auwmlleadmsufumn BRCL ladoyaana1v1ivngnamvnssuiesing uminede

[

1UAUITUE Aofumberain UrunuesAy divatiudd snneawlesyssud

2D

i

dnaarmieanevziunldduanlusuium lunusiinguitugaaimnssy laun

BRBS BKSS UDLS1 uaz UDLS2 lne BRBS uiiuuseeanfilunanszangegluuiin
Fuadanas wazsuaanein diu BKSS Wukunseanmileafiuya luvaz? UDLS1

o A

way UDLS2 ufiuyu uazusAuuy UDKL WuusAuvninnuvasfiinediudl

A13197 1 unasdagneaiadminglunisdina

a1y s ALY viladsn AunUa
1 YSSA Yasothon sand nIeneas e aludlos o.1fies 2.0la03
2 BRSA  Buriram sand PR GERR f.day 0.afn 2.43508
3 NKSA Nong Khai sand NN adude oifles .nussany
a REGS Roi Et glass sand NN .00 a.vuemen 2.5eu8n
5 BKGS Bueng Kan glass sand NTBUA7 f.4901 04901 2.09n19
6 REVC Roi Et variscite wssalan m. dum o.ilos 2.50018n
7 BRCL  Buriram clay Auwndlen p. Ut a.dles a.u3sud
8 BRBS  Buriram basalt Huvgaead n.anedn o.dlos A.y35Nd
9 BKSS Bueng Kan sand stone AUNIE 7.9 9.U01nAm 9.9901%
10 UDLS1  Udon Thani limestone uyu n.andied 0.1 law 2.90557%
11 UDLS2  Udon Thani limestone uyu n.andied o.ulaw 2.90557%
12 UDKL  Udon Thani kaolin WIAUVY AAULA 9.8 1.905571]
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A15197 2 NSENTIINAFUINLATNSIRUMBEINAFDY

UsLIn . IETEhY
Taus

LazA981MAEaU wazAg1annEaU

BRCL
BRSA BRBS
NKSA BKSS

REGS uDLS1

REVC UDKL

nan1svegeuluiosUjuRng

faa

AATEImEndeRanIsAuflnea (Digital Microscope)

LAnINAIATIiTENdoansIAiATnealumsed 3 nsonoaiia YSSA uag
BRSA fdnvazidunsedaandoniomervithaasou NKSA Wunsedinaziden
fwmednimageufady nrevsaudiansuafiudug Fevuagunn naouf
REGS waw BKGS fusznaudiensieifinavidendvin farsuafivduqidntes
dewFeuiflsudnumuzvemseuiifunseneadns wuin REGS uag BKGS fivuin
BUNIPALIBEANTINTIUNDATIE YSSA BRSA wag NKSA wenNinTButasoly
fovannuaziimnlavendinamendunnnindedisutunsedeains druusdaled

@

REVC (umausdvnunsniuegluiiuniedloavidundinaaiuns waziivuinda

wsazdenundeisuiuauineyniavesdiangis Auwmiled BRCL ddnwzidufiu
willeafdnvazmdownndsznoumedafuieaziBoauinaiadoganiadvinds

Wenageu wazilansuaiiudue Welueglidun

o

Ui 9 atiudl 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NI TIMeIanswasinalulad wninedesvigenssiil
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

M15199 3 MINATIENAILNADIYANTIAUATAOR

’31616! 15X 35X 200X &6 15X 35X 200X

YSSA

BRSA

NKSA

REGS

BKGS

REVC

Tuduitugaamnssunudn BRBS \uiiuuzweadiidnvaidudindeddfiile

avdeauLUuUsENaUMELIaNANLSIoazdunNIn wIknadloraamanalns 2w
aduiunanaenddundlatiansuaiudugdevueglinin luvuei BKSS Hdnwasdu
funneideazidendunuauananeiu (1/16 - 2 Sadwns) WawsdulngiJuide
wiAunadeuUTagUsraunIndana (aend vise 133n) ueales lalalud uazindn
ponles duiiuyuanssndl (UDLST uag UDLS2) flusvidnfausuaaled visounaifes
¢ a ' a P @ v a gy I3 '
AsUBUAdIBoullasuaiududeyuegidntes wIAuY1Y UDKL ldnwuziluus
a ~ < a a Na A & v o o a W |
fumteidinaridenunndunidaisvudntos tnemaauenei 200 windldaunse
1 = v v
1DWAUVUNATIN LS Lo
A1SATIZINITHAY BUUYBISIFDNG
ATILATIERNSREIULYRSSIELeND (X-ray diffractometer, XRD) lanan1s
naapufinandluguns Giasieilaegiudeya Crystallography Open Database,
COD) M518na519 YSSA BRSA NKSA i wimandidusidusenaunan taassuunan

a1

(crystal system) wuutgnwzlnuea (hexagonal) HA18n351N15SUd Yy 1Ugaan

o o
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(max counts) i3 260 iy 26.874 Tng YSSA flsAuszneusesAoiuaialud
(berlinite, AIPO,) NKSA flasAausznauseailumpusuau (corundum, ALO,) Litea
\Bntiee @2 BRSA lanuunsusynouses nsieuna REGS way BKGS dusuande
wIAERgsEUUNANLUUIENgElnUea UA19RTIN155UdIMaIaaLiniu 26.7308
#1115 REGS way BKGS a1uaiau 1aeg REGS lunuwsses BKGS fiuesalumiduy
paAUsENeUTEs UenNEMINRiansanderndia (Peak) w81 REGS waz BKGS dandi
figanimneneaivesnatiulddn yaenfumsidevuliesnindledivuiunseneaiig
wsa3aled REVC fusndndaunsairondfidlszuunanuuuignagslnuea wasd
pedUsznausendunsinialed assadandnuuuieneslnuea Tudelufiegng
nagauilosusznausesheameniIaledunsnluegluniniond Tuvaiziinumien
drwSuRun BRCL Huswdn Aeusmendfifiszuundnuuululupddn (monoclinic)
waziilnozales (diaspore) useAUsznoUTal NQUALERAMNTIUNUTT BRBS Tus
nanAslsmBnglassassnanwuUIEnelnuea wazillneravssidussdusynauses
@71 BKSS Usenaumieusniondlaseasawaniuuionasslnuen avussesroluasalus
Tunguiuyu UDLST way UDLS2 flvllavesnguuivianassviln feusuaalyd (calcite,
CaCO;) UDLS1 filassas1amanuuutanaglnuea @iy UDLS2 fuaalamlaseasiawan
wuusenTudnda (rhombohedral) Tansiiususeneuseufuusmond Tuvasiius
Auv17 UDKL finsudnansviinUsenausigiunianaasslad (metahalloysite,
ALSI,05 (OH),) szuundnuuululuadiindliA1dnsinisSudynyiugagn ﬁgm 20
WINAU 26.8740 WALLINANTDIANIABLIAIDAGIATIAS 1NNANLUULIENYELNUBA
Tnownusaasslefduusiidmualinduaaiuglomsn (hydrated phase) v83fiuw1
(kaolinite) Inefiezgfilug@ing (aluminosilicate) \WusdusznevveseumausAumile?

(clay mineral)

=)
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(Coupled TwoTheta/Thets) BRSA
o= 9 - 0 m—
- Q Quartz (510,) -l Q Quartz (510,
. Be: Berlinite (Al(PO,))
i | -
- Q i Q
- Be o =1 I Q
S S D SN S S re R TS S S T P B #
PP a— P ——
(Coupled Two Theta/Thets) NKSA (Coupled TwoTheta/Theta) REGS
Q TE gt Q bt
- Q Quartz (SI0,) Q Quartz (5I0,)
Co: Corundum (ALO,) 1
|
- o) o Q
Q o ] Q
— S Oy o b 4‘. Bt T T (O (| | .
- - - - - - - - -
i gt entraasn ot 598 -
r(w Two Theta/Thets)
- Q
- Be: Berlinite (A(PO,)) Q: Quartz (SI0,)
_ Va: Variscite (AL(PO,)
1 Q
wd Be Q A
% Be Lu l " 1 PO VIS © ) = Iz
e it P e .1 80089
(Coupled TwoTheta/Thete) BRCL (Coupled TwoTheta/Theta)
- Q s =] Q
= Q: Quartz (SI0;) Q: Quartz (SI0,)
— Di: Diaspore (ALO;) Di: Diaspore (AL,O5)
!'— \ N Di Di
= L MM
= Q g | “
- ' Di D Q ::
_,_._.,__I__L:L_NN\.._,__,,L‘.\A.A_A_}«__L o I VS| oo ’
A A S : o " -
(Coupled TwoTheta/Thets) BKSSV (Coupled TwoTheta/Theta)
| femmemmnesesy | Met
-] )
| Q: Quartz (S0, Q: Quartz (Si0,)
1 Be: Berlinite (APO,) Met: Metahalloysite
| -1 (ALSi,05(0H),)
! | §
-] o -
i

| o Q ¢}
becaditallocndivg . L

Fhils ey TPt (Conptod ToesThaterThets) Wie1 54060

Met
i N 0 0
e aasaaacer o Y SO MAEMAJAJA~L PR D"

(Gm?:hd TwoTheta/Theta) UDLS1 (coupled TwoTheta/Theta)
- Ca HE=r— Ca
o | Ca: Calcite (CacO,)
- @Atz 60) Ca: Calcite (CaCO,)
;_’.. Q Quartz (S0
S:: g
g o ca C@Ca Ca - o Ca Ca Ca
S -1 DU I U WU SOV i O P :
o a I3 X v a ¢
5UN 3 wamsliasizinsideduuvesisdiend
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wwanslunsiaudanustunuidiung
N31810a319 YSSA BRSA uaz NKSA dslifinnuuigndiiissnaiiazlddu
Tanusniondle wiaunsalduseleniliadunyeneadisuazldiludiudsenauves

9

HanSnuTignanssuneasald wu diunautanrounin JanTudiuneunind iy

@

N519uA2 REGS way BKGS tWunssumilusmendilunsdanisssuvifegnsiodfgy
Fausmondanunsaliusslovildvainvats Wy gravnssundnuia gnaivnssy
N3¥3N YAAINNITULIAN eRaImMNIsUNaBlane anaInnIsuLAll LazanaInnIsy
duq wu Jaovulyl awuiuanufou Sgnul inTeundou Wulsvesdant Tlunns
nasleiondaing Iuveunarildiluasiadeutui Fandmsuanudalay
(silicones silicon) @amauAslun (silicon carbide) (34 15eAaln, 2542; @n1n1g
WiaaKs, 2544; Stewart & Simmons, 2006) k3315@bad REVC Wuaisusenau
sgfiflsuveanndaanisalfidutaguanfinluiuuddonsnanivaisazans
wpadendaia (calcium sulfate) wazlafisndaing (sodium silicate) [uvesnan
d1mFuautes1dn (flux for ceramics) T@ATLUUATUANTTN (dental cements)
AouN3ARUTL (waterproofing concrete) tWuansmiravadlnidudnssufizelu
MsduAIZRasBund (catalyst in oreanic synthesis) 1383d019 & WIium iy
grilunandesndadmiuusamilsansamizenns wagldlunisannisiuveavie
lun1sdugunsaiiun (Grace, 2014) wen il REVC Fafinnsdneninduunltldidu
Tannoanaduuiuuuiuseiail (chemically bonded phosphate cement, CBPC)

19 (Wongkamjan & Jumepaeng, 2020) Autntleadusuauni BRCL @unsalauay

[
[V

AuRn gty s tnwas AU te Nail

[%

psiimsAnuanandRdiaAnduieuly
Usznou THun msvaaounuantd Fudan nmsnadudadu anmmili nanfidna
VULIIIU9 45 lalasiuns mwmmi'm'ammLLazmiQm%mfﬂ (8573504 ASANIY,
2551) BKSS Wufiunseneadne deamnsalivsslosdlalumemsieads Seuenumie
ﬁ]'mﬂflﬂﬁi’fﬂiﬂmﬂumsﬁwLﬂuﬁuﬁaé’qm%ag BKSS Faiinnuutuludiiofiu
ausadandaduuiulaluieituiussusaz Runnstaanunsaluldlunisiily
uneadnuagilyadigeduld UDLST uay UDLS2 Wufiuyugnamnssuldluauung

L dyel = (3 1Y ) ! (3 5 QEIIA gj U
yulld uenanilfadiosiusznouinnninferar 50 Wunsuaalasvialiuyunasunas

o
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Juealeigasimnagldlunseinyuiiuudledod] wundifeusenled @ nuslalalud)
ldiAusevay 3 Fan ldiiudesay 8 warUsurmweanilasiy (Na,0+K,0) Lty
fpaaz 1 (Manning, 1992) sddusasinisdnwselu UDKL Wuwsiuenn aanuy
wienaaeslediinuantd lauwn AuazBenvetoynIAlinIIN1ININETIUYIA
oumalsifimmen iuds warflsagnninansiedidug asnsaldlugmamnssuesnin

o a a a

d 919 WAERn NITAY NTHARIROAUBEANUIAINAUYIL ﬂ’]'ﬁLLEJﬂllaﬁULVigﬂE]E]ﬂ

9 v

I 123

a aa U & a + U A
nfuvIlnedsnuLidlalasiaudalngd danseaesiin Yo Tanedevlunasna

q q

v ey

RAEMNTINATEIAWNT anavinssud TdAululefudmiunaniaminaeansgngu
(porous) Humtniun (ATUN @188unied, 2561; rudeyaduasuiazenseau

AAMNEUAT OTOP, 2561)

A3UNAN13IY

1. nsdsialasiuvaeuaunuIlulssiunnudndudedideyaunasian
reaf1dluriesfunuirdeyaunasianneairdlusiosdiuiaududulussfuunnis
wnfiansmiugeieiesay 59.55 luvarfimsithistoyatanieatsluriesiunduey
Tusgsudesihifiaonuiuiiefesas 51.91 Fearunmsfunnudeanislédeya
dudsmifiudeyatanusiidndudeddussleniluiiosdiu wuiuumiemslivselovd
fanudndugeiianlaseglussiumnianniignsmiuiosas 65.51

s £

2. Msneaaulurie sl JUANNT HaN1IVAE0UMENaBIaNnIIARIVaNUTN

1Y) | a

Yannaunsnufe ns1enead1e YSSA BRSA way NKSA unsredinazidenauianey

9
v

duenaseu dvwadlavseaziden wazllansuafiudus Wouuegun unneeain
N8 REGS way BKGS 1Hunsiedinazidundunn fusznaumensieniaisuaniu
Welusgiantes druusinsaled REVC iluusdvinieaziBoauinunsniuegly
Funseiiieazidun BRCL WuRumiedinfuiloazidenuindunidsiinaseuilans
a < v [ = [l dy al | a '3 & (Y} [
1anuantay BRBS Wnnanwsiloasdununnwsunadlamadinanauls dwnaduny
nAnA99d dv17la BKSS Wuiunsiawinazidundung Usenausioiinnwsnlond

fwdneenledideuuianussaiuninddnt UDLSL waz UDLS2 findnvesusuaales

o

Uit 9 atudl 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NITIermansuazmalulad wninedesvigenssii
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

dgouanuaailounsuaiuniazndnveIniand wsauw1d UDKL iuusidinasiden
unduasiansuaiuduievusgidntios

MaeTgnsEsuTesadiond nuwaenoadna YSSA BRSA NKSA
fusmendiduesdusznounan lnsusniendssuundnuuuiangslnuea nseuia
REGS BKGS fiusnanfianintandszuundnuuuiangzlnuaatduiundiiiosasy
w3mendgIndn wsnsaled REVC HesAusznausenduinialadlasadiamdniuy
wnwelnueaunsnagluwintend Aumietdmsuiumn BRCL TusndnAausnlend
wuululumdlln nqufinamaIvingsy BRBS BKSS UDLS1 wag UDLS2 wu31 BRBS flus
nanfausatanduuulentzlnuea diu BKSS Usznaumenlenduuuiansglnuea
lunguiiuyu fie UDLST wag UDLS2 flusvdnpieuaales UDLST dlassasnendnuuy
wnazlnuea du UDLS2 lasasandnuuusenlugnsa wsiuv1 UDKL Usenausie
wenusaasslydszuundnwuululupdinduesdusznauman

3. wwndlunmstan faauslufiuiinaneg naedeasns YSSA BRSA uas
NKSA arunsalduselevilailunsensasiwasndndudignainnssunaadele
N8 REGS way BKGS fusmendeteiuddy eanusoldusslenildvanvane
Judwuszneulugnamnssy usiialed REVC iuansusenevegiiflouvean
Huansusznevegiiilon Geanunsaliludumsd vuwnin Sagduudiuanssy Yag
Woawlnduduuuiuseindl Aumderdmsuaumn BRCL duwilduldluanuesin
waghumnldfeliosdinsfinmauautfifuiy fugnainnssy BKSS Wufiunsg
roafrauazduualiuasudsgulsiyadigetuld UDLST uag UDLS2 \lufiuyu
gaamnssy Mlunuasuldmnazlflunsudayuduuddndudesdnisnwsely
w3Auv1? UDKL WuwsAuwnanunsaldlugnamnssuwsingnamnssunszay @

BN WANERN LazNARAINDUe

LRIEIEIE

nsAnw i dufsanmsfnuanauifingauitunTlilhiuausluiosdu
FadugniFudureansadsesdauilufiosiu wardndudesdinniwanisfinui
Wanwdededufunuimamsndnuagsesen dmiudenengiiesiudely
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fdngaldmennunanatvayuyuideaindidnauanenssunis

Wewwd nsatuayuan newide anduidouazinu uazansfalamans

wardnermans uninendevinseadn fideveveunsenanluediegald a lonail
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UNUMYBNRA INsAngRsuLaza1sYtenanasslunswauIdisuelinauusle
Uszazuzude Feflwazhifiindaazszund I nsidanansdienannss
ROLES OF MALTRODEXTRIN AND DIRECT COMPRESSION FILLERS (DCFs) IN
FORMULATION DEVELOPMENT OF PRASAMAWAENG COUGH TABLETS
WITH AND WITHOUT MENTHOL I: SELECTION OF DCFs
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UNANEa

nsfnyAdeiitnguasasdifiednidensiauazUTunmarsdionennss
(DCFs) mnzan anssusndaveseUszazasuis uiausduedinouudlofi
QmamﬁﬁmqmamwmummsﬁmaqmmLLUiUiauﬁmﬁfﬂMLﬁ@ (USP 40 <2091>,
2017) wazHunusigteuliawile AeAduuds > 5.5 Alansu AIunTeau < 1.0%
(USP 40 <1216, 2017) watazarsendaludin > 30 il wdnadamiumagey
anuuanaegldeddyvesainuautinisnisninvesedineuudloUssas

UZWIAITUAIG9) A NITIATIZRAMNLUTUTIU 91 p<0.01 wazn1sTsuisuluy

* Jussanuau: Ayaunsal s9wmes

81d: kanchanaporn2727@gmail.com
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o w ! [ e

-:4' ) a A a = aa a o w i aa
WW@MLW@aﬂQWNNuHﬁWﬂmmaQﬂ’]LQaEJEUENﬂQNV]@%G\ﬂﬂusﬁﬂisﬂaﬁﬁ@ﬂa’]@Uﬂq 1@836

<

Lease Significant Difference Procedure (LSD: 1.0% allowance ﬁ a =0.01, 2-tailed)

'
(% ' a

wiguedineuunloUsyazuzuiarnsusieg 1 PVP K-90 USunal 3.0% g

[
° @

iminluasdanieg nelduealnsiandasu (MDX) USuiad 0, 40, 80, way 120
findnsu/dine luvaugdiusiar DCF fie MCC PH-101 w3o MCC PH-102 vi3alaiudn
waatdoueaalalowsa (DCPD) 14 200, 160, 120 way 80 fadnsu/ufinen
AIAINU WUIINTEeNTY MCC PH-102 wag DCPD TutSunm 120 wag 80 dadnsu/
dinen Wsisuedia ¢ ssuiidnnasendneuuile wazliduuszansaiy

LUSUTIUMUNAANIT 2.0%

Adfsy:  B1Uszazuzuds, sndaouudloUszazuziuds, @1598n0nnTs, LNaIIE

Winauwnle

Abstract

This study was aimed to select the appropriate type and quantity of
direct compression fillers (DCFs) from various tablet formulations (R,s) of
Prasamawaeng recipe in order to develop the formulation of cough tablets
whose physical properties met the requirements of weight variation (USP 40
<2091>, 2017) and cough tablet criteria: tablet hardness > 5.5 kg, tablet friability
< 1.0% (USP 40<1216>, 2017), and mouth dissolving time > 30 min. Statistically,
analysis of variance (AVOVA) was a tool used to test a significant difference of
a mean of tablet parameter of one R, from means of others, at p<0.01, and lease
significant difference procedure (LSD: 1.0% allowance at d =0.01, 2-tailed) was
used as a multiple comparison to significantly compare adjacent variety means
which were arranged in order of magnitude.

Various Prasamawaeng cough tablet R,s were prepared using PVP K-90
as a binder at 3.0% w/w of formula, maltrodextrin (MDX) was used at 0, 40,

80, and 120 mg/tablet, whereas each DCF: microcrystalline cellulose PH-101
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or PH-102 (MCQ) or dibasic calcium phosphate dihydrate (DCPD) was used at
200, 160, 120, and 80 mg/tablet, respectively. DCFs selected were MCC PH-102,
and DCPD at 120, and 80 meg/tablet that could provide 4 R,s that met all

requirements of cough tablets with % coefficient of variation of less than 2.0%.

Keywords: Prasamawaeng recipe, Prasamawaeng cough tablets, direct

compression fillers, criteria of cough tablets

unin

gsraruzwidneglunduinwoinisvessruumadumela ussimeinisle
vilviguae drsduiauvy Safldruusznauvesayulng Ao ansduazn 1 dqu
wiiusey 3 @ lumumlounaslunsins eeeas 4 dru nauvuisdunasua
UzIILATD 9871982 8 72U (AMENITUNISHAIUITEUVELAIYIR, 2562) 1Tusn
Usgdrtunnulunusifunds dalgnuzuisiunazgnuzuiaeieiduayulnsndn
(nes3Fen1an1sunns, 2528) (Deb et al., 2014) wuiansadauzuisfuiigninig
ndinerenseengrsantin Funssniau anld nassuuUstamdlunats (Deb
et al, 2014) sLuﬂﬁﬁﬂmqwémﬂmé’ﬁmwmmiaﬁ’ﬂmﬂmamﬁqm%a Tnganana
Uz daAtomeinuazienuea wuansatavuIe 200, 400 faandu/Alans ﬁqm§
AUATUNIONIEULAZINTITAU Imaﬁuéy’mmmﬁuawiﬁué’mﬁQﬂmﬁmﬁﬁwéamﬁu
denalruLlAgafuLAng s leu wazAaaWisidiu 1 wag 10 Jadnsu/Alansu

= v o w

auaiy (Yund wgdne, 2549) uguisdarsdrdydulaariudaneasen Lazans
Samoneudnauildsfignisiunisdniavuaziunuaiiieluszvumaiumela
(Jayakumar & Murugan, 2016).

118 U5V (2535) vhmvnaeadnedaudleduiaunzussazusuis lngan
USinauraenainaasenSuisulusaads 200 ivde 50 fiadniu/idieen uagldansae
5 ¥iln

fingn 1HuUsEANS uay anqul] wawuda (2552) ImundinfusidiaUszay
uzui wisulaemadaiunsyailon asifinuiuuilife wudvea wag MCC
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(Avicel® PH-102) ansBiaimeiildfe PVP K90 uazanstmnzrauvasaafuiveziaide
Tudmsndau 3:1 Taethuin ilenaundusasiiivy uazgenslaausssaniudalald
a15taeuanda vlfensdialutinlduiuiu Tnsnisnenduenfiavuin 11
fladuns s 400 dadndu Medewmendinsdaaniies Wisuiilouna
nswaufusdneundle 3 fsu Aldarsdaniznanluusuim 4.0, 5.2 uay
7.1% laediuauuinea 100 Sadnsu/dingn way MCC 30 adnsu/uinen nuinsisu
ArfgadiansBainmenay 5.29% Wanuuds 4 Alanfu Arundeu 0.02% waziaiuan

f7 7-13 W19

[V
o A

nsAnwITeaailigauszasdiiie Andenvlinansyignennsan 2 viia Tu
USunaiimunzan anndiiueneudauileyszazuzuis 12 ddu s luimunen
dineuudloUszazuzuiandsady satlsuazsadiudnfinuantinismenimdiinae

gnauwitanaly

F/ANluNITIY

a5.Adl

a150afl 7148y commercial grade fi8af - PVP K90 Usrazuzu
microcrystalline cellulose (MCC) mumwmmaﬁﬂ 50 lulasiums (PH 101) uag 100
lalasiums (PH 102), dibasic calcium phosphate dehydrate (DCPD), anhydrous
citric acid, sucralose, lactose, 95% ethanol, orange flavor powder Wag maltodextrin
(DE: 10-15) stearic acid, fumed silica, 5w%qw'§ (Purified Water) asiadlfAldduy
reagent grade & monobasic potassium phosphate Waz sodium hydroxide sUszas
Ui e uneuussues 40 (40-mesh sieves) ielidursiisuiunenfunsazidon
Aoy @ fumed silica YuRIULSILUBS 80

fsuedineuunleuseasuzia

namashiueneuudloysrazuruiaivoun 12 M3u Usznousendy 114
MCC PH-101 nga 2 19 MCC PH-102 uazngy 3 14 DCPD lneduunuvesansyie
eNATTl 200, 160, 120 uax80 fadniu/finegn mudiu nguusnisdiu 1-4 ngu
a0ailin$u 5-8 nguansiadidniy 9-12 drunealmandmu (MDX) Tus$udldazdu

o
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USunau 0, 40, 80 war 120 Hadnsu/winenud1fu dwduins 3 naussy lagans
FrunenassIuiu MDX tu3uasiu 200 adndu/deen Tuyne fsu citric acid
THusesaiUsen sucralose 9usasamnu PVP K-90 Usunas 3.0% Tastniinves
isufuansinng dmsuiuneunauneunensdin vesansuaeau stearic acid,
1.8% Tagtmiinvesdidu ansdaelna Aerosil”, 0.3% Tagtutnvesindu uas

orange flavor 0.7% lagtntnUIMNSU WASNAULASTAEY AIR5197 1

A15199 1 LanInNskUSHUUSIMLealnnngnsY tneda1stienennssAe MCC PH
101, MCC PH 102 %38 DCPD d1usundnsndinaunnloussasuzuia

91U 1000 Liin

Formulation

Materials
1 2 3 4 5 6 7 8 9 10 11 12
Prasamawaeng 200.00 g
MCC PH 101, g 200 160 120 80 - - - - - - -
MCC PH 102, g - - - - 200 160 120 80 - - -
DCPD, ¢ - - - - - - - - 200 160 120 80
Maltrodextrin, g 0 40 80 120 0 40 80 120 0 40 80 120
Citric acid 50.00 g
Sucarlose 5.00 ¢
Lactose gs. 10.00 g
PVP K-90, 3.0% w/w 15.00 ¢
Ethanol Solution, 0 10 30 50 0 10 30 50 0 10 30 50

% v/v of 120 mL

Sucarlose, 1% w/w 5.00 ¢

Orange flavor

Stearic acid, 1.8% w/w
9.00 g

Aerosil® 0.3% w/w 1.50 g
Total tablet weight 500 mg

mnenedalasmaiianisviunsyaden
19.A503999 Electronic Precision Balance sd1uusznaunisee luusuieu
muansinsunaely lansgndseazusuls arsdienennss Ae MCC PH-101, MCC

PH-102 %158 DCPD uoalnssmngmsu citric acid, sucralose, lactose adluiAIaanas
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V-Blender nasliidniu 1Hiaan 5 wait dauves PVP K-90 fids nauansazarsiont
uoauaztiitmualiluuiazgasmiu axldiluasazareBaine PYP K-90 thanwm
Tavudunaunsguaz st i iuafiussglu Planetary Mixer nasfliiidnfild
nan 15 Wit wlddunaty (damp mass) tanEuLAIosustoscillating granulator
Fafndausauesia axldunsyaiden danviuidlugeuuuy Tray taeld gamgd 50
oseaibea Taan 4 $alus agldunsyauts anduthanshuiefesusedsindouss
was 18 d1ansyignguenunIya lAuA sucralose, orange flavor, menthol, stearic
acid, Aerosil’ waufiuLnsyaualy V-Blender 16381 5 w1l ndiuKaNRIng 13w
nondusndn tneldiadesman Single Punch Tablet Machine au1a 13 Jadwns
FnlAsnmsgu renedin dwiindssann 500 fadniu
maUszfiuanauiiviimennvesendineuuiloUsyazusuis

! @ 1

AuLUsUsutmtnedia (weight Variation) dusiag1aa1ula 20 iin
MnuAazi3u Faimidn Auwamihwineds © wezandosuuaindiadean
aumsi (1) dmdvendneuudleUssavusuydiiminUsyana 500 Sadndu ewin
N1 324 $adnsu wuLnuel <2091> Weight variation of dietary supplements,
USP 40 (2017) 1§ azdedldfifialadosvuaintiminendaedeiu 10% uas

v ' ! < = 3 o I = a
azdotliiinnndi 2 Wadssuuaniuinedandeiu 5%

* 100 (1)

% Deviation from mean =

x|

1w 1

Fuuseansanuwususihmingdn (Coefficient of Variation, CV) @usa9g19

gudin 20 win Mnusiazisu udrdahminudande duadminede ) way
AANULTEUNLNRTEU (standard deviation, SD) AulAdNUsEaNSANULUTUTI
vosminiludesaz a1naunisi (2) lngldaalidiiuninfesas 2.0% (auysel

L Maan, 2556)

SD
% Coefficient of Variation = = = 100 (2)

X

=)
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v I

Al (Tablet Thickness) dusfoensedindiuau 10 wa THiedesin
AMULEER (thickness gauge, model FCL 827) marauvuiendinnisidy
faduns wagA1 SD (auysal lndan, 2556)

muudesnsin (Tablet Hardness) dusnegnsensindiuau 10 iia ldiedes
Saauudsensia mermnunuisdaeds wazen sD sdineuniloudazsisu
avsnunaeild Tnsarrnuudednnasazieannnii 5.5 Alansy (Auysal Landan,
2556)

Anundousidin (Tablet Friability) dusognsendia Tnedsedelsdiwmin
1nndn 6.5 n$u dntes dwsuendaiidiuinldiiu 650 fadn3u iedesinniny
nYaue1Liin (tablet friabilitor, Roche model) A211L57 100 58U TuLIal 4 U
Fuhwindnadaienihwinfivnely AulamiAiaunieuaInaunisi 3 ¥ien
3 a¥s mALede uavA SD

Wwthedianeunegey — Umthediandmadaa)

% Friability = x 100 (3)

dwtinediavdmageu

AAILNsaUTiNILNaT <1216>Tablet friability USP40 (2017) Tsiiiudosas 1.0
natazatgeudalulin (Mouth dissolving time) lneld  Disintegration
Apparatus (USP Model A) 183 <2040> Disintegration of Dietary Supplements,
USP 40 (2017) lneguondndiuiu 6 iin ldasdlunieamaaeu szoznariiendn
avanemualy phosphate buffer 333 pH 6.8 71 37 ssrwaidva 9ufioq > 30 undi
ielvsndiansounaragasdng eonuilu buffer Ingliuandudueyniaidng
(Choursiya & Andheriya, 2018) (Kini et al., 2011)
nsUszfiudvdnavessuUsrenuautininmenmuesendalagldndnads
N1953LAS1EAULUTUSIU (Analysis of Variances, ANOVA) 317 Single
one-way ANOVA #1A1 pooled variance, s~ lagldlusunsuneufinines A1a 1y
thanfutiosnin 0.01 (p< 0.01) Wnedisziuanuidetudesas 99.0 (Bolton, 2012)

nswWIguiiigukuunvan (Multiple Comparison) N1skUTeULiBUALAT

'
al

vosyndayalagFeslunudduALaisveusazyn lnglanisafegdadniu 1435
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least significant difference procedure (LSD) Tun19AIUIUAIAIINARIALAZDUIN

AedsAnlusasaz1.0 (1.0% Allowance) 3NAUNTT:

1.0% Allowance = t 4/s*(1/n; + 1/n) (@)

a0

t = Ae1ulaann T-distribution table 91 degree of freedom S¥1INg
Ny BUAUIININITU x ([ruiusegeilinaaey - 1)

2 .

s = pooled variance

nuar n = UM ilinedeurenteya i kay j audey

(Bolton, 2012)

NANSNAADY
NMTIATIZIANLUTUTIU
NNTNARDINTTIATIERAUUUTUTINVDIANRRBAINLT AU
AUNTou waznaazatveinluln vesedausasiiu #i p<0.01 A1 pooled
variance Winfiu 0.0044, 0.039, 0.0017 wag 1.05 AUa19U (Bolton, 2012) FakeA
Tup1197t 3 AldFudAiedsamuantinianoamediaudagnnimesliean
wRnEIAUBE1lted 1Ay naAeslaLazUSunuaIstienannsaludisuazdl
nanszvussAmAaEntinsnanmedvesefinusasdusdrsdidudidny (p<0.01)
nsWSguLiiguLUUny R
maSeuiisusuunvaandunisiuSeuiisunnuuanaegaditedfyves
Aadovesyndeyalagfidssnuddy einansgnuanuiauaznaansiie
nennss Ingld35 LSD: 1.0% allowance anAnadevasmanuvuiedin aruud
gdin ANUNTausEin warnatazatsediatuuln (LSD: 1% allowance, 0=0.01,
2-tailed) vasnfinUsrazuzusiidualdvindu 0.077 fadiuns, 0.23 Alandy,

0.10% waz 1.50 W19 AUSIPU AIwERIluAISI9n 2

=)
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a i i wa ' <
A15799 2 N3P 1.0% Allowance YaeAIANANTRNIINIEAINANY Vaedlnoy
uAloUseazaswls 12 f5U 91nAALLUsUTIUALS 1meis Least Significant

Difference ‘17{ 0=0.01, 2-tailed

Variance# df* Value of t
Item Physical 1.0%
From within (0=0.01, 1/n;i +1/ny
No. Properties 2 Allowance
ANOVA, s groups 2-tailed)**
1 Tablet thickness, 0.0044 9x12=108 2.622 1/5 0.077 mm
mm
2 Tablet hardness, kg 0.039 9x12=108 2.622 1/5 0.23 kg
3 Tablet friability, % 0.0017 2x12=24 2.797 2/3 0.10 %
4 Mouth dissolving 0.958 5x1=60 2.660 1/3 1.50 min
time, min

“at p< 0.01, *df = degree of freedom, ** from t-distribution table (Bolton S., 2012)

H ) =1
AMULUTUSIUUINUNELUA

duendan 20 in nusiazisueaseedauileUszazuzuis 12 ddu lay

v
CY @ v A a

ANUNMINELARASN 504.3-506.8 1aaNnTU wAarsd1SULA1INSI 08 UNIINUIALA

jmd)}

' ¥ '
a v [

wAgagEawazagn daandlunsned 4 uaaslimiuitedaeuuileUsyazusuls
o w 1 = ~ Y = o = ) <
isusineg dnsisaunvenimidngdageganiniu 1.34 fis 3.39% numing1de
a A - 5w < 6 o ¢ 5 o < N
whe Insdsavuveniminendesgauintu -1.04 88 -3.69% Mnumtinedinmde
duUszavdmnuwdsusiuutne s
gudnounnleUseazuzwissiniusnge Iaduussansanundsusiudinin
gndaludosay Awuaniwalunsned 3 15 1 a1 CV iunasiunsgIu 2.0%

finaly dusindu 2-12 flen v egluinmusiumsgiu 2.0% wifu 0.75-1.99%

=)
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o . o, o o £ ¥y

15199 3 LEAAIAIANLUSUTIUYBIUINUNLATFNUSEENTAIULYSUTIUUINUN
< v o u = a ) a |

YW ULAUTZAZULL 12 AU FIUNITUUSHUUTUIUUDIETVILHDN

ATILATUDANTANTHITU

) Usuauans s Maximum Meet Low
#1598 . ALARY Coefficient
. Tugudia _ Deviation, Weight (< 1%CV) or
AU ADNATY ¢ mm W X, of Variation,
1 W, Yaansy % Variation Moderate
(bcf) —mM8M8 — mg _— %CV
DCF MDX +ve -ve Criteria (1-2%CV)
1 200 0 506.8 3.39 -2.53 Pass 2.06 High
2 MCC 160 40 505.7 3.03 251 Pass 1.99 Moderate
3 PH-101 120 80 504.4 191 3.04 Pass 1.71 Moderate
4 80 120 505.1 295 -2.00 Pass 1.66 Moderate
5 200 0 506.1 255 -1.99 Pass 1.39 Moderate
6 MCC 160 40 505.2 253 -1.62 Pass 0.99 Low
7 PH-102 120 80 504.8 1.83 -1.34 Pass 0.92 Low
8 80 120 504.3 1.34 -1.04 Pass 0.75 Low
9 200 0 505.7 3.23 -3.69 Pass 1.90 Moderate
10 160 40 506.7 244 -2.50 Pass 1.44 Moderate
DCPD
11 120 80 506.1 2.76 -1.99 Pass 1.28 Moderate
12 80 120 504.8 1.63 -1.14 Pass 0.83 Low

MCC = Microcrystalline cellulose,
DCPD = Dibasic calcium phosphate dehydrate

ANULdedin Anuuedin AnUnseusdin natazaneelalulin

Armuvuedineds auuiendaeds Aenunseusdaeds ad
avanepdinlulineds vesedneundleUssasuzuds 12 f5U SosiSuild mcc
PH 101 Aar15U 1-4 MCC PH-102 A#15U 5-8 wag DCPD Aarisu 9-12 Muansiu
Fawanslunsiedl 4 wuan Fr3ufild MCC PH-102 Aafsu 7, 8 waz DCPD Aassu
11, 12 sunasioneudioudle Ae fsuit 7 Waanuudsusautmidng apany
wiswdiaadeingu 6.4 Alandu Armnuvuisdaedswindu 3.758 dadwns
Aanunseundinadowindu 0.11% wanazasedalulinedomindu 40.01 wid
f¥uit 8 TAnAuwUsUTIuhmdnen Aanuudsendaedswindu 6.0 Alanda
Aanuesinedsningu 3.757 fadwns Armnunseusdinedsiiiu 0.30%

natazatsedinlulineaswintu 38.91 w1dl d15ui 11 Teanuslsusiudiunn

o
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U1unans AAnuwdaedaeasmingu 5.3 Alansy ArAunungdiaRagmify

3.733 fI8dA5 ANANUNTOULNIARASLYINAU 0.39% Latazatseidintulinmae

WA 32.47 Ul @r3u 12 TenaunusuTiutiiviing Aranundsendineie

o a ) 1 I = v A a 1 ] &
LINNU 6.8 ﬂIaﬂiEJ ANAINURUIYUARFYNIAU 3.721 URALUAT ATAINUNTDULILUA

WALV 0.11% atazalgsdniudinedsinnu 45.01 i

M99 4 LERIAINI AW sIRAY (mean parameter) vasg LRI LNMYiEDU

Wiaunlonaalivsely voswndinUszazuzuia 12 f3u

J3uuans Meet Criteria of Cough Tablets or not
) Tugndia (meet: say Yes, not meet: say No)
§13°U7%
. Thickness, Mount
13U NBNAIN
DCF, MDX, mm Hardness  Friability Dissolving  Cough
(och mg mg > 5.5 kg < 1.0% Time, Tablets
> 30 min

1 200 0 3.893 3.9 kg 1.47% 19.23 min No
2 MCC 160 40 3.833 4.0 ke 1.32% 21.75 min No
3 PH-101 120 80 3.812 4.6 kg 1.20% 24.93 min No
4 80 120 3.804 4.7 ke 1.22% 26.65 min No
5 200 0 3.811 4.4 kg 0.30% 24.10 min No
6 MCC 160 40 3.801 4.6 ke 1.22% 25.94 min No
7 PH-102 120 80 3.758 6.4 kg 0.11% 38.51 min Yes
8 80 120 3.757 6.0 kg 0.30% 37.41 min Yes
9 200 0 3.774 3.8 kg 1.47% 18.51 min No
10 DCPD 160 40 3.748 4.3 ke 1.34% 22.47 min No
11 120 80 3.733 53 kg@ 0.39% 30.96 min Yes
12 80 120 3.721 6.8 kg 0.11% 39.01 min Yes

* MCC = Microcrystalline cellulose

® not differ from 5.5 ke significantly

=)

U

’DCPD = Dibasic calcium phosphate dihydrate
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aAUs8Na
ANULUSUTIUEMINe R

vinsduendn 20 din veshiveeudaudlouszavuzuia 12 f13u laelen

[
° LY

dndneded 504.3-506.8 fadandy Fuduinaeivesiminiedsfiuinnin 324
fiaan3u Tnefinsideauuanimineasldiiu 5.0% 91nm13197 4 wanslfifiuine
dineuudle fn1sidesvuaniminendeaas Tdifiu 5.0% auuusdsiuwes
Yroinedia W 12 iy WLTUINIFIUALNUIVD4 Dietary Supplements, USP 40
(2017)

s
a a

FuUszavsanuLUsUTINTmTnewin

I o o A

M9 3 NAUASUTIWUSHUUSINUIENSTIINDNATIAIGS WUIMSANLeaLVSIANGRS

q

a o ' <

(MDX) 910 0 faansusoifingn 10u 40, 80 way 120 Jadnsu/winen muaisu
wiloufuita 3 ngui3u asvilidmdudssandanuudsunuiminendaana
INNTMARBINUIINguAfuassild MCC PH-102 uagnaudnFuauiild DCPD
fupalvsiandssu 80 uaz 120 fadniu/dinen Taanans astienannsafiden
1YMIRAILSU An MCC PH-102 TuuSunay 120 wag 80 Hadnsu/dinen agliian
Fudszaviannuulsusiuvesimidnediauinfu 0.92% uaz 0.75% muasy waz
DCPD TuuSunas 120 way 80 faandu/inen avlvaguilviiiu 1.28% uay 0.83%
MUy Feaonndnsiunuievns (Rowe et al, 2009a) Avicel® PH-102 wuinwiln
unsyavaede 100 lalases PrelunisBamzeyninayulng 16Andn DCPD way
MCC PH-101 mudndiu shlduunsyafiudeditu uasifansasdon (fine) tosiian
asstudandlold MCC PH-101 afiansawinede 50 Tulaswns WWuasdaniz wuin
aunaayulnsBanziulis

AMULTI LR

3 3 ngu3udild MCC PH-101, MCC PH-102 uag DCPD wuindeidiy
MDX lushdunfaas 40 fadndu/deen 910 0 Wy 40, 80 uaz 120 Jadn3u/daen
witlraeuudeendandeiunlduifisdudmiundguifunsndld mcc pH-
101 viengusin$uassiild MCC PH-102 wazifineensfifoddydmsungudiuaudily

DCPD eniiusngy 7 #l4 MCC PH-102 nnsifisl MDX 910 80 1u 120 fadndu/dinen
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'
N o o o

Yoe3u 8 azvhliimnundsanasedlitedfsy dwunguensunsnitld MCC PH-101

Tmnuudeisslainnunas 5.5 Alandu
anstaemenasafithazidenuinsiaussusely fie MCC PH-102 uax

DCPD TulSunadidenuldde 120 uaz 80 fadnsuw/endn 1 win audidu dmsu

MCC PH-102 91 2 USunaiaiudn aslvnaadsanundaeniavindu 6.4 wag 6.0

o w

Alansu aruddy Fegendnnae 5.5 Alandu deld egrefidodfsy (LDS: 1.0%

o w

allowance=0.23 kg, 0=0.01, 2-tailed) A1ua1AU Tuagd DCPD 19A1fanann

I 1 [

wiriu 5.3 Alansy Febkduanensegedidsdfiunueinnedd waz 6.8 dlansy Fd

v Y

(%

AnaeT gl iegaditudida (LDS: 1.0% allowance=0.23 kg, 0=0.01, 2-tailed)
Feaonndeatuauddeenda Hydrochlorothiazide fis1e941u31 N5k MCC PH-102
T#Anudumisusfia (tensile strength) TunisBanizidusdaganitondaild
MCC PH-101 A2us893911nn37 (Landin et al., 1993) wazilduselgvilusuaan
gviunvessteudinuilewuiu drunsdainzves DCPD lHasususauuLuAn
azBuauaiusyauiu (orittle fracture) THiluanstienenasauiieniu (Rowe et
al,, 2009b)

ANUNRUIELIIR

'
1 =

Tu 2 ngus3udild MCC PH-102 wag DCPD wudndleiiiy MDX Tusnfu
adaay 40 fadnsuadiaen 910 0 10w 40, 80 waz 120 Sadnda/ifinen azvinlien
anunnefinedefivuldufisvanasegrslifiteddey dwunsdideld mcc pH-
101 NswAsuY3nm MDX a0 0 fiadniudine Ju 80 w3e 120 fadnsu/dne
A nedsaranategefitudfy (LSD: 1.0% allowance=0.077 mm,
0=0.01, 2-tailed)

Usingmsal 2 ngu aansaesuigliiunazusdanieiiinanwediues
vouaninsalu MDX Ausanasnifisduluiiu vilfnisdanizsenitseynia
ayulwsfuunsyaiiniumuiutiugm (bulk density, pb) Wintu edinaviliodin
aunilofildrzinnuvueufinadsanas duastisnenasediild 3 vladu an
Usgansnmlunisanaunuiendaiads wuin DCPD > MCC PH-102 > MCC PH-

101 yhlsfanumunedaaasdield DCPD < ol McC PH-102 < wlold McC PH-
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101 MPwduidingrz DCPD 1 ArumuILLLSI, Pb (0.915 n3u/daddns) > pb
299 Avicel® PH-102 (0280-0.330 n$u/8a33n5) > pb 289 MCC PH-101 (0.260-
0.310 n¥u/daddns) lenguaniild DCPD 1WuunsyafidanuvuiutuIngsgn
vilvnoneudildrnumnendandounsiign < mnuvuadsvesnguassdild MCC
PH-102 < AsmunL@ABYesnguusniild MCC PH-101 (Rowe et al, 2009a)

a15978nannsefiunazdenu wauafiu #o MCC PH-102 way DCPD
TulSnadidenuildde 120 waz 80 fadndu/dinen mudrdu dwsu MCC PH-102
alimaunuisdnadowindy 3.758 way 3.757 fadwns audrdu Tuvusd
DCPD Wipdananavindu 3.733 waz 3.721 faduns audidu eanumuede
wassinaniivnzadldvuniuly Feaenadesiuauideves (Rowe et al,, 2009a)
Wu31 DCPD fiAtadsarnunuisnsintiosnin MCC PH-102 waz MCC PH-101
auddu Mduuiinge DCPD fiAraumunutiusIy Ao 0.915 nfau/fladans 39
11N MCC PH-102 Ai® 0.280-0.330 niu/dadans waz MCC PH-101 Ao 0.260-
0.310 N3W/UadaAT AUA1AU

ANUNTEUL LR

4 3 ngusnfuiild MCC PH-101, MCC PH-102 uag DCPD wudnidlaLiix
MDX Tudnsu 270 0 vise 40 Tadnsu/dinen Ju 80 #3e 120 Jadnsu/dnen Al
AAunsousifinnasiduuliufaranasiiazdesdmiungusrFuusnitld MccC
PH-101 usaglvimannunseussinadeiianasedsiifodify dmiungudfuansi
14 MCC PH-102 wazngudtfuauiild DCPD (LSD: 1.0% allowance=0.10%,
0=0.01, 2-tailed) wazanr1n31 1.0% Fawrunasiaunsauedinues (USP 4o,
2017) a1nUszaniamlunisanaaunsousidinedes nuin MCC PH-102 vy
aﬁémma?ia 100 lumsou wag DCPD @nd1 MCC PH-101 w1nune Guumaumma?ia
50 luAseu 81981115095U1831N (Rowe et al., 2009a) lainliussdalnesyning
oymaayulnslusifinfnitvessudadily Avicel” PH-101 Fvurmdnnin Ty MCC
szmwmaﬂmLﬁmzmﬁaugﬂiwLwamaaﬂ Fanandroadtutuanuideeda

Hydrochlorothiazide #348Tn8 (Landin et al,, 1993) uazurldlusnusengniuiu
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voagrouauilowuiy dauves DCPD szninsmonesinldsususrsuuunan
avlduaLAIUsTAUAY mmm’lﬁﬁmmaaﬂqwéummmm (Rowe et al., 2009b)
a15978nanA ST EeNUIWALIEISU B MCC PH-102 way DCPD TuuSunail
e 120 uaz 80 fadnsuAdinen MU dmsu MCC PH-102 71 2 USunanduin
axliAadsrmunsausinmiaiu 0.11% way 0.30% muaiiy Fawunaeifitesnia
1.0% auiiruualuindusngy (USP 40<1216>, 2017) luvaieiiilold DCPD 1vian
Fana iy 0.11% waz 0.39% AUaIRy Fawunasifitosnin 1.0% Wi
natavarseudaluin
#a 3 nquaFuiild MCC PH-101, MCC PH-102 uag DCPD wuinidleiiis

MDX Tusn$unsiay 40 fadnsu/dinen 910 0 Jaansu/dinen 1u 40, 80 way 120

(% [ o

faansu/dinen azvhliananazatsedinluuinadefinduegaiideddny dmsu

naussuksnAld MCC PH-101 ngusinFuasiild MCC PH-102 wagnausinsuaud

= A

14 DCPD TiAaanazatsendaluliniadsiiiueg1eiitedfgy auiaiie MDX

<

Wy 80 fadndu/dinen vaed1su 7 NSty MDX 210 80 1Hu 120 Tadnsu/dinen

o w o

Y03615U 8 szrldanawandiednnisanasedadidedfy dmsunqueiiu

<

wsniild MCC PH-101 Tananazarsedialutiniade Agsliinunadt 30 wd
fiaald (Chaerunisaa et al, 2019) 51891431 MCC PH-102 Isfj’ﬁmﬂumuaaﬂqmému
12 1%n158AA1EMR N1 MCC PH-101 1A (Chaerunisaa et al., 2019) 39ua
adnendstutuuideedn Hydrochlorothiazide wa4 (Landin et al,, 1993) finuin
MCC PH-102 19 tensile strength Tun1sBamziduenidingendy MCC PH-101 e il
fFUTild MCC PH-102 Faazanelutnlgdrnindeld Mcc PH-101
astenenasafiuiazidonuaiauiisu fe MCC PH-102 waz DCPD lu

USunauidenunld@e 120 way 80 Hadnsu/edia 1 win auaisu d1115u MCC PH-

19

102 Tiamatazatsedinlulineaswindu 38.51 W1l wag 37.41 U Audsu

Fegandnnuel 30 wndl iealTegreadifuddny Tuvaei DCPD TAndanaruvindu

30.96 W¥l war 39.01 W AUEIAU Fagandunuel 30 wit NaslTegrelivdAey
WwuAu (LSD: 1.0% allowance=1.50 min, 0=0.01, 2-tailed) FsaonndodiuIIUITeL
gl Hydrochlorothiazide 151847431 N1514 MCC PH-102 Tsimanusnunieusans
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(tensile strength) Tumsinzidueifinganivdizuendaild MCC PH-101 Favinlv
MCC PH-101 wanshlutinlaisa (Landin et al,, 1993) druusedainigseninaeynia
filsann DCPD TAsugUawUuUAnazBeaudiUssanudu (orittle fracture) 191y

upongVSLITLLAEIAY (Rowe et al,, 2009b)

A3UNAN5IY

ssusudineuudloyszarusuissadumuuddil pvp k90 UTun 3.0%
Adenuimunii3u vesiiuiie MCC PH-102 waz DCPD TudTunail 120 waz 80
fiadndu emneudeouudloysrazuzuisifudananiinuanaliaduussans
anuudsUsutmdngr drenuudeedaiuni 55 Alansu Aenunseusinid
pddn 1.0% natazarsendaluvinuinnds 30 i daunasiuiasguiaals
W12 MCC PH-102 unsawin 100 lulaswes faelunisbanizeunaayulnsuin
unayaudelu innsazBentios definduileld Mcc Pr-101 fifloun 50 lulasins
fnaviliAausadoanush aruususudwiinanas auudafisdu aunsousti
msavangeidisluindias Weld Dcpp aglii3uiinmantnismenmisesasn
#¥uild pepd TrAanamnsmgn wsunsyafimunuiungs Swensusiald
Unefign damsi3uld Mcc pH-102 Tunsyafididinamuiuiusmsesasn Fdlvie

AU ALY

AnAnssuUsEnA
Y938UAMBI11TEN1ATY IMNNdLNUlNg AusInetAanseazinalulal

WMAIMIAETUA U UEIA NS TEN

LONET31989

nosidennsnisunnd. (2528). ayulwsitutiu meudl 1: wiin 15, 68, 72, 79, 81.
s IssiuinsIinendans msunndenia.

AUZNITUNITNAIUITEUVIRIYNR. (2562). g1Useasuzuay widand. UgyTe1ann
anulnsUnyTevanuiawn@ w.e. 2562: it 42.
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THE PRODUCT DEVELOPMENT OF CRISPY FRIED SUN-DRIED GOURAMI BY
USING HOT-AIR OVEN
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o
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AUNIINIMUAILTLAIN 24 10U 505 CFU/g wazU3uauindasziiuain 0.48 1Ju

0.56 Badadulumannaeinnnsgiundnsiusiguoy
AEATY:  Uanadauaniiied, 91sEuaIm, AMAININLAYUINTS, mqmsﬁu%’ﬂm

Abstract

The objective of this research was to develop a product of crispy
sun-dried gourami by using a hot-air oven at 70 °C for 0, 30 and 60 minutes by
aiming at studying the nutritional value, sensory and shelf life. During the
processing of sun-dried gourami in the cleaning, sun-drying, trimming and frying
procedures with 64.36, 56.58 and 27.84 percentage of production yields
respectively compared to the fresh fish. After the deep-frying procedure, the
samples were dried in a hot-air oven. It was found that when the baking time
was longer, the fat amount in the sample was significantly reduced (p<0.05).
The consumers rated the crispy sun-dried gourami at 60 minutes drying for
texture and overall preference the most (p<0.05), while the scores on the
appearance, color, smell, taste and texture were not different (p>0.05). The
crispy sun-dried gourami (100 grams) contained 64.27 grams of protein and
480.70 kilocalories. It revealed that the crispy sun-dried gourami storage under
the vacuum conditions for 90 days at room temperature, found that the total
microbial count was increased from 24 to 505 CFU/g and the water activity was
increased from 0.48 to 0.56 as well, which was compliant with the Community

Product Standard.

Keywords: Sun-Dried Gourami, Health Food, Nutritional Value, Shelf Life
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uni

Uanadn (Trichogaster pecteralis Regan) \lutanihdniiflnanuddaymis
wsugiaveslseinalng Uaradedinauanelnvuinisenunislusiuy upadey uay
weavo¥a savsdinsaludulrdufifin (Palmitic Acid) wagnsnlaiada (Oleic Acid)
undn (n3dl grssnasadin uazane, 2547) dwlnglendivaadauiainuiadu
Janadnuanifeafiedinergnisifunuuaadeliuiuiu uazazaanlunisvuds
uaﬂmﬂﬁﬁaﬁmiﬁmwmaﬁﬂmﬂ’mmﬁiaaaﬂl,ﬁal,ﬁumwwmﬂwmmmza%ﬁa:gaﬁh
1P 97ty Janadanaansey dsmsmen assilirluomsssmenaedule
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3 =
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Bnsaniiunisidy
1. MsuUsgulanadnuanifiginenaunseu

nsulssiUmadaunniemeneunsey Sdunsuduandugui 1 T
Uanadnindaingnssay? Afdimiin 250-300 nfusies wvhnisveningn Fav
uazainldoon Srafeilfazernudnivanadaunauiuindensialudasdin 9:1
w12 $2lus thuanadaludreuazasinty dueinuandaegouurndsmy
uasofindaunend 2 was s 1 s @amgiieds 65 ssmwaidea) w1y 7 dolus
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UNANED

ASANWIASIN

o o

nUszasdiflefnwgqrasuduuaiie Usunalnduenailsd
LLaxqm‘éé’ma%a%aszGummsaﬁ’mmﬂm‘m'wLm (Spirogyra sp.) Iaeld@vinazany
2 ¥ila Ao lVNULALAYIINIUDE NaNIIAARUgNENTEUSUATISeRETS Disk
diffusion assay WuasataveIuIINamMINY Spirogyra sp. Tiafnsnesviavaiy
wueaaIIduiINaTSyues Staphylococcus aureus IdATiaRlasTvLAUIN
Fuduadewiniu 22.7 fadwms 9nnsAnead1 Minimal inhibitory concentration
(MIC) WUINENSEAARNUIINFIYIIALAIBIUNIUDR AINAINIE Spirogyra sp. AN
MIC snftansiowie S. aureus ua P. aeruginosa wirffulasfirwintu 0.0625 fiadn3u
nolladans wagA1 Minimal bactericidal concentration (MBC) Wu3a@13afinvenu
PNEUINE Spirogyra sp. llanunsasiuuaiiiFels warmsiesgiusinalndusanilse
Wuamse Spirogyra sp. fusunalnansemlsaiviaiu 1.34+0.413 Wesidurves
Btk LazMFAATgigvsiueYyaBasT U safaveTUINAMINY Spiogyra

sp. WU UFunad inhibitory concentration at 50% (IC50) ¥948158AAAINAINIY

* UL qVITITIN GNTI
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Spirogyra sp. fiafadiefvhazatseniueailaiiu 64.19 pe/ml wazuiuimn
IC50 U04d15dANANNAINTIY Spirogyra sp A8FINIaLAIBLUNIUBANAILYIAY
64.15 pg/ml ueNNHENANIINTINERUUSINESUSE neUTUDANTIMLA Teans iy
auyadaszaulugazedlunduvesarsusenay Huedn wudiansadinainainsie
Spirogyra sp. fiaffalaesivhasanswmuen fUinumsUszney fuedniamungaan
Ao 54.569+6.74 TaanTuauya gallic acid (mg GAE) sevwidn 100 fadans (mL)

AdNAey:  Spirogyra sp., awaaamqmé%amw, qwéé’ug’mwﬂﬁﬁa, USunalndusaanlse,

VsFUOYYADATY
1Y

Abstract

The objective of this research was to study the antibacterial activity,
polysaccharide content and antioxidant activity in Spirogyra sp. by using two
types of solvents; ethanol and methanol. The results showed that the antibacterial
activity test by disk diffusion assay found that the crude extract from Spirogyra
sp. extracted with methanol solvent could inhibit the growth of Staphylococcus
aureus the best with the size of the inhibitory area was 22.7 mm. According to
the minimal inhibitory concentration (MIC), the research found that the crude
extract from Spirogyra sp. with methanol solvent had the lowest MIC values
against S. aureus and P. aeruginosa at the same value at 0.0625 mg/ml. The
minimal bactericidal concentration (MBC) showed that the crude extract from
Spirogyra sp. could not kill the bacteria. Polysaccharide content analysis revealed
that Spirogyra sp. had polysaccharide content of 1.34 + 0.413 percent of dry
weight. The analysis of antioxidant activity revealed that the crude extract
from Spirogyra sp. found that the inhibitory concentration at 50% (IC50) content
of Spirogyra sp. extracted with ethanol solvent was 64.19 pg/ml and the IC50
content of the extract from Spirogyra sp. with methanol solvent was 64.15

pe/ml. In addition, the results of the examination of the compound content
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was all phenolics, the research found that Spirogyra sp. extracted by methanol
solvent contained the highest total amount of phenolic compounds at 54.569
+6.74 milligrams equivalent to gallic acid per 100 milliliters of weight, mg

GAE/100 mL.

Keywords: Spirogyra sp, Bioactive compound, Antibacterial activity, Polysaccharide

content, Antioxidant activity
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FawansnaandduasiuoyyadaseNfiusy@naaings (298 Rswsfiaa uavane

9

' = 3

(2555) uona1nNUNUINNALTAAILIAIINAINT 18T gNTADAIUNIITININ LYY
s

(3 [ ¥ < U = = a < e a
EAANLLIN d1TATUNTTLVINIVDILA DA LLazuqmLﬂuawsmua%aaaiz (Tanna &

Mishra, 2019)
wennifamuiduslnndulvg eudenldnvdonsiifidiunauvesansadn

v

INFTTUVIAANGIVY LHBINATATAINTTINVANA8FITUTEANTNNLgULALa
fuansduasgnilannviemaaes (faun Bunsyunsal, 2550) laenuinansainan

Nuarvasdinuautivinlrrinsganda (essana gieses uazAue, 2563) arsann
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NnivanavzWelinuaudifueuyadase (nssuiny anfugiAnd wag wWayansal
WisugyUNT, 2563) a1sadnainlutiundanaudilunissnwmads (0155 dunduns

way Iniiey laddugus, 2563) wavansainaineeniingemiedinuaudfvzasty

a 1

(s3a31 Fulie, 2563) JudunuandinuiaulovaziduainudoinisndrAyves

1 [ a

U3laa sedududumgnalindndusiddiunanvesarsadinainsssuyddui

e

Waulasgeduazivuilifulunsdendennguilaaiiuduegeiaiiies Tnanui
gAANMNITUNINENATAIRAINTTIUYIATYAAINAIAUINATY 30,000 A1V Uazl

nswulannNnd 15% -20% sied (swey JanseNade uazauy, 2562)

Yo o

amsethdnvunlvglulsenalnendunidndudfe awsie Spirogyra sp.

Y

wioa e visewn waziludndneandauainnszuiunsdunseikadliun

Y a

FefiTinludn wenandulussuuiinanisdl @ wmsie Spirogyra sp. S duduan

Y

(producen) lusiaslgo1ms (food chain) g1atulunauiuiiniamilenazan
nzTusenideantlefenthansie Spirogyra sp. 115ulsymuluems uaawsne
silndldfonuslaalufiuiinanars lussnaiufiinuasnslasianzurdn amse
Spirogyra sp. gnamdudiwiilsifinuanla 9 gﬂfﬁ’ﬁmﬁmﬂu'«im’mmﬂ‘LuLwiag'h“u
(USeyayn wadu wag ausimil 29¥nay, 2556) lukaunaamieligudraivineg
Spirogyra sp. mﬂquﬁmﬂummiﬁﬁaﬂdw “Grmn” drusuamsneriainuing
AnuAvnalavuINsgedalsEneuse TUsiu aslulewmsn lutu 3ndiu wazindeus
fs18usesnenie Jauseneuludelusiu 18.63-23.76% sy 2.68-5.51%
Aslulawnsn 53.98-67.13% Liule (fiber) 6.24-7.66% L1 11.78-17.37% Ar1ujaiu
14.90% TagAnduodidudvasiindnuis Tnefindsnuminfu 363 kcal/100g
uaﬂmﬁﬁé’dﬁﬂ%mmsmi’mq%ﬁm chlorophyll a, b ag carotenoid WAy 4.067,
1.716 uaz 1.209 me/g MuAIRU (83R WInshAa, 2549; Sitthiwong, 2019) @138

gialannsadaunlanduruuuazemisle wu 1hn And Franseu AsedwAsInsay

wasvinduduuznll dedvsavifwaznauney (35 Nsnsiena, 2549)

9

o
[ L% a o A

AatudngUszasAvesuidelifennasugnsvesaisainainainine
Spirogyra sp. fon1sduduazeLeuwuafiienelsaRvis lawn We Escherichia coli,

Pseudomonas aeruginosa Wag Staphylococcus aureus M1N@1AU An¥1UTUI

o
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a 3 Ly a = a a a A @ v
W@aLLsﬁﬂﬂqiﬁﬂ qwamquawyja@aig 33N1Uﬂ3ﬂqﬁwqﬂiﬂqma’]'§wu@aﬂ LWE]LUUEUE]HE‘}

dwsuihluussgndldlunangdiensd wavaiaarnialiiiuamsie Spirogyra sp.

F/NIANTUUITY
1. AMIWFYUANTANAVYIUIINAIUIIE Spirogyra sp.

19819811318 Spirogyra sp. 100 n5u ualiazidea Tdasluvining
Budvhavats fe WnIusaLazeNILea TIResnIMAdeU 300 Jadans ludasidiu
Fiunzay ﬁqmmﬁﬁau’ﬂunm 1 %1 991UNT09FEN 91U ILAZNSEATENST
Whatman e 1 wazthduihitlglusvimeivhazaisoendioiniesssingssuy
gy (Rotary Vacuum Evaporator) 34 R-300 U3¥ Buchi ﬁqmwgﬁ 50 °C

sglaansadnumiueadudusararsadaeniueadutu anduildifuiaungl

]

4 °C ieldlunsmeaeuussansnmsely
2. MINAABUVEFULUATIGBTRtANSARAINAMIIY Spirogyra Sp.
naFpUgVsELUATISBvetansatnIna sy Spirogyra sp. w3eld
INAYIIAZAY AD LUNITUDALAZLONIUDE NULUATILTULNTUAULAZLATUUIN AD
Escherichia coli, Pseudomonas aeruginosa ha¥ Staphylococcus aureus A1UA1AU

A3833 disk diffusion lagUFuelvidanuguiisuiinfu McFarland standard no.

[
a1 A

0.5 waaldliwudd9utedalivaianit191115 Mueller-Hinton agar s8l¥RITN

q

DI TWAILAITIUMHUNTEAIYNTRY (disk) AldansadnannaInste Spirogyra sp.

USuna 5 lulasdng Measuuiamiinuese1mns Mueller-Hinton agar Usigaumail 35

o
]

asrwaldua Wunan 24 47lus Tuiinuasienisinvunnvesusiiududs (zone of

L

inhibition) MAATW INUUINNUTBUTBUNANTNABBINIITNIERR YIIN1TILATIE
M9ERALAEIATIERANULUTUTIUUAZANUUANANUBIYANITNAGDIAIEIT Analysis
of Variance (ANOVA) Wag Duncan’s Multiple Comparison test 152AUANLTDITY

N9adf 95 Wasidud

1%
U a

3. MImAANLNdUAganausaduginisiasyvewuaiise (Minimal

'
o

inhibitory concentration, MIC) kagAMuUTNTUAIaANTgNSHLUATILSE (Minimal

9

bactericidal concentration, MBC)

o
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mammandutusigaiianunsadudinisaiyreuaiiionazany
L%M%uﬁﬂqmﬁﬁqwéejuLUﬂﬁﬁa 181919991981 58ANAINANNIIY Spirogyra sp.
A8 Mueller Hinton broth (MHB) WUy two-fold dilution Iaeliuragnquues
Lulaslawmesiman WUsumsgavewindu 100 lulasing Wvaisadnu3uins 10
lulasdns luansazanefiontsmnvasn Tnelderms MHB filiduansadmduya
muAL Unilgamgil 37 ssrwaldea Wusyeziian 24 $alus Tudindr MIC Tagen
MIC wanefs Aranuidudushiigavesansasafiausadudinisasyresiuaiie
(Minimal inhibitory concentration) fmieidululeasniusefiadans vinnsdusiedne
vaoAnAans hifinsiesyuenteusuins 10 lulasans Tumisdosuuemms MHA
ihlUvufigumail 37 esrwadea Wuszoznan 24 $alus Sudindr MBC Tagan
MBC vanefls eanundudusifignvesarsafaiianmsasintouuaiiGels (Minimal
bactericidal concentration) finuasilululasniuneliadans

4. MAeTziUsnalnaLsaailsn

Anreidiunainduennilsilaedeamsne Spirogyra sp. uke 1 ndu seth
100 faddns vinsafanedugaanlsalaedilug1aniuny aungil 98 asrwaigya
e 1 dalue andunsesdiudiunauns udnhduniniinsesldusinisada
wodwwanlsndnads thansazanedildannisataaesadmuiy wdwiidudu
Gﬁu‘lmmﬂ%‘aqszmaqmmﬂmﬂ (evaporator) lluasUsunsvesansazais 1 Tu 4 du
goeUFunsiin vnstusissansazanefimdedienIosdumissiioninug
4,500 rpm tJurian 5w Wioridanznouvesansuuilouson thansazanednla
LIANATNOUNDALTAALIABLONIUDE 95% LaslAutonusaludnsndiuaisazaiy
siolomuea 1 : 2 udahluurlugseueugamgil 55 ssrnwaldea Wunan 1 49l
nthuhluuei ¢ ssrwadea Wune 24 $lus Wusvneunedugaailsdlagns
Huwmiseieiosdumissninug 6,000 rom Wu ka1 10 wrd udarnieenou
woduganlsniildouliuiedl 55 swrnwaidea tinedueaalsduiundaimn
Wesuamilesidudusunamedusnailsduisiiatnldainamsie Spirogyra sp.

Tnewieuain 1 nsu

o
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5. mimaauqw%‘éhua%aSaizﬁummiaﬁmmaméwsJ Spirogyra sp. A2t

7% DPPH Radical Scavenging Capacity Assay (Anti-oxidant activity)
MIMAABUNSFuBLYABATEYRsANTARRAIMI Y Spirogyra sp. FE T
1, 1-diphenyl-2-picrylhydrazyl (DPPH) ta3eua1sazany 2, 2-diphenyl-1-picryl
hydrazyl radical (DPPH) fimnundudu 6x10-5 Tuans Tu Absolute ethanol Taed
DPPH 0.0240 n5y Taluwinusuusuins vu1e 1,000 daaans USuusSunsaie
Absolute ethanol TilaUsu1ms 1,000 fadans fmﬂﬁ?um%'smmiazawmmgm 2,
6-di-tert-butyl-d-methylphenol (Butylated hydroxyl toluene, BHT) figrAay
Waudu a4 anududu Tneavaneansiu Absolute ethanol Tiimnududuil 2, 20,
100 wag 200 lulasnsusieiaddns mud1au Ua1sanna1na@1nse Spirogyra sp.
1navaneiu Absolute ethanol lsilanadadud 2, 20, 100 wag 200 lulasniude
fagans fmﬂﬁua%ﬁqmﬂwywmgmmaqmiazawmmgm BHT laguansazane
1105514 BHT Mwdeuliudaganududuldaslunasanaassu3uns 2 fadans
\Wuansazate DPPH Usuas 2 adans (§nsidiu 1 sio 1) wananslidnduaie
wiosduwies thlvvaludidadunan 30 wail a1sazasazdsuainaisazans
fhafumsazaredivdes adnsgandunasiiniuenindy 517 uiluwns Taeld
BHT 2 fadans uaz Absolute ethanol 2 fadans 1Uu Blank thAnsganduuasd
laluasiansmannsgiu fmﬂﬁ?uﬁwmim’maauqm%‘é’ma%aSaszﬁum@hadwaméw
Tnethansazatevesansainainansie Spirogyra sp. Mwseulifimmududu 2, 20,
100 way 200 lulasnsusdeiiadans ldaslunaoannassusuins 2 Hadans 1A
a1sazany DPPH Usu1ns 2 fiaddns (Snsndau 1 se 1) nauanslidniusienies
Junie (ngaaduduanyendenisiia DPPH windu 1, 10, 50 waz 100
lulasnsudefadans) tlvvaluiifioduna 30 uifl asazarsavildsunnaisazans
fhafuansazarsdindes IaAn1sgandunasiinaiuennadu 517 unluung lne
Blank vosfiagsansana fie fegrsiinnnuidudusiieg 2 §addns uaz Absolute
ethanol 2 faddns mMssenuradue IC50 Faneds Usinamwesansiueandndu

Miaudutuves DPPH widead 50% AMIA1T088LaAIANEIN1T NS

o
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AueyyadasEaInIIAINAININ insnaaes 3 91 lagld Vitamin C %50 Trolox

Juansumsgrulunsiueudisu aantudmm % inhibition 9naun1s

Abs control — Abs sample X 100

% inhibition =
Abs control

6. MInTIERUUTINAETUIENaUN URANYTIIMLA (Total phenolic compound)
YOIATANAAINGAININY Spirogyra sp.
AnwrUsuiaasusznouiuednanun (Total phenolic compound)

99815819 1agviIN19139319a1581RANAMTIY Spirogyra sp. AEULENIUDEA LA
AU usad 0.5, 1 uar 2 faandusefiadans tharsadaidearsurazaiy
Wwuduuldluvanannass Ysuins 0.5 daddns LA Folin-Ciocalteu’s reagent
USums 2.5 1aaans Wy Sodium carbonate (Na,CO5) Watiy 7.5 1Wasidus Usuns
0.25 fiadfns andunanarslidrdu drlvuglusrsdinivquanmgiil 45
psAwayd [Wusvezan 15 il 'mﬂﬁ’uﬂwlﬂi’mmms@mﬂﬁmmﬁmmmmﬁu
765 uluuns lagld Blank Ao lonuea 40 Weosidus Usuns 0.5 fadans unu
#13aMnAINAMIY Spirogyra sp. ¥IMN13NTAIIINTINLINTFIVVRY Gallic acid Lag
N15499979 Gallic acid AgLeNLea 40 Wasidus uianududwindu 1, 10, 25,
50 way 100 Jadniumeiiadans Wnaisazae Gallic acid wiazAULNTY USNAT
0.25 adans waunuansazate Folin-Ciocalteu’s reagent Usi1ns 2.5 Liadans fals
5 Ui Lin Sodium carbonate (Na2CO3) Wty 10 Wesidud Usuns 0.25 Jaaans
Mmiunaaslidntu tlu¥asnisgandusasiieniueniadu 765 wiluwes Tngld
Blank fie loyuea 40 wWesidus 0.5 fadans unuaisazane Gallic acid @319nsu
1AsEIULAnIAIETUSsEMIsURINTansazay Gallic acid AuAINITRANALLEST

ala

o
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NANITIVBRAZBAUTIUNE
1. manageugvistiuduuafiSedaeds (Disk diffusion method)

1NN15UI@IMI8 Spirogyra sp. WdARNRIBAYIIazaY 2 viia AB
Wnupakazievuea MnYuumeaaeugns SuuuailiSedae33 Disk diffusion
method Tngfirsananusnasududowuaiiss wuit asatane1vannainiie
Spirogyra sp. Tiafadesvazaewniuea mmsaé’ug’qmﬁﬁﬁmm Staphylococcus
aureus Ifnnitgalnedanadoiduriugunarsuiinududaritu 22.7 fadns
SosaeUFeaNTANANEIUAINEMTIE Spirogyra sp. Tiadnsaeivinaratsleniuea
mmiaé’u*gﬂmm‘%maq Staphylococcus aureus mm?%mé’umu@uéﬂmw‘%nm
Fudavinfu 18.0 fadiuns (3U71 1) denAdesiusuidoves Pati et al. (2011) #ilél
innsAnentunisldansannainainsie 3 wiia lawn Spirogyra sp., Chara sp. wag
Cladophora sp. Tunsdudaieuuaili3suaziiest 1éun Escherichia coli, Bacillus
subtilis, Staphylococcus aureus, Proteus vulgaris, Asperigillus niger I & ¢ Candida
albicans Tagleas agar well diffusion method Wua1 @158iAANAINIIY Spirogyra
sp. fiatadeiriazarsiumiusadudaie Escherichia coli l#afign lnedaurn
inhibition zone Wiifu 17 fadlunas Gedalndifssfuniddediinuin asafanenu
PNEMIY Spirogyra sp. fiafasefviarateniues mmmﬁuégnmilﬁﬁzyjum
Escherichia coli TnsifiAniadsidurugudnarsudnaduduiify 16.7 faduns

wenanfiuIeyayn Yadu uar ausind 2ednau (2556) lvinnsAnwinisldansadina

¥ Y
o o &

namelunisiingariaiesdre1sdnwignsdududenuaiiise 1agls Disc
diffusion assay WuiNasannUes Spirogyra sp. Agnsasgalun1sduduanuaiiisey

LY 9

Staphylococcus aureus fiA1 inhibition zone WWiNAU 11.66 AaaLunT yenang
ounnsal Sunsfing wazaniz (2555) IdAnwgslunisiiuaduviduesasataveiy
PNAININELAT (Spirogyra spp.) kazvamiiuln (Cladophora spp.) 9nAALKile
ouvwvessymAlnelngldivazaredunsdnun 3 viade wnwulnnasladny
LagLUNIUDa maauqm’éiumié’ugu% Staphylococcus aureus, Staphylococcus
epidermidis, Candida albicans, Escherichia coli Wag Vibrio cholera NUINFITANN

MEIUIN Spirogyra spp. NNA8Eg1llgnslun1sdudinisiasayueaie S. aureus

o A
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waz S. epidermidis latiauynuiin darsadaneivainamselnnneiln awise

o
v o

§989n151935Y103 S. aureus 19

30 - [] Ecoli [ S.aureus | P.aeruginosa
a

25 -
2 ! :
£ 20 A T a
% T b I
B 15 T |
a ] I
94
que
2 10 -
s
=
E}

5

0

Spirogyra sp. Spirogyra sp.
flafindewniuea flafindeonuea

UM 1 MailSeuiiguansaiaveruainamsng Spirogyra sp. lagldiavane
v & , .
NN UDALATLENIUDA I UNSTUT WD . coli, S. aureus Wag P. Aeruginosa

o
Y v =

NNNINAFUNSEUSIMUATISEAETT Disk diffusion method WuTIEMIE

e Do

WHBWUANILTY Staphylococcus aureus, Escherichia coli

[

Spirogyra sp. @111506U
Wag Pseudomonas aeruginosa Ingansafnainainsne Spirogyra sp. fiafiagae
vinazatgmnIueaiivuInYe U AU 22.7+4.01, 16.7+2.92 uay 14.3+1.21
faduwnsmudsu nuiruinvesusnadudwes Staphylococcus aureus WHNANAY
pg9ldud AYn9an@ (p<0.05) AU Escherichia coli Wy Pseudomonas aeruginosa
wenanifmuinasatinanansie Spirogyra sp. fiafadefviazaaeniuead
YURYRIUS UL 18+3.53, 16.3+3.22 way 15+5.01 Aaduasaiudinu laglyl

o w aa

1 o 1 al v
LANMINNUDENUUBFIAEYN9EDR (p<0.05)
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2. MIMAIANULUTUAFANAIN5EUEINTTIATYVBIRUATISY (Minimal
inhibitory concentration, MIC) kagAMuuTUAaANTgNEHLUATLSY (Minimal

bactericidal concentration, MBC)

[V
v v A

ANANIIMIANUTRAEUSUTa (inhibition zone) %uﬂumimaaqu%‘
Jewulunstuduuaiite sefuduneussluiddiinsiiaisatnainainiie
Spirogyra sp. 11%1A1 MIC A1835n15139919lue1m5iwan (broth microdilution
method) Wuu two-fold dilution melalaslamesinan annsnageunUI1 @15ain
9NEMIE Spirogyra sp.anTaEYNUBALAE I UeadINsadUTiNSIeSve T
W 3 wilald asatnainaining Spirogyra sp.fgten1usaia MIC ﬁﬂqmmﬁﬁa
P.aeruginosa fimudiudu 0.0625 me/ml luvaefiansadadewviuea 361 MIC

A1anNAIUNTY 0.0625 meg/ml #iBl¥a S. aureus wag P.aeruginosa (M135147 1)

~ =

FaaenadestumiiTevesUSyan Yadu wag ausd ¥nay (2556) NlAnNTsAne
nslfansatnanamiglunafiugaduedosdiond Anvgritudatouuadise
1n875 Disc diffusion assay Lagn15¥1A1 MIC WUIENSaNAANEINIIeY Spirogyra sp.
Fam¥aguasiwsnil ansadudute S aureus Afign Tnsdidn MIC fisgduainy
Wudu 0.5 aansuseliadans

RN IaaoUmMAnLdiTuiaafiannsosuuafiBeld Tagnisme
MBC  21n@15afnne1uveIaInsy Spirogyra  sp.  LAgUIAI9E19NNNRUUY
Tulaslomosinan Usunes 0.1 lulasans lUinzidissuuenms MHA wuiasaie

NIUAINENIY Spirogyra sp. Wanansagiuuaiisels

o
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a ! Y v o a v a N .. R
M13791 1 ﬂ’]?‘TﬂllL‘UlIGUuG]']Ejﬂﬂﬁ?m’ﬁﬂﬁ]UENﬂqﬁLf\]'ﬁy‘UENLLUﬂV]L'isJ (Minimal II’]thItOI'y

'
[

concentration, MIC) kazAMUTUTUA1dANHgNSAMUATIEEY (Minimal

q

bactericidal concentration, MBC) U84@15a1in91n@1%318 Spirogyra sp.

UL UDARALLUNIUDA

S. aureus P. aeruginosa E. coli

fiavinazats A MIC  AITMBC  AITMIC A1 MBC @1 MIC @1 MBC
(mg/ml)  (mg/ml  (mg/ml) (mg/ml) (mg/ml) (mg/ml)

LNUBA 0.1250 - 0.0625 - 0.1250 -
N UDR 0.0625 - 0.0625 - 0.1250 -

nBWg:  AANUTNTUGIER 0.5 nusieliading ntudeanasanaluaudududn

YU 0.2500, 0.1250, 0.0625, 0.0312, 0.0156, 0.0078, 0.0039, 0.0019

wag 0.0009 nSumeladans

- = LifigmBeniuaiiise

3. MyAszRUsnalnauganlsa
nan1sanalnauneanilsA1n@1%us18 Spirogyra sp. WUINETNIY
Spirogyra sp. fUSuaInauaamlsdivindu 1.34+0.413 Wodudvesimtnuie
dewSsudisuusunaindueanilsadiléannaivine Spirogyra sp. e Sarayot et al.
(2015) Ies18uAIfunInsIanudnyuzesdamalndisaalsduosainine
Spirogyra neglecta (Hassall) Kiitzing wuinusgnauniea1sluleainse 68-85.3%
nsnglsiia 3.2-0.9% Fauia 2.2-12 2%uazUTinalusiudug 2.6-17.1% wonani
FINU D-galactose 23.5-27.3%, D-glucose 11.5-24.8%, L-fucose 19.0-26.7%
way L-rhamnose 16.4-18.3% \Jululunyaeilsdndn andeyadsnanuanddiiiiug
anselovivestnausanlsdainamsne Spirogyra sp. fanunsntluuszgndlily
AU 1o
4. puananselunsdiuds 2,2-diphenyl-1-picryl hydrazyl radical (DPPH)
DPPH radical \luanseyyadaszduaszn Weazaeluleniuea azla

'
1 A

ansavareNdiduae wagiiielnsu Hydrogen atom annaisanaflalunisnaasu

o o
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a a & o A = o o = .:4'
UPREGRRGI MRS GRIIG N RRE "?Na']lniﬂ‘wqﬂq'ﬁaﬂﬂ’]ﬂ’]'ﬁ@ﬂﬂau%aﬂl@mﬂ?’]ﬂﬁqj

AL 517 Wlung f\nﬂﬁuﬁwmiaxawmm@u BHT (Butlylated hydroxyl toluene)

aaa (%

azarglueniueanaududy 2, 20, 100 waz 200 lulasnsu uviufAsendu

' [
= o

d130zan8v99 DPPH Liteai1ansinuinsgiu (3UN 2) wazasransinnisdudeeyya

a3y DPPH Y0sa3AuouyadasedunsIes BHT (JUN 3)

Y

0350 -
E 0300 -
~ y = -0.0893x + 0.4042
0 0250 4 R? = 0.9985
©
2 0200 A
1@
fou
&, 0.150 A
&
#
«—
£ 0100 |
0.050 A
0.000 : , : . .
2 20 100 200
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4.1 Nan15&uga DPPH 999a15894AS18Y BHT

a

ANnsganduLasveteyyadasiaios DPPH szanasilonuidudy
vosuayyadaseduaT e BHT utu WothAnsganduuaswes DPPH flud
azauituturosasiuoyyadaszdunsied BHT lumuanefidudnissuds
(% inhibition) tilea¥1ensauduiussEninaefiduinstudaiuaududy

a1siueuLadaTEduATIER BHT (FUN 3) Wudn ICsy HAINAU 80 pug/ml visedas

Y

o '3

T¥ansduouyadaszdunsied BHT iWudu 80 pe/ml Seanunsodudsouyadasy
DPPH fiannandudu 6x10° Twas anadly 50 wWedidud
4.2 wamsiuda DPPH wesansafiavenuannaving Spirogyra sp.
AINNSAANTULEIYRIBULADATYIENYS DPPH aranaadennududy
YIANTANANENU Spirogyra sp. Kttty Lﬁaﬁﬂmmﬁamﬂﬁuuawaa DPPH fiusiaz
aududuvesansataveu Spirogyra sp. fiafadesvhavanslenueakaTIvNLea

TumuaUasidusnseuds (% inhibition) teaasans ansSudstuanududuans

=

afianeu Spirogyra sp. MgAiaraglenUeaLaziuNIUea (FUN 4 WAZANST 2)
WUIUTUR 1Cyy VRIENTARAVENUINAMTIE Spirogyra sp. Tiafndedvhazane
WOYNUBalALYINAY 64.19 pg/ml lazUTunal ICs, UaSaTaNANNENIIY Spirogyra sp.
AIEAYINIAZAEUNIUDATAIYINAY 64.15 pg/ml wisResldaiTainainaIniig
Spirogyra sp. \INTU 64.19 pg/ml tag 64.15 ug/ml ﬁqmmsaé’ug’aa%aaaiz DPPH
fiaududu 6x10° Twas anasly 50 Wesidud

dlefinnsanauidevesiiniud Jalylug (2551) AldAnwiAanssudiiu
DONTLATUVDIAININBLAN Spirogyra neglecta (Hassall) KUtzing Wuansanagei
HUsuaansanane Iy Ay 25.8% wag JNan1sNAaUAINEINITalUNITAI
gaNFATU MU dmseLesanaENsaduds DPPHe radical Wﬁﬁqﬂﬁaﬁm ICs0
Wiy 0.044+0.002 me/ml Waz318941uBBe Thumvijit et al. (2013) 51831137
@%I8LM0 Spirogyra neglecta (Hassall) KUtzing ffivandmiaung Serfnssy
Frusendiwduiiiotnsnziidaeds DPPH Radical Scavenging Capacity Assay Wu11

<

§IA1 1Cqp LN 48.67+3.06 pg/ml aziiiuladngnsaueyyadaseetansanngin

[
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5. MsmseseUUSinaEsUssneuiueaniiomn (Total phenolic compound)
YDIANTANANEIUIINANMINE Spirogyra sp.
nnsAneIUSaEnsUsEneulueaniienaaveansaia ne1uan
awse Spirogyra sp. #1833 Total phenolic assay srunnildinaunsonaesidadu
(Linear regression equation) ﬁlﬁmﬂﬂiw\lmmgﬁu%aﬂ Gallic acid (Y = 9.3027X
+0.0136, R = 0.9996) 1ae Y = qallic acid equivalents Lag X = AINANAULES
WU ansataanamIEnan Spirogyra sp. TiafPlaeivharanewyuea dUsue
miﬂszﬂau?\luaéﬂﬁgwmqqqm g 54.57+6.74 TadinFuauya gallic acid sotimidn
100 Haddns, mg GAE/100 mL ansatmaInamsneiian Spirogyra sp. fiafialne
yhazanslovueaiiAwiniy 14.70+1.53 fadnfuauya sallic acid feviviin 100
1aaans, mg GAE/100 mL (715797 2) @eRAdBITUNLIToUDs Assawarachan et al.
(2013) filgvinsAnwUsunaasUszneufivednluaiwine Spirogyra sp. wuindl

USunuansusznauiluednnavun 17.91+4.09 fiadnSuauya sallic acd deumin
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100 faddns, mg GAE/100 mL 1uLfgafiuaIuideves Yosboonrung et al. (2020)
Flgalasenuieiulsnaasussnauiiuednluansie Spirogyra neglecta wWuin
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1971 14 n¥u €1/ 7 n3u geaUsesa 7 n¥u §89917 6 nfu hananse 3 ndum
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Abstract

The objective of this research was to study the drying process of green
caviars that were discarded during trimming and to study the appropriate amount
of green caviars that could be supplemented into the fish rice-seasoning. The
drying process was experimented by using sun drying and hot-air oven drying
at temperatures of 50, 60 and 70 °C. It was found that the moisture content
(12.03-12.31%), salinity (62-63 ppt) and a,, (0.50-0.53) of dried green caviars
were not significantly different (p>0.05). The sun-dried green caviars were
generally pale green and some were white. On the other hand, the hot-air
oven dried green caviars did not show any significant difference in appearance
between the three drying temperatures. The dark green colour of hot-air dried
green caviars along with their odour and salty taste were retained. Therefore,
drying process at 70 °C was selected due to its shortest drying time. The results
of supplementing 2%, 3% and 4% of green caviars into the basis formula of fish
rice-seasoning revealed that the amount of green caviars influenced sensory
evaluation of the fish rice-seasoning product in terms of flavour and overall
preference at p>0.05. The supplementing of 3% green caviars into the product
showed highest acceptance by consumers. The developed formula of fish

rice-seasoning consisted of 34 ¢ of shredded seasoned milkfish, 14 ¢ of fried red
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onion, 14 g of fried garlic, 14 ¢ of white sesame, 7 g of black sesame, 7 ¢ of
seasoning sauce, 6 ¢ of light soy sauce, 3 ¢ of sugar, 1 ¢ of seasoning powder
and 3 ¢ of dried green caviars. The developed rice-seasoning was rated at 8.09
in overall satisfaction which indicated ‘most’ and ‘more’. The product’s L* a* b*
value was at 45.49 5.26 and 23.09 respectively and its measured a,, was at 0.34.
The green caviars would add the seaweed taste and flavour in fish rice-seasoning

but the excessive addition of green caviars would result in too salty product.
Keywords: Rice Seasoning, Green Caviar, Drying

uni

amseeguiluamsienziadiles (Caulerpa lentillifera J. Agardh) fie
aiT5y31 Sea Grapes %30 Green Caviar Liesaniidianauuazifudondronisodu
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nsmexfilunanun yhldamseiindunazsaamzsi (WA FUEITIO UATARY, 2555)
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2014) wodusAalse (polysaccharide) vasamsiewiseduarulngiduduloaims
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THE EFFECTS OF ZINC FERTILIZER TOWARDS GROWTH, PRODUCT QUANTITY
AND QUALITY OF RICE SEED (RD61) CULTIVATING IN DRY SEASON
AND RAINY SEASON IN SUKHOTHAI PROVINCE
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Abstract

The research investigated the effects of zinc fertilizer towards growth,
grain yield and quality of rice seed. The rice variety RD61 was used in this
experiment. The research was conducted in the in-season and off-season on
paddy fields in 2018. The RCBD plan of experiment consisted of a trial of 6
treatments. The treatments were; T1) application of non-chemical fertilizer,
T2) application of chemical fertilizer according to the suggestion of the seed
producers group (50 kg/Rai), T3) application of chemical fertilizer based on
the suggestion of the Rice Department, T4) application of chemical fertilizer
according to the soil analysis data on LDD Application of the Land Development
Department, T5) application of chemical fertilizer based on the suggestion of
the Rice Department, added with Zinc for 20 grams/20 Liters of water and T6)
application of chemical fertilizer according to the soil analysis data on LDD
Application, added with Zinc for 20 grams/ 20 Liters of water. The research
revealed that the seed production in the dry season paddy field found that
T2 brought the highest number of tillers per hill of the rice seeding at 45 and
90 days with 23 tillers/hill. T6 brought the highest number of filled grain per
panicle and the grain yield at 67 seeds and 695 kg/rai respectively. In addition,
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the seed dormancy was not found. Besides, the T5 brought the lowest number
of unfilled grain/panicles at 14 seeds and the damaged or rotten grain was found
the least in the T1. The seed production in the in-season paddy field found that
T5 application on the rice seeding at 45 days, brought the highest average plant
height at 86 centimeters. While the rice seeding at 90 days, T4 brought the
highest average plant height at 102 centimeters. Furthermore, T2 brought the
most number of tiller per hill at 20 tillers/hill. T6 brought the lowest unfilled
grain/panicle and the damaged/rotten seed at 7 seeds and 2 seeds
respectively and T6 was able to produced the highest grain yield at 951 kg/rai
and the highest seed germination percentage at 96% as well as the abnormal

seed germinate was not found at all.
Keywords: RD61, Zinc, Yield, Seed quality, In-season, Off-season
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M5n9fl 1 Effect of fertilizer on plant growth of RD61 rice cultivar during off-

season, 2018

Plant height (cm.) Tillers number per hill
Treatment
45 DAP 90 DAP 45 DAP 90 DAP
T1 67 99 13 C 13 C
T2 70 99 23 A 23 A
T3 74 101 17 ABC 18 ABC
T4 72 100 19 ABC 19 AB
T5 72 96 15 BC 16 BC
T6 76 106 19 AB 20 AB
Grand Mean 72 100 18 18
F-test ns ns ** **
CV. 5.11 3.94 16.66 15.08

* significant at P<0.05, ** significant at P<0.01, ns = not significant
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a5n9fl 2 Effects of fertilizer management on yield components and grain

yield of RD61 at harvest in dry season, 2018

Length 1000
Secondary Filled Unfilled Dropped Gain
of grain
Treatment branch/ grain/ grain/ grain/ yield
panicle weight
panicle panicle panicle panicle (kg/rai)
(cm.) (g)
T1 22.7 8 56 AB 20 A 2 30.3 517
T2 22.7 8 528 17 AB 3 30.9 642
T3 23.8 8 57 AB 18 AB 2 30.6 677
Ta 24.3 8 60 AB 19 A 2 29.8 585
T5 23.1 8 66 A 14 B 3 30.2 674
T6 22.7 8 67 A 17 B 3 30.3 695
Grand
Mean 23.2 8 60 17 2 30.3 632
F-test ns ns *x xx ns ns ns
CVv. 4.96 8.10 8.09 13.04 51.11 2.01 18.44

* significant at P<0.05, ** significant at P<0.01, ns = not significant
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M519fi 3Effects of fertilizer management on seed germination parameters of

RD61 rice in dry season, 2018

Seed germination Seeds failed to Damaged seed/ Seed
Treatment
percentage germinate rotten seed dormancy
T1 93.75 1.25 2.00 C 4.00 A
T2 92.00 0.25 7.00 A 0.75 C
T3 95.25 0.25 3.00 BC 1.50 BC
T4 93.25 0.25 3.00 BC 3.50 AB
T5 93.25 0 5.25 AB 1.50 BC
T6 94.25 0.25 5.25 AB 0.25C
Grand Mean 93 0 4 2
F-test ns ns * *
CV. 2.78 38.39 45.73 36.26

* significant at P<0.05, ** significant at P<0.01, ns = not significant
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a5n9fi 4 Effect of fertilizer on plant growth of RD61 rice cultivar during rice-

season, 2018

Plant height (cm.) Tillers number per hill
Treatment
45 DAT 90 DAT 45 DAT 90 DAT
T1 76 B 99 C 14 13 B
T2 84 A 100 BC 17 20 A
T3 82 A 100 AB 15 18 A
T4 83 A 102 A 15 17 AB
T5 86 A 102 A 14 17 AB
T6 82 A 101 AB 16 19 A
Grand Mean 82 101 15 17
F-test *x * ns *
C.V. 2.81 0.83 11.27 14.40

* significant at P<0.05, ** significant at P<0.01, ns = not significant
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ot 971 Alansw/l3 wilsiumnsinsnnnnisladeipiinuduuzivesnsunsdn +zn
20 n¥ui 20 Bns nslddendinuAiuuzinveInsunistns waenisladeiniiny
nssuitvesnauNanEniusmMud Y Jaumnsnsanmsliladendiviliiinandn/ls
Yevianwintu 634 Alansu/ls wiliumnsnsannnslateadiamuaiaszsiau (676

Alandu/ls) (P<0.01) (A5797 5)

A58t 5 Effects of fertilizer management on yield components and grain

yield of RD61 rice at harvest in rainy season, 2018

Treatment Length of  Secondary Filled Unfilled Dropped 1000 grain Grain

panicle branch/ grain/ grain/ grain/ weight (g.) yield

(cm.) panicle panicle  panicle panicle (kg/rai)

T1 23.4 9 65 13.0 A [ 27.6 634 B

T2 228 9 65 10.7 AB 7 289 754 AB

T3 233 9 62 11.3 AB 9 288 81 AB

T4 23.6 8 71 99 B 7 28.8 676 B

TS 23.6 8 70 9.5 BC 5 29.0 299 AB

T6 24.1 9 72 71C 8 29.2 951 A
Grand Mean 23.4 9 68 10 7 28.7 765
F-test ns ns ns * ns ns **

CV. 5.53 12.73 6.3 16.52 41.04 2.73 13.34

* significant at P<0.05, ** significant at P<0.01, ns = not significant
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Seed germination Seeds failed Damaged seed/ Seed
Treatment
percentage to germinate rotten seed dormancy

T1 93.50 BC 1.75 A 1.75B 3.00

T2 91.75 C 0.50 B 6.75 A 1.00

T3 94.50 AB 0.75 B 3.00 B 1.75

T4 93.75 BC 0.25 B 325B 2.75

T5 95.75 AB 0.75 B 2258 1.25

T6 96.25 A 0.25 B 1.758B 1.75
Grand Mean 94 1 3 2
F-test * * ** ns

CV. 1.69 91.43 43.43 62.95

* significant at P<0.05, ** significant at P<0.01, ns = not significant
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Abstract

The objectives of this research were 1) to study the appropriate amount
of Panang curry paste in Frozen Hui Cho, 2) to study the nutritional values of
frozen Hui Cho, 3) to study the shelf-life, color, values and microorganism of
frozen Hui Cho. The sensory quality was assessed for colour, smell, taste, texture
and overall preference by 50 untrained panelists. The amount of Panang curry
paste at 20% was the most preferred with the overall score at 7.98. There was
a statistically significant difference (p<0.05). The most accepted frozen Hui Cho
were fried and cooked. It was found that in the weight of 100 ¢/4 pieces, the
nutritional values were as follows: total energy was at 162.88 kcal, 63.09 ¢ of
moisture content, 2.59 ¢ of ash content, 5.12 ¢ of fat content, 15.55 ¢ of protein
and 13.65 ¢ of carbohydrates. The results of the research on shelf life, color
quality and microorganisms revealed that after frying the frozen Hui Cho packed
with polyethylene vacuum bags, stored at -18 °C for 12 weeks, it was found
that the brightness L* was at 38.80, the red a* value was at 20.93, the yellow
value b* was equal to 32.10 and a* was equal to 20.93 and b* was equal to
32.10. The total microbial count (Aerobic Plate Count) was not more than
1% 10° CFU/¢ and no bacterial (Salmonella spp) growth was found under the
Thai Industrial Standards 506/2555

Keywords: Panang Curry Paste, Hui Cho, Frozen

Ul 9 avufl 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NITIermansuazmalulad wninedesvigenssii
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

unin
oy e & o & o & =
91319 dulinosnsulsenuserineile danudndulasanizaud
foaAunielnaszniteiiuduiiviieu emsinsmsdueimsiidesdne niudne
Sudsgmunalaiduawiuly danuazainlunisfudseniu ligenluienes
v acs & A2 A & o & v 2 a do o
nyuzkazn1sandsn asluormsiidudulud wsedodn dsndrdglunis
U5ENaUeImsIng A lenied101m15i19msasUsenaume IngaumaIe s aeng
ielildnaAinisemsegasuiiunsiiemnsadududumiaveauyems
o & v o = = o 1 ] a A a
nTusosandefugednruinisusznausie Ins1ze1msInaesialuiunaves

[ a A

Tydukazuimanaud19uIn 39A5EaNSUUTENIUYBINUSENB U8 TROAUND

q

Uselewd (anas wgdnug, 2554) wazlutagdumedvinaaininusssunisiu vl
pnsihenlludtuiinsnaunaudifueimsnainvaesasAwag JULUY

o ' | ! = v & A = v = -
A2DE1TUY 815UV UNLUUVBINDANTDUS iﬂLLﬂ YUNIU ¥1816U1T %99

1 =

gnsisuvana lawnusdy wWnenee vuate Wudusiudsemnsinanuulszens

(%

ffinsdaudaddiivunzauivinguszasduas Sngaviimldislusiesiu nareidu
9159

vodo vie gosde wannwdu Wyl wnveswmIuudds vhanidley
Bundnuautunyauduiiduudiuaziden 19 duneuses wazullsandidniios
Ugssadennde 1ina uagninlne vieseweasfifurieusny daiduudes il
dilaeduisnsilfemsandenislinnudoudildanlethieromsldluddds
(ansni auudl, 2555) augnidlmBuudiumusessin axldvesdaidugng vuane

@

AanwurATeiuanns na1sulsenudesiilunensuuseniugiuindy

a a0 o '

winune WuingAuiddguinegramidslunisusgnevemisineg Jeawise

q

WnnUsznevemsliuininevateuselnn wanunadinanesiaiiineavewazayulng
uana1aiu Fansltdasesnauazayulnsaunsaldlatuormsmnudalidinasidu
9IMNIANT VUNWIMUTINTINITOUBNDINNT (FTANT ARG, 2551) WINWNINEUUINE

druuszneuranIeunALazayulnaingg 919 Winafius 91 aglad Bauznia

' '
a A 1

anAind Bnsn wazddas WWuwndlvewuuagnedndueimsnianarsifiannuiu

wnanwal lneduilvgiuitluadensulinisuaunaiun1einusssuganinninay

o

Uil 9 atui 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NITIemansuazmalulad uinedusvinenssnd
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

gj & a a a A a a a a
M990 UD LYY I‘Uiﬁ]mﬁ BULAYIU YU UBEY LASDNWRANYYUTH (QJ,@’] AINUYI

Ay

wae sl d159, 2560) uirulnglaimuansuassamfiluvesdiieauduniin
luwuvenaiewnslneidunsunisusiegazidonasly sountesduseney

6

TgAunatgege danududeulaziiondanwalegnanilaniadsAunniseysing
(@rdnfiuviuaiunn, 2563) AauauidelddingusvasAaiefnuinisldnsnuna
nzuuslundnduanvesdo ietiunuainidasuinisidundnduaeni s
Fd Y a a a o e I -
wenniliaiduuuimslunisidninunanguuaasuaslundniueioms lWunisiiu

wae it unEns o

F/anTuUN15IwY

1. psdnwUSinamdnunansuusiunzanlunsives SoudiBonuded 4
s¥RU A Sepay 0, 10, 20 way 30 YaeUSINaT VTN vuA IngUssliiunnnInmIg
Ussamduia Tughud nau seund ieduda wavanuvoulnesiy Tngianisnagey
FUUUUNTIWIATLULAIINYOU (Hedonic test) UrazdnyrAMNIN (95913A Teina
WarAMY, 2559) FaBAZLUL 9-point hedonic scaling (Usndl 81uU3es, 2547)
MuNUNIRaeuUdueluudenauysal (RCBD) Saunumsveasslduuunsiag
2 a¥s (1 wansfausie oz 4 s1¥u whifu 8 feshy/ivaaeudu) Fedluriunsindy
NAFOUTU 50 AUUILNIATIZUNI9EDRMIAIANULUTUTIU ANOVA LaziUsauliiau
AIULANGANIBIALRREY Duncan is New Multiple Range Test Ineldfnaufinmes
Uszunananslusinsu SPSS ﬁ’mLﬁaﬂqmﬁiﬁ%’mzLLuum’lmaumﬂ;ﬁwmaau%mmﬂ

galdinauainisdngsasiuy lnglviinaaeuduviiuunageun1sussidunmunInmig

¥
v

Usvamndudalagliinzuuu 9-point hedonic scaling (U1l 8muiU3es, 2547) il

ATLuWRdY  8.12-9.00 7 TatInN ﬁzjaumﬂﬁqm

ATLLUWRRE  7.23-8.11 WD YOULIN

ATLLULEY 6.34-7.22 MBI BOUUIUNATS

ArwuUEdY  5.456.33 e Yeulanie

ATLLULEY 4.56-5.44 wneds AnRsserreuiuliiveu

o

i 9 atiufl 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083

b



NITIermansuazmalulad wninedesvigenssii

UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

=
ATLULLRAY

=
ATLULLRAY
ALLUULAY

ATLUULRAY

3.67-0.55 e ldvoulaniey
2.78-3.66 wned llyeuuunans
1.89-2.77 e ldyeunn
1.00-1.88 wnefa liveusnniige

A15197 1 USinaudiunauvevieeeansiugiu

. Uananimiin
RV N

(nsy)
wsuvlaaLding 25.00
\dloy 250.00
ilofaunaziBun 375.00
\lovyunaBen 250.00
Tuviyuds 37.50
1alA 100.00
wWnduazioun 125.00
FUNONYDY 12.50
snRnTlvanazldun 37.50
nsziivulvanazldun 37.50
udegnalne 56.25
AU 25.00
Yafua 25.00
§51m 32.50
hitunes 32.50
Yhaanse 37.50

U7l 9 adufl 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NITIemansuazmalulad uinedusvinenssnd
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

A5199 2 USUIUNSNWAINELLS 4 SEAU

- USunainiin
USHIUNINUN NI N
(nsw)
Sewazr 0 0.00
Seway 10 145.87
Seway 20 291.75
Seway 30 437.62

2. msfnwiurmalaruinsvesesdoutidenudeildsuniseonsuan
naalign wawhnsnszidiuusznaunauniivesarns James, 1995) 1unis
A51z9TIEENI1 Proximate Analysis Foods o msdiasnzsiiitemdiuuszneundn
ﬁﬁagjmimmﬂmamsmm Tunsiseaailétiasen (@010ue13, 2564)

1) wasau wazaslulamsn #1835 Method of Analysis for Nutrition
Labeling 1993, Chapter 1,5

2) ATTUSEIE AOAC (2019) 950.46B

3) 161 9835 AOAC (2019) 920.153

4) WsAU 787D In-house method T927 based on AOAC (2019) 991.20

5) lasiu #2875 AOAC (2019) 960.39

3. AnwinsengnsiiuiasaunIneudLar yaun3dvaamesToutidenuds
ﬁ]?ﬂﬂﬁi’ﬁ’ﬂﬁﬁﬁﬁ&ﬂ%ﬂ Color reader sq'u Cr-10 Plus Edjﬁa Konica minolta takA

'
1 a

ANMNEING (L) ANELAY (%) AdWMEDe (b%) YINNNSyaaay 3 91 MALRAY N1SAN®YN

'
a = v

91gn1sNuSnyIesfautiBonuiiien1suasunladnugaunisgeunussyaae

gananafnindiefidunuugyainie ulineamgll 18 esenwaidea WJuiian

¥

12 #Ua9 wdhuvinnisazansinudesenisurluiiduauiedudanesatiag

e lUAN M UTUITIUIUAUNTENINUARIBNITIATITYA183T FDA BAM
Online, 2001 (Chapter 3) wazU3N1UTIUIULUATILTY Salmonella spp. HI8AT

ATIEVINETD 1SO 6579-1: 2017

o

i 9 atiufl 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083

b



NITIermansuazmalulad wninedesvigenssii
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

NaN15IWATBAUIIUNA

A1971971 3 HAIATITVIAZLUUAMUTDURABUSUIUNS NN uaimunzan lun15vin

10839 4 S¥AU

AN Ay
MeUsEaNFUNE fowaz 0 faeaz 10 fouaz 20 fouaz 30
3 760" + 116 7.44° + 107 780"+ 076 7.28° + 1.21
nau 720" £1.23 724" £121 756" £093 7.48" £ 1.16
AR 698" + 125 728" +132 7.62°+099 694+ 151
ot 672" + 140 666" +1.21 718" +£090 672" + 156
augeulagsa 736"+ 090 7.44°+097 798 +080 7.50° =093

T
aa v

newma: 1. Aedeniisnys ns Tuwuiueu liinnuuandsiuegndidedAgmnig
5)

2. ALRANLoNYT a, b Asduluwinueu danuusnansiuegsiitodfgy

o
o

anm (p>
N9E0A (p<0.05)

nansUsEunMAWIIUsTamdLTave U B NN s LTIz Ayl
Tumsvhmesdenud gmaaeudslinmssonsulusiuosas 20 Tufud ndu sawnd
wazarueulnesi Tussduamuweuinn sudleduda Tuseduanuseutiunans
oA fuosay 0 uazdfuosar 10 fazuuuanuvouLanssiuRUmy
Sovay 20 egnslitudrgynadiuazluunnansiuiuiisuiosay 30 Tudud savf
warANuaulae Tl gnegeulvinzuuuaiuveulnesugegavasiiiuesar 20
fiAwviniu 7.98 Geaeandesruiaunansusimyseanluiuesuayulnsunademy
(wsnnTu da uavanz, 2550) Anwnisemansnaunulviulundnsusingeefnw
isasulng 9 savdlundndnsivyseanlusiu nuin wieaunwasluysoanlusiy
I¢5owa 7 fuilnafinnuveussdurouinn uimnldUSinaumsnunefifistuenadena
yhldnuuzmesramdudaanas Wy Aduauly Ssanfifaunnty waraonndes

fun1simundnfudinyeoianawnuluiudnineanseu (aaenua deadians

o

Uil 9 atui 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NITIemansuazmalulad uinedusvinenssnd
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

wagAny, 2560) AnwinsnanuarUSuiUaeusuhuuremyuaiinnonnsounieneUss

VYa v = A o

salosesar 10 WalikAn AuNTAUUISUUTENIULINTY AIUNITERLEaNFA1SU

Y

Sovay 20 WilUinsutidenuduaznageunnnineely

a13199 4 MsfinwianAndagunsvemesfeutidonuduiienandn

AMAMILAYUINIT USunausia 100 A3
WA (Keal) 162.88
AT (n30) 63.09
N (n3) 2.59
TUsAu (n3w) 15.55
lasiu (nS) 5.12
Astulamsn (nSu) 13.65

Han1sfnwAuAmIlaruInsiagUseaia Ty 100 n3u/4 T lvindanuy
WINAU 162.88 AlawAass USUumnuau 63.09 A5y USuiadn 2.59 nsu Usuna

Tsfu 15.55 NSy Ysunaulosis 5.12 sy wazUsunaansiulawmsn 13.65 sy

M15199 5 Avewdndusinnnsfinnisinaddievendn

1387 ANAUEDIN ANALAY ANALaDY
(FUn9i) L* a* b*
0 46.83 15.30 25.30
4 36.90 19.46 25.33
8 37.17 20.66 24.23
12 38.80 20.93 32.10

o

i 9 atiufl 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083

b



NITIermansuazmalulad wninedesvigenssii
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

nan1sAnwndndusilunismageuinadidunan 12 dav Aauadng
(L*) 08581319 36.90 - 46.83 AIALAT (%) BEI¥MINg 15.30 — 20.93 UayAdIndS
(b*) gsening 24.23 - 32.10 Inefiwwiliunmsiasuudasluduanududuas (@%)

wazAUdudvaeg (b*%)

] = & o a o ¢ o | <
M139N 6 ﬂ’]iﬂﬂ‘l‘}ﬂ@’]qﬂ’]'iLﬂU'ﬁﬂ‘H’WJENNﬁ@ﬂmGV]'ME]EJ‘i]@LLSULEJE]ﬂLleN

LI Vanaudioqduvad
o p o Salmonella spp.
(dUmn) (CFU/ns)
0 6.2 x10° ND
q 1.5 x10° ND
8 4.4 x10° ND
12 52 x10° ND

nagwig: ND f® Not Detected

nanisiiuineivesdndudivesioudidonudefidudesas 20 u1ussyae

gananadnindiendunuvagqinia iulineamgll -18 esenwadea Wuiian

¥
a a6 v A

12 dUam 1ieANYINUREUMUAININIENNLAEREUNTEAIENITATIAADULBIN

[
a6 o

o 901 ¥ o a 3 3 U
ms‘mmsaxmamLL%&WUU‘%mmL%ammuf\;aumwwm 1.5x10" - 6.2x10° CFU/n3y

Y 2%

ANINRAAIMNTIU. 2555). 119818 TRBIldIUIURAUNTY

o w a

(amm’mmmig’mma

[
o £

v ' 6 ) a o & Ao a a
NNUARoasndn 1 x 10° CFU/1 n3u wagnisidsassilinunisiasgifvlnues
wuAisy Salmonella spp. BawssnuunsgIuitruaIdeslinuludiegng 25 nix

faanalun1sen 6

#5Unan1339Y

NNISANEILEASIATAIUIIUS U UNS N Nans ks saulunsvinvesie

(%

wiEanude As Savay 20 vesUSu TN INalasTUAwuUANYaUTudY &

AU SAYIP LHOFUNE kazAIUTBULAYTIUWINAY 7.80, 7.56, 7.62, 7.18 way 7.98

L3

arudnu Wundnduginderuszneunaaiivazauainistaguinisluysuna

o o

Uil 9 atui 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NITIemansuazmalulad uinedusvinenssnd
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

100 n¥u/a Bu Wndruwiivu 162.88 Alauaass Ysunaanuiu 63.09 n¥u
USunanan 2.59 ndu Ysunallushu 15.55 nsu Usunalagiu 5.12 nsu wagUSunw
Aslulaase 13.65 nuN15AUSNBIAIEN1TUTIYAEgInaIainIndlefiduuy
anyma AuliNeumal 18 ssmwaldva (et 12 dai wazilunenan

9 Y

PNUIAAE L* TAAU 38.80 A1 a* AANLYINAU 20.93 A1 b* UAnIAU 32.10

1%
a6 o 1

a ° a i 3 3 @ ¢ °
USaudnuinqfunidianunagsening 1.5x10° - 6.2x10° CFU/N3Y anuinvug
YONTFIUNARS T YT (UNY.506/2555) wagn1533uasatllanun1siasayiule

Yo3uuAiiisuSalmonella spp."?quqmmmmgmﬁmuﬂ

AnAnssuUTENA
e ilasuyuganyunsidennuramuneludmsuannsdunminede

1A UuEIARIIMsze1 91nsulszInaEuAY Usedlauuszann we. 2563

LONETD19D9

a v 6 a

a a € o I3 a 6
A1 ATENEN war wiTnd du3a. (2560). unlye.ngunnumunas: 1saRuiiaia

Do

1.

psnua saadans, ansgan wlvisa, tdeudnd q5uns uay sugyy doufinn. (2560).
nsimuInan asivyeenaunulvdudninennsev. s1891uKaNTIY,
wyInedemalulagsvunansyuas

Usdl g1u3es. (2547). wanmsinsIsimelssamauda. nqammwamues: s
WHIRINIAINNNINERE.

w1y 4dn, ) Bule uay UseRug el (2550). msimuwandasimyee
anlysuasuaslnsunade i, T8uRaNTIdY, singrdemalulad

FIVLIAATYUS.

[
s ¢ o A a

A3aus Asug. (2551). 19msuduerfn. fuiadedl 4. ngammaiuas: drdnRun

WAILAATNNP.
an1dueInns. (2564). (309U3n759TI9ATIYY. duAuiloTun 18 NuATUS 2564,

970 https://www.nfi.or.th/service-chemical-analysis.php.

o

Uil 9 avudl 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NITIermansuazmalulad wninedesvigenssii
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

v
o a

a1A5 wAWug. (2554). 971775379, RUNATI 3. ngannumuAT: dnANN 9.
ANRUA.
AUNUIATTIUNENTUTAAMNTIY. (2555). YI9TFIUNGA T YUY LD TOUAT.

506/2555. NTUNNURIUAT: NILNTNYAGIUNTTL.

o w

dinfiuiuaag. (2563). 9997750989993, NFINNUMIUAT: TSINURALWG 9170,

gnsal wauwdl. (2555). 750979175, NUNATIA 10. NTUNNUMIUAT: TIUNAE.

a & L3

930UIA YBANA, 3550 JTnAdna, Neunnd Sunnnsal, Usen Fyadiaseg, 15101

a aa v 6

UNINIYIUNS, anany M3NlY, INAS NYeuLRug, USeul aissannsel,

Ans @y, auna Jaugy, lwade Sinaiesd, aefias midyands, nus

fnSuiug, sugyad dnedunna, ARss AsaTaing, aigaun Useivgai,

a [

A9IUAT LASEAS, T9LYYY I9NAYY, 1303 SAugUINA, gAUSTY A3,

£

way 533U MyauNYs. (2559). Inermansuazinaluladomisiau 1.

o q @

'3

NFMNUMIUAS: dUnRURNIN G YATAIERS.

James, C. S. (1995). Analytical Chemistry of Foods.Blackie Academic & Professional.
London, pp 3-16.

=)

Uil 9 atui 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



2

719 a

o

U

NITIemansuazmalulad uinedusvinenssnd
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

1 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



NInTIermansuazmalulad wninerdesvigenssii
115
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

miﬁﬂmmmmsnszé’mLm'rszé’fuLLazLLmﬁwaagmaaLaéuaa
aeldusasuduiivedu
EVALUATION OF HORIZONTAL AND VERTICAL DISPLACEMENT
OF A VOLLEYBALL UNDER APPLIED INITIAL FORCE

a ¢ v 1 a a 1 2 a ' 3
anfind AN, a3y add , Useys leuns waz ARSS wiuves

Artit Hutem'" *, Treenuch ELUsl, Prayoon Chaibuth” and Sasithorn Thantong3

‘anuiniiand rarinenmansuazvalulad wninendosiusgmsysal
numinaeuiiuned auginemansuazmalulad smninerdesvigmysysel
*anudvied] auginemansuazmalulad sninerdessigmesysel
1Physics Division, Faculty of Science and Technology, Phetchabun Rajabhat University
2Computer Science Division, Faculty of Science and Technology, Phetchabun Rajabhat University

3 Chemistry Division, Faculty of Science and Technology, Phetchabun Rajabhat University

Received: 22 September 2020 Accepted: 5 July 2021

UNANED
usefinsevinlaegiduieatadusaiiiennunignueannfiuuauresnuLedsiiy
mnglugmeunvernensstiuansAwIMLazasLUUIIaedlasUNTRENIUY
Tnefidouluingnuoaazsiadlisenanituiiauineaaduea Fanuideiatadens
Zounsaouililusunaumadamanfiiesuisnisadouiivoneaaduea nans
FWowuin usswesfFgmsaaduealiuilsdtunsadnmansvaanislimdaFusuiu
nanieadestuilsituaonifiu iwatiids uazsilnadfgnioaadueaasaunlioon
%ai%gmsmé‘lauﬁ%ﬁaawaﬁaoﬁ’uiumsﬁwmmmmmL%’;ﬁ?i%uﬁ’unmLLazmiﬂiz%’m
TuuusuLaskRaneaRduoanelfsuiuduildiuswesignieaiaduoades

UseLnm Lm'azngrmmLi’f’lé’wﬁmﬁaﬁummwm%aL'%uéfu NASNSAINUANITARDUN

e

* fUsvanu: 017ind iiu

Bua: artithutemepcru.ac.th

o o

Uil 9 atui 2 (2564) ISSN 2287-0083 | Vol.9 Issue.2 (2021) ISSN 2287-0083



¢ NInTInemansuazmalulad wninerdeviganssii
11
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

S & ¢ o & ] o
IULLuQG\QLUUWQﬂEUULLU']uau ﬂ'ﬁﬂ/\lgﬂwaamz‘mwﬂﬁﬂi%ﬁ]ﬂiuumuau (X) wagng

N5EAMLULUIAG (Y)

Addgy: Keaaduea, ANILEY, N19NSTARTeIgMIBaaduea

Abstract

The forces exerted by volleyball players when they hit the ball from
their own realm over the net to the realm of the opposing side could be
calculated and a model was designed with the condition that the ball must
not leave the court area. This research created the instructional material using
a mathematical program to describe the movement of volleyball. The research
revealed that the volleyball batter force was a mathematical function of
applying the initial force to time as it related to the logarithmic, exponential
and trigonometric functions. Newton’s second law of motion was used to
calculate time-dependent velocity and horizontal and vertical displacement
of the volleyball under two types of applied initial force. Each force was
integrated to find the initial velocity. The results defined the vertical displacement
as a horizontal function. A graph was plotted between horizontal displacement

(X) and vertical displacement (Y).

Keywords: volleyball, velocity, displacement of the volleyball
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Introduction

The trajectory of motion of a volleyball consists of many repetitions
of short and forceful exercises, performed throughout the duration of the
game. A review of the available literature concluded that the trajectory of
motion of a volleyball depended on explosive strength as the applied initial
force (Jalilian et al.,, 2014). However, little information is available regarding
volleyball displacement related to apply initial force by volleyball players.

Lidor & Gal (2010) reviewed several studies (n=31) on physical attributes,
physiological attributes and on-court performances of female volleyball players.
Mohammadi & Malek (2012) researched a design of experiment (DOE) as a
procedure of planning controlled experiments to investigate the effect of certain
processes on experimental units. Ferrara & Alfredo (2018) designed a training
program to evaluate the effectiveness of an instrument to measure the pressure
exerted by the palm of the hand on a volleyball during service execution.

Horizontal and vertical displacement of a volleyball were calculated
under seven types of applied initial force (Jalilian et al., 2014). In section two
of the method of evaluation, we present the calculation of horizontal and
vertical displacement. Section three shows numerical calculation methods and
graphs for the seven types of applied initial force. Calculations are presented

at the end of the document.

Materials and methods

The method of evaluation of vertical and horizontal for volleyball
displacement

Experiments were designed which related the fields of physics and
mathematics. Newton’s second law of motion, momentum theory and the

mathematics of first and second order differential equation were studied by

o
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integrating one part at a time using basic calculus, polynomials, trigonometric,
logarithmic and exponential functions.
Applied initial forces for volleyball players as time-dependent functions

were determined.

Table 1 Illustration of various the time-dependent applied initial forces.

Function type Force related to time
1. Trigonometric Fi(t)= %cos(wt)
2. Logarithmic fz(t):%ln(wt)

To calculate vertical displacement as a horizontal function (y(x)) and plot the
graph:

1. Calculate the end speed that will become the initial velocity in the
projectile motion

Apply the defined forces to be replaced in Newton’s second law of
motion for integrating to find the speed of the hand (u;) used to hit the volleyball
(Serway & Jewett, 2006). On integration by parts, the method yields

>F _

“~ dt=[dy, V=U
JGdt=[du V=

We define the applied initial force as, F,(t) =%cos(a)t) we obtain

(o (o) W

pm 2]

We define the applied initial force as, F(t) :%In(a)t) we obtain

" Fot(—1+logn(1t)+log(a>)) 2

€
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Then, take the speed of the hand (ul) and apply the laws of conservation of
momentum and energy to calculate the end velocity (VZ) of the volleyball
that will become the initial velocity of the projectile motion. Related to

momentum theory
my (g —vp) = m5 (v ~u5) 3
Related to the law of conservation of energy
2 2 2 2
ml (Ul — Vl ) = m2 (V2 — U2 ) (4)
Substituting Equation (3) into Equation (4) and rearranging gives
v, =(u, —u) + Vv, (5)

Substituting the initial velocity V; in Equation (3), we get a new equation as

the final velocity of a volleyball

2m1u1 — MUy + Mouy B (6)
(ml + mz)

7V2

2. Calculate the velocity of the volleyball under air resistance force by
considering a free body diagram (FBD) showing the projectile motion of the
volleyball to be used for calculating the displacement under the air resistance

force Related to Newton’s second law of motion

d R
ZF:ma:m—(v [+v j)
a0

~Fy COS(H)f - R Si“(g) i—mgi - Fy sin? (“’t + ¢) i= mi(vxf * Vyj) ()
dt

From Equation (7), we consider the horizontal motion of a volleyball

d

al (8)

—F, cos(@)i =m

o
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We define the parameter F, as av, . Let us consider Equation (8) which when

integrated can be written as

o
— 9)dt
mcos( )

vV, = cefI 9)

X

We use the condition of motion with V, (O) =V, and the solution of Equation
(8) as
7gtC089
v, (t) =v,e " (10)
We calculate Equation (10) to produce a new equation as the horizontal

displacement that is a function of time

%KCOSQ (11)
x(t) =N ¢
—a cosé
We use the condition of motion x(0) =0with to find the value of constant
(0), we obtain
c= oM (12)

"~ acosd

Substituting Equation (12) into Equation (11) and rearranging gives

X(t): V,m (1_e%tcosg) (13)

o Ccos@

From Equation (7), we consider the vertical motion of a volleyball

d
—F,sin@—mg — F,sin® (et —¢) = mdtvy (14)
After rearranging
dv 104 F ,
~+—v sin@=-|g+—"sin’ (ot - ¢) (15)
dd m m

€

=)
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Substituting Equation (15) into the completed solution of the non-homogeneous

first order linear differential equation (Tikjha et al., 2018), we get

Iemlsmg %sin2 (ot +p)dt = K

S [Ie%(sinedt_je%tsina COS(Z(a)t+¢))dt:| (16)

Which on second right term side integration by parts method yields. After
rearranging

P
. —=tsin@
Zsinot

e . asing  Esin
fjem cos (2t + 2¢) dt = sin (2ct + 2¢) — fem
2w

x sin (2et + 2¢t) dt (17)

m2w
Which on second right term side integration by parts method yields

Zsinot
m R
e S|n(2a)t + 2¢t) dt
o -
—sin@
—e cos(th + 2¢) asin @ %sin&t
= + e

2w

cos(th + 2¢) dt (18)

2m

Substituting Equation (18) into Equation (17) and rearranging gives

Zsinot Zsinot
2m“we™ sin (Zwt + 2¢) + amsinge™ cos(2(ot + 2¢)
o .
aS|m9t
Je

cos(2wt+2¢)dt: (4m2 > N zsmz g)
[2) o

(19)

Substituting Equation (19) into Equation (16) and rearranging gives velocity as a
function of time V(t) as

( ) —gm Fo m (2m2(usin(2mt + 2¢) + amsin Hcos(Zwt + 2¢)) %siné’t (20)
v =asin97 ; T

asin @ (4m2a)2 +a2 sinze)

We use the condition of motion witht=0,v,(0)=0 to find the value of
constant (c), we obtain

am R Fo (2m2wSin (2¢) + amsin (‘9) COS(2¢))
c=vg + +

2m(4m2w2 + az sin2 9)

(21)

asin @ 2asin @
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Substituting Equation (21) into Equation (20) and rearranging gives

+ —

gm o Fo (Zwm sln(2¢) + amsin 9005(2¢))J —sm&t
Vy (t) = [Vo +

. R 2 2
asin @ 2asin @ 2m(4m @ + «a sin 6')
gm o Fo (2m2a)sin (20t + 2¢) + amsin o cos (20t + 2¢)) (22)
- + 2 2 > 2
asin @ 2asin @ 2m(4m @ + a sin 0)

Related to the derivative of position with respect to time

vy (t)z% dy = vy (t)dt (23)

Substituting Equation (22) into Equation (23) and integrating by part, we

generate a new Equation as the vertical displacement as a function of time y ()

_ 2 . -
Wasing gm Fo Fo (me sin (2¢>) + amsin 9cos(2¢))
y(1) = 1-e Vot~ — —~ 22 2.2
asin @ asin@ 2asin@ 2m(4m @~ +a” sin .9)

_gmt Rt +[F . 20om® (cos (2¢) — cos(2wt+2¢))] { Foermsin 0(sin (2t +24) — sin¢)]+y (24)

asin@  2asing Ame? (4m2w2 +a?sin /9) 4mw(4m2w2 +aZsin 6)

3. Calculate the time that a volleyball takes to move in two dimensions.

After rearranging we obtain

m (25)

t=
mu, — e cos OX
coseln(uj

mu,

4. Take the time in the x-axis to be replaced in the y-axis to find the
y-axis displacement as a function of the x-axis displacement. After rearranging

we obtain

a
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— 2 . .
m “Zsinot gm o Fo (Zwm sin (2¢) + amsin ecos(2¢))
y(x) = 1-e™ Vo + + - 272 2.2
asin @ asin @ 2asin @ 2m(4m @ + a sin 6)
gmt Fot Fp 2com (cos(2¢) - cos(z(ut + 2¢))
4m(u(4m @  + a sin 0)

a sin @ 2asin @

2
4ma)(4m w + a sin 9

( Foamsin H(Sin (th + 2¢) — sin ¢)] (26)
-+ + Yo

5. Plot the graph between horizontal displacement (x) and vertical
displacement (y) in program mathematica From Equation (26) is the vertical
displacement for volleyball of the horizontal displacement show graph in
program. Putting Equation (26) into program mathematica (Zimmerman & Olness,
2002) for plot graph. Next, we can be using the applied initial force F(t) and
F,(t) (Ricardo, 2014) evaluation of the vertical displacement y(x) via the first-
order linear differential equation. The initial force parameter (F,) of the applied
initial force is the independent variable. The initial velocity parameter (v,) of
the volleyball is the independent variable.

The parameter of @ is the angular frequency parameter. The parameter
of B is the damping coefficient. The parameter of g is the acceleration due to

gravity. The parameter of a is the air-resistance coefficient. The parameter
w=1rad/s, =25, a=1, g =10m/s?, 9:% rad ¢— rad and y, =2 m

of the vertical displacement y(x)equation is the control variable for all the

apply initial force (F,(t), and F,(t)).

Results and discussion

Analyze the graph of the volleyball motion. Consider whether the
graph of the volleyball motion that is served with various kinds of forces meets
the conditions of moving in a complete projectile motion, having vertical
displacement over the height of the net. The vertical displacement y(x) for

case the applied initial forces F,(t) and F,(t) are plotted in Figure 1.

ia
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Displacement y(x)(metre)
Displacement y(x)(metre)

0 5 10 15 [ 5 10 15
Displacement x(metre) Displacement x(metre)

(a) (b)
Figure 1 Plots of the vertical displacement y(x), which illustrate the right-hand

sides of Equation (26), as a function of the horizontal displacement (a)

The vertical displacement is a function of the x-axis in the boundary
of the volleyball field of the applied initial forces F, (t):%cos(wt)
(the blue hard thing line) (b) The vertical displacement is a function of
the x-axis in the boundary of the volleyball field of the applied initial

forces F,(t) :%In(wt) (the pink hard thing line).

The vertical displacement y(x) for case the comparison of the applied initial

forces are plotted in Figure 2.

Displacement y(x)(metre)

Displacement x(metre)

(a)

Figure 2 Plots of the vertical displacement y(x), which reveal the right-hand

sides of Equation (26), as a function of the horizontal displacement
(@) We must be the comparison of the vertical displacement y(x)

evaluated from different the applied initial forces (F;(t) and F,(t)).

€
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These can be used to model the velocity of the curved movement of
a volleyball as follows: Replace the force and initial velocity in the vertical
displacement of the horizontal function y(x). Plot the graph between the
vertical displacement(y)and horizontal displacement(x)and compare a suitable
graph with the curved movement of a volleyball.

From the Figure 1(a), the initial force used to hit the volleyball is
650.00 N. The initial velocity of volleyball is 133.79 m/s. The displacement in
the x-axis is 16.00+0.01 meters. The y-axis displacement which is a function of
the x-axis is 6.50+0.01 meters and almost out the boundary of the volleyball
court (= 18 meters). From the Figure 1(b), the initial force used to hit the
volleyball is 140.00 N. The initial velocity of volleyball is 76.27 m/s. The
displacement in the x-axis is 17.00+0.01 meters. The y-axis displacement which
is a function of the x-axis is 7.00+0.01 meters and almost out the boundary of
the volleyball court (= 18 meters). Figure 2 (a), we must be comparison the
vertical displacement y(x) produced from different types of the applied initial
force. These can be summary the applied initial force F (t), F,(t) have similar

the initial force and the initial velocity.

Conclusions

Results showed that the apply initial force F(t) and F,(t) as a pure
and mixed time function dependent the parameter «, @, 8, 9, ¢, F, and
the initial velocity of the projectile of motion for volleyball and in accordance
with the conditions of horizontal displacement over 9 meters not exceeding
18 meters and vertical displacement not less than 2.24 meters. From Figure 2
(b), if higher the initial force used to hit the volleyball and the initial velocity

affect decreasing value of the horizontal and the vertical displacement of

y(x).

o
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a

YBINLTLIADINUTNUTT Dalenugteum 6 dn1sasgivlaniuiiuiuludedy

]

(25.83 Tusodu) wazdnandnmusiuluiindanuy (29.04 Hndamu) INUIULLAARBAY

(192.26 widnsiadu) geandmiugdeumn 84-1

mdfy:  Jensinyaldifoudy, fu3en, NSLSULAULR, NaKER
Abstract

The research aimed to study the effects of vermicompost on growth
and yield of mung beans cv. Chainat 84-1 and Chainat 6. The experiments were
planned by the 4x2 factorial in RCB (Randomized Complete Block), with three
replications and two factors. The first factor was four vermicompost rates of
application at (0, 500, 1,000 and 1,500 kg per rai) respectively. The second factor
was mung bean varieties (cv. Chainat 84-1 and Chainat 6) and comparing the
mean in each process with the Least Significant Difference (LSD) method. The
results show that the growth and yield were not significantly different for each
vermicompost application. The interaction between vermicompost compost
rates and mung bean cultivars showed no significant difference in growth and
yield values, but it was likely that fertilizing with vermicompost had a greater
increase in growth and yield than not fertilizing with vermicompost. For the
difference between the two mung bean varieties, it was found that Mung
bean cultivar Chainat 6 had higher leaf number per plant (25.83 leaves per
plant) and pod number per plant (29.04 pods per plant), seed number per
plant (192.26 seeds per plant) than Chainat 84- 1.

Keywords: Vermicompost, Mungbean, Growth, Yield
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Abstract

In vitro shoot tips of Musa (AA group) ‘Khai Kamphaeng Phet’ were
cultured on MS, %2 MS and % MS combined with various sucrose concentrations
at 0, 10, 20 and 30 gram/litre for 24 weeks. The research found that the
highest percentage of viability (100%) could be obtained on %2 MS and % MS
medium supplemented with 30 gram/lite of sucrose. The shoots were then
subcultured onto MS medium without hormone for regeneration recovery testing
for 12 weeks. The results revealed that the highest regeneration percentage
(20%) could obtained in all MS, ¥ MS and % MS augmented with 30 gram/lite

sucrose.

Keywords: Musa (AA group) ‘Khai Kamphaeng Phet’, culture media

concentrations, sucrose, Growth and development
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STUDY OF THE GROWTH POTENTIAL OF 4 VARIETIES FIGS FOR PLANTING
IN KHAO KHO DISTRICT, PHETCHABUN PROVINCE.
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Abstract

The objective of this study was to investigate the suitable strains of fig
for planting in the highlands of Khao Kho District, Phetchabun Province. The
research focused on four varieties of figs, including Australia, Black Israel, BTM 6,
and White Syria. After 150 days of transplantation, Black Israel and Australian
figs were more efficient on photosynthesis (Fv/Fm) than BTM 6, with values of
0.711-0.713 and 0.587, respectively, with a statistically significant difference.
The photosynthetic efficiency of Australian figs was the most correlated with
chlorophyll content with the value of 53.23 spad units. The Black Israel had
more canopy surface area than its Australia and BTM 6 varieties, with a canopy
surface area of 8,245.15, 4,009.81, and 2,369.72 square centimeters. The stem
height of the Black Israel was greater than the Australia and Btmé varieties.
The number of leaves of the White Syrian fig tree had the highest number of
leaves. with the number of leaves equal to 91.33 leaves in other species. The
number of leaves was in the range of 23.33-41.00, which was a statistically

significant difference. In general, the Black Israel fig was the suitable strain for
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planting in the highlands of Khao Kho District, Phetchabun Province compared

to other varieties tested together.
Keywords: Fig, Khao Kho, highland
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A o a Y v = A Y
A HEYRNIEABNSY (wuRwms) Tnanlauiuaulamegeniigaan lngaein
ANUNINNTIULEAOHTY (FuRlwns) TngTnannanuning 2 Al asetiuiuy
lngldanein

ulUNIPULLBS Tnevnnisuuluasaunanu

a

Usunaumaelsiladuadluneifionss Sasuiu 4 Tu luae 1 fi $1uu 4 fie
Tneiedasinaaslsilad (Portable Chlorophyll Meter, spad 502) Imanﬂﬂ%u’qlﬁaﬂiu
iwaam (youngest leave fully) (Aama wandnga, 2554)

UszdnSn1nn1989LAT129%Uae (maximum quantum efficiency of PSII
photochemistry, Fv/Fm) §81A384 Pulse Modulated chlorophyll fluorometer é‘u
0S5p+ Inevi dark-adapted tJuszaziaan 30 Wil Aeun1siaA Fv/Fm (gyunnsel
LAY WATAME, 2561) WATYINNITIASIEIANANULUSUTIUN9@D A aeldluswasy

dudagu

NaN15ILATBAUIIUNA

UsgdvBnnnisdaunsigsinas (Fv/Fm) annsfinemudnueiedSaengnds

[ a v ¢

§rgugn 150 Tu uziAerTviuguuda Basea uaviugeeansideuszansnmluns

]

daumsziuas (Fv/Fm) wnndniiug Sdu 6 TneliAwindu 0.711-0.713 waz 0.587

MuE1U (Table 1) Fadlrnuusnanses1sldedAgneans Inedonnaaenuiuideves

A o =

Aroua et al. (2020) Avin1sAnwINIsUTUFeanmeInAluldazggNIavewLULzIAe
HsugnludsemagfidedanuinusinenSallussavsnmmsdanseviuasiuansieiu

Tneiug Zidi ivsgansannisdaasieiuasiinitiug Bither abiadh lnediusedvizam

'
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nsdaaTEiuaEganwiniu 0.741 uag 0.600 muaau Jadunisinuszdnsamlug

goluliinddinluinggTeuniionmgiguiilivssdnsamnisduaneziiaianas

[
s

dulsinunaelsiaatunuI eI MR eUan 90 Ju dUsinumaelsilad

[

ldunnensiunisadifudidoduannisnaasmaningelgn 150 Ju usinedSaiug

o

poamsuiivsIuaaelsiaduniian Ineianrindiu 53.23 spad unit @duluiugdu
fUsuumaslsiladegluda 37.93-44.85 spad unit FeiAIUUANANAUNIATH

o w

aeslitdfgy (Table 2)
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THUNHIWTMLvDERBNT VAL UaN 90-150 T uziRaNTmnaeiugH

nunRmsuiuandsiuluynasaiviinstuiindeya lnelleduganisnnasandinis

Y 9

U ¥
£ v v § @ oA AN aa 1

greugn 150 Tu ugidedTiugLUdn BasealNunimsmuunnniciug eeanside

9

4
v a & 1 '

waziug J90u 6 Tneffufiimsanawingu 8,245.15 4,009.81 uaz 2,369.72 AN519

q

'
o w aaa

WUALLAT FEAULANAOENITEdAYNNETRD LardanAaediunISANYIVDY
Ferraz et al. (2020) Ndnwinsiasivlnvesuginenssluus@anuinuginonssluus
v e & A ! U =W X da )
avaneiugivnaiuInsmauanssiufwissUgnluiuibieaiy (Table 3)
ANNEBINZINON SIS I AN UR AN SEeUgn 105-150 Ju

[

Tnendeniséedan 150 Ju Wuduulia dastealiniiugivesdiduuinndn wug
seawsdeuariuginioy 6 Inefinnugadiduminiu 46.00 31.33 uag 21.33 wuRwns
muawu (Table 4)
Snnuluvesiuuzipersfimuuanieiunsadavdaandiegn 105-150 Yu
Tnevidsdnetgn 150 Ju wusli 8Fe Swaluinniige Tefldnauluwindu 91.33 Tu

dndluaneiugaun I3aulueglug 23.33-41.00 Tu Fallemnuunninsesailded Ay

N9dns (Table 5)

Table 1 Photosynthesis efficiency (Fv/Fm) of four fig varieties after transplanting
90-150 days grown in Khao Kho District. Phetchabun Province.

Photosynthesis efficiency (Fv/Fm) / planting (days)

Treatment

90 105 120 135 150
Australia 0.759 0.664° 0.684 0.711° 0.711°
Black Israel 0.660 0.637" 0.694 0.621° 0713
White Syria 0.701 0.702° 0.725 0.649™ 0.659"
BTM 6 0.742 0.550° 0.697 0597° 0587°
V% 10.53 771 6.12 4.7 6.33
F-test ns * ns ** *

ns means no significant difference.

* Means there was a significant difference. There was no significant difference between identical letters
in the same column.

** Means there was a highly significant difference. There was no significant difference between identical

letters in the same column.
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Table 2 Chlorophyll content (spad unit) of four figs after transplanting 90-150

days grown in Khao Kho District Phetchabun Province.

Chlorophyll conten (spad unit) / planting (days)

Treatment

90 105 120 135 150
Australia 41.07 42.12° 46.82° 44.17 53.23°
Black Israel 41.30 a1.48"  4387" 51.60 37.93°
White Syria 44.12 50.30° 52.27° 50.90 44.85"
BTM 6 34.80 32.02° 33,22 43.30 44.15"
V% 20.90 8.33 13.51 15.06 9.67
F-test ns ** * ns *

ns means no significant difference.

* Means there was a significant difference. There was no significant difference between identical letters

in the same column.

** Means there was a highly significant difference. There was no significant difference between identical

letters in the same column.

Table 3 Canopy surface area (Square centimeters) of four varieties of figs after

transplanting 90-150 days grown in Khao Kho District. Phetchabun

Province.

Canopy surface area (Square centimeters)/planting (days)

Treatment
90 105 120 135 150

Australia 2,02830°  3,105.62° 386213 4256347  4,009.81°
Black Israel 3369.56°  6963.41°  7,153.48"  8,012.04° 824515
White Syria 2,185.28°  4,90576° 503607 561857  5983.99"
BTM 6 1,664.91°  1,849.26°  1632.34°  2,18233  2,369.72°
V% 14.40 7.66 19.96 18.45 23.77
F_test x o x o o

** Means there was a highly significant difference. There was no significant difference between

identical letters in the same column.
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Table 4 Plant height (centimeters) of four varieties of figs after transplanting

90-150 days grown in Khao Kho District Phetchabun Province.

Plant height (centimeters)/planting (days)

Treatment

90 105 120 135 150
Australia 23.50 25.00" 29.33" 30.67" 31.33"
Black Israel 26.50 38.00° 40.67° 43.33° 46.00°
White Syria 23.00 28.33% 31.00° 3233 36.67"
BTM 6 16.00 18.00” 18.33" 21.00° 21.33°
CV% 17.70 20.31 19.68 21.24 22.06
F-test ns * * * *

ns means no significant difference.

* Means there was a significant difference. There was no significant difference between identical letters

in the same column.

Table 5 Number of leaves of four varieties of figs after transplanting 90-150

days grown in Khao Kho District Phetchabun Province.

Number of leaves (leaves)/planting (days)

Treatment
90 105 120 135 150
Australia 20.00 3167 3533 2867 2833
Black Israel 21.67 31677 3500 3833 41.00"
White Syria 29.00 5233 54.00" 89.67° 91.33°
BTM 6 18.33 13.00° 13.00° 2333 2333
V% 51.91 28.53 30.56 17.04 22.69

ns means no significant difference.

* Means there was a significant difference. There was no significant difference between identical

letters in the same column.

** Means there was a highly significant difference. There was no significant difference between identical

letters in the same column.
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