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Abstract

This experimental study aimed to 1) determine an appropriate substitution level of Riceberry rice
for glutinous rice of khao-tan, 2) determine a suitable level of Marian plum for the khao-tan production
process and caramel syrup, 3) analyze nutritional composition and microbiological quality to establish shelf
life, and 4) assess consumer acceptance. A randomized complete block design (RCBD) was employed; data
were analyzed using ANOVA and DMRT at the 0.05 significance level. Research instruments included sensory
evaluation, a consumer satisfaction questionnaire, and standard chemical and microbiological analytical
tools.

The optimal formulation consisted of 70% glutinous rice and 30% Riceberry rice. Marian plum pulp
at 20% (v/v) effectively replaced watermelon juice, and the topping syrup was prepared with 100% Marian
plum pulp. The product provided 190 kcal per 40 g serving, containing 27 ¢ carbohydrate, 3 ¢ protein, 8 ¢
total fat, and no detectable cholesterol. The total plate count and yeasts and molds remained within
standards throughout 12 weeks of storage, supporting a 3-month shelf life for products packaged in jars and
foil pouches. Among 100 consumers, overall liking reached the “like very much” level (8.26), with 100%
acceptance and 88% purchase intention. The developed product shows strong potential as a new item for
the RICE CARE community enterprise in Nakhon Nayok, adding value to local raw materials and supporting

sustainable community income.

Keywords: Khao-tan, Riceberry Rice, Yellow Marian Plum, Sensory evaluation, Shelf-life

2 Development of Khao-tan Product from Riceberry Rice Enhanced with Yellow Marian Plum Flavor and Multigrain Topping
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Abstract

This research was to develop the Chinese steamed bun product with the objectives to study
1) three basic recipes of Chinese steamed bun, 2) the appropriate amount of three levels of sago flour to
replace sticky rice flour in Chinese steamed bun, 3) the appropriate amount of three levels of grass jelly
water to replace plain water in Chinese steamed bun using sago flour to replace sticky rice flour, and
4) the physical characteristics and nutritional value of the basic Chinese steamed bun recipe, Chinese
steamed bun using sago flour to replace sticky rice flour, and Chinese steamed bun with sago flour using
grass jelly water to replace plain water. This research was an experimental study using sago flour to replace
glutinous rice flour at levels of 10, 15, and 20 percent of the flour weight and grass jelly water to replace
plain water in the Chinese steamed cake recipe using sago flour to replace glutinous rice flour at levels of
50, 75, and 100 percent. The sensory quality was evaluated by 60 panelists. Physical characteristics and
nutritional value of the basic Chinese steamed cake recipe, Chinese steamed cake using sago flour to replace
glutinous rice flour, and Chinese steamed cake using sago flour to replace plain water were also studied.

The results of the study found that 1) Formula 1 was accepted as the basic formula; 2) 15% of sago
flour substituted for glutinous rice flour received similar liking scores to the basic formula (p>0.05); 3) 100%
grass jelly water substituted for plain water received the highest liking scores (p<0.05); and 4) physical
characteristics and nutritional value were studied. Physical property testing revealed a decrease in lightness
(L*). At the same time redness (a*) and yellowness (b*) significantly increased (p < 0.05) for the control
samples, the sago flour substitution samples, and the sago flour mixed with stevia extract, respectively.
Textural analysis indicated an increase in hardness, while stickiness decreased significantly (p < 0.05) for the
samples with sago flour substitution samples, and the sago flour mixed with stevia extract, respectively.
Regarding nutritional composition, fat, total dietary fiber, and ash contents increased steadily from the
control group to the sago flour substitution group, and subsequently to the group using both sago flour and
grass jelly extract. These results indicate that incorporating sago flour and grass jelly extract into other food

and dessert products provide the option for health-conscious consumers.

Keywords: Chinese steamed cake, Sago flour, Grass Jelly, Alternative foods for diabetic patients
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Y A

Wetau Tegesaarailuiinanaglaalddn dununzdmsunguiuilnafifesnisasuaussdviiaialuden

Y

(Karim et al., 2008) udsananudenisgesuaziardviliimani (Gl = 40.7) JuvugdmsugUrsiuminu

v
a v

Snvislafiseauinaisadauiaindulaniiae (Mesona chinensis aqueous extract, MCAE) da1s57ilgnsdu
amwihmaluldenganidl (Seah et al,, 2004) detugIdedsdiuualumaimnnvunddasnisldudagnauny
wladramiewaslddnarfenaunuidndalusunes Weiduvungwadenlinguausnguaimladen

Suusenmu

o/

AnUsEaeAn1TITY
1. Lﬁaﬁﬂmqmﬁugm%wumLsdnf{l’wmu 303
2. iiednwUmaimnzavvesudang 3 sedy nauwnuudsirinieluruidagrsiuguildsy
N58aNFUIMNETY
3. ftefnyiUTinadiangauvesineniae 3 sy nawuidilurussildutanemaunuuds
TrmieaildFunseeniuangdu
4. iilefnwAndnuuETNINIBn M LazAmAMlATUINT YesTULIIgRsugIU YumdsTTldutang

nawnunladnmiler wagvuadannulmeilddnafenawnudidalasunisueusuaingis

YBULUANITIAY

v
av A

nueildumsideuuuneass Anvidunaulangaindminuaseisssusty vaunuudedamden
wagAnuusnaianienaunuinalundadugivungs nageuguainnsUssamduda Ineddudaly
ANAsEuaztinAnwiaiviiviemisuaslasuinis angmalulagannssumans uningrqenalulagsy

WAANTEUAT F1UIU 60 AWTY TinTzviguantivianenin uazaudmlasuins lugnsigislinisseusu

ATINUNIUIIIUNIFAU
Ui JUseIRnnuduandugiuiuds 3,000 Jduradesivedlal Aleutunlnimndwazussn

A = | aa | o = v = g = o Y
u?ﬂiuﬂuﬂ@u‘iﬂﬂmmqﬁiﬂigjmef\]u drulsenounanvesusidsne wlsnwten wazuinia %ﬂﬁ\‘i“ﬁﬂ‘migﬂU
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ﬁﬂmwﬂmﬁamqq ‘mﬂmmmﬂ'&uuwumLﬁjnﬁlzjﬁ’ﬂﬁizﬁuﬁﬁmﬂuﬁamqqmn gﬂﬂzﬂLﬂUﬂ’liLﬁluﬂmﬂ"}W’N
T gesdumadentiiduumiu giddhwinbu viefinguamannsndensulsenuld

weinmilen fmslulawsadudnusznaundn Tindanugs ualileemsties ssdusznoumaall
Usgnaumeasemsanaey laun aslulawnse (carbohydrates) Sowag 92.4, 1Usfu (crude protein) $pvay
6.5, lusiy (crude fat) Seeay 0.64, low1115 (crude fiber) Soway 0.31 wazia (Ash) Seuay 0.14
(Eakkanaluksamee & Anuntagool, 2020) wdst1uunderdoslulamafudundn (> 98% ?JENLL‘ijQﬁgﬁ%@m)
Tinauantiyy wilss wagiiuuas

an Foanify sago palm Teminenaans fie metroxylon sagus rott. ag/lusd Undu wuluwn
wanedamiavnanald wu wasAsssusw vzan Uanndl us1dna awan aga Uudu wlaefidnuaemien
la soudiy 1uuvamanuii iesandseneuse asTulanse luusunugsdesas 92.5 TusAufesas 1.5
losfusosay 0.5 lvownssesay 1.5 (Varasuntomn & Thailand Institute of Scientific and Technological
Research, 2001) 91151891UN13AnwANeUniE nU71 wilsagduunasaislulawnsnfi Admiugae
Tsawmmuidesnduudsiiienieianuamnsalunisosuazmagndusi Tarsiueyyadassituadudy
msvhnuveneuluderluaauaznisgeduvenisdldian (Karim et al, 2008) wazidundsiiBmnaeslilag
gelszmnnfenay 40 FeUiinneglilaagalimuduiusiunnudsundasssduinaludonsineednig
EiasJLﬂwfwmaLLazam%lﬁ%’mﬂﬂumvﬂuLaqaLLadmaa%ﬂqﬁ'L‘fJuLﬁumq sheusyueans 1.4 Tnaladan vaei
amylopectin Juueiidegldiaiosaninsaiadunous dewuszuoavd 1.4 lnaledin wazuweavi 1,6
Inaladin ﬁuﬁﬁagﬂEJEJ&Jammfluﬁwmaﬂgiﬂaiﬁdw (Karim et al, 2008)

W38 (Grass Jelly) MIUAUMANY UNY. 517/2547 wuneds nandaeivildannisidua Aol
drudeundnslitazen YalusuAss uaznses fula1fiae (Mesona Chinensis Bentham) \Jufivdaan
UseLavnauiu sudndnvaradieduasseumi wilulnginiuasieiman iWuiitlunsegaisdliud Jassman
megnnune 1wy TeuiSeulu nssmen duiaune wirduldendeu Weewns anenmsnduiesnian
anonshudedniau duariieflansdueyyadasy arsuseneviiuedn uazaiswailiuesd 1y arsuaum
wosen (Kaempferol) kaznsnALdn (Caffeic acid) uenaniisuianfedsinsngledn (Ursolic acid) Fady
asiaunsatasansyduy imaluiden (Hyposlycemic principle) (Seah et al,, 2024) 14lun15¥nwn
13RI LLazmﬁaﬁ’mfwmﬂﬁmmﬁwET&ﬁqméé”u5@Lau"lfaﬁuaawqﬂqiﬂ%maﬁﬁmn uenaNiSediseey
ﬂ’1ﬁﬁ’aﬁwisﬁm%ﬂﬂwmaamﬁéfma%a@aizLLﬁzg%éiUﬂﬁ&TUéTyﬂLau"LeuﬁLLan—ﬂqiﬂ%ma Yo TAfnt 1IN
Fuafiae inudn deseduanuduturesinanfisuntugns mssudasuusdunuanududureniy
@it ansatndsiuadlndeluaiveiusenarfeiigungd 95 ssmueadua Wussesnan 2-0 $alug
WU 89AUsENRUMNLARUSENaUA1e 1USAY (crude protein) $ovag 4.60-10.04, lagiu (crude fat) Sosay
0.10-0.90, lea1m115 (crude fiber) Sosay 1.07-2.98 wag 11 (ash) Sevay 26.20-30.90 (Seah et al., 2024)
smﬁ'@qﬁv‘iﬂﬁl,mﬁqaﬁﬁﬁwmaﬁw W30dA1 A9 lwantiu (Huang et al,, 2025)

mu%%’aﬁﬁﬂwﬁmﬁ’uLLi’]amqlé’LLfi UIT8v84 Lohelakradet & Mahe, (2004) laAnwASWRILILEY
Meiian wuin Snsrduveadeinudseutsmgimnzaslumsndaduieierainiu 75:25 Tuns

a v

nantrunIeuvarnuleananudn Usunaudanginaunuudaiudlendsludnsdnsosay 20 uagnisly

¥ &

Wevardewy 40 Jufiwensuunniian diunisudsuasnined wuit msldudandseudsanludnsdiu 85:15
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a o 4

waztilavatufosay 3 1uflvoniuunniian uona1nil Lohelakradet & Mahe, (2008) Tdsaunn o
pnsUREildunameuilauaniovaryun wuih fuilnasonsundndusionsvuiReiiiiduna
vowuthangiosay 10 uasiovaminfesas 5 wndian
mAfemansatunsnuinafedusmsilindsnudi Wsiud uavlufusiusileemsgs
Tnsamizlsonseiinararethiitiemuausziuthmauayluiuluden uennisdinsdunuiasadinan
\fefiansiiusauazraliussdiioongvidueyyadasgs sddelunywdnuin mauslaanfesudy
omnstssananslulamsadsdeuanunsntisannismevauesvesseduinmaludenlduisdiu Tnsena
Rerestumssudueulnidesuduazinma Snvnmsmeasddudnidmui nuanfheiqranssaulasniive

@

157 PoladwaIRaTIN Wae LDL-C lipg1dltudfy donnassnuiuiddenintaimeddneninlunistesiuniig

Y o o =

lefhuludengauasiignsmunissniay sufivsiediu uagiaSuaiagiquiulusedunila (Seah et al, 2024)
AgauAmIalaruINIsnlaamuvesidang sauuifite NdnansiTesesiunazaenndasivly
fenadeiulusemenisamimialunssuaiden Wugasuiureuuidn nsiaundadusivudainuds

anquazihinfglidundedarinadentinguausngunnuasyrraiiaulaldidensuusemu

FW/Adun153e
1. fngAuilfidusudslumneaes
1.1 utheng Wuwdsenganeugivenmansuasmalulad i ivedesuiguasassssusy
3.UATATETINTIY UTTYLAIgauyInA vieviudienesaviukas dndaneianluswdld
1.2 duanfe Wanfemnuididuly wanfufuegisas 500 n3u datwalfazonn
Mntnfeigaildandoduiian 10 ans audeladenluaiueiun 30 n3u duuu 10 $2lus snas
ns04 avldinenfe 1.5 ans Jannok et al,, 2024)
2. Fumerlumssniunsive
2.1 ﬁﬂmqmﬁugmmawumLsziﬂfiﬂmu 3 gn5 11uNUNInaaeskuuduluvdenauysal
(RCBD) uazUszidiunmuniwmadszamduda §e3s 9-Point Hedonic Scale Tngldiusuau 60 au ady
p1sduazinAnwansnaluladannssuaians urinerdomaluladsvunanssuns IATIERAINIIL
wUsU59U (Analysis of Variance : ANOVA) waziU3 s uLiisua1nuunne19e9Aad os1e33 Duncan’s New
Multiple Range Test (DMRT) fisgfuannandosusesay 95

M19199 1 drunaulaguminTegaTNugIuIUILYL 31U 3 gns

s a

UMUNINAU (N5N)

uﬂqau ] ; a
gnsn 1 gnsi gnsi 3
utladmilen 750 545 750
uiavimenesou - 20 -
dhpansre 590 500 600
hituite 60 60 60
dhdan 630 405 600

fian : gmﬁ' 1 Yaisomamang (2013) Qmﬁ 2 Saengsap, Khamnuansi & Pankhiwjanan (2013) Qmﬁ 3 Wongpaisarnrit &

Julaya (2007)
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22 Anwiaiimnyaveutangnauuuddumdoluruutegreiuguildsuniseensuan
{3u 3 spdu Ao favay 10 15 way 20 vesthwiinuisiaun Masunmeasswuudsluudenaysel (RCBD)
uazUsEIuAuANsUsEaMAE §2635 9-Point Hedonic Scale TngldTusuau 60 au Faudusnanstuas
UnAnwanzimalulagannssuaians umingrdemalulagsivusaanszuns 3iAsera1AuLUsUsId
(Analysis of Variance : ANOVA) wagiU3 suiiisuainuuans19ve3A11ad s1833 Duncan’s New Multiple
Range Test (DMRT) fiszsiumnundesiufosay 95

23 FAnwUinafionngauvesitentie 3 seiu vaunudialusutsnuiiang fo Sovay 50
Sewvay 75 uarouaz 100 UseliununmnieUszamduda aagds 9-Point Hedonic Scale agl4iaudnuu
60 Au Fadusansduazindnwirazivaluladennssumans sninerdomeluladsvananszuns 3n51zs
A1AULUSUTIU (Analysis of Variance : ANOVA) wagiU3suiiisuanuunnsnswesdiadedie3s Duncan’s
New Multiple Range Test (DMRT) fisvsupmuidiosiusesas 95

2.4 ANWIAMANYUENINILEAN

N15953330AE seUU CIE L* a* uaz b* adeta3aeined (Fu Color Flex 45/0, Hunter Lab,

'
o o =

Uszinaanigowisni) (Jaen 3 9)lageAnauadng L* (Hd1 0-100kay 0 vanea Tngildidy, 100 visneds Jngn

4

o o Na

fidsou) a* (+ vunefa Tagdifiduns, - vunefa Sagfifldided) uay b* (+ mnefs Imgidmdes, - vunefa Tag
it
msmsidnuazidoduia (Texture Profile Analysis: TPA) TPA Tngldiadaq Texture Analyzer
§o4 Stable Micro Systern u TAXT Plus Uszinaanigeiinn 1daiansanszuen (Cylinder plate) v
P/36 Load cell 50 kg NAF19E1S 2 afs fmunanuidvessiarindu 1 dadwessedunil Anusaneu
nsiamindu 1 dadwnsseiuni wazanusmdinmsiawindu 2 dafwunsaeduil uazaunien (Strain)
Sovay 50 (Irngmsay 5 1)
2.5 msfinwguAmdlasuns tuntgnsiugiu suitsildudanqnaunudsimie way
yudsuilangilidiarfenaunuiua Aldsunssonsuangly iiemsinuamdasuins W
sty Ay Tshu warloemssiu smaiBues AOAC (2023) iy wazasluleinsm auisves In-house

method TE-CH-169 based on Method of Analysis for Nutrition Labeling (Sullivan & Carpenter, 1993)

NAN338
1. NANIANYIFATNUFIUVDIVUNIUITIUIY 3 AT
HANTUsTIUANAMMINUTEA ANV AR T UIUgATUE UL 3 gRs (ANT197 2)

A19197 2 AadeAuNNNIUsTAMENNELAZA1ALLANAN 1YY UILIgRTIUg Y

ANRAYLAZAIAIULANAS

AMNNNIUTEEMETURE

Tg;‘lﬂi‘ﬁ 1 Qﬂiﬁ 2 Qﬁiﬁ 3
SnwaugUang™ 8.20+0.70 8.05+0.39 7.85+0.67
ik 8.10+0.72 7.95+0.69 7.95+0.51
naw"™ 8.05:0.83 7.70+0.73 7.75+0.67
AR 8.10+0.79 8.05+0.69 8.10+0.85
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. ANLRAYLAZAIAULANAT
AAWNNUsTaNENRE

gnsi 1 gnsi 2 gnsi 3
\oduia 7.85+0.67 8.20+0.62 7.85+0.75
ANuaUlngsIU™ 8.00+0.73 8.05+0.61 8.05+0.69

Y aa

P, v | Ao o a 9
WAL @ ns KUY Afilifinuunnansiuedadived UNNEARNTEAY (p>0.05)

= o
gnsh 1 ansfi2 | | ansfi 3

AN 1 YULLERTUE I

MNA1547 2 mLaﬁEJﬂmﬂwwmwiza’mﬁusTaLLam"]mmLLmnﬁhwaaqmﬁuﬁ’mmmLﬂu'q U 3
ans wui gaalvniseonsulugnsi 1 lududnuazusing & nau Tnsflazuuulade 8.20 8.10 uay 8.05
padiu Teeglusedumnureusnn duileduia wud aalinnssensugnsi 2 laefazuuuiade 8.20 Teey
Tuseiunnuveusnn Tuvazidusand wuin aaldmseensugasi 1 windugasi 3 Taediazuuwade 8.10
Feegluseiumnuveunnn uazsuanuveulassmunuin gaslinseensulugnsil 2 wirdu gasi 3 lned
Azuuulede 8.05 Fseglusziunrmweuinniiuieniu iotuiessirmiuuusunutasdIeuiio

LYY

ATLLANG WUT1 MudnvaurdsIng @ ndu savd iedudauazauveulaesiu v 3 gns lifiauunneg

Yo o = A -

fusthaiiedfymeaindisziu (p>0.05 ) fr {3deauiengnsi 1 ﬁr{{%ﬂﬁmﬂsLLuumi&Jaﬁuqaﬁqm‘Lu
du dnwaigUsing @ ndu wagsavd mL‘?;Juzjmﬁugﬂﬂuwﬁﬁﬁ%’aﬂ%eﬁalﬂ
2. waAnw B naiivuzauveudsaanaunuulsimienlundndusivunida 3 sefu
nsAnUTinainzauvesdsngraunuudstmiedlusuida 3 sedu fnseil 3 Aade
AuMMSUsEAMARALAT A ALLANANIYRINM S ANy IS InaTivmnauveauTiananauyuutiimiealy

) -
YUHLUIIAT1N 4

a ! - o | g v v =~
M99 3 mur}\laﬂﬂﬂu’muﬂ%aﬁ‘uumL%ﬁm‘liLL{]ﬁa’le]VlﬂLLVIULLﬂQGU”I’JmuEJ%

dmitindngau (n5w)

ngAu X v v v
Qﬂi‘wugﬂu J98ag 10 J98ag 15 3988y 20
wiatnnilen 750 675 637 600
drnansie 590 590 590 590
st 60 60 60 60
¥uvan 630 630 630 630
utsan - 75 113 150

22 Use of Sago Flour and Grass Jelly as Substitutes in Chinese Steamed Cake Products



NINTIMeFenans1H U9 19 adun 3 ieuiugneu - Sumu 2568

A1599 4 AladeAunIMNIUTEA AU ALAZAIANNLANA19YBINSAN YIS NIz auveudsann

PNALNULTTNAT I MUY UL

AMAINNY ANLRBELATAIANLANGNS

Uszandusia gnsiiugnu $owaz 10 Sovaz 15 $awae 20
anwauzUsng 8.35°+076 7.98°+0.75 7.95°+0.81 7.87°+0.70
G 8.25°+0.86 7.92°+0.79 7.65°+0.82 7.53°+0.81
ndu 7.78°+0.85 7.85°+0.84 7.90°+0.88 7.55°+0.57
SR 8.17°+£0.83 7.93%°1+0.94 7.98%°+0.87 7.88°+0.90
leduita 8.20°+£0.73 7.93%°1+0.95 7.98%°+0.85 7.90°+0.95
AMUTEULNY T 8.20°+0.76 8.07°+0.82 8.08°+0.77 7.82°+0.83

o =

N : 2P FdnusiuanseiuluILeu nueia Andanawneeiuegsiituddgyeadanisedu (p<0.05)

st 1 L

qmﬁugw 10% 15% 20%

=] ' )
NINN 2 suummqmmmuuﬂm@ 4 5¥aU

9119197 4 Anadenunvnalssamdudanazaianuuaniarean sAnwUTinaiivanzauves
uthanemawmuutsimierluruits 3 sedu Ao Sevar 10,15 uag 20 vesiwiinutivimun wudh §Balv
nswausuitteray 15 Tusundu sand ieduda uazanuveulnesiu nediazuuuads 7.90 7.98 7.98 uax
8.08 audsy FeeglusziunnureuIunas azANYeUNIN AausudnurUIng wagd wuin gauli
nswoufufovaz 10 lneflaziuuiads 7.98 wa 7.92 nudndu Feegluszdumnuveuiunan e
AnsgiiAiauuUTUTIuLsIUS sUTisUALLANGA1Y WU dudnuazUTIngfidesar 10 15 wag 20 luid
AMULANANAUOITEEAYI9EaR (0>0.05) L.wi(;hammjmﬁug’maEJNﬁﬁsJﬁwﬁgquaaﬁ (p<0.05) Fuad
Jowvay 10 LmmsmmmqmﬁugmaEiwqﬁﬁ’aﬁﬁagwmaﬁa (p<0.05) d1ufovay 15 waz 20 luflanuuansiaiy

o o a

pg1dltudAyNeeda (p>0.05) iunau savR Wedudauazamnureulnesiufisesay 10 wag 15 ldunnsng

v
I~ a o v

NGATHUFIU (p>0.05) NToEay 20 UANAINAINGATHUTIU gATTegar 10 way 15 agreldedAgniada
(p<0.05)
v =2 v = % ¥

meAuUstlevdunnunevewdsann {Idedsdadenudsagnawnuudsdinmieinseduiosas 15

(o7 vunwsildulsmanaunundsiimie) uwihnsddelddiarhenawnuiialusunsiold
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3. uansfneUuimunzanduafioe 3 ssaunaunuilarluvsuudsilduleaanaunu
wlethawmilen
M13199 5 dnanlasdmdnvesvuasildudananawnuudsimisiaslddnarienaunudnlaly

USHNUNLANFAY 3 ST

YSuraerfrenaunudilan

v - usdeiildutle
1213124 1)
' ananaunuus fovaz 50 Sovaz 75 $ovaz 100
drwntien
wietnaniien 637 637 637 637
wlsann 113 113 113 113
dmanse 590 590 590 590
hstuiie 60 60 60 60
¥wvan 630 315 157.5 .
Yuanfae - 315 472.5 630

M990 6 AadeAuNIMNINUTTAMAIRALALAIANLANAYBILLRYY 3 Seau naunuaT iy

Mdudeangnawnuwladirimiles

ANRAYLAZAIAMULANGA

AMATNNIY —
. . vunanldudeang . . )
Usyarnaund o - 3988y 50 YaY 75 J98ay 100
VIﬂLLVIULLﬂQ%']’JmuEI’J

anwardsing 7.30+0.46° 7.50+0.50° 7.70+0.46" 8.20+0.61°
a 7.10+0.84° 7.40+0.67° 7.70+0.79° 8.10+1.05°
nau 7.00+0.64° 7.90+0.30° 8.20+0.40° 8.50+0.68°
AV 7.80+0.40° 8.00+0.45° 8.00+0.45° 8.40+0.67°
\eduia 6.60+0.81° 7.50+0.68° 8.10+0.54° 8.69+0.43°
ANUBBULAETIY 8.20+0.61% 8.00+0.45° 8.10+0.30" 8.30+0.65°

abcdi o 4 o o= o aw o oo and o
NG - AIDNYINLANANAUBUIUOU UUIYDI ATVUANMULANANAUDY U UYAAYNISENRTISEAU (p<0.05)

100%

75%

= 1 o v Y & H i )
AN 3 GU‘L!llLmﬂLLﬂﬂaqﬂmimquﬁqﬂjﬂmﬂLL'Vluu’]L‘Ua'] 3 3%0U

uugutliang 50%

1NANT19 6 uanrarladenNIsUsEIUAMA MM TEAaMAUNaveIdLa1Y 3 SEAUTNALNY
uatuvuasnldudsagnaunuudsdmiley wud grulviniseeusunisldiianmenaunudidanly

seAuFaway 100 Tusudnwarsing & nau savd 1eduda uazaugeulaesiy NszAumAzu 8.20 8.10
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8.50 8.40 8.69 uar 8.30 Mua Wy Feegluszduveunn WethundinsevimnuuysusiukasiUouiiioy
ANUUANFANIIRRNUT danuuanaeiuegelitedAynieada (p<0.05) Tunn 9 A Jeldinanfiesesay
100 nawnuialurussildutsaguanmutsinmien (5309 susdautiagiliinarfenaum
hid) Anwilusunousield

4. HANNIATIVAUANYULTINNILAN

wansnTindALarinneinvas doduiavesuniagnaiugu sustsildudeagnaunuuts

Gruniey warvundadsagildiaienaunuiial (m15199 7)

M15199 7 AANYUENIINEANYBILILYagnsug L Yussildudimenaunuutatnumien uagvuana

wliamadldunanenawnudidan

AMANBALNNIBAN yumtegasiugty  vunweiildutleang  vusdsutlsngitldiin
nownuudetamien  wievauwnuian
AAUEIN (L¥) 72.16 + 0.78° 69.64 + 0.38" 30.81 + 0.54°
ANALAS-LT87 (a¥) -1.50 + 0.18° 1.32 + 0.10° 3.14 + 0.42°
mﬁmﬁaq-ﬂ%ﬁu (6% 9.99 + 0.94° 11.59 + 0.32° 2.46 + 0.69°

AU (hardness) (g)
AN158aRA (adhesiveness)
(g.sec)

ANTTAUAD

(resilience)

AININIZAN
(cohesiveness)
ANANNEANEY
(springiness)
Amnumienndneeng
(gumminess)
AMSNUABNSIAE?

(chewiness)

24411.75 + 2839.72°
-69.27+ 30.70°

29.15 + 1.41°

0.54 + 0.02°

66.02 + 7.52°°

17435.55 + 886.96"

12512.45 + 865.23°

27879.60 + 1511.02°
-117.55 + 47.06°

2177 + 1.77°

0.47 + 0.02°

69.56 + 4.46°

12621.10 + 803.56°

8674.24 + 515.07°

46932.08+ 2896.54°
-60.18 + 53.48°

22.16 + 2.07°

0.42 + 0.03°

63.84 + 5.12°

18706.75 + 1814.68°

12704.70 + 2162.78°

PRy}

NUNELNE): abegagnustiumnsnaiulusuauen wneds aiifinnuwanesiuegafideddymneedn (p<0.05)

PN 7 Arauadng () AduasBes (@) uazAndmdes ity (0% vesunsgmHugIy
yusdsilldutmanaunuutsinmie warrumdaudangilddiarfenaunuie danuuandisogied
Tedfay (p<0.05) Inefiruainsanasain mumsziaqmﬁugm mumLedﬂﬁwl,l,ﬂam@dmLmuLLi’Jﬁnmﬁm GE

yumwdsanaildunarfenaunudnlar auaidu luvasiiranududunuazdunituiatueged
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Abstract

The objectives of this research were to: 1) select the prototype formula for chiffon cake
product; 2) determine the optimal amount of mulberry (Morus alba L.) leaf powder in the chiffon cake;
3) study consumer acceptance of the chiffon cake fortified with mulberry leaf powder; and 4) transfer
the production process of the chiffon cake fortified with mulberry leaf powder to the community. The
three fortified levels of mulberry leaf powder (3%, 5%, and 10% based on total cake flour weight) were
investigated and subsequently subjected to sensory evaluation using a Randomized Complete Block
Design (RCBD) with 50 panelists. A 9-point Hedonic Scale was conducted to assess appearance, color,
odor, taste, texture (including softness), and overall liking. Data were analyzed using One-way Analysis
of Variance (ANOVA), and mean comparisons were conducted using Duncan’s New Multiple Range Test
(DMRT) at a 95% confidence level.

The results of the sensory evaluation of chiffon cake for the selection of the prototype formula
found that panelists significantly preferred formulation 3 (over formulations 1 and 2) in all aspects
(p<0.05). A study investigating the optimal amount of mulberry leaf powder at three levels (3%, 5%,
and 10% of total cake flour weight) found that panelists significantly preferred the chiffon cake with
10% mulberry leaf powder compared to the 3% and 5% fortification (p<0.05). The mean preference
scores for appearance, color, odor, taste, texture, and overall liking were 7.32, 7.32, 7.54, 7.46, 7.42,
and 7.36, respectively, which is within the range of "liked moderately". Furthermore, the satisfaction
level with the training workshop on the production process of the mulberry leaf powder-fortified chiffon
cake was assessed. The results indicated that the participants had the highest level of overall
satisfaction with the workshop, with a mean score of 4.65. They believed they could use the knowledge

to create a career.

Keywords: Chiffon cake, Mulberry leaf powder, Knowledge transfer
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ﬁ')LL‘UiSﬁiZ ﬁqLLﬂimqu
n13ARLEENGATAULUUANHBWAN AN NUsEAMTUREYa T aULAN
=i Hl Yy aa o o
gnsil 1 Kim (2024) A2835nsliRzLuUAUYaU 9 SEAU
v 1 U v
gns# 2 Dechkulchar (2009) - uANwazUsINg & NAU AR 1o
40591 3 Wangwattana (2010) fura (AwY) wagauveulne s

s

AndenansruLuuTNeudnfifuslaaliniseeausuiiieldiasundluniouludunausiely

faulsdasy @ FauUsau
msAnwUsInusddumisuiiiunzay AunWUszamENdavalniauAnae
Tudnaudn k Bnshiazuuuanuray 9 szau
Sovazvesnaaiundlunousothminudadniiave - frunuuzdang & ndu savi deduda
(A1) uazAuTeUlne T

2

Filowsnasunslundeunduslaaliniseeusuiiiondndudusyuau

\Ss

geveanszuIUNSHAnTNIowANESuRTlua gy
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AN 1 ATBULLIAANITITY

AIINUNIUITIUNIIA

a vy a o s A a = oo & | 2 o ¢

FWouANLJUNARNUNLUNDTYUANUINUaNBUzLU Y ULLazIUI T ULoNaNYA FIAUN AL
Wedudanuuiaannszuiunsilivnautunesazideauasaii newasilunauduluuwes udad dinna
wazluiuuseinneng q wu dnduiienseiuy msildeniiuliiuvnumddglunisaidlasaiweadnuas
FreliAnivinnsgedu Wnenssudvedusfululdvnivemeasrasilvudadunalavdndiviidvviewsn
Tufledudayuavyy nsldluduluansiniowdnyisiinanuguduiazsnwanuyuveal osAnliuiuiu

a

FnoudndsdoidudnUszianisnansssninaudniuekazatudian lngsuauuives aluduazainuyy

UV LANUELIITY AuAMBlNiauAnlasuBnENanratedade 1wy sllauasUSunalusiuves

1

wla Usinadladiu nsiilivnlviaw saensuenmgiivarszeviainiseu Uaduwvantidmasiaysung iedurda

@ a

ANy wazdveddan Tudagtulivuildunisiuungestriieuwdnlagnisiuingivainsssuviiierian e

q

LY

mMelaguINMsiavansinuayyadasy Wi kawnded neilnnes vienmalilvazdneig q naifinSngAuimai
liiestelindnfasidguamilasuinsgsdu uidmevauswionrudesnmsvesjuilaailalagunm
(Phongudom, Sriwat and Thamwiset, 2020)

valouduiivayulnsifinisugnetnaunsvansluusemele Joailusudssiidunsnas vielhidu
drunanlusmsuazndnsueiguain uslumiou (Mulberry Leaf Powder) l4lunsiowiug Morus alba 1Ju
wugiugnite Toisa wasiluvunelug) msnzdmiumaivluidesanugnitenagdflududiuoumn luves
g

a

sEvRoeU lUvNNIN LAY mmmmﬂmmmiaq wu UsAy Ivues Indu LLawmimuauuaaaiz

q

N

s
=< =

‘Llaﬂ%ﬁﬂ‘uEJﬂ‘Ui%ﬂaUﬂ’JUﬁ’ﬁa@ﬂﬂ‘Vlﬁ%’N‘U’Jﬂ’]‘W Wy @1sfiuedn Wailiuews uwnuily waginesvu @ "Uﬂllﬁ]‘ﬂﬁﬂ/l’]\‘l

&

Wdinemarnvanes Tiun g Fuueds funsdniau anleiuluden vzasnudouvesiead
muausvvihmaluden westoaiuahadedouarssuugifudu fonafeihindumioundudmma
Tundafasiuined wu mamaunuudsandunsdmdeasdumiouluaniueiissduiesas 12 Taetdwin dea
Tantusdusinalsewnsuaravsmueyyedasy Wiy $osay 2030 wardosar 4581 mnniAnATlifing

q

Tunia @ (Levickiene, Kulaitiene, Vaitkeviciene and Rakauskaite, 2024) walunisuaiuisaudiuinauly
nandugiindulaludnsdiugetefosas 10 lnglidwmaderonuammisdssamdudanudnuazdsing &
ﬂf?{‘u AR maamauazmm%aﬂmﬁm (Javed, Amjad, Suleman, Siraj and Sabir, 2022) WA LA AU
Tumiouiidnsamgslunisldifudiunanlundndas 1wined iesnfiasiueyyadasziinsaninled
mevdsniseu Snedsheifindidessurftasnauvenseu yosayulnslinansusiuined dsnaifun
Tumiouaslugashitisafinguamisems uidsamsaairsgarul iiunansaei sivlinevaussienin
ﬁaamsmaqﬁﬁimmﬂﬁﬁu (Chanchit, Siriwan and Komolsin, 2021)
nsanenenanuiiiuyuruianud1fyedied saziduilondnvesmsiaunidsdu lasd
mnuddalunanefinngn feil 1) nsas1smutundevesumu (Community Empowerment) Wunsifisda
arwansaliunanngury wagsilinonanansafismauesdduiniu 2) metaunassgiagiusn
(Grassroots Economic Development) Fsanuiiunisnan n1suUssy waznismann thlugnsasnaansei
fiflgrarufial (Value-Added Products) M3adaau wagnaifinsgldvesasaiou dasanaumdouding

\ATEgNe 3) NMIwUNEEY (Sustainable Development) lngnisanenanaiuzaumalulagnisuaniyuwy
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anansnthmiwensvieaiusnyUszgnaldvilrimuansadssegliluseren wag 4) deaieseninemnuitiv
N15UU%F (Knowledge-Practice Gap) ﬁ?fﬂmiz:fwwammmg”l,ﬂuﬂalﬂﬁwﬁmﬂumiﬂmj'amaﬁ'y Ao 151N
nauIdTsLaruIAnTINIINTg e vieaniesufRnsgrursuliiinusslevigeaalunsufoR (Rogers,
2003) namlagazu M3sdenennui Ao nalndrdalumsvdsuanuimannslinaiduaiedioluns

Wawnasawadnsilugusssu Nwnuasugio dinn wasdwindouveuyy

Wanilun1side

1. MfadanIniauAngnsduluy

Faduman fns1edl 1 Felunsgnsusznoufodinnaui 1 drnauil 2 wazdrnunaud 3 9ntuih
a'aumamaaLm'asgmsm‘v‘hmm%umaumiwﬁm%vw&lamﬁﬂ

M13199 1 dIuNENTeTHDULANGNTAUKUY

Ysunudunaslunsasgns

nAu ansh 1 qnsh 2 ansh 3
9 Y Y Y

N5y TG N5y Saway NSy HORGH

dounaudaudi 1

utludn 110 13.50 260 21.79 200 20.55
Y] 8 0.98 8 0.67 8 0.82
dunauEd 2

Yhananse 150 18.40 150 12,57 120 12.33
Tauns (lalA) 80 9.82 100 8.38 100 10.28
dudan 50 6.13 100 - 70 7.19
UNEn 52 6.38 - - 30 3.08
UUTUIA - - 90 7.54 30 3.08
néwndiaan 5 0.61 5 0.42 5 0.51
Wgazaly 50 6.13 75 6.29 50 5.14
wndevu 5 0.61 5 0.42 5 0.51
dstuite (thifuging 80 9.82 125 10.48 100 10.28
daunaudud 3

Tgv (lln) 120 14.72 150 12.57 150 15.42
‘fwmamw 100 12.27 120 10.06 100 10.28
ASURBNYININNS 5 0.61 5 0.42 5 0.51

fian: qmﬁ' 1910 Kim (2024) qmﬁ' 2 910 Dechkulchar (2009) LLazqmﬁ 3 910 Wangwattana (2010)

AsHANTNWBULAN LYUNBUAIT
1) wsuRud IRuRTnauun 20-22 wuiuns liniludulazliseanssay s lidngnsway

e
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2) uwbsdunaueenidu 3 @ Tnethdmaudid 1 seudndetu seunthdunaudnd 2 sy
Aoy 9 Ay A TuSahdunaudni 1 ddt 2 sy dew 9 eulidrtueudew snusSeudiunauEiy
7t 3 Inefldvniuaueenmims lanuEigean wu 5 wi fldvmautunleadn 4 sniudes q dunhaa
nyeitazos ldrndwenuds

3) wisdud 3 10u 3 dw udanhdnd 1 uavdind 2 Anandriuuds swfudnd 3 nadlidai
L1 9 adufuauiodnidniui

a) suin Tagmudsasiissinlaimlusiu tidimevgaumnd 170 ssmiwaldea uiu 35-40 W17l vde
udnan uazendaiu

5) adn lnewiloouiaie anfiusiviuioudnidu iiesnwianamuagligush

6) wnzeananun lngltlnUalourauianzsouNun WaIADY 9 ATILANBIVUATINT

s nEBnTowAnTa 3 gas udr YumedeugunmYUsTaTdLRaRTudNvrUTng A nu
savf Lieduda (uty) uazauveulaeiy feinslviezuuuautey 9 seiu ndoumanuaieda
ilevnuuamdlumsuuges Taeldiu dwau 50 au Masumsvaassiuugsluudenauysel Ainszideya
naddlagliaads (Mean) wagAdsaluunnsgIu (Standard Deviation, SD) 3suiisua0d sazuLy
AsmeulasmTAiAT AN UTIINAfed Lag Duncan’s New Multiple Range Test fiszdupnuidosiusos
ag 95 lunsdifiazuuundsmiureunnniesdlififuddgyazdnidongnsiunuuinieudniiiazuuuiade
aramausnfiaauielfiasundumleuludusiely

2. MsAneURnaiivanzanvesndlumisuiiaiulundnfusidniaudn

thgmssunuuinlewdniiguilaalinissensuainde 1 udnwtinaiimnzauvemslumisuady
TugnsBviioudniunndietu 3 s2du 18ud fovar 3, 5 wag 10 vesUTumdwiinutiudn Ingldndlumioud
HARIINTAMAYUYUYTEAULAT LWASUYT NFINNUMUAT WTrlouAnESuRIluN U AR UAMN NN
Usvamduiadnudnuusdnng @ ndu sand eduia () uazanuveulassam feisnsliesuuy
Auau 9 szau lngldidu $1uau 50 Au NwnunIneaessLuvduluvienanysal Tinszvdeyaniadflag
T¥anade wazAndsavumnmsg Wisuifisusiedseaziuunuseulasnsiensienuulsusnmaien uay
Duncan’s New Multiple Range Test Tisesiupudesiufotay 95

3. N3618NANTEUIUNSHENTINHBWANETUN T TUNsia UG YUY

nsangnenansruIunIsHanTndawAnasundlundougyuu §33eldan 1 3u lugduuunisdn
lasanseusdeUfuin1g nsaenennssuIunseandriieuAniasurslusiaugyuoy drenealiuingy
FamnayuvuUszauding auanuadasl 911 40 Ay fdupoulumsiiiumudel

1) msUsganuauiuguvy Tnguszannuiuigueu eveausiufielunisinfanssueusy
f??LLa]ai’mqﬂizaaﬁl,l,azﬂiﬂmjﬂmmmiamu U MsTRTYEAUNSHEARIUNGS MsiyaAWAnSNT LAz
Tonaas1asnela

2) mynaunumseusy lnefwuademuagitidonseusuliaseunquiissnunguiinas URoR iy

a

NANMTNUFIUNITHEALULNGT TunuMTYITUNUAN AAmalasuIn1svardluntau n1sdenldingau

q

MMSSENEIUNEY WATANMSAMYTT WATANITBULAN WaTNISRUSNH AR
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3) nsddiuniseusy Buduuusituneunisdadwleudniadunddumioulnglunisousuly
Finsmeusuasiioufiiass (Hands-On) faudnisindoudunan msiliun maiudiusan nisouidn sufls
n1suNzeaNINAiN Laguugiuadaifisifiy wu nsUfusawd @ uagnduveudn nistiestunisguives
WnMdeu wagdsinusnydniiyueyliu

1) myUszdiunaniseusy davihuuvasunaieUssiiiueuiielavesidrsimeusulususig q
iy msduazinugiildsu arudniauresineins anumzaueaevuaziaeusy usu Tnglduuun
nsUsHifiuen 5 52U (Likert Scale) fio 1 = toefign, 5 = unfian nieuismauuaneida

5) mMsieszilazasuna Iiaszdnauvuasunslagmanad suazduidosuunnggiu e
Ussiiuanufinelavesfitnevsy asudeiausuuzuazuuimauiulgamseusuadanoly Snvhsseuna

nsanemenmaluladdyuu elfilugudeyanasvenslasinsludagumudu o

HaN13398
1. namsAnEaNTNWaLANgASAULUY

PNMIANNTNHDUANFATAUUUY i1 3 03 (wansdan i 2) ludsaifiunuamnsszamdua
Fudnunzding  ndu savd iloduita (AUYY) WazAuYeaulagsIl NaNTAdeUNIUsEAmMAUREYeN

FpUANGATAULUY (UARIFIANTI9N 2)

gATIULUUERTN 1 gATIuULUUgATN 2 gasiuLUUgRsN 3

WA 2 HARSUsIgRsAULULTIRWAN 3 gns

INAN5199 2 MTETNHDUANGATAURUULINAABUAMAMNIIUSEAMAURE sudnuuzUsing &

v ~

naw saund Weduda (mnuyy) wazauveulnesin wud gaulazuuuauYeugnsi 3 1Nniansi 1

wazgnsh 2 ynenuegelitedidgnealia (p<0.05) lnggnsi 3 dazuuuiafesudnuusiungiasuuy
\RRyagfiTysu 8.1820.45 s agfisedu 8.12+0.60 AunduliaziumlafgegseAy 8.06+0.70 AUTAYIAL

ATLUULAYRENTYAU 8.1420.70 suliledurda (Anuiy) dazuuuindeegsedu 8.12+40.81 UagAUAUYRY

s o = A a

Inevudinzuumadeegiseiu 8.12+0.47 fwuiideiudengnsi 3 i dudnowdniasundumdon

U
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A15197 2 AlRdLazd LTS ULNIRTTIVYRIATUUNSIAFR UNIUTEa AR av oSN oA

gnIAULUY (n = 50)

F’i'\LQEEJLLﬁ%'s‘i’JULﬁ?NL‘U‘Llll’]ﬂiﬁ?u%aﬂﬂgLLUUﬂ'\S‘l’lﬂaBU

AMENEME VNTEEERVIEHIAG
gasi 1 gasil 2 gasi 3
nwaurUINg 7.16£0.97° 7.19+1.12° 8.18+0.45
d 7.08+0.93° 7.14+1.00° 8.12+0.60"
nau 7.06+0.88° 7.10+0.83° 8.06+0.70°
AU 7.14+1.08° 7.14+0.75° 8.14+0.70°
ot (A1) 7.04+0.45° 7.18+0.95° 8.12+0.81°
ANNaUlAYT I 7.18+0.59° 7.16+1.07° 8.12+0.47°

NEWR: TIBNUNGA1RRY + A1EUTBAUUINATIY

ab S w oy = SRR SRRV as
2 densiulunaafieaiu LLﬁﬂ\‘i'ﬂﬂJﬂ’)’]llLLG]ﬂﬂ?ﬂﬂu@ﬁ]’]ﬂuu&lﬁ?ﬂiyﬂ?ﬂﬁﬂm (p<0.05)

2. wamsAnuUSinaiivanzanvesnslunmsisuiiadulundndnsidnaudn
21 wamTAnreiauiinmmenmuasaivesdluiiou
namTAengviasifivsmenmuasiedvesndluvsiou 100 A (wansisnsed 3) 6 3uaueyas e
nensnAlulagannssumans wninedemalulagsvueraniann lun1senvirsevaudfinmenngy

wnilvaslunau

A15199 3 JUNUANIINIEAINLAENILANIVRING UVt 100 NSY

ANURANIINIBAINLAZNILAT] Aidald
Fnuauziiily nedidedy finduvomanizsn lifindudiy
AT (Moisture Content) Sovaz 6.2
& (Color Value, L*a*b®) L*=47a*=-2b*=19
oH 6268
migmﬁlﬁ (Water Absorption Capacity) 25-3.0ml/g
U5 (Protein) 20-25g¢
g (Fat) 4-6g
Aslulainsn (Carbohydrate) 40 - 45 g
Toe191559 (Total Dietary Fiber) 10-13¢
101 (Ash) 8-9¢
uAaLdes (Calcium) 2,000 - 2,400 mg
wan (ron) 15 - 20 mg
Woawasa (Phosphorus) 250 - 300 mg
AT (Vikamin C) 25 - 35 mg
AaelsilaasIn (Total chlorophyll) 150 - 200 mg
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INNANITIATIERFNTRANIIN8AINLazATvoIRalunLaY 100 NSy WU weluntauduSuia

o

ANNAUAT BTN azang uedIl avdauAinilaruinsge Ussneumelusiu Inues ussmddny
! = 3 v a a o a 3
WU wARLTEL Wan Weanesa Inniud uaveasoliiladsin
2.2 HansAnwUTInuIvInzauverdluvdeuniasulunandaugidvideuan

WTneUANENTAULUUTIKUNMIARLEENAINTe 1 fie gnsi 3 inAnwivSunamsiasundluniou

o

3 56 fie Sewar 3, 5, uay 10 vesdminuladAniivun (wanwdanimi 3) dhluussdiununinnisussam

v v Y W

uasuanvalzUsINg & ndu savd WWeduda (Auyy) warAuYeUlaeTIN HANISAABUNINUSEEMN

Y

LAY N WANESURIlUVLOY (LEAIAINNTI9N 4)

InAouAnESuRIlunLDU InHouAnESUNTlUNLDU InAouAnESUNIlUnLDU

Sovay 3 Soway 5 Soway 10
A9 3 IHeuAnESURIluntau 3 syeu

A19197 4 AnefguazdulLuuinTIUYeIATIULNTIAdoUNNUSEAMALRaves T rlauAnLESY

nabuvsou (n = 50)

Aadsuazd T8 IUUNINTFIUVDIALUUUNI TNAFRUN U ST MAUA

AMANYY Ysuamslunsiou Ysuamslunsiou Ysuauwslunsiou

Souaz 3 Sowaz 5 Sowuaz 10
SnwaugUsng 6.18+0.98° 6.16+0.97° 7.3240.50°
a 6.22+0.78° 6.18+0.74° 7.32+0.67°
ﬂ?{u 6.18+0.55° 6.16+0.51° 7.50+0.57°
JAVIR 6.10+0.67° 6.14+0.69° 7.4620.69°
\oduta (AUY) 6.06+0.66° 6.04+0.68° 7.42+0.58"
ANUYBUlAYTI 6.15+1.07° 6.19+0.88" 7.36+0.44°

VNER: SIBNUNGA1RRY + A1EUTBAUUIATEIY

b fansiulunaafeaii wansinfinnuuanasiuegrslutdedAgvieeada (p<0.05)

PN 4 NanMsneEUNIUsEE A LR et N aue nies uneluvl auluUSanas oeay 3, 5 way 10 wuIn

aulvinziuumuveuIriawdngasiasundluntdeusosar 10 unnnirgasiaSundlundeusosar 3 uay 5

a o [

198l tadAvneatf (p<0.05) lnsTnouAnasunslunisusasay 10 TnzwuuduriuanuasUsng winiu

®
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7326050 F1uA Wity 7326067 Fundu winfy 7506057 Ausarnf winiu 7462069 Al odua (mnma)

Wiy 7.42:0.58 uaziuanuveulaesa Wiy 7.36x0.44 aglunasiveutiunane
MNHAMTNARBUMNIUTEAMALNE WU1 gnsvesini eud naSundluvioudl manzanaziiludteven

nssUMHA U Ao graaiundumisufosay 10 vesimiinudadn uansamnsad 5 ualdiSmanandn

HouAnAUNNa1INILAaIT99Y tngludrunaun 1 Insiasunslurtausasay 10 vastvunwdaan

A15199 5 drunaENvaItpuLAnES Ul UBtauSaray 10 vt rinuwdann

AgAu UTanaudrunau

dounaudaudi 1

utlsiAn 200 20.14
nalunLau 20 2.01
B 8 0.82
daunauduil 2

fwma‘mw 120 12.08
launs (lln) 100 10.07
Yuvan 70 7.05
UUAN 30 3.02
UUTUIN 30 3.02
nawnilaan 5 0.50
luazay 50 5.04
wndevu 5 0.50
dhstuite (thifuging 100 10.07

drunaudun 3

T (aln) 150 15.11
‘fwmam’m 100 10.07
ASUENNITNNS 5 0.50

3. MsgeneAnsTUIUNISHERINHawANESuNluvsiaugyu
Foasdumsfnwmeassuarldgnstunuuinsioudnissundumioudosas 10 vesiwiinutiadn
wendnituauiyuruud §ideldtimahesdmnudiildannisantnieuwdnadundunieuludonesliun
NAUIAMAYUIUYTEAUART LUASUYT NTUMNUMIUAT 311U 40 au auaduadiagla Tne3deldina 1 Ju
Tuguuuun1sdalasenseusiau fuRnis nsaenennseuiunsuintniiowAnasunsluntdoudyuau nan1s
Jolasans uansdsnsnait 6 wui fidrsaulasemsdumemds $1uou 30 au Govay 75) Wumane S1udu

U

10 Au ($ovay 25) Juau@niamisguouszaiuling 91uau 30 au (Segaz 75) uazilulndnw (Gains
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dea3) 911U 10 au (Feuaz 25) de1gdounidn 30 U 993w 10 AU (Segar 25) 918 30 - 39 U 99U 5 Au
(Seway 12.5) 918 40 - 49 U §1uau 5 au (Fosaz 12.5) uwazey 50 - 59 U 91uau 20 au (Seuae 50)
HaANAINElIRBEN1TIAlATINITOUSITIULURNS N1sdreneansyuIumMnantnioudniadunsly
valougeuou wud {idhsulasenstimnufisnelaiFedlunmsmeglussiuinniign (X = 4.65) daidesany
nieuvosanuiinargunsallumseusy FesntsdnevenuaznisousinumesingIns Soudemmssusy
wlaldie Bosamnsaauslulivsslendld Sesanansamenonssdnnusildsuliuagduls fanuds
nelaoglussiuinniign ( = 4.70 - 4.60) duFeddfummuiifiundinsinevsy Fosansatdeu
niedundluniouluadsendnls uaziSesenasuszneunsiinousuilanumsnzanuasduuselon day

flawolaoglusiuann (X= 4.45 - 4.22) (Lansdsnsnail 6)

A13199 6 ARAsLardIUTERUULIATEINYRIANUNINBLIRBENTTIALATINTEUTUTIURURANT N13aneven

nszvIunsHanTrilouAnaSunsluvtiougyuwy (n = 40)

51Uy x S.D. nskUana
1. mnumienmesaniuiuazgunsalluniseusy 465 067  szAuNiige
2. MIAYNBALAENITNOUANINYDIINGINT 467 051  swdunniign
3. \ilomnisousuidlaléing 468 052  szAuniian
4. onansUszneunisinevsufienumnzamanlulsslond 422 058 FEAULN
5. I§funnuifintundsimsdaousu 4.45  0.69 JLAULN
6. anansnnnuilulduselovile 470 043 szAuATige
7. annsnaevenssdnala sy liLngE UL 460 047  sEduaNiige
8. annsnBnewAniasundlundiouluaseondnla 435 068 JEAUNIN
9. arfiswelaFaslunmemenisinousulunall 465 049  szuANTign

dyUuazafiusenanisivg

HaveIN1sAREenTauAngnTAuLUY UmeasuAMANIIUTEaMANRE udneaeUsIng &
nau samA Leduia (A1) wazarameulaean wut Slewdn grsd 3 Sezuuumumeuinniian las
firzuuuaisnnuveududnuuzUnng & ndu sani eduda () uazanuveulnesiu iy 8.18,
8.12,8.06, 8.14, 8.12 ua¥ 8.12 nud Iy aglunasiveusnn Lesmndwslowdn gnsfi 3 fsueimsuayd
asiiawe favhiFeu lifisosunnufevauiin Tanvaeiun ievududr Wenawn 4 evuuanansafusaldd
wazinosenmrazidenatinatevihiu Aamihiseu Ailerseu meulidlnd Snduneuseu q vewdumiou
savdnasndes vuwed sisavuda q finanuslumsiou Wesuusenmulirnuidnuazay liuiesSosu
uazasnduveewmslumiou uenanddafieuduiinzasyilifouliuiuudifulfssosmis

HaveINsANYIMNIUTEamdNave i owanasunsluniaululSuasesas 3, 5, uag 10 wui

1 o

IndaupnasuNslumiausayay 10 wanaenudndewena@sundluntousesay 3 way 5 agnalidudAnnig

o
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Abstract

This research aimed to 1) study the formula of Butterfly Pea Bread and 2) study the appropriate
amount of soybean tofu in Butterfly Pea Bread. The experiment was designed in a randomized
complete block design (RCBD). The sensory quality in terms of appearance, color, aroma, taste, texture
and overall liking was evaluated using a 9-point hedonic scale. Fifty panelists including lecturers,
students and personnel from the Faculty of Home Economics Technology, Rajamangala University of
Technology Phra Nakhon, were used. The data were averaged (X), analyzed for variance (ANOVA) and
compared for least significant difference (LSD).

The results of the study of three basic bread formulas found that the panelists accepted bread
formula 2 the most with overall liking scores for appearance, color, aroma, taste, and texture of the
bread at a very like level. The study of the appropriate amount of butterfly pea water for bread
products at 4 levels namely 0, 4, 6 and 8 percent of water weight of total ingredients found that the
panelists accepted the second butterfly pea flower bread formula at 4 percent of water weight of total
ingredients. The overall liking scores for appearance, color, aroma, taste and texture of the butterfly
pea flower bread were at the moderate liking level. The study of the appropriate amount of soybean
tofu in butterfly pea flower bread products at 4 different levels namely 0, 15, 25 and 35 percent of the
total weight of the ingredients used in the formula found that the panelists accepted the butterfly pea
flower bread supplemented with 25 percent of soybean tofu of the total weight of the ingredients at
the moderate liking level. The addition of tofu affected the color of the butterfly pea flower bread,
causing the L* and b* values to decrease the a* value to increase the texture to be harder and denser
and it to be more elastic and soft. 100 g of butterfly pea bread with soy tofu contains 46.95 ¢ of
carbohydrates, 11.42 g of protein, 6.88 ¢ of fat, 0.75 ¢ of ash, 34.00 ¢ of moisture and 4.00 mg of

anthocyanin.

Keywords: Bread, Butterfly Pea Flower, Soy Tofu
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Abstract

The Ban Khlong Bon Tai weaving group in Chon Daen District, Phetchabun Province, seeks
natural dyes and textile products that reflect local identity, particularly purple tones derived from
indigenous plants. This study aimed to (1) identify local plants capable of producing durable natural
purple dyes for cotton fabric as alternatives to synthetic dyes, (2) Design woven fabric bag products
from natural dyes and (3) transfer knowledge of natural dye dyeing to the community. A mixed-methods
approach was employed, in which cotton fabrics were dyed with teak leaves, sappanwood, and
butterfly pea flowers, combined with alum and limewater mordants, using a 3x2 factorial design. Color
parameters (L*, a*, b*) were analyzed with a spectrophotometer, and wash fastness was evaluated
according to AATCC standards.

The results indicated that teak leaves produced the most distinct reddish-purple dye. When
combined with limewater, the dyed fabric exhibited greater wash fastness (grade 3-4) than with alum,
while maintaining good color retention (grade 4-5). The dyed fabrics were further developed into tote
bags and souvenir bags. Expert evaluations identified tote bag design 2 and souvenir bag design 3 as
the most appropriate, leading to prototype production. Feedback from 30 weaving group members
revealed a high level of satisfaction regarding product quality, price, and aesthetic appeal, and
highlishted the effectiveness of the workshop in enhancing practical application. This research
underscores the potential of local plants in producing durable natural purple dyes and developing
distinctive woven textile products. The outcomes highlight opportunities to enhance economic value,

strengthen cultural identity, and promote the sustainable self-reliance of community weaving groups.

Keywords: Natural dye, Teak leaves, Handwoven cotton, Purple color, Cotton bag products
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Abstract

This study aims to analyze the movement patterns of the number of international tourists
entering Thailand through the Sadao border checkpoint in Songkhla Province in each period, in order
to examine the trend, seasonal variation, and cyclical components of the time-series, and to compare
the forecasting performance between the Holt-Winters exponential smoothing method and the
Box-Jenkins method. The data consisted of monthly numbers of international tourists entering Thailand
via the Sadao border checkpoint during 2012 to 2019, totaling 96 months. The data were devided into
two subsets: a training set covering 2012-2018 and a testing set for 2019. These datasets were used to
estimate and evaluate two time-series forecasting techniques, namely the Holt-Winters exponential
smoothing method and the Box-Jenkins model. Model adequacy and forecasting performance were
assessed using the mean absolute percentage error (MAPE) and the root mean square error (RMSE).

The results showed that the number of international tourists entering Thailand through the
Sadao border checkpoint, Songkhla Province, from 2012 to 2019 exhibited a steadily increasing trend
over time and was significantly influended by seasonal factors. The seasonal index was highest in
December, followed by June, April, and March, respectively, while September had the lowest seasonal
index, followed by January and October. In addition, a cyclical component was observed, as the pattern
of increases and decreases in tourist numbers tended to repeat during the same periods each year.
The comparison of forecasting performance indicated that the Holt-Winters exponential smoothing
method outperformed the Box-Jenkins model, yielding a lower mean absolute percentage error
(11.29%) and a lower root mean square error (24,609.12). Therefore, the Holt-Winters exponential
smoothing method was found to be more suitable for forecasting the number of tourists entering
Thailand through the Sadao border checkpoint than the Box-Jenkins model. Accurate tourist arrival
forecasts obtained from such models provide essential information to support tourism policy
formulation and planning, as well as to enhance the efficiency of resource management and the long-

term development of the tourism sector.

Keywords: Tourism forecasting, Border tourism, Sadao checkpoint
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Abstract

This qualitative research aimed to: 1) explore and analyze the underlying problems of secondary
school students from families with economic, social, and learming disadvantages; and 2) design and develop
a “Young Entrepreneur Model” as a transformative pathway aligned with the leamers’ real-life contexts.
The participants were selected using purposive sampling and consisted of four groups: 1) thirty upper
secondary school leamners from Twarawadee School, Mueang District, Nakhon Pathom Province, who
experienced economic and social limitations; 2) twenty teachers and school administrators; 3) five parents
and community representatives; and 4) three experts or practitioners in education and career development.
The research instruments included brainstorming tools via Padlet and Mentimeter platforms, as well as field
notes. Data were collected through observation, in-depth interviews, focus group discussions, and public
forums. The data were analyzed using content analysis to identify key issues and themes.

The findings revealed two key results: 1) learners from low-income and socially disadvantaged
families faced multidimensional problems including financial hardship, family conflict, poor physical and
mental health, low literacy, and learning behaviors misaligned with real-life situations; and and
2) the development of “Young Entrepreneur Model,” which consists of three pathways: 2.1) the Income
Path, aimed at generating small-scale income during school years; 2.2) the Life Path, focused on guidance
and life design; and 2.3) the Well-being Path, centered on the development of physical and mental health.
The model employed integrated leaming strategies to enhance competencies and self-esteem. The results
indicated that Young Entrepreneur Model can serve as a bridge, transforming learmers” “problems” into

“opportunities” for their well-being and career development.

Keywords: Young Entrepreneur, Micro-success, Entrepreneurship, Leamner Development, Well-being
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Abstract

This research aimed to assess the active learning management competencies of primary school
teachers in small schools in Lampang Province in applying Active Learning approaches combined with Active
Reading skill exercises, and to examine the effects of using Active Learning approaches combined with Active
Reading skill exercises on the reading abilities of primary school students in small schools in Lampang
Province. The research population consisted of 115 Thai language teachers at the primary education level
in small schools in Lampang Province, selected through voluntary sampling, and 1,34 2 students in grades
1-6. This study employed an experimental research design. The research instruments included Active
Reading skill exercise workbooks based on PISA assessment guidelines, a teacher competency assessment
form for active learning management, and a student reading ability assessment form. Statistical analyses
included mean, percentage, and standard deviation.

The research findings revealed that teachers possessed active learning management competencies
at an excellent level, with a mean score of 4.48. When examined across three dimensions, the dimension
with the highest mean score was learning management at an excellent level with a mean of 4.52, while
learning design and learning measurement and evaluation dimensions were at a very good level with means
of 4.48 and 4.38, respectively. Students' reading abilities through the use of Active Leamning approaches
combined with Active Reading skill exercises achieved a mean score of 14.66, which was at a good level,
representing 73.30 percent. Grade 4 students attained the highest mean score in reading comprehension at
19.29 (95.10 percent), whereas Grade 2 students achieved the lowest mean score in reading comprehension

at 13.24 (66.20 percent).

Keywords: Active Learning, Active Reading, Instructional Competency, Primary School Students
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Abstract

This descriptive research aimed to study guidelines for developing a Master’s degree curriculum
for vocational education teachers. The study was conducted in two phases. Phase 1 involved a survey
of the demand for further education. The population for this research consisted of teachers and
personnel from 123 public and private vocational education institutions in Bangkok and its vicinity.
A sample of 330 teachers and personel from 123 public and private vocational institutions in Bangkok
and its vicinity was surveyed. Data were analyzed using frequency and percentage Phase 2 focused on
identifying curriculum development guidelines through a focus group discussion with seven experts.
The research instrument was a set of guiding questions, and the data was analyzed using content
analysis.

The research findings reveals that 52.12% the participants had a demand for a master's degree,
and 69.10% required a professional teaching license. The most preferred study period was the weekend
program (71.51%) due to their full-time jobs, teaching loads, and other assigned duties. The top three
factors influencing their decision to pursue further education were: 1) educational qualifications,
2) the ability to enhance work performance or careers, 3) the practical relevance of course content,
and the convenience of class attendance. The proposed curriculum should focus on learning outcomes
relates to competency-based curriculum development, integrated vocational learning management
utilizing digital technologies, and professional ethics. Additionally, The study concludes with three key
considerations fot curriculum development: aligning with global vocational education trends, defining

clear program foci, and designing flexible study plans to accommodate different learner groups.

Keywords: Graduate Level Curriculum, Curriculum Development Guidance, Vocational Education
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Abstract

Supply chain management (SCM) for exporting Thai pineapples to China is a critical component
of Thailand’s agricultural export sector. However, the export process faces significant challenges
due to inadequate communication and coordination among upstream and downstream actors.
For example, farmers often lack close contractual relationships with factories, shippers, and dealers,
which leads to problems with product quality, post-harvest handling, and damage during processing
and transportation. The aim of this study was to analyze the Thai pineapple export supply chain to
China with R3A route (Chiang Rai to Kunming) by using Value Stream Mapping (VSM). Data collection
involved interviews and on-site observations with all stakeholders in the export process, such as
farmers, trimming factory, shippings, customs and dealers from China. The interactions among these
groups are critical for identifying and minimizing waste across the supply chain. The result of this study
could identified 38 activities across the supply chain. The VSM results showed 5 activities, 10.70% were
NVA, 30 activities 82.12% were NNVA, and 8 activities 7.18% were VA. The activities could be reduce
time and improve efficiency was NVA and NNVA. For instance, dealers waiting time confirmation from
factory 1,440 mins, waiting truck to load in pineapple farm 60 mins. The principles of lean manufacturing
are applied through close communication, effective collaboration, and contract farming among farmers,
trimming factories, and dealers. Lead times are thereby reduced, and the efficiency of supply chain

management for Thai pineapple exports to China is enhanced.

Keywords: Lean Manufacturing, Value Stream Mapping, Pineapple Supply Chain, Export to China
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Introduction

Thailand's fruit industry is recognized for its significant export potential to the global market.
Demanding for Thai fruits has increased significantly in recent years. China has become one of Thailand’s
key export market. Inyear 2016 and 2019, pineapple exports to China accounted for 86% of Thailand’s
total pineapple exports worldwide, with most exports consisting of the Phulae pineapple variety.
Phulae pineapples are extensively cultivated in Chiang Rai Province (Ferreira et al., 2022). In year 2022,
Thailand’s pineapple industry generates approximately 39,601 million baht in income, with most of the
economic benefits retained domestically through employment and raw material utilization (Food
Intelligence Center, 2017). In figure 1 shown the pineapples are processed into a variety of value-added
products. In 2020, the export volume reached 290,578.34 tons, accounting for approximately 13,207
million baht in export value (Food and Agricultural Organization of The United Nations FAO, 2022).

® V2561 - yorn22561 @ uhnud2sez - yaiiD2562 @ UhnaD2563  m yainD 2563 @ uhnwd 2sed
o ywm D 2564 @ Uianwi 2565 - yawn D 2565 e yawusin

Figure 1: Export statistics on fresh or frozen pineapple exports
(Office of Agricultural Economics, 2022)

Factories that export pineapples must comply with the following standards: GMP, DOA,
HACCP, GACC, SPS, PC, and GHP. In addition, exporters must possess Form E documents for trade with
China. The export route goes through Chiang Khong District via Route R3A. It passes Huai Sai Checkpoint
in Bo Kaeo Subdistrict, Laos, and continues to Kunming, Yunnan Province, China. R3A route is considered
the most efficient, covering a total distance of approximately 1,240 kilometers. The export of Thai
pineapples to China involves complex processes across the upstream and downstream supply chains.
Key challenges include inconsistent product quality and damage incurred during transportation.
Inadequate selection of farmers required to comply with Good Agricultural Practice standards
significantly contributes to these issues. Furthermore, insufficient skills in cutting and trimming
operations at processing factories present an additional gap that adversely affects overall pineapple
quality.

Lean manufacturing is an improvement tool used to reduce costs and time and enhance
efficiency across various companies. Reducing unnecessary activities and controlling inventory levels

helps companies save costs (Ditkaew, 2022). Value Stream Mapping (VSM) is a conceptual tool in lean
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thinking used to visualize all processes and activities. It focuses on reducing process steps or eliminating
unnecessary activities to improve efficiency. VSM classifies activities into Value-Added (VA), Non-Value-
Added (NVA), and Necessary but Non-Value-Added (NNVA). NVA and NNVA activities are major
challenges for companies that need to be addressed in order to improve efficiency. Phuangsubsin
(2024) and Ferreira (2022) applied Value Stream Mapping (VSM) to improve operational efficiency and
analyze material flows within the production process. VSM can be used to improve the time and
efficiency of Thai pineapple export supply chain to China. The supply chain involves multiple
stakeholders, which often leads to process inefficiencies and delays. These time losses can negatively

affect pineapple quality, as pineapples are perishable goods.

Research Objective

1. The aim of this study was to analyze the Thai pineapple export supply chain to China using
Value Stream Mapping (VSM) to classify activities as Value Added (VA), Non-Value Added (NVA), or
Necessary but Non-Value Added (NNVA).

2. To analyze the Thai pineapple export supply chain by examining the interactions among
farmers, factory operators, laborers, and transporters in order to identify and reduce waste throughout

the supply chain.

Scope of the study

The Thai pineapple export supply chain comprises all parties involved in the export process
2 exporter, 2 farmers, 1 operation factory, 2 Transportation company, 2 document company, 1 agent
company and Thai custom. Value Stream Mapping was applied to analyze the current state and identify
the future state of the supply chain. The participating organizations were selected from a major
pineapple exporting company. Data collection involved interviews and on-site observations. This study

was conducted in Chiang Rai Province, Thailand, in 2023.

Research framework

This research focuses on analyzing all steps and processes within the Thai pineapple export
supply chain. The framework begins with the purchasing activities initiated by Chinese agents, followed
by interactions with Thai merchants and farmers. It then covers the stages of product sorting,
preparation, documentation, inspection, and transportation through Thai customs, continuing across
the Lao border, and finally reaching China as shown in figure 2. Exporting pineapples to China involves
not only the physical shipment of products but also strict quality inspection and regulatory compliance.
Given the short shelf life of pineapples, effective supply chain management is essential to ensure rapid
and timely delivery. Therefore, this paper aims to examine and analyze a case study of the pineapple

export supply chain to China. Data collection involved interviews and on-site observations.
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Figure 2: The VSM Steps for the the Supply Chain Management of Exporting Thai Pineapples to China

Literature Review

The physical characteristics of the Phulae pineapple

Phulae pineapples have slender, light green leaves with a pink stripe along the leaf edge and
thorns running the length of each leaf. The fruits are small, weighing 1-1.5 kg (Kongsuwan et al., 2009).
The pips are usually long, erect, and pointed, about 1 to 1.5 times the length of the fruit
(Arwatchananukul et al., 2025). The quality of appearance and taste, which are observable external
traits, is commonly used as the standard criterion.

Documents for exporting fruit from Thailand to China.

Document for exporting to China must comply with Chinese import regulations. In particular,
there are hygiene and safety requirements for fruits that all importers must follow. Currently, the
Chinese Customs Authority is responsible for overseeing health and safety inspections. Their oversight
is a key part of the import approval process. Chinese fruit importers must hold a valid fruit import
license to import fruit.

-CheckList of Exporting Fruit

® Plant stew must be removed and packed using appropriate methods under the supervision of

the Ministry of Agriculture and Cooperatives.

® A hygiene certificate (PC) must be accompanied at all times. Producing farmers must register
as exporters with the Department of Agriculture and apply for GAP and GMP certification.
Exporting farmers must request a Phytosanitary Certificate or PC from the Department of
Agriculture to attach to the products to be exported.

® The 10 types of fruit exported from Thailand must come from GAP-certified plantations and
GMP-certified packing plants and have been registered by the Thai Department of Agriculture

and Chinese agencies before shipment.
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® Thai fruits exported to China No need to pay import taxes You must have a Certificate of Origin

(Form E) to show to Chinese customs.

Lean Manufacturing

Lean manufacturing was introduced by Toyota Company, focusing on creating value by
eliminating waste in all activities (Touriki et al.,, 2021). Lean manufacturing also promotes the efficient
use of production resources, shortens production lead times, and enables higher quality, lower costs,
and greater production flexibility. Lean manufacturing identifies eight wastes for analyzing non-value-
added activities: defects, overproduction, waiting, unused talent, transportation, inventory, motion, and
over-processing. Waste has a significant impact on organizational processes and, therefore, needs to be
reduced or eliminated (Hossain & Purdy, 2023). Lean concepts have been applied in agricultural
production to eliminate waste in operational processes, crop maintenance, and harvesting activities
(Salano et al,, 2019; Carrijo et al,2024). Lean tools such as Value Stream Mapping (VSM), PDCA, and 55
have been implemented in agricultural crop production to reduce waste in operational processes
(Martins et al, 2023).

Value stream mapping

A value stream map is an important tool for studying the values or needs that arise from the
customer's perspective. This diagram is therefore used to provide an overview of the entire process
flow taking place (Heydarzade et al., 2025). Activities that do not create added value and activities that
need to be done but do not add value Therefore, value stream diagrams are important to separate
waste or waste for future improvement. Future state map (Naeemah & Wong, 2023). The process of
doing activities (VA, NVA, NNVA) is the mapping of the value stream, which is used to classify activities
into 3 types as follows (Dara et al., 2024). Value Added (VA) activities involve changes in form or value
that transform raw materials into finished products. Necessary but Non-Value Added (NNVA) activities
do not add value to the product but are required to support the process and therefore cannot be
completely eliminated. These activities are often associated with the seven types of waste, namely
transportation, inventory, motion, waiting, overproduction, overprocessing, and defects. Non-Value
Added (NVA) activities do not add any value to the product and represent pure waste that should be
eliminated from the process. A coffee farm implement VSM to explore the agriculture operation process
and increasing the productivities by improve time and proess (Carrijo et al,2024). A Swedish dairy farm
applied Value Stream Mapping (VSM) to improve process efficiency by eliminating waste and enhancing
value flow (Melin & Barth, 2020). Value Stream Mapping (VSM) has become a widely used approach for
improving production processes. It provides a clear and easy-to-understand visualization of process

flows, enabling organizations to align goals and share information effectively.
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Research Methodology

This research is a field study that involved direct interviews with individuals participating in the
export of pineapples from Chiang Rai Province, Thailand, to Kunming, China. The sample eroup
comprises pineapple export companies to China, with data collected in Chiang Rai Province. A large
export company was selected as the case study. Data collection involved interviews and on-site
observations. The interview questionnaire was designed to examine processes and activities in the
pineapple export supply chain and to collect actual processing time data. The research and data
collection were conducted in the following stages:

1. To collect the data on pineapple export standards and regulatory requirements for
shipments routed through the Chiang Khong Customs checkpoint to China.

2. Data on the Thai pineapple export supply chain were collected from key stakeholders,
including two exporters, two farmers, one factory operator, two transportation companies, two
documentation companies, one agent company, and Thai Customs.

3. Summarize the activities along the Thai pineapple export supply chain to China via the R3A
route using Value Stream Mapping (VSM), encompassing all parties involved in the process, including
farmers, factory operators, laborers, transporters, and consumers.

4. To analyze the supply chain using VSM by classifying VA, NVA, and NNVA activities to identify
waste and evaluate performance, time using average.

5. To evaluate the Thai pineapple export supply chain to China based on the results of the
Value Stream Mapping (VSM) analysis.

6. To summarize and discuss the research findings.

Research Result

This research examined the supply chain activities involved in cross-border trade to the
People’s Republic of China using the Value Stream Mapping (VSM) methodology. The focus is on the
trimmed pineapple supply chain from order placement by Chinese customers through dealers,
factories, and agricultural producers to export via customs and delivery to customers in China, as

illustrated in Figure 3.

s o

Farmer ) )
Harvest Pinapple Transportation Manufacturer

¥
m - -8 < m

China Thai -Lao Friendship Bridge Thai Custom Agent Company

Figure 3: Supply Chain of Thailand’s Pineapple Exports to China
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This research examined the supply chain activities involved in exporting trimmed pineapples
from Thailand to the People’s Republic of China using the Value Stream Mapping (VSM) methodology.
Six groups within the supply chain were studied covering the entire process from order placement to
delivery. The process begins with dealers receiving orders from Chinese customers, typically through
middlemen. Dealers forward the orders to factories, which coordinate with farmers to prepare the
required quantity of pineapples. The factories collect pineapples from farmers and select them based
on size criteria. The pineapples are then cleaned with water, peeled, and trimmed for visual appeal.
Following this, the pineapples are placed in plastic baskets, rinsed twice with water, and rinsed with
salt water to maintain freshness and hygiene. After draining and drying, the pineapples are packed into
PE plastic bags, sorted by color and size, and checked in foam crates for secure packing.

For export, the necessary documents including phytosanitary certificates, certificates of origin,
and product declarations are prepared for inspection by the Department of Agriculture. Export
information is entered into the customs system, and the goods are transported from the factory to the
customs checkpoint. Cross-border transportation involves transferring goods from Thailand to the Lao
PDR, changing tractor heads at the Huai Sai checkpoint, and then transporting the goods from the Bo
Ten border checkpoint to the Kunming market in China. Finally, the pineapples are delivered to Chinese
customers.This comprehensive approach provides a clear overview of the current “as-is” supply chain,
enabling analysis of value-added and non-value-added activities and informing the design of a future

state to improve efficiency and resilience in the cross-border pineapple export proce
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Table 1 Value Stream Mapping of the Pineapple Export Supply Chain

Partner No. Activity Average Time Operation Transportation | Inspection Wait/Store VSA
(Minute)
1 Dealer order through middlemen. 4,320 NNVA NNVA
Dealer 2 The factory takes orders from middlemen. 1,440 NNVA NNVA
3 The factory sends pineapple orders to farmers. 1,440 NNVA NNVA
4 Harvesting (cut off the skin and cut off the head of the pineapple.) 120 VA VA
5 Farmers select size and color 120 VA VA
Farmer
6 Transportation of a pineapples by trucks 60 NNVA NNVA
7 Transportation of pineapples to the factory (approximately 80 km.) 120 NNVA NNVA
8 Selection of pineapple sizes (according to factory standards) per 1 ton 60 NNVA NNVA
. 9 Clean the pineapple with salt water for the first time 60 VA VA
Trimming
factory ; A
10 Peeling and trimming 240 VA VA
11 Placing pineapple in a plastic basket and soaked for cleaning with water 180 NNVA NNVA
12 | Time 2 for washing process with water 120 VA VA
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Partner No. Activity Average Time Operation Transportation | Inspection Wait/Store VSA
(Minute)

13 | Washing pineapple 3 times with salt water 60 VA VA
14 | Dry the pineapple to drain the water 60 NNVA NNVA
15 Packing pineapple in PE plastic bag separated by color and size 240 VA VA
16 Pack tightly into a foam crate filled with wax and wait for pickup 60 VA VA
17 | The transport company receives orders to pick up products from the cutting factory 1,440 NNVA NNVA
18 Confirmation orders to pick up products at the shipping factory and send them to the factory 1,440 NNVA NNVA

Shipping | 19 Waiting for confirmation to receive the product at the factory 1,440 NVA NVA NVA
20 | Inspection and receiving pineapple from the factory 10 NNVA NNVA
21 Submit phytosanitary certificate documents (Certificate of Origin, Form B) and declaration 10 NNVA NNVA
22 Filing out export information in file system 10 NNVA NNVA
23 | Waiting for the car to come pick up the product 60 NVA NVA

Shipping | 24 Cleaning and disinfecting containers before transporting the product 60 NNVA NNVA
25 Adjusting the cabinet temperature to 8 degrees 60 NNVA NNVA
26 Transporting container (conveying method: 1 truck container) 120 NNVA NNVA
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Partner No. Activity Average Time Operation Transportation | Inspection Wait/Store VSA
(Minute)
27 Fill out the document (Form E) 10 NNVA NNVA
28 | Waiting to receive documents from the factory (Form E) 10 NVA NVA
29 Close the seal from the Department of Agriculture 7 NNVA NNVA
30 Move goods to Chiang Khong checkpoint 120 NNVA NNVA
31 Bring the car in for weighing (1 car) in Chiang Khong Custom 5 NNVA NNVA
32 Official custom check documents and the status of goods 5 NNVA NNVA
33 Issue a weight sheet to the driver 2 NNVA NNVA
34 Change transfer heads from Chiang Khong Customs to at Huai Sai Checkpoint, Lao PDR 90 NNVA NNVA
Custom
35 | Waiting to replacing Container heads at Huai Sai checkpoint, Lao PDR 5 NVA NVA
36 | Transportation from the tractor exchange point from Huai Sai checkpoint to Boten checkpoint, 420 NNVA NNVA
37 | Waiting to replacing Container heads at Bo Ten checkpoint, China 5 NVA NVA
38 Cross-border transportation from Bo Ten border to destination at Kunming Market, China 180 NNVA NNVA
Total 14,209
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Table 2 The breakdown of activities occurring in the supply chain.

Activities Operation time (Minute) Percentage (%)
Value-added activities (VA) 1,020 7.18%
No value-added activities (NVA) 1,520 10.70%
Necessary non-value-added activities (NNVA) 11,669 82.12%
Total 14,209 100%

Table 2 provides an overview of activities in the pineapple supply chain from production in
Thailand to export to China. Data were collected from the agricultural sector, factories, transport
companies, and the Chiang Khong customs checkpoint. Analysis revealed that completing activities
from the factory to the tractor change point at the Huay Xai checkpoint in Lao PDR took a total of
14,209 minutes. These activities were classified as follows: non-value-added (NVA), consisting of 5
activities and accounting for 10.70%; necessary but non-value-added (NNVA), consisting of 25 activities
and accounting for 82.12%; and value-added (VA), consisting of 8 activities and accounting for 7.18%.
Waiting time is a form of non-value-added activity that can be reduced or eliminated through effective
coordination and management among supply chain participants. For example, contractual
arrangements among farmers, processing factories, and transportation providers can be used to
schedule operations more efficiently, thereby reducing this source of waste. NNVA is an activities that
cannot improve the value of pineapple but need to do. For this activities can be improve by improve
of training of staff, operation of cutting infarm, peeling steps, packing.

Lean implementation

The analysis tool is used to examine an organization’s business environment through the
principles of lean manufacturing. This analysis helps organizations better understand their business
processes and improve operational efficiency. It also identifies potential opportunities and obstacles
that may arise in the future, supporting strategic planning and operational decision-making. The analysis
is presented for a four-party supply chain of pineapple exports to China.

Farmers

The transportation time and truck loading after harvesting are considered necessary but non-
value-added (NNVA) processes. These activities can be optimized by reducing unnecessary steps and
improving time management through closer communication of key information, such as total tons,
number of staff, and number of trucks. Effective management of the loading process can help farmers
minimize product loss and damage.

Trimming factory

Managing pineapple attributes, such as size, color, and sweetness level, can address quality-
related issues that are necessary but non-value-added (NNVA) activities. Improving the efficiency of

dealers' demand and supply management presents an opportunity for factories to trim production
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costs. Additionally, staff training is essential to maintain quality standards and minimize product
damage.

Export Companies

Identifying factories or farmers that meet Chinese regulatory standards is essential. Joint
ventures or strong collaboration can support the development of long-term, mutually beneficial
relationships. Free Trade Agreement (FTA) provide Thailand's export market with more opportunities to
enter new markets.

Customs

E-Customs is a digital system that streamlines the submission and verification of export and
import documents. It improves efficiency by reducing manual paperwork, speeds up processing, and
enhances transparency in cross-border trade. Documents are used to certify the quality and compliance
with standards of farmers’ products, as well as of production and trimming factories. Examples include
PC, HACCP, GAP, GMP, DOA, SGS, and ISO certifications. For exporting pineapples from Thailand to

China, Form E is used.

Conclusion and Discussion

This study examined the supply chain of pineapples from Chiang Rai, Thailand, to Yunnan
Province, China, by using Value Stream Mapping (VSM). The supply chain exporting pineapple consist
of 5 parties, dealer, farmer, trimming factory, shipping and customs. Activities were classified as value-
added (VA), necessary but non-value-added (NNVA), and non-value-added (NVA). Waiting activities (NVA)
related to dealer and farmer confirmation and vehicle availability for transporting pineapples to the
factory can be reduced through effective management practices, thereby shortening processing time
and improving operational efficiency. NNVA activities may enhance operational efficiency by providing
staff training in specific tasks, such as packing, cutting, or peeling pineapple. Streamlining these steps
will reduce total lead time, increase product throughput, minimize losses, and enhance the
performance of the pineapple export supply chain. The documentation required for importing
agricultural products into China is classified as an NNVA activity. These documents are essential for fruit
exports and must comply with regulations, including the Phytosanitary Certificate, Good Agricultural
Practice (GAP), Good Manufacturing Practice (GMP), Hazard Analysis and Critical Control Point (HACCP),
and Form E. The identification of waste and value flow has been successfully applied to improve yield
and quality in milk production (Melin & Barth, 2020) and crop production (Martins et al., 2023). Similarly,
the implementation of Value Stream Mapping in coffee farming has been used to illustrate current and
future activity flows in order to enhance productivity and operational performance. In line with the
findings of Sasipha et al. (2019), who employed VSM to examine the mangosteen supply chain in
Chanthaburi province and reported that waiting time constituted 21% of the process and that 19 NNVA

activities were present, the present study likewise demonstrated a reduction in process inefficiency by
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removing the waiting period that previously occurred prior to the temperature-inspection stage. Clorlear
et al. (2015) applied VSM to identify waste within the automatic rice-steamer logistics and supply chain
in Ubon Ratchathani province. Their results indicated that waste in the supply chain could be reduced
by approximately 5.03 days through improved inventory control and management. This highlights that
a significant portion of the supply chain involves activities that, while necessary, do not directly add
value to the product. The findings offer practical recommendations for farmers, factory operators, and
logistics service providers to enhance operational performance. These recommendations also facilitate

more effective responses to the increasing demand for Phulae pineapples in the Chinese market.

Recommendations

1. The implementation of this study aims to improve the efficiency of the entire supply chain
process for exporting Thai pineapples to China. Collaboration among the five logistics stakeholders
can reduce lead time and enhance operational management.

2. Further research should systematically identify barriers within the Thai pineapple export
supply chain to China, such as challenges related to e-Customs systems, phytosanitary certification,
and coordination among farmers, dealers, and factories. Additionally, future studies should develop
targeted strategies to address these barriers and close existing gaps in the supply chain, particularly

by minimizing waiting times at border crossings.
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Abstract

This article aims to study the executive function, creativity, and complex problem-solving of
employees in the hospitality industry during the VUCA era. The VUCA era is characterized by rapid and
continuous changes in society and the economy, accompanied by uncertainty regarding the direction
of these changes. To operate efficiently and effectively in this environment—and to foster customer
satisfaction, encourage repeat business, and achieve sustainable growth—employees in the hospitality
industry must possess strong cognitive skills. The author identified three key cognitive skills essential in
the VUCA era: 1) Executive Function - the ability to exhibit goal-oriented behaviors, 2) Creativity — the
capacity to think innovatively, expansively, and divergently, as well as to connect ideas to generate
new concepts, and 3) Complex Problem Solving — the ability to address challenges without knowing
all potential obstacles, which may evolve and require multiple approaches to resolve. This article
presented meaning, importance of Cognitive skills, examples of various roles, and responsibilities within
the hospitality industry that require these cognitive skills. It also offered practical guidelines for
implementing methods to enhance employees’ cognitive abilities. The development of these skills

benefited all stakeholders in the hospitality sector across multiple dimensions.

Keywords: The hospitality Industry, the VUCA World, the executive function, Creativity, Complex

problem solving
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Abstract

This academic article presents the concept of developing the school cafeteria as a social
learning space that fosters meaningful leamning and cultivates desirable characteristics for learners in
the 21%" century through everyday life activities. Grounded in the theoretical frameworks of social
learning, life skills education, hidden curriculum, and learning environments, the article proposes that
school cafeterias serve as a context for the hidden curriculum, reflected through students’ daily
routines—such as queuing with discipline, communicating appropriately, negotiating to avoid conflict,
and coexisting with respect for diversity. The article showcases good practices from four schools in
Thailand and offers practical recommendations, systemic proposals, and identifies implementation
constraints. A key finding highlights that transforming the school cafeteria into a sustainable social
learning space requires a systemic design approach that links school policies, physical environment,
staff roles, and real-life-based student activities to holistically develop life skills and desirable traits in

ways that are adaptable to various educational contexts.

Keywords: School Cafeteria, Life Skills, Social Learning Space, Hidden Curriculum, 21° Century

competencies
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Abstract

This academic article aims to explore approaches to sport event management and the value
added of the sport tourism industry in the context of the Bangsaen 42 Chonburi Marathon. The study
reviewed and analyzed relevant literature to examine the relationship between motivation for sport
participation and sport event management in relation to the added value of the sport tourism industry.
Motivation for participating in sport events can be categorized into three aspects: 1) intrinsic motivation,
which arises from inner psychological drives; 2) extrinsic motivation, which derives from external factors
such as rewards, reputation, or positions; and 3) social motivation, which originates from influences of
peers, society, and community. The creation of motivation that contributes to the development of
athletes’ potential and leads to the value added of the sport tourism industry can be divided into
three main types: 1) market growth, which involves creating and expanding business opportunities
within the sport tourism industry; 2) community building, which focuses on developing positive
relationships and cooperation within communities for improved well-being; and 3) sport tourism
promotion, which supports employment creation, income generation, and the strengthening of the
local sport tourism sector in host destinations. Effective sport event management consists of four
essential components that directly influence the value added of sport tourism and contribute to the
formation of the sport tourism value chain: 1) planning, which includes the establishment of policies
and operational frameworks; 2) organizational management, which ensures adequate allocation of
personnel and team members; 3) leadership, which emphasizes the ability to guide and inspire the
team toward achieving goals; and 4)control, which involves the analysis and evaluation of event
performance. The findings provide guidance for improving sport event organization, enhancing

motivation among runners, and expanding the value chain of the sport tourism industry.

Keywords: Motivation, Sports Events and Management, Value Added of The Sport Tourism Industry
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Introduction

Sport tourism is one of the key sectors within the sport industry that generates substantial
economic value. When considering only tourists who travel specifically for sporting purposes, sport
tourism ranks as the third most significant category of tourism, following creative and cultural tourism,
and business tourism, which includes incentive travel, meetings, and conferences. Sport tourism has
attracted the attention of both domestic and international travelers, as it encompasses elements of
both tourism and sports. From the perspective of the sport tourism supply chain, stakeholders can be
categorized into three main groups: sport tourism service providers, suppliers of sport tourism
production factors, and sport tourism management agencies and tour operators. (Ministry of Tourism
and Sports, 2024)

Running is a sport that is closely interconnected with the sport tourism industry and other
related industries within the sport tourism supply chain, including service providers, manufacturers of
sport-related products, and sport tourism tour operators. Major running events have become important
mechanisms for driving national economic growth. High-quality event management can enhance the
image of sport destinations, foster sports communities, and attract high-spending and quality tourists,
including international visitors. Furthermore, these events can generate repeat visitation, as tourists who
may not participate in the race itself still choose to return to the destination due to the positive image
and atmosphere created by the event. Conversely, the absence of such running events can have
widespread negative economic impacts, particularly through the decline of sport tourists, reduced
tourism revenue, lower sales of products and services, and decreased employment opportunities. The
generation of added value within the sport tourism industry relies heavily on creating motivation among
participants to join marathon events. The Bangsaen 42 Chonburi Marathon, held in Chon Buri Province,
is a 42.195-kilometer race organized collaboratively by the private sector, the Chon Buri Provincial
Administrative Organization, Chon Buri Province, and Saensuk Municipality. The event aims to promote
the province’s image as a leading sport tourism destination, positioning sports as an essential part of
the Thai tourism experience. It also seeks to establish Chon Buri as a model “Sport Tourism City”,
driving regional economic growth and creating value added within the province’s sport tourism industry.
(Ministry of Tourism and Sports, 2024)

In the year of 2023, Bangsaen 42 Chonburi Marathon attracts over 12,000 runners per event and
approximately 30,000 attendees throughout the duration of the event. The government benefits
from 38.73 million baht in tax revenue, while employment opportunities are generated during the
preparation and event period. Participant spending—including accommodation, food, tickets, and
souvenirs—combined with the event’s operational costs, has contributed to an estimated economic
value of 457.61 million baht. This makes it the largest running event in Chon Buri Province. The event
not only stimulates the regional economy but also enhances the overall value of the sport tourism

industry. Presently, many running events are organized concurrently across the country, and organizers
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continuously improve event quality and apply modern technologies to attract more runners. (Ministry
of Tourism and Sports, 2024)

Although the sport tourism industry in Thailand continues to grow, its rate of expansion has
slowed when compared with the period before the COVID-19 pandemic. The marathon running industry
in Thailand has experienced rapid growth over the past several years, with more than 2,500 races held
annually. This expansion has led to notable changes in event organization and runners’ decision-
making. As the number of events increases, overlapping schedules have become more frequent,
especially in major cities and during peak seasons. This situation presents challenges for organizers in
motivating runners to participate and in managing sporting events effectively. Runners now have more
options and make decisions based on various factors such as event standards, race routes, safety,
scheduling, registration fees, and souvenir packages (Ministry of Tourism and Sports, 2024). Rationale
for the study a review of the existing literature reveals a significant research gap concerning participant
motivation and event management within the sporting context. Furthermore, the Bangsaen 42 Chonburi
Marathon represents a unique case study, as it is the only single-distance 42.195 km race to consistently
attract a field of over 12,000 runners per edition (Thanaiudompat, 2023)

Given this background and significance, motivating participation in running events and managing
sporting events effectively are essential for generating added value within the sport tourism industry,
as exemplified by the Bangsaen 42 Chonburi Marathon. The findings provide guidance for improving
sport event organization, enhancing motivation among runners, and expanding the value chain of the
sport tourism industry. Furthermore, such efforts can support market expansion, strengthen community

networks, and promote sport tourism.

Concepts and Theories Related to Motivation in Sport Participation

Athletic motivation arises from an individual’s internal drive to achieve predetermined goals.
When motivated, athletes are able to overcome difficulties and challenges, developing mental strength
that allows them to handle problems rationally and adapt effectively to changing circumstances.
In times of crisis or hardship, motivated athletes are prepared to face obstacles with determination and
resilience. To become a professional athlete requires persistence, endurance, and mental strength to
strive toward success (Athishalakorn et al., 2024). Motivation is the process through which individuals
stimulate themselves to achieve specific goals and complete assigned tasks. It involves both intrinsic
motivation and achievement motivation. Motivation plays a crucial role in initiating participation in
sports and sustaining continued engagement. Therefore, coaches and related personnel should
emphasize strategies that enhance athletes’ motivation to participate in competitions. The three key
aspects of motivation that should be strengthened include (1) passion, interest, and aptitude for the
sport, (2) health and physical well-being, and (3) income and benefits, all of which should be elevated
to a high level (Sinthaveechai, 2024).
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The cultivation of motivation in sports tourism remains an area where previous studies have
lacked a comprehensive analysis of integrated motivational frameworks. Specifically, there is a need to
examine the synthesis of intrinsic motivation (driven by internal psychological factors), extrinsic
motivation (derived from rewards, reputation or status) and social motivation (stemming from peers,
society and the community) and how these drivers collectively enhance athletic potential.
Consequently, this study seeks to address these existing research gaps through empirical investigation.
The findings demonstrate that such motivational constructs significantly increase participation intent
and contribute a positive spatial value-add to the local area (Matej et al., 2022).

The process of motivating athletes involves stimulating continued engagement in sport.
Motivation can be categorized into five aspects: (1) perceived self-efficacy, (2) passion, aptitude,
and interest, (3) future goals, (4) honor and reputation, and (5) rewards and compensation
(Athishalakorn et al., 2024). Intrinsic motivation refers to internal forces such as attitudes, thoughts,
interests, intentions, perceived value, satisfaction, and personal needs. In contrast, extrinsic
motivation stems from external stimuli that trigger behavior, such as receiving rewards, honors, praise,
or recognition. However, extrinsic motivation tends to be less enduring, as individuals often exhibit
behavior only in response to specific external incentives.

In conclusion, motivation to participate in sport competitions results from multiple factors,
including basic needs, expectations of rewards, goal setting, and individual interests. Such motivation is
further reinforced by the encouragement and support of coaches, parents, and other stakeholders

helping athletes achieve success in their sporting careers.

Characteristics of Motivation in Sport Participation

Motivation to participate in sports competitions arises from intentional actions and
determination to play and compete in sports. Motivation is therefore an important factor influencing
the quality and ability to play and compete, serving as a main factor in sport psychology. It is related
to being an athlete and to the psychological aspects that affect behavior and performance. Motivation
plays a role from before participation until one begins to play sports or exercise. Appropriate motivation
should have a proper level of stimulation; if the stimulation exceeds suitability, negative thoughts and
anxiety may occur. The types of motivation to participate in sports competitions can be divided into
three groups as follows.

Intrinsic motivation is consistent with Maslow’s (1943) motivation theory. It refers to
motivation that arises within an individual without external rewards or incentives. The ability to think,
plan, make decisions, and solve problems in competition; to practice concentration; to use imagery;
and to develop self-discipline are important and should be appropriately developed. It also involves
emotional control, self-esteem, positive thinking, self-development, self-awareness, and the ability to

face pressure, recognize opportunities for change, and view failure as a lesson toward success. Sports
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teach life lessons, encourage self-development, strengthen intrinsic motivation, improve physical
health, enhance mental strength, and build social skills. The internal drives within athletes such as
thousghts, beliefs, attitudes, and appreciation of sporting activities play an important role in motivating
athletes to continue training and developing themselves.

Extrinsic motivation is consistent with Locke & Latham’s (1990) motivation theory. It refers to
motivation arising from external factors that stimulate individuals to act according to objectives set by
external motivation. Coaches play an important role in influencing athletes’ feelings and success. The
development of athletes’ mental skills is essential, as it helps them control emotions and mistakes
more effectively under pressure during training or competition. Sport psychology involves applying
psychological principles to training and competition.

Social motivation is consistent with McClelland’s theory. It refers to motivation arising from
social factors and experiences that are important in a person’s life. This type of motivation is based on
the need for achievement, which comes from participation, satisfaction in playing sports, ability, and
effort. The strongest motivation for participating in sports is social motivation, especially in group sports
(Matej et al., 2022).

Therefore, the characteristics of motivation in sport participation in all three groups can be
explained as follows: intrinsic motivation arises from attitudes, skills, preferences, and determination in
sports training, along with self-esteem and the desire for good physical and mental health to achieve
goals. Participation in higher-level competitions, prize money, shirts, medals, fame, recognition, and
praise are results of extrinsic motivation. The environment in training and competition, family, friends,
coaches, and supporters represent social motivation. All of these factors influence motivation in sports
participation. Effective motivation should integrate intrinsic, extrinsic, and social motivation to help
athletes develop themselves and achieve their goals. It may also arise from charity events. The
researcher believes that all three types of motivation influence participation in sports competitions and

help develop athletes to reach their full potential. (Matej et al., 2022)

Concepts and Theories Related to Sport Event Management

Sport event management is a process that involves planning, organizational management,
leadership of various activities, and control related to sports, athletes, and sports teams, with the goal
of providing good experiences for sport participants and spectators while generating worthwhile returns.
Effective sport event management includes financial planning, the development of facilities, the
selection and management of venues, marketing management, team relationship building, systematic
coordination, and comprehensive spectator care. These processes aim to meet the needs of all
stakeholders, ensuring that competitions run smoothly and safely. Such processes promote the growth

and development of the sport industry and related environments sustainably, which not only enhances
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the value of sports but also creates various benefits for society as a whole and achieves the intended
objectives. The main components are as follows. (Sinthaveechai, 2024)

Sport event management has four key components: 1) Budget — financial support should be
provided for organizing competitions and prizes for athletes; 2) Venues, materials, and equipment —
competition venues should be properly prepared according to the regulations of the International
Association of Athletics Federations (IAAF) to ensure the safety of participating athletes; 3) Personnel
— sufficient allocation of staff or athletics referees should be made in accordance with the competition
format; and 4) Management — competitions should include various age categories to provide athletes
with continuous opportunities for self-development. Moreover, this also involves planning and
developing provincial-level sport event management to be appropriate and in line with international
standards (Matej et al., 2022).

For sport management to be efficient and effective in operation, it requires knowledge and
expertise in activity planning, financial management, marketing, facility management, and athlete
development to enhance the performance of sport organizations. The process of sport event
management can be summarized into three components: 1) Input — bringing together necessary
resources such as people, budgets, equipment, and management; 2) Process — including planning,
organizing, leading, and controlling; and 3) Output — referring to the goals and objectives of sport event
management. (Parkhouse et al, 2013)

From the review of the above literature, it can be concluded that sport event management
consists of four essential components: 1) Event planning — setting policies and planning the
organization of sport events; 2) Organizational management — allocating sufficient personnel, referees,
and teams; 3) Leadership — having the ability to guide and inspire team members toward achieving
established goals; and 4) Control — monitoring, supervising, analyzing, and evaluating the management

of sport events.

Characteristics of Sport Event Management

Sport event management is an activity that requires systematic planning and management to
ensure that the competition runs smoothly and achieves its objectives. It has essential characteristics,
including having clear objectives for organizing the competition and ensuring that the competition
complies with the rules and regulations of sports events. Sport competitions can be divided into two
categories: 1) classification by competition level, which includes professional sports competitions,
excellence-level sports competitions, and mass sports competitions; and 2) classification by the nature
of the competition, which includes regular events and special occasion events.

The POLC management theory by Thanaiudompat (2023) explains the management concept

of modern business organizations by presenting a systematic and structured way of thinking.
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The strength of this concept lies in applying the complexity of society and practical experience to
management. It consists of the following components:

1. Planning — defining clear duties and responsibilities to achieve organizational goals,
determining procedures, methods, and timeframes to ensure effective operations.

2. Organizing — assigning work and responsibilities to personnel within an organization to
achieve the set goals and coordinating departments to ensure smooth workflow.

3. Leading — motivating and encouraging personnel to work effectively toward achieving goals,
inspiring employees to be committed, and maintaining good human relations.

4. Controlling — collecting information to improve and adjust plans and processes and
comparing current performance with established standards.

This is consistent with the management concept proposed by Singcram and Thanaiudompat
(2023) who explained that sport management consists of two main components:

1. Policy — serving as a directional framework in defining key principles that ensure successful
and effective management in achieving objectives. The formulation of good policy must consider all
relevant elements comprehensively to achieve the highest possible effectiveness in implementation.

2. Management — consisting of four aspects: planning, organizing, leading, and controlling. In
preparing a sports team for competition, in addition to having sufficient supporting resources, proper,
systematic, and effective management is required to achieve success in accordance with the goals.

From the review of literature, the characteristics of sport event management can be
summarized as having four essential components: 1) planning — defining objectives and goals
consistent with policy; 2) organizational management — recruiting knowledgeable and skilled
personnel and assigning clear responsibilities and positions; 3) leadership — having good vision, making
careful decisions, and motivating employees to cooperate and perform their duties efficiently; and 4)
control — summarizing, monitoring, evaluating, and solving problems identified after the competition

has ended.

Concepts Related to the Value Added of the Sport Tourism Industry

Creating added value is a marketing tool that benefits the sport industry. Organizing sport
competitions involves developing events to increase their value and enhance audience engagement
through the promotion of sport tourism. Presenting quality sport competitions, along with services and
prices that meet the needs of spectators, helps satisfy their expectations and participation experience.
Value addition refers to developing services that enhance satisfaction among participants and provide
experiences beyond their expectations. Moreover, creating added value in developing sports products
should be relevant and consistent with the needs of spectators. Added value is achieved through
effective planning, as well as competition and service processes that are well linked to sport event

organization (Singcram and Thanaiudompat, 2023).
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Increasing the value of the sport tourism industry depends on community leaders, who play a
role in motivating community members to recognize the importance of organizing sport tourism
activities. By integrating the community’s unique identity into sports events, distinctive selling points
can be created that attract public attention and align with popular trends. This approach promotes the
community’s identity and helps develop sport tourism destinations. When community members
participate, strong relationships and shared goals are established. Value addition is achieved by
increasing sales and promoting market growth, which generates employment, income, and economic
stimulation for the community. Sport tourism activities can be successfully organized when community
leaders work collaboratively with all sectors of the community. In addition, promoting other forms of
tourism arising from participation in sports events—such as cultural tourism, eco-tourism, nature-based
tourism, and health tourism—can further strengthen the tourism sector. This corresponds with the
study by Heydari et al. (2022), which found that the growth of the sport tourism industry is supported
through the cooperation of the public sector, private sector, and citizens. Such collaboration
contributes to the development of transportation systems, infrastructure, and marketing, leading to
new business opportunities, increased tourist arrivals, and positive impacts on the economy, society,
and culture.

Sinthaveechai (2024) explained that marketing strategies for creating added value in sport
tourism require entrepreneurs to deliver products and services that precisely meet customer needs,
thereby creating positive impressions and increasing the likelihood of repeat visits. Presenting the
unique characteristics of local areas as part of sport tourism activities helps differentiate destinations
and attract tourists seeking authentic experiences. Understanding customers and service users enables
entrepreneurs to tailor their products and services accordingly. Sport tourism marketing should focus
on analyzing the supply chain in line with Thai cultural values by integrating innovation and new
technology, as well as connecting various factors within sport tourism management. This approach
helps reduce management complexity and supports further development. If entrepreneurs can
successfully follow these guidelines, they can create added value that positively contributes to the
overall growth of both businesses and Thailand’s tourism industry.

The sport tourism involves organizing sport competitions and recreational activities to promote
sport tourism while generating economic value, market growth, and increased participation in sports.
Continuous organization of sport events supports the development of the sport tourism industry by
building communities, creating local income, attracting both domestic and international tourists, and
moving toward sustainable tourism. These efforts help strengthen the tourism value chain, which serves
as a key tool for increasing the value of the sport tourism industry. (Somruthai et al., 2023)

From the review of the above literature, it can be concluded that the concepts related to the
value added of the sport tourism industry consist of three main aspects: 1) Market growth — increasing

sales through setting goals, using strategies and technology to expand and enhance market
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opportunities; 2) Community building — uniting people with common goals to improve relationships,
and fostering positive development in society, the environment, and the economy; and 3) Promotion
of sport tourism — activities related to sports, such as organizing sport competitions, sport training, and

sport spectating, all of which create economic value in the areas where events are held.

Characteristics of the Value Added in the Sport Tourism Industry

Sinthaveechai (2024) explained that the factors influencing the creation of added value in the
sport industry stem from marketing promotion aimed at increasing sales through strategies that
emphasize marketing communication as a key tool to achieve business objectives. The use of the
marketing mix 4Ps (Product, Price, Place, Promotion) serves as a strategy to generate income and build
relationships that address customers’ needs and satisfaction. In addition, effective organizational
management helps sports clubs generate income and continuously increase the value of the sport
tourism industry.

The key elements in developing the Thai sport industry business involve organizational
management through skill development and capacity building among personnel, creating market
opportunities in product development and business expansion to meet consumer needs and provide
solutions that lead to competitive advantage. Such advantage represents the organization’s unique
capability that competitors cannot imitate. The most essential element is strategic planning, goal
setting, and relationship building, which lead to partnerships. Business operations do not necessarily
require expertise in all areas; however, with proper support and collaboration combined with
knowledge and expertise from partners, the business can operate efficiently and sustainably. (Rungarun,
2023)

Marketing strategies focusing on customer service and word-of-mouth promotion help
differentiate businesses from competitors. The use of modern technology enhances sales performance.
Patcharee et al. (2021) found that creating customer satisfaction through service excellence and
applying innovation and new technology in sport tourism marketing can increase the value of both
businesses and the sport tourism industry.

The characteristics of value added in the sport tourism industry can be explained in three
types: 1) Market growth — creating market opportunities for business development and the expansion
of the sport tourism industry by setting clear goals; 2) Community building — encouraging participation
from local people to develop good relationships and shared objectives aimed at improving quality of
life in social, environmental, and economic dimensions; and 3) Sport tourism promotion — activities
related to sports such as organizing competitions, conducting training, and spectating sports, all of
which generate employment, income, and stimulate the local economy. These activities support the

sport tourism industry, attract more tourists to participate in sports events, create added economic
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value in host areas, and establish a tourism value chain. The researcher concludes that these three

variables play an important role in increasing the value of the sport tourism industry.

Motivation for Sport Participation and Sport Event Management in Relation to the

Value Added of the Sport Tourism Industry

Empirical tourism data indicates that the relationship between sports participation motivation,
event management, and the value-added potential of the sports tourism industry has been extensively
documented in existing literature. While prior studies have largely focused on examining these variables
in isolation (Jiang et al., 2021), the prevailing findings suggest a robust positive correlation. Specifically,
it can be concluded that the synergy between diverse motivational drivers and efficient management
processes maximizes the economic value of sporting events by significantly enhancing participant
expenditure (Panya and Rangsarit, 2024).

Motivation arises from internal psychological drives that push individuals to achieve their goals,
reinforced by external incentives such as rewards, praise, money, fame, and social recognition. These
factors influence the value added of the sport tourism industry (Jiang et al,, 2021). Motivation for
participation among sport tourists, the process of co-creating value, the need for social interaction, and
behaviors related to shared value creation all affect the added value of the sport tourism industry. In
China, motivation to participate in marathon events is driven by the pursuit of a better quality of life,
the desire for relaxation, and value creation through physical, mental, and social benefits derived from
sport participation. Marathon running has become one of the most influential sports in China. The sport
industry in China has experienced rapid growth, along with national economic and social development,
as the Gross Domestic Product (GDP) has continuously increased over several years. The growth of
participatory sport tourism is evident from rising demand and supply, greater consumer interest, and
higher income levels.

Sport event management also influences the value added of the sport tourism industry stated
that professional sport event management significantly benefits the host country’s image as well as
local businesses related to the event. It generates economic impact, creates income and employment,
and enhances public image. These benefits extend to local businesses, tourism, and the host nation’s
economy through increased accommodation occupancy and tax revenue. Similarly, the evaluating the
management of international fencing competitions, the main factors in sport event organization include
planning, organizational management, leadership, and evaluation. These elements contribute to
generating national revenue through spending, supporting economic development, and increasing the

value of the sport tourism industry.
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Conclusion and Recommendations

Motivation for participation in sports competitions consists of three types: 1) Intrinsic
motivation — arising from internal drives such as love, satisfaction, and enjoyment in sports; 2) Extrinsic
motivation — derived from rewards, fame, and recognition; and 3) Social motivation — arising from
teamwork, social relationships, and community participation. Creating motivation for participation in
sports competitions to develop athletes to their fullest potential influences the value added of the
sport tourism industry, which can be explained in three types: 1) Market growth — creating market
opportunities for business development and expanding the sport tourism industry by setting clear
objectives; 2) Community building — encouraging participation among local people to develop good
relationships and shared goals aimed at improving social, environmental, and economic well-being;
and 3) Promotion of sport tourism — activities related to sports such as organizing competitions,
conducting training, and spectating sports, which generate employment and income, stimulate the local
economy, and support the sport tourism industry. These activities attract tourists to participate in sports
events, create added economic value in host areas, and establish a tourism value chain that contributes
to the overall enhancement of the sport tourism industry.

Sport event management consists of four essential components: 1) Planning — setting policies
and planning for event organization; 2) Organizational management — allocating sufficient personnel,
referees, and working teams; 3) Leadership — possessing the ability to guide and inspire team members
to achieve the established goals; and 4) Control— monitoring, supervising, analyzing, and evaluating
the sport event management process. Effective sport event management contributes to the value
added of the sport tourism industry, leading to the development of strategies and guidelines for sport
event management that enhance the value of the sport tourism industry in the Bangsaen 42 Chonburi
Marathon.

This literature review explained the integration of motivational frameworks and management
practices to enhance the sports tourism industry, specifically focusing on the Bangsaen 42 Chonburi
Marathon. It identifies three core dimensions of participant motivation—intrinsic, extrinsic, and social—
which collectively drive athletic potential and contribute to the industry's value through market growth,
community building, and economic promotion. The study further asserts that effective sport event
management, grounded in planning, organization, leadership, and control, is essential for optimizing
these motivations. Ultimately, by aligning robust management strategies with the diverse drivers of

participation, organizers can maximize the economic and social value chain within the host region.

Conceptual Framework
From the information discussed above, it is evident that motivation for sport participation and
sport event management are related to the value added of the sport tourism industry. Therefore, the

conceptual framework can be summarized as follows: motivation to participate in sports competitions

The Motivation for Participating in the Sport Competition and Sport Management Process with Value Added of Sport Tourism Industry in Bangsaen 42

180 chonburi Marathon



NINTIMeFenans1H U9 19 adun 3 ieuiugneu - Sumu 2568

influences the value added of the sport tourism industry, and sport event management also affects
the value added of the sport tourism industry. These relationships lead to the development of
guidelines for sport event management and the enhancement of the value added of the sport tourism

industry in the Bangsaen 42 Chonburi Marathon, as illustrated in the following conceptual framework.

Motivation to participate in

sports competitions

1. Intrinsic motivation
Value Added of the Sport

2. Extrinsic motivation

) o Tourism Industry
3. Social motivation

1. Market Growth

2. Community creation
Sport Event Management

3. Sport tourism Promotion

1. Planning

2. Organizing
3. Leading

4. Controlling

Fig 1 conceptual framework of The Sport Management with Value Added of Sport Tourism Industry.
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