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v Lactobacillus WuwilsluwuaiiiFensauaniniinuldlusmnsvinnainvateviia ludagdusing
Yuunditse Lactobacillus unldiluiadidrdrudmiunanTusiugnuay (recombinant protein) oty
wuilauiisnasansedugiifuiusislsads 4 waralinfilduevasuuniise Lactobacillus finnusamizuansing
vasuuABEuNTAY Seiimsdumuasiawaraliadiduevialusidunnld dawlvgwaaiodiSutawmandud

jv;i;g;ﬁ;ﬁma nsanansunsduasaseglunane q Uszna mu%é']’ﬂﬁﬁeﬁ%’mqmsmﬁtﬁaﬁ'ﬂu,ﬂm@sﬁnmmqwmnwmwaa
Tsiuanaiau wanalafiduavasuuaiiise Lactobacillus spp. fanenldanawnsuinvasiosduniald wu dandu Yaign
oy 1 Uautluns fedu uazuvumidin Gudu aanviauue 89 Teletan sanseafausnwaadamsuield 20 loly
wuniiSensauanin 1an wunanalinABueR NN LAY 34 wanalin 9 nuuATise L. plantarum, L. lactis, L. acidophilus was L.
o5l casei fisruaudaug 1 fs 3 wanafindelalean deflvunadeus 2.5 89 15 Alawua (kb) 91nA5TUUNEILTE
restriction fragment length polymorphism (RFLP) uanslfifiudinanaiinmisuienmuniisunisansivas

woulasl EcoRl Hindlll uae BamHI Hiavsa 8 JUwUY
Ui L. curieae (Zhu et al., 2020) L. casei (Zhang et al., 2019;

wanafindduerduarsiugnssuiieguenlasiuley
ansndaesiuedldognsdasumsezdiumiaiuduvesnis
§1809/2109 (origin of replication) wanadafLd uLoe1a il
wunisBuveslusiuiii vrdestunszuiunisdiassdaies
(replication protein) L% U repA, repB hae repC (ie et al,
2017) Buveslusfudivhmididsiunaradafidueludiead
WUATLTEETUAI8NTEUIUNIT conjugation LYW Mob
(mobilization protein) (Asteri et al., 2010) VNN A1INUTY
FosnUfdaur (Feld et al, 2009) uagduvesnisadns
bacteriocin (Van Reene et al., 2003) 1udu waasinfduLedl
ANuEIAYAUN15a319lUA UG NNaN (recombinant protein)
vihmthfduianas (vecton) dmsunieloududgadiu
dwlngfedldiwadiSulunuaiiiSeunsuau Escherichia coli
@eWugA1 9 Wy DH5, JM109 38 TOP10 iludu Jaqiu
015907150 WUAT LS 91nSA®111 S (food grad bacteria)
19U Lactobacillus plantarum (Suphatpahirapol et al., 2019)

"Corresponding author
E-mail address: nisupachai@tsu.ac.th (S. Nitipan)

Hua et al., 2021) wag L. acidophilus (Zang et al., 2020)
T dumad s SudmTundalusdugnuanuauuaiisey
Lactobacillus #aan1snaaiafiduled e aauidinnizs
Hsrgaumanunanaiinftduieain Lactobacillus 1931 22
anemug fnanannvaneRaus 1.81 - 242.96 kb SuRaus
1 - 10 wanadaseaewud L. plantarum Wuuuaiidefinulu
MIUAN 1Y ¥1AT (sauerkraut) AN (kimchi) wag YU
J99121m29 (sourdough bread) (Siezen & Van Hylckama
Vlieg, 2011) dn1ss1earudrduiinalelndvemarainfioue
371 L. plantarum 11031 56 %iln lugudeyaassazuasi
MIIATIERiurLsvedufe q vunaradinAdue diulug)
uduvediusfudiddlaunsiunind (putative protein) fifies
vawanadefduefinusumivesduiiunisiesufiug
(Feld et al., 2009) N3&3LATIEY exopolysaccharide (Crowley
et al,, 2013) N151" chloride Wag potassium Wwad (Chen
et al, 2012) AUNIUAD bacteriophage (Eguchi et al., 2000)

Online print: 31 August 2022 Copyright © 2022. This is an open access article, production, and hosting by Faculty of Agricultural Technology,

Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2022.13



S. Nitipan and P. Saithong / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 8 - 16 9

WardUVINNTAS 19 bacteriodin (van Reene et al, 2003) nanaiin
Adueveuuaiiise Lactobacillus finaaudfwanssainwana
finfSuweves £ coli Tnsiamzsunilusufuveanissiass
fte9 (ori: origin of replication) 1 udud1AgYI0IN15T1889
Ao wanadadlduleaurndnin1ss1aseiate sy rolling-
circle replication (RCR) Tuaauz i wanadadvd uiovunlng
19U pMD5057, pWCFS103 wag pST-IIl §n15318090UY theta
replication (Pan et al.,, 2011; Cho et al,, 2013) wa1aila
AdueanuuATise Lactobacillus vanewingniaunlddmsy
nsnanlUsAugnaeas eldiluneudioutestulsa Megratu
L. plantarum NC8 u@slusit goose parvovirus VP2 (Liu et al., 2017)
L. lactis wa 9lUsH U type 3 capsular polysaccharide (Gilbert et al,
2000) Lactobacillus strains LAG356-pH Wag DLD17-pH W@ alushiu
HPAI virus protein hemagglutinin 1 (Wang et al, 2012) wa ¥
L. plantarum TLGO2 (WCFS1 derivative, D-alanine auxotroph) W& ¢
Iﬂiaug] e KU Sej LRR 2012 (Nitipan et al, 2013; Suphatpahirapol
etal, 2019) Dusiu

agslsfimunisasnlusfugnuausenatadafidue
wazwuATlise Lactobacillus #ina1iandredudinsddasiin
LﬁaamnwmaﬁmﬁL5uLamdﬁﬁﬁmsﬂ%’umﬁsuﬁﬁayaﬁmﬁﬂwﬁ
Timunzanduwaaidiiulaeinideainasussne wazdng
Aunsosdnslilunate 4 Usema vilinnsldnanadafiduie
wanddesweeynymuazdalidieifiugy defunuideded
*?mqﬂisaqvﬁl,ﬁaﬁm:mmmwmmawmaqwmaﬁ@ﬁLﬁuLaézalﬁm
nuUATISY Lactobacillus spp. 7 fausnldaineimisngn
Na8TUn TATILUNTUATDILUATLI HA18N1TNAGDU
AuasalunstosunasAsuauiuana1aiy (API50 CHL
kit) WazBudunanI18703av0edu 165 rANA Ua1an ALeN
warafi e nwiAunaInuateftemAl A restriction
fragment length polymorphism (RFLP) e 28taulesl EcoRl
Hindlll wae BamHi 1l a1 udey adivs vt luld wanndu
waradefduasnlusiugnuanlusuailiseinsaemssely
Tuauian

aUnsaluazIZN13IT
n1IARUENUUATILSE Lactobacillus spp. 99879154
AnnenLUATilEnIALaARnAINWNIUIN Taun Uandu
Uaansn Yaruteauas dedu ununiiauiei yg lavan uaz
JaAu lngdrdiegeuardudieg19ay 25 ¢ ungaaly
a13avany 0.85% NaCl Usuas 225 ml andurinisideans
#1875 10-fold serial dilution auleAutdududu 107
gadnlannanududuil 107 - 10 Yduas 100 pl naas
Tue1115 MRS (Man, Rogosa and Sharpe) agar T Way 0.29%
bromocresol purple Tnudsdulalgorne (anaerobic jar)
Unfigamad 35:2 °C 1uan 48 $alus (denuueiiiFonsa
wanfnfiuansdnvaeadladmdes iy re-streak vuo Ul
MRS 8nass naaeuanauifmuaiifesiuvouuaiiiensa
uanin lawn doufndunsy nageunisasseulyduaniaa

MaARMIEIU AOAC (2005) uasvadauMsEaBtaafbYn
VAEeu APl 50CHL udigudunameteyadinuilipalelndves
81 165 IRNA
MITMUNUUATILSE Lactobacillus spp. AIeyanAgay API50
CHL uaz35 16S rRNA

A uMImnuALzTveENE e (Biomerieux, France) Tnedl
33 wail & peuvaitiSluemsivan MRS J wiifuiad wuail Soi
A213L52 3,000 rpm L ulaan 10 w19l 819628 0.85% NaCl $1uau
2 pf s adiuniiSeanidonedas AP 50 CHL medium Ay
Wauduaavinewiniu 2.0 McFarland wuawaa wueiiiseldadhu strip
YosyAAFIEY ST vaA 50 e Teviui i meusiaztaw e
paraffin oil Usitgamgdl 37+2°C dunamswAsuwdadudiluai 24
waz 48 Tngdesiifinisianssuavldeudnnintu-iindu
fd o9 anduthwad 18T oud guniugIutoya apiweb
(httpsy//apiweb biomerieux.corm/senet/Identify) (it o8 g uasil Ao
wuAiiiSeY

af'm gDNA vosuuUAT LS8 J8YANAaBY Purelink
genomic DNA mini kit (Invitrogen, USA) @1t U4N15A1Y
Auuzihweaudn WauSuadu 165 RNA sglnsiwes 27f
( 5’-AGAGTTTGATCMTGGCTCAG-3’) wa g 1525r (5'-
AAGGAGGTGWTCCARCC-3’) (Lane, 1991) t05 eud Jumay
Y3u1ms 25 ul Usenaumae 2X OnePCR™ Plus master mix
(GeneDireX, USA) Usu1ns 12.5 pl lwsiwesunazyidnniiy
Wudu 25 mM Usuas 0.3 ul uag gDNA fuluy 10 ng USU
USu1m5A78 nuclease—free sterile water Toilg 25 pl ﬁ]’mﬂfuﬁ’]
freg1eluaniiunisselagly thermal cycler lneldgumgi
sateluil 95°C 5 it udaredne 35 sau wes 95 °C 45 Funil
55 °C 30 w19l wag 72°C 30 Uil wavanasy 35 seuld
gaungdl 72°C Wuian 10 il MNTUIATEHARER NS
1 PCR A28 1.5% agarose gel electrophoresis Tlw#na214
f19Ang 100 11a 30 W19l daunie SyBr® gold (GeneDireX,
UsA) arntutiluanenmseindesanenin ChemiDoc™ MP
system (BIO-RAD, USA) uddsiiasigimasuianalelnaves
fu 165 rRNA 91Nt urhsasiug nssudi ldunussuiiisudu
g1udeya GenBank 73835 BLAST
msAauenNaIadna e IAMUATISY Lactobacillus spp.

nsan Ananad AR Lo WeannwuATLS 8 Lactobacillus spp.
f35nALUatRIN alkaline—detergent lysis (Klaenhammer, 1984)
nzneuad wuATiS e odluoms MRS Usuas 2 ml Suis ol
3000 X g AZAUALNOULAT 6 A8d1TAZANY 25% sucrose T
30 my/ml Usiilgamadl 37°C Wunan 15 wil rniuAuasaran
alkaline SDS (Usznaus 28 0.2 N NaOH tag 3% SDS) Uil utian
7unii gamgdsies in 3 M sodium acetate (pH 4.8) 71 1 udn
wiatlumies 10000x ¢ 7 4°C w 15wt §redulaldluvaen
Tmiua wAudl usa Aaslsves ulazlolalnsniusa (phenol
chloroform: isopropanol (25:24:1)) weliidniu Huwflesdi 10,000 x
g7 4°Cum 10 w7t Srednlaaduvaesiviududia 95% wuea
(Sudm) I seil 10,000x g7 4 °C W 10 Wit ntiuvile
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us G 3 ¢ gy e 79 QlAprep spin miniprep kit (QIAGEN, Germany)
§rednilaaslunedini QAprep spin column Huwi el 10,000 g
7 6 °C w1 Wit Wi PE buffer Jusfiesl 10,000x ¢ 71 4°C w1
wit fedula Sromedundldluvaeslvel Wy EB buffer 50 pl Uil
gamgiivies 2 it Juwilesdl 10000x g 4°C w1 wfl v
TeinanafisniSueliimimneiluduseusiely
Sanqunanailndisuieiilines RFLP

wsnqumanadafidued lFmuuunndaeds 1.5% agarose
gel electrophoresis LAZWINAULANG 1VIWAET AR 1O WD 835
RFLP fiawanadl afi 16 uion 2eteuleal dnsnig EcoRl, Hindll uay
BamH! (ThermoFisher Scientific, USA) fl o 9f Usznaud ¢if
10X FastDigest® Green buffer U5 11915 2 il FastDigest® enzyme
U510 1 pl uaznanaliamid e 1 pg udSuldiinnsmie nuclease-
free sterile water 141 20 il Usiftgamii 37°C um 90 it antiu
vgeRanssuveaeuluissnsuaigansl 60°C iunan 15w
WA INTIVADUNANITA AR 28 2.0 % agarose gel electrophoresis
gounaed SyBr gold (GeneDireX, USA)

NANI3INY
NISARUENUAETIUNTIAYENUATISY Lactobacillus spp.
wuaiLSe Lactobacillus spp. T1uu 89 laleian
(Table 1) Annanlaainsiedns Yardu (45 lalaan) Uainni
(12 lelwian) Uanutauna (18 lelwian) fedu @ lelgian) u
winuneih 3 lelwian) yg (2 leleian) Yaau (3 leleian)
wazlavan (2 lolwian) fanuadunuafi3oguvioudu (short
rod) Anddauunsuuan wazasaeululazaiad 99nA15IMUN
Inglddoyavesdu 165 rANA Wisuiiguiuguteya awise
Fwunldtanun 7 vida ldun L plantarum (39 lolwian)
L. lactis (24 lol@ian) L. amylovorns (12 lelwian) L. casei
(7 lolaran) L. acidophilus (4 Telaran) L. farciminis
@ lolwian) wag L. graminis (1 lolaian) Amdu 43.8, 26.9,
13.5,7.9,4.6,2.2 48z 1.1% A1UEIHU NAN1TNAABUNITE B8
wnasmsvaud1aiamieyanaaey APISOCHL Wisuiiieuna
Augudeyalu APweb™ wuindiunuvesudazngulinanis
NAADUADAARDINUNITIILUNGIEIT 165 rDNA

NIPAKENUALTIMUNYINYEINA 1A TRA S e INLUATI SETIF
uenls

nsAaLennatainfLduevesLUATLSe Lactobacillus
spp 928735 alkaline—detergent lysis LLﬁ%ﬁﬁU%ﬁ%éﬁ’lﬂ‘Qﬂaﬁ'ﬂ
(QIAGEN,
Germany) WUNATAT AR LS ULOTIUIUT anun 34 nanadln

QlAprep miniprep plasmid  purification kit

(Table 2) annuuniiise L. plantarum (12 loleian) L. lactis
(5 Tolwtan) L. acidophillus (2 lolwian) waz L. casei
(1 Telzan) Srulunaradin 19, 10, 4 uag 1 wanadin auaisu
(Table 2) 3nNA1FAATITRVUINVRINAENAALO ULBA87T 2%
agarose gel electrophoresis uUwdu 2 nqu ldun warade
yuradnilyuiauseuiad 2.5, 3.0 way 3.5 kb Lazauinalng
Uszanas 15 kb wanadeiidwenanuasiuiy 34 wanaiia
Usgnaun8uuin 2.5 kb 91U 19 waraila wuin 3.0 kb
WU 11 wanadla Yua 3.5 kb 917U 2 waalia wazwuIn
15 kb 972U 2 wanadia (Figure 1 wag Table 3)
n139Ang unaIadndid uieveauuailise Lactobacillus spp.
#2¢/35 RFLP

nsdangunatafiafidwedieis RFLP lagldiouly
RN 3 vin Ao EcoRl, Hindlll wag BamHI WUAMULANGN
Wanua 8 ULy el JUuuudl 1 dndasteules Hindl
I#%ua2u DNA9uIAUsELIY 0.8 uaz 1.7 kb gﬂLL‘UUﬁ
2 Fadaeroule Hindll l§Fudau DNA auiaUszana 0.5, 0.6
uay 1.9 kb sUuuuil 3 Fadaeteulesl Hindil 1§35 udau DNA
YuIAUsEIal 0.6, 1.0 UAz 1.4 kb JULUUT 4 dnsieteulul
Hindll 1% @7y DNA 9u1nUszaal 0.8 uag 2.7 kb JULUUT
5 fasaeieulesl EcoRl TaTuau DNA vunnUszanal 0.6 uay
1.9 kb 3UUUT 6 Fndeioules BamHl 1¢Fudau DNA vun
Uszanal 0.5 uaz 2.5 kb ULUUA 7 anunsadasieieules
2 wiln (FaAuavade) Ao EcoRl l8Fudau DNA aunaUszanm
0.2 war 2.3 kb war Hindll lédugau DNA vunUszanal 0.7
uar 1.8 kb uarguuuudl 8 anunsadasisteulesl 2 win
(Fnuazase) fie Hindlll [Fudau DNA vwauszanm 1.1, 1.5,
2.5 uay 9.9 kb uazieules BamH 143 udau DNA vuan
Useana 1.8, 3.3 uay 9.9 kb s1waziduauansly Figure 2 Lay
Table 4
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Fermented food Lp LU Lam Lc Lac Lf Lg Total
Pla—som 18 10 9 5 - 2 1 45
Pla-duk-ra 6 6 - - - - - 12
Pla—pang-dang 6 6 3 2 1 - - 18
Kung-som 2 - - - 2 - - 4
Nham-hed-nang—fa 3 - - - - - - 3
Budu 1 - - - 1 - - 2
Pla kem 1 2 - - - - - 3
Tai pla 2 - - - - - - 2
Total 39 24 12 7 4 2 1 89
Lp: L. plantarum, L L. lactis, Lam: L. amylovorus, Lc: L. casei, Lac: L. acidophilus, Lf: L. farciminis, Lg: L. graminis
Table 2 The number of Lactobacillus spp. isolates containing DNA plasmids
. Number of isolates
Name (n: total isolates)
No plasmid 1 plasmid 2 plasmids 3 plasmids
L. plantarum (n=41) 27 5 [ 2
L. lactis (n=24) 19 3 2 1
L. amylovorus (n=13) 12 - - -
L. acidophilus (n=7) 5 - 2 -
L. farciminis (n=3) 3 - - -
L. casei (n=2) 2 1 - -
L. graminis (n=1) 1 - - -
Total 69 9 8 3
Table 3 The DNA plasmids isolated from Lactobacillus spp.
No. Isolates Name Plasmid name Plasmid size (kb) Sources Organisms
1 Lp72/12 pLP2.5-1 2.5 Pla-som L. plantarum
2 Lp/72/19 pLP2.5-2 2.5 Pla-som L. plantarum
3 Lp120/13 pLP2.5-3 2.5 Pla-som L. plantarum
4 Lp120/17 pLP2.5-7 2.5 Pla-som L. plantarum
5 LpPDO4 pLP2.5-4 25 Pla-pang-dang L. plantarum
6 L148/5 pLL2.5-2 2.5 Pla-som L. lactis
7 LL72/9 pLL2.5-5 2.5 Pla-som L. lactis
8 LI72/13 pLL2.5-6 2.5 Pla-som L. lactis
9 Lcas/2 pLC3.0-1 3.0 Pla-som L. casei
10 Lp72/27 pLP2.5-11, pLP3.0-4 2.5,3.0 Pla-som L. plantarum
11 Lp96/14 pLP2.5-5, pLP3.0-2 2.5,3.0 Pla-som L. plantarum
12 Lp96/17 pLP2.5-6, pLP3.0-3 2.5,3.0 Pla-som L. plantarum
13 LIPDO1 pLL2.5-4, pLL3.0-3 2.5,3.0 Pla-pang-dang L. lactis
14 LIPDO6 pLL2.5-1, pLL3.0-1 2.5,3.0 Pla-pang-dang L. acidophillus
15 Lackso1 pLA2.5-1, pLA3.0-1 2.5,3.0 Kung-som L. plantarum
16 LpPD06 pLP2.5-9, pLP3.0-5 25,35 Pla-pang-dang L. plantarum
17 LacKS02 pLA2.5-2, pLA3.5-1 25,35 Kung-som L. acidophillus
18 LIPRO3 pLL2.5-3, pLL3.0-2, pLL3.5-1 25,3.0,35 Pla-duk-ra L. lactis
19 Lp72/29 pLP2.5-8, pLP3.0-1, pLP15-1 2.5,3.0,15 Pla-som L. plantarum
20 Lp120/31 pLP2.5-10, pLP3.0-6, pLP15-2 2.5,3.0, 15 Pla-som L. plantarum
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Table 4 The approximate fragments size of the extracted plasmids DNA from RFLP classification

Groups Plasmid name Plasmid Fragment DNA size (bp)
size (bp) Hindlll EcoRl BamHI
1 pLP2.5-1 2500 800, 1700 - -
pLP2.5-2 2500 800, 1700 - -
pLP2.5-3 2500 800, 1700 - -
pLP2.5-7 2500 800, 1700 - -
pLP2.5-11 2500 800, 1700 - -
pLL2.5-2 2500 800, 1700 - -
pLL2.5-3 2500 800, 1700 - -
pLL2.5-5 2500 800, 1700 - -
pLL2.5-6 2500 800, 1700 - -
pLA2.5-1 2500 800, 1700 - -
pLA2.5-2 2500 800, 1700 - -
2 pLP3.0-1 3000 500, 600, 1900 - -
pLP3.0-2 3000 500, 600, 1900 - -
pLP3.0-3 3000 500, 600, 1900 - -
pLP3.0-5 3000 500, 600, 1900 - -
pLL3.0-1 3000 500, 600, 1900 - -
pLL3.0-3 3000 500, 600, 1900 - -
3 pLA3.0-1 3000 600, 1000, 1400 - -
4 pLL3.5-1 3500 800, 2700 - -
pLA3.5-1 3500 800, 2700 - -
5 pLP2.5-4 2500 - 600, 1900 -
pLP2.5-5 2500 - 600, 1900 -
pLP2.5-6 2500 - 600, 1900 -
pLP2.5-9 2500 - 600, 1900 -
pLL2.5-1 2500 - 600, 1900 -
pLL2.5-4 2500 - 600, 1900 -
pLP3.0-4 3000 - 600, 1900 -
pLP3.0-6 3000 - 600, 1900 -
pLL3.0-2 3000 - 600, 1900 -
6 pLC3.0-1 3000 - - 500, 2500
7 pLP2.5-8 2500 700, 1800 200, 2300 -
pLP2.5-10 2500 700, 1800 200, 2300 -
8 pLP15-1 15000 1100, 1500, 2500, 9900 - 1800, 3300, 9900
pLP15-2 15000

15000 _,
5000,

4000—>
3000~

500 »

Figure 1 Plasmid profile of Lactobacillus spp.: lane 1 molecular mass marker 1 kb plus, lane 2 L. plantarum Lp72/29, lane 3 L. plantarum Lp72/12, lane 4 L.
plantarum Lp96/14, lane 5 L. lactis LIPR03, lane 6 L. lactis LIPDO1, lane 7 L. lactis LIPDO6, lane 8 L. plantarum Lp72/27, lane 9 L. plantarum Lp96/17, lane
10 L. acidophillus LacKS01
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Figure 2 Restriction pattern of Lactobacillus plasmids, (A) lane 2 Hindlll digested pLP2.5-1 plasmid, lane 3 Hindlll digested pLL2.5-2, lane 3 Hindlll digested
pLA2.5-1, (B) lane 2 pLP3.0-2 (uncut), lane 3 Hindlll digested pLP3.0-1, lane 4 Hindlll digested pLL3.0-1, (C) lane 2 Hindlll digested pLP15-1, lane 3 BamH|

digested pLP15-1, and lane 1 of all molecular mass marker Lamda DNA Hindlll

35UNANTIVY
nsAnudannsofauenwanadafsueanuunadise
3wa Lactobacillus #7833 alkaline—detergent lysis 41133
UINTFIUVDINITAN ANAIAT AN LE ULBAINUUATT LT Y
Lactobacillus (Lin et al,, 2001; Jie et al., 2017) wazAauUas
ﬁfumauﬂﬁim°wu§qw§waﬁaﬁmﬁLﬁuLaﬁ"w QlAprep spin
miniprep kit (Weber et al., 1998) wumanafinmdueldiiavan
34 wandaila A nuuALSe L plantarum, L. lactis, L.
acidophilus wa L. casei flvunndaus 2.5 - 15 kb wanadad
Wutegeandiuiu 3 warafinnelelyian a1nuuaiiise L.
plantarum (Lp72/29 way Lp120/31) way L. lactis (LIPRO3)
wansdennumnainvatesdl ewSeuifisufusesuneuni
LU WanalaRLoWeUea L. plantarum strain 16 H81uiuannia
10 wanadia (pLpL6A — pLpl6L) vuiakaus 6.46 — 74.08 kb
(Crowley et al., 2013) L. plantarum loloian A15, F31, F32,
F33, F34 uag F35 AALINIINA20819MmuLUeIUseinelnysl
wanafindues o 6 - 8 nanaiadeloluan fuwiadaus 1
- 19.3 kb (Auputinan et al,, 2011) wanadnfLduLoveos L.
reuteri KCTC 3678 ‘W‘UV’FWM@ 6 (Moon et al,, 2008) wag L.
plantarum WCFS1 Wy 3 watada Lawn pWCFS101,
pWCFS102 Wwag pWCFS103 vu1m 1.917, 2.365 way 36.07 kb
(Kranenburg et al., 2005) udu wuafiiiefi dauenldan
msfnuitdlngfinaradadio 1 vie 2 wanafinsololaian
A0AAADINUTIBITUABUNIN 19U WUATILSY L. acidophilus AR
wenanuNminveslsemAlIfanuiinarainfoueiias 2
waadln U 2.3 wag 23 kb LuAilSY L. casei wunataing
Wuowies 1 wanadeselolaian vun 6.5 way 20 kb AUEIAY
(Soomro & Masud, 2007) L. acidipiscis ACA-DC 1533 wu
natada pLACT Yu1m 3.5 kb (Asterie et al,, 2010) L.
plantarum NC7 wuwanailn p256 wu1a 7.2 kb (Sorvig et al,,
2005) wag L. sakei RV332 wuwalain PRV500 vuU1m 13 kb
(Alpert et al., 2003) 1T usu Watl AU LANA1998951U7Y
wanafinluuuaiiSooradumzanmwindeufiondosneiuis

fifuiiAerdestunisnevausrod windousieiu iy Sudl
Vi 9989 UN15IUNIUBET L (promoting growth trait) Bu
Gﬁu‘mummLﬂ?ﬂ@ﬁﬂﬂﬁ'\‘iLL’mé}au (environmental stress
resistant genes) LagduDINTASMUAWEBS LU (bacteriocin
production gene) a'auimg'ﬁumdwﬁﬁsﬁumqa&juuwmaﬁma
WBute (Mills et al., 2006)

wanafinmduiefiuenliiauunna 9 ve W unLIIAgn
vasoulwdAnginig 3 ¥lia Ao EcoRl (GAATTO), Hindll
(AAGCTT) uar BamHI (GGATCC) 1uteulasifififunisans
wuu 6 Tandlelnd (6 cutter) isenumsidiouleieauain
TunsAnwAmnunaInave snaalnf Lo ulevBILUAT LT Y
Vibrio anguillarum (Pedersen et al., 1996) 2INN1SILATIEN
WUATIIUANANTBINHAT LA 8 JULUU wuaduilsums
andveseulwiiiesydaiied Ao Hindill (4 ULUY) EcoRl
(1 3UuUY) wag BamHi (1 JUKUY) wagdliunisandnves
toulesl 2 wila Ao Hindlll iU EcoRl (1 JULUY) uag Hindll
U BamHI (1 3Uwuv) wandliiiudmaradafid uieves
wuaiLse Lactobacillus fignsuiaadlolned i wans 19
aonnsesivlutigluiimnenuiduiiadlelndvewaiaie
Adutaliunnnin 50 ¥1ia (Gao et al,, 2011; Siezen et al,,
2010; Panya et al., 2012)

a3Unan1sdY

wanadaf Lo uLea INLUATLS 8 Lactobacillus spp.
fauonldainomsminesdiuresniald 99famun 4 vun
fi® 2.5,3.0, 3.5 uay 15 kb wuAnLie L. plantarum wag L.
lactis \Buaevusinunaradafduomniian d9uau 1 e 3
naradnnelolyian aunainualsassdinuiindlolng
Tneangiunuaansvaauladdnsmwie EcoRl, Hindlll wag
BamHI uansnsfusianan 8 JUuuy egdlsfinusiasiinsdin
aeuilnalelnavesmaadamoue Inseisutsvesduuu
nanadauaruseiliuanulasaisvemaialnfduienay 399y
sryldimanaiamandannsolddmiuniand alusiugnuas
Tuuuaiisainsnemsle
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Accepted: 20 August 2022 Recently, Lactobacillus was used as a host—cell bacteria to produce the recombinant protein.
Online published: 31 August 2022 These proteins were antigens that could produce the immunity against several diseases.
Keyword Additionally, antigen—producing Lactobacillus could use directly as edible vaccine via mixing
DNA Pl_asm'd . with feed and drinking water, reducing the protein purification process. DNA plasmids of
recombinant protein

vaccine Lactobacillus were specific and different with plasmid of gram’s negative bacteria. The novel
lactic acid bacteria DNA plasmids were found and developed. The most of those plasmid DNA are patented in many

fermented food countries. The aims of this research were to isolate and classify the DNA plasmids of

Lactobacillus isolated from traditional fermented foods sampling around Southern area of
Thailand namely Pla-som, Pla-duk-ra, Pla-pang-dang, Kung-som and Nham-hed. The twenty
of eighty—nine isolates were isolated DNA plasmid. A total thirty— four DNA plasmids were
found in L. plantarum, L. lactis, L. acidophilus and L. casei. There were one to three DNA
plasmids per isolate, with DNA plasmid sizes ranging between 2.5 to 15 kb. Restriction fragment
length polymorphism (RFLP) identification revealed that all DNA plasmids had eight distinct
enzyme recognition sites for EcoRlI, Hindlll and BamHI.
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NAYDINITLES UAITANAINLAWLNA DLIAALATY (Schizophyllum commune) Tua1%135
fan1siasgyaule a9AUsENAULADA N1TRBVANRIANAY wazn1sdasiunidziaTen

2ONTLATUVDIUAINTWIV? (Lates calcarifer)
nsng duvinn1s’ gaid wiumau® Md Arefin Rahman® wag el ASyziiun'

A v a

"pausinumsaans unrenatinaluladyIvannansite IngnununsASsTIUTIY S9InUATASSTINTIY 80110
2AauzanUNNEAIaNT N IEIAYaIAaIUATUNS Tneuunnnlng evinasyar 90110
T UAIANTUASUIANTIUAITINAIT AAENSNEINSETINYIF NN IBEANYAIUATUNS TN nvemIalng Taninasual 90110

dayaunainy

Article history
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UNAnga

AeAgy
FITATAUAAAATUATI
Uamngnyn?

a3 gunIAuY
n1sUesnunnziASsneenintu

nsAnwnil iTnquszasdii afnwiavasnsiasussadaaniavviaiiauasidasiaviazatsii
(Schizophyllum commune extracted with water, SCW) s an1stas gyt ula Uszdngaannaslidonnns
n1smavauasiuden stuugiiduiuuuuliddunag uaznisdesiuniazaieauuvaandinduluvainzniun
Tagnaununsvaassuuuguanysal Ussnaudaeemnsiitaduansain SCW i 4 sziufie 0% (Aduay), 0.25%,
0.50% wag 1% vhnsnaaesyansnaaasas 3 91 lugnszanfiinugth 120 das 19Uan 6 da/g dauinidudu
108e 72.93£0.17 n¥u/ia TiuaAuamnsaudy 3 dlo/3u WWuim 8 et HeRuganisvassstadmiinuan
5967 guiiiuilegnadon Tadsmanfindonaunssau diadenvisan Aanssueuludlaleles waziiudegie
auiaUsinungalsleu wazUsunamaauladadlad (Malondialdehyde, MDA) Han1s@nsIwudn1siasusis
afm SCwW Tuamnshidawanenisiadyivlanazdszandnimnisidennns (p>0.05) uddswadauiunaudiniden
TaguanitldsusmsiaBuansain SCW iisedu 0.50% waz 1% TuTnausindenviasiu washanssulaleled
Wiy (p<0.05) WuidsafuszaungalsToufinutniidngetuludafildsuanmsiadu SCW s2iu 1% (p<0.05)
daudsuna MDA wudliifinnuuanssegneiidediAneddn (p>0.05) amnmsinwasuldimadiuanseania
SCW 536U 0.50% - 1% Tuewnsiiszansamlunsiduasasuliiuanzsnavnlneinaiun1siiauyes
szuugiiguivlaignnizuazanusuisatunisdeduayyadassluuanswevald

Unin

WiawAss (Schizophyllum commune) S%oanslayin split

(Sarawut et al,, 2014) TUnTEUIUNNSHANLNYATNIILABIA AT
Faufadinnaus vy Ylviawiinmdenanindu Ussnounie
du voalautiaud e waraentian viruenuly

gill mushroom Wuiiedfidnenings uazlidunsiaunlndy
WiniAsegne iszdinarmaavunnisgenasiinaaudanie
wu dhuidsen funsds uaeliguaniFlunisnsedunddu iy
Tnefinalunisnszdunfiduiuveasad wu Wdadenund uazd
arisiuansiueyyadaszgs (Mongkontanawat, 2014) Tngans
dueuyadassluinussneudieng uuesdns phenolic
compounds, ascorbic  acid, polysaccharides, tocopherol,
ergosterol, B-carotene way lycopene (Sanchez, 2017) 944 A5
wzageusiauasand ulnsianizeg 198 slunald

Wesndanmeniamungay amisaasgiivinlanasnied
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Faawndomardlddyadimimain wididarsemsuaz
a1sdfgyey lnsaindnavindeiauase (S. commune by-
product) undudngdunaunulardulueinisiaiia
(Oreochromis niloticus) wuindsilusiufisedu 19.79% Faflen
gandnAwindsviniiauiaia (Pleurotus sajor-caju) wae
annsaldunuiilsfuaindartulédde 20% (Srichanun et al,
2017) usnansulunsfinwinuantivesgndfuoyyadasy
Froiviararesetufetiuaziumues wuiinasldwarii
azaneuflgnidueyyadassdlennaeud1e38 DPPH gand

Online print: 1 September 2022 Copyright © 2022. This is an open access article, production, and hosting by Faculty of Agricultural Technology,

Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2022.14



M. Srichanun et al. / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 17 - 25 18

fviavane wWnuea (Suntadkarn et al., 2021)
Yarngwevrndulardrdgnisasegia wazdaiy
Hoan1svesuslnageislunasinaussme Taglud 2563 nudi
yaAINIIHEAUAINENIYIEeRe d 4,561 A1uun (Department
of Fisheries, 2021) Tunsidssuanngnsunilunialdvasussne
Inefoudsdunssdaiesnnidnvuziuiiduiinuit aaes
waznzia 1 ofinnaiUdsunlasvesnuninidsmalivanin
Anuiasendsualiinoyuadasy (Free radical) Sulusnenie i
fvsuaeuyadasygenineulvddueuyadasglusiniedmal
Winnnseseneendnduy (Oxidative stress) yilviszuugilAuiu
anas dwaliuandeuneashliredenisindenelsase 9 1§
(Sakunphueak, 2016) FaazdwnasnoUunamnandavanznasle
nsfnwluafedTeifnguszasdifofnwinavasnisldarsadn
PNLAYIAE DL ALATIR BN LA Ul BeAUTENOULA DA
mwansnsalunsifuansiesuifionsefundiduiu waznstosiu
azeieneendindulunznsnnn susziduuumidunisiiia
wadlifuiiaunsandeis uazanmsldoiiusuasansiad
Fupszilunafsssanenenld

gUnsaluazisn1sie
NSRS YNATSAIADINLAHADIAALATI UAENISNATOUNITO0N
ovasuEYYasaTY

Yuawnd o auasad Uszneulddaedwunesnaniiia
FumAuly wasndeiidudiusdeis udvhenuaveniie
f1dad wlanUasu uazthiegwneufigumall 50 °C Juuis
wdhiaeg 1ualiazden anduthieg 1anatad 281
(Schizophyllum commune extracted with water, SCW) Toeldlu
gasdqu 1:10 wrlufnduszezinan 3 Tu levhnisniuans
90 9 4 §2ls (Chong et al, 2016) ilpATUnATIATBNETEUY
g thansadalusemeuisieind sssemouisgyanie
wuuMYu (Rotary evaporator) figamgdl 60 °C auus thiegng
miaﬁmwmaaumsaaﬂqw%‘ﬁf’fma%aé‘aizﬁuanmiaﬁm’ha AD7D
DPPH radical scavenging activity #3584 Shimade et al. (1992)
IneslSeuiieuivansuinsg i Butylated hydroxyl toluene (BHT)
wag L-Ascorbic acid Wunszuiunsnageuanuainsalunisen
Judidnasounineyyadase 3513 Scavenging activity of ABTS
radical 71335 v04 Re et al. (1999) 1WIguLlguAUAITUINTFIU
hydroxy-2,5, 7, 8 — tetramethylchroman-2 - carboxylic acid
(Trolox) {unszuaumsnagauamuasaunmsidnouy adase
Tneanlilelasauerpenuieyyadass uayisn1s Metal chelating
activity 910359949 Dinis et al. (1994) TastuSauLi sun uans
1M3§U Ethylenediaminetetraacetic acid (EDTA) Wunszuaung
sndulavemindadudisafiSeweseyyadass
1199 UAUNITNARE

TMUHUNIVIARBLUUELENY 0] (Completely randomized
designs, CRD) Us2naun1e01115nnany 4 qmsﬁﬁmna’%umiaﬁm
SCW fiszsiunansnaiu 4 sedu Ae 0%, 0.25%, 0.50% wag 1%
INIVARRYANSVIRaBE 3 $

NITHTHUDINITNAFET

fnagnsornsUaingnamlitinuamslavuinisi
TndAeesny dezaulusiu 42% wazlasiy 12% (Table 1)
(AALUR991NgATY09 Rahman et al. (2021) IngiringAvens
wiazainunseuliiazidealnerunzunsesou dauasnaningiu
amnshidudeemdniuiansatn scw ywanluems
fiszdudig q ol arauias 09 Hobart 3 U Legacy
wiwTurun 3wy, wazdaliemisdaiiugnivuiaiaie
0.5 - 1 9. Wdnhosluouseias esevanioud gaumad
50 °C 1uan 6 Falua iifvemsinanlalagauaziivinuily
fifugamad 4 °C undnazisunismeaed guiAviIeE181Ms
Yanfiediasngsiasdusznauniaad Usenoudae TUsiu
uazlofu @alaszed a iesUfiRnisnans (Ussmelne) 9119)
i uaranuTUlAsEinians AOAC (1999)
NsnTeUdnINAaed uazgnnad

tuangmesviminede 30 ndu/fa $1uau 500 i
1nqudiTouasiaunnalulad uaruinnssudnivheeils
(@onduiventsinzdsadn el awan) Weduddlives
wu1a 800 das LivanAuemsidadniogy vdsanl Ry
omnaiaan (gnaruaw) Iewnsiuse 3 delaslifuaudy
Wasutethmntu idevafivuinUszann 70 nfu Fsdauaniid
yrlndiiesitudua 8 /g ldlugnnassunnmiugi 120
&0 WWnthUsans 100 Ans Swau 12 § wiouAassszuul
91ma Temnsgesmueuiteuiuannliiaduiufugmaass
w1 dUani ndsandudavandiuiu 6 7/ uagdsthuinyan
Buvpaes Tnsvaniitminisuduade 72.93+0.17 N3/ uaz
Buldemsvaaesiuay 3 ie lunan 09.00 12.00 waz 17.00 w.
FENINMNAABIFUNANGANTTUNITAUBIMNTVBIUAD Suiinimiin
ownsfivarAunniu uaztananinaqiavlann q 2 dUanii
vinsAnwiduszezinan 8 §Uawi Queugelddniiavil Ul-
02726-2559)
nsiudeys uagainsIevidoys
msasgaule

A nanmdanAntnUaed e
Sasnsasyiivinaiedetu sasnnasuiviasinie way
Umiinenmsiivaniuedsmefumuna s sla sy
anaduile Uszansamnsldoms warussansawnsld
TUshu (Steffens, 1989)
Vsinandaaonuns uasidniaonyn

Jlef ugamsvnaes duuandiuau 2 ) aaudeiiy
nung W sUanaauiiudegradennniduidensuinuneans
(Caudal blood vessels) ngldnszuandnenuunn 1 mL 7indouse
a13 EDTA Wietestunmsudeiivenden thiedradenlaadly
Microcentrifuge tube 4119 1.5mL & ouLi nLd onn 188 & ol
Yokoyama'’s fluid misn15ues Supamattaya (1995) lumsiuiie
deauawhnsidenadenludnsdiu 1:200 Wadommsmieans
T Savdau 1:50 thidenirudenadmenauualadiudingen
Wetfudwounmeldndesqanssmifndsvens 400 wh
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ssnandadoauaonuri

AsAsgRUsSInandadeaunsdanuy (hematocrit)
AnUasI5m I Sukrakanchana et al. (2011) Tneudenvanld
luntaon Na-heparinized capillary tube Usgua 75% 04
vaen wagdemasnd fidenvesvatey udlud wniea
fiauisa 10,000 50U/urf utu 5 Wi Anduidesaly
A A1 % Wialdoaunssaly
Aanssunoulollalylel

A aLUaI91n75 N15U99 Suwannasang et al. (2014) Tagld
§198 199 TUINNLE 8AUAIUT UINT 25 Pl WENAU 175 ul 989
Micrococcus lysodeikticus (Sigma) fiaundiadu 0.2 me/mL Farnnns
genduasirmemAdy 450 nm un 9 30 3w Wunan 5 uit Tog
Wisuieuivansinnsgu Hen egg white lysozyme Jiasngsivsana
TusAuYes Serum 1neAB Lowry method Hagsenunalumiienanssy
Fumzvaseula (Unit/mg protein)
nsiavsiangelslousas

favsunangalsTousiuviin GSSG+GSH faemgaunen
a"’n%‘agﬂ Glutathione Assay Kit (Sigma-Aldrich CS 0260) 1ng
AATIENINAIRINAVYAIYANTVNRDIAE 6 1 dfafuLazdna
&0 PBS buffer Fniniin 30 me adlunasa microtube uazLY
fhegndlusnaiududuiielifhediudeiui atafeguarin
ﬂ?mmﬂavmvl,ﬁiauiwmu?%'ﬂﬁﬁuawmﬁwmﬁﬂﬁagﬂ AR
Total glutathione (GSH) lagniiguainnsuInsgIuves GSH
standard stock solution
miavsuIninaeulaganles

finuUasmuisn15es Shahidi & Zhong (2005) TneAlasgi
NNMBLRUUAIYANTAGBIAY 6 %1 shdaduthmiin 100 mg
Wuansazateveamawiies pH 7.5 valvazideaflauviaun
meldmnandu wasmunisaiiohasadafliviuiasetu
@1358¢a18 0.375% TBARS (ﬁ'azmsﬂu 15 % TCA wag 0.25N
HC udathiegnsurlugrsindoumunugamgfif 900C 1y
a1 10 wiiileasuan vlddulneliilnaru wazih
Fregreludumissfianuds 1600 ¢ 7i 4 °C ifuaan 10 widt
waziansazaeiildluindganduuasiianueniadu 532 nm
TnaSeuiieuivansunsgiuanasuladadiles (Malonaldehyde,
MDA) WieTiAsgviuUSunames MDA
NITUATIZVVOYaN NTDA

deyanisiasyivlnvestan Usednsainnisldenis
USinaudiaunssi USinausinuninin Sunaudiaidonunsdnuiu
Aanssueuledlaleled Usinaungmlslousiu uwazUsunas MDA
goeUanfild Suemsiidiunauvesansadaauvdeinunse
STAUUANAIIAY W1ILATIZRANULUTUTIULUUNGLABY (One
way—ANOVA) wasiUSeuiieupuunnsisvesaadeseizves
Duncan’ new multiple range test (DMRT) fisssurmuidesiu 95%

NANTIIY
YSuaarsanang uile uazAauUFlunisiduaisiiveyya
o5y YeIaITANN

Usmmansadaveuiildandu 18.57% etharsada
SCW s mndeuqviaiueyyadasy WUl IC50 wesnisvagey
#2835 DPPH activity 1¥i1AU 0.70+0.05 mg/mL A2835 ABTS
Scavenging activity HALYINAU 2.64+0.23 mg/mL ¢e3s Metal
chelating activity AU 129.93+3.99 mg/mL
masdulpuazUsEansnImnIslde s

nssRulalazUsEavSamnslgensvesUains wev
Flasunseiuansada SOW ssduseiy wuilsifeuuansiadiu
ohufideddyynadifluusosgnnmnaes (p>0.05) lnediaimin
7T 13 Ulug 9 82.07+8.21 - 86.83+7.51 N1/ §n9N13
wWiaudulnndeseTusglutag 1.47+0.15 - 1.55+0.13 n3u/3u §a9
mMIseAuladumzeglugig 1.35+0.11 - 1.41x0.13 %/ U 609
ﬂm,ﬂa“'aummsl,ﬂutﬁyaaq's[,uﬁn'w 1.42+0.20 - 1.52+0.12
Usedvsnmwewnsegluyae 0.66+0.05 - 0.7120.12 uagUsedvisnm
msldlushueglugg 1.57£0.12 - 1.70+0.23 (Table 2)
wislimasiaon

MsLEsNEnTana SCW seaustsnulussuaingmayna Ll
deasoUSinaudndonunssauly wasdindonunssavaslan (p>
0.05) IneilAnegluyaa 35.40+1.35 - 38.13+4.68% Uag 2.60+0.86 -
3.20+0.14 106 1wad/ 131, MUSIIU WnILasuansann SCW dua
foUsinaudadentmsi (p<0.05) TneUaiilésunisiasa SCw 4
seffU 19 TUSnausindenimgegn sosmanfonitvanguilésu
M9k SCW Tiseifu 0.50% Uag 0.25 % uazlamamuauiivium
Wndesvnsauiiian (Table 3)
Avnssuoulallalylesd

nsiananssueuledlalylusluvandudinmsnevauss
vosszvugidusuuuulisimsosashludsy nuinsiesy
ansafn SCW dswasenanssueuleslalele lneluifinfanssu
voseulwillalalullulanguillduasain SCW fisedu 0.50%
uaz 1% lasilszavvesianssulalelesife 2,056+277.28 uas
2,335.90+280.75 Unit/mg protein maddu Ssgenivaniilssu
omsfifinsiasuansaiaisefu 0.25% uavgnsaIuANTidan
1,049.50+378.39 wae 575.00£111.75 Unit/mg protein
AN (p<0.05) (Figure 1)
SYUUA oYY AT TY
Usuaungenlslowsiu

nsiavsunangmlsleusiy Wunsiausunaensdiu
ouyadaszanvin GSSG+GSH vosUaInemawdi liFue s
flasuvesansadn SCW fAsedudnsfudussozinan 8 dUav
wuiandildsuansana SCw fiszdu 1% fdszduvesngmi
Islousougeiian landld1 65.58+7.43 nmol GSH/mL sample
(p<0.05) (Table 4)
waauladanled

nsinUsunas MDA Wunsussifiunzinisneandindu
Faduaummuanninfedlaedoandiadu wuinisiaiuans
anm SCW lud snana3za un1siinn1zA38n0onT LTy wadl
wwaldudnnsaduiisedu 1% vosemns fiddnfian eglurag
13.52+3.43 - 16.85+2.52 nmole/g sample (p>0.05) (Table 4)
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Figure 1. Lysozyme activity (Unit/ mg protein) of Asian seabass (Lates calcarifer) fed diet containing different SCW level for 8 weeks. Value over the bar with
different superscripts (a, b) are significantly different (p<0.05).

Table 1 Ingredients (g/100g feed) and proximate composition (% as fed basis) of the experimental diets

Ingredients (g/100 g feed) ! 2 ? ¢

0% SCW) (0.25% SCW) (0.50% SCW) (1% SCW)
Fish meal 25.00 25.00 25.00 25.00
Poultry meal 30.00 30.00 30.00 30.00
Soybean meal 19.43 19.43 19.43 19.43
Wheat flour 12.00 12.00 12.00 12.00
Palm oil: Fish oil (1:1) 6.24 6.24 6.24 6.24
Vitamins and minerals premix 1.00 1.00 1.00 1.00
NaCl 0.20 0.20 0.20 0.20
Sodium carboxymethyl cellulose (CMQ) 2.50 2.50 2.50 2.50
Ground rice husk 3.63 3.38 3.13 2.63
SCwW? 0.00 0.25 0.50 1.00
Proximate composition (%) (as-fed basis)
Protein’ 41.95 42.05 41.85 41.98
Fat’ 12.13 12.03 11.93 12.05
Moisture 8.15+0.25 8.95+0.43 8.25+0.35 7.55+0.65
Ash 14.15+0.53 14.08+0.37 13.78+0.25 13.57+0.35

!Vitamin and mineral premix donated by Thai Union Feedmill Co. ltd.
“Shizophylume commune extracted with water.

*Value reported from Central Laboratory Thailand Comp. Ltd.

Table 2 Weight gain (WG), average daily gain (ADG), specific growth rate (SGR), feed conversion rate (FCR), feed efficiency ratio (FER) and protein efficiency
ratio, (PER) of Asian seabass (Lates calcarifer) fed diet containing different levels of SCW for 8 Weeks

Diets WG ADG SGR FCR FER PER
1.0 % SCW 83.79+8.94° 1.50+0.16° 1.38+0.10° 1.42+0.20° 0.71+0.10° 1.70+0.23°
2.0.25 % SCW 82.63+9.60° 1.48+0.17° 1.35+0.11° 1.49+0.14° 0.67+0.06 1.61+0.15°
3.0.50 % SCW 82.07+8.21° 1.47+0.15° 1.34+0.09° 1.52+0.12° 0.66+0.05° 1.57+0.12°
4.1.00 % SCW 86.83+7.51° 1.55+0.13° 1.41+0.13° 1.45+0.28° 0.71+0.12° 1.68+0.30°

Values are presented as mean+SD, where n=3. Means of main effects in the same column with same superscripts are not significantly different (p>0.05).

Table 3 Hematocrit, total erythrocyte and total leukocyte count of Asian seabass (Lates calcarifer) fed diet containing different levels of SCW for 8 weeks

) ) Total erythrocyte count Total leukocyte count
Diets Hematocrit (%) 6 3 5 3
(x10° / mm”) (x10° / mm”)
1. 0% SCW 38.13+4.68° 3.00+0.10° 1.10+0.00°
2.0.25 % SCW 37.10+1.73° 3.10+0.38° 1.30+0.12™
3.0.50 % SCW 35.40+1.35° 2.60+0.86° 1.30+1.15"
4.1 % SCW 35.80+3.38° 3.20+0.14° 1.74+0.05°

Values are presented as mean+SD, where n=6. Means of main effects in the same column with different superscripts (a, b, ¢) are significantly different (p<0.05).
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Table 4 Glutathione (GSH) and malondialdehyde level from the liver of Asian seabass (Lates calcarifer) fed diet containing different SCW levels for 8 weeks

Glutathione (GSH) level

malondialdehyde level

Diets

(nmol GSH/mL sample) (nmole/ g sample)
1. 0% SCW 51.55+8.51° 14.10+2.77°
2. 0.25 %SCW 48.99+8.92° 16.23+2.94°
3.0.50 % SCW 49.67+4.08" 16.85+2.52°
4. 1.00 % SCW 65.58+7.43° 13.52+3.43°

Values are presented as mean+SD, where n=6. Means of main effects in the same column with different superscripts (a, b) are significantly different (p<0.05).

39150iNaN15398

NMsAnwRuEndRlunsinueyyadasEvesasania
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ABSTRACT

This study aimed to access the effects of supplementing split gill mushroom by—product extracted with
water (Schizophyllum commune extracted with water, SCW) in Asian seabass (Lates calcarifer) diets on
growth, nutrient utilization, haematological and immunological parameters, and oxidative stress
reduction ability. A completely randomized design was employed to formulate four experimental diets
by supplementing SCW at 0% (control), 0.25%, 0.50%, and 1% with three replications. The fish with
an average initial weight of 72.93+0.17 g/fish were randomly assigned to 120 liters aquarium by 6
fish/aquarium. Fish were fed to satiation 3 times a day for 8 weeks. At the end of the feeding trial, fish
from each aquarium were individually weighed to assess growth performances, and blood was
withdrawn to determine the hematocrit level, total erythrocyte count, total leucocyte count, and lysozyme
activity. Liver was sampled to measure the malondialdehyde (MDA) and total glutathione level.
The results showed that growth performance and feed nutrient utilization were not affected by the diets
(p>0.05). The total leukocyte count and lysozyme activity of the fish fed the 0.50 % and 1% SCW
supplemented diets were significantly greater than those of the control group (p<0.05). Furthermore, the
fish fed with SCW 1% supplemented diet showed a significant increase in total glutathione (p<0.05).
While, the content of MDA was not significantly different between treatment (p>0.05). The findings
suggest that SCW supplementation at 0.50 — 1% in the Asian seabass diet could improve non—specific
immunity and antioxidant capacity.
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Kurz) ‘1N'il'umg‘ (Dendrocalamus copelandii (Gamble ex Brandis) N.H. Xia & Stapleton) leikn

(Gigantochloa auriculata Kurz) led1avanu (Schizostachyum pergracile (Munro) R.B. Majumdar)

Ay o P P . <
ey Tnawn3eudiagedisgunsalluBuldi Anwriundesganssaiuuulduas vaamavuuiy wazaNuudusIves
JN S, nsfnsfing (MOR) fiAudu 11 wWasiwud anusasgiu 1SO wan1s3dewudn huslng Trsiuny wazleinnn
o e a o © 4 o a P . . o v 4 o
Javieandes fivfinvasinviedudssuuuifsanu Ae Type III (broken-waist type) usuansnsfivunvssinviodndes luvue
ameanU lsidnvanafisliavasdaviodndsuwuu Type 11 (tight-waist type) LinndiAiaanumunuiiu gefign seasunfie
naasun Teidnmianu livslney uazlidiuny auddu (0.8367, 0.7533, 0.6533, 0.4833 niusagnuiAnigufiiuns) Tuvue
flidnamiisanuudusavasnmsinabndgeiign sesnde Tinn liudlwe) uaglidumy (212.333, 192.550,
164.083, 102.570 winnzlraana) Wailieuiisuanuuandresznitnanaienud lidrama uazlknniians
wuulugeiign sesasnde lhudve) wan1sinendlidiuinlidrveny waclinnn wanzudnisihluuszend
T luanlaseade Idun wdadasildse ldanfiun uaglidnndnisestiu
a ] [ o
unin (Vascular bundle) Ustandrunansvesanliidundn gunuuvas

Iiduiiglaga wigldatunnnin danunainvaieyie
g9 dnwgnueansaindndliludsenalneussann 17 ana 80-
100 wiin iilolitlifiiondnual uasdiauudouss Togminnldidu
Fngavlugnanvinssuiidedlilsidudmusznoy wu efiiaes
14189 (Plywood) ldfandlium (Laminated wood) wazlddnindn
369%u (Oriented strand board) \usy naunun 314 lsiHus
yuwlngaduingauimisonludegiu fmianmaauyiiad
Uszina uazqienniaiimnzauunnisunsnszatenssaluly
s5sumAgauimilveding uazuunasdfnfiinisugnliie
Frmirean wimisluuszna (Laosakul et al,, 2014; Sharma et
al,, 2015)

lisinawdafuddnuazlassadisnsuenuazanglud
uanginsuiaduiiadeiidsmansenulusmuudaussveadelss
Mnnudumeineiivaansoldiietslumsssyriavesiivld
wazdildilurdosflofusufsautRliili atlnsfnudnuagnis
neinalaeialuldsunuunisdneadedelutnveddes
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favieandes udsesn 1 4 suuuu (Type) laun Type I (Open-
type) Waidu (Phloem) uazlady (Xylem) 13ued0gnsanans
Sousaueanasisefin (Sclerenchyma) e 4 §u 9 azwi 9
AuType I (Tight-waist type) UsznoumediuanasisshuInIu
fogAndulnlaidy uaziumluds (Metaxylem) fawiawi 9 fu
wianaoissduduiifadu Tnstnleidy (Protoxylem) Eagna
110131 Type IIT (Broken-waist type) sinvioanidesuenaaniu
2 dw Uszneudedwwedilawy uazlyduegsiudu wazdld
anaeisiAufiuenesnin uas Type IV fimsdnisaiodeluia
vieandeauenly 3 @ Uszneusie ludu wazlvaduog ne
Na19 Usznusae anastssAui-vne (Liese, 1998)
nsdensiavetiiifietuldauiifianuudesmuniy
\Iudaddny i esannlisinaiafudaaaudnisanio s
(Physical properties) wagnaautd (Mechanical properties) iuAnsig
fu auauvAd oliildRansandiuanisand® Idun Ay
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Farau woednssuiimamneiiiedian Woanumuuiudiaty
auudaussvedlisfintumuiu meunuduiugiuidly
Iiflsiogszning 0.4-0.9 g/cm’ Hadlenumuuvusienwduriusiiu
Snunvsstavieddoduidolilidnusznns luvnziiauauds
Fanad deuldnaaeulivesivainaie q dvanvanenssuis
veeey laun mié”m‘?qmmg g (Compression perpendicular to grain)
mmﬁaumwwﬁ g (Shear parallel to grain) iam'?qmmvﬁmwmamﬁ
finaing (Modulus of rupture: MOR) iudntadeildssyauudause
(Strength) vo9lai W (Anokye et al, 2016; Kaewbuadee & Laemsak,
2014; Kiaokhong & Doungpet, 1999)

agslsiiniy msEnwnednianiugiueuudinsives
Tl dsasdlaunn éi’mfuLﬁ'ast”lﬁ”ﬁzTa%amuﬁﬂ 2 fu F9d
fnguazasdiiioAnwniedniadeliils uaraudFld Tdud A
NULUY (Density) wagAuudalsavasn1sanaing (MOR) 984
Tiudles 4 wila Woun liuslng Leistumy Tiwn uaglidrmany
Felufudosdananiogegrauuuuluitud sunevewngd
Forfamgauy3 uasnudmueuluiuideutnlduss el
FmUszariu widedeyamunnuuusmuniuveslsiliie
thanliduinghvlumsadsassdnandasisniaite duoyals
nwasnsiaulaauisaidenvgnlifi ddnenmpevaues
gaamnsauene 9 Wegramingay Taseideiifuanuaues
wszs1wislulasaniseusnyiugnssuivsud saunain
NIEIIYANT

guUnsaluazisn1sie
slauazituilasyvealkiiiuinm
donldfiaiymusssued ey 2-3 3 Tuiluiiundn
Wugnssufiy ow.as. 1Weuidsasnsa o.vewngd Fmin
nayauy3 $1uru 4 vila Iagldvdnnisdenlifidundnyide
Ioun Wurdaduiildannnisdisn sudmuluuiunadindy
orsumiuduifoninnlivsslovivesyuruluviosiunasd
nsszyrdanmenanslfinuludszimealng (Sungkaew et al,
2011) laun leiuslugy (Dendrocalamus brandisii (Munro) Kurz) e
$uny (Dendrocalamus copelandii (Gamble ex Brandis) N.H. Xia
& Stapleton) lwwnn (Gigantochloa auriculata Kurz) waglitmvia
(Schizostachyum pergracile (Munro) R.B. Majumdar) (Figure 1) wag
MNsUeNUsEaNaI
yuali 10 2 ngy Ysznousmelivualvg fdnasaduiias
1ind1 20 was laun IWuslvg) wagldsiuny 8nnqudelivun
nans fdadyiuiigaszana 15-20 wns loud i uazls
Frman FregaiildinunfAnviuasieneinaluiosjiinis
eV Aunau 2562 89 fugneu 2564

mswssusushesaiesavhaladoranioll

Faiioliuuin 0.5 x 0.5 x 2.0 WuRWAS MIFuFn219
(Transverse) AMTUIUIULF UG UK E (Tangential) hazuulsall
(Radial) wied s udunauuns selulasinunuuiiodeou
(Sliding microtome) 'éu American Optical Company Model

860 Ser. No. 17066 A11unu1Uszan 20-40 lulasiuns waa
ihludeudemisiiule (Safranin O) Wudu 1 Wesidudludvh
avansueanesedifudu 70 Wesidud Auhesnanidedese
weanogeaLludY 30, 50, 70, 95 war 100 wWastdud auasu
Funeuay 10 widt wdahldurluledu (xylene) 3 Falus Sk
fgrnnsuunsyanalanuasndnaigiuasiunyt (Permount) Au
N35u35U99 Kermanee (2008) ihalananisdiuiuriinas 10
dlad Anwundesganssadiuulduas (Light microscope) §u
Zeiss Axioskop 2 plus Suiinainuaznauindaviednde i
funlsianansseninafiodeiezidaosuluredli #ae
YA UnIalenIMATARATUY Zeiss Axio Cam MRc 1111031
AueIedY LardudsnuunnggIl szyjUnuuresnvie
ANALININNTINITVOY Liese (1998)

nsaseudIee N wauTFll

Fadaunarsevedlita ¢ i 9 az 3 &1 ety
nszuaonie Whdanud wndeludeold Ussua 11-12
Wesiwud nageumeumuuiuvedlsl wisuduliuwe 1 x 1
x 1 wufms Sruasdinay 10 Gusheg thlvsuwisiigamagd
120 °C Whmidnaeit udrfuamenumunuy

ANUNUILUY = 178/U3003 (DT/gnuiAniaufiuns)
(D=M/V)

NAADUMAIAULT SLTBINTARaDAg lagn1siaS o
Fuldfaunn 20 x 20 x 300 dadwas AfAudy 12 Wodlwusd
yinaz 3 Fudeg1e Yudaes Universal testing machine 3u
Instron 4466, USA (Kiaokhong & Doungpet, 1999).
NTIATIZIY0Ya

s wivey adelusunsu Minitab 17 (A nenmans
winenday ) logldunumsveaesguluvionauysel Tinse
ANULUSUTIU (ANOVA analysis of variance) Wagilas1siAaLang 19
serinAads (Multiple comparison test #3835%83 Tukey

NaN1339Y

nsWseuisuniednie wavanuhldli 4 ¥ laun
Teiudlorey Teistuvs Telbnn waslignaveny ¥nansinudwieluil
neganalile

Tiuslvgy leistuny waglinnn Svilavesdaviodudeauuy
weanu de Type I lnefidnwuzdsnaiife savieddesien
oonLdu 2 du drunsnusznoudediuvedlnady ledudieg
ity wianideBofanaeissAudousou dwfiressngdau
ANABLSIRNITILENDaNL (Figure 2: AE; BF; C,G) agalsfimu
livks 3 wlladanam denuuandrsiuiivuedaviosdes Tasd
isfunyfvuesiaviedidsstsdunig wasduenuiniian
sosaunfe Tinn waglduslng auaiau (Table 1)

meandendnuandededaviodndosvedlkin 3 uia
Usznause bivdlvg) davieddesdmnsndlnaduegnsanans
Usznuaasumlaldy (Metaxylem) fifliwadinawa (Vessel
member) YWAEY (75-90 Lm) 2 A1 wagaua1aiaiu ns

Inladu (Protoxylem) uIaLAN (25-30 m) Viodwdesduusn
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Foudeainaolsifun diuflaesiiesamnaoisfsnfiuensonin &
YR 250-280 P Leifumy daviedndesdiunsndinaduey
asnasUsznuisnludy fidwadiaea vunalng (150
180 Um) 2 ¢u wagduansfndulnsivledy awiadn (30-50
Lm) viodnFesdnusndoudiainaoisefun dauiiaesiiifies
ANABLIANTT ueneenu Juwm 220-250 wm Liwn sfavie
dndesdrmusnilinaduegnsanansusznusng il 7
waanawarwInlig (50-70 m) 2 A1 waziuafniulng
Wlwauswindn (15-20 Um) viedidesdiunsnaouisainas
\59A1n duiidesdlifissananissinfiueneenin Svuia 280-
300 Um

dwsuliidnven Jvdevoulamaaidosunnsiiainlyd 3

wilausn Wuuu Type I Soviodndesisiuwenidu 2 dw Fieure 2D,

H) UszneussainasissdindiuiiegAndulnaidy waz wnle
Wuivunawin 4 fu (70-90 Lm) usainaelssAsdnuidadulnsly
lwdudnermunnnda (190-220 pm)
auvlailel

Wigugua1an1gaud® (ANURUILLL) Wuin
Tsnnfianamunuiugedign sesasnfe ludrava leudug
warleiiumy awandu (Table 2) Tusaueiian naaudh (anu
udauswaansanannd) lidrvauianuudausewenisen
afndgefian sesasnde Linn liudlvgy uaglifuny
AUARU INHANITVAABINUI LT UMY A1AILIILIY
LLazm'mwﬁﬂLLiwaqmié“maﬁméﬁﬂﬁqm

Figure 1 The 4 species of bamboos from Plant Genetic Protection Area of RSPG, Vajiralongkorn Dam EGAT,

(A) Dendrocalamus brandisii (Munro) Kurz (B) Dendrocalamus copelandii (Gamble ex Brandis) N.H. Xia & Stapleton (C) Gigantochloa

auriculata Kurz

(D) Schizostachyum pergracile (Munro) R.B. Majumdar.

metaxylem

- protoxylem ~

sclerenchyma

Figure 2 Vascular bundle characteristics on middle position.

metaxylem .

protoxylem

— sclerenchyma

®

(AE ) Dendrocalamus brandisii (Munro) Kurz (B,F ) Dendrocalamus copelandlii (Gamble ex Brandis) N.H. Xia & Stapleton

(C,G) Gigantochloa auriculata Kurz (DH ) Schizostachyum pergracile (Munro) R.B. Majundar.
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Table 1 Average vascular bundle size on middle position of 4 bamboo culms

Species Width (LUm) Length (Lm)
Dendrocalamus brandisii 448.4+60.18 591.8+45.16
Dendrocalamus copelandii 610.3+94.95 982.1+133.91
Gigantochloa auriculata 495.2+56.83 742.3+60.25
Schizostachyum pergracile 611.6+87.94 713.5£93.50
Table 2 Comparison density and modulus of rupture of 4 bamboo culms
Species Density (g/cm?) MOR (MPa)
Dendrocalamus brandisii 0.6533 164.083 *
Dendrocalamus copelandii 0.4833 ° 102,570 ®
Gigantochloa auriculata 0.8367 ° 192550 *°
Schizostachyum pergracile 0.7533 ° 212.333°

Remark: analysis of variance at significant level 0.05

: mean in a column
: the same letter to be non-statistically significant difference
: MOR = modulus of rupture.

35UNANTIVY
neinale

suwuuliavieddsavesliana Dendrocalamus uay
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al,, 2017) Faeraflaumauiainvia (Species) Aunnsinaiu
Hutes sthslsfinunuindnuaztaviodndssdy Wunsn 3
¥da LAWLA G brang G. levis Lay G. wrayi NS 1891UUD
Mustafa et al. (2011) figUuvudaviesndoadunuy Type 111
WULA BN AULANAITENINE 3 ¥8a Lakn aunNave
ades uanioifenelureninvieddes

daulidvan danvuzvesdavieandss (Type 1)
aanadeaiuliluanaidieniu laud Wdnes (S. brachycladum)
wazlin1uuna (S, zollingerd i wuluniaide (Siam et al,
2019) wiiegalsfinuliluana Schizostachyum #a 3 %iin
Famadiauunnsnafivuadavioddee warAIUNLIRLLYDS
wadidulefiSeshluanasisedun
auvalslel

Wisuieuamanisant (Anurulu) AuAnaguis
(Auudeussvesnsiaadng) (Table 2) wuiilififaau
MILUge szliAnaaudiawnluiig aennaeiuseu
284 Anokye et al. (2016) AnwlH U1 wazlug19a1 nuaw
nuduYeluUl (Bambusa bambos) A1 0.65 ¢/cm” fimanu
wiaussvesnisanadng 67.4 N/m” Tuaausdt Talgiesn
(D. strictus) fiaumuiuiy 0.72 ¢/cm’® fnnuudaussuaens

Faadndifudwdu 118.4 N/m? Ssaguliianuvuiudud
Wintudmaliruuduseddlidiintumuiu eglsfing
dleldnsinnzsimsadfdnwanaisauudusiveanisan
ading wuneuudaseedinindseglusziudeiulidn
viaw ({isedu a) Tuvasiilisumy@aduliaunnlve nduwuin
P RH AR LLasmmwﬁaLLiw?ﬂﬁqm (fiszsu b)

Hadeivililiilifinnumunuugmios e
vnuuvesadiduly (Fibre) AUsngludiuvosainasisefun
voulnvioandss (Guerreiro et al,, 2013) A9571831UNITANYN
anvazvoddnasssfnluinvieadsuiisudunisnegasu
autAlile 3 viln Mtlugnaminssulsda lanfiun uaglisn
nénBosiu 1dun Moso (Phyllostachys pubescens Mazel),
Guadua (Guadua angustifolia Kunth) wag Gai (B. stenostachya)
Pnamwesiaviodndesiusing wuinlid Moso uag W Gai
druvesainastssfuTInganuLUuiivressasiduletaanid
1 Guadua dlevilelslumeamununuiiu wuth W Moso uae
14 Gai fidnagsewing 0.4-0.85 g/cm® Tuvaudilsl Guadua fien
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A lAs (Deflection) wasldladnda Tda1nli Guadua 34d
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wnninlisiuny (Figure 2, B)

TunsAnwiautiidolsl damjsmnelilfindstoya
dmiunsdadulathliluldaswdnfusiquaimgaiideans
nzliffianuudus lulssmeniadeiivnnisuninszane
wugliFoudefuuszmelne wazdaumannuansveswials
wudeanvluvszmalne Tnsdssmaniai@oidniswaiud
gravinssuilldliduingAvegaunsvans anseauide
andAlH A ul oswesUseimanLalde 4 ana (Bambusa,
Dendrocalamus, Gisantochloa, Schizostachyum) 37U 13
¥ilp WUNTAIAUAUILULTEIIN 0.355-0.751 g/cm’ uawdl
ArAadawssvean1sinadndsening 116-236 MPa vai I
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w1n wazlidmnany MdAnulundadiianumnuiusndng
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nuAeiTdFdeyaiituslomiumindmunan Susifazla
Frvanaludszgndldldvanuaneistu

dmsulsiudlug) Tnevhludeuugniteuslnaiedilasu
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& Chotikhun, 2007)
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ABSTRACT

The aim of this study was to investigate wood anatomy and wood properties. The collection
of four bamboo culms including Dendrocalamus brandisii (Munro) Kurz, Dendrocalamus
copelandii (Gamble ex Brandis) N.H. Xia & Stapleton, Gigantochloa auriculata Kurz and
Schizostachyum pergracile (Munro) R.B. Majumdar was made from Plant Genetic Protection
Area of RSPG, Vajiralongkorn Dam, Thong Pha Phum district, Kanchanaburi province.
The specimens were prepared by sliding microtome and were examined under light microscope.
Wood density and modulus of rupture were determined on conditioned at 11 % relative humidity
following as 1SO standards. The results show that the vascular bundles of D. brandisii ,
D. copelandii and G. auriculata were classified under Type I1I (broken—waist type) but the bundle
size were different depending on the species while S. pergracile was Type I (tight-waist type).
The highest density was found in G. auriculata and followed by S. pergracile, D. brandisii and
D. copelandii, (0.8367, 0.7533, 0.6533, 0.4833 g/cm?) respectively. The modulus of rupture of
S. pergracile was the highest followed by G. auriculata, D. brandisii and D. copelandii, (212.333,
192.550, 164.083, 102.570 MPa) respectively. However, multiple comparison test found that S.
pergracile and G. auriculata with excellent density followed by D. brandisii. This results
indicated that S. pergracile and G. auriculata are more suitable for many construction
applications such as plywood, laminated wood or oriented strand board.
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mMsmuIuUIIuAaslsTado1sdm 1 Arnon (1949)

Chlorophyll-a (mg/L) = 12.7(Asg3) — 2.69(Agss)

Chlorophyll-b (mg/L) = 22.9(A¢qs) — 4.68(Age3)

Total Chlorophyll (mg/L) = 20.2(Ags5) + 8.02(Ass3)

NIAIUIMUI LI ALALST UB YA B 198 391 Momin &
Kadam (2011)

Carotenoid (mg/L) = 7.6(aas0) — 1.49%as10)
MsuATIEIdoyanNang

ﬁﬁay,aﬁlﬁmﬂmiwmaaaﬁmﬁmiwﬁmmLLﬂiﬂiuumﬂ
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wwsg 1 Audianududndes Tuiuiivgniiduuuandsalml
fanaismermslufui (Table 1)

Table 1 Chemical analysis of soil from the experimental area at Bang Saphan Noi District, Prachuap Khiri khan Province in 2019 and standard value for robusta coffee

) . Topsoil 0-30 cm . .
Soil parameter Units Soil characteristics Standard values
values measured
pH 5.14 moderate acid 5.5-6.0
oM % 1.18 low supply 2.5-3.0
N % 0.06 very low supply
P mg/kg 26.32 high supply 30-40
K mg/kg 30.47 low supply 100-130
Ca cmol/kg 435.07 low supply 3.99-4.99
Mg cmolc/kg 60.86 low supply 0.82-1.07
EC ds/m 3.54 slightly salt supply -
AIIUGITUN N fidusovrdlauduniuniade 12.54 4agl2.50 WWUALUAT
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156.33 WuURAWAT AUEIRU druniuniugyuns 3 daiugs
La?{aﬁﬂqm 105.55 wuiians (Table 2 uag Figure 1)
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WuALAS llwans et uduniwnvetewug lne3Isnis
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wuns nuiudyuns 84-5 Sidusevnlaudulade
4980 14.32 WUAWAT WAz AR UTYUNT 1 UATYUNT 844

AUEIFU drununRugyuns 3 Siduseuislaudunium
Laé"a(ﬁ"wqm 10.31 wufuas (Table 2 uay Figure 1)
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wag Figure 1)
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Augegn 1.84 Alansusiody uaznuniug Yuns 84-4 uae
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Alansusedu (Table 2 wag Figure 2)
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gl ]
¥ v
=~ =

aa < N [ aa d'
’JﬁﬂWSLquLﬁJaYﬂLLaﬁ‘W‘UUqUWuﬁqIﬂﬂﬁﬁﬂqiLWqﬁLa YL UBLY Eﬂu

€
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350iNaN1530
amwmmﬂﬁmmzaﬂumiﬂqﬂmLW\Imsﬁmmﬂ
laifoudn Uszunad 25-32 °C fumsidufusiuniefusiudu
n318 AUduNsA-a19 agsENing 5.5- 6.5 finnnszaneves
ulsitiesndn 7 deu nisgnniunluanimnansudeinleileina
NARg (ACFS, 2018) nusldulugj inwasnsugnriinis
veneiusneismsiiumdnandudilinanangauazinunind
izt evenesusudulildunuar sans il eeann
MunlsUadJuionaudunenladaunsonandieslinesende
auuazunasienan nsnzmdndaduisiviliguaimues
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YoIRUNINAANIIW (Walaiporn, 2008)

Table 2 Average plant height, stem girth, canopy width, primary branches and yield of five robusta coffee seedling propagated by seeds and tissue culture

from 2018-2020

Plant height Stem girth Canopy width . Yield
Treatments Primary branches
(cm) (cm) (cm) (Ke)
Seedling Propagated (A)
Seed 147.25 12.26 157.74 68.86 1.45
Tissue culture 147.94 12.20 155.65 80.04 1.66
F-test (A) ns ns ns ns ns
Varieties (B)
Chumphon 1 12537 d" 12.54 b" 135.87 d" 64.41 d” 132¢e"
Chumphon 2 156.33 ¢ 11.50nc 164.03 ¢ 76.25 c 1.56 ¢
Chumphon 3 105.55 e 10.31 ¢ 11542 e 6130 e 1.44 d
Chumphon 84-4 164.74 b 1250 b 17111 b 80.80 b 1.63 b
Chumphon 84-5 185.99 a 14.32 a 197.05 a 89.48 a 1.84 a
F-test (B) * * * * *
F-test (A x B) * * * * *
CV. (A) % 73.92 253 6.68 75.09 68.92
C.V. (B) % 1.17 1.63 1.11 1.99 3.51

Y Mean within the same column followed by the same lower case letters are not significantly different at P<0.05 by DMRT.

ns = not significantly different * = significantly different at P < 0.05 ** = significantly different at P < 0.01
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Table 3 Average chlorophyll-a, chlorophyll-b chlorophyll total and carotenoid of five robusta coffee seedling propagated by seeds and tissue culture from
2018-2020

Chlorophyll-a Chlorophyll-b Chlorophyll total Carotenoid
Treatments
(mg/L) (mg/L) (mg/L) (mg/L)
Seedling Propagated (A)
Seed 22.56 18.51 53.00 1.86
Tissue culture 22.75 18.63 53.19 1.97
F—test (A) ns ns ns ns
Varieties (B)
Churnphon 1 22.56 b" 18.59 ab" 52.99 b 1.88 ¢V
Chumphon 2 22.59 ab 18.45 c 53.03 ab 183 ¢
Chumphon 3 2252 b 18.64 a 52.96 b 195b
Chumphon 84-4 22.21 ab 18.59 ab 53.05 ab 1.84 c
Chumphon 84-5 23.00 a 18.57 b 53.44 a 2.09 a
F-test (B) * * * *
F-test (A x B) ns ns ns ns
CV. (A) % 4.18 3.14 1.78 28.98
CV. (B) % 2.10 0.31 0.89 4.22

¥ Mean within the same column followed by the same lower case letters are not significantly different at P<0.05 by DMRT
ns = not significantly different * = significantly different at P < 0.05 ** = significantly different at P < 0.01
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by seeds and tissue culture from 2019-2021
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ABSTRACT

This study aims to compare the growth and yield of Robusta coffee propagated by seeds
and tissue culture to obtain varieties of good growth and yield in Bang Saphan Noi area.
The experiment is arranged based on the split plot in RCBD methodology with 4 replications.
Robusta coffee clonal seedlings propagated by seeds and tissue culture were represented as
main plot. Five varieties, Chumphon 1, Chumphon 2, Chumphon3, Chumphon 84-4, and
Chumphon 84-5 are represented as sub plot. The following data is collected: plant height, stem
girth, canopy width, primary branches, yield, chlorophyll, and carotenoids. The outcome
shows that the Robusta coffee clonal seedlings propagated by seeds and tissue not significant.
Regarding Chumphon 84-5, the species has plant height, stem girth, canopy width, primary
branches, yield, chlorophyll and carotenoids contents, that are significantly different with other
varieties (P<0.05), followed by Chumphon 84-4 and Chumphon 2 with good growth and
yields. Therefore, Chumphon 84-5, Chumphon 84-4 and Chumphon 2 are recommended to be
grown in Bang Saphan Noi district.
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WR3NAY vieyadn 278 duneaans (Richburg, 2011) uonani
Usemausdafiiusinanisudeliide 14,500 wedndu Fadu
Suduaosvoslanlud 2021 Ar1usn (Shahbandeh, 2022) &4l
nsdransdseeniudenilafiidnuuznisuiniuania
ugamanmelde Tnslanzegrebslulssmagoinauaziu (Amer,
2020) Famnlunszurunsnisnasladdaymnsinsesisaves
FPD Lﬁmﬁfuﬁﬁmmﬁmﬁﬁﬂﬁ@mﬂmmamﬂlﬁﬁaﬂamaxhj
wangdmiunisuilaavesuyud Sniten1aind uvesseslsn
FPD §elfidunasilunisussiliuaiainimvesnisndndnidnlu
glsUuazansgaluinidnaie (Martland, 1985; Mayne, 2005;
National Chicken Council, 2010)

ndeyafinaiaziiiuin msifin FPD 819ausodinag
nsgnuiateguamdniuazduilaeld uazdagtuiineanuns
AefiAnadostugtAnisainaiina FPD vasnisdsslnidedy

WdeyaegdrinlunaneUsziiiu deugayuanerenisfinm

v '
o A

Asell WefAnwdeyasunavesaeiuslniliesegUfinisains

e

a v v o =

Aindawhdnauiidssnglisruulsadoulin feenadulsslon
Tugrunisdanisidsdlidenisnsélfimngauniugaseng
WoangURnisaiuazaunuesnisiia FPD luliidonny
védnafarnindnd uazenadsdsnaliijuslnalduslnanan o
finuuasnis Snvtedsanunsodanaliusznounislasy
HamoULTLTL RN TUB e

gunsaluazIsn19ITY
AHINAROIUALNITINUALNITNAGSN
nsfnwiassdagldmunuusssnslademadianun
F1u3U 36,000 /7 lavinsiiuteyaainiisuiensu 1 uns
$1uau 12 Tsadeu meluwiarlsaFeuilifedldidomerimun
F1uIU 9,000 1 FeusaglsaFenavuuseandu 3 doaq ax
3,000 i1 uaglunsnuasdaglidunuussrnslidomag
Tsudousy 1 don mafivtoyaszSuiudoyaliidefifiongdoud

=

21 u wiseenidu 3 nguq az 4 lsuSauq az 3,000 67 Al

s

nquil 1 1dlnanesus Ross 308 (RS) nguit 2 danesiug

il

Arbor Acres (AA) wagnq il 3 9 aneWus Cobb 500 (CB)
UKUNITNAABILUUdNALY T] (completely randomized
design, CRD) Fuvinmsvnaesfiutoyaausliony 21 - 42 fu
lrvsgnidsanglulsudouszuula Tnsliusasndunnaesayly
fufides 960 n3.u/nqu Ausesounauniglulsaudou maon
nsnaaesiiemsuazinlifuedadud dnidldiiusaus
Foyalundsiifideldsunnuimioanmsmenyu uazndnms
VTRl dunsmamdnmslddaiifiesnumeinermans
(eviiluoynywlidnd U1-03187-2559) msduiudeyalnluus
A2NGUNADILAMUATUIAYRINTHUNGUAIBE N Tngldgns
M3fwInYes (Yamane, 1973) foil

1y n = nguFEN
N = druauln (12,000 6/ngu)

e = manuaanasuisausuls 5 % (0.05)

o
o

AU IINFATNITAILIUAMUANGUAI0E19U 198 Y 7
o Y A U 1 1 I3 dyﬁlaﬁl Y o
Awndle Ao ~400 Fy/ngu agdlsfiniu Mmeaesiliidglavin

@ o o= Y

nsguiutuiindeyalidiuiu 600 dv/ndu nsAnwiasailag

€

= o YY)

insduiinuanidnga (body weight; BW) §nwagin1suedgs
winlAfieny 21, 28, 35 uay 42 Ju M¥nsuszifiudnuazinig
wuunsiazwuu nedussidufivssaunisaluaziduauduyn
sau n1stufinuadnuagnsiin FPD §3deldnnulaimiuisnis
284 Rushen et al. (2011); Da Costa et al. (2014); Sarica et al.
(2014) wag Khenjan et al. (2019) lngn1susziiunaazuuadu
5 SEAUAZMUUANUEN YA AUTULIIVDINITHIAGUTINSNLEUIN
suusatfosliunn thifie sedu 0 Azuuu fe linusesunauiiin
g (Und) (Figure 1A) 58AU 1 AzLUN AD WUAWVINTT0EWNE
yadn masoudiduihugudnatsiosnimfeniiiy 0.5 -
1 . (Figure 1B) 5% 2 Avuuu fe Huiiseusosunaiinisua
dntos sesunaiudimady fnuaduihugusnarsuinni
viEewinfu 1w, (Figure 1C) 326U 3 Azuuy Ao duviuauth 4
dompuTinnuns sosunaddmvensruindniaesdari ua
91INUTOLUHANINATY 1 90 (Figure 1D) 78U 4 AxUUL A 99
wWhuaufisestweneniitu Allemeuinauns warsesunadn
fddvergrualugliuus a1 LezoIAINUTEBUNANINAD
1 9@ (Figure 1E)
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(A) (8) ©

score 2

score 0 score 1

(o) (E)

score 3 score 4

Figure 1 Footpad dermatitis score in broiler; the range of severity FPD score used from score 0 (A) was no evidence of FPD to score 4 (E) was serious and

deep lesions of the FPD, respectively.

NITIATIZITEYA

drdouadilduviinismutanduaiied sumingy
(average body weight; BW) vhwindafiifiudy (body weight
gain; WG) aUfn1salnisiiialse (incidence) lne@Anidudnsos
ag (percentage) hagItAT1zANLUTUTIU (analysis of
variance) WUUN19LAY7 (one-way ANOVA) Lagld3auligu
AMNLANANNTEMINALRA YRR UATULLAN YL S v LY
WAAZNAUNAADIALETS Duncan’s new multiple range test
waziINIIILATITRAIENEUNUSA8T5 Pearson’s correlation
analysis Inenmsmanuduiusaesiauusseninaimingala
wazy9018lNfB% N13LAA FPD warAZLULYBIANBNEN1SAN
FPD andurmsiiszsdnisanassidaduetedne (simple
linear regression) ML35U8s Hashimoto et al. (2013) AsEH
M18n31A1UYN (prevalence rate) YBINITLANG UN1ENLAY
Tngn1sldgnsAuinuniuisnisves Stevenson (2008); Ressing
et al,, (2010) el

Period prevalence rate (P.R) = x K

X = Srwalannefidndaindnay
Y = Swlnwaslutsanidnw
K = SruuldfideaniswSeuiiou (12,000 fa/ngu)

NaN133Y
wavesminlnide
uarhwiinadglnidomeiug RS, AA uaz CB uandlu
Table 1 wu1 Autiniedsdiliony 21 wae 28 Yu lidaaw
uansnafunaada (p > 0.05) Iiioaneritug CB o1y 35 was
42 $u huiniedeuniian sesasnfe aeWug RS uaz AA
Muddy (P < 0.01) Wodaneinatmindidinadodu
L§NWﬂaaﬂaumsﬂ"&ﬁqamsmam (81y 21 - 42 Ju) WUl
lrdlomeiiug AA Sdmtindundenasnnismaaosiiniiliide
arewus RS way CB lnaduminia 1945.75, 1955.56
war 1967.31 nfu/f2 MudIdY (P < 0.01) wavming
Afiuduludaseny 21 - 28%u waw 29 - 35 Yu vewhawngy

naaesliinnuuanseiuneada (P > 0.05) ludamiaaving
vosnaifiutoyalutaieny 36 - 42 Suwuin liideansstug cB
fhmdndfdnduinnniiliaeiug A egraifeddnm
adf (P <0.05) usiszarindlnaneiug CB uax RS fthwiingai
dinduludsduasigarinedenuuandistueeslifdeddy
yaadd (P > 0.05) ilefnsiesinarnininfifitudausony
21 - 42 $u wuh meus AA S mdnfidiutunaenmsvaaes
Weuninaneug RS way CB (2,048.50, 2,071.25 uay 2,075.00
N3U) MIUERU (p < 0.01) WATEWINN RS hag CB flfmednd
\Widunasansneasdlifinuuansafuneadd (p > 0.05)
KasmsNIssnydulnunsy TR gANsYIAReINUT aneviug
CB waz RS fiddugeninaneius AA stnsdidodifnydans
add (p < 0.01; 94.32, 94.15 Uag 93.11 NTU/IU MINAIRU)
Havesmsiingaidniay (FPD) Tulride

wateyaniaiia FPD vaslnideudavarsiusuansly
Table 2 wuin Inidleanswug CB flang 21, 28, 35 waw 42 fu
fadidudnisiia FPD @9ni1nquatenus RS way AA
AUEINU WANNNGUNAaDIbUTANLANA 19T UN19ED R
(p > 0.05) N3 FPD waslidafieny 42 Tuvesuazngu
naaesiiilosiwunnisiin FPD Qaﬂfhﬁmq 35, 28 way 21 Ju
AUAINU (P < 0.01) NaTLAT1EYENI1AUYN (prevalence
rate) 104n154iin FPD stadndrunaslivanuaiflilunisnaaes
(12,000 #a/nda) wud1 dadauvesliidemerfmeriug AA, RS
wag CB 18n31AUYNN1sAngungnay 7,035 : 12,000 63,
7,355 : 12,000 7 wag 7,765 : 12,000 63 muadu wiegnals
fAmuisleviinisiTeuifisugdanisel (incident) n1siin FPD
vosudazatsug iy wuln Lifanuuandistunisad
(p > 0.05)

nNNATEAUATIULLAAENTTLAA FPD wandly Table 3
wuin ey 28 u lieganesiug RS uay AA dAnadesesv
Azwuw FPD aglusedu 0.91 uag 0.79 AxluY AUy Bt
2 s ildfaruunnsiatuneadia (p > 0.05) waneiug

AA fisgRuavuLYDaNwE FPD Woaninaneiug CB aenedl
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v o @ a

WedAyneadia (p < 0.05) laganeiug CB Thuidedenruun
Failndszduil 1 azuuu (0.97 Azuuy) naredBsEU
AzuLy FPD o1y 35 uay 42 Yu vedliileaesiug CB fsedu
ATWUUAIINTULTIVEY FPD UINNTIE8WUS RS hay AA
pruay §adannuuane1stued 19l Ted Ay s annead i
(P < 0.01) uagnwuin 9290197 42 Juveslivnngunnassdl
AZLUUANNTULSIVEY FPD 11NNI1Y901Y 35, 28 uay 21 Ju
puaRy (P < 0.01)
AnduUsyandanduiussewinaimindseUadisus
A"3Lfin FPD (Table 4 wag Figure 2A) wu31 danduuszans
anduiusidauin 0.546 wazAduuszaninisannesanaes

Table 1 Production performance of broilers in different period of age

R? = 0.320 wazAranduiusvesrtogvesiniuivesidud
n19iAia FPD wud1 datandunusidevinivany 0915
(p <0.01) ArduUszans nnney R? = 0.837 (Table 4 uay
Figure 20) Aanduiusssiaimindaliiiefussiunsuuy
anYueINITU03 FPD (Table 4 whag Figure 2B) Wu 3
fienanduiusideuin 0.858 (p < 0.01) duUszAvinisnnnes
R? = 0.737 wagAandunusseninggegiua1seauas L
Y8IINIIANNTURTIVES FPD uanslu Table 4 uag Figure 2D
WU dArandunusiiauinivindu 0.945 (p < 0.01) wazden
duUszAvdnisannes R? = 0.903

Parameters RS AA CB P-value
BW of broilers (g)
- Initial weights (21 days of age) 952.75 925.75 963.75 0.076
- 28 days of age 1,566.50 1,561.75 1,576.25 0.062
- 35 days of age 2,279.00° 2,267.25° 2,290.50¢ 0.000
- 42 days of age 3,024.00° 3,001.25° 3,038.75° 0.000
- X 21-42days of age 1,955.56" 1,945.75° 1,967.31° 0.000
WG of broiler (g)
- 21 - 28 days of age 613.75 609.00 612.50 0.845
- 29 - 35 days of age 712.50 705.50 714.25 0.307
- 36 - 42 days of age 745.00"° 734.00° 748.25° 0.016
WG of 21 - 42 days of age (g) 2,071.25° 2,048.507 2,075.00° 0.008
ADG of 21 - 42 days of age (g/d) 94.15° 93.11° 94.32° 0.008
b€ Means in the same row with different superscripts differ significantly (p < 0.01)
Table 2 The incident case and prevalence of FPD broilers in different treatment
FPD broiler RS AA CB P-value'
No. of broiler (heads; h) 600 600 600
— 21 Days of age; h (%) 170 (28.33)° 159 (26.50)° 179 (29.83)° 0.633
— 28 Days of age; h (%) 358 (59.67)° 343 (57.17)° 392 (65.33)° 0.208
— 35 Days of age; h (%) 453 (75.50)° 433 (72.17)° 476 (79.33)° 0.220
— 42 Days of age; h (%) 490 (81.67) 472 (78.67)° 506 (84.33)" 0.364
P-value® 0.000 0.000 0.000 0.000
X Incident case (%) 61.29 58.63 64.71 0.973
Prevalence rate : 12,000 (heads) 7,355 7,035 7,765
259 Means in the same column with different superscripts differ significantly (p < 0.01)
" Means a common superscript are P-value in the same row
?Means a common superscript are P-value in the same column
Table 3 Average of FPD scores in different treatment
Period of age (day) RS CB P-value’
21 0.35+0.04" 0.3120.01" 0.36:0.06" 0.330
28 091+0.01% 0.79+0.05% 0.97+0.12°° 0.029
35 1.53+0.03%" 1.29+0.18% 1.78+0.11° 0.001
42 1.88+0.10°° 1.60+0.23%° 2.14+0.04° 0.003
P-value? 0.000 0.000 0.000
X 21 - 42 days of age 1.1740.03° 1.000.10° 1.3140.04° 0.000

2 < Means in the same row with different superscripts differ significantly (p < 0.05)

850 Means in the same column with different superscripts differ significantly (p < 0.01)

" Means a common superscript are P-value in the same row
2 . .
Means a common superscript are P-value in the same column
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Table 4 Correlation coefficients among body weight, days of age with average percentage of FPD and FPD score in broiler reared under evaporative system

X BW FPD (%) FPD score Days of age FPD (%) FPD score
X BW of broilers 1 0.546 0.858**
Percentage of FPD 0.546 1 0.813**
FPD score 0.858** 0.813** 1
Days of age 1 0.915** 0.950**
Percentage of FPD 0.915** 1 0.945%*
FPD score 0.950** 0.945** 1
** Significantly different from zero (p < 0.01)
75.00 1.75
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Figure 3 Scatter diagram of regression analysis between, (A) average BW of broilers and FPD percentage, (B) average BW of broilers and FPD score, (C) days

of age and FPD percentage, (D) days of age and FPD score

39150iHAN15798

Wntinddin vealniloaneiug AA AsudlTuN1IVAaRY

91y 21 Tu unseTRdUgan1INaaesiieny 42 Ju duwine

wignaeanIInaaatrInimnngueg1ildedAgydnisaia

(p < 0.01) @AAABIAU Kongpechr & Sohsuebngarm (2020)

Alasenui lnlleug AA o1y 39 Ju Suwtniidiniade

wesninanenug CB uay RS agiitudAgn1aada (p < 0.05)

awiiug AA S mednd iy uagdnsinisasyivlnads
naeANIINAaeIlBYNINa18WUus RS war CB (p < 0.01)
WAsEnINe RS wag CB dauunnasiuetslifdodiAgyni
afid (p > 0.05) Fawansidvaenndeatuteyaves Rahimi et
al. (2006); Aviagen (2014a);, Aviagen (2014b) wag Cobb
(2015) At aeiug CB uay RS Suwmiings dudnd
Wiy savis ADG gendhaneug AA egndlsfinuimiiniade
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vodliifeluniimaasseglugieliiiy + 25% numnsgu
aneug

]
=

TunsAnnadedldmmsuszifiunassiunziuuves
Fald e dumusifsdnumsinisuasmiuguussweanis
\Ain FPD Fan1suseidiunadussduazuuud 1einseeusuiy
Imﬂ‘ﬁ"ﬂ‘d (Martrenchar et al,, 2002; Allain et al., 2009;

o a

Michel et al., 2012) :MNuaIIBTTAUALILULNTAR FPD W10e

28 Juvedlniwaganeiug CB duilldnafvavwuuduriindssau

o
=

i 1 Azuuy (0.97 Azuuw) FesdaansBuiisesunavuiniin
ugedthaaseu durigugnarsvuaosnimiewiniy
0.5 - 1 %y, uazldddoyaiiudngin Michel et al (2012)
et msfilaidnuarusniduveanisia FPD duasilses
unaldn o ungavintdesnin 500 guvlniosEuiddeudns
wdesdsdeudnamadie 129978 35 uar 42 u ynaneus
Inlunnnquneaeaiinisiia FPD unninsesas 70 (Table 2)
wildfAnuuand1aiun1eada (p > 0.05) wazALad Bz
AzluudnwarInisues FPD Tulnaneug CB ddgeniingula
aeug RS uay AA agraliluddyBaneadn (o < 0.01) Tedl
winlthin aneriug CB fszduasuuugegndisesiu 2.14 Azuuy
(11011 2 Azuuy) Tufe duviifinnisuinti sesunalluqnd
fpdnfiiionts suadukiguenansnnndmieri iy 1 e,
wazo1aNuIINNI 1 90 wanslidiudy Tenranisiiin FPD Tuln
aefug CB flgandnanesiug RS way AA Teaemndesivanuide
84 Martins et al. (2016) AlUSsuiisunsiin FPD vesliane
Wug CB uag RS Anuin anesiug CB T8msnsiAnses FPD
qundiaesiug RS egnsiitfodiAynaada (p < 0.05) e
esnntymiFesimiing ansanisiienesidoyalunis
Hoadaildinudr lianeius €8 fhiwudndagania RS uay AA
AUEU (p < 0.01) BamsiilafdminiiFingedimnuiouies
funisasalignizaimain FPD getu Tasasituldainua
seAUAZLUUNSAN FPD Lodgnasnnisnaasamuin 1ﬂ'tﬁaﬂajm
CB flfiads 1.31 Axiuu 3NNNINgy RS way AA Aifidade
FPD 1.17 uaz 1.00 Aziuy auddu Jeflanuuansisiueig
fedddansadf (p < 0.01) aenadasiu Michel et al.
(2012); Shepherd & Fairchild, 2010; Taira et al. (2013) wag
Bilgili et al. (2010) 7518913 I mnunnsldAnnisne
Wuudnagwnvesliluvne ity Wy viets Ifunndnlads
dhwiindes ffuisannsayliAanissniauressosuna i
wnnPuld uenanil Sarica et al. (2014) Ideeud Woviinas
Wisuilsudnuazvesnisiin FPD vesliifeiiinsasyiula
Fuaztunansiu wwissduazuuuninia FPD sndnldided
fnnsesquivlag velldadondnitangiinisaliin FPD du
\eennanumunuress Yiumemsdnd szduves
Arduanas wazamannsalunssrUIseIniAnelunsy
flaumunzan Faarnmguadenandfiuunlduaenadesi
nsAnwAssiiae Tasagiiiuldn n1sifa FPD 91ausnuesnis
\iudeyaiieny 21 Tu linnnguvaassiig@nisainisifa FPD
Gﬁl’”miﬂmmmsg 28, 35 Way 42 Ju uanannuegalidedfgy

Banaadin (p < 0.01) Heilidesanlugaitliony 1 - 21 Judu
forfuszozusnvasliidn Anuuussvesniaiiia FPD LAnTu
Ifon YsinamnumuuiuesliifleAmuiiuiinsauasee
urmidndala i:mﬂgw%‘mmﬂﬁazauqa seavnouluiily
wazaruunglulsadoudsasiviinaddesniiln ey s
11173 (Dowsland, 2008; CPRC, 2018)
doTinseviananduitusszninshmindalaidesy
TEAUALLUUANBUETIN19V8Y FPD (Table 4 wag Figure 2B)
wuin fnanduiugideuan 0.858 (p < 0.01) uite Yimiinga
lridlefifindu 1 n¥u wwdswaindnunzAuuLsIweseINs
FPD sty 0.013 Azuuy (R=0.7378) wazAavduiusszming
199718 UAITEAUATILULTBINITAIINTULTIVBY FPD wanlu
Table 4 way Figure 2D WUl dA@NFUNUSLTIUININAY
0.945 (p < 0.01) Tnevorgfiiiud uagdwaliliidoynane
fusidnuurANuLsIEn Uy InIsves FPD iudy 0.074

AzluY (R?=0.903)

d3UNaN1339Y

wansAnwiadsduandlifiiiudn Il oaetuy ca
fuunltfugdAnisalnisiin FPD i1y 64.71% uagAiade
seduAzLULANYAILINT FPD Wiy 1.31 Azuuu Segandnany
wiug RS fislgAnisainisiin FPD 61.29% azuvuladednuas
AN15 FPD 1.17 Azuuu wazangnug AA daURn15ain1siin
FPD 58.63% wazAAvhuuaasdnuaz3nig FPD Wiy 1.00
ATULULALETU uBnanEgmudn Wesduinsiia FPD wax
ANAZLUUANYAEINITI09N15IAA FPD daanduiusidsuiniu
Prseguazimiinveslidefidindu Fudululdi enguas
dmindaitanniu lvuisunasiaianisnaudmaliiin
N3SNIaUYRITEBUHAUI MW A1NTULIIVEY FPD Faifiy
1ntu fafunisdanismsdesdideluszuuls adeuda ensd
nsdansguatiadusing 9 fidsmansenusenisia FPD Tanaa
Idun n1ssanisaninatelui uilsadeuldimunsause

a

adafinmaedlnaiugiteny wasdmindaveddi eannny

a

agidyanaUAnisalueanisiia FPD @ saruisadenalu
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ABSTRACT
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This study was influenced of strains on footpad dermatitis (FPD) in broilers, by the experiment
used of male broiler at 21 days of age. Thirty—six thousand chickens were randomly divided into
3 groups. Each group composed of 12,000 heads, and there were allotted to 4 replicates per group;
group 1 — 3 used Ross (RS), Arbor Acres (AA) and Cobb (CB), respectively. There were freely
accessed to water and feed (ad libitum) and raised on ground floor by used rice husk as a bedding
material in evaporative cooling house. Then 600 birds of each were randomly recorded body
weights and score of FPD on a 0 — 4 points scale. The FPD score was recorded at 21, 28, 35, and
42 days of age. The results revealed that the total of average body weight gain and ADG of AA
breeds were significantly lower than RS and CB (p < 0.01). The average FPD score of CB broiler
at 35 and 42 days of age were significantly higher than that other groups (p < 0.01). The
prevalence rate of FPD in AA, RS and CB broilers had 7,035, 7,355 and 7,765 : 12,000 birds,
respectively. The incidence of FPD in CB group had the tendency of higher percentage than those
of RS and AA groups (64.71, 61.29 and 58.63 %, respectively) (p > 0.05). Moreover, it was
found that the older age and higher body weight were positively correlated with the more
percentage of FPD and severe FPD lesion scores. The heavier weight of broiler chickens, it causes
more pressure on the footpad area than light weight chickens. Thus, it can be resulted that the
heavier broiler chickens more increased inflammatory lesion of the footpad.
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Tunsunden Sruurandsluwsazseunsifiuifienasifiuain 7,000
WJu 10,452.66 Alansu anunsaadenelaliiuinwnsnsunnnin
3 191 (564,443.64 V/A)Fwasddesinlubes AUNUNITHER
Arfanlun1sfaieszuy Smart farming AeudnagsluszeyFusu
(112,800 vn/2 15/0) widdealus senisusmssanisdau
wssuUsEnSanaaznineInsnIsHanlussezen Savda
TRuyuldiSaluszosinandy nandn (10,452.66 Alansi/sounis
uam) @unsaasieselaliiuinensnsldegredsdu andls
147,600 v/ 18u 451,642.64 vM/A) (Table 1 and Table 2)

Table 1 Sixty and 120-day productivity predict of organic bitter gourd in Maha Sarakham Province

Details

installation

Harvest results after 60 days of

Estimated production
after 120 days installation

Area size (rai) 2.00 2.00

Amount of yield/cycle (kg) 5,226.33 10.452.66

Selling price/kg (Baht) 18.00 18.00
Income (Baht) 94,073.94 188,147.88
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Table 2 Economic impact projection after researches implementation of organic bitter gourd in Maha Sarakham Province

Details

Before the project

After the project

Area size (rai)

Number of harvesting cycles per year

(180 days/cycle)

Number of yields per cycle (kg)
Amount of yields per year

Selling price per (kg)
Annual income

Number of labor

Labor cost per year

2 2

2 cycle 3 cycle

(120 days/cycle)

7,000 10,452.66
7,000 kg X 2 cycle 10,452.66 kg X 3 cycle

= 14,000 kg =31,357.98 kg

18 Baht 18 Baht
252,000 Baht 564,443.64

1 1

86,400 Baht 86,400 Baht
17,600 Baht 26,400 Baht

Cost of various materials per year

Cost per year

104,000 Baht

112,800 Baht

Annual profit

148,000 Baht

451,643.64 Baht

mseenuuussuuliiuasJouvudalusi wisussuunsavaeu
UazdanITAETIUY loT

MnnsAnudeyadiedu fifsamgazinisesnuuy
S9UU MU vunUszana 3,200 p151auas i elfiduudas
funvulilasnisasldssuuieiuastoduuuinanSalua
Taefimsldthandiraesminuagyinissnedgiuiiuuasgn
faufunisineds deazdsznaudasdiusng q (Figure 1 and
Figure 2) Tuduresniseanuuuseuu loT Tulasenis azlguaues
n1sideusoguUnsal IoT (Node MCU) AU Arduino board ua
syuusuges anunsnasursld®eil (Monatrakul, 2022) Node
MCU board uuesalilasreulnsaiaesfidu Input and Output
board snieufuluga Wi-Fi (ESP8266) Fudumiladdnlunis
1 dousodudumesidn uaziiilseglu Node MCU version
FNFouivUasAUUUDSA Arduino kd L ulusunsul e Fu
(Monatrakul, 2021; Pansri & Phromsakha Na Sakon Nakhon, 2019)

spuudumed gunsalfumesiliiarsing 4 luanmuwandon
yosuidmane nellassnsasvmsTefidedesiunsinuns

fvuaeauduiiaglissuudalanseUatndaluda
TgaansafnuUAAIEIY Computer server A7IvNSAIMUATY
wangaufumugentslumsiamnsasydulnvemzsytun
usunmdusfundauivsrezmaiuies 09% aruduluslas

(80%) aaungillusiu 35-35 °C gaungiiluenie 22-25 °C Izds
AU Arduino board el Arduino board ¥n1sUszanana
wavdadnyaalluss Solenoid Valve wiodadn/Un svuuiilng
Falutdsessunisda-tdavies (Saludd) aananelu
Application ¢ Tngludugunsal loT anaiuayulng aeviinis
Sudstayan AA Server H1UNNS Protocol HTTP uazdstaninu
Woumslavriumns Protocol HTTPS luszuu Real time ol
Foyafinssmeanseiilesnasanian Fsniianisaldndy szuu
rudufouludaldaulimsulageavzddus yuuy E-mail
n5 8 WU Application (Monatrakul, 2020; Srbinovska, et al,,
2015)
n7sw‘”ﬁym531/1/7%?’1.1?71,4@31]5/41,1/1/@”97Zuy”§ WIDUTZUUNTIVTOU
UBLAINISHIETLUY loT
miﬁeumizwmuqmLLazsswmiWﬁuLazﬂa wievh
nsfndsasliiinmds Wwsesdesidslwilugwene sty
wazlmasgrefdsindinlugs Solenoid Valve lngazgnaiuaulag
2asmualunsadie s ssuuauaumsiietuazde
Salusffavdinisene PLC 39 PLC aghmihiidinisyieuvey
Yhages uaz Solenoid Valve maTusunsudidaails nisdann
nanssaduagliloannsadaaniiviiine HVI AiRassiiviing
Control (Monatrakul, 2020) (Figure 2)
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g

Figure 2 Characteristics of irrigation and fertilizer systems in organic bitter gourd production plots.

MSNAFOUYIEaNEN 1NN 119U
nFanyinisadessuuszuuliiuasdsuuusaluda
wdvN1InageuUTEANT AN Taen1sASIAE@R AT
arwilufunui ssuvannsamuuUiueRTueasne
Amuiiinumsnadosnisld Tagludasnan 24 Falus dausiaa
00.00-23.59 . mmmfzj‘uul,a?{aa&“iﬁﬂszmm 25-26% Wowts
v‘l’wmii’ﬂﬂ'wLU%'EJULﬁauﬁ"uﬂ'wmm%yuiuﬁ”uﬁuamLanmaauaa“J
5ENI 9-10% uazludiuvesgungiluduresuamaasy
Iavhnsiiudeyaueuiisugugiiluennia saumgiilufuuen
wlaamegeu uazaumiilufuvesulamageu wuil gaumgiily
Auvesuvasnaaoudanaoudenadl Samnnfisa 25-30 °C
gaungdluduuenulamageunazgugilueiniadaiganii
gauvndluauntslundaimaasy (30-42 °C) Uanthasri &
Monatrakul, 2021; Monatrakul, 2019; Rotchanatheeratham &
Choosumrong, 2018) n1sAIAnsalNandnlugae 120 Tu auin
fiuit 213 S wunandn/sou $1uru 1045266 Alanu Teeld
188,147.88 v wisieseun1Iwan (Table 1)
mMsmanTsaiiansEnuMaATYgRaTiazAnTuvEInnTg
dudulasanismanaaouyszansnmludiuvesSinanandnd
Antundmnimsiannszuumui dewsnidulasinsuasnds

Fufunisfndeszuy Smart farming aansaLRTILILTOUAY
\AerwePann 2 seuilu 3 seusied Sruaunandnsellu 2 seu
1#g1uau 7,000 Alansu X 2 50U = 14,000 Alanfu luvazd
S¥UU Smart farming wandnseTlu 3 sou ledwiu 10,452.66
Alansu X 3 58U = 31,357.98 Alansy ‘UﬂaﬂﬂiUQﬂN$§$°ﬁ’Uﬂ
Sun3e qauilsarldinaianundseaa 4 \iou wesiFuifu
Handnndsugnuszann 45-50 Tu laganansalauszana 15-20
adirle 1 ngnsmzgn Seansaifunandndsnsldmn Ty vie
v 2-4 Yusends lassoudl 1 3uieu nangieu aufafu
Wenaiiou natau seufl 2 Buiieu wgadnsuauiadiey
nuawiud Wedhggieu iweuiluneufufeusiquisu ssvganis
wamdlesonuatuasiianmeimasou guugiiganuisunnig
syurnvedlsauat uAn1sISEUY Smart farming an@asa sl
annsandnluggiouldiiuseud 3 Wesnnsyuy Smart farming
upumsliiliusevdn vliiusuadmelfissdentsndn
naamaugamyilufiuves ulameasuiiadeudnaneil fgamgl
#1 25-30 °C gaumgiilufuuenuiamaaeuuazaunilueinedl
Argandngamndludunislunvamaasy (30-42 °C) n15il
gangdlundasanasyilinisuns seuinveslsanuaanas
Faamnsandnugsziunldde 3 sou (Msndnuengg) reufind
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szuu Mdunusiolduau 104,600 Vv wdsdamsszuulddumnu
$1uau 112,800 U wartlsreufindeszuu 148,000 vinsded
ndshndsszuuldils 451,643.60 vied FsanunsnUssduna
nsevumaAsygialaegil 303,643.64 Umsad (451,643.64 -
148,000) (Table 2)

I130lHaN1337Y

nsudnuzsEtundunad 2 13 Wdunumuiua S
112,800 U lanandnuszuin 3,500 Alansu/2 15/58unns
wnzUgn enansaliuiieanandslsdaannsugniunan 45 Ju
wazifiuiealdnaonszezina 6 Weuseseunisnzlgn feeld
NMITMeRaantusIan 18 v/Alansu denadediuauide
TRy E T UNBUNSEves Janthasi (2021) Aididuyunisudn
ugszdundunidlutag 10,000- 15,000 vinsiels Wiadduiy

ANNLINADUVDINITNAALAE SEUUNSHARTT ST ULASIATIL Y

¥
= a

spUUBuvsd n1sUgnuesyAunduvisg lagldseuu Smart farming
aguiiuanYanlunisiadassuu Smart farming wiviaasUsenda
n¥nenslunissdnsaufussnluafasilifnanudadu
lusyuusuiansaiauasevieEndn (Panyakul, 2008)
nseenuuuszuUliuasJeuuuSH Ul wioussyunsIIaey
Uasdin1AEsUY IoT

nseenuuUsEUU loT lulasens aldunudsnindeude
gunsal IoT (Node MCU) iU Arduino board wagssuuiguegas
ansadeulusunsumsulnsagunsal 1/0 14 lagludoniu
gunsaldu 9 uazanunsaldou Arduino IDE 14s1usamdy Node
MCU §ifayatiadu Hardware uag Software wéudou Wsunsy
Wan ¥’y (Monatrakul, 2021; Pansri & Phromsakha Na Sakon
Nakhon, 2019) fin1shndeszuuiduiges gunsalifuirasildine
s 9 luanmndonvasituiiitmine e iuiwesagamai
ezt WuweT Taanutuiy avfnsdluiuidosnisin
Wuwesina pH dmsuiannudunsa-Luavesaisazane
1B uLes Soil way NPK @1415081UA1 NPK #lofu Arduino
lnonss AmuadianutuiisslisruudadandeUnihdalud
fsvvuudadteuludegldnulivsulaseraaddluguuuy E-mail
"398 WU Application @9AARBIAUIIUVEY Monatrakul (2020)
Lay Srbinovska, et al., (2015)
NSNAAUUTEANGNINAITINIY

w¥sanvhmsfnseszuuliiuasdowuusalulii udah
npseuUsEAE AT Tnennsasiaaeuauduly
funuin sruvanansanuANUTInuALt wedsliddnui
INYAINTABINT FOARADINUNITNAFDUUTZANTNINNITYINU
go9A1A1uT uluR undefing 438 UU Smart farming veauUas
ayulwsuzngn Sy wud1 Arerudulufudeudnguade
Uszana 80-90% wilasann fn1siaszuunislidmn 4 1wl
\uan 2 $alus silvidigumgfidunieglundasgnaoudia
Laﬁia 22-25 °C (Janthasri & Monatrakul, 2021; Monatrakul,
2019; Rotchanatheeratham & Choosumrong, 2018) A0AAR DY
flUUYDS Janthasri & Monatrakul, (2021) lafnwduwuuausT

wfu ayulns gnisduiedoudiosayulnsegedifuvesdmia
UNE1TAY Immiﬁm{’ﬁzuu Smart farming IuLLUaﬂﬁQMIWi
1909 4 wiln 19 0T lunismuaui wazde wuin ayulns
wfiudu taun lna Tutnuegn fUTunamanandoseulfinegns
deleadl szoznanfAuiiedi 3 6 war 12 ey uarfiu3um
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nsAANsaiansENUIAAsEgiaTiasAn T udtaInnIs
dufulassnsnisnaaeuyszansmnludiuvesUSinamanand
Aedundaanyhnieianssuy denndesiunuges Janthasr &
Monatrakul (2021) la@nwidukuuausnmisy ayulng gnns
Fuindeuilosayulnsegdadurosdmiaumarsaiy wuin
mansaiananasulnsiflengiiuiies 6-12 eu nwianey
nsldszuvainsvnnsy fusinamandndelsfiuduinnniinis
nanluszuvansad 2-3 wih anunsaadenglalituinuasguan
agenailos uazaenndoaiu Pothong et al. (2019) léwaiu
sruurhiugaasezdmIvinunInsyalnddlereinwg siale
wazduwmesida lihaudmeumalulad o sldauiiods
Jaya sewingunsalanusavinisiiaeideyalalaednludi
wiouianansdoyaaneumeiialduuuiealniuasmunu
guUnsaling q iemunuiaduanimuindesliivuzauiunis
Wigiulnvesiy Wiudedis Smartphone @11150aAAUNY
MIFIUYARINT wazian Snvieszuuiiinsiauduain Open
Hardware fuifugn{auasiiamsniannldnldiossudeiunu
abiganuniisuiussuuisueei i fivigniuiosnain
Feszuuiinnsemariosnainddulugafisiaunauazeld
lanunsainuatadenismuaunisinanulasienues syuull
A101907191ULAEWAIUITINAUTZUU Web Map Application,
Mobile GIS fifusenef Tnsdoyaiiliananidnsainazgn
Favivlilugrudoyavewld il ldausaimuludu
Big Data Meluswiandaiauenuzlunisiseniselumsiiiu
Wuweslumsamaduuasiioannsszuinveslse

d3UNan1TIY
nanAnuzsEtundunislussuvaunsnfuiiuii v e
wnansana eldvhniseenuuukaiuszuuliiuasouuy
Falusl wiouszuUATIAADY LAYAINIIHIITEUY 0T YN
pONUUUTFULLAzYNIsAnd sgUnIafluduresszuuAlIuAN
szuusieds seuulsile seuuin szuuliih gunsaitadanses
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Y

afaasuarisnisliau shnmsmaaeunasiiudoyaiileysziii
UsyAvBnmussnananuysriundunss ansaifiuszAvsam
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TUsAuaroduiidodn ar9ludu (Camosine) §sUsznaudae
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]

ninozdlu B-Alanin way Histidine Wudﬂﬁqdﬂi%ﬁalﬂwmﬁm
vald Falusfusiiniinuandiduasiueyyadase dunis
Lﬁ@ﬁy’aiaﬂ (Tian et al., 2007; Chen et al., 2008; Tu et al., 2009)
dewaliiayermsiidlndndudiuvsznouduiidesnises
dnvieuiier Tnsanznauaulvedeansiu uazunalde
omedu daugnlndmdnduiifosmandudaulafiasihane
wugludsafuedmasunels Sailinisaalnsinminues
naunumsnssndudesfinsiannlfifsmetuaudosnisis
suvinauazaunm Faldinstaunssuud ety
F1urugnla Tuvziisadufesdinnuddulusunissnwany
Wuglilviduguwu Hu et al. (2022) Tullagtunisldmalulagnng
duiugdnidnanlududdglunissnuivugnssudmniu
wnwasnskaluBonded dmsurenuiulsinuuasaanin
iidelrdlulsznalng Somtaw (2017) wurladdfsdiuium
ifondsludoutusougign 359.37+46.66 ul seduay
Wutuvesegigegalulioudaniay 5,888.31+765.18 x10°
spz/ml n1sUseidunuanid elilulndan fuuuduie
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255.13+120.20 pl sEAUANIINTUY0I0g] 2,850.25+250 x10°
spz/ml (Chuaychu-noo, 2018) Fafidayaroutretiosunn fail
nsfnyideReserdedoyafiugudiuussansamnsduiug
Faazfuuumslunshluvssgndldmaluladfvmngaslunis
Usuugameiuguaziuamslunsneusunissdn Snitaddlny
s1eauA eafulszani amnianisduitugveslasmdn
W A deresmieiug Samnsnslivesuitug Sasns
wawin sdadefiinaseustaniamsnsinisiinesn deeya
ﬁﬁmmé’wﬁzg@iamwmaﬂ’uﬁ:uazmiﬁmmmimamldﬁ%ﬂumé’ﬂ
n53dundsilfaiingussadifiofnuussdnsninnnsduiug
IAduumdn waznisdansiinlaiiefiudnenimmsveteiusia
AUYIVEAN

gunsaluazIsn1Ide
dnineaed

ssiunsdnidentiswmanenug 01y 8 Wow F1uIu
10 2 1Aelunseds 45 x 50 x 60 cm (W13 x 877 x g9) Wi
Inwenug 130 N3u/f/3u uwavaiiug 01g 5 wWeu 31w 45 67
edlunsafu wun 48 x 45 x 45 cm Tesay 1 ¢ Wiownstuag
120 n3u/dy/Suesiusiulsisingt 17 % fhavernfuuuy
Wit Tsunasuay 12 v Fedulsaoussuudn viowshiusld
AU svlUsnsuIAgunuALuzdveInsuladnd uag
sudunsisauadddinifenunsineimansiavougnd 1IAC
01-13-64
msSmindauasnsussidugaun i

msatide Tasldisa 2 au auusnyhmifidutsdu
1n dauaufiaondudIadude Fududisnisnssdurionus
Tngnsguudanenug Mndruvasludiums dawdasanisves
Burrows & Quinn (1937) WeNu§aLLanI8IN1TNBUANBIAILNT
inSauaznsganve andudulaudureiusifiofuiiderud
Tneldmaondfidatosiuind sum 1.5 ml fussgiiende
219gm3 IGGKPh 100 pl indefisaifiuldazgnualutiraiug
gaungill 20-25 °C wazAvlunwueiitostuuas vurdafuthide
Infesseiinsy Timsuvuitouvesyauardsanusn (Blesbois et al.,
2005) shmsaatuderewuglis dnies 2 afs nsUssuiiu
A mund oanid ety Usenaudae nisfuiunsiude
ATIUUALLIIYRINIsIAd BufilsnsTHAAzLLL 0-5 Azuuy
Uszillunelindesqanssadiiindeens 40 wh uaz% ogdidin
uazgUs19Und lagn1sdewd Eosin nigrosin lagn1uisves Blom
(1950) T3 sUszliumudutuvesiiegd Insldgunsaliiy
ieden haemocytometer
Uswaimzalauaziminnesly

msiuliwilisuvmdniietuiindeya WeulaGul
19 5 9% vinsuuladunar 1 9 dufindwauly dandavesld
\2de uay % 14
NISNATOUSATINITHAUANAIEN I THALTIEN

N1395IAR USRI INSNANARvaslAA Il maNAEN1THEAY
diew Taeidennshidodethendonnagns IGGKPh Triegdiiaa

WUTU 1,000x10%spz/ml ﬁwmiﬁmf']Lﬂ‘?yat,szﬁq'szfamaamid
M1338N15989 Burrows & Quinn (1937) anilunisldau 2 au fe
Fuautuldudiuguasdnaunion wilifanimsrenieauysal
fignsnsliilalaisnnia 60 %) Tnszuendnen vurn 1 ml
(Tuberculin syringe) U559 U W40 0.1 ml @and140sAa0n
AnUseanm 4 cm mswaudionsiuiies 1 assdedunnsi lugag
1981 15.00-17.00 w. 3uAulyluiud 3 nendsnisuauiion
ihlddriinduaviay 1 afs nevdanmitladnitn 7 u dlailn
99N1INTIADUTNIINIHALAATABN15d0sla L1 DN 151950y
yosfnazingt wavihldodudiindoouasu 21 fu el
55@;3ami‘ﬂﬂaaﬂﬁwmimawf’gﬂﬁwm 6 A3
msAnwfminvesedldsonisgademinsenitnsin
uag% msilneen

nsiAvlilfannsnamisuhuuuadu 3 ngu
Tsuamumasimiiniesls nauil 1 tdhutn 46-50 nfunguil 2
dwiin 51-55 nduuazngud 3 thwiin 56-60 n¥u Tagldgiinly
yu1A 378 Wou Ssruundulusnlusii fgamnd 37,5 °C Arwidy
&g 57-60 % vinsdamiinladin Tuiudl 7 uar 18 w83
iln ﬂz?qﬂfwﬁﬂqﬂiﬂ'l,wmﬁﬂ wavAUIU % n1silneen vinng
AFDUT LR 4 A3

nsAATIERdaYANIeEDA

19N un13A nwrwuud uluudenauysel (Random
complete block design: RCBD) d1u13unmnnuig ouagsnsn
ASHANAAILATIZINMIAIANULUSUSIU (analysis of variances:
ANOVA) wazi3suiiisuaianuwansisseninsanadsluuiay
Jad8n19Mna09a 1875 Duncan’s new multiple range test
melusunsud5agU SAS (SAS, 1996)

NaN1339Y
UsednsnImnIsFuiuglne e man
U?yvmua::@mn7wﬁ%%

mamiﬂizLﬁuﬂmmwﬁwL%@Waﬁuildﬁwumé’ﬂ wuila
Fnandnuiaziadusinadide (p < 0.01) anutuduegd
8M3INT70ATIN WALSNIINITNBVD9843 (p < 0.05) wAnNA1aY
TneilUsinanindewnds 375.75469.01 pU/bird Anududuves
0g3lady 4,158.06+225.13 x10° spz/ml T%0a3s0nTin uazesd
POLRdY 92.21+2.72 Uay 7.78+2.71 % AU (Table 1)
Usmamzalauazimminedly

g mdnsulinananlufiengads 178.84+.23.14 Ju
hwifndaiade 1,660.70+120.00nfuannaiudeyanandnlyly
5o 1 T wiwugladivman Iileiadeavaade 126.13+15.02
wos Hn15liliad s 60.90+14.17 % uazimidnlyiads
61.59+8.07 n3u/Wa9 (Figure 1)
MISNATOUNISHALLTIEI
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403 IGGKPh Tillmnududuvedeqd 1,000x10° spz/ml vi1n1s
wandieuliuulidirmdnlaglsindodeas 100 pl og3
f33mUszanas 100 druiwed viinswamdion 1 afsdeduani
WUIfisnsInsHANfAaLRA Y 89.82+4.08 % §n3In13inoeN
Anulu 83.91+2.74 % nswaulaide
a”msmwgzyzﬁa%wﬁnZﬁWaagmsa”m')mfﬁnaan
ﬁnﬂmiﬁﬂmmamaaﬁmﬂ’nWaqlﬁdﬁiamiqiyLﬁmf'mﬁ’ﬂ
sEnIensiuine seninansiln wazdnsinisilnesn wuid
ﬁwwﬂ’nWaqHﬁmaﬁamﬁqzgl,ﬁ'Enfmﬁﬂswd'mmilﬁué"ﬂm

syminanisiin Taglingud 3 fdnmnisgadodiminyedls
3¥NINITAUTAY (p < 0.05) WAzs¥1I19AI5HN (p < 0.01)
g winsesnsadatuldngud 1 udliunnsneiunsedfduly
nguii 2

dmiingnlinievdanisitnesn wui naudl 3 way ngu
7l 2 f19% vesmiingnligs (p < 0.05) n1ngudl 1 Tasd 9%
ﬁmﬁngﬂld 67.17+3.18, 67.69+1.88 Uay 65.11+2.00 AMUAGIU

Table 1 Mean (+SE) values of volume, vigor score, sperm concentration, live and dead sperm of Khaolak black bone chicken (N=10)

Rooster Volume Vigor score Sperm concentration Live Dead
number () (1-5) (x10° spz/ml) (%) (%)
1 250.00+21.60° 4.20+0.21 4,310.16+231.98° 92.00+£2.36™ 8.00+2.36™
2 347.50+30.95° 4.15+0.26 4,1 16.83+225.48%° 92.16+1.32%° 7.83+13.2°°
3 377.50+40.31% 4.15+0.28 4,148.83+211.74° 90.66+3.07°° 9.33+3.07%
4 425.00+77.24" 4.15+0.20 4,2614001126461ab 93.83+1.72° 6.16+1.72°
5 390.00+54.00" 4.00£0.21 4,257.00£269.03% 90.50+3.08" 9.50+3.08%
6 257.50+45.73 4.27+0.17 3,920.83+116.69° 89.16+3.65° 10.83+3.65"
7 357.50+17.07° 3.90+0.14 4,026,83J_r18:’>,60bc 93.33+2.50° 6.66+2.50°
8 222.5022.17° 4.05+0.12 4,1334661262457abc 93.50+1.87° 6.50+1.87°
9 302.50+23.62° 4.10+0.18 4,091.661189.12abc 93.16+2.13° 6.83+2.13"
10 327.50+17.07° 3.80+0.08 4,314.16+292.03° 93.83+1.32° 6.16+1.32°
P-Value 12.24 0.08 8.10 0.017 0.017
%CV 0.001 5.01 0.03 6.80 15.32
Mean 329.75+69.01 4.07 4,158.06+225.13 92.21+2.72 7.78+2.71
*® Means within column with no common superscript differ significantly (p < 0.01).
b Means within column with no common superscript differ significantly (p < 0.05).
Table 2 The effect of Khaolak black bone chicken egg weight on hatchability performance
Egg group
Parameter 1 2 3 P-Value
46-50 g 51-55 ¢ 56-60 g
Egg number (egg) 260 270 270 -
Egg weight (g) 48.28+1.61 53.35+1.76 58.58+1.91
Egg weight loss in storage (%) 1.45+0.37° 1.38+0.29%° 1.24+0.11° *
Egg weight loss in incubate (%) 13.89+0.59" 12.31+0.25° 12.05+0.45° *x
Fertile (%) 90.80+0.78 89.61+0.91 81.04+1.41 ns
In fertile (%) 9.2+0.98 10.39+0.91 8.96+1.41 ns
Embryonic dead (%) 9.88+0.75 8.94+1.26 9.31+0.77 ns
Embryonic dead (1-18 day) 6.57+0.99 6.30+1.08 6.20+0.60 ns
Embryonic dead (19-21 day) 3.68+2.82 3.38+2.95 4.11+3.41 ns
Hatchability (%) (from fertile eggs) 79.34+2.60 81.42+2.25 80.24+2.13 ns
Normal chick (%) 78.14+2.67 80.18+2.33 78.92+2.45 ns
Abnormal chick (%) 1.2+0.73 1.24+0.50 1.32+0.72 ns
Chick weight (g) 30.80+1.25 35.60+1.82 37.76+£1.75
Chick weight (%) 65.11+2.00° 67.17+3.18° 67.69+2.88° *

8 Means within column with no common superscript differ significantly (p < 0.01).

b Means within column with no common superscript differ significantly (p < 0.05).
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Figure 1 The percentage of egg production and egg weight (g) of Khaolak black bone chicken.

A9190IHANTIY
wansUssiuUTuanazaunmi g ol mdn
TuumazMfinnuunna1eiy (329.75+69.01 pl/an) dennaeeny
N19318971U903 Peters et al. (2008) wag Tarif et al. (2013)
findni Vinamazamnmihdeneiusliusasiaiisaiuldus
avsiuuansnaty Tnearmanunsalumslimindevedituegiu
vaneilade wu aewus 01y vieduiurerususiasd usegsls
fauusinauazauamindeladiemdndslndidsstulnfiu
dedlne Yashdeiisaiulfiade 351.17 plejaculate wawdl
arudututeseaiiads 4,492.4x10° spz/ml uazUTuniide
wasiarlndidsstulaiuglsnleuaudisn (376,50 pl) wazgenin
LnWus Useg m1een (329.02 n38 328.00 pl) (Chuaychu-noo,
2018; Sonseeda et al., 2012) uiludumnandutureseadliam
VUM N (4,158.06+225.13x10° spz/ml) f A oen3ln wug
lsnlouaudisauagliuseguieen (547652 uag 5,795.54x10°
spz/ml) ANEIR U 91 % veeaiFInvaslnauanan
(92.21+2.72 %) Hufirdosnitlilsnlouaudisnuazszguad
@t (94.61 uag 94.25 %) Aua1su (Chuaychu-noo, 2018)
aillpgiluudiinanideldevannseiaftuinidoldussanm
A¥9ar 100-800 pl ﬁa"’nmuuﬂaﬁaqmaﬁé 5,700x10° spz/ml
(Etches, 1996; Gee, 1995) ﬁmﬂmuumsmﬁauﬁmﬂ'm?{a 3.58
ATULUL N1TLAABUTIL 80.30 % LarANLTNTUVDI0Ad
4,030x10° spz/ml (Churchil et al., 2014) %"w%mmuazﬂmmw
didelddumdniieiudiues ssduanududu msedoud
% aq3sendin uaregisenmeiads dulndifestuiudeld
Audes Feanursatlunamsudvuiius|diade 12-28
f/ejaculate uazanunsaldinalulaglunsiiusnuisadegdla
Usmnaumsnslivestaidiumaniiviunnldied vazay
naon 17 126.13+15.02 Weoy/Y IndiAesdulnvuszgnieen
(122.50 Wo4/U) (Duanginda et al., 2009) uazUsEgn1mM

Wodlua 1 linandnly 131-144 Wee/T (Leotaragul et al,,
2009) s mdnlinandnldgeninlnfiudosiidoslunsasiy
9la) 78.24 Wee/D (Leotaragul et al, 1997) uaslnfiudlosides
Tuanmuaseiuliuananly 99.07-115.39 Woe/U(Phochan et
al, 1993) unounalnd Alvnandaly 16340 Woa/T
(Duanginda et al., 2009) aiilnd uaglivszgmasdimadniden
wazUuussiuglundlussaunils wiludauladumdndalalld
dadonludunislinandald foyanisdnuiidamnsaldidu
wmnslunmswamndadenidiesnsedunisndalalnseingn
paly

dleneaeushsnisnaufindieiinisnaudion Taduan
waniisnnsnaufnade 89.82+4.08 % snsnsilnesn Andu
83.91+2.74 % 91ns1uauleiide §vlndifsatunisfnuves
Leotaragul et al. (2010) ¥n15ANB18RTINITNAURAA1BITNT
ranioululiiuilos wuindsnsnisnauind 82.74+2.96 %
gnsinsiinesnainlyfided 82.39+3.30 % Ensminger (1992)
senuidasnsitnesnvedlifideveslausivinazlniile
WU 90 % Way 81 % AUaIRU

é’mﬁmiqzgLﬁﬂﬁwuﬁnwawdwmaﬁmmzé’mnmiﬁﬂ
29nUlNALINAN dOAAABIAUNITII89T1UBY North & Bell
(1990) #inanainisgayderiminvososlyssninanisitnle
Tuta9 1-18 Fu foedA15z1ine 10-15 % Jeazimuizay laens
aydeimdnveaneslanntuegnedi 4 lursusnvesnisiin
LLasﬁmﬂﬂﬁquﬁaﬂfﬂwﬁﬂLﬁm%aﬁfﬂw&aaﬁﬂmﬁﬁ 2 493n15#n
uwiliidenadeiusiesuves North (1978) fina1iinvuianesls
fenuietostunisgapdedminvesadlvluszuinsnisiin
Imawudwlm’ﬂmLﬁﬂﬁﬁmiﬂﬂﬁqmlﬁaﬂfﬂwﬁﬂqﬁ flesnndnsdau
Mufifavemleslgsemieminunnitlynedng ludiuves
ﬁwﬁﬂgﬂidmwé’qmsﬁﬂﬁ]sLﬁuiéf’jwfmﬂfﬂmaagﬂ”l,ﬂ'mwﬁqmi
flnita 3 ngunnaosagsendng 6567 % 4sagluAmasgiu
TnalAgatunsilnlai@anisAn (North & Bell, 1990) uanalwiiiy
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nsfivsnunlaladuamdndt 7 3u Tugamgiviesieunisiin
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Item Value Value Percentage
In cash non-cash
(baht) (baht)
1. Fixed cost
1.1 Depreciation of poultry structure and equipment 4.50 3.81
1.2 Opportunity cost for land use 3.70 3.14
1.3 Opportunity cost for capital 1.68 1.42
Total fixed cost 9.88
2. Variable cost
2.1 Breed 15.00 12.72
2.2 Feed 64.00 54.26
2.3 Drug and vaccine 1.20 1.02
2.4 Floor laying materials 0.70 0.59
2.5 Structure repairs and equipment 0.98 0.83
2.6 Others such as water and electricity bills 1.70 1.44
2.7 Household opportunity cost 24.50 20.77
Total variable cost 108.08
Total cost 117.96 100.00
Total cash cost 83.58
Total income 120.00
Net income 2.04
Income over cash cost 36.42
Return on investment (ROI) 1.73

Source: from questionnaire and author calculations.
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Figure 1 Supply chain of native chicken in Nakhon Sri Thammarat Province.
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ABSTRACT
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This study aimed to characterize the production potentials, marketing and supply chain of native
chickens in Nakhon Sri Thammarat Province. Data were collected from a sample group consisting
of 400 native chicken farmers, 20 native chicken collectors, 20 wholesale merchants, 30 retail
merchants and 30 restaurant operators including 400 consumers by using the questionnaire. The
results of this study revealed that most of the native chicken farmers prefer raising their native
chickens in the free range system and semi - free range system. The popular breeds are Dang
chicken, Naked neck chicken, Srivijaya chicken, Chee chicken and Betong chicken. The raising
period is about 16 weeks per production cycle. The average body weight is about 1.5 kg/head. It
was found that the sample of native chicken farmers in Nakhon Sri Thammarat Province
popularly distributed in the form of live chickens. The average selling price is 70 - 80 baht per
kilogram. While the distribution channel showed that the farmers preferred selling native
chickens to merchants in the local area. Additionally, the structure of the native chicken market
approached an oligopoly market with the same or similar products and the pricing power depends
on the native chicken collectors and the wholesale merchants. The study of the native chicken
supply chain in Nakhon Sri Thammarat Province showed that the native chicken supply chain in
Nakhon Sri Thammarat Province consists of the farmers who raise native chickens, which are
both operated as a smallholder farmer and group of network, live native chickens collectors,
wholesaler/retailer of slaughtered chicken which may be the same person, entrepreneurs or
restaurant operators and the final consumers. The results if this study could be useful for further
development of native chicken production of the community.
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3. Ul yszaunisallun1sviinisinuas (Sesay
63.18) Ineutulu Usvaunisalsuiiy Sosas 52.76 1adey 4.53
U Uszaumsaldudadnd fovas 81.50 1ade 398 T uay
Uszaunsaiaulszus Sewas 90.05 iy 2.42 T dadniseu
annsadendnsunisineusulasignuLes
msd1suRnevsuazlasun I vINMEINUIA 1N RN TV
wnvdlunmaee Tusenideanie

wnrdlunanyueenideaniledesay 60.80 a5y
NSHNBUIUNITNYAT IINADNUANE NUIBUNIASTUABLONYY
warforay 39.20 Wimednsunsiineusunisinens anuiiae
Wrsun1sRneusy dulng) Sevay 81.81 welnsunIsEnaUTY
DUINATUNY 9989015 B8AY 37.27 Rnousuaudni Sovay
24.09 Aneusumuusens wagioeag 15.45 Aneusuaiuersnan
fiy Fauaagunmain nslasumnudanmsiriunisiineusy
Wa d @y agluszAuyIunans finnady (Mean) windu 1.71
AndeauuLInsgIL (S.0) Wiy 0.763 (Table 1) uagiin1st
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audilaluldUsETonidenas 70.16 Fan1siineusuiioaiu
NMSLNYATAINALALEITUADINITUTENOUDITNNATUINDIT 08
Az 75.9 (Table 2)

2. MINAERUANNENNUSTENI9i S laeld Kaiser —
Meyer-Olkin Measure of Sampling Adequacy (KMO) #3uUs
Funasuou 45 fuds Thanldlunsiesziesdussneudud
A KMO winfu 0.93 &eiid1uinnin 0.50 wane3n fauusd
puduiusiulurueiimneanlunisiluiinszdiidedsg
16 wazid ennaeuadidyniad@aie Bartlett's Test of
Sphericity wuindieddun1eadfiseiu 0.01 uaneinunsng
andustusiilédu ldusmindiondnual doyedanumnzan
Tunsimsgiesruszneula dauans (Table 3)

NI3ATIVAO UM IETUYOR U USUA A A nganfn 1A
F20A1 (Communality: h2)

ATATIVADUAMILUNIZANVDIA MU TUAAZ A Tneada
ATy (Communality : h2) Wieldinaumanzauves
Faudsfiaziunieszdesdusznau wuin faudsiivhunldly
nsinsgsiesiusznautuiia1 Communality : h2 agseming
0.534 - 0.852 fA1ANIT 0.5 FIuIU 39 f2 F9fl 6 Fauds

Table 1 Training attendance and knowledge gained from training

fifaTesnin 0.5 teun waneidauusldmunzauiiazviill
Aineiosdusznauld (Yuth, 2013) fiTeTadniuusdeludl
29NNNNTIATIENDIRUSENOUTUA P UERLU
annevAYsynay (Factor Extraction)

nsanmeeAUsEnau (Factor Extraction) A2835n15
TiAs1EvipeAUsEnaUs 11 (Common Factor Analysis: CFA)
Inen1sgoaununan (Principal Axis Factoring : PAF) wazvinnns
M ULNUBIAYTENBULUUYNRIN (Orthogonal Rotation) A3g
15105 uund (Varimax Method) la 91uruesA Usenau
8 aaAUsnev fifidn Eigen Value 11nn31 1

971 Table 3 wuin Alewnu (Eigen Vaue) Falunauan
& ewesiminesdussnouvesiusie 45 fauds luusias
aarUsynau 7idAqlenu (Eigen Value) unnin 1 Juldlg
auRUsTnaURmIn 8 BerUsznay AdesarauuUsUsIuaYE
W1 8 BeAUsENeU MnFLUsTeaY 39 dauvs Srwhiy 64.004
a133005uU18lAI189AYTENOUTBINTLUIUNITIANITAINT VRS
tg1avuluniangTusentd sainde Usenaum e
8 aaAUsynau a1usariuesrUsenoulaseuas 64.004
(Table 4)

Training % of Knowledge gained Interpret**
topic training*
(n=220) well moderate less no gain Mean S.D.
No. % No. % No. % No. %
Plant 81.81 71 39.44 98 54.478 8 4.44 3 1.66 1.68 0.638 moderate
(n=180)
Animal 37.27 36 43.37 38 458 5 6.02 4 482 1.72 0.786 moderate
(n=83)
Fishery 24.09 25 47.16 20 37.73 7 13.20 1 1.88 1.70 0.774 moderate
(n=53)
Plant 15.45 15 44.11 14 41.17 3 8.82 3 8.82 1.76 0.855 moderate
protection (n=34)
overview 1.71 0.763 moderate

*More than 1 answer

**0.00 - 0.75 means no knowledge gained, 0.76 — 1.50 means gained less knowledge, 1.51 — 2.25 means gained moderate knowledge Value and

gaining a lot of knowledge

Table 2 Effects of training to the youth

2.26 - 3.00 means

The effect of training Number Percentage
Applying knowledge to practice 254 70.16
Not applying knowledge to practice 108 29.83
The effects of training

Effects to needs of youth in agricultural careers 274 75.70
Not effects to needs of youth in agricultural careers 88 24.30
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thveiiiinanensauasunsUsznavardnmsinynsveag13vulunianz fusendeunies

1. MmsneaeuANdNTuSTesuUT Tatinmsfmuafudsdana (Observed Variable) §1uau 45 fuus sail

X1 Ui et

X2 U 818

X3 Unu s¥aun1sine

Xa Wiy HadugvsvIemsiSeu

X5 unu SauaudnlunsaiSeudil

X6 unu Sruauustuluadadoudis

X7 unu Uszaunisadlumsviinisinens
X8 unu 1nvesunases

X9 unu msafuayuresiunasadunmaiinisnuns
X10 wn audiusiinluaseuns
X11 iy vnsiuiidenssmnansiauns
X12 unu dnuauznisionsesiiny

X13 uwnu 1glanenisinuns

X14 un SunuswitegluadiSeu

X15 wny msfiniau

X16 wnu Msiliuesy

X17 wu mafuaundnngunanininuns

X18 unu nslasudnasmemsinuas/lawan/Jva.
X19 WnU MIAUETUNMTINEATINAIATY/LONYU
X20 wny siafdeiuiiimsinuns

X21 wnu msflundaidmsuinsnuns

X22 wn Yaneshdmsunsinuas

x23 unu wialuladnsnuasiviseads

X24 unu nszuaivuuslapanmsvasads

X25 wnu nMslasuniseonsuaindenu

X26 wn Jgymaudu

X27 unu Jgymauenne

%28 unu Jgymauuuas

X29 unu {Jﬁymoﬁmﬂ%mmﬁuﬁamiﬁwmnnwm
X30 unu Jgymanulsa

Table 3 Kaiser -Meyer-Olkin Measure of Sampling Adequacy (KMO) and Bartlett's Test of Sphericity

x31 wnu Jgmisnunisdnmeann

x32 unu Yymsanlauduou smunsiaiedlils
X33umu gygmsnunisuudananann1sinens

X34 unu maiisuniseusuiiieidestuninnuas
X35 unu msatuayutadenisudnanniaiy/enu
X36 unu Msaduayuiudunuaeiy/ienyu

X37 unu NsesUaTaRnIIang 9

X38 unu Amnsalinsnw/nstaaui

X39 Unu yARAFULUY

X40 wnu ANan

Xa1 uny Anwaule

X42 Unu gunn

Xa3 unu yuning (fensinyse)

X44 unu yunsng (Lﬁamiamuﬂizﬂaum%wﬁu )
Xa5 unu AMuugihvesunases

Kaiser -Meyer-Olkin Measure of Sampling Adequacy (KMO)

Bartlett's Test of Sphericity

Chi-Square
df
Significance

n

.932
10251.70
990
0.000
362

Table 4 Number of Components, Eigan Values, Percentage of Variance and percentage of cumulative variance in each factor

Component Eigen Values %Of Variance Cumulative % Priority
1 16.278 36.193 36.193 1
2 2792 6.204 42.397 2
3 2.421 5.381 47.778 3
4 2.108 4.684 52.462 4
5 1.559 3.464 55.926 5
6 1.353 3.008 58.933 6
7 1.218 2.707 61.640 7
8 1.064 2.364 64.004 8

TneAnminesdusyneutu Factor 1 Tuileuddy
fign GeeBuneldiemnuulsusiu vesyadoya = Jovay 36.193,
Factor 1 2 = $ewaz 6.204, Factor 71 3 = Seway 5.381, Factor
7 4 = ¥Youar 4.684, Factor 71 5 = Yovay 3.464, Factor 1 6 =
$ouaz 3.008, Factor 1 7 = $e8ar 2.707Tway Factor
i 8 = Sovay 2.364

wiidlefinrsanAnintnesdusznout muuslamsed
Tussrvsznoule lasldinusin19Wa15u1 Factor Loading
(A minesuszneu) dedasdldnunnnd 0.50 uda3sdndon
low1zA U5 Hl Factor Loading (89fUsEnav) gedn 91niiu
R15anduuiLUsiisuiuiaauwlsusiuveusay
aafUsznaudaus 3 MTuluannsiasieiesdussnouds
d1573 Wlildesdusznavvesdadedi dnadonisduasunis
Usgnauordnwnisineasveaensuluniangiuesnideanie
F1uY 7 8eAUsENEU Usznausaeiiudsiedu 37 fuds
Tnevts 7 sadUsznavannsadusiduszneuldfonas 61.64
FaneaziBuauravesAlsznausanudiduanudiAyvesen
Yhuidn aun

aafUsznaudl 1 fidnminsewing 0.534 - 0.782 13en
8eAUsynauil 91 WAt UAY UL WI AT UINNBUBN
(Encouragement) 37u2U 11 #2uU3 Semuaundn

Usenaudie n1saduanud 1uIunua1asg/ienyu (X36)
nslasvatainiseng q (X37) nsatduayudadenisudnein
11As/1envu (X35) 018 WVedEUnAses (X8) n1sdasy
MINBATIINAIATE/ABNTU (X19) Anuduiusiifluaseuaia
(X6) NM5LAsUTNIEIINIINITNEASARwu/Urd. (X18) n15idn
sun1seusHTLA Bt Rt uNISINEAT (X34) A19n150d1991/
n1sbdauri (x38) n1siduau@nngun1anisinuns(x17)
WAZUARARULUU(X39)

aarUsznauit 2 fidfminsewing 0539-0.782 1580
aerUszneuiii AsounS ey NdAn (Parents & Poverty) 117w
5 faus eenuaiuimin Ysgnoudas nsatuayuves
Hunasedlun1sviinisinyns (X9) Yura ufidonso NI
Manuns (X11) Sunusssdluaideuiiil (x6) dhvaznisie
asosiinu (X12) wazsuauaudnlunfadeudid (x5)

aefUsynoui 3 da1uamlnseusng 0591 - 0772
SenesrUszneui 11 Jasen1swan (Inputs) T 5 AUS
Besmuanimtin Uszneude Usinanhdmsunisinems (X22)
AsTuna i@ nurn1sinens (X210 Wiad dai ui
¥n1sineas (X20) malulad n1sineasy uas (X23)
wagnsruatonuilnaemslasnsie (X24)

perUsznauft 4 fAIndnsENI 19 0.664 - 0781
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Benesusznoviin gy (Problems) 37w 3 fauUs 1389073
Amdn Uszneusae Jynrauau (x26) Jeynaueinie
(x27) Jeyrrsnunuas (X28) Yeymsnulsa (X30) uazteynisu
sinauhuitensymsinums (X29)

aafUsznoud 5 A minsewing 0543 - 0.738 13N
auUsznouiin erumdeususimeusydsia (Readiness) $1uau
4 ffaus Sosmnuentinn Yssneude anuaula(xal) GRERL]
(X42) anuatdn (X40) uaz AuuztivasuunAses (X45)

aeAUsEnaudl 6 AU minszndne 0742 - 085215 8n
owiUsznauiii amwv‘“ﬁyugmﬁumwn‘uu (Individual) 3143w 4 M
w3 Feamuaniivin Usenaudie 01y (X2) szdunsfne
(X3) e (X1) LLa%Naﬁuq%éMNmﬁﬁﬂu (Xa)

aeAUsEnaud 7 fAuminszning 0536 - 0656 158n
aeRUsENOUT I Msnanm (Marketing) §7U2u 4 @ILUT L389A3AN
dvedn Useneudae siemanasllutueusarinunsiaies
Taild (x32) Jaymsunsvudinandnnisinumns (X33) wazaiu
N159RIRATN (X31)

39150INAN5IY

n1sRnaUsHI eI TLaRla I UNIAIUNITNEATNIN
u fisaldnnnisfiwnsutuinisfnvimenufiiui
U UAuazdosen §eaenndeetunan1s@nuivea
Anunauue et al. (2018) finudn MsFeuiiunsinunsdmiy
wnvy luussidufianansai luuuldlddfuiausesaiuld
Anwirold wevenssdnNgla Agviliienvuaulasidn
nsneaTnty Lesmnensuandiulddaauinausaily
Huednléats Sntmnnisfnmadedonud msléFeusiou
N5L9aeionase (Learning by Doing) 31nN1SENBUsHLAL NS
Souitananguiuas fifarbeonszduliiemaualaond
naneasliinntu Swansinudlidudaeuin wiw
dndlngfidsunistinevsudunisinuasasiiauauleedn
N1SINYAT @8AAR BINUNGWN1TI58UF ag 19T AUNLNY
(Meaningful verbal leaming theory) ¥ 89 Ausubel (1968)

#ninInern1sdnyiviewiiu ind1a9n vinnisiFeuddu
ansadeslosmilmifurnufifuvieddadmiefifunnou
naiFeufiuandumaidouiedisdiauming (Ausubel, 2008)
oy BeuludesUszaumsaliunisinuasiadutladeiiddy
Yademils fagtofuguvesnsairannualalumsidrgendn
nanvaTvetenvy duieuladanannd awnsoadieldludy
oy TneuiinAanssumsSsunsaounuuiinUfUR Ussaunisel
A3MAZNYEIINNITA OV A1UNgues L1HeLad (Piage’s
cognitive development Theory) 7 LA 83 UN1THAUIN ¢
af T ulSsugrun1sasde U UA uar Cone of
experience 494 Dale (1969) Auandliiiuin n1siieusuuy
Active Learning 229281a3 4n159057 a$199nwe i dfsy au
anunsothlUfiRuazeaenongdBuls Snvis Ricketts & Place
(2005) daldiseauinnisidiusiuegunssesesuluianssuas
flovhazhlingsudanfdlunisdeuifunsnuasuniy
iosnnvulurisieiidedldsumsin
Fefugtnuunisisunsaeuiiuiulszaunsafeiing
98191NABVAUARAIUNITINYATVBLEIIYY AIUHANITANYN
799 Palinthorn et al. (2018) F1#ifiui1 A3/019138 Huunds
asaumaiunTnuAsiilenvuiuiddgiian vilildinem
dannegiung/e19138 wagnansideiinuin Jedeiiduasu
n1sandulanisusznevsr¥nnisinuasvesenivuluaina
pziueandeuniloduiu 7 esdAdsenau Usenausie 37 i
w5 Faaenndesiy Gottfredson (1999) Aldvinn1ssiusiuuas
aSunengunisidenarinvasgoanaun (Holland’s Theory of
Vocational Choice) 1471 Aauduwus sena1edmusssy
Auusendndu Usgaunisal wazd wwandeunienienan
sneliinAnusdanveunseliveu wazanuidnveunseliveu

v
=

Tavnatedumiuaula sauaiuisadilugnisidenedn
Feaursawndeudunuimslunisdaaiuliienvudng
21nMBnuasladauantly Figure 1 Ingldnsysanisuuidn
ngufinisiseud nquiusegala wnAnieatunindens n
wudfaLA sadun1sdeans waznanis3ded nanud ey
FaswasBonvasiuamediall
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Figure 1 Guidelines for promoting youth into agricultural careers in the Northeastern region

A3UNaN1339Y
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ABSTRACT

This research aims to find the factors affecting the agricultural careers extension of youth in the
Northeastern region, Thailand. The samples of this research were 362 youth in the Northeastern
region using systematic sampling randomly. Collecting data by an interview schedule with 0.977
of alpha-coefficient. The result revealed that 60.80 percent of the youth had been training
in agriculture. Most of them had training in plants (81.81%). After receiving the training, most of
the youth apply knowledge to practice (70.16%), and the training affects to needs of youth
in agricultural careers 75.70%. However, factors affecting the agricultural careers extension of
youth in the Northeastern region, Thailand by using exploratory factor analysis: EFA consisted
of 7 components sorted by %of Variance: 1) Encourage 2) Parents & Poverty 3) Inputs 4)
Problems 5) Readiness 6) Individual, and 7) Marketing, respectively. The result revealed that all
factors are the relationship between external and internal factors, physical environment,
biological, and experience by a hands-on learning process and enhancing hands-on experience
will drive youth in the Northeastern region to the agricultural career.
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No. Variables Symbol Description

1 Age Age Farmer’s age (Years old)

2 Education Edu Dummy variable; Under secondary education = 0, Secondary school and above =
1

3 Income Inc Average household income (Baht)

4 Debt Debt Household debt (Baht)

5 Using internet via smartphones SP Dummy variable; Using internet via smartphones = 1, No using internet via
smartphones = 0

Table 3 Farm characteristics variables

No. Variables Symbol Description

1 Farmland Land Cultivated area (Rai)

2 Water system Sup Dummy variable; Water system = 1, No water system = 0

3 Consultation Cons Dummy variable; Attend meeting with farmer leaders less than 3 times a year = 0,
Frequent attend meeting with farmer leaders more than 3 times a year = 1

4 Technology Tech Dummy variable; Acceptance score for each technology (Table 1) Under the

acceptance criteria = 0, Upper the acceptance criteria = 1
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Rec_elvefj: 13 August 2022 Precision agricultural technology is considered as an alternative production factor to
Revised: 19 October 2022 improve farming efficiency. Despite the various benefits, adoption rate of precision agriculture
Accepted: 10 Noyember 2022 technology is still limited. The objectives of this research were 1) to investigate socio-economic
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Keywo rd agriculture technology of farmers in Phra Phutthabat district, Saraburi Province. The survey
Adoption data were obtained from 396 farmers by questionnaire. The binary logistic regression was
Techpqlogy . applied to analyses the data and marginal effect. The results of the study found that the majority
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vegetables and cassava, had higher cultivating areas, more training experience and used farm
irrigation systems. The statistically significant factors affecting the adoption of precision
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addition, they should encourage farmers to attend more meeting with farmer leaders and
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important factors to increase opportunity to accept technology.
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wamsnagouasLainndslufnayulnais 14 «fia 910
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a9 fevaz 15 naauan Jewaw 0 danuduwe Jeuae 81 analhy
$ovar 100 Usinmsaelunisdudinisinuvesieulsiviniy
Yovay 15 uazszdusaniingaald Ae 0.05 un./nn. (Department
of Medical Sciences, Ministry of Public Health, 2017,
Liaotrakoon et al., 2020) w@nasd Table 2

Nnransmage Wethanfiansanauaiulasafouas
liaendurasnisnsianuenguuadludnayulng lanadauans

Tu Table 3

Table 1 Herbal vegetables from the wholesale market in Ubon Ratchathani Province

Name of herbal vegetables Part used

Bioactivities

1. Ginger (Zingiber officinale Roscoe) rhizome

antioxidant, anti-inflammatory, antimicrobial, anticancer,
neuroprotective, cardiovascular protective, respiratory protective,
antiobesity, antidiabetic, antinausea,

antiemetic activities (Mao et al., 2019) carminative, antiflatulent

(Department of Medical Sciences, Ministry of Public Health, 2019)

2. Kaempfer (Boesenbergia rotunda (L.)) rhizome

antibacterial activity, antioxidant and anticancer activities (Taechowisan

et al,, 2017)

3. Garlic (Allium sativum)

lipid-lowering activity, antithrombotic activity, antineoplastic activity,
antimicrobial activity, antihypertensive activity (Tattelman, 2005)
carminative, expectorant (Department of Medical Sciences, , Ministry of

Public Health 2019)

4. Pepper (Piper nigrum L.) fruit

antihypertensive, antiplatelet, antioxidant, antitumor, anti-asthmatics,
analgesic, anti-inflammatory, anti-diarrheal, antispasmodic,
antidepressants, immunomodulatory,

anticonvulsant, anti-thyroids, antibacterial, antifungal, hepato-
protective, insecticidal and larvicidal activities (Damanhouri & Ahmad,
2014) stomachic, carminative (Department of Medical Sciences, Ministry

of Public Health, 2019)

5. Shallots (A. cepa L. var. ascalonicum Backer) bulb

carminative, expectorant (Department of Medical Sciences, Ministry of

Public Health, 2019)

6. Chili Pepper (Capsicum annuum L.) fruit

gastro-intestinal stimulant, counter-irritant (Department of Medical

Sciences, Ministry of Public Health, 2019)

7. Galanga (Alpinia galanga L.) rhizome

anti-inflammatory, anti-acetylcholinesterase activity, anti-cancer,
antimelanogenic potentials, platelet-activating factor antagonist and
hepatoprotective activity, antileishmanial activity, antimicrobial

activities and antioxidant activity (Kaushik et al., 2011)

8. Sweet basil (Ocimum basilicum L.)

leaf/ whole plant

antioxidant activity, antibacterial activity, antimicrobial activity,
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Name of herbal vegetables

Part used

Bioactivities

antifungal activity, antiviral activity, cytoprotective effects,
anticonvulsant activity, hypoglycaemic and hypolipidemic effects,
hepato-protective, reno-protective, neuro-protective activities,
spermicidal effects, dermatologic effects and insecticidal effects (Rubab

et al, 2017)

Holy basil (Ocimum tenuiflorum L.)

leaf/ whole plant

pharmaceutic aid (flavouring agent), carminative (Department of

Medical Sciences, Ministry of Public Health, 2019)

10.

Lemon basil (Ocimum americanum L.)

leaf

antimicrobial activity (Thaweboon & Thaweboon, 2009), anti-
inflammatory activity (Yamada et al., 2013) anti-herpes simplex virus
activity (Yucharoen et al., 2011) hepatoprotective activity (Aluko et al.,
2013)

Coriander (Coriandrum sativum L.)

leaf/ whole plant

analgesic activity, anthelmintic activity, antibacterial activity, anti-cancer
activity, anti-convulsant activity, anti-fungal activity, anti-inflammatory
activity, antioxidant activity, anxiolytic activity, hypoglycemic activity,
hypolipidemic activity, insecticidal activity, memory-enhancing activity,

sedative hypnotic activity (Laribi et al., 2015)

Wild betel leaf bush (Piper sarmentosum Roxb.)

leaf

antiplatelet aggregation, antibacterial, antiplasmodial activity against
Plasmodium falciparum and Plasmodium berghei, antioxidant and
superoxide scavenger and an antiprotozoal effect against Entamoeba

histolytica (Rahman et al., 2016)

13.

Water convolvulus (lpomoea aquatica Forsk.

Var. reptan)

whole plant

detoxify, relieves swelling (Wutithamawech, 1997)

14.

Citrus hystrix leaf (Citrus hystrix DC.)

leaf

pharmaceutic aid (flavouring agent), carminative (Department of

Medical Sciences, Ministry of Public Health, 2019)

Table 2 The results of pesticides residues by MJPK test-kit in herbal vegetables 14 type

Sources of herbal vegetables

No. Name of herbal vegetables
1 2 3 4 5
1 Ginger +++ +++ +++ +++ +++
2 Kaempfer +++ +++ ++ ++ +++
3 Garlic - - - - -
4 Pepper ++ ++ ++ ++ ++
5 Shallots ++ ++ - ++ T+
6 Chili Pepper ++ ++ - T4 _
7 Galanga ++ ++ ++ ++ ++
8 Sweet basil ++ ++ ++ ++ ++
9 Holy basil +++ +++ ++ ++ ++
10 Lemon basil ++ ++ ++ ++ ++
11 Coriander - ++ - - 4t
12 Wild betel leaf bush ++ ++ ++ ++ ++
13 Water convolvulus ++ ++ - ++ -
14 Citrus hystrix leaf ++ ++ +++ +++ ++

- = very unsafe level, ++ = unsafe level (inhibition 15 %), +++ = safe level
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Table 3 Pesticides residues from 5 wholesale sources. Classified by safe level, unsafe and very unsafe

Pesticides residues (%)

No. Name of herbal vegetables Unsafe level (inhibition 15
Safe level Very unsafe level
%)
1 Ginger 100 - -
2 Kaempfer 60 40 -
3 Garlic - - 100
4 Pepper - 100 -
5 Shallots - 80 20
6 Chili Pepper - 60 40
7 Galanga - 100 -
8 Sweet basil - 100 -
9 Holy basil 40 60 -
10 Lemon basil - 100 -
11 Coriander - 40 60
12 Wild betel leaf bush - 100 -
13 Water convolvulus - 60 40
14 Citrus hystrix leaf 40 60 -
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Tsmituy uaglsausviusdnay iaanmsindeuuaiiForelss
awsulprenAa Duunud (Streptococcus mutans) waAlAUIT e
(Lactobacillus) Actinobacillus actinomycetemcomitans 1 & €
Porphyromonas gingivalis (Ngarmpom et.al., 2011) Wes uaud
m Saduau (Candida albican) Ainelspauam ie Haermophilus
influenzae nolselussuumadumela Taewusn S. mutans
wazuarlauBaa (Lactobacillus) asnsanalsafiunuaglsays
wudsnavldislunuuaraiy fudasdnisnudae 35n1s
g 9 wnneudssiivanetadefidmansenuiuausionsnu
thifie msiesesendodwmalinisinwiiusyavsamilanas
uaziinadequanveataefidrfunissnuiduegisds iiloan
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et.al., 2010)
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wgnant (Spondias pinnata ) \lSEuduifiauduin
fudueglunauioions usenidedld saufeussmelnedag
TnedaduliBudundalu Sanugeesiuussuin 1525 wns
Sfudansuarddnunznan Fougeadununau unnAadiu
Tusa Axinviesas wasndududing wasnwuniey fuduthg
\dintiee wazilgormanudrdiy Assouiisesunanisvaasisves
Tu maUden v uaskadinduvien Shnudumutiuganssa
Yufieds Uune wazdiuudemnniavesuszinelng (Homhual,
2015)

s1e91uideneund il dAnwvidrulsznavrnsiy
uznandn Tnennsliudenvesdunenendunadaanseangns
wazuenuIars MniudnwenaniRsuianm nsamsing
nurdutldonatn uiiuvia wnatan (Methyl callate)
Juanswgnuaindniiuansquantilunisduasduugide
@199 (human glioblastoma) (Chaudhuri et.al,, 2015) Lgad
uziSeenuaruziiaduy (Ghate etal, 2014) Menalnnsesu
THeaduzidafnnsmeuutosnonlnda uenaint ansafaain
WaenarduugnenUai atndedavinazateesas 70
IngU3u1nsvasunIuea (70%v/v Methanol) diutiensesu
Tinquioulesidueuyadase (antioxidant enzyme) luduves
wylud (mice) 1fiugedu Pae8udaninindfia ineendiady
(lipid peroxidation) TUsfU a0nTLATU (protein oxidation) Waz
TWlusTa (liver fibrosis) lesae (Hazra et.al., 2013) §aluniniiy
naugnanyluana aUsuuea (Genus Spondias) €ailsgau
n1sAunuatsngnuallunguiluedn (phenolics) Wailiusen
(flavonoids) wiafiuess (terpenoids) alfiesea (sterol) deluwa
ugnonUrdu wuansten eglusu (B-amyrin), Totada Lodn
(oleanolic acid), nsaw1aledn (salicylic acid), nsaLeaadn
(ellagic acid), nsapaslstatia (chlorogenic acid), N3AN-A2UN
3A (p-coumaric acid), AT (catechin), 37w (rutin), LABTTAY
(quercetin) ansdanadnansnaEutAnIsinueyyadaseld uay
usriiauansnaantfvesnisiunissyiulareseaduzise
WU NSARNadaA, wila wnaan wesanu 1udu (Hazra etal,
2008; Sameh et.al,, 2018) oehdlsfiniy Jagduislamunenu
msdnfaquitesasatauauznanthanlumsiudeqdunis
falsalugeslin

Afell Wdnvinavesansatnanuagnuosuznant
LAUN1TANAAL8TEUUAIYIALAIELENIUDA UTDTEUURA YN
azangezdlnuandruudenvesuznaniign arsanagnnageu
AaautAvosnisdiudenelsalutosuin s mutans ATCC

25175, C. albicans (isolate stain 1-2486 #86, isolate stain 1-
2850 #50, isolate stain 1-2851 #51) wag H. influenza (isolate
stain 810) Aae3Snndey Aan Aaagu (Disc diffusion assay)
mwvaAnunmsldansataiifaueusidute sufueUiiue
Chlorhexidine iiauszifiuanudululdves nswaunaisadn
Tldvaunueuiioue vieldsmiuenditueyinail

aUnsaluaIsN5ITY
nisainaIseengmsunznentIgnuuURs T U A a1 e
1997103

nsafeisignuszgnidu (FauUasain Boeing et al,

U
@ W

2014) wlglduAdgmiseansiiuinumanznondian Tngldus
whsnauznantian andulddaduenanzdiuionaiifaty
Waen thudutuiusmannleseu O ludasdu 1:1 du
Funan 5wl arnduhldviuiadeeios Lyophilize aldua
wgnenihiifidmdesenides tusznentrsiuau 5 ndu lalu
ngUBL WudvhazaeusarvInmuasazangenueaios
ay 50, 70 kaz 95 lneUTunsaauiung (50, 70 wag 95% v/v
aqueous ethanol) U3u1as 100 ml (haugn) Judaeiases
magnetic stirer Aigangdosduiian 24 F2lus nseediae
N3EAMYNT89 Whatman® Lues 4 tivdauansavarslauinses
$18n 2 ¥t udihansazaneomuavlidududioniesssive
melfagyanialdmsduiiviinsivdeUssana 50 30 uag 5
ml AINEIRU (AU 1N TANANEITELELeNIUDa Figure 1(A)
niduint Dl audSuesduy 100 ml anduhluviuieae
insesiuriadonudauuugaainie (Lyophilize) Fahwdnans
arfindiléf (Table 1) wdathluiiuliigaumagi 20 °C
nisadnarseengns lusenusuznont 1gniaessuusan
FANREL L,

3%'rmLLEma";ouﬁaﬂﬁuaqmﬂaﬂﬂwjﬂaaﬂmmffawa il
ouluidlugaufigamgi 60 °C lunan 24 Falug Fafwin
WasnuznenUirouwieliladiuiu 10.0 nsu Lhvasazaie
ozdlausosas 70 lneUsunssaUIung (70% v/v Acetone)
100 ml (AalUasann Boeing et al., 2014) ﬂuﬁ'qmmqﬁﬁ'aﬂu
an1zdn Wunan 30, 60 waz 90 Ju thansazaedld unses
fensTATENTe Whatman® wed 4 9antu suvedavihayvane
feLATeasEIMBLUUERINA JuMAsm TduTuUTIMS 30 ml
i D e USnmsifu 100 ml shluviuiedae Lyophilize
fegndvesansann wasnuiesasanagnuandly Figure 1
(8) waw (O) udnhluiiulifigamgi -20 °C
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(B)

HRIT95ET-Fresh

Figure 1 Characteristics of ripe wild olives fruit extracts (A) Ripe wild olives fruit extracted by 95 %v/v ethanol, (B) Ripe wild olives fruit peels that extract by 70

%v/v Acetone, and (C) extract powder of HRIPO70AC.

nsnsapugvislumsiudordunidielsalutesuinuas
maAumela fe3s disc diffusion assay
msw3eade S. mutans ATCC 25175

arelslutesun S. mutans ATCC25175 gndsdaito
Pnnadnemandnisunng iethanyiifeivesufoRnisdu
@A AugTuLImdmans sninendeveuunu Tnedegn
WgLd sauup s uldoauds (Blood agar medium) Ui
guvindl 37°C A1l 5% CO, w1 24-48 s 1Fenleladvonde
1 35 Taladl diluidsduevnamaniusu 1B Sufhdu (Brain
heart infusion broth; BHI) Un# 37°C A § 5% CO, 1 utaan
16-18 H2lus 1ieanslidafiarugusindu McFarland no. 0.5
728 1X PBS %58 0.85% normal saline solution a¢ 1%
Uszanas 1.5 x 10° CFU/ml
n1simseude C albicans (isolate stain 1-2486 #86, isolate
stain 1-2850 #50, isolate stain 1-2851 #51)

Wartelsn C. albicans Wuierelsauenldusznoude
isolate stain 1-2486 #86, isolate stain 1-2850 #50, isolate
stain 1-2851 #51 laglasuaanueuasiziainiesujuiinisy
Aanstugns niieadaringradin lsaneuianiunsuns
Ja¥nveuudu el we. 2559 Worelsawanigninundssuy
91157 uud 9910580 1andlnsa (Sabauraud dextrose agar)
Unitgaumindl 30 °C uu 24 Falus iWelalailveside C albicans
adlu 1X PBS pH 7.4 udrawadsg 1X PBS pH 7.4 fianuisa
58 3000 rpm 1Juiaan 5w ieansliidefannug iy
McFarland no. 0.5 # 28 1X PBS pH 7.4 %5 8 0.85% normal
saline solution
075497?811477318 H. influenza (isolate stain 810)

\Werelsa H. influenza luderelsaiuenldszylude
isolate stain 810 lnglasunnueuATIziaINeIUfiRn1519%
AEnsTugns nuleataing1adin lsameiuianiunsuns
Fan¥avouuru el w.a. 2559 Wewdadgninundssuueims
Fuudafenlauan (Chocolate agar) Unilgaumgil 37°C il 5%

CO, unu 24-48 Falue ifenlaladvondewn 3.5 Talail iy
desluenmsiaausu 185 SuMladu (Brain heart infusion
broth; BHI) Ui 37°C 741 5% COLfuiian 16-18 42l
Fonlmidedinugurindy McFarland no. 0.5 ¢28 1X PBS
pH 7.4 %39 0.85% normal saline solution sefifeuszinn 1.7
x 10°® CFU/ml
nismageugnilunisdududosdunsdnalsaday disc diffusion
assay

asunruassidegniivaasuuiimihemnsudeiisime
fuidausiazain Mndulfinadamagadninervhnaindoideld
aiiane Adiute mntunausiunegeu (Paper Disc) vumudu
Wuguenans 6 fadwns Meadlunuuuniiegneassazaed
Fosnmadeu ntuliunansazanesieshs, ansazanenoain
Tniesenlay (1x PBS) Faldidu darmunuidsau (Negative
control) kay AABLENTAY (Chlorhexidine) n3e WoUNATAU
Judaiuaudsuan (Positive control) aduukiunagay 10
lulasans soauwis snthuhldusi 37°C 7 5% O, Wuan
24 $3lus dwduidle S. mutans ATCC 25175 waz H. influenza
ygiide C. albicans Tiinluuufigamgd 30°C iuian 24
Falug Savunaduruguinatsessla (Clear zone) fiiniu
(fawUasi®n1591n Rauha et al, 2000; Siripermpool &
Vimolmangkang, 2014)

fegsansatnifauautinisiudegninuning g
KafiAntufugnufTruraaoiendiu (Chlorhexidine) daflonld
Tumsdudanguidenelsaludosn lnefidmansveanisinm
AoliasigileniaveInisannisidenuidaug nienaunuen
UfTuemenisldansannainunasssueid Isnsnaaeumsly
a13aza18679813 0.06% Chlorhexidine Yufufl0819a15a1n
ugnanthiiaudidusine Wunan 0.5 $alus (30 und) rewh
arsuanlulnanuuuiunssaenageuniide anduvaly
gaumgiitmnzan Wunan 24 $alus uazdieszvinanisnaaey
mﬂmﬁmmmmLﬁumuquﬂﬂmwamﬂaﬁﬁmﬁu



Kunu. W et al. / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 100 - 108 103

NaN13378
HANIIAIAN 10 19KALENONIGNA LA AT A 1LY 1A

Table 1 Ripe wild olive extract powder weight extracted by ethanol solvent system.

Extract name

Dry weight (g)

HRIT50ET 0.30

HRIT70ET 0.75

HRIT95ET 0.38
Note HRIT50ET  Ripe wild olive extract powder extracted with 50% v/v ethanol
HRIT7OET  Ripe wild olive extract powder extracted with 70% v/v ethanol
HRIT95ET  Ripe wild olive extract powder extracted with 95% v/v ethanol

mamwwaaumsé’uaﬂ%‘ya Candida albican isolate stain 1-
2850 #50, 1-2851 #51 ey 1-2486 #86 A3 HRIT7 OET,
HRIT95ET, HRIPO70AC

ansarfaugnant HRITTOET, HRIT95ET, HRIPOTOAC il
FEAUAMUTUTY 1.0 mg/ml - 5.0 mg/ml agla 1X PBS pH
7.4 \@udimuaudau (Negative control) liusingasla seu
wunAgey (disc) Feuansliiiiuinansatauznania HRITTOET,
HRIT95ET, HRIPOT0AC lalanunsadudenisiasaiivinvenie
Candida albicans Waanuamewusliyndrsamnudududivhunld
Tunnsnmaau @9 Figure 2 (A-C), 18 (A-C) Wag 19 AUAIFU
agalsfiny ludruvesimuaudauan (positive control) &
14 Chlorhexidine 0.02, 0.08, 0.12% v/v faslanind useuusiu
nagouvuIAduHuAuIna1sadsluie 3 aewus wandly
Figure 5 91nuaddei lalaidanuunnsaduuin §35s3aay
nndeufietaiuide C albicans \iies 1 isolate stain wazld
aanduduves Chlorhexidine 7 0.12%v/v Sadupududui
Usingulaifaeu wesdurnudiduiinasludulszneuves
thenthutnlaeily
Nanﬁwmaunﬁy”uzﬁrzdf% Streptococcus mutans ATCC 25175
EEl HRIT70ET, HRITO5ET Wag HRIPO70AC

asaraugnonya HRITTOET, HRIT9SET @ansasuds
o S. mutans ATCC 25175 fiszsiuanadudy > 3.5 mg/ml
f14 Figure 6 (A), 6(B) vuaidurugudnatsvevslanansly
Figure 7 anansnmaeai fideanunsathansadadils W0y
drudsznevlundndusiguaguainlugesuinld agrslsfinu
asafinanduvenUdennadesyuuivnaranserlauluih

(HRIPOT0AQ) WiamnsediudmsisSauivinveade S, mutans 1y
ynedituiithunvaaou dauandu Figure 6(0) nansnadeull
it wouznentngnilatadesosesvesioniuea 70 way 95
fiensTuansanantfnissudade S mutans ATCC 25175 Tuvnd
ssuuivhaveneerdlaulinaluficmensed iy faf asetnid
unume enseus o euuailiS on elsalug psurnitedes leua
HRITTOET wae HRT9SET 39 lonaveeniswaunld i esdu
dwsznevlusdnduriquatesinle
HANISNATOUNITE v ade Haemophilus influenzae isolate stain
810 Aae HRIT70ET, HRIT95ET, HRIPO70AC

asanauznonya HRIT7TOET, HRIT9SET, HRIPO70AC i
annsadudimsas yivlavesd e H. influenzae NNY 1A
Wuduiidanldlumsvageu & Fieure 8
AN TNATDUNAYDNAITAN AN o UTEaNEAINY8Y Chlorhexidine iU
i¥/9 5. mutans ATCC 25175

NANIYARUUNUYITESENTANA HRITTOET Audszdndnn
189 Chlorhexidine HWUUBaAD? wazIUUHAL gnuandly Figure 9
ansara HRITTOET islaududy 1.0 - 5.0 me/ml Yuiu 0.12%
v/Av Chlorhexidine 1 utian 30 w1 (Inefulalianud udu
qm‘ﬁhasuaq Chlorthexidine 1Hu 0.06 % vA/ 531t positive control)
s whlunageuiuide S mutans ATCC 25175 1 uan 24
7109 NAN1SVARBINUT 1 asana HRIT70ET dwalunisan
UszAn5 n1nn1591971u99 Chlorhexidine TaBazwua 1 LE UK U
audnanela avros 1 anas deensarafimmudiduiudy wems
naaestanandly Figure 9 tuuandliiiiudn answgnuiadivosans
afa HRITTOET Sumunvilumsiude s mutans ATCC 25175 Tu
sUuuuiBaien wilsiansaldsanduie Chlorhexidine 1
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(B) isolate stain 1-2851

1X PBS pHl 7.4
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3.0 mg/ml

Candida albicans
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(C) isolate stain 1-2486

1X PBS pHl 7.4

1.0 mg/ml

Chlorhexidine

4.0 mg/ml 2.0 mg/ml
3.0 mg/ml

Candida albicans

Figure 2 The results of the efficacy test of the extract HRIT7OET with Candida albicans isolate stain 1-2850 #50 (A), 1-2851 #51 (B) and 1-2486 #86 (C)

(A) isolate stain 1-2850

1X PBS pH 7.4

1.0 mg/ml.
5.0 mg/ml
Chlorhexidine

2.0 mg/ml
4.0 mg/ml

3.0 mg/ml

Candida albicans

5.0 mg/ml

(B) isolate stain 1-2851
1X PBS pHl 7.4

1.0 mg/ml

Chlorhexidine

2.0 mg/ml

3.0 mg/ml

Candida albicans

(C) isolate stain 1-2486

1X PBS pH 7.4

1.0 mg/ml

5.0 mg/ml

Chlorhexidine

4.0 mg/m1

2.0 mg/ml

3.0 mg/ml

Candida albicans

Figure 3 The results of the efficacy test of the extract HRIT95ET with Candida albicans isolate stain 1-2850 #50 (A), 1-2851 #51 (B) and 1-2486 #86 (C)

Candida albicans

Figure 4 The efficacy test results of the extract HRIPO70AC with Candida albicans isolate stain 1-2850 #50 by 0.12% v/v Chlorhexidine (positive control) number
1 = 1X PBS pH 7.4 (negative control). The following numbers show the concentrations of the extracts. number 2 =1.0 mg/ml, number 3 = 1.5 mg/ml, number 4
= 2.0 mg/ml, number 5 = 2.5 mg/ml, number 6 = 3.0 mg/ml, number 7 = 3.5 mg/ml, number 8 = 4.0 mg/ml, number 9 = 4.5 mg/ml, number 10 = 5.0 mg/ml

16
14

o ol

0 Candida albicans isolate
stain 1-2850 #50

j}%f

O Candida albicans isolate
stain 1-2851 #5171

@ Candida albicans isolate
stain 1-2486 #86

Diameter of inhibition
clear zone (mm)
o

S N AR &

0.02 % v/v 0.04 % v/v 0.12 % viv

[Chlorhexidine]

Figure 5 Show the clear zone diameter of inhibition Candida albicans isolate stain 1-2850 #50, Candida albicans isolate stain 1-2851 #51, and Candlida albicans
isolate stain 1-2486 #86, which is tested with disc diffusion assay.
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AT (B)
S mutans ATCC2S175

-
4

IXPBSpH 74
1X PBS pH 7.4 s

S mg/ml 1 mg/ml

horhexidine Chlorhexidine

3 mg/ml o o 9

S. mutans ATCC25175 S. mutans

Figure 6 The results of the efficacy test of the extract HRIT70ET (A) and HRIT95ET (B) with Streptococcus mutans ATCC25175 by 0.12% v/v Chlorhexidine (positive
control) number 1 = 1X PBS pH 7.4 (negative control). The following numbers show the concentrations of the extracts. number 2 =1.0 mg/ml, number 3 = 1.5
me/ml, number 4 = 2.0 mg/ml, number 5 = 2.5 mg/ml, number 6 = 3.0 mg/ml, number 7 = 3.5 mg/ml, number 8 = 4.0 mg/ml, number 9 = 4.5 mg/ml, number
10 = 5.0 mg/ml

Streptococcus mutans ATCC25175

25.00
g . Chiorhexidine ) EHRITTOET
2 E 2000 ,‘.. _{_ OHRITISET
= E
B2
=y 15.00 +
5 N -
é 5 10.00 .
S X
£
s 5.00
0.00

002 % viv 0.04 % viv 012 % viv 4.0 mg/mL 4.5 mg/mL 5.0 mg/mL

Figure 7 Shows the apparent zone diameter of inhibition S. mutans ATCC25175 by HRIT70ET and HRIT95ET with 1X PBS as negative control and Chlorhexidine
at the concentration 0.02, 0.04, 0.12% v/v as the positive control, which tested with disc diffusion assay

(€) HRIPOTOAC

Haemophitus=i
Figure 8 The results of the efficacy test of the extract HRIT7OET (A), HRIT95ET (B), and HRIPO70AC (C) with H.influenzae isolate stain 810 by used 10 pg
streptomycin (positive control), number 1 = 1X PBS pH 7.4 (negative control). The following numbers show the concentrations of the extracts. number 2 =1.0
mg/ml, number 3 = 1.5 mg/ml, number 4 = 2.0 mg/ml, number 5 = 2.5 mg/ml, number 6 = 3.0 mg/ml, number 7 = 3.5 mg/ml, number 8 = 4.0 mg/ml, number
9 = 4.5 mg/ml, number 10 = 5.0 mg/ml
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Chorhexidne

S. mutans

Figure 9 Testing the effect of the extract on the efficacy of Chlorhexidine with S. mutans ATCC 25175 by using 0.06% v/v Chlorhexidine, number 1 = 1X PBS pH
7.4 (negative control). The following numbers show the concentrations of the extracts. number 2 =1.0 mg/ml HRIT7O0ET + 0.06% v/v Chlorhexidine, number 3 =
2.0 mg/mL HRIT70ET + 0.06% v/v Chlorhexidine, number 4 = 3.0 mg/ml HRIT70ET + 0.06% v/v Chlorhexidine, number 5 = 4 mg/ml HRIT70ET + 0.06% v/v

Chlorhexidine, number 6 = 5 mg/ml HRIT70ET + 0.06% v/v Chlorhexidine.

2AUTENANTTIAY

nansnadeuderelsaludestinasmaiunislaes
asartauznenthan uandliifiudn asafanauznentrandild
sruufvinavaneienuea (HRITTOET uag HRIT9SET) Snaduds
muﬁm@uimawﬁya Streptococcus mutans ATCC 25175
wilsiuansnanissudatuie Candida albicans isolate stain
1-2850 #50, Candida albicans isolate stain 1-2851 #51,
Candida albicans isolate stain 1-2486 #86 Way Haemophilus
influenzae isolate stain 810 Han 13ANwE TaiTudoyalval i
wandlbiiuinansngnuailunauznonUignanunsawaunldly
Aanssunsiudenelsaludestin dsillontavesnisldlungu
dnfiesugiafinunmeinadeluresnuasmaiuenmsld vie
wannldlungundndusiguatesuinvesuyud

g1UfTuz Chlorhexidine feuldlungunindaaigua
gosun uimsldmnuduiugaiioussavsamuomansusising
avvounnnauldanauuaufeutussuuiadeludesundi
\Antuain Chlorhexidine nsnwnsnauunsidafioue
Chlorhexidine Tngnsunuiiviethansafauildsauiu Fadu
Hadenid e vrelindndudiandadsiinanuatafsaves
Chlorhexidine e 9 nwan1snagaunisldasatanauznani
&n HRIT70ET $2uiu Chlorhexidine Tnan1snaaeufitiauls
LLaszJuﬁzTaagaim'ﬁ'Lﬁmsﬁyu \losnnarsngnuailudiogis
HRIT70ET duananisandssdnSniwves Chlorhexidine
Tudnuaeid ufuanududuresarsadn dnvuzvesidla
(Clear zone) osasanaf10g 199 naae Uiy Chlorhexidine
flyunadusiugudnanawenslafiunnsisannismaaouLuy
\Baiien Taeadladiiinsunansaiasuiu Chlorhexidine fvunn
anas wansneaauiinuil enafiennuiendestunalnnisiinu
w94 Chlorhexidine Tnafidossauufigiuin aswgnuieilluans
anaurerdayiaeidiulunistauinanisTuidusenyng
Chlorhexidine fudsyauuuNigaivemwuaiise vie dau
Gululfegnedeitasvariazesngvdluninudsundadasegy
%93 Chlorhexidine yilansiieuannsalumssudadodisas

TgeAdenuulaseyInas Chlorhexidine Tu pH va3s19ne
szfinnusndadulszauan wazesdiluduivuluanafifivszqau
vuragadveuaiitse AN stavanensinulugeiu
I3 a a ' s < o a .
WwadURdLUATISY denalmaadiuaisuniy (Leikin & Paloucek,
2008) 8813l5finu Chlorhexidine gnyaneguaannisiiagy
voundeiliazarsurluaisusznavimduneoulesaiia sauss
asUsznauasanussisianguueuloseia deldiduarsdnans
Tugnddlunazirendauunn (Denton, 2000) INNKANTTANWT
MITenswin arsadnanuangnentienafiansnguuoule
a I3 | ' A o a A

ooUn 1udiuliznauoy y3aflansuneiang lUsuniukazan
UsgdnSn1wvesan Chlorhexidine vMlvansana HRIT7OET
T dudruysenaulundndueii dunauvas Chlorhexidine
Tl widsanunsaldidudiuusyneusiuiunguansdu Fuide
aglananulunsfneifuedereitiowaly

nan1sAnwdl dadunuinieveanisiiuleniavea
AsAnwwauilrdrivieed uunlduselovd wazdaudunis
advayuliiiansugnuazveeiugiuuznanUtluimg agusy
2819898 aunsaivandunulunsShuiiewinyisannis
ndrgmeansiadiingqandrssemanazdaliifivayulngg
flognusssuyAluldlinausglov wu ihlvimusesendy
nanAugdasiunisindaludeeuin wunauduiendiudin
o <, < o a & ' v & a
Wawndudineudestunisintslureslin luemsiasy
A o a & ' Yo o ¢ a A o v
Wadesfunsindsludasunlitudaiuiseiin vsethunldiu
HandusguaguanYesUnuasud msugduiunanluyuy
dniturzesnditudmivginlaluddudnly

A3UNaN1339Y
an1svadeugnilunssududenelsalutesuinuay
mufunelavesansana HRIT7TOET wuia@1sana HRIT70ET
dnunsadudude s mutans ATCC 25175 18 7 Anandudu
1711317 3.0 mg/ml wald@nnsadudude C albicans wax
H. influenza ¢ fiszsupmuituduiianlivegeu denndasiu
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uidofiiun deldnwugninisdaninvesansadnainua
uznontlumstiudadedelsluresnlundguves C albicans
waz H. influenza Fenelsaluszuumadumela egrdlsfinng
a1sarin HRITTOET avdienuanusalunisdudade S. mutans
ATCC 25175 190 memiaaﬂqwﬁmubmu ﬂvwﬂwqwﬁmq
Fanmanas dwalieududuiideddlunmssudadeiuuniu

a1safn HRITTOET dwalunisanusednsainnisvinau
4849 Chlorhexidine Tagaznudn iduruAudnasdla szeey 9
anas Watiuaududuresansariadu

AnAnssuUsznne

vovounn dadnusmislasenisduaiunisidely
PANANYILAT WAL TNGIT8TTEU 1910 d11inau
ANENITUNITNNTEANANYY (ane) Yeudssunm 2559 iy
Hatuayunideiulasemside “nsfnviguandinidinim
vosansatauazdminugnant Wewamndundnsueiasu
JUAN” wag YeveuRBIUfURNTIYMansdugns vuleqa
Tineedin Temerunaniuaiuns Saiaveundu Alviaanu
ounTziidetelseludesunuasmadiumela
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nsiudadiszasiuuy GnRH saufugasluy PGF2al sewinddiuazhiflsafluuluswamelsusiinaoadasnaon Tu
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uauRalumsilalion 60 Jundsmauiion nan1snaaawmudn ansnisuanfaveawilaliongunaaasil 2 (65.0 %)
¥ & ' < ' v = ~ a o ¥ & ' a A
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' o a ' I X A o a v & = o - =
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Suununsnsidedadeiintu 187,292 31 wasiidoulade
dindu 1,134,827 ¢ flesaneudesnisvesssmeaioutiiu
wagn1suilaanieludszinad o 49 u (nformation and
Communication Technology Center, Department of livestock
Development, 2021)
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nsd rthnsdudasufunisnaniiondldsuaudey
Tuiligtu Wesnldfliidemsudtymilusladefiliuans
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Uszﬁm%mwmmmmamLﬁamqﬁyu (Sajapitak et al,, 2015)
finsuszndlilusunsumienhnsdudaluwsiladossugis
Yamnsuaufae1nainUseansamnisdudacn viewllauile
vésaeniilisauuansennsiudaosnialvlivhauidamg
mnmaveseslisnnssdu wuinhliuladelisammanauin
LardnIIN1A 9 09q99 U (Rice etal, 2018) Yo v'uil
ﬁmiﬂizzgﬂm“lﬂﬂmﬂiumﬁmﬁﬁmiL"ﬂué’mﬁumaﬁhq&iaLﬁaq Wy
mawideaihnsdudasuuiuanamandisusiudunisaen
gosluulusiaavelsu (Progesterone, P4) duasizivdndalau
donvasnaen (CIDR) Wialseavsnmnsvheueesssly wavsna
MsuaNRA (Escalante et al,, 2013) 91nN15ANWIYBY Kokram et
al. (2018) Sanuinnanieahnadudasudunsasalowla
InsUusaadesosluu (Gonadotropin releasing hormone, GnRH)
A10190NTEAUNIHAILINTVRINDAG ALY NI TLARING AN T TN
madudaveslaiognuanls wagnsld GnRH lutunauiisues
Tl efinaufnendosyiumnududuveslsieanelsundnis
wasfosuardasmsaoseslalafuuiliiniged u niswan
Wisnwuuimuaanfiisenin CoSynch sauiunisaen CIDR
sruwdung 7 Ju nedagesluy 6nRH Tuiufiden CIDR wax
Angosluulnsaniunauduianydan (Prostaglandin F2alpha,
PGF20) luSufineu CIDR wudrildnsinisiariosdisn (40 %) wie
Wushsnssaies lngmsanszezaatan 7 Ju Wi 5 fu
wdtanilvesluy PGF20L uavsesluu GnRH Hudl 2 wazwas
Wienludalusdl 60-66 way Falusdl 72 91nsee3Teves Santos
et al. (2010) wuilauudild Sunskaufionuuinuaan 5 fu
(Co-Synch) ﬁé’mwmi&%ﬁmgquﬂ 7 T (Co-Synch) aunsnaae
Wushsnsdateddundlaldds 10 % vodlusunsunisnauiioy
wuufvuAnaT 5 S (Co-Synch) WiewUseuifisutu 7 Yu (Co-
Synch) agnslsiau wuaisnsinsiludanuuniinuaiial 5 Ju
(Co-Synch) srnauuuimuaLan 7 1 (Co-Synch) satunsly
goslau PGF2aL 2 Afdlulusunsuntswaafisnuuuimunne 5
U (Co-Synch) menasainaendalaugentasnasn (CIDR) 2y
T nnsaansnes Yagii oy (Corpus luteum, CL) 7 auy 50]
1Nty (Carvalho et al., 2010)

msistlundaiiifagUsrasdiilaFoudioudannisnay
fnluulaidolasnisdanisssuvAuiusuuunistmuanaints
nauislpanisiudenhnsdudasionisdngesluy GnRH
Jaufvgesluu PGF20L sewinedinayludsesluulusiaamelsu
Yllngandosnasn (CIDR)
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§3verhnisifiudegslugiadeuuweu 2565 wuu
LD1¥IINUAIANATIAILA 1 dIunans dauun vesdiedeusas
¥l udnhumegevasiefiandrsludegWlagldyanaaeu Hu
1 71 1A (MUPK test kit) Tnevhnsvnaeusiegnsas 3 91 nadlua
nMvadsULaAIRaLAnANiuluusaznsndeUIE SN ERNHA
sng 2u 3
nsvAFeUaIAdANANAIETAVATOU (83 19 71 1A

nsnedeuasiaianAslaeyanaaoy WY 1o i LA V81
nsuAngImaninisunmd lnonsindsuaisataiiegie siudn
fgasalidududn 9 vwauszana 2 - 3wy, daduvnada
egdlild 3 Fnvesan iiuenatn 6 ua. Daehaasliuy
WESS 9 Uszunu 2 Wi SwhenatnaaeanaaesaunLn
mniussmeieatalugainfeuiigumgfl 40 - 50 °C aumde
thenatauszun 1 ven ud2enoon MyLUNABATULIL LI
Mnduduiemaaeu 2 adlunasaiiegsuaznasnniuau
vaonay 3 ua. uazivglid iy WWuheweaey 1 asluvaee
VARY WavRRAMIUANTADAAY 3 A, uazie ity deisly 5
it Mndfumansermenvaeadiegisadlunaonlsl e
vndeu 3 aslunasnlriuazvasnAiunuaenay 2 nen Wweli
dhifuuardunedfiAnty Wisudleutudvemaanrunu wéav
nsulanaseiuanuvaensds TaoguiAsoiniswdeud §1d7
Aintududdudy eglussdutaond (safe level) ddutursmor
Tuseaulsivaonds (unsafe level) gnéfuds fovay 15 drudad
Aadududsay egluszdulivaondeun (very unsafe level)
(Chaikliang et al., 2012)

NaN1339Y

nsftusnnskauinvosuladofensivisanh
nsludauuuivuanawauiisndielusunsuladuduszand
Tnevinsanwluwsilanile $1uau 60 1 dadu 3 ngu 4 ax 20
& Idnanisanwsing o feil
HamSSeuTguas LA WAy saiT9n 8 Umidn (Rlani)
yoauslauilossnirngunisnaasaluiui o

AzuuuALaLyIaivessnsudlaidolunguiild sy
E’Ia'ﬁuu‘ﬁﬂ 3 ﬂajwmaaq (Control, Co-synch tag Co-synch +
CIDR) wanalu Table 1 wudludaruuans19iunN19ad f
(p>0.05) uazthminvesuslawielunguilldsusesluuis 3 nau
naaes (Control, Co-synch wag Co-synch + CIDR) wanslu
Table 2 wunldfimuuananesiuneana (p>0.05)
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Table 1 Mean body scores of beef cows in each experimental group on day 0.
Groups
Parameters P-value
Control Co-synch Co-synch + CIDR

No. of cows 20 20 20
Body condition score 3.10+0.29 3.16+0.30 3.12+0.29 0.8199
Body weight(kg) 412.25+22.73 409.00+23.01 414.30+21.56 0.33166

Wsuiiguensinisuaudn luwlmidenldlusunsunismieaiinsdudauvunuaiiainisuauieuinduas ludlUsiaamalsu

yilnaonveinan

n5Anwrs AN snand aluuslavd o7 19 lusunsy
aswienhnsdudasuuiivuanainisnauiioud dwaslid
Tswawmelsuvilngontosnaon uanslu Table 2 Tnsusllaie
naumAaeafl 1 (Control) figsAsnanfn wirfu 40.0 % (8/20)
ﬂfq'mmamﬁ' 2 (Co-synch) 851N 1suaufiia VAU 65.0 %
(13/20) uagnaumaaesdl 3 (Co-synch + CIDR) i8nsnsesufn

Wiy 70.0 % (14/20) nuingumeaesil 2 uaznguvaassdl 3 &
Sasmsnanfnliunndneiu WeIsuiisuiungunaaosil 1
wudrdlanuuanaaiueg1elidedAyn1eadia(p<0.05) 1ndaya
WuInguvaaesil 3 (Co-synch + CIDR) ulusunsaiivinlisns
msnavinluladegefiandanouioutungumaansd 1 uay
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Table 2 Pregnancy rates were compared in beef cows in fix timed artificial insemination estrus synchronization program with and without controlled internal

drug release (CIDR).

Treatment
ltem P-value
Control Co-synch Co-synch + CIDR
Conception rate 40.0% (8/20)° 65.0% (13/20)° 70.0% (14/20)° 0.035

b significantly difference at p<0.05.
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ABSTRACT

The purpose of this study was to compare conception rate in estrus synchronization fix timed
artificial insemination beef cows with GnRH plus PGF2a with and without controlled internal drug
release (CIDR). A total of 60 cross breed beef cows were used, using a randomized complete block
design (RCBD). The beef cows were divided into 3 groups, namely, the experiment 1 was the
control group, experiment 2 was estrus synchronization by the Co-sync program, and experiment
3 was the Co-sync estrus CIDR. The pregnant beef cows were examined at 60 days after artificial
insemination. The results showed that the conception rate of experiment 2 (65.0 %) and experiment
3 (70.0 %). There was no significantly in estrus synchronization with GnRH plus PGF2a between
with and without CIDR (p>0.05) compared to beef cows in experiment 1 had a higher conception
rate significantly (p<0.05) Therefore, the study concluded that the combined use of the Co-sync
program with intravaginal progesterone in beef cows increased the conception rate. Therefore, it is
used as an alternative to using fix time artificial insemination estrus synchronization program in
addition to the usual methods of artificial insemination.
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Table 1 Effects of supplementation of Melastoma malabathricum in drinking water on color stability of broilers meat.

Concentration of Melastoma malabathricum in drinking water (%)

e 5 ) ) SEMY P-value
L* day0 55.00 55.30 56.68 0.31 0.06
L* day3 57.20 59.04 58.60 0.34 0.06
L* day6 57.07 55.97 58.08 0.40 0.09
a* day0 7.47 8.35 7.57 0.18 0.10
a* day3 7.40 751 7.32 0.14 0.86
a* day6 7.03 7.03 6.93 0.14 0.95
b* day0 18.97° 21.39° 18.19° 0.31 0.00
b* day3 19.12 20.21 19.35 0.20 0.06
b* day6 20.52° 20.28%° 19.03° 0.27 0.05
Hue day0 1.20 1.20 1.18 0.01 0.54
Hue day3 1.21 1.22 1.21 0.01 0.63
Hue day6 1.24 1.24 1.22 0.01 0.52
Chroma day0 20.25" 22.70° 19.53 0.31 0.00
Chroma day3 20.34° 21.56° 20.56° 0.21 0.04
Chroma day6 21.56° 21.58° 20.31° 0.24 0.05
% MetMb day0 36.28 36.55 3527 0.66 0.71
% MetMb day3 44.12 44.73 43.95 1.02 0.95
% MetMb day6 52.24 53.51 48.26 1.55 0.38

2P Within a row, mean values with different superscripts differ significantly at p < 0.05.

YSEM = Standard Error of Mean.

Table 2 Effects of supplementation of Melastoma malabathricum in drinking water on lipid oxidation (Llg MDA/g meat) by TBARS assay and antioxidant capacity

(%) by DPPH assay of broilers meat.

Concentration of Melastoma malabathricum in drinking water (%)

SEMY P-value
Item 0 1 2
TBARS day0 0.57° 1.58° 2.00° 0.13 0.00
TBARS day3 2.40 2.92 2.28 0.18 0.29
TBARS day6 3.50 3.85 3.17 0.18 0.33
DPPH day0 57.58 59.40 61.82 1.44 0.48
DPPH day3 55.93 56.71 58.64 0.83 0.41
DPPH day6 48.48 52.48 53.32 2.36 0.68

25 Within a row, mean values with different superscripts differ significantly at p < 0.05.

YSEM = Standard Error of Mean.
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ABSTRACT

The aim of this experiment was to study the meat quality during cold storage of broilers
supplemented with Melastoma malabathricum (MM) in drinking water, namely color stability,
oxidation and antioxidant capacity. The breast fillets were taken from broilers fed with 0, 1 and 2
% of MM powder in drinking water with 4 replicates in each experimental group and 10
birds/replicate using 120 commercial breeds of broilers aged 14 days. Birds were raised in open
house system and allowed ad libitum access to feed and water. The rearing period finished when
broilers were 38 days old. The results showed that the supplementation of MM in drinking water
had no effect on L*, a*, Hue, % MetMb and antioxidant capacity at days 0, 3 and 6 of cold storage
(p > 0.05). However, supplementation of MM in drinking water at 1 % resulted in the highest
Chroma in chicken meat and supplementation at levels 1 and 2 % resulted in higher lipid oxidation
compared to control group at day 0 of cold storage (p < 0.05), but were not different on days 3 and
6 of cold storage. Therefore, it was concluded that the supplementation of MM in drinking water
at 1 % tended to improve meat quality by increasing the color saturation of chicken meat.
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Table 1 Status of the respondent model of smart farming herbs towards drive sustainable herbal city of Maha Sarakham Province.

No. General information Number (person) Percentage (%)
1 Sex
Male 230 46.00
Female 270 54.00
2 Age
under 20 years 32 6.40
20 - 30 years 68 13.60
31 - 40 years 145 29.00
41 - 50 years 230 46.00
more than 50 years 25 5.00
3 Education level
Diploma 186 37.20
Bachelor's degree 232 46.40
Master's degree 69 13.80
Ph.D. 3 0.60
Other (specify) 10 2.00
4 Occupation
Herb farmers 194 38.80
Model farmer in Smart Farming Herbs 15 3.00
Smart Farmer 74 14.80
Young Smart farming 60 12.00
Executives of the Provincial Agriculture Office 12 2.40
Administrator District Agriculture Office 23 4.60
Agricultural officer 36 7.20
Local government officials 24 4.80
Herbal practitioner 22 4.40
Private company 10 2.00
People 30 6.00
5 Professional experience
Less than 10 years 25 5.00
10 - 20 years 60 12.00
20 - 30 years 83 16.60
30 - 40 years 152 30.40
more than 40 years 180 36.00
Total 500 100.00
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This research developed a prototype of herbal product production in the smart farming system and
integrated products at the provincial level from the starting flow, the middle flow, and the
downward flow with concrete cooperation from various sectors, including the government, the
surrounding community and the private sector. It is also aimed to transfer intelligent agriculture
innovations to increase the efficiency of herbal production in the area with the Maha Sarakham
Province of the Kingdom of Thailand. The experiment lasts 12 months from June 2020 through to
May 2021 in Maha Sarakham Province. The research method consists of 6 steps: 1. the selection
of smart farmer herbal prototypes, 2. the transcription of lessons learnt from smart farmer herbal
prototypes, 3. the zoning arrangement and knowledge transfer of herbs, 4. the transfer of
innovations in smart agriculture with internet technology, 5. the transfer of knowledge of herbal
products according to the smart famer system for the herbal enterprises, and lastly, 6. the
development of marketing and publicity channels based on the smart farmer system. The results
display that 554 smart farmers are recruited and selected in the process of the creation of the
prototypes of herb production, under who are divided into 6 groups, 5 districts with medicinal
planting areas. This amounts to 444 rai and is used to produce herbs, such as turmeric, plai, bitter
gourd, wan-chak mod-louk. The vital markets for such products are as follows: Somdet Chaopraya
Abhaibhubejhr hospital and the public market. The lessons learnt are directly taken from the smart
farmers, a herbal model, selected from 6 groups, emphasize information on the outstanding
(successful management of the herb garden, income, production) and practical agricultural systems
(GAP), organic farming systems, and important factors that makes the smart farmers prototype
successful. The transfer of knowledge regarding herbs according to the age of harvesting, can be
divided into 3 groups. The study creates an innovative smart farming herb system for 3
communities, bringing knowledge of herbal products to the smart famer system in the enterprise
groups via seminar workshops, consisting of 22 of them and the development of the marketing and
publicity channels in the form of contract farming with government agencies such as Prayong Ban
Rai Herb Company and Pracharat Market, Maha Sarakham Province. Through the efforts, it is able
to promote the production and processing of herbal products to uplift the herb quality according to
the smart framing system and to meet the GAP and organic standards; in addition, generating
sizeable income for agricultural producers and the community enterprise. The questionnaire
satisfaction survey and the utilization of knowledge discover that the content aspect was the most
valuable, closely followed by a lecturer, and the aspect with the lowest value was understanding.
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Table 1 Physical and chemical characteristics of baked Hom-Nil rice chiffon cakes
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Samples Weight ()™ Volume (cm?®) ™ Moisture (%)™ Water activity
Control 171 £ 1.41 566 + 50 1892 + 1.01 0.902 + 0.00°
HNR10 165 £ 0.71 548 + 25 18.29 + 2.50 0.867 + 0.01°
HNR20 166 + 1.41 583 + 75 19.40 + 2.05 0.831 + 0.00°
HNR30 170 + 4.24 583 + 50 17.96 + 1.75 0.843 = 0.01°°
HNR40 167 + 3.53 557 £ 13 17.07 + 0.68 0.856 = 0.02°°
HNR50 167 + 4.95 557 + 38 19.66 + 0.78 0.847 = 0.01°°
HNR60 170 £ 0.71 539 + 38 17.17 £ 0.32 0.784 + 0.01°

Means values in the same column with different superscripts are significantly different (p < 0.05).

" Means values in the same column are not significantly different (p > 0.05).

Table 2 CIE L* a* and b* values of baked Hom-Nil rice chiffon cakes
Samples Crust Crumb

L* a* b* L* a* b*

Control 43.00 + 0.83° 9.52 +0.11° 19.05 + 0.11° 52.84 + 0.37° 1.64 + 0.20° 13.74 + 0.04°
HNR10 41.94 + 0.30° 8.62 + 0.26° 18.04 + 0.64° 48.05 + 0.23° 3.12 + 0.06° 11.51 + 0.30°
HNR20 40.88 + 0.82° 8.52 + 0.08" 17.74 + 0.75% 4348 + 1.23° 3.49 + 0.04° 8.67 +0.12°
HNR30 37.90 + 0.78° 7.76 + 0.12° 16.34 + 0.34° 40.44 + 0.53° 3.96 + 0.00° 7.68 + 0.01°
HNR40 37.88 + 0.50° 7.68 + 0.14% 15.65 + 0.01° 38.00 + 1.18° 4.38 +0.11° 7.51 + 0.04°
HNR50 36.53 + 0.53° 7.48 + 0.52% 14.35 + 0.16° 37.92 + 0.24° 4.44 + 0.04° 6.71 + 0.56°
HNR60 35.78 + 0.36° 7.12 + 0.01° 14.25 + 0.93° 34.19 + 0.36' 452 +0.11° 6.39 + 0.01°

Means values in the same column with different superscripts are significantly different (p < 0.05).

HNR10

HNR20

HNR30

HNR40

HNR50

HNR60

Figure 1 The appearance of Hom-Nil rice chiffon cakes. Control, HNR10, HNR20, HNR30, HNR40, HNR50, and HNR60: Chiffon cakes manufactured with 0 %, 10
%, 20 %, 30 %, 40 %, 50 %, and 60 % (w/w) replacement of wheat flour with Hom-Nil rice (HNR) flour, respectively.
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Table 3 Texture profile analysis of baked Hom-Nil rice chiffon cakes

A1 Springiness Ao mmﬁwsjuﬁuanLé’mﬁaaammﬂmﬂ%ﬂLLiﬂ
uavasafimeaudanduiug Ul Gaaedne Srieudndidniaduile
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AUAN uAUTInmMInaunuateudatriveniiasesay 20 - 50
A1 Gumminess V846198819 HNR20 HNR30 HNR40 Waz HNR50
Liusnanstueeafitudiey A1 Chewiness Ao ANTiuans g sl
Hlunsiendiioudn swiulasnd e asinaud Wvenda
fin Chewiness Wisiiu mnedsdaddusmidessovnaniunsinesdv
WoudnifisdusiafiuBinautsdnvenda Tnenmsvaunusaeuds
Frmeniianusiosay 20 dwalien Chewiness unnsnatuges
munu TavagUasiulddn Wefosasveaudsimvoniaifuiu
A1 Cohesiveness wa Resilience vauifndu suanas luvausi
A1 Hardness, Adhesiveness, Springiness, Gumminess Lay
Chewiness Lﬁ'm*ﬁu

Samples Hardness Cohesiveness Adhesiveness Springiness Resilience Gumminess (g) Chewiness
(9) (g/s) (9)

Control 128.94 + 9.88° 0.82 + 0.01° -2.64 +0.11° 0.91 + 0.02° 0.45 + 0.01° 102.35 + 15.89¢ 97.48 + 16.77°
HNR10 146.85 + 17.20° 0.81 + 0.00™ 337 + 0.06° 0.91 + 0.00 0.45 + 0.01° 119.35 + 13,73 108.56 + 12.76™
HNR20 190.93 + 16.82° 0.80 + 0.01% -13.06 + 1.79° 0.92 + 0.007* 0.42 + 0.01%° 152.67 +12.29 141.15 + 11.64>
HNR30 207.85 + 9.97° 0.79 + 0.007* 2421 + 1.65° 0.94 + 0.00° 0.39 + 0.00° 163.11 + 9.53° 153.66 + 7.97°
HNR40O 213.11 £ 21.21° 0.78 + 0.01° -51.81 + 7.33° 0.94 + 0.00° 0.37 + 0.03° 166.34 + 14.81° 156.18 + 11.82°
HNR50 23137 + 27.64° 0.77 + 0.01 -50.76 + 4.63° 0.93 + 0.00° 0.37 + 0.01° 178.21 + 20.19% 166.46 + 19.37%
HNR60 285.61 + 20.32° 0.76 + 0.03¢ -69.90 + 4.64° 0.93 + 0.00® 0.36 + 0.04° 214.43 + 28.06° 198.01 + 22.11°

Means values in the same column with different superscripts are significantly different (p < 0.05).

HamsinsIziUsuIaeunlve 1 TusauasgminI i ueyya
daszaasdnlousmasuuiledavendanaunuutleaIanse sy
AN 9

HaNTIAT eI uinleeiusinvesdiewan
uangsa Table 4 wudmnisnaunuuwdsdranduisdiuniouds
trvendalulinaiifiuguaniosar 10 Wudosar 60 fiua
viliusaneulnleeniusulu Sudoudnifingedmile
Wisuifsuiugnsmunuinsalinuneulnleeiusi (-0.02
dadndu C3GE/100 nfud70819ua) lagda0819 HNR6O
fUSinanniign wazdegna HNR10 SUsmnadesiian Wiy
2.22 wag 0.34 Tadn3u C3GE /100 NTUAIBE1LAL AUEIAU

aMSATEivENsinueyyadaszveuiloudnlngds
DPPH (Table 4) wuimnisnaunuudsdanduisdnssud s
vosfaluFuaifisgiuaniesay 40 Wufevay 60 Twavili
viBnsfueyyadaszves IloudnifivgedudlenFeudiouty
gaseuny Tnedaet1e HNR6O dqns msdueyyadaszqiian
59989178 HNR50 kg HNRGO awany TaediAndu 114.35
104.40 uae 88.54 H1adn3u TE/100 NTUAIBE MU AR Uy

Andufosarnsdiussoyyadasy 1650 1522 uay 1247 mud iy
drugmsmunuilgvimsiueyyadasuifios 78.10 Sadnu TE/100
NSUAIDE WU ﬁmf]u%aaazmié'fugqawaﬁaix 1082 vuitays
msinueyyadaszvssAnMaLueulsiveniladesay 10 - 30
Biwnnsnaivaesasunuegaltedieiy
HANTUATILUTUIUNTY

Usinmuuaiideiauavesniowdndiiuinyndu
a1 24 309 uanes Table 5 wuih USunnuuaii3esianan
03T A s uLd nnawnud e 1ol af seAusg 9
Ldunnsneduansaivauededlidedidny Tneduunnuuaiiite
Favmavesdloudnegszuing 4.0x10° - 8.6x10° Taladl/n3u
wazUinadaduas uesdnioudnnaunuseutisinmeniad
szauing 4 lluwsndnsiugnsaiuaueseiived Ay Tnedusunn
gadiuarsveuAnagsenin <10 - 85 lalatl/nu
WA SUTTUN YT A IEAIAE

et iwleudnfinaunudeutsinvesdadisefuding
UMAFOUNNUTTAMAUTE NUIT AZRUUNITEONSUA UG Ny
Usinguesdaenuen da1ulu saniu savd wazauteu



P. Phuapaiboon et al. / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 128 - 137 133

Tagsvesdniiaudniinauvussutsimeniadesay 10 - 60
usnsinsfugmseauny Taemnduiivaseuvesdrilowdniinaunu
ﬁwuﬂqsz’mmuﬁaﬁﬂzLLuumiaau%’wﬁﬂdwqmm‘uau (Table 6)
daunziuuNssenT U NAUTiAdeUves Tl oA TIiaLYIuF 8
wlsthmenfiadosay 10 20 30 40 50 uaw 60 Liunndnsiuegiedl
Todndny AzuuunIsEouTUNNA U nadeureIgAIAIUAL
AgLULDETEMING 8.00 - 859 agflustAuveusnisreuLniian

dunzuuunssoNUNNMUiade uresTHlauANNALNLA Y
wlsdnameudiannseauiazuuueg sening 6.90 - 7.83 aglu
syuveuunansdsseuinn Tasfinsuuuruvoulnesiuves
gnsntuAueyluszAuYaUNIN (8.50) d1UAZLUNAINNYDU
lneTinvesdniouannaunuatsuletimveudannsedveylu
syfuvauUunansfisveuIn (7.41 - 7.80) Fauanadaffuslals
nsgeusunanduyidniiewsnasuudslinvenliaynsedu

Table 4 Total anthocyanin content and antioxidant activity on DPPH radicals of baked Hom-Nil rice chiffon cakes

Samples Total anthocyanins Antioxidant activity
(mg C3GE/100 g d.w.)

mg TE/100 g d.w. % Inhibition
Control -0.02 + 0.01° 78.10 + 08.15° 10.82 + 0.94°
HNR10 0.34 + 0.10° 83.89 + 1.74 11.58 + 0.18%
HNR20 0.55 + 0.07° 83.51 + 0.98¢ 11.69 + 0.28
HNR30 1.01 + 0.07¢ 8331 + 1.01 11.74 + 0.21<
HNR40 138 +0.22° 88.54 + 0.53° 12.47 + 0.10°
HNR50 1.96 + 0.02° 104.40 + 0.84° 15.22 + 0.40°
HNR60 2.22 +0.07° 114.35 + 5.49° 16.54 + 0.68°

Means values in the same column with different superscripts are significantly different (p < 0.05).

Table 5 Microbial content of baked Hom-Nil rice chiffon cakes

Samples Aerobic plate count (CFU/g)™ Yeasts and molds (CFU/g)™
Control 8.5x10° + 7.8x10° 5.0x10 + 7.01
HNR10 1.7x10% + 1.6x10° 8.5x10 + 1.20
HNR20 7.0x10° + 7.07x10° 8.0x10 + 8.49
HNR30 4.0x10° + 2.83x10° 1.0x10 + 1.41
HNR40 4.5x10° + 6.36x10° 5.5x10 + 4.95
HNR50 8.6x10° + 5.66x10° 1.0x10 + 0.00
HNR60 4.3x10° + 5.5 x10° ND

" Means values in the same column are not significantly different (p > 0.05).

ND: not detected (<10 CFU/g).

Table 6 Sensory evaluation of baked Hom-Nil rice chiffon cakes
Samples Crust color Crumb color Sweetness Flavor Texture Overall
Control 8.45 + 0.63° 8.59 + 0.73° 8.00 + 1.10° 8.30 + 0.80° 8.21 + 1.05° 8.50 + 0.70°
HNR10 7.83 £ 0.93° 7.79 £ 0.86° 7.52 + 1.02%° 759 +0.73° 7.14 £ 1.13 7.62 +0.90°
HNR20 7.55 + 1.06° 7.48 £ 1.06° 7.24 + 1.50° 730 + 1.26° 7.24 + 1.10° 741 + 1.08°
HNR30 731+ 1.11° 7.28 + 1.00° 7.35 + 1.48%° 7.62 + 0.90° 7.62 + 0.90% 7.80 + 1.00°
HNRA0 741 +1.15° 7.38 + 0.98° 6.90 + 1.21° 7.14 + 099" 6.90 + 1.50° 7.45 + 0.82°
HNR50 7.41 +0.98° 752+ 1.15° 7.66 + 1.20% 762+ 1.11° 7.48 + 1.09 7.60 + 0.90°
HNR60 7.38 +0.94° 741 +0.87° 717 +1.28™ 721+ 1.10° 6.93 + 1.16° 7.50 + 1.00°

Means values in the same column with different superscripts are significantly different (p < 0.05).
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Foyaitldannamaaes lfun dhndndiidsusas nandels
vwinle wald Usmaenmsiiau sasanisidsuemsiu
nandnly AunuAteIsian1skaalY 1 nn. warAnnmlY Az
APTEINaN9ERA Inen1sIesziaulUsUTIu wavllseuliieu
AUBANG19VDIA WA 81aeT5 Duncan’s multiple range test
(OMRT) Tnglalusunsumeniiamas SPSS 16.0 (SPSS Inc., Chicago,
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Table 1 Feed formulation and chemical composition of the basal diet.

Item Amount (%)

Ingredient
Corn 56.94
Soybean meal (44 % CP) 22.48
Rice bran 4.00
Fish meal (55 % CP) 3.00
Oyster shell 8.30
Dicalcium phosphate (18 % P) 2.00
Plant oil 2.55
DL-Methionine 0.13
Salt 0.30
Vitamin and mineral premixes 0.30

Calculated analysis
Crude protein 16.5
Metabolizable energy (kcal/kg) 2800
Crude fiber 3.43
Crude fat 5.69
Calcium 4.08
Available phosphorus 0.45
Lysine 0.88
Methionine 0.42

NAN15IY

wamaamna’%uﬁﬁmwgtﬁw vhduaulsl waznse
dunidsauluprmsaeaussanmnisnanvedlnly wanslu
Table 2 Fanun wandals USunaemsfinu snsnswaeu
ernslunandnly wazduyuatemssenswdaly 1 nn.
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Lifinaderminlavaes divdndenls dhinlduns
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anuudausweatdonlifionyla a7 dUnsi iutulungui
Tdarsimunnudunsa (p < 0.05) wazduwaldufindy
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Table 2 Production performance of laying hens fed diet supplemented with artificial vinegar, wood vinegar and mixed organic acids during 46-51 weeks of

age
Treatment
Artificial vinegar Wood vinegar Mixed
Parameters Control SEM P-value
0.3 % 0.3 % organic acids 0.3 %
Body weight change (g) 34.80 29.40 24.60 21.40 2.58 0.257
Egg production (%) 90.10 90.50 91.10 90.41 0.24 0.566
Egg weight (g) 57.50 58.70 59.40 58.50 0.26 0.078
Egg mass (g) 51.80 53.21 54.11 52.89 0.25 0.064
Feed intake (g/hen/day) 101.90 101.40 103.30 101.50 0.35 0.200
Feed conversation ratio (g of feed 1.97 1.91 191 1.92 0.02 0.296
consumed/g of egg mass)
Feed cost per kilogram egg (Baht/kg) 28.58 27.86 28.89 28.77 0.19 0.229
Table 3 Egg quality traits of laying hens fed diet supplemented with artificial vinegar, wood vinegar and mixed organic acids at 47, 49 and 51 weeks of age
Parameters Treatrment SEM P-value
Control Artificial vinegar 0.3 % Wood Vinegar 0.3 % Mixed organic acids 0.3 %
Whole egg weight (g)
a7 weeks 59.66 58.92 60.48 58.72 0.31 0.180
49 weeks 59.20 60.62 58.76 61.18 0.46 0.212
51 weeks 57.56 59.62 59.18 60.72 0.50 0.172
Shell weight (g)
47 weeks 6.49 6.69 6.61 6.57 0.05 0.619
49 weeks 6.53 6.63 6.37 6.81 0.10 0.506
51 weeks 6.75 6.93 6.75 6.99 0.11 0.858
Eggshell strength
(kg/cm?)
47 weeks a.45° 4.59° 4.73° 4.60° 0.03 0.004
49 weeks 4.31 4.35 437 4.42 0.02 0.380
51 weeks 4.28 4.37 4.43 4.39 0.03 0.067
Shell thickness (mm)
47 weeks 0.373 0.386 0.385 0.385 0.002 0.083
49 weeks 0.373 0.382 0.380 0.382 0.002 0.504
51 weeks 0.371 0.380 0.378 0.381 0.003 0.375
Yolk weight (g)
47 weeks 14.29 13.56 14.10 14.17 0.19 0.592
49 weeks 13.72 14.45 14.06 14.24 0.19 0.635
51 weeks 14.13 14.64 14.38 14.69 0.22 0.816
Albumen weight (g)
47 weeks 38.88 38.67 39.77 37.98 0.27 0.133
49 weeks 38.95 39.54 38.33 40.13 0.39 0.436
51 weeks 36.68 38.05 38.05 39.04 0.46 0.378
Yolk color score
a7 weeks 8.16 8.44 8.28 8.58 0.13 0.756
49 weeks 7.56 8.08 8.18 7.94 0.12 0.354
51 weeks 7.72 794 792 7.68 0.11 0.826
Haugh unit
47 weeks 96.96 94.90 93.52 91.16 1.14 0.355
49 weeks 95.28 94.70 92.40 94.46 1.08 0.826
51 weeks 95.28 95.88 92.36 92.76 1.02 0.559

*® Means with different superscripts in the same row are significantly different at p < 0.05.
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Effect of dietary supplementation of artificial vinegar, wood vinegar
and organic acids on production performance and egg quality in laying
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The purpose of this study was to compare the effects of dietary supplementation of
artificial vinegar, wood vinegar and organic acids in laying hens on performance and egg quality.
A total of 40 Hy-Line Brown hens (46-week-old) were assigned into 4 treatments with 5 replicates
of 2 birds each. The laying hens were fed diet supplemented with artificial vinegar, wood vinegar
and mixed organic acids at 0.3 % level compared to the control group without supplementation for
6 weeks. Egg production, egg weight, egg mass, feed intake, feed conversion ratio and feed cost
per kilogram egg were recorded. Egg qualities were measured every 2 weeks. The results found
that supplementation of acidifiers tended to increase egg weight (p = 0.078) and egg mass (p =
0.064) when compared to the control group. For egg quality, the use of acidifiers increased eggshell
strength (p < 0.05) and eggshell thickness (p = 0.083) at 47 weeks of age compared to the control
group. The results of the experiment showed that supplementation of acidifiers in laying hen diet
at 0.3 % level tended to increase egg weight, eggshell thickness and strength.
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Table 1 Criteria for suitability of measurement values of turbidity sensor
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Results Scales
No. Turbidity sensor (NTU) —
X S.D. 1* 2 3 4 5
1 0-25NTU 4.80 0.45 /
2 25 -100 NTU 4.40 0.55 /
3 Over 1000 NTU 4.80 0.45 /
Total 4.67 0.48

1= Very unimportance, 2 = Somewhat unimportance, 3 = Neutral, 4 = Somewhat important, 5 = Very important.
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Table 2 Criteria for suitability of measurement values of pressure sensor
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0 - 5 Bar Msi@ensioiuvievia ¥ i (4 ww) (Table 2)

Results Scales
No. : Pressure sensor (bar) —
X S.D. 1* 2 3 4 5
1 2.00 - 3.00 bar 4.80 0.45 /
2 0-1.99 bar 4.60 0.55 /
3 Over 3.0 bar 4.80 0.45 /
Total 4.73 0.48 /

1= Very unimportance, 2 = Somewhat unimportance, 3 = Neutral, 4 = Somewhat important, 5 = Very important.
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Table 3 Criteria for suitability of measurement values of flow sensor
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Output lUilUldudanisiuavesin AnuLssvesuIng
fiwasun (Table 3)

results Scales
No. Flow sensor rate (L/H) —
X S.D. 1 2 3 4 5
1 200 - 250 L/H 4.40 0.55 /
2 0-199 L/H 4.40 0.55 /
3 Over 250 L/H 4.60 0.55 /
Total 4.47 0.55

1= Very unimportance, 2 = Somewhat unimportance, 3 = Neutral, 4 = Somewhat important, 5 = Very important.
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S da a 1% o a
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Table 4 The data statistics from three sensor
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0.50) 39t e luwaud sulilugandwasii oy
wsasliadanisansawisiuseuu loT wanend Table 4

Evaluation
No. Sensor results —

X SD.

1 Turbidity sensor Water turbidity sensor values, the normal value is no more than 25 NTU 4.67 0.48

2 Flow sensor Water flow sensor values, normal water consumption is at the level of 200 - 250 4.47 0.55

L/H

3 Pressure sensor Water pressure sensor values, normal water consumption is at the level of 2.00 - 4.73 0.48
3.00 Bar

Total 4.62 0.50
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17N (X = 4.47, S.D. = 0.55) ansss Table 4
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a;ﬂwamiﬂizLﬁuLﬁasi"maﬂmm?uwai‘lﬂﬁﬁﬂﬁw ile
msnwnsuazgUlnelugusy 1ngmssnandisiuan 5 au el
Fuweinaduanuiiaunivesi wudn wansUssidueia
wnzaaieTuie 3 fu eglussduiniian (X = 4.62, SD. =
0.50) Wefinsanmasedu wui 1) Wuwesamnugulaves
un@laiiAn 25 NTU flenmmunzaulussduaniian (X =
4.67,5D.=048) 2) Ls?iutﬁzja%’“;’mmﬂmﬁuaaﬁwﬂﬁaf%i'*zj'aﬂ 200-250
ansradalus demumanzaslusesuuin (X = 4.47, SD. = 0.55)



S. Sinton et al. / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 143 - 149 147
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mMsuATIZIveYa

nsfnwMssoNSUasyavdulang suAuaniund ol
RIGERER 93 AUy Randomized complete block design (RCBD)
warianzinnuuUsUsuneaifvesuiazdnvagiiviinnsinw
wavSouifisuaadeseds Duncan’s new multiple’s range
test fiszumudosiu 99 wWedldud selusunsudiiagy

NaN1TIY

msAmnanmdosean
Mnnsnauadesduinuin stus/laauves

Fovitunandrsrufinalifrianuaing (%) danliwnnsnaiumeada

TnailAn5e1Ine 65.49 84 65.53 vaueil Arnuduaden (%) was

19

Apnududindu (b fauansniuegafitoddyd mneads
Tnougaidlss 1 Teranududideian windu 2750 uag
fuganssan3 50 denanuduiiiiusdian wiity -1371 sail
i mafuinyidesduaniinaliadvesidosdauanseiy
ogailfoddalwneadd lasAnnuainsdanistudeanynis
udnwienunuty Sewinfu 64.80, 65.17 ua 66.07 flengifiu
$w1 0, 2 waw 4 Yu euddu vaugd Aeududidendifdianas
Wity 2,793, -2.784 waw -2.777 sudy wazenaandudthiiu
fanfiuduann -1.411 18y -1.429 ingfusnw 0 uay 4 Tu

AUARU (Table 1 way Table 2)

Table 1 Appearance characteristic of fresh sugarcane juice from different varieties and storage times at 4 C

Storage time (S)

2 days 4 days

Variety
0 day
UTj10-3
UTj10-19
Sm -
: -

Table 2 The qualities of various fresh sugarcane juice varieties under different storage times with storage condition as 4 °’C

Factor Color (Hunter Lab) TSS pH EC Sedimentation
L* a* b* (‘Brix) (mS/cm) (%)
Variety
UTj10-3 65.49 + 0.60 2795b+002 -1428c+003 2143 a+ 091 547 a+0.10 3.100 b + 1.19 202 +0.21
UTj10-19 65.52 + 0.57 -2.798 b + 0.01 -1.415 b + 0.02 19.70 c + 0.09 533 b +0.02 4114 a+1.70 203 +0.26
SR1 65.52 + 0.56 -2.750 a + 0.01 -1.415 b + 0.02 21.11 b + 0.65 5.51a+0.06 2769 b + 1.01 201 +0.35
SP50 65.53 + 0.61 -2.795b + 0.01 -1.371a+0.12 20.99 b +0.12 533 b +0.02 3.043 b + 0.90 2.15+0.29
F-test ns "% "% *x "% *x ns
Storage time (S)
0 day 64.80 c + 0.30 -2793b +0.03  -1.411 Db +0.03 20.74 + 0.91 541 +0.12 1.767 c + 0.61 204 b +0.29
2 days 65.67 b +0.04 -2.784 a + 0.02 -1.382 a2 + 0.02 20.83 + 0.87 5.42 + 0.09 4.163 a + 1.06 1.85¢c+0.15
4 days 66.07 a + 0.03 -2.777 a +0.02 -1.429 ¢ + 0.02 20.85 + 0.87 5.40 +0.10 3.839 b +0.47 2.27a+0.20
F-test *% % % ns ns *x% *x
VxS ns ns ns *x* o x> ns
Mean 65.51 -2.78 -1.41 20.81 5.41 3.260 2.05
CV. (%) 0.29 -0.42 -0.88 1.07 0.85 12.12 11.23

Data were expressed as mean + standard deviation (S.D.)

“Mean in the same column followed by different lowercase was significantly different at the 5 % level of probability by DMRT. (significant at p < 0.05), ** =

significant at p < 0.01, ns = not significant.

dunaduUTinuveudstamniiazansld (T59) Ay
n3A-AN3 (pH) wagAn1s i (EC) nud Wud/lrauvesdesd
uanssrufinaunmsnanuanssiustnaditeddaydwneada
Taglaau UTj10-3 8l TSS gean winfu 21.43 “Brix vauzdt Tnay

UTj10-19 fidntiegan iy 19.70 A1ue1 pH wudn Wugesdlse
1 fifgege wiiu 5.51 udlduanesiumsadfdulaay UTj10-3
fifien Wiy 5.47 wazdwiuan EC wudn Taaw UTj10-19 fen
gadn Wi 4.114 mS/cm ag1alsiniy wudn szeziian
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1y =

usnw aaunndl 4 °C dnalvian EC warA1nIsanngnauvad

q U

,_
°¢ Ma

v
v o a1

1desuaniimuandsiuegefitodfaBmeada Tnensfu
fnwunu 2 Yy fid1 EC gegn witdu 4.136 mS/cm vaugdi n1s
dudnunitemumduiiunliildimsanasnouiiudy Tnons
Wusnwiuiu 4 Yu fdeinisanagneu iy 2.27 Wesidud
uennil wud Wus/lraudendidvinasiudusrernaniuinwm
vhdaeduanilia TSS fn pH uazAn EC wansnetuagad
Wedhaybaneadn (Table 2) Wail iielinsuddnsnavesds
naaosfilAnaInnIsfiufduiusseninawug/lnaudosuay
svgznaInsfiusnuiiuanestudiidenn TSS A1 pH uazen EC

Falghnavesa Table 3 finudn Tau UTj10-3 fiviusnwiui 4
waz 2 Yu uagiugaidilss 1 AudnwIu 0 Fu fie TSS g9
g Wity 22.03, 22.00 uag 21. 95 “Brix AuEU vauzilaau
UTj10-19 Mfudnwmn 2 $u fi TSS siilan iy 19.65 “Brix
fuein pH wudn fiugaddilss 1 Afuinwiuiu 2 Fu fien pH ga
fign Wity 5.56 uazdmuen EC wudn Taau UTj10-9 iy
$nwiuny 2 Fu i EC gefian winifu 5.919 mS/cm vzl g
A3dlse 1 MAvsawIuiy 0 fu fiAn EC vindy 1.454 mS/cm
(Table 3)

Table 3 TSS, pH, and EC of various fresh sugarcane juice varieties under different storage times with storage condition as 4 °C

TSS pH EC

(Brix) (mS/cm)
UTj10-3, 0 day 20.28 cd¥ £ 0.57 555a +0.15 1.553d £ 0.25
UTj10-3, 2 days 22.00 a + 0.08 5.46 ab + 0.01 3.685 bc + 0.23
UTj10-3, 4 days 22.03a+0.10 5.41 bed + 0.01 4.061 bc + 0.40
UTj10-19, 0 day 19.75 de + 0.10 5.34 cd + 0.02 2043 d +0.62
UTj10-19, 2 days 19.65e +£0.10 5.34 cd +0.01 5919 a + 0.09
UTj10-19, 4 days 19.70 e £ 0.00 532 cd +0.01 4.381 b +0.20
SR1, 0 day 2195a+£0.31 5.43 bc + 0.01 1.454 d + 0.50
SR1, 2 days 20.65 bc + 0.10 5.56 a = 0.01 3.453 bc + 0.07
SR1, 4 days 20.73 bc + 0.10 555a+0.01 3399 c+0.23
SP50, 0 day 21.00 b + 0.29 5.30d + 0.01 2.019d +0.90
SP50, 2 days 21.03 b + 0.05 5.35 bcd + 0.02 3.598 bc + 0.18
SP50, 4 days 20.95 b +0.10 532 cd £ 0.01 3513 bc £ 0.13
Mean 20.81 541 3.260
Fotest . . -5
CV. (%) 1.06 0.83 1212

Data were expressed as mean + standard deviation (S.D.)

Mean in the same column followed by different lowercase was significantly different at the 5 % level of probability by DMRT. (significant at p < 0.05), ** =

significant at p < 0.01, ns = not significant.

msinymseensumasyamduRmhsosAuan
nnsUspiunseensunesUsramdudameIsnaaeu
AuYey laglyAzluuLUY Nine-point hedonic scale 14g
naaeuTily 1wy 30 Ay v 9 stezanAuine gumgd 4
Cuu 0, 2 war 4 Tu lnedvedeuudazergnisiiusnendu
fasvaadu 99nn15@nwINUIN NeunIsiiusnyl {naaay
Uszneumemey 15 AU uaznandgs 15 au viieAnduiesas
fiihdude Yeway 50 Tneiflengiads Wity 44.83 U wdsnsifu
$neunu 2 U EnaaeuUsznouMeEmnAYIY 15 AU UAZINANY
15 au vioAmdusesariviiiude fosar 50 lnedenyiade
windu 4273 U wazndenisidusneiuiu 4 Ju fnadeu
Uszneumemey 17 AU uaznAndgs 13 au viieAnduiesas
56.67 wa 43.33 auddiu Tneflongiade wirfu 43.27 U su
AuTRUAaAMAINLNS DeduanN Ui Kuadeuliniseeny
ihdesAuan fudnvazding 7 uazanuveulnesiu sous/
TnaudesiunnisiusgisiifoddnydmsadAnasntasengnis
Wusne lauAzkuuA 1Yo ud U Nz UsINuBIn g
gnITaiys 50 uavlaau UTj10-3 dengegaudlidunnaiaiunig
adid 1wy ongifiudnuiunu 4 Yu daesuuu Wiy 7.37 uag
6.77 muddiu fudvesidesduanvesiuganssny 50 fioy

Wusnwiuiu 4 Ju danaviuugean wiidu 7.27 seaun fe
Taau UTj10-3 (6.47 avluy) Wuieafusiuanuveulngsiud
uggnssays 50 Srnzuuugean wirdu 7.53 usldunneneiy
msadAfulaau UTj10-3 fiflazuun 7.20 fiongiivinuiuiu 4
u dwiunauvesihdesduantunuin dounafuinwiiazuu
arwauliuandstuneadd Tasfazuuuadoa 4 wus/laau
WinAv 6.38 vz 8L usnwiuy 2 uas 4 Tu Tazuuy
AureURTUNA uuANAIT ueg el Ted Ayniead Auazuansing
fusgrailtddnydmnsada Tnsflengiiuinwiuiu 2 Ju wus
anssauys 50 uazlaau UTj10-3 fiflazuuugegn Wiy 6.40 uay
6.27 muddu v egiusnwu 4 Fu usgwssaiy3 50 1
ATULUUEIER Wiy 7.17 wazdmsumuTeURusaTIATuow
naiiusnuniiazuuuliiunandnstunisadio Inedasuuumadedts 4
wug/nau Windy 6.52 vaugdl o1gLAusnwiuiy 2 uay 4 Sy
AzuuLuANAaUog1sTiduddyBamnead Tasengiiusnwiunu
2 Ju laau UTj10-3 Sruuugegauslbiunnsinsiumeadfniuiug
gwsIay3 50 Miszduazuuy Ay 7.47 wag 7.00 AEdy
wuReafufiengfiuinwium 4 u iiusanssan 50 uazlnau
UTj10-3 Agluugegn Wity 7.17 uag 7.00 mmaeiu (Table 4)
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Table 4 Sensory evaluation scores of fresh sugarcane juice from different varieties and storage times

Consumers (n=30)

Variety Storage time (S)
0 day 2 days 4 days
Appearance
UTj10-3 6.43a% +1.28 6.70 a = 1.62 6.77a+ 133
UTj10-19 6.83a=+1.93 553 b+ 1.53 587b +1.98
SR1 5.40 b + 2.08 503 b+ 1.63 500c+191
SP50 7.07 a+1.57 6.47 a = 1.17 737 a+1.03
X 6.43 £ 1.72 593 + 1.49 6.25 + 1.56
F-test *x *x *x
CV. (%) 23.49 19.90 19.24
Color
UTj10-3 6.23 a+ 1.87 737a=+1.19 6.47b +1.59
UTj10-19 6.67 a = 1.35 6.10 b £ 1.52 517c+1.72
SR1 523 b+ 1.57 470 c+1.90 480 c+1.83
SP50 6.50 a + 1.81 6.73 ab + 1.34 727Ta+1.72
X 6.16 £ 1.65 6.23 + 1.48 593+ 1.72
F-test "% *x *x
CV. (%) 24.23 24.27 19.88
Odor
UTj10-3 6.83 + 1.12 6.27 ab + 1.46 6.53 b + 1.57
UTj10-19 6.10 + 1.65 553 bc +1.83 550 c+1.85
SR1 6.03 £ 1.71 547 c+ 1.61 560 c =+ 1.61
SP50 6.57 + 1.89 6.40 a + 1.33 717a+1.23
X 6.38 + 1.59 592 + 1.56 6.20 = 1.57
F-test ns * x>
CV. (%) 23.32 25.16 17.30
Taste
UTj10-3 6.57 + 1.85 747a+1.20 7.00 a2+ 1.46
UTj10-19 6.27 + 1.70 6.00 c + 1.66 543 b+ 1.87
SR1 6.17 + 1.39 6.57 bc + 1.76 583 b+ 1.49
SP50 7.07 +1.84 7.00 ab + 1.31 717 a+1.37
X 6.52 + 1.70 6.76 + 1.48 6.36 + 1.55
F-test ns o **
C.V. (%) 24.72 21.26 18.69
Overall preference
UTj10-3 7.10 ab + 1.37 760a=+1.19 7.20a+1.30
UTj10-19 6.53b +1.43 6.30 b + 1.37 5.60 b+ 1.59
SR1 580 c=+1.42 6.10 b + 1.69 5.67b +1.27
SP50 727 a+1.62 713a=+1.14 753 a+ 131
X 6.68 + 1.46 6.78 + 1.35 6.50 + 1.37
F-test "% "% *x
C.V. (%) 21.14 19.82 14.53

Data were expressed as mean + standard deviation (S.D.)
“Consumers were independent in each storage times.

“pean in the same column followed by different lowercase was significantly different at the 5 % level of probability by DMRT. (significant at p < 0.05), ** =

significant at p < 0.01 ns = not significant.

39190IHAN15IY

nmsAnyInudt wus/lrauvesdesduinfidnatugivg
Thirdesduaninmuainuandaiud ainainnisaivaudie
Snvagmaiugnssuvesiug/Inaudosduiniy 4 lasianzegis
§adeuiduiviiddruaulaslulounateyn (Polyploid) wazdal
sraulastalaniiug uvieanasluuislastaley (Aneuploid)
(National Science and Technology Development Agency
(NSTDA), 2021) frugmunmdvssihdesnui thdesiugaidlss
1 ffanududidentosiian vued mafuinwilemuuiug

o 1 & o a = &, o °
nalimnAududideianas JeoradunainananvayUsedn
WuguosdosAuliugasdalse 1 sawieaiu nsifushendinald

' & oA a Y v Ao 8 & ~ Py
Arradudideianas viounseeddaaitu eswinnslasu
HansznuINUAsernisiinduiniadi i eadestueuley
(Enzymatic browning reaction) Aawsainadulanuigad
FllFInNan vin Fenaudadesaui 31nuu wulbinedfue
anandLaa (Polyphenol oxidase, PPO) WaxLwos oondLad
(Peroxidase, POD) #tagagluniAileadzissufiseroendindu
YesansUsyneuiuednsmiuesendawinliasusyneuiiuealu
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Ortho-quinones 2701y quinones AgUiseiunsnesiily
wiolusiuldiduansdine werassuidudunediuesiia
Tuianawuelvguaziiaiina 1wy wandu (melanin) (Bhucheli
& Rcbinson, 1994) @ennassiun13@n®aes Chunwijitra et al.
(2021) fisseanuin Seedutniuganssnni 50 Afufsudooy
8 Wou fianududidoananieagmafivinwenuniy
Taoflengiusnwiuiu 1 fu faanududiden sewin -0.64 fs
-5.56 wazanaadusening -0.32 s -0.22 lengasiiudnuuny
7 fu vl anssrudinanduandidiuininiuiedes
Wuganssay3 50 fleny 8 1ieu F8nsn1siUAsuLUAIwD A
muiudideginidesiiiviieaiiony 12 Weu wunismeaes
Tuafaiidinud aenududidemenhdosdudwiuganssnnys
50 Apunsivsnw LAz dLAusnwIuIL 4 Fu (Aede 4
Wwug/lnaw) darpududiden windu -2.750 way -2.777
MINEIAU VUELAEINU N15AAUNNTE108nT AT UV
asUszneuiiuednsauiu PPO way POD fifinalvilésunanousi
wienediwesidvunlnadsiinanuiwdadiady Yseneufu
ihdesduthilesdusznaufuoyninneaases Wy oynnAlUsiu
inde nauenailsd wagnsndunis Judu (Panthaneeya &
Keowmaneecha, 2016) 3so1atduanngliaiainuasiives
ihdesmumhdanfsdudengnafuinwenuuiu vienan
¢t dhdosduidunliunnegneufiutuidiengnisifuinw
§1IULTY UBNIINT Doherty & Rackemann (2008) 51847131 Tu
nxnewvesihdesAuinysznoudedadiuvedusiusas Induenan
IssTislunelng wudenfummsihlWihiidaniutundsnsiiv
$nwn duanandunse-ang (pH) Afanudidgsonisusulss
AanNTeNS A ullusEAugnaIvnTsL (Kimatua et al,
2015) saudsnsiivinuitidosd uiii e1aunud ufualdk
\faqAun3dngu Acetobacter waw Lactic acid bacteria Tuihdos
anszuaumaviindaeninudsutnanglaadunsnesdinuas
nsananfndwwaldurdesd uudan pHanas 1 uies
(Suphamityotin, 2013) nNMseassinudn ﬁ’uﬁ/‘lv—waué’aaﬁ
uwansafufien pH wndafugsenaduwamnainnisaunuma
#ugnssuvesiug/laudesdu q Chauhan et al. (2002) 318974
1 Foelseanu $1uau 8 Taau TA1 pH S29iN 5.28 - 5.52 vuedl
Chunwijitra et al. (2021) 91891u37 thdssdutuganssny3
50 91gufuiiien 8 ey Mfudnwiuu 1 Fu fien pH wiriu 5.74
ogslsfini msAnvininfudnuiidesduine 4 wug/laau
w2 nie 4 Tu Selidwalian pH anasdsenaiinein
nszvaumavndslidssansenusothdosdun wazdiuana
vuvseUSaesudsiimuniiazansldvenidesdu v 4
wug/lnau fiuanefudienafiunannmsmunumaednuas
Wugnssudaewuieaty el nstausuimvesudsiavunad
azmﬂvl,éjﬁg\nwu Hand refractometer Wwag Digital refractometer
falndiAssdudsoradunadendmsunisldinauuu
vosudatsmuaiiazarsldmuaumnganty 1 il ihdesdu
s 4 Wud/leau feuTuamesdsfmuaiiazansld sewing
19.70 - 21.43 Brix uazn1siiusnurdanansznulia1usuu

vesudsianuafiazaneladluluglaivdsundas Gedennansiu
n15An®183 Chunwijitra et al. (2021) N1518971471 U1908AULN
Wuganssaus 50 eneiiuiien 8 wew SiuUSinaesudsianue

Aarangldsening 20.0 - 21.00 “Brix warn1siAusnwIieIuIu

v
~

Fuilualia1USuiveswd wanuad azaele lud sundas

a o '

a < o P Yo | v &
YpugLieiu AdSuuvesdwisruafazaglasanandaduly

AUTOAINUANINTIIURA AT WA YUYY UNY. 122/2555 1389

v '
°o v a

théos Atmusliviinuveaudsimeiiazansldiandy 11 Brix
Fuly (TISI, 2011) uenanil Suphamityotin (2013) 578971431
yiavesimaiinuluhdesduhdulnge dinaglasa B
Juwanaueus #2¢ (Non-reducing sugar) 7 bal @150
\AaUfATemaa1sa (Maillard reaction) Aunsnezalulddsoa
duanalirusinavendstouniazasldliudsuuag
FrunseenfunaUssamdudaindosduan Chunwijitra et al
(2021) 91991U7 DrgMIRRUTIWITEUT URa v
gousumaszamdudavesduslnadifierndosduandaanas
Tnsiamzesadafudnuasynnguasdnd iesinihdosdu
anfidfiaantuaenndosiuarmmuniudifer (-a*) venidosdu
anfisluanas Talmgugaidlss 1 idardesian wihiy -
2.750 (Table 2) ileiUSeunisuiuiiug/laaudy 4 uazildnaiiu
& Table 1 agslsfiony MnnsAnwiluadsiinuin fuaaeulaly
pruuuATITaUd oAUt vastaay UTj10-3 Indifseiuiius
anssaiy3 50 FuduiugAdonuilnauasfissfunsiuunday
dnwazdnvggeanideouiisuiuiug/laaudu 9 flogns
Ausnwifendu Teaeandesiunisiusesiugdesdut “laau
UTjL0-3” Wustug “nan. guasayd 17 Fadudosdudniuglnl
Y9I BANNINEATIRIUNMTFUTOUT AV AN NTTINTIAE
Usuugaugiio nsudvinisinuns wetudl 12 nsngiau 2565 i
HAUsN (DOA, 20220)

d3Unan1sIY

Ao esduLie 4 Wus/laau Idun And
Unamondaiuaiiazaield Anisiilii wageaudu
N3A-A13 (pH) dAanaeiy dwumafiuinuniieuiuiy @
u) fualiidesduiiidaunduiifeanas @na1du) uay
AsanaznewRudy vausd n1sUszifiuautAnieiulszam
duita fneaeuliizuuuanureuidesduinlany UTj10-3 uie
Tudaqiuiitedn Wug mn. gussagd 1 IndlAssiuiusanssanys
50 Weissuiftsutuiugasdilss 1 uislaau UTj10-19 fadu
Fovdutnlaauiisu UT10-3 u3eus nan. aussays 1 39019
Dunislumadendmiunisuilanidesduaaniewiionis
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ABSTRACT

Keyword
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Total Soluble Solid (TSS)

Fresh sugarcane juice is a well-renowned beverage for Thais for long time; however, the acceptance
of it may be a limitation. Hence, the aims of this study are to evaluate the quality and sensory
attributes of fresh sugarcane juice, 2 varieties (SP50 and SR1) and 2 promising clones (UTj10-3
and UTj10-19) with storage in the glass bottles for 0, 2, and 4 days at 4 °C. The results show that
the various varieties/promising clones and storage times have had an effect on the quality and
sensory attributes of fresh sugarcane juice, as demonstrated by the greenness (-a* value) and the
blueness (-b* value) being highly significant and the lowest value are presented in SR1 as -2.750
and in SP50 as -1.371, correspondingly. Moreover, the greenness tends to lower when the storage
time was longer. The highest total soluble solid (TSS), pH, and electrical conductivity (EC) are
shown in UTj10-3 as 21.43 °Brix, SR1 as 5.51, and UTj10-19 as 4.114 mS/cm, correspondingly.
Nevertheless, the storage times also are highly significant in EC and sedimentation. For sensory
attributes, the consumers rate the accepted sensory evaluation score of UTj10-3 close to SP50,
which is the highest accepted score when compared to others of the same storage time.
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Table 1 General information.

Information Frequency Percentage
Gender (male) 162 57.50
The monthly income of the respondents (5,001-15,000 baht) 194 69.29
Occupation (farmer) 143 51.07
Number of household members (more than 4 people) 167 59.64
Household status (children of the head of the household) 211 75.36
Knowledge of community forest conservation 200 71.43
Utilization of community forest resources (more than 1 answer)

Find plants in the forest 132 26.61

Wild food 253 51.01

Fuel wood 26 5.24

Herb 85 17.14
Objectives of collecting forest items from community forests

For consumption only 186 66.43

For trade only 35 12.50

Both for consumption and for commercial purposes 59 21.07
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Table 2 The results of the analysis direct utilization value.
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(Gnetum gnemon var. tenerum) K nf A (Diplazium esculenturn)
wazthi (Honey) SsneaviBensis Table 2

Products from the forest Value (Baht)

Average baht per household per year

Bambusa vulgaris 1,530
Termitomyces fuliginosus Heim 9,000
Boletus greseipurpureus Corner 1,520
Lentinus squarrosulus Mont. 2,560
Gnetum gnemon var. tenerum 1,720
Diplazium esculentum 710

Honey 9,600
Total 26,640

191.25
750.00
217.14
256.00
215.00
142.00
2,400.00
4,171.39
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Table 3 The results of the analysis of the willingness to pay (indirect benefit).
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0,
Coef. Std. Err. z p o |Z| [95 % Conf. Interval]
WTP 73.684 4.262 17.290 0.000* 65.331 82.037
Sigma 70.841 3.026 65.152 77.028

LR Chi2=0.000 Log likelihood = -1213.098

* At the significance level 0.01



M. Sripaoraya Penpong and D. Rungklin / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 159 — 165

970 Table 3 AuLAule agdeddALad s iy
7368011 VvisieATISoU WAYANAABLUUYNTENIN 65.33079
_ 82.03742 udleatauou m sedupd Ry 0.01 ey yan
nsldusglorimegenaningurusiorou aswiiu 73.68 um

163

wagsiaUaziviniu 884.16 umsanTsou

Han1sUsziliuyadAsygmansUiguuRiunseiiesh
thumugedminginugistd Ieduundugyaniedensauay
dou Iniadesiodsensaou & Table 4

Table 4 The results of the economic valuation of Chaleom Pkra Kiat communities forests, Ban Khuan Yung, Surat Thani Province.

Average value Baht per year per household Percentage
Direct average value 4,171.39 82.51
Indirect average value 884.16 17.49
Total 5,055.55 100
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Table 5 Factors affecting the willingness to pay.
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WTP Odds Ratio Std. Err. z D> | Z| [95 % Conf. Interval]

Gender 1.76 0.50 2.00 0.046** 1.10 3.04
Income 1.43 0.42 1.21 0.227 0.80 2.56
Occupation 1.28 0.36 0.88 0.377 0.74 221
Number of household members 1.35 0.39 1.05 0.293 0.77 2.35
Household status 1.36 0.42 1.00 0.316 0.74 2.49
Knowledge 1.62 0.47 1.66 0.097*** 0.92 2.87
Cons 0.54 0.26 1.28 0.000* 0.21 1.38

LR chi2 = 11.35 Prob » chi2 =0.0781 Pseudo R2 = 0.0332

Source: from the calculation

Note: * At the significance level 0.01 ** At the significance level 0.05 *** At the significance level 0.10
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The objective of this research was to study general information on resource utilization of
community forests, to assess the economics value and study of factors related to willingness to pay
of Chaloem Phra Kiat community forest, Ban Kuan Yung, Khun Thale Sub-district, Mueang
District, Surat Thani Province. Data used in the research were interviews with people living in
households Moo 4 Ban Khuan Yung. A questionnaire with a sample size of 280 cases was used.
Statistics used for analysis were frequency, mean, standard deviation, percentage, logistic
regression and the willingness to pay model by hypothetical method. The results of the study
households utilized the community forest in Ban Kuan Yung, Khun Thale Sub-district, Mueang
District, Surat Thani Province, wild food plants were 36.99 %. Objectives for utilization for forest
consumption only 66.43 %. Income producing products are Bambusa vulgaris, Termitomyces
fuliginosus Heim, Boletus greseipurpureus Corner, Lentinus squarrosulus Mont., Gnetum gnemon
var. tenerum, Diplazium esculelntum and honey. The economic value of Chaloem Phra Kiat
community forest, Ban Kuan Yung found that the average direct average value was 4,171.39 baht
per household per year. The average indirect value is 884.16 baht per household per year, and the
value of community forest economics in honor of Ban Kuan Yung Surat Thani Province, equal to
5,055.55 baht per household per year. The factor associated with willingness was gender and
knowledge in community forest conservation with statistical significance.

*Corresponding author

E-—mail address: ma_mail234@hotmail.com (M. Sripaoraya Penpong)

Online print: 27 December 2022 Copyright © 2022. This is an open access article, production, and hosting by Faculty of Agricultural Technology,
Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2022.32



3879NYAINTEIFAd (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 166-171

4 ' v

s A &
7, &

4 &

“,
L L4
£z »
N »
AcricuLTo®

PRAWARUN

AGRICULTURAL JOURNAL

https://1i01.tci-thaijo.org/index.php/pajrmu/index

UNANNIY

navasuliadanviodonun wHandauzharS LG UAALTA

YT NS waz Adna windTe

a1 ivunaluladnismaniy uzmaluladnmsinwmsuasimaluladgnaimnssy un)inenagsivapmysysal enneides Jmiamwysysal

67000

dayaunaiiu

Article history unAngs

Fu: 17 a1 2565

uAle: 13 Suanmn 2565
AOUSUMSANAN: 13 SwaAu 2565
ARuvioaulal: 28 Suaaw 2565

= a @ ' ' a F Sow g < 3 v ' a ¥ o1 ¥
nsfinweiinvesTananarenunimraninuzifedmiuguuaaudalaeldTanona 4 viia lhud gaduns
wuuluss ganszatwdend genszarwaisvauduinia uazgedleduasiedt Wisuifisudumslivena wudn
genszarwarsusudiimaduianudafesfivaddamunsadeswiulddamaliuzinodSedfidrd L* a* b* Chroma
a ' Y ' a o a a X o ' : ' v =
(c*) uag Hue angle (ho) fifuanssaniagvianasiindy TaeliA L* indundeanenadaud a* ndsionad

Aeindny AN S = S Lo s o s ; [ L S
sl Afeiiga A1 b* fAwndiga A1vas c* uae ho gandrianveviindu nislivienadnaliuzinanseiuninds
5 3 ; %
vionia naunnINIenanlegInszateatsuauditmanazgeinledunsedt daudiinavewdiiazateunldlad
P —— ANUANATNAY
0 . . . T L L Ry .
unun msviena Iaevinsvienalugsfiuzinensuiuasud danisve

a a

Ui an5e (Ficus carica Linn.) Wunaldfvanianndivd

U
v |

TunaneUseine W ansgeisng asfe wardad Wusiu dawly
Useielneugii od$elaindiuivanlud 2512 wasiulasu
Anudeniadu Wesnuznerswdunaliflinandnswayly

a a

wullmidesnseennenuaziiana Snvdadunaliifiivanuane
aeriugidnunrvesHandnfidnaduas 3s /M Je uazraane
Fodulinaiiuuanuagmennluuneiug uenntiuzionsadudu
fiufifinmuameags 1wy weaiden Indue T uasd sauts
LﬂumalﬂﬁﬁiammiQQ(Chairauengyoth, 2008) TneuziionSsilen
vengiugionisnouis dnth uazideusen JeRmeuiidiasgn
lufiuanansalinandnlanain1sgedan 5-6 Loy warnanan
anunsassigldlusan 200-300 vindeRlanty Juogiuiug
YowpAersduNasUTaTIA1 800-1,000 VmseAlandy Ty
\Wusandniifiagaumneiunsdaddulfiluiivasvgiodnule
wﬁﬁ (Suksomboon, 2016)
wzdonSuduiiniifidamifatulsauaduunea Tne
ornulsalugedunady uazsndim vennidmulaifiouros
wwhaesnlasfegaunidemnly manzdduiionsddo
Busmueuiaiuideemelugdu fidenansusasuuasiy
nalinsliwazidudamueuyiiatena (Chantakarak, 2003) waz
dwifagdu q Wy un FisAnwRsnsTeuldlunistestunananie

"Corresponding author
E-mail address: siwadon.cha@pcru.ac.th (S. Chaemchamrat)

walunaliivaneviin Siaguszasdunandneiuly wu ietdesiy
MsdvhaneveuLas TR EY 9 Wy un Eeam NIAIUAY
anNSUNTTEUInURdlsA LLasLﬁQOmwmmmawam Wiluduvedd
i1 wasiiedudadudu (Nampradit, 2001) I8 Butkrachang &
Meakbungwan (2008) na1vinmsvieraussissmvunlaglydian
funnsnaiu Wiun ldviena nszarwmadoussfidunarainuig
NFTATHAMSURLNIIU NTEAumilsdoRu Laznseawansure
walsidannsdn lifinadenmunmveadonauriing anuuduile
USinansadianunsalamsnld Usunavewdsilazanedile
Wesudihminuis wasAmruainwesd L* uay M b* usiiina
foAd a* (Funa) Tngn1svionameunssaTuAdoumeNaunaIERn
v Simsiindunsiiiivestatiosninanulindu uazannsn
484 Maichoo (2007) lavhnsAinwuavesnsvienansssrusenou
mepiiludendleiugae nuinnisvenadileluynyigaing
Mlrdennasledifivdewseduisseudeinnninnmslidviena
TawannsovliAansasuwawesddenlamely 7 §ani
Tnofsusdinanodd1vesiUdonumnisvenalyinane
maAsuwdasmaaiinegluden uaﬂmnﬁ?umiv%amaimmz]@
Undfinavilinnuemvesaninninnsliiviena
o’ﬁ’ﬁumaﬁmﬁ'ﬁaﬁmmamﬂ,umsﬁamamLﬁaﬂ%"m;ﬁa

o A

Jostudngiiy nandnnidaunmuazlidwmansenusonnnin

Online print: 28 December 2022 Copyright © 2022. This is an open access article, production, and hosting by Faculty of Agricultural Technology,

Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2022.33



N. Singpan et al. / (PRAWARUN AGRICULTURAL JOURNAL 2022) 19(2): 166-171

Ya v o v

HaNGAlne Il AUl 3783 edven1sAnwinisldTanviena
a A

Mvinzausonun MHaNAALzR NS IUGUUAALIA

gunsaluazisnsive

TNUNUNINAADIUUE Wany 5ol (CRD) wuseanidu 5
nsudsusznaulumeTansiena 5 uwuu laun 1) liviea (control) 2)
uiunsiuUTUss 3) ganseanuem 9) ganssaeaniueudtiaa
waw 5) qeriladunsizyt vhnsaiiBas 4 91 9vae 3 wa Tnevmsvie
HaTiazHE
IS

Faidenduuniondseny Uszana 4 9 Tuiuiisunaidies
Fsamusysal Aanalugraiouswoudimsinnaiadae
yhmsdurandni Annalutisnandeiudelddmiunmeans
Tuadeuligueuaniduionalagldansenaiismuelsluusay
nssiflunsagsuazihnmseransuynnsnis TnoGuvienailona
uifenl¥sflony 8 dUni ndsAnna uasifuiivanandnid onaun
Wuiilaefimswaesudivessaandionduduns vieluraa 12
dunivasanaluRounIng AL
msvuiinteya

vn1sTuf nuasadneneia3 esdanas (Lux) Uni-T
U Ut383 Advesusii andsdaeindoaind 83e Hunter lab
354 MiniScan EZ 45/0 LAV ¥alussuu CEL* a* uag b*
Fadn L* e Annuaing A +a* A AAund A -a* fio MATen
f1 +b* At AdmAes A1 -b* fa ArAniSu A1 Chroma (Co) #o
AANLTLY9E A1 Hue (ho) Ao AL uvaed Chroma (Co) =
(a*2+b*2 )1/2 Hue = tan-1(b*/a*) \ilo AL* = L*mdviona)-
LO*, Aa* = a* (WA viONA)-a0 * uay Ab* = b* (Naeviena)-b0*
L0, a0* uay b0 * Ao AdvezLfoNTnawiena (Chatsuwan
& Areekul, 2010) YWAYBINANDUVDNALAL A ITIAUAL LAY
Tnefiflumsaviesuvuiines Usinuveudsiiazanedlélng
1% Hand refractometer dathuiinsenaseiedosdaininluii
nadey 4 dunis agiin1sinseiAaNuLUTUTIUNIeEia
Tneldlusunsud1i§93Ua835 Analysis of variance (ANOVA)
Wisuiisuanuuansnavesduadelaed’ Duncan’s multiple
range test (DMRT)

167

NAN5338
Usnaaaiisossin
MnnmsinUSinauasidosruiagvonanuin ganszay
mfveudthmadutaguiafeiuadldannsadesinlilosd
USinamasiidosinuluyngaananindy o Lux Tnglurasnm
14.00 u. Faauonnvinsniiugenssarvariveudviniai
ANuarnsalunsdesiuveualaanaslasdaegluyas
1148.33-1,849.25 Luxluvazfinslivionadiauidunasnniian
Wi 2,803.00 Lux @3u9344381 16.00 w. anvieynvdnentiy
qqﬂsxmwm%Uauﬁﬁwmﬂaﬁmagﬂum 1,361.80-1,613.50 Lux
drumsliivionaiirngefigaiiniu 2,458.50 Lux (Table 1)
FlIv0%a
divemandwionadnuuanaeiunsadifeg 19l

vdAnyd Ineviarnd L* a* b c* (Chroma) waz hue angle g4

o)

1sueuduinalardunnsannianvenasindu lnedan L*

Y
a =

Windunaanviena Tuvagiiianvienavinduiien L* Nanames

' o A

VORATlAT L* U 72.62 Wy 42.65-46.96 Mud19y d1uAn a*
£ s a % ~ LY v = = a1 W
HugInsusuduinialien a* ndionatosNgndliAiu 1.98
Tuvaueii Tanvionavind udaeyluyae 12.66-14.45 (Table 2)
A1 b* ganseauAIsUBLEIaiiAnNgalaediaingy 50.85
dndanuiinduiiAegluyi 22.71-27.87 Fedamalvinausiion5ei
Womeganseareaiueuduiniaiia1ves c* uaz ho ganinian
] a A a P v Y
vevilndu laadaAn c* ndianawiniu 50.91 wag ho Wiy
87.74 lnenisluvienauazian venannvilnentiuganseay
AsupUAUING HauuienswlidRmaUAsududuateusing diu
L3 a0 Ada [ =

anszAwATUsNdIMalidi malludvdewnuuns (Table 3)
YUINHA

auzierSulesuveans (Newiena) Audagenisiu
Wnendivweraliunneneiu lnenewienaiianunitwaeglugg
27352859 daduns TAMULIINADEY LUY I 27.68-28.20
fadwns wazl o uifeafinnunitawaeg lugae 34.63-37.02
fadwns Ianueninaeglugig 33.00-35.96 Tadluns (Table 4)

uminsanatunishivieradiumvidndenauinniiuag
waneaiuMeaBi At UN SYioRaR IR INTEA YA TUBUATINAWAY
guinleduaseilaefiiminsenamiinu 24.19 way 18.69-19.31
nsu auanu dudiunavesdaiazansunladulidaig

wansinsriulnediAaglugag 9.00-11.50 oBrix (Table 5)

Table 1 The amount of light transmitted through the bagging material (Lux) at different times of the day.

Treatment Light impermeable (Lux)
8.00 am 10.00 am 12.00 am 2.00 pm 4.00 pm
Unbagged 1,902.00° 2,785.80° 4,553.80° 2,803.00° 2,458.50°
Satin transparent bag 1,292.30° 2,638.50° 2,851.70" 1,849.25" 1,613.50°
White paper bag 1,390.40° 2,660.10° 2,902.80° 1,616.83° 1,361.80°
Brown carbon bag 0.00° 0.00° 0.00° 0.00° 0.00°
Synthetic fiber bag 1,317.00° 2,018.20° 1,953.80° 1,148.33° 1,332.70°
Ftest *x *x *x *x *x
V% 24.37 16.66 12.37 7.93 18.73
** Means there was a highly significant difference. There was no significant difference between identical letters in the same column

(p < 0.01).
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Table 2 Effect of bagging materials on L* and a* value of Black Jack fig

Treatment L* a*

L* (before) L* (after) AL a* (before) a* (after) Aa*
Unbagged 48.47 42.65° -5.86° 9.12 14.02° 23.14°
Satin transparent bag 50.19 46.96° -3.22° 9.34 13.71° 23.05°
White paper bag 49.87 44.95° -4.93° 9.43 14.45° 23.88°
Brown carbon bag 50.16 72.62° 22.47° 953 1.98° 11.51°
Synthetic fiber bag 49.10 43.18° -5.92° -9.30 12.66° 21.96°
F-test ns ** ** ns ** **
Qv % 3.91 11.04 10.29 29.18 20.81 10.84

ns means no significant difference (p > 0.05)

** Means there was a highly significant difference. There was no significant difference between identical letters in the same column (p < 0.01)

Table 3 Effect of bagging materials on b*, chroma and hue angle value of Black Jack fig

Treatment b*color Chroma (c*) Hue angle (h°)
b* b* Ab* c* c he he
(before) (after) (before) (after) (before) (after)
Unbagged 34.96 25.60° 9.37° 36.12 29.52° -75.37 60.30°
Satin transparent bag 37.50 27.87° 9.63° 38.65 31.27° -76.01 63.08"
White paper bag 37.15 26.38" -10.77° 38.33 30.54° -75.76 59.89"
Brown carbon bag 36.98 50.85° 13.87° 38.19 50.91° -75.53 87.74°
Synthetic fiber bag 35.80 22.71° -13.09° 36.99 26.09° -75.36 60.41°
F-test ns ** ** ns *x ns **
v % 5.89 17.12 15.46 5.56 11.62 29.60 12.49

ns means no significant difference (p > 0.05)

** Means there was a highly significant difference. There was no significant difference between identical letters in the same column (p < 0.01)

Table 4 Effect of bagging materials on fruit size of Black Jack fig

Treatment Fruit size before bagging (mm) Fruit size after harvest (mm)
Fruit width Fruit length Fruit width Fruit length

Unbagged 27.35 28.20 36.15 35.13
Satin transparent bag 28.29 27.90 37.02 35.96
White paper bag 28.59 27.68 34.63 33.40
Brown carbon bag 28.47 28.01 34.80 33.00
Synthetic fiber bag 28.27 27.69 34.73 34.21
F-test ns ns ns ns

CV % 393 4.50 7.06 6.91

ns means no significant difference (p > 0.05)

Table 5 Effect of bagging materials on fruit quality of Black Jack fig

Treatment Weight per fruit (g) Total soluble solids (°Brix)
Unbagged 24.19° 11.50

Satin transparent bag 23.18% 11.50

White paper bag 21.18"° 11.38

Brown carbon bag 18.69° 9.00

Synthetic fiber bag 19.31™ 11.50

F-test o ns

CV % 7.99 15.11

ns means no significant difference (p > 0.05)

* Means there was a significant difference. There was no significant difference between identical letters in the same column (p < 0.05)

** Means there was a highly significant difference. There was no significant difference between identical letters in the same column (p < 0.01)
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ABSTRACT
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Sunn hemp (Crotalaria juncea) is generally used as green manure
in agriculture because of its ability to fix nitrogen. It also has potential to be
used as food and feed. The objectives of this study were to evaluate
phytosterols, vitamin E, phenolic compounds and antioxidant activity
in flower and seed and quantify fatty acid composition of Sunn hemp oil.
Flower and seed of Sunn hemp had the phytosterols of 1,217.54 mg/100g and
1,283.82 mg/100g, respectively. B-sitosterol, campesterol
and A5-stigmasterol constituted the major components of total phytosterols in
both flower and seed. Vitamin E in seed (129.33 mg/100g) was higher than in
flower (56.61 mg/100g), and the major components of total vitamin E were
similar, consisting of a-tocopherol and y-tocopherol. Total phenolic compound
in flower (111.84 mgGAE/100g) was higher than in seed
(80.44 mgGAE/100g), but antioxidant activity in seed (64.67 %) was higher
than in flower (52.33 %). Sunn hemp oil had high unsaturated fatty acids of
68.90 %. Linolenic acid constituted 57.8 % of total fatty acids followed by
palmitic acid (15.3 %) and stearic acid (11.5 %). The information is important
for utilization of Sunn hemp as food and feed.

Introduction

consisted mainly of carbohydrate (41.1 %), protein

Sunn hemp (Crotalaria juncea) is a plant
used mainly for green manure. Sunn hemp known
as Brown hemp, Indian hemp, Madras hemp or
Sunn hemp is a tropical Asian plant of the legume
family. However, it can be as animal feed. Its
flowers and young shoots can be consumed as a
cooked vegetable and an ingredient in many Thai
recipes. Sunn hemp is also grown for aesthetic
purpose in tourist attractions. According to
Chaudhury et al. (1995), seed of Sunn hemp

"Corresponding author
E-mail address: sumranp@gmail.com (S. Pimratch)

(30-35 %) and lipid (12.6 %).

High protein in Sunn hemp seed is interesting
for use as food and feed. According to Mosjidis et
al. (2012), some species of Crotalaria are toxic.
Some species are less toxic, and they do not cause
fatality in animals and birds (Savaris et al., 2019).
Most studies in Sunn hemp oil have focused on
transesterification of the oil into biodiesel
(Sadhukhan & Sarkar, 2014). Sunn hemp oil might
be suitable for human consumption. Unfortunately,
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the characteristics of the oil profile are not available
in the literature.

Unsaturated lipid acids including linoleic
acid, oleic acid and linolenic acid constituted the
largest portion (79.7 %) of total lipid. These lipid
acids are useful to health, and Sunn hemp oil can be
used as a raw material for many value-added
products such as cosmetics, soap and shampoo
(Ahmad & Ahsan, 2020). Flower of Sunn hemp has
medicinal properties such as prevention of cancer,
appetizer, curation of throat inflammation and
prevention of intestinal inflammation. For non-toxic
Sunn hemp, Punchuklang etal. (2021), reported that
leaves and flowers had high phenolic compounds,
tannins and antioxidant activity. Therefore, Sunn
hemp is interesting for use as human food, and the
value-added products from Sunn hemp should be
developed.

Currently, people are more concerned about
their health. Health food products are more popular,
and the demand for health food products are
increasing. Sunn hemp is a promising plant for
development of health food products. However, the
information on phytosterols, antioxidant activity
and Dbioactive chemicals such as phenolic
compounds, and vitamin E in Sunn hemp is still
limited. The objectives of this study were to quantify
bioactive phytochemicals and antioxidant activity
from flower and seed of Sunn hemp and develop
value-added products from Sunn hemp.

Materials and Methods
Planting and crop management

Soail after rice harvest was ploughed twice.
The second tillage was carried out at seven days
after the first tillage. Harrowing was practiced after
the second tillage. Mixed fertilizer (15-15-15) at the
rate of 125 kg ha'! was incorporated into the soil
during harrowing, and Sunn hemp seed at the rate of
93.75 kg ha! was sowed after harrowing.

Sprinkler irrigation system was installed, and
water was supplied to the field at field capacity level
soon after sowing. After emergence, water was
supplied to the crop at 3 to 5-day intervals or when
wilting symptom was observed. Weeds were
removed with uprooting, while insects and disease
were not control.

Flower was harvested at 50-60 days after
emergence for chemical analysis and product

development. The seed was harvested at 150 days
after emergence, sun-dried and threshed. The dry
seed and dry flower were used for chemical
analysis, and all analyses were done with three
replicates.

Chemical analysis for phytosterols and antioxidant
substances

Phytosterols and vitamin E

Phytosterols and vitamin E were analyzed
according to the methods described by Thammapat
etal. (2016) with minor modification. Briefly, the
samples of 2 grams each were saponified to remove
lipids. The finely-ground samples were loaded into
the mixture consisting of KOH (2 ml), NaCl
(2 ml), ethanol 95 % (2 ml) and ethanolic pyrogallol
(5 ml). 5 a-Cholestane was used as an internal
standard.

The mixed samples were warmed in a water
bath at 70 °C for 10 minutes and set aside at room
temperature. The extraction of phytosterols was
carried out with the mixture of N-hexane and ethyl
acetate at the ratio of 9: 1 and the volume of 15 ml.
The extractant was evaporated in a rotary evaporator
at 40 °C. The samples were derivatized by using
BSTFA: TMCS (99:1) at the volume of 10 pl and
pyridine at the volume of 1 ml.

All volatile substances were evaporated in a
hot-air oven at 60 °C for 30 minutes. The evaporated
samples were further dissolved with hexane and
filtered through filter membrane (2 pm).
Phytosterols and vitamin E were quantified by GC-
MS method.

Total phenolic content

Total phenolic content was determined by
Folin-Ciocalteu method (Noreen et al., 2017) .
Briefly, the finely-ground samples were extracted in
80 % ethanol at the ratio of 1:5 by weight for 24
hours. The samples were filtered with filter paper.
The filtered samples were partially evaporated in a
vacuum rotary evaporator at 40 °C. The
concentration of the samples was adjusted to obtain
the concentration of 5 % by adding 80 % ethanol.
Folin-Ciocalteu reagent at the concentration of 10 %
and volume of 3 ml was added into the samples, and
the samples were shaken for 1 minute. Na,CO:s at
the concentration of 10 % and the volume of 3 ml
was further added into the samples. After adding
Na,COs, distilled water was added, and the samples
were set aside at room temperature for 2 hours.
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Optical density was measured in a
spectrophotometer at the wave length of 7 6 0
nanometers. Gallic acid was used a standard reagent
to measure polyphenol concentration. The
absorbance was reported as equilibrium optical
density of gallic acid per 100 mg of sample.
Antioxidant activity in flower and seed

Antioxidant activity

Antioxidant activity was determined by
DPPH radical scavenging activity —method
(Loypimai et al. 2015) Briefly, the finely-ground
samples were extracted in 80 % ethanol at the ratio
of 1:5 by weight for 24 hours. The samples were
filleted with filter paper. The filtered samples were
partially evaporated in a vacuum rotary evaporator
at 40 °C. The concentration of the samples was
adjusted to obtain the concentration of 5 % by
adding 80 % ethanol.

The extractant at the concentration of 100 g/
I, and the volume of 1 ml was added to the samples
followed by DPPH agent at the concentration of 10
mmol and the volume of 3 ml. The samples were set
aside at room temperature for 30 minutes, and the
absorbance was measured at the wavelength of 517
nanometers. Antioxidant activity was reported as %
scavenging as follows;

% Scavenging = A control — A sample x 100,

where A sample is the absorbance of the sample,
and A control is the absorbance of control.

Crude oil extraction and analysis of lipid
composition

Crude oil extraction and lipid composition

Seed of Sunn hemp was finely ground and
used for oil extraction. The extracted oil was
analyzed for oil compositions using gas
chromatography according to the methods
described previously (Wanasundara & Shahidi,
1998). The oil was extracted according to the
method described by Sunarya et al. (1996). Briefly,
10 g of finely-ground seed was loaded in an opaque
bottle, and 1 0 0 ml of extractant containing
chloroform and methanol at the ratio of 2:1 by
volume with BHT 50 ppm was filled in the bottle.
The sample was set aside at room temperature for
24 hours.

The sample was filtered through a filter paper,

and the process was further repeated two times by
using the extractant of 40 ml and 20 ml,
respectively. The sample was transferred into a
liquid separator. Twenty ml of sodium chloride
(0.85 %) was added into the sample and the sample
was shaken well.

The sample was set aside at room temperature
until the water phase and oil phase were separated.
Water phase was removed from the separator and
evaporated in an evaporator at the temperature of 40
°C. The sample was stored at -25 °C until analysis
of lipid components.

Methylation

The sample was further methylated to
transform lipid into methyl ester. The sample of 100
mg was loaded into a test tube with screw cap.
Internal standard (C15:0;10 ppm) of 1 ml was
loaded into the test tube followed by sulfuric acid of
0.9M in methanol and toluene of 1 ml, and the test
tube was closed tightly.

The sample was then put into water bath at 70
°C for 2 hours, and the water bath was shaken every
45 minutes. Hexane of 2 ml was filled into the test
tube followed by sodium chloride 0.85 % of 1 ml.
The upper part of the sample in the test tube was
transferred into another test tube containing water of
Y of the test tube. The test tube was further
centrifuged to mix the sample.

The upper part of the sample in the test tube
was transferred into another test tube through filler
paper containing sodium sulphate, and the
contaminants in the sample were removed. The
extractant was removed by nitrogen.

Elimination of non-lipid contaminants

A Sep-Pak™ C18 cartridge was set up, and
the samples and solvents were applied to the system
with a 10 ml syringe. The syringe was cleaned three
times with chloroform and methanol at the ratio of
2:1viv followed by petroleum ether.

The samples were loaded into the syringe.
The test tubes of the samples were washed with the
small amount of petroleum ether, and the washed
samples were loaded into the syringe. The samples
were passed through the Sep-Pak with high speed.
3.5 ml of 5 % petroleum ether was loaded into the
syringe. The samples were passed through the Sep-
Pak with low speed, and the drops were collected in
clean test tubes. The syringe was washed with
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chloroform and methanol and passed through the
Sep-Pak with medium speed, and the washed
samples were collected in a jar. The samples were
evaporated with nitrogen and were diluted with
hexane. The sample was analyzed for lipid
compositions by gas chromatography method
(Thammapat et al., 2015).

Statistical analyses

The results are presented as mean + standard
deviation of determinations for triplicate samples.
Experimental design was a completely randomized
design (CRD). Differences were considered
statistically significant at p < 0.05. Data were
subjected to Duncan’s post hoc test where
differences were detected for homogenous subsets.
Al statistical analyses were performed using SPSS
(Statistical Package for Social Sciences, SPSS
Corporation, Chicago, IL) for Windows.

Results
Phytosterols

Phytosterols in flower and seed were rather
similar for both their contents and their

Table 1 Phytosterols in flower and seed of Sunn hemp

compositions. Total phytosterols in flower and seed
of Sunn hemp were, 217.54 mg/100g and 1,283.82
mg/100g, respectively (Table 1). B-sitosterol was
recorded as the highest composition in flower and
seed, accounting for 595.88 mg/100g and 621.29
mg/100g, respectively. Campesterol was found in
flower and seed of Sunn hemp at high contents of
316.24 mg/100g and 353.62 mg/100g, respectively.
A5 - stigmasterol was also found at high contents,
accounting for 177.07 mg/100g in flower and
198.44 mg/100g in seed. a-amyrin, A5-avenasterol,
campestanol and sitostanol were found in flower
and seed at low contents (lower than 100 mg/100g),
ranging from 7.15 mg/100gto 61.28 mg/100g in
flower and 4.58 mg/100g to 61.63 mg/100g in seed,
whereas  cycloarternol and 2 4 -
methylenecycloartanol were not detected in both
flower and seed.
Vitamin E

Vitamin E values in flower and seed were
rather similar for the compositions in flower and
seed, but they were different in their compositions
(Table 2)

Phytosteral Flower (mg/100g) Seed (mg/100g)
Campesterol 316.24+7.88° 353.62+5.112
Campestanol 19.77+1.302 14.49+1.97°
AS-stigmasterol 177.07+7.40P 198.44+3.832
B-sitosterol 595.88+6.05° 621.29+9.002
Sitostanol 7.15+0.86% 4.58+1.19°
AS5-avenasterol 40.15+1.422 29.76+4.58°
a-amyrin 61.28+1.83 61.63+2.67
Cycloarternol 0.00+0.00 0.00+0.00
24-methylenecycloartanol 0.00+0.00 0.00+0.00
Total sterol 1,217.54+17.20° 1,283.82+18.522

Mean values + standard deviation of determinations for triplicate samples. Values with different superscripts in each row

were significantly different (p < 0.05).

Table 2 Vitamin E in flower and seed of Sunn hemp

Vitamin E Flower (mg/100g) Seed (mg/100g)
a-tocopherol 32.99+3.03° 89.80+2.482
B-tocopherol 0.13+0.03 0.14+0.04
y-tocopherol 19.22+1.08° 35.39+2.442
d-tocopherol 0.33+0.15 0.27£0.12
a-tocotrienol 1.39+0.20 1.52+0.29
B-tocotrienol 0.77+0.062 0.43+0.15°
y-tocotrienol 1.78+0.09 1.79+0.15
d-tocotrienol 0.00+0.00 0.00+0.00
Total vitamin E 56.61+3.81° 129.33+0.88°

Mean values + standard deviation of determinations for triplicate samples. Values with different superscripts in each row

were significantly different (p < 0.05).
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Vitamin E values in seed were about two
folds higher than vitamin E values in flower for
most compositions except

for d-tocotrienol, which was not detected in
both flower and seed. Total vitamin E in flower was
56.61 mg/100g, and total vitamin E in seed was
129.33 mg/100g. a-tocopherol contributed to the
largest portions of total vitamin E in flower (32.99
mg/100g) and in seed (89.80 mg/100g) followed by
y-tocopherol, which contributed 19.22 mg/100g in
flower and 35.39 mg/100g in seed. y-tocotrienol, a-
tocotrienol, [-tocotrienol, d-tocopherol and J3-
tocopherol contributed to small portion of total
vitamin E, ranging between 0.13 mg/100g and 1.78
mg/100g in flower and 0.14 mg/100gand 1.79
mg/100g in seed.

Total phenolic content and antioxidant activity

Total phenolic content in flower was 111.84

mgGAE/100g, whereas total phenolic compound

in seed was 80.44 mgGAE/100g (Table 3).
However, antioxidant activity in flower determined
by DPPH method was 52.33 %, which was lower
than antioxidant activity in seed (64.67 %).

Lipid compositions from Sunn hemp seed

Lipid acids are classified into two groups
consisting of unsaturated fatty acids and saturated
fatty acids (Table 4 ). Unsaturated fatty acids
consisting of linoleic acid (57.8 %), oleic acid (8.7
%), palmitoleic acid (2.0 %) and linolenic acid (0.4
%) constituted the large portion of total lipid acids
in Sunn hemp seed. Saturated fatty acids including
palmitic acid (15.3 %), stearic acid (11.5 %),
myristic acid (1.8 %), behenic acid (0.9 %),
arachidic acid (0.7 %) and lauric acid (0.2 %)
constituted the small portion of total lipid acids in
Sunn hemp. Unknown fatty acids constituted the
smallest portion (0.6 %)

Table 3 Free radical scavenging activity determined by DPPH method

Source Total phenolics (mgGAE/100g) DPPH (% inhibition)
Flower 111.84+7.742 52.33+3.06°
Seed 80.44+5.942 64.67+2.52°

Mean values * standard deviation of determinations for triplicate samples. Values with different superscripts in each row

were significantly different (p < 0.05).

Table 4 Lipid compositions in oil extract of Sunn hemp seed

Fatty acid %
Lauric acid 0.2+0.04Y
Myristic acid 1.8+0.02
Palmitic acid 15.3+0.05
Stearic acid 11.5+0.03
Arachidic acid 0.7+0.03
Behenic acid 0.9+0.03
Palmitoleic acid 2.0+0.06
Oleic acid 8.7+0.03
Linoleic acid 57.8+0.10
Linolenic acid 0.4+0.03
Unknown 0.6+0.06
Total 100.0

1/ + Standard deviation (SD)

Discussion
Phytosterols

Flower and seed of Sunn hemp had total
phytosterols of 1,217.54 mg/100g and 1,283.82
mg/100g, respectively. Phytosterol contents in this
study were lower than that reported in rice bran oil
(1,830 mg/100g) and higher than those reported in
maize oil (909 mg/100g), sunflower oil (411
mg/100g) and soybean oil (320 mg/100g) (Van
Hoed et al., 2006). Phytosterols in cereals and

pulses such as rice, sunflower seed, almond and
hazelnut were in a range between 23 and 360
mg/100g (Van Hoed et al., 2006), which were lower
than phytosterols in flower and seed of Sunn hemp.
To the best of our knowledge so far, the authors
have not found the information on phytosterols in
flower and seed of Sunn hemp in the literature, and
the authors are not able to compare the results
directly with other studies. However, most studies
have reported on industrial hemp oil. According to
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Montserrat-de la Paz et al. (2014), the most
interesting compounds were [-sitosterol (190.00
mg/100 g), campesterol (50.57 mg/100g), phytol
(16.76 mg/100 g), cycloartenol (9.10 mg/100 g) and
y-tocopherol (7.34 mg/100 g). Blasi et al. (2022)
found that [-sitosterol was the predominant
phytosterol, followed by campesterol, as obtained
by high-resolution gas chromatography (HRGC).
Golimowski et al. (2022) reported that the
predominant sterols were campesterol (32.00
mg/100 g), B-sitosterol (130.00 mg/100 g) and AS-
avenasterol (15.00 mg/100 g). Most components of
phytosterols in industrial hemp oil were lower than
in this study.

According to Van Hoed et al. (2006), the
highest phytosterols in natural food sources was
recorded in rice bran oil. The use of cooking oil with
high phytosterols such as rice bran oil with other
food sources will help reduce the assimilation of
cholesterols and inhibit cancer cells. Previous study
in Sunn hemp oil was aimed to develop biodiesel
(Sadhukhan & Sarkar, 2016). The results indicated
that Sunn hemp oil had phytosterols slightly lower
than rice bran oil and it is promising oil for use as
cooking oil after processing to eliminate beany odor.
Sunn hemp has potential as a dual-purpose crop for
use as green manure and cooking oil as it is a hardy
plant that can be planted with minimum cost.
Vitamin E, total phenolic content and antioxidant
activity

Vitamin E and phenolic compounds receive
more attention as natural antioxidants because they
are safer than synthetic antioxidants (Pokorny et al.,
2001; Yim et al, 2013). In this study, the
components of vitamin E in flower and seed were
similar. However, vitamin E contents in seed were
higher than in flower, and the major components of
vitamin E in both flower and seed were a-
tocopherol, y-rocopherol, y-tocotrienol and o-
tocotrienol. Vitamin E is higher in the seeds than in
the flowers as the seeds store nutrients for
germination and growth of young plants. Many
previous studies have shown that the content of
vitamin E of the sunflower seed (Zilic et al., 2010),
soybean (Vasantharuba et al., 2007). However, a
literature search revealed that there is limited
information on the bioactive compounds and

vitamin E of Sunn hemp.

Sunn hemp is used primarily as green
manure, and it also used as animal feed. Flower is
also consumed as a cooked vegetable (Yasar et al.,
2022). However, the seeds of these related species
are toxic to animals and birds. Inclusion of Sunn
hemp seed at appropriate ratios did not affect
motility of broiler chicken (Hess & Mosjidis, 2008).
Scant information is available for nutrition benefits
of Sunn hemp. In industrial hemp oil, Blasi et al.
(2022) found high levels of vitamin E, with
prevalence of y-tocopherol.

Total phenolic content in flower of Sunn
hemp was higher than in seed, and the ranges of total
phenolic content were 111.84 mgGAE/100g in
flower and 80.44 mgGAE/100g in seed. However,
antioxidant activity determined by DPPH method in
seed (64.67 %) was higher than in flower (52.33 %).

According to Punchuklang et al. (2021), total
phenolic compounds in young shoot and flower of
Sunn hemp were in the ranges between 125
mgGAE/100g and 230 mgGAE/100g and 80
mgGAE/100g and 160 mgGAE/100g, respectively.
Phenolic compounds in previous study were slightly
higher than the results in this study. Punchuklang et
al. (2021) also found tannin contents in the ranges
between 150 mgGAE/100g and 350 mgGAE/100g
in shoot and 100 mgGAE/100g and 180
mgGAE/100g in flower.

The antioxidant activity determined by DPPH
method of tea beverage from Sunn hemp flowers
and young shoots were shown in the ranges between
49.40 % and 56.39 %, and 58.53 % and 72.41 %,
respectively (Punchuklang et al., 2021). The results
in this study were in agreement with those in
previous report.

If flavor is acceptable, Sunn hemp flower can
be used as tea because of its health benefits. The
selection of flower or shoot for development of tea
product should depend on consumer preference, and
further investigations are still required.

Lipid compositions of Sunn hemp seed

Unsaturated fatty acids such as linoleic acid
accounted for 57.8 % of total fatty acids. Linoleic
acid helps reduce the assimilation of cholesterols.
Linoleic acid is also
used as an indicator to evaluate the usefulness of
cooking oil. In general, linoleic acid in cooking oil
should be about 40 to 50 %. Therefore, Sunn hemp
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oil is a promising source for use as cooking oil.

Most studies on Sunn hemp oil were for
production of biodiesel (Sadhukhan & Sarkar,
2016), and the authors have not found any report on
Sunn hemp oil compositions. According to
Sadhukhan & Sarkar, (2014), oils from Sunn hemp
seed ranged from 2.3 % to 11.4 % depending on
extraction solvents. It was low compared to other
sources such as peanut (40.2-42.3 %) (Bilal et al.,
2020), soybean (16.5-25.5 %) (Huskey et al., 1990)
and rice bran (15-25 %) (Okajima et al., 2022).

Conclusion

This study has shown that there were
differences in phytosterols, phenolic compounds,
vitamin E and fatty acid distribution amongst
different parts of Sunn hemp. The contents of their
bioactive compounds of seed were higher than that
in flower. Unsaturated fatty acids constituted the
largest portion of fatty acid in the seed, and the
major components of unsaturated fatty acid was
linoleic acid. These data will provide the nutritional
basis for improving the product such as tea from
flower, cosmetic from oil seed, and providing more
information to the consumer.
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