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Abstract

This research aims to 1) explore consumer preferences for feng shui-based orange packaging, 2) study
the approaches to develop packaging designs according to feng shui principles, and 3) examine the satisfaction
of the sample group with feng shui-based packaging. Using a mixed- method approach, data were collected
from 480 individuals shopping in Yaowarat, Bangkok, and from interviewing experts. Tools for collecting data
include questionnaire surveys and interview about new and more beautiful packaging, with quantitative analysis
using descriptive statistics: frequency, percentage, mean, standard deviation, and qualitative analysis via content
analysis. The study found that the sample group desired the development of a new, aesthetically pleasing,
strong, and durable packaging, specifically a design that convey auspiciousness according to feng shui principles
and is suitable for various gifting occasions. The interest level in fengshui principles is in high level with most
interest shown towards colors, shapes, symbols, and feng shui elements, respectively. It was also found that
the desired features for packagaing included durable cardboard boxes capable of holding 1 kilogram (7-9
oranges). The outward design should be modern and aesthetically appealing with auspicious patterns. Finally,
consumer satisfaction with the feng shui-based packaging designs was high level. The results of this research
open a new venue for adding value to products. They can be applied to further develop packaging in agricultural
businesses.

Keywords: packaging, design, feng shui
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ECHREGHNY
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Table 1 Features of packaging for oranges that are considered in decisions

Features of packaging for oranges that are percent  Mean (X) S.D. Meaning

considered in decisions

1. Price 100 4.17 0.80 high
2. Brand 100 3.71 0.95 high
3. Feature of packaging 100 4.52 0.85 highest
4. Packaging has an interesting pattern 100 3.69 0.96 high
5. Quality of protecting the product 100 4.10 0.86 high
6. Reliability 100 3.97 0.92 high
7. Packaging has a story related to the product 100 4.02 0.94 high
n =480
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Figure 1 The Packaing Design For Oranges Fruit Using Feng Shi Principles
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Table 2 Satisfaction with packaging for oranges according to Feng Shui principles

Satisfaction with packaging for oranges according to Feng percent  Mean S.D. Meaning
Shui principles X)
1. Rigid box 100 4.23 0.67 highest
2. The structure is strong to support the weight of the products 100 4.17 0.64 high
3. Quality of protecting the product 100 4.03 0.71 high
4. Suitability of packaging size 100 4.10 0.60 high
n =30
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Table 3 Satisfaction with graphic design on feng shui-based packaging for oranges

Satisfaction with graphic design on feng shui-based packaging Percent mean S.D. Meaning

for oranges (X)

1. Graphics on the packaging are attractive. 100 4.40 0.72 highest
2. Graphics on packaging can appropriately convey a product 100 4.40 0.67 high
3. Suitability of letters such as format, size, and color 100 4.47 0.68 high
4. Graphic patterns on the packaging are appropriate. 100 4.40 0.77 high
5. The placement of information on the packaging is appropriate. 100 4.00 0.87 high
6. The illustrations used on the packaging make the product 100 4.13 0.73 high
more appealing

7. The positioning of the logo on the packaging is prominent 100 3.97 0.76 high

n =30
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Table 4 Satisfaction with packaging for oranges according to Feng Shui principles

Satisfaction with packaging for oranges according to Feng Shui  Percent Mean S.D. Meaning

principles X)
1. Packaging shapes convey meaning according to feng shui-based 100 4.57 0.56 highest
2. Packaging colors enhance according to feng shui-based 100 4.67 0.54 highest
3. Symbols and patterns on packaging convey auspiciousness 100 4.37 0.55 highest
4. The overall packaging is designed to convey various auspicious 100 450  0.68 highest

symbols and meanings

n =30
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Abstract

Selling products online is popular nowadays, but most agricultural community enterprises rarely sell
products online. Therefore, it is necessary to study the causes and develop an online marketing communication
model through research and development. The objectives are to: (1) study basic information for the
development of an online marketing communication model of organic agricultural products for community
enterprises by conducting in-depth interviews with 20 key informants and surveying the trust of 343 consumers,
(2) develop an online marketing communication model of organic agricultural products for community
enterprises, and (3) experiment with and improve the online marketing communication model of organic
agricultural products for community enterprises. The basic data study found that some community enterprises
lack knowledge of online marketing communications. Consumers attach great importance to online marketing
communication factors (mean = 4.20, SD = 0.70). The results of simple linear regression analysis found that the
content factor (B =0.53,t =4.70, p-value =.00) and the communication channel factor (B 0.3, t = 3.87, p-value

=.00) have a statistically significant effect on consumers' trust in online marketing communication at .05. The
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data were then used to develop the online marketing communication model of organic agricultural products
for community enterprises, which consists of (1) farmers who have knowledge of online marketing
communications, have content creation skills, produce products that meet organic standards, are honest, and
form groups to sell online; (2) content related to products and consumers, which should be useful, relevant to
consumers' interests, on point, trustworthy, attractive with storytelling and regularly updated content; (3) online
communication channels, which are easy to use, convenient, fast, and low-cost; (4) the electronic commerce
process that is complete in every step; (5) consumers who are aware and knowledgeable about food safety,
organic agricultural standards; and (6) feedback. The model was evaluated by experts as appropriate and
practical. The experimental group was satisfied with the model.

Keywords: online marketing communication, communication, organic agricultural products, small enterprise
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Table 1 Consumer trust in online marketing communication factors for organic products

Factors B Std. Error Beta t Sig
Farmer or distributor .052 .099 .035 529 597
Content or information .530 113 .358 4.699 .000
Online channel 310 .080 224 3.873 .000
Feature of online media -154 .100 -112 -1.538 125
Process of e-commerce .083 .102 .057 .816 415

9nas1anudn Jadeduideniviedeyat1ais (B = 0.53, t = 4.70, p-value = .00) wazdadedudes
nan1sdeans (B = 0.31, t = 3.87, pvalue = .00) finasieaulinsdavesiuilnasenisiearsnisnaineeuladedisdl

o

HedAgn9adan .05
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Abstract

The objective of this study is to construct the appropriate forecasting model for the export values of
fresh or frozen pineapples in Thailand via the use of statistical methods. The monthly average data, which were
gathered from the website of the Office of Agricultural Economics during January 2011 to December 2021 of
132 months were divided into 2 datasets. The first dataset, which consisted of 120 months from January 2011
to December 2020, was used for constructing the forecasting models via the use of 7 statistical methods,
namely, Box-Jenkins method, Holt’s exponential smoothing method, Brown’s exponential smoothing method,
damped trend exponential smoothing method, simple seasonal exponential smoothing method, Winters’
additive exponential smoothing method, and Winters’ multiplicative exponential smoothing method. The
second dataset, which consisted of 12 months from January to December 2021, was used for comparing the
accuracy of the forecasting model via the lowest mean absolute percentage error. The results indicated that
the most accurate method was the simple seasonal exponential smoothing method.

Keywords: pineapple, forecast, Box-Jenkins, exponential smoothing
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Usznalnelddodndulssmeainunsnssy Sausiiludiaguassiuluy wdunsgeaivnssuniniy winie
n1snenshdaddidAyedraunneeirsugiavesuszme (Luangtong and Kantanantha, 2016) duuzsaduinduii
\nswgiafidduianilaosusamalng esnuszmalnesinisdseendulzsauazndnfamifldandulzsadudi
A 9 vaslan laglupoudiuiay 2562 Uﬁzmﬂ"l,mﬁ;ﬂammsz«haaﬂé’vﬂzmaw%LLﬂiLﬁuWLLSﬁqqqﬁqﬂ fyaA1unda
78,509,087 U (Office of Agricultural Economics, 2021) agnslsfinnu wudwé’f&ﬁﬁmmLLavaUaﬁmﬁmﬁ’Uﬁmwmﬁ
AR N13RA1R wazn1sdseendulzsn wu dnandedldldoun o ABUANATN Lummﬂamaﬂmulﬂ gninuly maqmmau
USnammandauniiuluaudunana vildsianns wuﬁﬂwaﬂumiﬂmawuﬁ mu‘wuﬂm&Jmswamwumﬂmmumu
ﬁmamaumwgﬂﬁﬂaﬂwuvaamm (Phumalee et al,, 2017; Srimanee, 2018) mduumwmmuammqmamﬂﬁiu
nnsdseenanafidauituwilduvesnisdeendulzsazifugulsluswian nswensallagldnisinssieunsuan
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iiteadrasnuunensalifiuisniswiliidreneudanuile ﬁ%ﬁaﬁaﬁuﬁﬂmmuﬁaﬁLﬁmﬁ’uﬁuﬂsﬁmLLasmiwmmai
faid miwemﬂiail,l,miﬁmgaﬁhﬂ’rﬁﬁqaaﬂﬁwﬁuﬂsimaqlm (Romprasert, 2013) N13N81NTAIUTNIUAIIUADINTT
FulzsansedoswasUsumelng fe3ansmeinsaluuusafufuislaseneussamiiion (Eabsiimethee et al, 2016)
NsAnwIENIMNISHARLaENSIAIFUUESAvauNYAINSIuTIinYuns (Phumalee et al., 2017) MsANwIANEURUS
vasdadonelunaziadenisuonuszimaifnenisdseendulraanszosludsanszeiuini (Simanee, 2018) A3
NYINTUIIAFUULIALTIUAI8ITUONG-LaUAUE (Riansut, 2019) wazn1snensaluSuiunsdseendulssnanniow
WuauudwesUseinelng (Riansut, 2022) annsdnwlusfndaliinedinisfinwiniswensalyarinisdseandulzsaan
W3oULIUIULDL AIBIMARARINET 5’mqﬂizaqﬁmaamiﬁﬂmﬁﬁa n1saffkuUdnsUNITNeINSalyaAINSdseen
Fulzsnanvioudifuaundewesszmalngluswanindueeisls namidedildazduusslovidoddesnuazniady
i’gmgnmjuqﬂﬂaﬁﬁﬁaulﬁaﬁaqsluﬂﬁ’mLquw'%aﬁmumuIst&Mmﬁddaaﬂé’uﬂzsmﬁﬂizém%mwmﬂ?ﬁq%wiaiﬂ

ABNsAne

N13RBUEsetayasunIuLIaT

FouiFosteyayarinisdseendulzsnaaniontifusundwestsemalng (un) Tnsldandeseiiouain
Fulasvesdiinmuiasughianisinuns (Office of Agricultural Economics, 2021) Sausiiiieuunsiay 2554 fuiieu
Fu1AN 2564 31U 132 LFiou Mﬁqmﬂﬁguuﬂn‘ﬁaagaaamﬁu 2 49 9ol 1 Ao %’ayjaﬁg«,w\'tﬁaumﬁmm 2554 faifau
FunnA 2563 S1u9u 120 ey dvdunisairsdanuuneinsel yad 2 Fusifouunmaufaiousuney 2564 S1uu
12 ifou dmunsiTeuifisuanuwiugivesiuuuneinsalfieinueifosazAiaaialnd suduysaliads (mean
absolute percentage error: MAPE) ﬁﬁﬁﬁfjﬂ
n1snsIEeuLLLlNLaTaNENATRIngNIA

nyvaouuultiuardnsnavesggnaveseunsuaIyanInsdsoondulzsaanvieutifusuudeyei 1 fe
MIlaszinuRUsUTIUMaRealaed R uiivesnsanea-10ada (Kruskal-Wallis’s one-way analysis of variance by
rank) Tngnsasavaeuiualiuasdunsinsgimnusununaierduundeyaidune? iefiansaniteynsuna
winzdfiendsegiunanaisiuniely damuanuuanasazaguineynsuaivully uadsldawiseasuldadndu
wultufsdunioanas fesfinsanannsmveseynsunanisuiunadneds vuziinisnsaseudvinatesmgmany
unstinssdanuulsusiumadsduundeyadusioiiou @eyandnmdauunliuesnudd) ilofiansanda
auNTUnAAazRaulAlsEgULANARAUYE LN A MUANMLLANA1RZETUTIOUNTUNIANTBVENATEIANIA G1NANTS
n3IvaeUNUIN synsunaiowzsunliy FBn1swernsaifwanzay 1éun 3dend-laufudififuuy autoregressive
integrated moving average: ARIMA(p, d, ) TamslfiSeuseiaadindwesdead 3ansvilfiioudeiantmds

Y93U31Y warIsmailiiTeumeiavimaaniiuwiliduuuuuay synsunaiianizdninavesggnia 38n1sneINTaiN

¥ '
o o a

wingau laun Bnsiiiseumeawdianiiganiaegieing wageunsunaniiviswudlduuasdvisnaresggnia 35113

a a o

UANLAILUU seasonal autoregressive integrated moving average: SARIMA(p,

v
[ a

d, g)P, D, Q), WMevhlnSeumeiardidwediumeiiuuuin wagdsnmsviliiseumeiaviiidwedumesuuunm

nensaiAwmNza lawn 35Uand-1au

(Box et al., 1994; Ket-iam, 2005; Manmin, 2006) mﬂmamim’;ﬁ]aauLLmIﬁuLLas@w%wasuaqq@maiuwamﬁ%l,l,am
91 yarmsdseandulzsnanviontiduundaiuwilidy uildfidvdnavesggnia egrslshiny nsfnuassiaiansan
FBnsafrsmnuunensallagiSmsmeinsaineadaifinumnzaniveynsunamnsuiuy Weliasounquiauuy
wernsalfiafian (Table 1) lngfiansand1 MAPE vastoyaynd 1 lunsdadenisiiazimnweinsal uaziarsund
MAPE vastayaynil 2 TunisiuFouliisuanuuwsiugivesinuuuneinsal Sanaei MAPE asfiansannsunneineszmiing
ToyavsauazAmeinsal {idoideinfianuindefiouinniinsasaaeuuunliuiagdvinavesggnia 1lesainnis
nsrdeultiuasdvnavesngmasfintsandeyaun lasuistaimdeyaeaiuutivdelidninavesmgna
wiidlensaaeudeyarimuaeransivlinuuwili/Avswavesngniald
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Table 1 Forecasting model

Forecasting Time series
No. Forecasting model
methods characteristics
1 Box-Jenkins SARIMA(p, d, 9)(P, D, Q); : trend and
¢, (B)d, (B*)(1- B)d (1 - BS)D ¥, =8+6,(B)6, (Bs)et seasonal
2 Holt Y., =a,+b (m) where a, =aY, +(1-a)(a_ +b,), trend
b, =y(a,—a_)+(1-v)b_,
3 Brown \A{Hm =a +b, L(m—l)+i where a, =aY, +(1—0L)aH, trend
l‘z‘ =a(a, —a_ )+ (l-a)b,_,
4 damped Yim=2,+b > ¢ where a =a¥, +(1-a)(a,, +9b,,), trend
b, =v(a,—a,,)+(1-7)db,,
5 simple S?t =a, + é‘ where a, = OL(Yl - éH)+ (1 - oc)aH, seasonal
seasonal ét :8(Yt—at)+(l—8)§H
6 Winters’ Yo =(a, +blm)+§t where a, :OL(YI —ét_s)wL(l—on)(at_1 +b,,), trend and
additive b =y(a,—a_,)+(1-v)b.,, ét =3(Y, —at)+(1—8)§17S seasonal
7 Winters’ ¥, =(a, +bm)S, where a =a X, (1-a)(a_, +b.,), trend and
multiplicative b, =y(at —aH)+(1 —y)bH, S:i 83+(1—6)§,17S seasonal

Table 1 fiarumnevesdaydnvalsing o sl

Y, way ¥, unuAmeInsal o e t uaznal t+ m awadu Taefl m unuduauiaaniidesnmsneginsalld
19N

§=pd, (B)d, (B°) unuenasi (constant) Tasfl i unuredeveseynsunaniingi (stationary)

¢,(B)=1-$B—¢,B’ .. -4 B’ uwnudsdunisanduusludasudui p nsdllidgqnia (non-seasonal
autoregressive operator of order p: AR(p))

®,(B)=1-®B - ®,B* —.. ~0,B" UuNu 6 dunsanduiusludasudui P nsalfigenia (seasonal
autoregressive operator of order P: SAR(P))

0,(B)=1-6B-6,B’-.. -0 B uwnuddidiunsiedeindeuiisusudl q nsdlliifiggnia (non-seasonal moving
average operator of order g: MA(Q))

0,(B')=1-6,B'-6,B" —.. -0,B* uwudaiuidunisiadeindeud suduil Q nsdilgnia (seasonal moving
average operator of order Q: SMA(Q))

—

wnughaaan deidndaus 1 8 n, Taedt n, Lmuﬁ'iwmwi’fau“aiuagﬂﬁmLaawmﬁ 1(n, = 120)

s WuduIugaNa ﬁnauﬂﬁuLamgav’hm'ia'daaﬂé’uﬂzmaw%uﬁﬁﬁmmﬁﬁdLflwﬁagaiwtﬁau fathu s = 12

d wag D unudWuTivesnsmHaiaLazkafinsgania mudIRu

B unusduiunisnesvids (backward operator) lngfl BY, =Y,

a, WAy b, UNUAIUTTINUTTELAALAY Y wazAuduvaanualiy a Lan t audeu

o, v, b uay & wnumpsnsylnseu Taefl 0<a<l, 0<y<1, 0<d<I uay 0<d<I
n13ns2deuonuyd

Toauyf (assumption) vaduUUNE NI Ad amgﬂiuLaawaqmﬂmmLﬂﬁ@lﬁ]'}ﬂmﬁ‘wmﬂszﬁﬁﬂmwmmﬂma

asraaeulpgldnisnaaeumsalulnson-adsuen (Kolmogorov-Smirnov test: KS test) inisindsulnndudasziu
nyvaeulaglinsmaaeusud (runs test) fianadewindugud nvvaeulaglinsmaasud (ttest) wagiauulsusiu
whiunngasan asaaeulagldnismaaeuvesaiunielinisldiisegu (Levene’s test based on median) Minwud
Toauydteladevdsliiduniazaguivuunensallivengay uazlianashlulflumswensaiely
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) 1 o
ns3suliisualnauaiugn
Wisuiileuanuwiugvessiwuunensal lnensiSeuiisuyarinisdseendulssnanviaudifuauudwes

Touayndl 2 AuuAlAouNNTIANALABUSUIIAN 2564 1UIU 12 Wow (n = 12) AuAIneINTal 1ieAIUIMAT MAPE
Ingnuunenselfilinn MAPE sifign daidudnuuiidenuudugunnian esnliameinsalidanuuansieiu

Toyad3eiesian gns MAPE wansdisil (Ket-iam, 2005)
el

MAPE:@z L
n ‘oY,

=Y, - ¥, WNUAIABIALAGOUIINNITNENNTA) Bl 1381 t

e e,
¥, WAUBUNTULIAWAZAINEINTA! B 1381 t AUAY

balY

t

HaN1ANYILeIRTTal
wan1siansandnuaznisiedeulmvsseynsunatyarinsaeendulsnanvisutiuaundeyai 1 o
WouunsIAL 2554 fusieusuinay 2563 $1uau 120 e wull yasinsasesndulzsaaavseutiduaundaduualiy
Wiudu (t = 6.6165, p-value < 0.0001) usilofiarsandugag wudn f8nvasnisedsulmadilugisiouunsiay
2554 fudousunay 2559 (t = -0.7177, p-value = 0.4753) Sl lfufinduluraaiieunnsau 2560 fuieufiuna

2562 (t = 3.7138, p-value = 0.001) nasanuudufsusuIAL 2563 duurlduanasegrelifidedfy (t = -1.3914,

p-value = 0.1802) safslsifidnSnavesqgnia (Figure 1) Hansnaaeuanyigiuiiiensinaeunudlvuuazdninaves
§an1A WU aﬂaﬂ'wm'iaiqaaﬂﬁmﬁﬁﬂgﬂﬂum\'azﬂLmﬂﬁhaﬁ’uﬁszé’uﬂ’ﬂﬁwﬁ’z‘g 0.05 (%* = 68.049, p-value < 0.0001)
fufe sunsunarduwliy wazyarnsdsesnndaaindidauuldufiawisegulundazifouliwanssiuiseiu
Tfuddy 0.05 (x> = 7.006, p-value = 0.799) fufie synsuanlsifidninavesggnia Famsinwadaildisnsidn
wwnliueendrsnsmaiiiosrneynsunaiinnedeulmviedinisunishfifindudonanvdsuwadld (Figure 1)
NAN1IMTITEUANNAITITRIEYNTUIIAN WU Rl Fuanduiuglusa (autocorrelation function: ACF) fidnwae
mMandeulmuuuanadegnadn 4 (die down slowly) waznsmiilafduanduiusluiiuisdiu (partial autocorrelation
function: PACF) fi41319a11 1 (Lag 1) fidnanuduiusgaiuanveuiuniiimusegsdniou Sunneainuii eynsy
L’Jmsqmﬁﬁuuﬂﬁu (Figure 2) 3afdnuuliulaenismmasisaisiudl 1 wui aﬂgﬂimamé’ﬁlﬂﬁmmmﬁ losanuasing
Sl 1 fanuuvsunudutudenanudeuutasly (Figure 3) ﬁaﬂfumiﬁﬂ“mﬂ%ﬂﬁfﬁ%ﬁmsﬁwmﬁLLUaasﬁayjaé’a&J
AON3TINEIINVIR (natural logarithm: Ln) neusiiunisas1emnuunensainoly
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Figure 1 Run plot for the export values of fresh or frozen pineapples during January 2011 to December 2020
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Figure 2 ACF and PACF of the export values of fresh or frozen pineapples.

40000000

20000000

—t

o

Value diff

~

-20000000

-40000000

1102 NP+
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nansasandnuaznRndoulmveseynsunatyarnsdseendulr snanvieutiiuauudsiinuin eynsu
nanfluunlify udlaifidndwavesggnia deduisniaweinsaififinnumanzan fe 35Tond-tauAudififuuy ARMA
Bneilissussartmdmedead BnsiilfSeunaiartidweusmd Bnsiliseuisatidiiuulty
wuuuay egslsAnm Wefiansanen MAPE vesteyayndl 1 wudn Bnsrilhiseuseaelfdmwesdumesiuuuan
fiA MAPE siiigauwiniu 2.3547 ni3efianuianainlunisweinsalyarinisdieanduiysnanviousdifusuudeosay
2.35 (Table 2) é?fﬁ%miwmﬂizﬁm"’ma'nmmsauﬁ’uaqﬂiuL’Jmﬁﬁ‘ﬁaLLu’ﬂﬁuLLagﬁw'ﬁwaﬂJadqama Safunsinunadsil
sgfasanisnmsansfiuunnsalfimnzauiveynsunamnguuuy welsinseuaquiuuuneinsalfiaiian

Table 2 MAPE of the first dataset

Forecasting methods Box-Jenkins Holt Brown damped
MAPE 2.4297 2.4468 25321 2.4397
Forecasting methods simple seasonal Winters’ additive Winters’ multiplicative
MAPE 23767 2.3547 25711

NAN15ASIEDUTANUI1 BynsUIAIYAAINNSAseandursnanvdautifusuudeiuualiu udlifdninaves
gana uazeynsunardliiniuasi JaudasdoyassaniiiusssmAnazminaiisdidiud 1 1ieadadanuy
wensailagisdend-laufud An1sansl ACF wagnswl PACF woseynsunatfiuasdoyauds wuin eynsua
fidnvaeasi Seruuaiuuunenseifdululsizudu e fauuu AR, 4, 10) I(1) MA(L, 5) (Figure 4) fmidananuy
Thvdainwensfimesiitisddyiisedu 0.05 i uuunensaifivangay fe duuu ARIMAO, 1, 1) lufinaains
dmsuTnsiliSeumeoeeihdmedsad naiilfSeuneavimdmesusml BmehlhSeuseoaeimddis
wiRlluwUULAY 3§mﬁv‘1”ﬂﬁl§aué’wLamﬁ?ﬁyﬁwé’qﬁﬁq@maa&i’md’m BreilFSeuioaulmdmesiumesuuuuin uay
Fnshlizsusemetmdmesiumesuuuga ndnuasdeyadeaenifiusssumAnuieivistond-auiud
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wdwnuaUszrunsdwesainlusunsy SPSS aglasauuuneinsal (Table 3) wazanawiigania (Table 4)
denmaaeutoauyivesiuuunennsal wud fuvuneinsaifiaiedus 735 Steaufluaimndefissdutoddy
0.05 NA13AD mgﬂﬁuL’JawaqmﬂamLﬂﬁlaumﬂmswmﬂizﬁﬁmmﬁmmmﬂiﬂﬁ wdeulmidudasziu danadewiiiy
Aug LarAULUTUTIUMNAUYNYIIEaT (Table 5)
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107 — Upper Confidence Limit 1.0 — Upper Confidence Limit
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Figure 4 ACF and PACF of the transformed data (d = 1 and natural logarithm).

Table 3 Results of the forecasting model

No. Forecasting methods Forecasting model

1 Box-Jenkins Y, =exp{Z_, —0.66066¢,_, }

where Z,_, = ln(YH), Y,_, represents the logarithm of time series at time t - 1 and

e, =2Z,_,—Z,, represents the error at time t - 1
2 Holt Y..., =exp{16.69306 +0.01133(m) }
3 Brown Y =expf16.58826—0.01295 (m-1)4 H
4 damped ¥, = expl 16.69551+0.01019% (0.02794) f
5 simple seasonal \A(t = eXp{ 16.68304 + ét}
6 Winters’ additive Y., =exp{ (16.84855+0.01163m) +8, |
7 Winters” multiplicative ?Hm = exp{ (16.77044+0.010920m)§[ }

where m = 1 represents January 2021 and §1 is shown in Table 4.

Table 4 Seasonal index from simple seasonal exponential smoothing method, Winters’ additive exponential

smoothing method, and Winters” multiplicative exponential smoothing method

Month ét from simple seasonal ét from Winters’ additive St from Winters’ multiplicative
JAN -0.05934 0.00463 0.99481
FEB 0.04622 0.09856 1.00310
MAR 0.30671 0.34742 1.02047
APR 0.01519 0.04427 0.99624
MAY -0.04529 -0.02784 0.99070
JUN 0.03162 0.03743 0.99946
JUL 0.01699 0.01117 1.00052
AUG 0.11759 0.10014 1.01076
SEP -0.22123 -0.25030 0.98630
OCT -0.35641 -0.39712 0.97800
NOV -0.00499 -0.05733 0.99749

DEC 0.15293 0.08896 1.00520
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Table 5 The results of checking the assumptions of the forecasting models

No. Forecasting methods KS test  p-value Runs test  p-value t-test p-value Levene p-value
statistic
1 Box-Jenkins 0.624 0.832 -1.749 0.080 0.263 0.793 1.081 0.383
2 Holt 0.658 0.780 -1.833 0.067 -0.398 0.691 1.140 0.338
3 Brown 0.546 0.927 -1.467 0.142 -0.024 0.981 0.933 0.512
4 damped 0.642 0.804 -1.833 0.067 0.344 0.732 1.120 0.353
5 simple seasonal 0.448 0.988 -1.467 0.142 0.424 0.672 1.136 0.341
6 Winters’ additive 0.387 0.998 -1.100 0.271 -0.259 0.796 1.143 0.336
7 Winters’ multiplicative 0.513 0.955 -1.467 0.142 -0.342 0.733 1.181 0.309

delduuunennsaifiadradu (Table 3) ‘WEJ’]ﬂiiﬁu‘jaﬂ"]ﬂ’]‘i’dx‘iaaﬂﬁUUz‘iﬂamﬁaLLGdLguﬁ]uLLSﬁQSQG]ﬁ 2 Mo
unsudafeusuiag 2564 WiewSeuifisuiua1aslaenisiuanal MAPE wu3n ’Q;%ﬁﬁmmu.aiuﬁi’wmﬁqm Ao
3§msﬁﬂﬁﬁauﬁwLam%ﬁwﬁnﬁﬁqamaaﬁhddw \ilesarndiAn MAPE silgawiniu 2.2037 tiufie Tmevinlizeuseiay
%ﬁwé’qﬁﬁq@maashndw&J‘ﬁmmﬁm‘wmmsl:umiwmmaﬁgaﬁhmidqaaﬂé’uﬂsmaw%LLﬂiLﬁuWLL%ﬁaaas 2.20 59989311
A FEmsilrGeumeauifdme Humeiuuuuan fid MAPE wihiu 2.2388 tufle FamsviliSeudeaadigwes
Jumesuuuuindanuianatnlunisneinsaisesay 2.24 (Table 6)

Table 6 MAPE of the second dataset

Forecasting methods Box-Jenkins Holt Brown damped
MAPE 2.4395 25373 2.9863 2.4373
Forecasting methods simple seasonal Winters’ additive Winters’ multiplicative
MAPE 2.2037 2.2388 2.3046

nNNaN1saTIdeULLIltuLar aNSnavedngNIavetaynsuaIyanINsaIeendulzInan I au i uauuds
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RUALETIIfLUY ARIMA 33nsrilhSeudomsdmdwedead Tanmsilfiieumeaedmdmecusad 3ansvili
Beuieiavdidiiluuaiusuuu (Ketiam, 2005; Manmin, 2006) higeardesiunanisinuaseiiinuia 3an1svin
Tﬁﬁau@hmam%ﬁwé’aﬁﬁq@jmaastdwﬁmmmmzaummdw vz finguvesisnisneinsalinzaniuoynsunaniid
WeswualunaAl MAPE Qdﬁqm ﬁdﬁuﬂﬁﬁﬂw’lLﬁlEJ’.Jﬁ"Uﬂ”IS‘WEJ’IﬂSZIjV!ﬂﬂ%ﬂﬂ’liﬁﬁ]’]‘imﬁ%ﬂ’]iwElﬂﬂifljﬁlﬂa”lﬂﬂa’l&l wielef
ATEUARNAILUUNEINTAITI LT L nwansAnuaSsiinu ﬁmﬁv‘fﬂﬁﬁwé’wLam%ﬁﬁé’dﬁﬁqamaa&hddwﬁmm
mmxaumnﬁqm ligonrassiunisAnwlusin Lﬁmmﬂayﬂmnm‘ﬁﬁﬂmLﬁuﬂuasﬂizmwﬁ’ul,l,azmu?é’fﬁlﬁaﬂwg
Anwisaisdond-auiudiindu 1y Romprasert (2013) iﬁ‘wmﬂ'ﬁﬂJLLmIﬁmﬂaﬁﬂmsddaaﬂﬁﬁuﬂmmmlm
Tneddond-laufiud wuin fuuuilmunzaufe AR(L) MA(2) Eabsirimethee et al. (2016) lénensainanudaanis
dutrsansydesvadlnglunainlanlagdsnisnensaluuuiday (traditional forecasting technique) 33annasnyaan
(multiple regression) waz3slasiv18Uszamiioy (neural network) WU 35lAT9N8UsTa L ENTAMUUNIZEY
mnﬁqm Riansut (2019) ldwensaisiadudesalsanulnedidend-lauind nuin fuuuiimanzaude (1) MA(L, 3)
SMA(1) liifinaverAsia wag Riansut (2022) lenensaiuSununsdseendulrsnannisudifuaundweslssnalng
Tne350end-auiud Tmshliiseudoaeimdwedead 3nsildSsudaardidmeusnd Bnsilfiseu
Feartmdaiiuu vy 3'§m'§ﬁﬂﬁﬁauﬁamam%ﬁwﬁqﬁﬁqamaaéwiw Asmsrilfissufoatmdes
FUMBTLUUUIN LLafJ%ﬂ'ﬁﬁﬂﬁﬁﬁmﬁaaLasu%ﬁwé’dsuaﬁwmail,w@m WU ’3‘§ﬁaﬂ%—muﬁuﬁﬁmmmmzammnﬁqm

Lﬁ@iﬁﬁ’%mﬁﬁﬂﬁﬁaum”wLam%ﬁwé’qﬁﬁq@Jmaa&hN"]efL‘umswmﬂszﬁyjammﬁdqaaﬂé’uﬂximaw%milﬁu
Juud s ausiFounnsiud afeusuanay 2565 wuin yja@hmiddaaﬂﬁLLu’JIﬁmawﬁwmﬁ (Figure 5) agnslsfinu
nsfnwadsdldfasaietadonaniulunsaiasuuuneinse Saarmmsdsoonduissnanvioutifuauuded
mawsuilasegiaue wazmsUdsuasoiafnnniatedu q vonudeaniadonat duuilefitateiiinansyny
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Figure 5 Comparison of the export values of fresh or frozen pineapples and its forecasts from the simple

seasonal exponential smoothing.
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UNANELD

ﬂﬁmaam%ﬁﬁuﬁﬂfﬁlqﬂisadﬁLﬁaﬁﬂmamazﬁmm8aﬂuﬂﬁﬁuﬂmmmm€h€uaaﬂaaiiﬂaa‘iumwﬁwﬁmﬁq
freansavanslaioaluaiueiun (NaHCO,) Tne 33 RSM (Response Surface Methodology) Hasedildlunis@nuide
AMIATNTUYDY NaHCO; (X,) gaungilunisvindizen (X,) uagszazianlumsuiisen (Xy) Jnseianududu
vosnaelsiiad (ug.o?) wazAdileivesraslsiiad (a*) wanieaemull Wedneidulssanivesaunisanaes
Anududurasnaslsiladnudn den R-Square (R?) Wiy 92.98% wandd1 muidudued NaHCO, gaumgilunisii
UfATen wazszoznanlunsviiufiten ansnesuismnufuulsvdensiasundasmeseududuvesaaslsiladle
Sovaz 92.98 dmsumsiaaddelinaluiueaisfunsiannududuvesnaslsilas  Tasanneiivunvanlunis
Shwimnuadiivesraelsiiadfe ANWNTUYRY NaHCO, wiiuSauay 0.3 gaumgilun1sviufizen wiriu 90 °C uax
segELIatuNISVUATen windu 10 wi Faan1zsanann laanuduturesraslsiiadadn (7.647 ug.g' ) wa
mﬁﬁﬂ1:«}1ﬁiﬁmmﬁmﬁwlﬂiﬂumﬁ%’ﬂmmmmGT’ruamaaIiWaaﬁumwiwﬁ’wﬁq Wevlianunsaldussleviann
naelsTladlatiussavsanmannd st

¥
aa &

Adfey: amseiune Aaelsilad @158 FTNuRIneuaues

Abstract

This experiment aimed to study the optimum conditions for maintaining the stability of chlorophyll in
Chara corallina with sodium bicarbonate (NaHCO,) solution using RSM (Response Surface Methodology). Factors
used in the study were NaHCO, concentration (X;), reaction temperature (X,) and reaction time (X5). Chlorophyll
concentration (ug.g™") and green value of chlorophyll (-a*) were analyzed. The results showed that the R-Square
(R?) value of the regression equation coefficients for chlorophyll concentration was 92.98%. This demonstrated
that the concentration of NaHCOs, reaction temperature and reaction time could have explained 92.98% of the
variation or change in chlorophyll concentration. For measuring green values, the results were similar to those
for measuring chlorophyll concentration. The optimum conditions for maintaining the stability of chlorophyll
were that the NaHCO; concentration was 0.3 %, the reaction temperature was 90 OC, and the reaction time was
10 minutes. The above conditions yielded the highest chlorophyll concentration (7.647 ug.g'). The results of
this study can be used to maintain the stability of chlorophyll in Chara coralline. Maintaining the stability of
chlorophyll allows for more efficient utilization of chlorophyll.

Keywords: Chara coralline, chlorophyll, pigment, response surface methodology
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Hagtuarwalalunisihansliiuagndusaninsssuefnlddundy dosinarumseminludiueiu
Uaendevesanshiduazniusadliainnisdansizi mﬂﬂﬁ'ﬁé’aLﬂi’wﬁﬁﬂﬁlﬁmﬂwmﬁﬁmLﬁmﬁummwmmuuwé
U8 McCann et al. (2007) WUINTTUUTENIUR ST AN 1M 59Y qummiaaimud (Hyperactivity) EUEN
Winlugawu 91y 3 T wag 01y 8/9 U iilefinnsanluudvesauamsnans wiiasldléunsmeasuiam wonanL
1AF8v89 Amin et al. (2010) WU M$NTU (tartrazine) uaz AsTudy (carmoisine) Fadudduasizsiildluenms
finaluetozddyfoduuarla Tnefinaudfivsinas wammiddunsuidgmisiufenisiharslidnnsssusi
wlrluommaunudduaszi

ams1eiun (Chara corallina) Beuuslaaiuiinluusdminvesniald MmsAnyLLssdunuinaming
ﬁ”mﬁaﬁﬂ%mmwaabﬂaa’iuwaéqaﬂdwmwiwﬂﬁ;ﬁm%ﬁmﬁluS] U'%mmwaaiﬁlaéﬁgmﬁnﬁmmmaﬂﬂumsﬁmﬂﬁﬂu
asTdnnsssund snstheaslsiladunldiduansdansssundfinisldfunnunuuda (Shahid et al, 2013) A
Fosnsaaslsfladiiuduetrerod osmuaunsyndndifiud ulunisldanslidainsssunnd (Hung et al., 2014;
Sigurdson et al., 2017) lusinuguam aaelsiladuazanslsiiaduiiuselevisesanigvesysd (Tumolo and Lanfer-
Marquez, 2012; Ghidouche et al., 2013) aaslsfladdnuautiduoyyadassuazdumssnavidesiulsaisess iy
12159 (McQuistan et al., 2012; Subramoniam et al., 2012; Jokopriyambodo et al., 2014) aﬁiwlsﬁmumimgﬂul,l,ﬂaﬂ
lassasanaelsfladidueuiusvinligaydefianssuly (Albanese et al,, 2007; Comunian et al., 2011; Benlloch-
Tinoco et al., 2015; Yilmaz and Gokmen, 2016) aaslsfladasagosaaeiduoyiusliieidesangydslossy
Mg? Tuluananaelsiladiiongnelidvinavesdauindon 1wy gumgll uas oondiau A1 pH uazteuleyl FuinliiAa
s sundatlasiadrawesnaslsladaunatadudinianznen (Yilmaz and Gokmen, 2016; Solymosi and
Mysliwa-Kurdziel, 2017) tletesiunisdesaansidusysiususnaslsilad sinvuifnindefidlossuveslans 15y Na*,
cu wi3o zn* asly lessuveslanzmariignindrgrammunesinsuiieatnjisenssuinslessuadlansiu Mg
Tnemsunuinilidaueaiesunduluiandsavemeslnsy fmnunumusonsauazgauniilafnii Jsdesiunis
geysdedilenvesity (Kidmose et al., 2002; Willows, 2004; Ngamwonglumlert et al., 2017) n1sidenld NaHCO, Tu
mMsAnwndaiiiiosannanisAnewes Kaur et al. (2018) Fsdnwrluudenladnuin NaHCO, Hre3nwdideuarysuna
ﬂaaii“?\laﬁiﬁﬁﬁlqmﬁ'mﬁ&mﬁh potassium metabisulphite, sodium bicarbonate, sodium chloride lLaig calcium
chloride warlutialiAlfiiuun NaHCO, Faduindesfiuvidsssumanunsandnndus pH VBIANINUINSDUIANA
vauilaton LLazé’U*ﬁamiqﬂgﬂ MsuNsNIza1Y MIvandsegiiduiy Msieen wazarYInEandauveTadLieen
Faunisurdalagld NaHCO, Saduwwmnsiifidnenmlunissnuilsausids uasiisneaumsanuitisideswniy
(Wang et al., 2021)

nsfnwiadsliingUszasdifiomannefivmngausonisinuminasiivesarsinaolsiiadluanediuds
#8 NaHCO, Tnefnwanneilmunzausieisnuiinevaues (Response Surface Methodology) fauusaudildly
nsfnwn leun Armidudures NaHCO; gaumgilumsiufasen uazszoznanlunisiufasen nans@nwils
danld$nnmnuasiivesansinaslsiladiiielannsathaaslsiladlulduselondladussans amanndu
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vN1sAnEN

nsinseuasUszneusdauvasaaalsiladannansneinuiuazn1s AT IENNAYEIAUAIAT

NISLA3BUADLNY

f’mm‘mﬁSﬁ’ﬂuﬁﬂﬁagamﬁwﬁwﬂﬁsm Mntuaanamieluiiien Wunat 2 wiit uwdahlvuadaegald
azden (Numodlsmensutidenudaszninsnissenisadunsaely)

A15891A518% metal-chlorophyll complexes

N1589AT12% metal-chlorophyll complexes Ingdinuuasisn15ues Rahayuningsih et al. (2018) way Salama
and Moharram (2007) thawsefiiunisainuazuauda 70 n3u viufAseransazaiindoves NaHCO; Usinns
280 fiaddns Ainnadudu gamall wazszozamuiiadefidnm

A198na metal-chlorophyll complexes

affn metal-chlorophyll complexes Tnsnsiisegnsansedildannislianudey Usunes 10 fadans wada
ARBLDNIUDAANTUTY 96% UTuns 25 Haddns Tu Erlenmeyer flask shaker Unurnanadnlgegiiidounsoss
hluldlu shaker water bath figaumindl 60 °C 1weseaada 135 rpm LWuan 45 unil

5Tzl uveInaslsias

Aesizianududuvesraslsiad a1u3sn15U94 Rahayuningsih et al. (2018) Tngn1sihaisana 6 n3u 139319
Fwerdlau 30 Jadans naufiet 98 magnetic stirer A31357 1000 rpm Juran 15 Wit wdsnuansada
#0619 5 fladdns luhnsvyusmlsafieanuiiisey 5000 seuseundl Agamall 25 ssmnwaidea uiu 10 uni
nsesansananlaiunsznunseaues 1 mntuthansavaredulanvinisiamanududuresnaslsilad Arwen
AL 645 uaz 663 nm AwuAIdLTuvesraslsTiad auaun1sVes Zhang et al. (2009)

Chl, (ug.g?) = 12.72 ODggs - 2.59 ODggs wovveeeeeecrrrerrrerereererrneee (1)

Chly (Uug.gh) = 22.90 ODgys - 4.67 ODggs weveevreereerrreereeeeeereererrennee ()

Chly (Ug.g?) = Chl, + Chl, = 20.31 ODggs + 8.05 ODggs ... (3)
A5INAE

Sapndseisasiand (Colorimeter) H%s Hunterlab Ju ColorFlex EZ (Useineanigawsni) vinnmsinen L¥,
a*, b*, 1ile A1 L* Usueniena1uasng (100 = 917, 0 = #in), a* value (+a* = red, -a* = green), b* value (+b* =
yellow, -b* = blue)
N159ONKUUNINAADY N15IASIZRNANISEDR waznIsMmIanfivunzay
nsinunszavastadeildlunismases

Yadeiidnund 3 Jade Ao arududuaes NaHCO, (X,) gaumndlunsuiasen (X)) wazszesiailunisin
UgAsen (Xs) nstmuasyiuvesiiaderis 3 Jad nefiarsananeuiddedidetos mamassandeiu uazdediin
yoursesdlefldlunsnaaes Feszduvestadeildlunsnaassd 3 sedu Ao seaus (1) szunans (0) wazsEAugs (1)
fananslu Table 1

Table 1 Factors and levels of each factor used in the experiment

levels
Factors
-1 0 1
NaHCO; concentration (%) 0.00 0.15 0.30
reaction temperature ( °C) 70 80 90

reaction time (minute) 10 15 20
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ﬁﬂmﬁmwﬁmmgazﬂ.umS%Jﬂmmmm(ﬁ’waaﬂaaiiﬂaéiua'miwﬁmﬁ:n Ialdlusunsudnsagunisadf
Design expert version 13 fuuag dun1svnaesuaraenuuunIsnnassuutend-wsiuay A8 3 Yads usazdaded 3
AU LLasﬁm'ﬁv‘f’]ﬁgﬂﬁQmﬁmaw 5 A%y FuiuFedisnumioneassiaiun 17 miiovaass uanass Table 2

Table 2 Experimental sequence of a 3-factor Box-Behnken experimental design, 3 levels per factor, and the

midpoint was repeated 5 times

StdOrder RunOrder PtType Blocks X4 X, X3
8 1 2 1 1 0 1
1 2 2 1 -1 -1 0
12 3 2 1 0 1 1
4 4 2 1 1 0
15 5 0 1 0 0
17 6 0 1 0 0 0
3 7 2 1 -1 1 0
13 8 0 1 0 0 0
6 9 2 1 1 0 -1
14 10 0 1 0 0 0
11 11 2 1 0 -1 1
2 12 2 1 1 -1 0

13 2 1 -1 -1
16 14 0 1 0 0 0
7 15 2 1 -1 0 1
10 16 2 1 0 1 -1
9 17 2 1 -1 -1

ANSIATITHNANNGEDR wazn1san1zfimINzaNd838 RSM
ASAATITINANSEDRA

mﬁaaaauﬁagaﬁlﬁmﬂmiwmamr{auﬁwlﬂﬁLﬂiwsﬁﬂ'wé’uﬂﬁzﬁwémaamifﬁ’mﬁﬂa LagILATIENAIY
wsUsiu TnseianduUssanivasnisindulalaefuinainaunisues Hu (1999) arntuiasssinnuuususiuite
ATIVFOULNAINULUTVDIUUUTIADY  LAaTAS19ENNITYINIUIY Lagds19daun1syuneanUlduturesnaslsilas wagAnd
e (29 dhemathamestiadeildanmslinneidudssanivesaunisonnesanifeliodluguvesaumsseluil

3 3 2 3
i=1 i=1 i=1 j=1+1

MIaNETiNzaNR2835 RSM

dieldaunsdusuruisanududuvesnaslsilad wazA@fen (a*) uds Jehunadiansmiuin
novausarnslassweududunaslsiiad uasadden (%) Weuduilaseildlunismeans wasmeanilads
ﬁmmzauﬁqm Lﬁ@lﬁlﬁﬂaahi’?\laéﬁﬁmmLﬁuﬁuuﬂﬂﬁqm waza1dilen (a%) gegn tngldlusunsudnsogunisadn
wianitldanneivnzanuds thannedananluldlunswisuamslszneuidedourasnaslsiiadanamsioiuds
Womenududuvesnaslsilad s 3 9
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Nan1sANwILazIasal
YSuaumaslsilaa wazn1sinAdidenvesansusenauldedou
miﬁﬂmﬂﬁaﬁﬁwa@iammmﬁmmaﬁﬁmﬂams'wﬁ’mﬁﬂuﬂ%gdﬁ UsiuAUAIAIINNNTIATIZIAIY
\duduvesnaslsitad wavnsiaddiforvesansusznouiBeadeu metal-chlorophyll complexes Mifintu nan1svnaos
Lanssd Table 3

Table 3 Chlorophyll concentration and green value (-a*) of the metal-chlorophyll complexes

Number Factors Chlorophyll Green value
Test NaHCO, reaction reaction time  concentration (-a%)
concentration temperature (X3) (minute) (ug.g™h)
(X) (%) (X,) (°0)
1 0.3 80 20 6.971 -8.54
2 0.0 70 15 4.995 -7.76
3 0.1 90 20 5.119 -7.94
4 0.3 90 15 6.724 -8.34
5 0.1 80 15 5.730 -8.08
6 0.1 80 15 5.338 -8.03
7 0.0 90 15 5.426 -8.08
8 0.1 80 15 5.244 -7.96
9 0.3 80 10 7.191 -8.71
10 0.1 80 15 6.035 -8.16
11 0.1 70 20 5.878 -8.14
12 0.3 70 15 6.278 -8.30
13 0.0 80 10 4.917 -8.63
14 0.1 80 15 5.779 -8.05
15 0.0 80 20 5.608 -7.98
16 0.1 90 10 6.216 -8.25
17 0.1 70 10 5.034 -7.92

NAN1SAATIZANSEDA
N13ATIAHDUANYNADIVBIUUTIADY
mﬂmﬁﬁﬂmamwﬁmm::aum'ammm@hmadmiﬁﬂaaiiﬂaémﬂmm'wﬁmﬁ:n W1 17 miemaas uavima
ﬂﬁ'vmamﬁlé’mmwaauammwmad%'a;ga’hﬁmmmmzaw’%ahﬁwmﬁmiwﬁmmgﬂﬁawmLLUUﬁTﬂaad mndeya
fianumnzandnianiessiaduusyaniveinsinaula (R-Square: RY) uagiinsgiauuysusiu (ANOVA) n1s
n3apUANA oAl 3 Tuneufle (1) srTIvdeUNMINTEATILUULINKINUNG (2) MInsraapuaraiuBassres
T8Ya (3) N1IATIVADUANULATTVRIANUWUTUTIU  21INNIINTIVABUANIUYNABIVDIFULUUNITNARBINUTT AdIu
andsvesdeyaiildannnmmeasadulunuaunigiuie 3 9o fe (1) dunndefimsuanuasiuuund (2) adaunnded
armndudaserofu uay (3) AruuUsusiuiiadosnin Jsaguldideyaildannsmaassniiaugniomuar
wnzandmumsthlviessdaduussansvesnisinaulanasiinszinnuulsusiu
asadsaunsiuieanududuvesnaslsiasuazAdiven
INMTTATEREUUSEANEvesauNsann eI LT uTenaslsadnuin duUssavsvesaunisanaey
ANUuturetnaalsiladial R* winiu 0.9298 (Table 4) kand31 AULTNTWYDY NaHCO, aauvigillunisviufgasen
wagszznalunsviufsen amsnesutsanuduudsnenmsasunlamesnnududuresraslsiladldfosas
92.98 s‘i‘fdmmsaﬁﬂﬂa%’waumiﬁwm&JLﬁ'amﬁhmmLsﬁ'u%usuaqvaaaiﬁ\laa‘iumm'wﬁwﬁ:ﬂé’ﬁqﬁ
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Y = 17724399 X, + 0418 X,+ 0.700 X, + 18.50 X7 - 0.00154 X? + 0.00646 x>
+0.0025 X, X, - 0308 X, X~ 0.01089 X, X\ oo (1)
do Y = avwduduvesnaslsilad (ug.g?)
X, = ANudutuvas NaHCO; (Conc = 0.00 - 0.30%)
X, = aangiilun1svidiser (Temp = 70 - 90 °C)
sregianlun1sviAsen (Time = 10 - 20 u1i)

I
I

dlofiansannisvineumunzauvesaunis (Lack of fit) wudaen P — value w4 Lack of Fit SAviafu 0.5007
(Table 5) &silda1nnin 0.05 yilanansaasula wuuiassiiiaumeiioawesiudsluannig faiudeanunsai
aun1sgnsnuanlalunisyuiganuduturesnaslsiladlunissnenanuasiivesraslsiaanie NaHCO, luaiunsie
el

Table 4 Response surface regression analysis for chlorophyll concentration

Factor Coefficient Estimate p-value VIF
Intercept -17.7192 0.0028
A-Conc 3.98533 0.0001 1
B-Temp 0.418303 0.1918 1
C-Time 0.700205 0.6499 1
AB 0.0025 0.9794 1
AC -0.30367 0.1474 1
BC -0.01049 0.0072 1
A? 18.50444 0.0185 1.01
B? -0.00154 0.2946 1.01
2 0.006464 0.2745 1.01

R? = 0.9298, Adjusted R? = 0.839

Table 5 Analysis of variance for chlorophyll concentration

Source Sum of Squares df Mean Square F-value p-value
Model 7.26 9 0.8064 10.31 0.0028
A-Conc 4.83 1 4.83 61.77 0.0001
B-Temp 0.1633 1 0.1633 2.09 0.1918
C-Time 0.0176 1 0.0176 0.2247 0.6499
AB 0.0001 1 0.0001 0.0007 0.9794
AC 0.2075 1 0.2075 2.65 0.1474
BC 1.1 1 1.1 14.07 0.0072
A2 0.7299 1 0.7299 9.33 0.0185
B? 0.1004 1 0.1004 1.28 0.2946
2 0.11 1 0.11 1.41 0.2745
Residual 0.5477 7 0.0782
Lack of Fit 0.2262 3 0.0754 0.9385 0.5007
Pure Error 0.3214 4 0.0804
Cor Total 7.8 16
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MNNMFeneiduUsEAnsvesaun1sannesvesrnddsmmuin duussAvivesaunisonnosvesandideaiien B2
WU iU 0.9117 (Table 6) kaneI1 ATNTUYEY NaHCO; aamdlun1siuisen wazszeziaailunism
Ujnsen aansnosuismNuLUIensUAsuLamesididaldsesar 91.17 Fsannsathluaisaunsinneiiie
endiderluamseioudsldwsd

Y = 467+058X,-03237X,+ 0046 x, - 10.37 X + 0.001692 x? - 0.00703 x?

+0.0867 X, X, - 0.1600 X, X+ 0.00265 X, X, oo 2)

deo Y = édden (dh -a)
AUDNTUVRY NaHCO; (Conc = 0.00 — 0.30%)
X, = gamgilun1svifiser (Temp = 70 - 90 °C)
sregIanlunsviAsen (Time = 10 - 20 u1i)
\efansannsviansINzaLvesannns (Lack of fit) Wuindn P - value ¥4 Lack of Fit fifvinifu 0.082

>

<
I

(Table 7) @3dAm1nndn 0.05 vlaunsoasuladn wuuiaesiifianuneisavesinlsluaunis daudsaunso
aunstsfunlglunsiuead@delundnwanuasiivesnaslsiladae NaHCO, Tuansefinudsld

Table 6 Response surface regression analysis for green value (-a¥)

Factor Coefficient Estimate p-value VIF
Intercept 4.66975 0.0059
A-Conc 0.576667 0.0035 1
B-Temp -0.32368 0.1861 1
C-Time 0.04565 0.0297 1
AB 0.046667 0.2748 1
AC -0.16 0.0818 1
BC 0.00265 0.0598 1
A? -10.3667 0.0049 1.01
B? 0.001692 0.0217 1.01
« -0.00703 0.0185 1.01

R? = 0.9117, Adjusted R* = 0.7982

Table 7 Analysis of variance for green value (-a*)

Source Sum of Squares df Mean Square F-value p-value
Model 1.01 9 0.1122 8.03 0.0059
A-Conc 0.2592 1 0.2592 18.56 0.0035
B-Temp 0.03 1 0.03 2.15 0.1861
C-Time 0.1035 1 0.1035 7.41 0.0297
AB 0.0196 1 0.0196 1.4 0.2748
AC 0.0576 1 0.0576 4.13 0.0818
BC 0.0702 1 0.0702 5.03 0.0598
A2 0.2291 1 0.2291 16.41 0.0049
B? 0.1206 1 0.1206 8.64 0.0217
2 0.1301 1 0.1301 9.31 0.0185
Residual 0.0977 7 0.014
Lack of Fit 0.0764 3 0.0255 4.78 0.0824
Pure Error 0.0213 4 0.0053
Cor Total 1.11 16
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nsa§eiluRanausuas
nsedeiuRaneuauetasautuvasaaalsfiad

wuUIIARINNAMIAMIENS UTeaNnTamMTUNIUIEAMUTITuYeIAaelsilad 21NN1IANYIAIINAIRITEY
paolsfladaag NaHCO, luamseduds amnsadunairensmifufinevaussesauidutuvesnaslsfladlads
Figure 1

99nn51¥ Response surface uag contour plot (Figure 1a) aruiduduresnaslsiad WeRinsantaduass
Jadvfe armidudures NaHCO; uargamailunsiiisen lnefvualiszeznatlumsiufazenegisziunany
wui arududuresesslsiedifiutudionududuves NaHCo, Wiy wargamgilunisvhufAsenfiutu e
#suntadeansladefe Aududures NaHCO, wazsveriatlun1sinu]isen lnedmualigumgilunisi
UfAsenegiisziunans (Figure 1b) wui1 Anududuvesnaelsiadiintufionududuros NaHCO, findu uax
srovnalumevhufisoniuiu dunavesgamgilumeahufite warszsrnalumeahufisen derwuslfenw
udures NaHCO, ogffiszdunans (Figure 1) wut anududuvesnaelsiladifiutuluaesnsdife Wegamgdlunis
ﬁwﬂﬁﬁ%aﬂLﬁu"ﬁu wazszoznatlunmiuiitetanas uas Weonmgilunisiujienanas uazszeznanlunisi
U;jﬁ'%ml,ﬂ'u%u

Chiorophyl
Chiorophyl

8 Temp e A Conc

(a)

Figure 1 Factors effecting concentration of chlorophyll in Chara coralling, a: effect of NaHCO; concentration

and reaction temperature, b: effect of NaHCO; concentration and reaction time and c: effect of reaction

temperature and reaction time

infevaslanzannsainmanuasiveseaslsiiadluilodefiold idesmnindovesavsidnluunufuuniiden
leeaululuanaveseyiudaaslsiiadlsiduasusznoudsdeuiifidideanviiounaslsilad udaziinuasiiluszming
ﬂSSU’JUH’I‘iLLU‘iE‘ULLagﬂ’liLﬁU%Jﬂ‘lﬂ’lﬁQdﬂ’i’]L‘ifaLgaﬁﬂjﬁ‘lmamﬂaa%@ﬂaﬂx (Jone et al,, 1977; Elbe et al., 1986;
Tonucci and Elbe, 1992; LaBorde and Elbe, 1994) nns@nunasaiild NaHCO; 1iesannanis@nenves Kaushal et
al. (2013) a@nwinisaanluiilen (Colocasia esculenta (L) Schott) W1 NaHCO; teannsgadediBavesiuiilen
16#fian waglien antioxidant activity gsga WuiisafunisAnuluudenladves Kaur et al. (2018) emudn NaHCO,
EU"JEJ%JﬂHﬁLE?JmLLaz‘iﬁmamaaIiWaaﬂlﬁﬁﬁqmLﬁaLﬁﬁl‘Uﬁ"u potassium metabisulphite, sodium bicarbonate, sodium
chloride uag calcium chloride

Tnevhluanmamdnveansasudvesindidelussninenssuaunisuandensidsunaslsiiadidy  #lelw
fu Tagdnswaves pH Alsavesinazidsududideomznoniflognauiounionsuaniziidunsa (Gold and
Weckel, 1959; Gunawan and Barringer, 2000) NavaaU3u19 NaHCO, nnmsenuesaiiorssieuiieai pH Lruiy
Favilfanududurosnsolsiladguniudousinuues NaHCO, 1ndy Srufugumaiiiastu was araduduves
paelsfladuntuiiousinaves NaHCO, inniu Saufuszeznafigstiu annisAnwludaufenves Koca et al. (2007)
wuhddvesdndsainmeldegernimioutual pH lanas dmiunadauvesgumgiilunisiufizen uay
srovnalunsiusety avududuresraslsiiadifintuluaensdfnarndisiu gumnifuiasdudafondn
\losannsgadediToivesnasisiladidesanauiounareendiatudulnafulunuuasedrduind wes
Arrhenius (Arthenius first order reaction) m1stasuuUasgamniifisadniiosazdsuadonisindeufivosaaslsilad
(chlorophyll kinetic) (Aparicio-Ruiz and Gandul-Rojas, 2014) Jadusi149 fidinanesnsuazaaueianivesnisiie
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anmeaaslsfiad 1wu Anueu Anudunsa n1swIafivinvesgdunid wazanuduvaawas (Cuny et al., 1999;
Gunawan and Barringer, 2000; Gaur et al., 2007; Erge et al., 2008; Inanc, 2016)
b4 ﬂy a 1 =
nMsas1eNURInaUdUDIYRIAETEY (-a%)
WUUTIARINNALAAIEAT NI0FUNITAUSUTIUIBANELTET (-a%) YoInaslsilad 91NN1SANBIAUAIRITDY
Aaalsfladiig NaHCO, luamseiude  awsarhunadensiiuinnevauesesrddealana Figure 2

color
color
color
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“‘:\\\‘\ I
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B: Temp 030 C: Time

Figure 2 Factors effecting the green value (-a*) in Chara corallina, a: effect of NaHCO; concentration and
reaction temperature, b: effect of NaHCO; concentration and reaction time and c: effect of reaction

temperature and reaction time

91nN3IM Response surface way contour plot (Figure 2a) mMaATen (-a%) lefinnsaniaduasdadefo A
\uduues NaHCO; uazgamailunsviuiisen Tasdmusliszeznanlunmsviufisenegiisedunarsmuin A
Juaidenivtudeanududures NaHCO, ity wergamgilumehufAseiutu Wefinsuniadvassiladvie
AudaduYes NaHCO; wazszozialunmsvinufasen lnefvualigamnilunisiiujaseiediisedunats (Figure
2b) wui s dudifeniviudeeududuees NaHCO, Wty wagsvozatlumsihufiseniutu dunaues
oamgilumsUfisen wavszeznanlunsviu§aten Wefmuslvianuiduduves NaHCO, egfiszfunan (Figure
20) wui merududdeafsiuluassnsdie WegnmgilunmsviiAsenfindy uazszeznalumaiuiisenanas
ua iegmnilumehuiAsenanas uarszernarlunsiiisewiutu Taglinaluhueafertueiududures
Aaelsilad

dwiunszuiunisanin gauuiidnasensyuiun1saia (Sinha et al. 2012; O'zkan and Ersus, 2015) Tijskens
et al. (2001) l¥AnvInsAsuuasrdvesuienladuardnderluszninenisain wuiilutisusnvesnsaandnia 2
viln ddedauiutu esnmsdsuuamesmsdeduilifidvieffidetonduasifdeiuoniulddniu
Lau et al. (2000) AnwravesnsamnisliiSmuinlutusndifsvemsliufuiviudelirnuioulura 70 uay
98 pernwwaLiva nsfnwluamefufiediidosnndnmigamil 70, 80 uar 90 esmiwaLdsa nsifivvesguUNgd
Fvdwmarilfanududidendviunieanududuvesaaslsiiadifindu drunsdnwves Pinsirodom (2003) Anwea
10sgunall (50, 75 wag 100 asrngalea) anudunsn-ang (4, 7 uay 10) wazanududuvesdsinaslsa (100, 200
wae 300 ppm) doAuAsiIvesdideivesansanalume Tnenisinnsudsuulaesanddieinsos Hunter color
meter wuinfigaumgdl 100 ssrealdea ATrvesansadalumeiisunsiianauilewIoudisuiuiionmgil 50 ua
75 peraLled uaﬂmnﬁﬁqmmﬁ 100 A LgATE ﬂ'lﬂsi’f%qﬁﬂaavljﬁﬁssﬁummL%’usﬁugn%uﬁma‘lumﬂ‘ﬁ'ummm
FrvesdiTorvesansadalume delasoaududuresaisiu Neo and Zhao (2007) 1dAnwilaseadnemes Zinc-
chlorophyll-derivatives complexes Tun15wUssuanuns (green pear) G'zfdﬁwmswmamimaaaﬂqﬂLLW%ﬁ'ﬁmiLau
ansazanededlonsu (zinc ion solution) Fuwdenndaduanmn (zinc lactate) Aududu 0, 1,300 way 2,600 ppm
Tuusiazyanismaass igamai 94 ssmiwaidea 1unan 6, 12 uaz 18 uit nuindesnududuvesansazansded
lovoudinannduazdwmalisuiurededlolifuindu shlgnunsihinunssuiunisussuifioanasanunsi
Ny
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nsmifadefivunzauiign
ms‘mﬂ"rfjﬁ]é’aﬁmmzauﬁqﬂumﬁﬁﬂmmmmﬁwamaakﬂaéé’aEJ NaHCO, Tuamsreiuns wiellaany
dutuvesanelsiladgegn Tavan1igfvnyaniissd
- X, = ANUdutuves NaHCO; (%) =03
- X, = samaiilumsiujasen (€°) =90
- x,
mﬂamwﬁLumzam’INGTuvlﬁmmL%m%umaaﬂaaisﬂaéqqqm Wi 7.647 ug.g! diehanedimunzaui
I¥uvinsveseumnududuvesnaslsiiadinadamuin aududuvesnaslsilad Wity 7.329 + 0.007 ug.g! @S

srezlianlunsviugasen (uil) = 10

anmsfivnzadlunisadanaslsiiadgenfivedndu wu annesfiuunzadlunisatneraslsiladeinlu suji (Pleomele
angustifolia Roxb.) Tagld ZnCl, \Jussnweuasiivesraslsiladnuinanefivanzasiie pH 7 anududuves
ZnCl, Wiy 700 ppm aamnnd 85 C° Inafiu3una total chlorophyll content (TCC) Wiy 47.2975 mg/100 g fw
(Rahayuningsih et al., 2018)

ayUnanIsAnen

mﬂmiﬁﬂmamwﬁmmzaﬂumﬁ’ﬂmmwmdﬁwmﬂaak‘?\laa‘iummﬁar’fmﬁ'aéf’wmiasaw NaHCOs
10838 RsM Jadeiildlunisdinude anududureddaionluaisuaiun (NaHCO,) (X,) gauniilun1sugsen ()
wazszezatlumsiuFAzen (X nulanmsfivnzaufe anaduduves NaHCO, winfufesay 0.3 guvgiluns
vUFATen wirdu 90 C° wazsreznatlunsiuiter winiu 10 undl Fsannzdanan Tdmanduduvesnaslsilad
g9an (7.647 ug.g-1) wan1sAnwiilaannsailulflumsinuauasivesnaslsfladluamsioiuis Fanmas
vosnaelsiladdsmasiomsliusslonilumsviniduasd wavdsnasonmuamiddasuinsvesnaelsilad dufonisinw
anuashvasnaslsiiadviliannsaldusslovianaaslsiadléiussansnmennty

v Y
naussleviviudou
Aideuveysemadtunanuiliinaysslovivivdeu

AnfnssuUIZNA
YOURUAN NBIUALAIUINIAanT IFeUaruinnTsu (newuduaiy 2u) ddnnuamgnssunisduasy
Weeans Ieuaruinngsy (@nad.) dmsunuganyunsinideluasall

nsdausanlunMslisuunaMuvaidey
ANuARTITY war aunAgiu: uwinid uzm. M3UFYRANTITY nsifdiusaulunisesnuuy navaass N3
nagou 3esletn FWnsiudeya wae criteria: UNSAU wzm, M50 9IzA. N1sTALIVTaYanIsIRTIsideya N3
wUswa: unsml uzim, A1301 238A1A. MFINNEINTAHE NMswanan1sleuiieuiudeasuniesdanug vengud
WAL WNSHY UL, @130 23801, N5HEINSINIUAISTEUAUatUUNAINL: UNSAY UL, AN5NT BIAIA. AITIAAIT
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Abstract

The objective of this research was to develop instant Khanom Chak mixed powder product. From
studying the basic formulas for Khanom Chak production, it was found that types and compositions of flour
affected lightness and firmness of products with significant difference. Moreover, using black waxy rice flour
mixed with white waxy rice flour to produce Khanom Chak was not different from using black waxy rice mixed
with tapioca flour in all sensory attributes except the smell of the dessert. Khanom Chak produced by using
black waxy rice flour mixed with white waxy rice flour-based formula was developed by adjusting ratios of
mixed flour to water as well as using coconut sugar instead of mixed sugar. The dessert was then cooked by
traditional method and received sensory score in the range of 7.00-7.40 for all attributes. After that, the desired
mixed flour from the developed formula was then smoked by grilling Nila palm leaves at 100-130°C, and
maintained smoking for 15 mins. Instant Khanom Chak mixed powder was produced by calculating the ratios
of ingredients from the developed formula in dry basis. The ratio for smoked mixed flour: dried coconut sugar:
salt was 63.02: 36.48: 0.50 by weight. Before cooking, mixed instant Khanom Chak was added with water in the
ratio of 63.07: 36.93 by weight, respectively. The dessert was then cooked by pan frying and compared to
developed formula with traditional process. Results were found that preference scores of instant dessert were
in the range of 7.33-7.63, which were not different from the traditional process for all attributes. However, the
lishtness and firmness of the dessert was significantly different.

Keywords: smoke, Khanom Chak, Nila palm leave, Khanom Chak mixed flour
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Table 1 Compositions of Khanom Chak

Ingredients Formula 1' Formula 2° Formula 3’

Black waxy rice flour 17.59 28.76 31.06
White waxy rice flour 17.59 - -

Rice flour - 9.57 -

Tapioca flour - - 6.36
Coconut sugar 21.66 23.62 22.95
Sugar 19.71 21.47 20.95
Salt 0.28 0.31 0.29
Water 22.98 16.36 18.38

1Yamsuan, 2014, 2Charoenjit, 2015; 3Paengyuth and Sitthipakdee, 2017.
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Formula 1 Formula 2 Formula 3

Figure 1 Khanom Chak from traditional process.

Table 2 Sensory evaluation of Khanom Chak

Attributes Formula 1 Formula 2 Formula 3
Appearance 7.23+1.33° 6.70+1.24° 6.97+1.10°°
Color 7.13+1.22° 6.43+1.19° 6.77+1.01%°
Smell (Nipa Palm leave smoke) 6.63£1.96° 6.90+£1.56° 6.47+1.55"
Firmness 6.53+1.98%° 6.10+1.97° 7.17+1.56°
Flavor 6.60+1.63° 6.13+1.87° 6.43+1.81%°
Sweetness 6.87+1.61° 5.90+1.99" 6.80+1.32°°
Overall 7.00+1.44° 6.17+1.82° 6.80+1.86™

“ Different superscript letters within each row are significantly different (p<0.05). Formula 1 consists of black sticky rice flour and
white sticky rice flour; Formula 2 consists of black sticky rice flour and rice flour; Formula 3 consists of black sticky rice flour and

tapioca flour.
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Table 3 Physical properties of Khanom Chak

Physical properties

Khanom Chak

L* a*"™ b* " Firmness (N) a, "™
Formula 1 24.63+0.40° 2.32+0.49 0.59+0.11 164.21+3.86° 0.78+0.03
Formula 2 23.16+0.47° 2.20+0.64 0.82+0.34 111.86+9.31° 0.71+0.08
Formula 3 22.92+0.41° 2.56+0.55 0.88+0.29 248.36+7.68° 0.73+0.04

“ Different superscript letters within each column are significantly different (p<0.05). ™ means not significantly different (p>0.05)

in the same column.
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Figure 2 Nipa Palm smoke mixed flour.
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Figure 3 Scanning Electron Microscope (SEM) images at 35,000x. a: originated mixed flour; b: Nipa Palm smoke

mixed flour.
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Table 4 Compositions of instant Khanom Chak mixed powder

Ingredients Amount (%)
Nipa Palm smoke mixed flour 63.02
Dried coconut sugar 36.47
Salt 0.50

é’m%’umwﬁmuumﬂmmu’]wum'mﬁ%%gﬂﬁ"’u avthuderunanauansly Table 3 uwanfuthaven lu
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Table 4 Sensory evaluation of Khanom Chak produced from improved formula and instant mixed powder

Attribute Improved formula Instant mixed powder
Appearance ™ 7.40+0.89 7.57+0.97
Color™ 7.27+0.74 7.53+1.01
Smell (Nipa Palm leave smoke) ™ 7.30+0.99 7.33+0.92
Firmness ™ 7.17+0.87 7.43+0.90
Flavor ™ 7.33+0.88 7.57+0.97
Sweetness ™ 7.00+0.91 7.63+0.81
Overall ™ 7.33+0.99 7.40+0.97

" means not significantly different (p>0.05) in the same row.
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dmfumsuseiliunaudnuaiznainenn laud ad Arnuuduie uagal a, wandds Table 5

Table 5 Physical properties of Khanom Chak produced from improved formula and instant mixed powder

Physical properties

Khanom Chak

L* a*"™ b* " Firmness (N) a,,
Improved formula 24.93+0.37° 2.83+0.40 0.89+0.72 169.13+1.73° 0.79+0.03°
Instant mixed powder 23.23+0.73° 2.27+0.43 0.69+0.25 142.01+0.31° 0.91+0.01°

< Different superscript letters within each column are significantly different (p<0.05). ™ means not significantly different (p>0.05)
in the same column.
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\Heqaunisnauiiieliiialsn (go and Schaffner, 2021) Bnadendedie fogniafuinwdu mafvinuiluanie
vous uazihugaiingu eunsliarudeu uazmisuilan Suduuumeiomnsaudedudnuazusloald

Figure 4 Khanom Chak produced from improved formula (left) and instant mixed powder (right).
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Taetudnurs anugsu ﬁﬂ%mmmmaqmﬂwﬁﬁuaa LLavqwéﬂﬂiﬁﬂuauuaaaivﬁa&ﬁ% 2,2-diphenyl-l-picrylhydrazyl
(DPPH) WinAu 4,905. 94 mg eq GA/g ‘umummq wag 179.74 mmole TE/g Uutinuiia auannyu Usunusidendans
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Funzauwiniu 0.20% setmdnvetinem LLa:mamwmumamaamwumaawwmmsammﬂ‘u 0.50:1.00 SAzuuu
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Tinaseu 10 Alawaass Tvawns 2 nsu wazivSunalgifen 25 fadnsu Aewieuilana
ey Midensting indesiiuideniling ansarfeiniandessiae reaaiiau duau

Abstract

The objective of this research was to process Cam leaves (Peristrophe roxburghiana) into a health
beverage by studying the chemical and phytochemical composition of Cam tea leaves. The quantity of
Cam tea leaves was then adjusted to four levels: 0.125, 0.250, 0.375, and 0.500% by weight per volume, to
develop into a Cam tea beverage. Subsequently, the study explored the substitution of granulated sugar with
Luo Han Guo extract at 0, 0.10, 0.15, 0.20, 0.25, 0.30% by weight of the tea, and investigated the suitable ratio
of collagen to inulin for the quality of the Cam tea beverage. The product quality was analyzed, including
lightness (L*), redness (a*), yellowness (b*), chroma (C*) and hue angle (h°), clarity (T47), pH levels, and sensory
quality assessment. It was found that Cam tea contained chemical components such as moisture, protein, fat,
ash, fiber, and carbohydrates at 7.19, 19.35, 0.33, 17.39, and 15.84% by dry weight, respectively. The total
polyphenol content and antioxidant activity, measured by the 2,2-diphenyl- |- picrylhydrazyl (DPPH) method,
were 4,905.94 mg eq GA/g dry weight and 179.74 mmole TE/g dry weight, respectively. The optimal quantity of
Cam tea for beverage production was found to be 0.375% by weight per volume, resulting in a red hue.
The suitable concentration of Luo Han Guo extract was 0.20% by weight of the tea, and the ideal collagen to
inulin ratio was 0.50:1.00. This ratio achieved the highest sensory acceptance score, significantly higher than
other variations (p<0.05), with a moderate liking score of 7.30. The nutritional value of the Cam tea beverage,
mixed with collagen and inulin in a 180 ml bottle, was determined to provide 10 kilocalories of energy, 2 grams
of dietary fiber, and 25 milligrams of sodium per consumption unit.
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CRD) Pasudidnunil 2 JadefeuSunameaanau 3 szau Téua 0, 0.25, 0.50% MuuAdeve Lin et al. (2020) uax
Uuaudydu 1u 2 szau ldun 0.50, 1.00% souminune (Bilek and Bayram, 2015; Othong et al., 2020) Tads
NAABIsIIL 6 Aanaes Tasliarunauduni wazihluiinsieviandlussuu CIE L*, a*, b*, chroma (C*) uag hue
angle (h°), Araula (clarity, %Tgr0) AANLTUNTA-ANS (pH) wagUsziilunmunmmelseamdulaniunisnaaes
Y1AU
nsessideyanieata

FNLHUNITNNABILUU completely randomized design (CRD) IuﬂﬂiamﬁzﬁﬂmmwmqmamwLLazwmmﬁ

WAZINUNUNITNARBILUU randomized complete block design (RCBD) Tunisusziliuamuninmislszamduda vinis
AA51e9f 3 ﬁw%’azﬂaﬁiﬁmﬁLﬂiwﬁmmuﬂiﬂi’m (analysis of variance, ANOVA) LazttU3guLigun11uunnmI99es
Aadedae3s Duncan’s new multiple range test (DMRT) fisgsuanundesiudesay 95 frelusunsuiinsievinieada
SPSS version 23

NanIsANEILAZIRNTAl
nan1sAnwIesfUsEneUMBAlinazasngnuaiiannluridensiang
nnsfnsaunmvedeninimianisdn wuiideninsinudnvasdulunuunsgiundnso
4uvU %1 (Thai Industrial Standards Institute, 2015) uazaNATFILHARSTIyLvLANUlNTTIUTIYSAY (Thal Industrial
Standards Institute, 2013) ¥ udensfansilosdusznaumaaiifugruivualusiusazussings 19.35% uaz 15.84%
aua1au dUsuruasiulansnuin 37.20% (Table 1) Tuvhusafisaduauideves Ketmai et al. (2011) la@nwn
AunmntasuINsvesrnitvdiu 4 vl As Anviids dnnseaaden dnavsia warinndrediou Jaianslulawmsmiu
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pefUsEnoUVENYINAY 65.57, 79.29, 45.92 wa 67.97% mugnsy Snwedaillutusindu 3.62, 0.23, 3.66 uaz 1.37%
MINA1AU @980 Chaichana et al. (2019) TATILYANAMNINLAYUINITVBIR KUY FaPuiwermsiiuiioslu
Fadadesne fusinunslulansn 50.53% uasillusfiugavintu 20.77% Failuiunalndifssiuluvidenssns uay
Anududvsunaladu @ule Wwuvindu 3.56, 10.77 waz 9. 93% AIUAIAU IuaqusummiwqwmuwmﬂumLaamuamu
Usunusiuvesasinailueainnu 4,905.94 mg eq GA/g umummq LLauuﬂﬁuawamwmiLﬂum'ﬁmuaumaaaim
A2 1A875 DPPH radical scavenging assay tM1AU 179.74 mmole TE/g vt (Table 1) Wiewseuiiiou
asngnuaiilurineninungukasasannneIuveIvNTed WU LFendnslarsngnueliuinnitynenknuns U
fifuinusnvesasndfiuoa uargudnisiuoyuadasedaeds DPPH Wiy 25.13 mg eq GA/g thnidnuia uay
63.44 mM TE/g thmiinuis augnsu (Rittilert, 2021) ¥ideniiuSunasinvesansindfueawiniu 109.79 mg GAE/g
drminuts LLasmiaaﬂqwéﬁma%aﬁaiz (ICsp) 1¥11AU 7.25 pg/ml (Naijitra and Cheoymang, 2016)

Table 1 Proximate analysis of chemical composition of Cam leaves (% dry basis)

Parameters (Mean#S.D.)
Moisture 7.19+0.64
Protein 19.35+0.14
Fat 0.33+0.12
Crude Fiber 17.39+0.81
Ash 15.85+0.16
Carbohydrate 37.20+0.93
Total polyphenol (mg eq GA/g) 4,905.94+195.946
Total antioxidant activity (mmole TE/g) 179.74+1.180

KansAnsINMsUsIURIBsRNRINtYIenins

ansAnsBinaluridendensronmuaimmisnisnin 1l uasnsUszamduiaostine

vhydendansiduns /i Nﬂi’mqﬁﬁ%umw%%mqLLmWU”LG’ﬂuﬁwmmﬁm LLazﬁﬂLﬂuimi’mqﬁagjsw’m
ansaeswiln fie arsweulnlvendunararstaloeniu faduasuszianiiazarelalurh (Brockington et al., 2011)
ansfiainldanluduidensiang (Peristrophe bivalvis) unguusananslnifu (pelagonidin) wazlnslulvendfu
(pyranocyanidin) (Khue et al., 2014) asdvadluduidoninsadalaaluindeu (Quan et al, 2016) arnnsAnE
Vsnadurndendanslunsiwdeuihaiann ¢ sz leun 0.125, 0.250, 0.375 uay 0.500% taveinsiay3unmns wuia
msuuvsInaluridentinsilihuidduiu Tnediauaing (L9 anas uazapududuns @) Wuvanuans
arududunsanas Araududivdes (b Wuauwansrududiiu uas b* Wuuinuansanududivdeadle
Vsunadusndentensifiudu drureerwesd (hue angle, ho) va9u1vLdenfansiiusunadusviafy 0.125%
wanaLanduig (purple) Usunaluvwindu 0.250% wanaiandwns-1a9 (warm red-purple) wazuiualuyvindu
0.375-0.500% wanaadias (cool red) luvariiAinanudufavesd chroma (C*) anas waneruiivresdifudy
(Figure 1) fidnanudunsa-ans (pH) oy 3ewi1a 8.16-8.56 151Ud unlasvesardeorndumnsznisldunfou
Huivhazane ilivsinasgnavaneiiiuiinasnn Ssedagiitdlulunidentnsavarethoonuldunde Jaiils
dvesthunilinnudy deandesfuAtmLEINg (L% wavAnSHILIeILEs (%T,,) fmnlaasanievsmaluvifiudy
pgsiliedAy1seia (p<0.05) (Table 2)

0.125% 0.250% 0.375% 0.500%

Figure 1 Appearance of tea drink from Cam leaves 0.125, 0.250, 0.375 and 0.500 % w/v.



King Mongkut’s Agr. J. 2025 : 43 (2) : 189 - 199 193

Table 2 Color parameters values of tea drink from Cam leaves 0.125, 0.250, 0.375 and 0.500 % w/v.

Amount of Cam leaves (%)

Various qualities

0.125 0.250 0.375 0.500

Physical quality

L* 22.89+0.18° 9.48+0.42° 4.11+0.49° 3.29+0.34°
a* 32.88+0.67° 33.70+0.74° 22.65+1.64° 16.45+0.88°
b* -7.34+0.37° 9.64:+1.30° 6.20+0.29° 4.80+0.21°
Clarity (%Tg70) 67.91+1.57° 45.39+2.49° 28.80+2.49° 23.65+0.08°
Hue angle (h°) 331.56+0.91° 348.13+0.21° 10.31+1.72° 7.65+1.04°
Chroma (C¥) 3.30+0.07° 2.81+0.02° 1.41+0.04° 1.59+0.05°
Chemical quality

pH 8.16+0.01¢ 8.27+0.01° 8.44+0.01° 8.56+0.01°

4 Different letters in the same row mean significantly different (p<0.05).

NMINaEeUNIeUsEa MU At dentans nuinuvdeninsdsade vy uafinnudiadndey
Fusinalvaziuuanuveutenundu dud ndusa sand arwddnudindu wezauveulassiu Adusua
luridonsfanaiiiudu 0.125-0.375% luvasiinisliuimalurideniansgs 0.500% fuilaalviazuuuauseutim
amaﬂunﬂﬁﬂmflmwmsﬁwwﬁiammmm A0AARDINUNANITILATIZUUSUUTINYRIE S INA T UDave v La DANINS
(Table 1) ansfifkaresarfvasmiearsindiuea iliAnsana (astringent taste) ansusznaulwdfiueadulnaidu
ansngunanlavess InuaudRiduansiueuyadasy dalhunifiusunaluridontinsunn dsadiauazdsnasionis
vausuresiuilna lnefuilnalfasuuuaumeuronivdiduiinalum 0.375% wniigelussiuazuuuseuuiunang
(Figure 2) mmﬁzjma&mﬁﬁfﬁlﬁﬁﬁgmaaﬁa (p<0.05)

=
(=]
J

Sensorial scores
o = N W B U O N © O

Taste Aftertaste Overall
acceptability
3 0.125%  F30.250% 0.375% [ 0.500%

Figure 2 Sensory evaluation of tea drink from Cam leaves 0.125, 0.250, 0.375 and 0.500 % w/v. [P Different
letters on each bar indicate significant differences (p<0.05), ™ not significant different (p>0.05)].

HANSANYIUTUIAIENTNALNUAMAVUTIvINZ ANfDAMA YR AT SRR LEBATaNS

m‘aﬁmmqmnﬂ%qﬁmﬁLﬁamﬁdﬂﬂﬁaq‘umw Tnenisldansiianumnuunuinadianansssuidu
ansafainmanaedaiag (Luo han guo extract 5@ monk fruit extract) ﬁmmmwuqmiwﬁwmmﬂma gA1aau
wiuUszanas 100-250 wh wazduansltarumnuidadathimas (glycemic index, Gl) wihiu 0 3dlidanasionis
\inssiuthnaluiden (Tanaviyutpakdee and Srianujata, 2018) asafintnnavaedsiae flesrusznovie Tulnlys
(mogroside) tduanslwsaniu dudeatansidufivfifveulnloeniu ImEJLLaqulézj&JwﬁuLﬂulﬂaIﬂiszjﬁﬁﬁwyjfwmam
innzlulaseasig scﬁaifﬂmwaiuiuLaqasumLLauImlszjmﬁuﬁﬁawdasf[,ﬁLLaqu"LGnsJWﬁummsamﬁﬂﬁ Fuoswoulnlasniu
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ﬁmmLLG\ﬂGi’mﬁ’uéfTuaguif"fwﬁml,agﬁi’wu’mmamyﬂamaﬂ%aw%augLwaﬂ?na msLﬁwyjlamiaﬂ%aiﬁmn%u%ﬁﬂﬁﬁ?{ﬁu
Fu wazdorUd suiduddnivunndy LLa%ﬂ’]iLﬁ'N‘WH‘LiJ‘VIE]ﬂ"ﬁaLLVluﬁlﬁigjliﬁﬂi@ﬂ%aﬁ]gwo’liﬁ’ﬁﬁLLﬂdLﬁlusﬁuﬁﬁﬁl
msaanefveeulnleduinainnisiasuuladtasiadne wu mnudiduresiina ua pH 2ziinaLssdnsusng
amedveueulvlesdu viliusinuueulvles dulazanuiduvediusngudsuuiasly (Rattanapanone, 2014)
NsuUsUSINansasmunmanaesafaedy 6 sesu TduA 0, 0.10, 0.15, 0.20, 0.25 wax 0.30% WU 1LAI DAL
A8 L*, a*, b* way %T., anas A C* duualdudiududndesdleldansataiimanaedafaefiudu (Table 3)
A1 he vaaas oaf urdendinsuantandiiudun (cool red) lalunnaafusg 1aivod1dyn19adf (p>0.05)
mﬁ]Lﬁadu’mﬂim.aqammﬁwmawéa%’ﬁwL%ﬂﬂt.muﬁﬁwmaﬁ'Lfl‘uadﬁﬂigﬂamaamil,l,auiwlﬁvmﬁu Mlilaseadisves
woulnlweniuiinnududuresianauin Jsdmarerdvonniosiumidentansly uonanddinaadusnuidade

v
==

ndnsonnuawiveseulnleniiu Ertan et al. (2018) Anvikavesansliarumu (glasa dideunealna uazii)
sonunsiveweulnlseduluundieiiuien (SON) waziundranseiues (SN) Tna SCN duoulnleenduid
laeilfiu (cyanidin) 1undn way SN Sueulnleenfudifinarsinifiu (pelagonidin) Wuwdn wuinideusealnaviy
mnuasivasleeniiiu vazihisanmunsinvedlseninivly scN lumamseiudradidenvealnaesluanmunsn
o35 iniAau Ifﬂenfw5@1ﬁmmmé\’q@qu"lsg:[mal,l,azﬁwL%auuaaimaiu SN FaflmuunnsnsvesaLAIIves
worlvlaendufumauinnisaaesvesimalpoamzmaninina wazoradunsizdisernisiinarsuszneu
\Fedeuszrinueulnlyenfiufuansiafinuus (copigmentation) W @sUszneuituedn wenaNiKaNsNARBINUIN
w3epuwndendansiian pH 1usna 983114 8.36-8.58 unnanfiusewiidedAgv1eaia (p<0.05) mMswdeuula
Tassadrsvasueulnlesniuasidouluidlen pH wWdsuly e pH ged wilianuduresduasarududures
flavylium cation anas Wililassasnweseulnleefiuudsuain flavylium cation defidundluansarareidunsa
wWasulidu carbinol 18 uaziilodn pH gedusoludnyinly carbinol Waeuluagluzuves chalcone 4 laifia
ansaranefidautAdunsgeu pH Ussana 9 weulnlesnduasddiradufoud wagdl pH uannimiewindu 11
woulnleenduillaseadrauuy blue quinoidal Feiidtnidu (Castaneda-Ovando et al., 2009) fatunalérnisldans
Teurmuthmandesieenadmaselasaiwewiaweunlseniuluyidondans waznsiasuulas pH v94
w3 eshudmalirdrenndasiuinisldsuntaiig narsuuuaureUNUsramdudavenad oy identang
wudw&’uﬁmlﬁﬂsLLuumwmaum'aﬁamﬁLLasmwmaUTmmamaam%aﬁ'mﬂLﬁamﬁqmﬁﬁﬂ’%mmmiaﬁ’mgﬂma
waedaie 0.20% Tusyiuazuuuroutunauansiueg eiifedfyneain (p<0.05) (Table 4) fauSudenld
USinasansarintnmandes i 0.20% wmmuﬁ’]mamwhmiﬁwmm’?"mﬁ'mwLﬁamﬁdﬂﬂﬁaqmmw&idﬂ

Table 3 Color parameters and pH values of tea drink using Luo Han Guo extract as a sweetener

Parameters Amount of Luo Han Guo extract (%)
0 0.10 0.15 0.20 0.25 0.30
L* 4.38+0.08°°  4.63+0.04°  3.96+0.13%  4.20+0.20*  3.28+0.36°  3.50+0.06™
a* 27.15+0.32°  27.23+0.24°  24.85+0.18"  23.60+0.45° 20.84+0.60° 22.56+0.22°
b* 5.89+0.21°  4.87+0.05®°  4.69+0.15°  511+0.49®°  4.29+0.89°  4.78+0.38%
Clarity (%T470) 29.02+0.21*  29.11+0.22°  27.44+0.03°  27.40+0.20°  26.45+0.04° 24.47+0.07°
Hue angle (h®)™  7.95+0.61  5.71+1.80 5.15+0.86 4.20+1.58 4.54+1.16  6.88+1.66
Chroma (C¥) 1.48+0.03°  2.03+0.07° 2.06+0.05° 1.52£0.02°  1.60+0.06°  0.94+0.02°
pH 8.41+0.01° 8.43+0.01™  836+0.02°  8.44+0.03*  8.51+0.02®  8.58+0.01°

*d Different letters in the same row mean significantly different (p<0.05).

" not significant different (p>0.05).
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Table 4 Sensory evaluation of tea drink using Luo Han Guo extract as a sweetener

Amount of Appearance™ Color™ Flavor Taste Overall
Luo Han Guo acceptability
extract (%)
0 6.60+1.35 6.73+0.94 5.67+0.84° 6.20+0.93" 6.40+0.97™
0.1 6.63+1.25 6.83+0.95 5.80+1.30% 5.77+1.10° 6.03+0.96°
0.15 6.63+1.30 6.77+0.90 5.80+1.19%° 6.60+1.48% 6.90+1.49%°
0.20 6.77+1.31 6.77+1.01 6.27+1.11% 7.03+0.93° 7.33+1.05°
0.25 6.50+1.31 6.67+1.03 6.23+1.07% 6.10+1.00* 6.17+1.05°
0.30 6.43+1.41 6.60+1.07 6.40+1.07° 6.23+1.31° 6.27+1.23°

¥ Different letters in the same column mean significantly different (p<0.05).

" not significant different (p>0.05).
HansAnYIUSINaReaaULATBYAUTIMIAseAMA YR LSRRy IE BRI
PLum‘aW&umzj,mm%d?{mwLﬁamﬁmuﬁaqsﬂmw ImﬁlﬁﬂwﬁmﬁdaumamaamLﬁ]uLLazSuﬁuﬁmmsaWia

Qmmwmaqﬂg’]mLﬁamﬁdﬂm%’au?{u IINNITVABBINUINAS 0P ARl TEuns (Fieure 3) ShsdIuaesnoaalay

wazduduiinasionnd L*, a*, b, A1miula uage1 C* (Table 5) lagen L* uay a* wazAmnuladisuilosnsdnes

Aoaa Ny Turard ah b* ansufiodninduesneaaaunardyfufindu a1 ho oglurae 3.06-9.30 wandan

Aund (cool red) wardlan C* TuszRuduanafisnnufiuias n1siasuslasardonaiiewnannisiuasuudasen pH

TOUATDIA ?jdqmauﬁamamaammuuas@iﬁuﬁﬂ'w pH WinAU 5.7 Wag 5.42 AUa9U deduaduhyndondensidl

oH Wiy 8.44 (Table 2) Sovinlinansaridanudunarafiniuesaiivodfameada (0<0.05) Tnawrdesnuyidon

ffansil pH oefluting 7.23-8.25 (Table 5) Rattanapanone (2014) n@111 1 pH vesasazasiiueulnlseiuazarsey
finastednsnisaatefvesweulnloeniu vilrawasululd wu leerfudadudunmenreduasunsuusIaziudsuain

Aunafudiing uazdihdu o pH Waswan 3 18y 8.5 uay 11 muddu wenaniinisdsuudasidveundosiy

1A 0AINT 81AANNBUATASBITEUI 1A TInd uealuridendinsdulusau TuvituswAeaAvIIuIdeves

Mao et al. (2021) Anwinavesn1tAnTUIAUNINTFIU bovine serum albumin (BSA) aslumisuedi fansuszney

Indfluea laun arsavany theaflavins (TFs) wag (-)-epigallocatechin-3-gallate (EGCG) wuinansazanevunien L*

anas AN a* iy Fvesansavans TFs Wasuandmdemes (gold yellow) Hudunsnuaiugau (soft rose red) wag

dvesansazans EGCG WasuniAeulifdduduuyesou (ight pink) ludiunanisnageumadszamduiia (Table 6)

wuiduilanldazuuumnuveulussfuazuuuveuunansnunay sauid wazearuilasveusannniigeluedosium

\FonsansiifuTinuneaaLauLar ByAUYINTU 0.50:1.00 segsiidodfamnaada (p<0.05)

0:0.50 0:1.00 0.25:0.50 0.25:1.00 0.50:0.50 0.50:1.00

Ratios of collagen and inulin (%)

Figure 3 Appearance of tea drink from collagen per inulin mixture.



196 MIASNYATNTTIBUNGT 2568 : 43 (2) : 189 — 199

Table 5 Color parameters and pH values of tea drink with the ratios of collagen and inulin

Parameters Ratios of collagen and inulin (%)
0:0.50 0:1.00 0.25:0.50 0.25:1.00 0.50:0.50 0.50:1.00
L* 6.09+0.29°  524+0.11°  6.11x0.07°  6.51+0.18°  8.56+0.21°  6.03+0.12"
a* 30.42+0.75  28.79+0.10° 31.29+0.26° 31.89+0.50° 34.26+0.30° 29.67+0.14"
b* 6.50+0.18°°  5.83+0.72*  6.01+0.32°®  7.50+0.37°  5.63+0.52°  4.70+0.23"
Clarity (%Tg70) 35.79+0.12°°  31.55+0.11% 37.57+0.20°° 39.12+0.10° 45.16+0.08%  35.24+0.23°
Hue angle (h°) 3.06+1.75°  6.35+1.00°  9.30+0.31°  4.95+1.06™  7.70+3.54*°  4.84+1.29*°
Chroma (C*) 15620.02¢  1.71£0.03°  1.94+0.03°  1.37£0.04"  1.45:0.06°  1.83+0.05°
pH 8.11£0.01°  8.25+0.01°  7.53+0.03°  7.8120.02°  7.46+0.02°  7.23+0.00'
= Different letters in the same row mean significantly different (p<0.05).
Table 6 Sensory evaluation of tea drink with the ratios of collagen and inulin
Ratios of Appearance™ Colour™ Flavor Taste Overall
collagen and acceptance
inulin (%)
0:0.50 7.10+1.09 7.47+1.33 6.43+1.25° 6.83+1.05" 6.90+1.06°°
0:1.00 7.47+0.90 7.20+1.13 6.53+1.14" 6.90+0.89°° 6.83+1.09%°
0.25:0.50 7.20+1.13 7.43+1.10 6.77+1.31° 6.90+0.76°° 6.60+1.48"
0.25:1.00 7.27+1.05 7.27+1.02 7.20+1.03%° 6.77+1.07° 7.13+0.86%°
0.50:0.50 7.17+0.95 7.30+0.99 7.43+1.22° 7.50+1.57° 7.03+1.10%°
0.50:1.00 7.03+1.03 7.17+1.09 7.37+1.50° 7.53+1.55° 7.30+1.26°

" not significant different (p>0.05).

¥ Different letters in the same column mean significantly different (p<0.05).

AMAMISLABUINTT

wam'ﬁmeﬁmﬁmmwmLﬂ%ﬁmﬂLﬁaml’dﬂiw%'auﬁuwauﬂaamwul,l,asﬁlﬁu UsTnIAntila Usunsgns
180 daddns MuUsENIANTENTNEANTITUHY avufl 394 (w.a. 2561) (Ministry of Public Health Notification, 2018b)
971 Figure 4 nuinA3osmulindsu 10 Alaweass seniieuilan wasUszneulumeloamswiaiu 2 nfu denda
wireuilan Aunnnisidndyduadudiunay 3B ydudulndusaaslsdudanddunqugaunu (fructan)
UssﬂauﬁwﬁwmamﬂimaﬁL%am\'aﬁ’utﬂumamaﬁmu 2 14 60 %28 (degree of polymerization, DP 2-60) A28
Wusy B-(2-->1) (Hoebregs, 1997; Coussement, 1999) ﬁﬂmauﬁaﬂﬁwlﬁlmwﬁﬁ'asmﬂﬁgﬂf;{ (soluble dietary fiber)
(Radovanovic et al., 2015) wazdndunilulefin (prebiotic) Usunaldemmsfiaslafusetu fie 25 nu auusznie
ﬂism’gdmﬁﬁmqmﬁ’uﬁ 182 w.f. 2541 ’im"wL%dm5@1m'ﬁﬁuuzﬁﬂﬁuﬁﬂﬂﬂizaﬁﬁué’m%’umlw&qué'?mm' 6V
U (Thai RDI) (Ministry of Public Health Notification, 1998) uena1ninuinadssaudUssnoudaeladeoumiafu
25 fladnsu denasuilan ([@lilduannaiuadugraniosin) aonadostudoyananisiinszsid safures
ao1iuideInermansuazinaluladuialsemdlnesneauinsudeninsnienisandusinalefen 22.73 fadnsu
sia 100 n¥utiominuie %diﬂéﬁ&luLfluLLi'ﬁwlﬁﬁmmﬁﬁzgﬁiaiwmEJ elunsSnwaunave s siureumal AuAY
anudunsauazane muaunsinureaila waztislunszuiunisdsdyaulszam Lﬁammumiﬁmummﬁwu
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Usgamuazndnuile (Patel, 2009) uimisuslaaliiiu 2,000 fadniuseiy muusen1AnsenTIeessage atduil 392

(w.A. 2561) (Ministry of Public Health Notification, 2018a)

Servings per container:

Nutrition Facts
Serving size: 1 (180 milliliter)

1

Amount per serving

Calories 10 Kcal (Calories from Fat 0 Kcal)

% Daily Value*

Total Fat 0 g 0 %
Saturated fat 0 ¢ 0 %

Cholesterol 0 mg 0 %

Protein 0 g

Total Carbohydrate 3 g 1 %
Dietary fiber 2 g 8 %
Sugar 0 g

Sodium 25 mg 1 %

% Daily Value*

Vitamin A 0 % Vitamin B1 0 %

Vitamin B, 0 % Calcium 0 %

Iron 0 %

needs:

*Percent daily values based on a 2,000 calorie diet. Daily
values may be higher or lower depending on individual calorie

Total fat
Saturated fat
Cholesterol
Total carbohydrate
Dietary fiber

Sodium

Calories: 2,000 Kcal

Less than
Less than
Less than

Less than

65¢
20¢g

300 mg

300 g
25¢

2,000 mg

Calories per grams: Fat = 9; Protein = 4; Carbohydrate = 4

Figure 4 The Nutrition Facts label of healthy tea drink containing inulin and collagen.
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Abstract

Mycorrhiza fungi that reside along plant roots are found to help plants absorb more minerals from the soil,
thereby enhancing their growth. This study aimed to investigate the growth of Miang tea by applying different rates
of Mycorrhiza droppings, which affected the growth and colonization of Mycorrhiza in the Miang tea roots.
The experimental design exploited completely randomized design (CRD) and consisted of four treatments with three
replicates each (each replicate used 15 Miang tea seedlings): 1) no Mycorrhiza droppings ( control group),
2) 10 milliliters of Mycorrhiza droppings, 3) 20 milliliters of Mycorrhiza droppings, and 4) 30 milliliters of Mycorrhiza
droppings. Growth was monitored by measuring the stem diameter at the root neck level, stem height, and canopy
width of the Miang tea in a nursery for five months, followed by transplanting to the field for an additional three
months. The results showed that Miang tea treated with 20 and 30 milliliters of Mycorrhiza droppings had the highest
Mycorrhiza colonization rates, with both at 30 percent, significantly improving stem diameter at the root neck level

and height compared to those treated with 10 milliliters and the control group, at a 95% confidence level. Therefore,
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the appropriate rate for dropping Mycorrhiza to promote optimal growth of Miang tea was identified as 20 milliliters,
applying twice.

Keywords : Miang tea, Mycorrhiza, Nan province, soil properties
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Table 1 Fundamental information of study sites

Fundamental information Tavan Village (n=3)
Age of land use (year) >50
Size (Rai/household) 2.2
Elevation (MSL) 279-418
Average temperature (°C) 26.47
Average annual rainfall (mm.) 1,341.51
Average relative Humidity (%) 91.10
Parent material sedimentary rock (PTr)

Age of land use and average size information from the interview. Elevation was measured using GPS (Garmin eTrex 10) temperature,

average rainfall and average relative humidity form Meteorological Department of Thailand.
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\Audoyansasguiulavesdurifloduntasgn Taun vwadusingudnasdidudissiunesindadu (D0)
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dlasadiay 1 Fu uummu%umumaqﬁmwwmmLﬁuammimaﬂimmﬂmﬂamqamﬁﬁumaumazﬂisu%mimaaa
Lﬁaﬁwmmm%msaméﬁa (Inyod et al., 2022)
NSINUAIBENIALLAZAATIZRENURRUNIIRIUNBANIAZNIATULAL]

vhnsiufegeiunniasey audinisnenimuazmaeiivesiu iilelidugiudeyadmiunisianisugn
yidlsestoly Ineifiufuanudasgndiuiu 5 was @naumidlesdiugniivnaaes 3 was wavmuridesiuilndides
2 ulav) Tngusiazuuasauin 10 AT X 10 WA3 mﬂﬁ?uﬁmumm?{mmwmLLUaa LarNINuUasgUdmasuvun
Wenyuliudazaiuen 5 was adduiiasignuuin 10 wes X 10 wns LLéI’JLﬁ‘UG]U’JE]EJ'NauﬁNqMVIgG 4 guuazﬁ@mﬁaﬂaw
vosuvas 1 90 9 5 90 hmsenginenieaimuesiu liud adnraudewesiuluuuiueusneiaissile Soil
hardness Yamanaka - type Push Cone Penetrometer LLasi'ﬂmm%usumﬁuﬁwLﬂ%‘ladﬁa Soil moisture TDR Soil
Moisture Meter ﬁf\;mﬁmammadLLagymL‘an TusziuAuduuy (0-5 @) wazAutuans (20-25 4. mu%%mmﬁwﬁaaﬂa
w84 Fongthiwong et al. (2021) Ainszimnuudwesiuuusuuazmamaulagianmsmeanades Tulusunsy Excel

MsAszsimaeiivesii vmsiiudneshiuti 5 ulas TissduAuduul (0-5 w) uasAuduans (20-25 @)
Tnousndudiu lundazudanfiu 5 0 Imﬁﬂfwﬁ’qudazﬂigmm 1 Alan$u (Fongthiwong et al., 2021) v1n1S
Ansresiaudiniaedvesiu 16un Arenuidunse-a (pH), Buvedag (Organic Matten), Amuanusalunisuanivasu
U589U7n (Cation Exchange Capacity), Woanesaiiduuselev (Available Phosphorus), Tnunaideudiwaniasuls
(Exchangeable Potassium), LLﬂaLﬁﬁauv‘T' LLaﬂL‘Ufad'EJulﬂy (Exchangeable Calcium), LLuﬂﬁLﬁl?EJiwcf' LLaﬂLﬂﬁlﬂuié’f
(Exchangeable Magnesium), Teieudivaniuasuls (Exchangeable Sodium) wag widnfiduuselovt (Available Iron)
lnvdaegafuluimssiluiesuifinisnans auzinunsaans univendededni (Central Laboratory, Faculty
of Agriculture, Chiang Mai University) ﬁﬁaaﬂaauﬁ’aaumﬁﬁmmamwLLazauﬁ’aﬁumnﬁmmﬁﬁmmLQ?BLLé”JMLL@'ﬁg
FuRuiinsesiruwanmansatneaeds paired sample test Tusssiuanuidesiuil 95 % vinsmssiaanuduig
Ingus1ne1mslagliizinsgsinuu PCA (Principal component analysis)
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0.05 au. dhurilodiinsenidefinluaeilse 20 uu, 10 . wevyidleilinsendodinluneslse wuidiawiniy fe
0.04 3. (Table 2 uae Figure 1A) AT uT uvosfurdissiinondoiialuaoslsen 10 uu. wuirdaunnign
Winfu 6.32 ey, sesaan fe vidssithingendeuinluneslse vudlssiinsenideialuneilsen 30 uu. wavydesd
veanewinlunaslsen 20 ua. SAvinAy 4.09, 3.79 uaz 3.05 wu. AU (Table 2 uaz Figure 1B) mwm*ﬁwmwﬂuﬁ'
Wuduesdunidledithivesndoialunoslse fiAnunniign wiriu 3.48 ou. sesaunldiun ifledingenidodinlunesls
%1 10 11, vidlesiineenideiinlunoslsen 30 w. uazvdlesineenidoialunoslsen 20 w. dnadowiiu 3.09, 2.95
WAy 2.26 3. AUARU (Table 2 wag Figure 10) egnalsfinudofoufisunsinsydvlnluudazdnvasaeinssyis
g wudn nssaiulalusdariulidenuuandrstumesinadafissauanudesiu 95% (Table 2) o1aidumagdu
yudssfinsaiudulafidoudied lusseenan 5 deu Sedtlidiuauunndnavesnisiasydulnvesduridaduanm
ISOULWIZTN [ ULRBIAUNISANYIUBY Kanwichai and Tangkijchote (2012) Iimsfnunavesdaufiadusiilelsansie
7 sensAulaniefs W wazanadinmuesdund s Okinawa MeUNLNTIARBILUUGuALYSa] (CRD) T 4 vidniane Ao
ouiasuisin 3 Telwiav: BE TR1 TR2 warliladoifinduiin (yariuaw) wuin smadanimmessundusmnvimemes
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ANRABNALTYIIAY wazinawisdIumboAuliianaA1siy whitnauiasn g LazIaliiasINLYULILANAINAL 91N
aundthomsiluduaszild Wassnlulinsesydvialafneu Jeilrdumiefuvesdunaiinisadyivintey

Table 2 The increasing of growth tree diameter, height and canopy width of Camellia sinensis var. assamica

inoculated with mycorrhiza and non-inoculated seedlings from 1 day to 5 months under greenhouse conditions

inoculation T1 T2 T3 T4
Mycorrhiza (ml.) (0 ml control) (10 ml inoculation) (20 ml inoculation) (30 ml inoculation)
DO (cm.) 0.04 0.04 0.04 0.05
Ht (cm.) 4.09 4.32 3.05 3.97
Cw (cm.) 3.48 3.09 2.26 2.95

Values in the same row followed by different letters are significantly different at P < 0.05 (Duncan Multiple Range’s Test).

nssyiAulnvesyiiisdunuasugn

mﬂwamiﬁﬂmmmﬁﬁgLﬁiﬂmjawwLﬁmimmadﬂqﬂ nendadreasignld 1 ieudis 3 Weu wuin vun
Lé’ushquéﬂmqa"ﬁuﬁizﬁumaﬁﬂ%mﬁuﬁLﬁw‘ﬁu vesturdlesiinsenideiinlunaslse 30 . ﬁﬁ%a?{&mmﬁqm WA
0.06 %11, 599891 Ao flesiivesnidainlunoslse 20 uy. SAwvindu 0.05 wu. dwridlesivesndoinlunaslse
10 1. uazvdlesiiliveoniderfinlunedlsen wuinildwindude 0.03 @y, (Table 3 uas Figure 2A) ﬁwummqqﬁlﬂuﬁu
vesturdles wuirndlesiivesndoinluaeslsen 30 uu. fiAnnndign Wity 3.18 @, 509831 Ao yiflosiivesnde
Wialumaslsen 20 13, 10 13, uavydissiilineendoinluneslse e DAMNTU 2.96, 2.09 LAz 1.89 w1, AMEIRU
(Table 3 wag Figure 2B) é’wummn%wmvﬁuﬁﬁwﬁu wui vidlesilineendeialunedlse ﬁmmmﬁqm Wiy 3.22
w1, 509891 Ao vdlesiivesnideinluneslse 30 uu. Midsdinsendeialuneilse 10 wu. warvidesiineende
Wialuaeslsen 20 wu. Ao SAnademiafu 3.21, 2.95 way 2.13 gu. auad1du (Table 3 uaz Fisure 20) WialUTouiiiay
m*mLLmﬂﬁhdﬁ’uasﬁwﬁﬂ’sﬁﬁ@mqaaﬁmaqmitﬁﬂmﬁLﬁw’fu fisguanandesiu 95 % wud1 nseSyivlavestun
Lé’usiwquéﬂmqé’wﬁuﬁixﬁ’vﬂaﬁﬂ%mﬁummmLﬁadﬁmamﬁmﬁﬂmaﬁﬁm 20 wag 30 . LiuanAuneads wasnnnin
yidlssiineendoinluneslse 10 1. wevndlodihineendominluneslsn ordumsudemnisnmsindelunes
Lsglusinuiniu (Table 4) funisiasaiulnresninugs iflosfingendouialuneslse 30w, ﬁmmqﬁtﬁu%ﬂﬂ
upnAsA el T AgynIseia furdlosiveendowialuneslse 20 wu. Lwiﬁﬂmuqqﬁﬁwﬁumm’hsmLﬁmﬁwaam
Foalunaslsen 10 wy. uasrdlesitlinsendodinluneslse seredfeddaymaada LLasmmqqﬁLﬁwﬁumawuﬁmﬁ
Tdidouinlunoslsen 10 uu. waz 20 . ﬁmmqqﬁLﬁw'ﬁ?uﬁlaiLmﬂﬁhﬁuasiwﬁﬁslﬁﬁﬁgmdaﬁa Lwiﬁmmqqﬁl,ﬁwﬁu
mnﬂﬂ’mﬁLfiEJQﬁVLiJMEJaG]L%@LﬁﬂiwﬂaﬂﬁﬁaEhdﬁﬁ’&lﬁﬂﬁﬂﬂnﬂaaa dunssulasuaNun I msmninsasydule
Lﬁwﬁulmmwmﬁ’umqﬁfaﬁﬁzquaﬁasummLﬁmﬁmamL%yaLﬁﬂTuLLﬁiazﬂﬁﬁ%ﬂﬁmaaﬂ (Table 3)
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Figure 1 Average tree diameter, height, and canopy width of Camellia sinensis var. assamica inoculated with

mycorrhiza and non-inoculated seedlings for 5 months under greenhouse conditions. (A) Growth in stem
diameter at root collar level (D0), (B) Growth in height, and (C) Growth in canopy width.
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PnransAnsnseiyiuinveduriflonndiulidn dundlodineenidedinluneslseinsaiydviaves
yndduiinoTIndaiu uaranugs Adndvdssilineendefinluaedlsn aonndoatunuifeves inyod et al
(2021b) WAnwnsesyRulaveanaldensun aufsunes kasdzAlis nmsinnseiydunnugwenailiingenis
Ugnidua 6 eu wuindunditldsumsladedinlumeilsm (Fasusuasiamng) lugnmudassssuring 3 Hui
ﬁm‘m%zylﬁ‘uimwNf?ﬁummqqmﬂﬂ’jﬂﬂﬁ”ﬂﬁﬁiﬂé’%miﬂqﬂdwL%ua (ynAuAy) danuunnsniuegwilduddymeada
(P<0.05) WuAeniusideves Chomphuphiw et al. (2017) la@nwravessierstanansluneslsysenisiaiyiulnves
gensiusiasugiadfylasiiendiosmnasgnlunszansiuiunshilduasldanersvagailunoslsmaunseiseny
12 \flou wamsvaaeswunislanenitananiluneflsiinainlimugaiesny 4 Wou waviminuisdunilonuves
mawwmvgmﬁ’uiﬁwﬁu WAENNIANYIBY Arsawang et. al. (2015) vhnsnageunsasiaenalalumeslsweainmedsuss
Tundldfenaun Tnglaiadoasumuaosates uariudoaduuinalng q fusneian wazgaauauitlilflaiude Yans
wigulananldifuszesiign 6 wou wuin mﬁﬂauﬂLs'ﬁuaé’wmﬂdﬁm,%aL'ﬁmmgﬁ%uﬁﬂﬁmamsLaﬁzglﬁuimmqmmg_jﬁ
WuruAugnansiissfuaosIn wazanatanmaninishildfudodinmnzasussiniundifenan lummeassezdosing
fanunanmsiaivinivewnidlsselluewan emUsinunismeendedin luneslsiivanzay delfinunsnsaaumn
Fesanunsahivldmgndndlodilduanitu uazadsguuuuuasansaiivgnnédvidssuasveeaiiaU Auldguismsd
LﬁugaﬁﬂﬁﬁumusmLﬁaﬂuau’mmﬁu’amsmﬁ@@ﬂm mMsifiunandn wandialesdatuluewan

Table 3 Increase of the growth of Miang tea inoculated with mycorrhizal fangi after transplanted in the field
from 1 month to 3 months

inoculation 0 ml. 10 ml. 20 ml. 30 ml
Mycorrhiza (ml) (0 ml control) (10 ml inoculation) (20 ml inoculation) (30 ml inoculation)
DO (cm.) 0.03+0.01° 0.03+0.00° 0.05+0.01° 0.06+0.01°
Ht (cm.) 1.89+0.17° 2.56+0.12° 2.96+0.23 3.18+0.31°
Cw (cm.) 3.22+0.31 2.95+0.76 2.13+0.36 3.21+1.32

Values in the same row followed by different letters are significantly different at P < 0.05 (Duncan Multiple Range’s Test).

stem diameter (cm.)
°
&
height (cm.)

canopy width (cm.)

0 ml. 10 ml. 20 ml. 30 mL 0 ml. 10 ml 20 ml. 30 ml. 0 ml. 10 ml. 20 ml. 30 ml

E11 month [§3 months A {11 month {3 months B {11 month {3 months C

Figure 2 Average tree diameter, height, and canopy width of Camellia sinensis var. assamica inoculated with
mycorrhiza and non-inoculated seedlings for 3 months in Miang tree garden. (A) Growth in stem diameter at
root collar level (D0). (B) Growth in height and (C) Growth in canopy width.

madendeveslunailselusnndrvdies

nansmTaseuMsaenlaluaesilsmlusnvesiuviiles lnsgdnvardugwinevhensnsanelindes
ganssmiwuuanesle (stereo microscope) wunisasnsenlatuneslsvivesdulevialunaslsmaiutudunidiy
(external hyphae) unm1as suusafiavessiny il ssineend euialuneslsened1adaau (Fisure 38 uaz 30)
dew3suiteuiusinvewflesiilineeaioinluneslsen (Figure 34) wuin vudlesiiveandeuialunaslse 20 uu.
waz 30 . ﬁ%mﬂ%mﬁ’&madL%@LaﬂimimaﬂimﬁﬁﬂLaﬁsuﬂﬂﬁqml,viwﬁ’uﬁa 30 % wazvdlpailadeiinlunaslsm



206 MIASNYATNTTIVULNG 2568 : 43 (2) : 200 — 209

10 wy. Whendevesdeealnlunoslsen 20 % dadundrvdlodilivesnidedialuneslse linunsdrendevende
walalumeslse (Table 4) Faaenndasiunisdnuwves Inyod et al. (2022) Fnw%nisiinsinealaluneslssvendd
fhadens wdnslddeiamnzandils 3 e nui Snsimsiinsinealnluneslsoiimnuuansisiumeeda Tnedu
ndwsaitlaide 2 afa adsay 20 uusdedu foenuAnnealalueeslssunniigaads 8131 % dwfundt enuniflade
2 afaU3ing 30 ey demadiamnealaluneslsriadeinniian 77.99 % uasdundrfaildide 1 ads luusunms
20 wu Aedu iasneAlaluneslsviadsuniian 60.47 % WeSsuisutusund lildldderiamnsienaingn
walalunoslsviadoogseming 34.27-36.48 %

Table 4 Percentages of ectomycorrhizal in root attachment of Miang tea

Treatment number of ectomycorrhizal (n =10) percentages of ectomycorrhizal
T1 (0 ml control) 0 0
T2 (10 ml inoculation) 2 20
T3 (20 ml inoculation) 3 30
T4 (30 ml inoculation) 3 30

Examine percentages of ectomycorrhizal in root attachment of Miang tea at 5 months of age.

rhizomorph

Figure 3 Characteristics of the creation of ectomycorrhizal in the root of Camellia sinensis var. assamica; (A)
non-inoculated mycorrhiza (control), and (B, Q) plant root covered by rhizomorph (inoculated seedling with

mycorrhiza).

AUURRUNINIEAINULAZNILAL

nmamsAnmuudmeshiulusiuey wuheruudeesiutuuu 0-5 wu) fawiiy 11.38 arudiuvesiu
AWt 11.18 % ArBunietag (OM) oglusedugs dawiniu 4.30 % auddy (Table 5) ruudavasiuduans
(20-25 %) fiAwinu 18.11 Arwduvesiu dawiniu 10.66 % Ardunietag (OM) egluszduuiunans dauiaiy
1.69 % (Table 5) onSsuifisuAufissiuAuduu (0-5 eu. ) uazAuduan (20-25 ) wuh Aufiaruudwesiuduuy
fosminfududns uasiiduvdsinglufutuvunnnidusudns dummdudalsitunnin deAufifiurdsnggs
szdamaliimuimugouyuninfuiiidunieTngen Ssaenndesiunis@nuives Sakurai et al. (1995) wuin Arudaves
fuanunsnusveniennugauanysaivesiuluusaziiui Yavendsnissrunedléd warsnvesiivaunsnveulldine
FamniesvesiiviilimemsdnlugjoguinutuniduifinnuudsiesuasisunisTngge uas Prapatsom. (2006)
WU eRuusaziiaziinsidsundasiosun GTaLﬁaﬁulaiﬁwaaiamm%cglﬁuim waznananvesiivlnense usldulady
vilafidamasioautisng q vesiu iy miam'ﬁmfw ﬂ’]i@@‘ajvﬁﬂﬂﬁzﬁﬁlﬁlﬂfﬁ’]ﬁl@’]wﬁLLa%ﬁ’W}a’]MTﬁﬁ‘U N138AIIN N1IABN
91MA wazmsuanidsufinglutesinswesdiu

audARUMaATfiemENAUTZAU 0-5 B, U1 A1 pH YesRuWAY 5.38 Fudianmidu nsada Asquanden
uanleeeu (CEC) Wupnuannsavesiulunsgadauazuaniuasuuszquan Jand 11.27 cmol/kg agluseduuiunans
dusmensidglunseiaivlavesiiy wurleanlesanidulszlond (Available P) fiewintu 11.11 me/ke oeflusediu
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Ununans Inunadeuiinaniudenls (Exchangeable K) A1 120.48 mg/kg ogflusziugann wuueaidesdiuaniuasuls
(Exchangeable Ca) fifuiniu 817.44 me/kg alussiugs uuniiBoniuanideuls (Exchangeable Mg) Sty 177.04
me/kg ogluszAugs lewdoaiiuaniuaeuld (Exchangeable Na) i1 < 0.20 mg/kg ‘i”ﬁ’umwmﬁmmﬁuaﬂmvﬁ’uLﬁ’u
W@niee LLavﬁmmaﬂmﬂuUiﬂwu (Available Fe) finviniu 78.56 mg/kg (Table 5) wasfimudnfuszsu 20-25 gy,
WU pH vesAuilAn 5.33 Audianmanudunsas i enfuiuiuduuy AmnuquaniUdsuuaslessu (CEQ) L0y
AmansnvesRulunsgaBanazuaniUdsulszquan e 9.05 cmoly/ke ogflusziureutnasii dausmemsiiddajlu
mMssauiiulnvesity nureanesadifuuslow] (Available P) fAwinfu 3.29 me/ke agfiuizﬁuﬁw Fulnunad eud
uanuAsuls (Exchangeable K) i1 12.62 mg/kg ogfluszsusnamn wunaadoufinanidenls (Exchangeable Ca) fifin
Winfiu 420.37 me/kg agluseaugs wuniideuiivaniudeuld (Exchangeable Me) fiAwinfu 71.35 me/ke agluszAuge
Toifesiuaniuasuld (Exchangeable Na) fifin < 0.20 me/kg sefunnuidsvesiuegluszdu Wdnios wagsinmaniidu
Uselovd (Available Fe) fimuviniu 78.56 mg/kg (Table 5)

Table 5 Surface and subsurface soil properties

Soil properties Surface soil (0-5 cm) (n=5)  Sub Surface soil (20-25 cm) (n=5) P-value
pH 5.38+0.82 (strongly acid) 5.33+0.75 (strongly acid) 0.919
OM (%) 4.34+1.34 (high) 1.69+0.65 (medium) 0.004*
CEC (cmol/kg) 11.27+4.49 (medium) 9.05+2.41 (moderately low) 0.358
Available P (mg/kg) 11.11+3.31 (medium) 3.29+2.57 (low) 0.003*
Exchangeable K (mg/kg) 120.48+70.53 (very high) 12.62+15.33 (very low) 0.010*
Exchangeable Ca (mg/kg) 817.44+947.57 (high) 420.37+482.24 (high) 0.428
Exchangeable Mg (mg/kg) 177.04+41.60 (high) 71.35+66.47 (high) 0.017*
Exchangeable Na (mg/kg) < 0.20+0 (low) < 0.20+0 (low) 1.000
Available Fe (mg/kg) 101.04+28.54 78.56+19.43 0.184
Soil hardness (mm.) 11.38+1.34 18.11£2.12 <0.001*
Soil moisture (%) 11.18+0.70 10.66+0.76 0.297

Soil hardness was measured using a Yamanaka-type penetrometer. Soil moisture was measured using a TDR Soil Moisture Meter.
Soil properties from the Central Laboratory, Faculty of Agriculture, Chiang Mai University. Values in the same row followed by

different letters are significantly different at P < 0.05 (paired sample test), + is the SD value.

mMsIATwRtadewuy PCA (Principle Component Analysis) Taeldtadavesiu 11 Jade loun Arpnuudswesiu
(HS) AP AL (MC) Anariandunsa-sng (pH), uviSeing (OM), mnuanansalumsuanuasuszquan (CEC), veavesadl
Judszlewd (Av.P), nunadeuiivaniudeuls (ExK), wraeuiivanideuls (Ex.Ca), wundi@eudivaniudeuls (ExMg),
Tofeniuanaeuld (ExNa) uay wdnfifuuselond (Av. Fe) fissdumidn 0-5 sy wuin Tasemaadifulufiufiasun
defiuanseenaudaau Taun 5IMOIMNTION A Ex.Ca Uag ExMg 5190 WNsnan ExK wagsnem1ssed Av.Fe nuaniu
(Figure 4A) uagiisyduaudn 20-25 @y, wuin Hademuaiimluifuiiaumnilodiuaneenutaeuruietuiviuu
ammmiﬁﬁuﬁtﬂmaaﬂgqqm oun 519915509 Ex.Ca waeswlavewiin Av.Fe (Figure 4B)
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vanglassadrsiulunisinisinens §eiliutuuuianuudsivdesnin wudetunsdnwes Wongsirichai et al.
(2019) WU ANUENNUSTEINN USunaumsusulufuivautRauusUsenIs 9InNan1sAne wuan Usunuasususunss
Iuﬁum?{wamﬂﬂizmwmﬂsﬁﬂiﬂwﬁﬁﬁuﬁquqmﬁszﬁ’uﬁuuu{?uuu (0-10 %31.) ULATARAIMAITEFUANMUENAUTTLT Y
Lﬁadﬁmau%uuuﬁ%uw’%ai’mqﬁmﬂﬂdwau%uéwqiuﬁu’ﬁaaawyjﬁwuﬁnﬁﬂﬁﬁu%uuuﬁﬁmmmimmdﬁuﬁy’uéwLﬂduﬁmﬁu
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Figure 4 Principal Component Analysis (PCA). (A) Surface soil (0-5 cm), and (B) Sub-surface soil (20-25 cm).
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UszAudnmuasiadiut Bacillus sp. sentsausulsaisrvesuiiuduiiiaan
L%a Ralstonia solanacearum
Efficacy of Biological Products of Bacillus sp. for Controlling Bacterial Wilt Disease of
Turmeric Caused by Ralstonia solanacearum
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UNANED

Tsafievesuiiuduinainide Ralstonia solanacearum iilseaiidndyadanuidsmemanasgia fafy
ﬂ1'ﬁf{’]’ﬁlﬁﬁﬂﬁ%q"dﬁzmﬁLﬁaﬁﬂwwﬂisﬁw%mwmaq%aﬁm% Bacillus sp. Giam'immuiiﬂLﬁmmawfwﬁ’uﬁlﬁmmﬂL%ya R.
solanacearum TagyinnsmadeuUsyansamuenie Bacillus sp. s1uau 3 lelwian TauA RUTS001, RUTS002 ua
RUTs003 slennsdiudanisiasayvesidle R. solanacearum luan niosujuRn1397835 paper disc diffusion wagluanim
quﬁauwmaaaﬁwﬂiiuaﬁLLﬁiLLdamﬁu%’udauﬂgﬂLLazim%aﬁm%Mé’wQﬂ NANIIANEINUT WUATIEE Bacillus RUTS002
anunsadudimaaiyveade R solanacearum luanmiesufoinsléian nssudainty 85.27 Wesifus luvasi
msm‘uq;flmLﬁﬁlﬂuaﬂwwimﬁauwmaaq WU ﬂﬁﬁ%mﬁmmfu%’udauﬂqﬂé’w%aﬁm% Bacillus RUTS002 Wun1s4ia
Lsatiovan wiriu 2.08 wWesidus Turuefinssuizsndedaiae Bacillus RUTS003 nasanluaninlsausou wun1s
\Anlsatiesdn Wiy 52.74 Wesldud wumnuuaniamsadfeesdidoddnyds (P<0.01) ileIsuifisuiuynaiunu
(R. solanacearum) wumaiinlsa wirfu 30.58 uaz 100 iwWedidud muddy duiuannsnidasusiludssgndlily
mnﬁaﬂmﬁ’uﬁﬁm‘[mLﬁmmawﬁwﬁuﬁiuamwLLUadUQﬂ
frdndny: nndada st Tsaiien viludy Ralstonia solanacearum

Abstract

The bacterial wilt disease of turmeric caused by Ralstonia solanacearum is an important disease with
severe economic effects. This research aimed to study the efficacy of Bacillus sp. in controlling bacterial wilt
disease in turmeric caused by R. solanacearum. Three isolates of Bacillus sp. namely RUTs001, RUTs002, and
RUTs003 were tested in the laboratory using the paper disc diffusion method. Greenhouse experiments involved
soaking turmeric rhizomes in Bacillus sp. bioproducts before planting and applying the bioproduct directly to
the plant. In laboratory tests, it was found that Bacillus RUTs002 showed the highest efficacy in inhibiting R.
solanacearum growth with 85.27% inhibition rate. Furthermore, soaking turmeric rhizomes in Bacillus bioproduct
before planting resulted in the lowest disease incidence at 2.08%. On the other hand, pouring the bioproduct
of Bacillus RUTs003 around the turmeric plant in green house conditions showed the lowest disease incidence
at 52.74%. These results were significantly different (P < 0.01) when compared with the control group (R.
solanacearum). The disease incidence occurred at 30.58 and 100%, respectively. Therefore, it is possible to
apply bioproducts to control the wilt disease of turmeric in the field conditions.

Keywords: Bacillus, bioproduct, wilt disease, turmeric, Ralstonia solanacearum
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AU

iy (Curcuma longa L; Turmeric) Wufiwituiuluieidony fusenidedds egluid Zingiberaceae Fa1iu
fvayulnsduanegnansy adumioiududduiiinnnnissasituresniuly aduaseeglanu Sun mdmTeud
afludulsznousie wimdnldauiizendn Wl ﬁﬁﬂ‘iﬂmm‘ﬁugﬂ‘lﬂjLLaSLLG]ﬂLLGU‘LN‘V]'Nﬂ‘izU@ﬂ@aﬂﬁ’lu‘ﬂlwﬁgﬁ 2 AU
(Horticulture Research Institute, 2023) Jagiiuinunsnslunialdfoulgnafiuduniniu Tnsugnidaie vdoUgnuea
Tuguenansseuduituiddilinanan Lﬁaqmﬂmﬁu%’uLﬂuﬁ%agﬂmﬁﬁmm@mmnm wazgninlUlduselewd
pgnmannmaneememsazmaden Iiud Wuenshwilsafiitestussuumaiuemns lsausss Tsalude uavlsn
#u udunanvoaaiesd1nns 1wy Asuwenuth Asutigeiuaza wasldifuingAudmiuusenaueimis Wy n1svin
wspauns iudu venanlduilaaniglutssmauda tagtiunud viluduvesinedsoonludmmnessssma ludnway
HandnanlazuUs3U (Department of Intemnational Trade Promotion, 2024) Fetusrasamneluienaindad
wultiugaia

{Jzymﬁﬂﬁ’fgmmmiﬂqﬂmfu%’u fe Tsawleailinannide Ralstonia solanacearum Wwderelsaluiu a3
ANUEEERENNNHENYATYEAIATeYTA (Karim and Hossain, 2018; Kumar et al., 2014; Smith et al., 1995) e
nelsaanansaidvhaneviiuduldnnssesvamasiyidivln ensssszusnluriuiuasiansennsiien shulunaond
wmaes mﬂ‘lfw?iuasumaqﬂawmﬂdauéf’mmﬂuﬁuwé'qahuﬂawﬁam auduafiutuuisnis (Khonglah et al., 2015)
vsnalaudusasmieiionnisanin wndudihmadsdsndu MINRBUAINVINILNURUATITBQY (bacterial ooze)
anvaziludlen vy ﬁqwaiﬁwamﬁmawﬁu%’umﬂﬁwLLavaziléfqmmw Hateiidnasunisiinlsaiieaiidfey Ao
dannden Tnslawizlutiengru %dﬁwumﬂm'aLﬁaqLLazﬁﬁwhwfﬁlmLanQﬂ iauﬁdmsﬂgﬂmﬁu%’uﬁgﬂﬁtﬁu iliiAnng
avauveadelsn msdestumdmlsaiieafiinanide R solanacearum vildrsudnaenn Lﬁaﬁmﬂvﬁu@mmmmm
wigedluAuldluszesiaiuiu wagausadvinareivendulieg1enineeing uinndi 450 vila wazLeausannly
fudnitugiediuveneiudfinle (kumar et al, 2014) Tudaqtudslifiidnismunulsaiienldogisdiussansam
wuenstestuindalsadiedlaeiinaunadaduisnsivangay ANUNTOBAAUTURIIVOINITAALIAL LU N3
wiudsaalse wnnuensiaund IiuleesnannuUauasiniyians nssnwauazemluwlasgn msldvieuiug
Uaeslsn mavimnuazeinianadosdensinuns msldadunisufing sufsnsgniemyuiiou Jeaztaelinisie
Tsaanas ogslsfiniulifisienudn asafedalafiaisnsaauaslsadldluanimudasgn (Kositctharoenkul et al.,
2014)

wuaFedta Bacillus 1unuaii3eufindifinsihunliifemunulsafivogianinewane annsaainms
Uﬁ%’guwawwﬁmﬁé’;’ug’qmﬁw’%mmmLﬁ'fammqiiﬂﬁ% FI89UNTIENUI Bacillus spp. dUszAnsamlunisaiuaulse
Wendeaiiinende R solanacearum wazilnuanUilunisdaaiunisiaiyiulnuesivy (Bangkham and
Thummabenjapone, 2021; Kositcharoenkul et al., 2014; Prihatiningsin et al., 2021; Sun et al., 2023) Khonglah et
al. (2015) waz Ongena and Jacques (2008) 51897471 Bacillus spp. mmmmuquiiﬂLﬁﬂwawﬁu%’uuazéawﬂﬁﬁ
wanAngadu Taefl Khonglah et al. (2015) 51891u17 nsldensfnuandastast Bacillus subtilis Taasluutasugn
Saufunsutud sl ududaeda Sl 8. subtilis nouygn vi’ﬂﬁmﬁyu%’mﬁm‘[mﬁ'aaqm warduaulszanside A
solanacearum lufufluwaliuanas fadusideiifngusvasd ilefnuusyansnmuesdadfas Bacillus sp. Fadu
aeiugiuiu issgndldmunulsaiisvesiiuiu fMensniturudaiuiuieifusidoulgn wasnenadasug
nasgn Wielimsuisnstestuidalsadietegamnyay L‘ﬁ‘ugﬂLL‘LJ’JWNWﬁQSIJENﬂ?iﬂ?UﬂMIﬁﬂﬁ%@ﬂﬂﬁgﬁgu Uasasiy
RodudiTinuazdwindey

ad =
D/N1IANEN
N1SUENLY R. solanacearum
Wusiuswiisgudsiiutuinduiiuanseinisluiies anuUasUgnuesnensns Uruseuwn guneseu

a 4

Ayad T inuAsAISIINGIY a1 dauinaianisiiudusnelsdoulaluaaslse (sodium hypochlorite) Aaadudu

U

s & ¢ & ~ o 7 a A & a 1% X 1 1 Y
10 wWesdud Wunan 3 ui ndsnuuldlulieiiunisanaeUsniiseuuenaen adsviiutuliasoinmeuindu
2%e 2 A33 9 ay 3 Wil Fuliuie Wuediudulndudueuin 0.1 x 0.1 Sadues newdilUudluthnaudlseings Ysuns
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1 fladdns Wunan 10 il Mguuazansuvuaesildludagi 4 (streak) asuuo1ms TZC (tetrazolium chloride agar)
Uulifgnmaiivos (28-32 ssriwaiioa) WWunan 48 dalus ndmnifudndenlaladideififidvngu ssnadalaiia
] Wuenidesnadeuuems TZC Lﬁ@iﬁ’lm”ﬁu@ﬁqm%‘ (Ruangwong and Jaijanthra, 2017) wiulalafildvnaeannass
Fuliiludidu aamnfi 4 esmwaidea islivnaeuludunousioly
nsnAdauANEIUNsalunsialsa

¥wde R solanacearum Ausnld widssunaIms NA (nutrient agar) Yadedunan 48 $alus thaniead
wYIUADY (cell suspensions) é’aaﬁwn&%ﬁﬁa USuszauanudutulaginAn1sganaumes ﬁwm%amﬂmimﬂﬂim
o35 (spectrophotometer) firnuemndunas 600 wiluuns (A1 0.0, Wity 0.2) (Wsinande 10° cfu/ml) dniden
meuwumumLaumuﬂuaﬂaw 1 wuins dminuszana 10 ﬂ‘ilI/LLN wrluiwaduviuassuuaiiise 1Wuan 60
W LLmuﬂUUQﬂaqmuwmumiuwwLﬁuaiuﬂizmqwmamﬂsuum 8 i asresuMsiAalsafisvesdsuiiuiukas
gumwmmnﬁmim (fnUada1n Kunopagan, 2006) LU?&JULﬁwmﬁLﬁmImLLaxﬁxﬁumwguLLiqsszT,mﬁ’ULs'ﬁ'ua R.
solanacearum lelaan 2069 aetusnaaeudeds daldsuouanzinnantuinermansuisszimalng (32)
nsmagaulsEAnSnwvaalie Bacillus sp. #en1swinuaude R. solanacearum Tuasufiifnis

e Bacillus lelwian RUTs001, RUTs002 uas RUTs003 uenldanndeudewiniii deinunssuunuaiudu
aremeadansluanaudaindu Bacillus sp. (Zulfikar et al., 2018) tidousiazlelaanundouueims NA Tnes
cross streak Uadafigaumgiives (28-32 samieaidoa) unan 48 $alus thamadeuszansammasudainaaiy
vederelsndaes paper disc diffusion Inewems NA Usunas 10 fiadans wieldidugu (basal layen) iy
915 NA naufuwaduriuassveadenslsaiiaanududy 10° cfu/ml Usinas 0.1 fadans wmasuuemsiimienly
(FauUada1n Yang et al., 2012) sliarmisudada thnszarunses Whatman No.1 fianzduianan suimdusiu
AUGNATN 0.5 LHURIAT Laziaindoud wzasuuRanthemsiidende Bacilus sp. wiazlolean uansuuRanih
913 Tngnnaide 1w 4 Fu/anu Bustsiienueuauemsiassde 2 lwuRung mnﬁuﬁﬂﬂﬂuﬁqmmﬁﬁauﬂu
an 48 Falus *J”mLé'umuquéﬂmﬂsuumiﬂ’ué‘?d (inhibition zone) TuaueMsidsadondmndeu 7 Yu FAuraed
Wosidudnissuds Tasdautasmn Hampl (2021) 3gnsdnsIamaes inhibition zone = T AdUHUgUSNadlaula
voudn/ TuInduRIuAUENa19183 negative control 1MUKLNNINARBILLUUANANY ] (completely randomized
design; CRD) ¥NN1591A@a8d 5 N353 9 ag 5 551 Usenausay Bacillus RUTs001, Bacillus RUTs002, Bacillus RUTs003,
noUweslensenlus (Copper hydroxide 77% WP) uazynmIunLl
nagauUsEAnSnwvasTaiel Bacillus sp. TumsniuaulsaiisavasviiuiululsaSounaas

n1stATBNAUYGN Nazuﬁuﬁm%"uﬂqﬂLdesufuszTummﬁu?%LLazé’mwdauwamaduﬁﬂqmiﬁ%mam% a1
MYIMEARTNITNYAT ANLINEATAIERNT TINTAUATASSITUIIY Usenausme i1fu Yuugning Fdunau uazeniin
$ns1dau 1:1:1:1 TneUsuns dlusindedevsiotaussiugs (autoclave) s 15 Yaud/msaiia gamndl 121
sarwalded Wuan 30 w1l ussyldnszanawanafinawin 8 ih

n153EALYe R. solanacearum isaitouua s NA Wooigasu 48 Falus wismwadurauaesluthndy
fashide Yvssduanududuliiaruressaduaiuass Weianisganduuas (0.0, Wity 0.2) fimnueiiabu
600 wiluims W3uante 1 x 108 cfu/ml

nswn3eudadael Bacillus sp. 1d8ad e Bacillus RUTs001, Bacillus RUTs002 way Bacillus RUTs003 U
919113 NA \ioogasu 48 Falus azaneifesemsasansleifounaslsd (sodium chloride) iudu 0.85 Wosidust i
Wwaduauane (cell suspension) Tilgluidsruwedanuen mnugs 50 sou/wnit Wusezinan 5 5u iunsneuwadiily
Tunandudafasiuuunazasm lugnsviadu 99 n3u naudulgRsuasuenduifialaglaa (sodium carboxymethyl
cellulose; sCMO) 1 n¥u aulwursuwazunlasifeon (Seephueak et al., 2024) ¥1F5waivi T ould lunaaeu
Uixﬁm%mwiumimuqﬂimﬁmmawﬁu%’ﬂuamwisaﬁaumam 5{3&J"T'S“miLLﬁiLqusufuﬂ?’uﬁw%aﬁm%dauﬂqﬂ way
Frsrntsusivinuseuduriuiundagn el

A5nnsfl 1: Msududsviiududaedadgt Bacillus sp. neutgn Aaidonudsiuiudasalsannuuannuaans
Tilvuelndifostu (hmdn 10 ndu/uds yaduRINANgNa1IUsERIN 1 wudwng) dildudluansazaiedadue
Bacillus sp. W 3 loleranin3enly §n51 50 nfwah 20 dms (Usinande 1 x 10° cfu/ g W) steudsuiiutu 10 Alandu
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Huinan 60 wifl Weasuinan tudsiiudulufsalfuiadune 1-2 92l deuiluvgnlududsindeiinioulily
nszamaNaARNILIN 8 17 ($1uan 3 wie/nsznne) udanUgniduna a8 $alus vhnisugnidedisnissadaeisad
wrauaesle R solanacearum U3uns 10 fadans/nszans uagyinnssndatost Bacilus Tolwiansa q 61 ndagn
e 7 way 14 Ju Uims 10 Sedans/nszans Samamududu 50 nfw/ah 20 Ans
A3n1sil 2: nsTaTadel Bacillus sp. USnaseuduviiudundagn vhnmsugnaiiuduasiuiisiunisteen
delunszanamanafnuunadushugudnans 8 i Weduaiiuiuengasu 60 Yu Amdendufifidnuarauysaiudause 14d
TsAuazuasiane Saunadulndidiesiu 1uau 3 fu/nseane) nsseTadiast Bacillus sp. 851 50 nd/1h 20 ams
Usums 10 daddns/nszans vinasevlauduedudu i ensuinan 48 dalus Mawaduviuassuuaiie R
solanacearum U3wns 10 fiadans/nsen1 wazsIndasus Bacillus T mdgnide iwudeatuiinied 1
N19UHUAITNAAD
m'ﬁﬁﬂmﬁgﬁ 2 LL‘U‘Uf‘T mmwumamaaqLLUUq'aJquifﬁ (completely randomized design, CRD) 31U7U 6
n35038 4 1 9 ax 3 Fu il
531357 1 Bacillus RUTs001 + R. solanacearum
n531357 2 Bacillus RUTs002 + R. solanacearum
n531357 3 Bacillus RUTs003 + R. solanacearum
n35uis7 4 meuweslensenlus (Copper hydroxide 77% WP) + R. solanacearum
55357 5 R solanacearum (¥PAIUAN)
NsRAsT 6 fivund (yansaaaeu)
nyrauazduiindeganisialsa Tussesiian 150 Ju dwsndesidudnisiiinlse (% disease incidence) 910
ans Sruaududulsa/sruuduianun x 100 (Pimpanuwal, 2021) TinszdmaruulsUsuLazIsufisua
uWANFveIALRAENERAlAe S Duncan’s new multiple range tests (DMRT) melusunsudnsagy

NaN1ANEILELIRTT0]

n1susnidia R. solanacearum

Snwazermsvesuviuiuiidulsadien %nﬁummﬂmﬂqﬂﬁufwﬁummLﬂwmﬂﬂué’%ﬂaiauﬁyjaé Jandn
uAsAIsTINI1Y Tussezusndanemuii lusdududior fhuduvaondvides uasdes 1 sensgnamaindruaisduluds
drulanegenauuiinendy (Figure 1a) Usnalauduiaswiefiuaneenulul fdnvazdidinmadudsh was
Jewinugaoenulasie eudsiutuiidaditu wndesuasiiflondvndudusenumsisosusa (Figure 1b) HanIs
LLElﬂL%@LLUﬂﬁL%EJ&’]LMG]Iiﬂﬁl’m‘Uﬁu‘aJuﬁLLﬂN@’]ﬂ’]'ﬁLﬁﬁn #2673 streak plate w3 NA nudh Taladvesdeuuniised
an‘umuiﬂiwimuuau B Avntu ednevdhun (Figure 10) daulaladuuoimis TZC fisussliuiueu vouisay
aﬂwmuwu asunsuu [ULRIAUUUBIMIT NA LmeimaNTﬂIauuaww (Figure 1d) maaﬂﬂaaaﬂ‘u Thongsen (2015)
e dnwarlealadveade R solanacearum aeusuuss axidnunslalaiyy 1By assnandlaladifdvuy veu
Teladifidem veuideu odssuuems TzC

Figure 1 Turmeric Wllt disease caused by R. solanacearum in planting plot (a), rhizome (b), colonies on NA

medium (c), and colonies on TZC medium (d).
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Ausnansavaadla R, solanacearum lunsslsarisrvasuiiudu

W0 R solanacearum vildudsviiutuinlsamelussesina 10-14 Ju Tnoszovusnudsiingu Tenwasanh
Admaduiien ddos q adntu iHosgy wuasinngaeenuilasite warlifninasyivln Snvureinising
dudeatunsaaeudaeile R solanacearum 2069 aeviugEneds Smunsinlsnegnemimdanisgnide 7-14
u aonndesiuaLiToes Suwankeereekhan (2003) SBaMUNANTNAGBUANNANINSAlUNSABlsALTBIYRIUYINNT
\Aaanide R solanacearum wuin v‘fﬂﬁﬂnumLLammmiLﬁlmmasLu 7-14 Ju wﬁaﬂqnﬁaﬁw%ﬁﬁﬂu nwureInIs
Suusnudanisvgnide Tuyuangarsdusteduda souluuuasduifieaiu exmafiendviuruivnia i
waesdn U3nalauduionnistsni wazwdudtima AULURT UazUiaRnY WBNIIN# Chomdate (2013) 518914
Tsauftaveslnaiiinenids R solanacearum Wensaafignduaznuin ai:]uﬁL*ﬁuviaifwiammi%gﬂﬁwawLfluﬁﬂé’gw
wiathmady wazilifenveswuaiiidodureunardunduadretuudueenuinsisosuna Bangkham and
Thummabenjapone (2021) 5184114731 W R solanacearum ﬁwudau%@luﬂismﬂlmfﬁmaqﬂu biovar 3 kag 4
aonAdasfy Kumar et al. (2014) fisnsa1udn 1We R solanacearum fivdiwhaneiiensd Zingiberaceae gnanatlu
biovar 3 uay 4 GTfﬁL%aﬁa&ﬂu biovar 3 %LSi’J’WTwmaﬁ%ﬂﬁnmﬁaﬂ’ms‘zﬂ?@ﬁaeﬂﬂu biovar 4 Tagwuin e R solanacearum
biovar 3 vi1l% Curcuma aromatica, C. caesia Wag C. longa alsantelussezinan 5-7 Tu slumzusﬁlvﬁya R.
solanacearum biovar 4 vilAnlsA 14-30 Mﬁdﬁ]’]ﬂﬂgﬂlfﬁlﬁ]
UssAvBnmvaadle Bacillus sp. #en13dusanisisyvaaie R. solanacearum lusesufians

Kansneday nud e Bacillus RUTs002 ansnsadudenisaiawende R. solanacearum légagn fuun
wuruaudnatsleula windu 2.89 wuiluns nsdudaviniu 85.27 Wesidud (Table 1 uay Figure 2b) 848331 A®
Bacillus RUTs003, Bacillus RUTs001 wae asUiaslensenles efiidusugudnandlovla widu 1.53, 1.24 uaz 1.16
wuRLRs Ausiu Msfudarindu 75.32, 71.36, waz 69.96 Wedidus augdy (Table 1 uay Figure 2c, 2a Wag 2d)
upnaNnNaiAegited1Ay (P<0.05) @anAassiun1sAn¥Iuey Prasongsap (2016) finadeuusyansnmueaie
Bacillus spp. $1uau 182 lolaan sienstiudsnsiasauende R. solanacearum auvnlsaiieivesina #o38 paper
disc diffusion Tuasluan1g wuin e Bacillus ﬁaﬂmmLﬁﬁzyLLﬂidﬂJuLLaséJUé'?qm‘iLﬁﬁiy%dL%@ R. solanacearum
ﬂWLMQIiﬂLﬁEJ’JUUQWW’]SLgEJQL%@ NGA 187 fianuasiuau 17 loletan Imaﬁaﬁﬁﬂszﬁw%mwﬁqﬁqm 3 §1euusn lauwA
CMS 1-2, LPS 3-2 uag LPR 1-5 SaAnaasanunitsvesiaula Iawhiu 1.80, 1.58 uay 1.58 ufluns auaisu

Table 1 The efficiency of the antagonist Bacillus spp. in inhibiting the growth of R. solanacearum by paper disc

diffusion method in laboratory.

Treatments Clear zone diameter (cm) Inhibitory growth (%)

1. Bacillus RUTs001 1.24° 71.36°

2. Bacillus RUTs002 2.89° 85.27°

3. Bacillus RUTs003 1.53° 75.32°

4. Copper hydroxide 1.16" 69.96°

5. Control 0.00° 0.00°

CV. (%) 6.66 9.15

F-test * *

* = Mean in the same column followed by different letters were significantly different by Duncan (P<0.05).
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~ (b) © N
Figure 2 The efficiency of the antagonist bacteria Bacillus spp. testing by paper disc diffusion method. Bacillus
RUTs001 (a), Bacillus RUTs002 (b), Bacillus RUTs003 (c), copper hydroxide (d), and control (e) R. solanacearum.

UszAndnmuasiadiudt Bacillus sp. sen1saugulsaifisavesuiiuiuludeunaaas

\enaaeuiBnsutndsnouugn wuin nautidsviutudenativeslensenled liwunsifelsaiisanaen
swozanslgn Tuvagiingsuisnisududsuiiududaedasst Bacillus RUTS002, Bacillus RUTs001 Waw Bacillus
RUTs003 wumsifinlsa 2.08, 833 waw 8.33 waedidud nuddu tnenumaielsaiftemdsgnideiissosina 120,
60 wae 21 Fu auddy Tuvafiivund (yananasu) uax n15ldide R solanacearum (¥araUAN) iuFuiialsn
25.00 uay 30.58 Wasidud audwu unnenamnsadfessditedfnyds (P<0.01) Tnewulsatudl 21 ndanisnadeu
(Table 2)

dmsulszAvsnmaesTataet Bacillus sp. densmusslsaiiisivesiiuiululsaFeu wWeldiBnsmadafasi
Uinalaudu nuanuwanaansadnegaiiteddabe (P<0.01) nssuisnsmadeasueslensenlad nunisiislse
Wowan 47.92 Wesldus sevaanfie N1551nMeTi0a1 Bacillus RUTs003, Bacillus RUTs002 wa Bacillus RUTs001
wun1siialsn Wiy 52.74, 58.33 uaz 66.67 Wosifud mudiy (Table 3) Tnsnisiilsaaziindusanis wulse 7
fundsnsugnide aeandestunisdinunes Kositchrenkul et al. (2014) fiseaulseansawuesiasiasi . subtilis
BS-DOA 24 slemsmunslsauiisavesdsiiiinanide R, solanacearum faesnmssadasusiusnalaudu wui
ffausl B. subtilis BS-DOA 24 (Usinande 1.1x10"° cfu/g) amnsnmuaulseald 62-65 wedidud iululufiamadenty
nsfnwiafed (nunaiinlsn 52.74-66.67 1wWesidus) nanis@nwinansliiiudn Gt Baciltus vnlelewan
UsrAnsnmilunsmunalsafienvesiiudu sluguuuunsutidreulgn (Maialsneglutg 2.08-8.30 Wosidus)
warn1sTauinafuri udundaugn 60 Ju (MaiAalsa 52.74-66.67 wWedidus) Weiflsutunssuisynaiua ( R
solanacearum) wunsiialsn 30.58 waw 100 Wesidust nudidu egnslsfioy Bnsutudsiiuduneulgnyinliing
Anlsatesuazdiniiisnismedasusinendinisugnuiiudu seidululdh Bmsududsiuhlnde Bacillus uita
funtsriiutulaenss Weausadnluiesysruuaraseunsesdwwiuiuldd Svennsadestunmsidvharsandede
Tsald Tuvaisfimssadasusinondsgnuiuiulund 60 Yu enafiderelsafinunfuduneeiiug nssiadadusi
mMevaedsenrililiannsadesiunisiinlsaliegsliused@vsnin denndesiun1sfinyivedves Na Nan et al. (2015)
fisreaman wuaflise Bacillus Telwiandl konaniusinergusd amnsamvuaulseiiisavedinaiiinande R
solanacearum TuanmlssSeunaassléiian Weldisnsududsieutan Weasuszaznamaasy 60 Wou wunsiie
15m 2.50 Wesidud sesaun Ao wuaiiSeleleian CMS1-2+ LPS 3-2, lelwian LPR1-5 way CMS1-2 + LPS3-2 + LPR1-
5 wun1siiinlsn 2.55, 2.60 uaz 2.60 LWesidus audiau
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Table 2 Disease incidence (%) when using the bioproduct of Bacillus sp. to control turmeric wilt caused by R.

solanacearum through soaking rhizomes before planting.

Disease incidence (%)

Treatments
21 days 30 days 45 days 60 days 90 days 120 days 150 days

Bacillus RUTs001 0.00£0.00  0.00+0.00  0.00+0.00° 4.1740.03° 4.1740.03 8.33+0.13°  8.330.13°
Bacillus RUTs002 0.00£0.00  0.00£0.00°  0.00+0.00° 0.00+0.00° 0.00+0.00° 208+0.08°  2.08+0.08°
Bacillus RUTs003 208+£0.08°  208+0.08°  2.08+0.08° 4.17+0.02° 4.17+0.02° 6.25£0.05°  8.33+0.13°
Copper hydroxide ~ 0.00£0.00°  0.00+0.00°  0.00+0.00° 0.00+0.00° 0.00+0.00° 0.0020.00" 0.0020.00°
R solanacearum  16.67+0.03*  16.67£0.03°  20.83+0.18°  25.00£0.04°  25.00+0.04"  30.58+0.22°  30.58+0.22°
(control)

Normal plant 4.17+0.10°  4.17+0.14°  833x0.15°  14.58+0.06°  1458+0.01°  16.67+0.05°  25.00+0.00°
(control checked)

C.V. (%) 1.37 1.62 1.96 0.39 0.27 1.07 1.30

F-test *% *% *% *% *% *% *%

**= Means in a same column followed by the different letters are significantly different by DMRT (P<0.01).

Tsawienfiiinenide R, solanacearum afeanudsmesgaunniuiivUgn Tneamziivfidaduldiunions
W wumeanstesturmdalsaitenliilussansnmd s dudedddsnaunay Sasamnsaannisiinlsale Na Nan et
al. (2015) T e B, subtilis i un1smadeun mmmmquﬁa R. solanacearum lefluseauviosufjuRinig
waglulsuSounnans iu'mmmmuamiiﬂLﬁmléﬂuamwuﬂawmam Witinneldanmuindeuiiunzausdonisszuin
NEL mmﬁmi’:ﬁﬂ%LﬁmashdimL%’muhimmmmmﬂmLﬁm Tnedi Jijuban et al. (2021) 9189131 MsnaaTdaeld
Wuguasnlsa saufunnssansauuasnisTHa e T2/t B. subtilis -DOA 24 wivieuiugnoulgn Avilidelinandn
Wiy msiielsranas LLazmmmﬂqﬂ%ﬂléﬂuﬁuﬁLauuﬂu 3 9 1o Bacillus spp. wenandanauditunsdasiumdn
Tspdiguan dadluszansnnlunisdsasunisiaseiulauesiia (Bangkham and Thummabenjapone, 2021; Khonglah
et al, 2015) donAdaafun1s3daves Hansuek et al. (2024) Fufunildlufiudnive ﬁvi’wmﬁﬁﬂmmﬁmawiauﬁ’ui
ﬁauﬁ’u%aﬁm%ﬁamiqaﬂL,Lazm'ﬁw'%zglﬁuimawﬁu%’u ﬁwmnwiviauﬁuﬁ:sufu%’u Junian 60 wiil newthugnluanin
wlasgn wudn ﬁauﬁuémﬁuﬁuﬁu%ﬁw%aﬁm% Vbiin1ssengsdn 70.40 Wesidud audaruiiveanissenviiu
7.25 LaaWLaﬁaﬂWﬁqaﬂﬁqm 22.50 U wagilduududenasadan 4.30 s lnevdsan 3 e Tinunsiinlsaiien

Table 3 Disease incidence (%) when using the bioproduct of Bacillus sp. to control turmeric wilt caused by R.

solanacearum through the pouring method.

Disease incidence (%)

Treatments

7 days 15 days 30 days 60 days 90 days 120 days 150 days
Bacillus RUTs001  14.06+0.02° 11.1120.67°  33.33x0.29°  47.92+0.10°  49.25+0.08°  50.01+0.01° 66.67+0.08"
Bacillus RUTs002  5.20+0.13° 12.15+0.19°  18.75+0.08°  41.67£0.00°  47.92+0.07°  47.92+0.04° 58.33+0.10°
Bacillus RUTs003  15.63+0.19" 15.63+0.08°  28.65+0.10°  38.19+0.08°  41.67+0.18°  43.75+0.06" 52.74+0.03°
Copper hydroxide ~ 0.69+0.01° 0.69+0.02°  4.43+0.14' 37.50+0.14°  38.19+0.11°  41.67+0.08° 47.92+0.02°
R. solanacearum ~ 49.65+0.25° 57.29+0.01°  41.67+0.08°  100.00+0.00° 100.00+0.00° 100.00£0.00°  100.00+0.00°
(control)
Normal plant 0.00+0.00f 0+0.00' 7.75+0.03° 13.67+0.08"  15.92+0.04"  17.25+0.09" 26.33+0.02"
(control checked)
CV. (%) 0.97 1.77 0.65 1.18 0.20 0.12 0.09
Ftest o . . . . . .

**= Means in a same column followed by the different letters are significantly different by DMRT (P<0.01).
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ayUnanIsAnen

st Bacillus RUTs002 fuszAnsnmgean lunisdudanisaiaueade R solanacearum \ienpaauly
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AU ATPH fAnanasdleUSunainsastaue (lugUvas Citric acid) anas waz Usunanhmansmuaiidtanas An
WA ULALAINEIUINLaduinAY 184.33+0.09 way 1.18+0.10 kcal/100 g Andusoray 52.28 LiJE]L‘U'iEJ“ULVIEJUﬂU
AI8E19AUAY (mwaqmuua zAMNA1UN LT UINAY 352.61+0. 10 uaz 1.89+0.11 keal/100 g) ) WWuluaudsene
NITNTWAITITUGY aduit 121 ndsnudesliiudosas 66 vosemsiudaund L* faufiuduruieoituand b* and
a* flenanasan Water activity fidnfindudntosdmalaianuniln Uunavewdiiazarsldnomaanas uaznns
"3meﬁa"wmuvﬁya?\ﬁuﬁsj‘é’wmswmaa‘u Total Plate Count, Yeast & Mold, Coliform, Salmonella spp. wag
Staphylococcus aureus Wudﬂmﬁmﬁmﬂmwu’jmmwizL%ﬁﬁmaut.%aﬁ;éuw%é <100 CFU/g Tunsitasegs Total Plate
Count e Yeast & Mold wu Coliform <3.0 MPN/giaJ'WULG'ﬁya Salmonella spp. Wwag Staphylococcus aureus <10
CFU/gfulumunnmsgundnsiosigu ﬁu’qﬁwé’muﬁaﬂmLﬁm%uﬁ]’mmﬂ%’a'ﬁmLmummmwuﬁﬂﬁﬂaa?ﬁﬂﬁwé’qmu
i mmsm"ﬂuﬁ’;Lﬁarﬂ.um‘iﬁiﬂﬂLLazﬁ&uuﬂuﬁsﬁuﬁqqmamﬂﬁulﬁ
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Abstract

This research aimed to study production and evaluation of low-calorie aloe vera jam products with
sucralose of 4 formulas such as 100% sugar formula, 25, 50 and 75% reduced sugar formula, to develop low
energy product. The results showed that 50% reduced sugar formula contained the highest total phenolic, and
total flavonoid contents were 15.86+2.14 mg GAE/g sampleandl.73+1.15mg QE/g sample. The ratio of ICs, value
of inhibited DPPH radicals was 27.65+0.82%, and FRAP value was 87.74+3.77 mg TE/ g sample, respectively
(p=0.05).The moisture, protein, ash, fat, total fiber and carbohydrates were 40.18+0.10, 0.12+0.13, 0.71+0.11,
0.12+0.14, 0.35+0.12 and 52.11+0.11 ¢/100 g, respectively. The pH decreased when the amount of total acid
(in the form of citric acid) decreased and total sugar decreased. The energy value and energy from fat were
184.33+0.09 and 1.18+0.10 kcal/100 g accounting for 52.28% when compared to the control group (the energy
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value and energy from fat were 352.61+0.10 and 1.89+0.11 kcal/ 100 g). These values were in accordance
with the Notification of Ministry of Public Health No.121, which states that the energy must not exceed 66% of
that food. The L* and b* color increased while a* color decreased. The water activity increased slightly as a
result the viscosity and total dissolved solids decreased. As for the microbial determination, it was found
that aloe vera jam products detected less than 100 CFU/g. For Total Plate Count and Yeast & Mold,
Coliform was found to be less than 3.0 MPN/g. Salmonella spp. was not detected and Staphylococcus
aureus was less than 10 CFU/g. These values were in accordance with the Thai Community Product
Standards.) The decreased energy was due to the used of sweetener substitute, sucralose, which provides low
energy. It can be a consumption option and developed on a semi-industrial level.

Keywords: aloe vera, bioactive compound, low energy jam, sweetener
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LazLAT oA LﬁaT%Lmudauwauﬁiﬁwé’wmqﬁﬂﬁqgaﬁaaamwa”amu (Gibson et al., 2014) 1,6-Dichloro-1,6-dideoxy-
B—D—Fructofuranosyt—4—chLoro—4—deoxy—0t—D—galactopyranosideL‘ﬁu%‘laL“%‘&mmnmﬁmadsgmﬂaa Faduarsvany
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wieansyAutnaluden ﬁ&ﬁguqmﬂaaﬁnlmﬂumw% Cariogenic MU9189 1UN19AATN (Dyab et al., 2021) 970
muﬁf{T&Jﬁ'w'mmﬁﬂ151%’623?1i'ﬂaaLLazaﬁiﬁmmmmLmuﬁwmaﬁjﬁﬂﬁ'ﬂumswmLmuﬁwma TrgnsaUNUAaUNEIY
ﬁa8L.Lﬂaa%ﬁﬁaamﬂﬁmmmmgmﬂaﬂuqﬂﬁﬁjLLszj'S;J 4 gns NAWINNTTUIUNINAALAZNATIINNITAUSNY 30, 60
waz 90 Ju fimsdsuulasegadidoddyludunmenimiasad sufTuiainiaiaad uazunasianogszuing
27.49% - 28.00% (Mendonca et al., 2001) mu%’aﬁmumﬁﬁﬂmmﬁmLquzjﬂszaaé’aa'%Iuﬁ‘[al%ﬁ 10 lursasiuda
WiReasaniu wazsanwfidanumnussiuRenty Tngleseimaniinenin N15UsEuN199a%7INe wagn1sNadey
n1seeniu nansidenuindludleled 1o Afsasauuianiqe Gesas 97) Aldnugvuaeiusidon awnso
‘vmLmuegjjmﬂaaium%qﬁuﬁ"amﬁa&iaaﬂ;u uagsaia (Nalesso-leao et al., 2020)

Mndoyadrsunandifiuinnuslon uaresduszneuvesansoongninisdinmuasiumaaseid Tnonns
ﬁﬁumLﬂumﬁmﬁm%mmiﬁﬁwé’wmvﬁ"ﬁf&mmefwmaﬁwﬁgmﬂaa ﬁnﬁui@qﬂﬁzanﬁmmmuﬁm’f iofnwIn1TNan
uazmsUszidiundnfausiuoninmassdndanuiiegalaadequimueyyadass ssduszneumaeiimeninuas
N15U T2 UNIaTVING1VBIHEN H LU I UM 9952 LﬁumiLﬁumdLﬁaﬂLLasg*ULmumﬁmﬁ’msﬁﬁumﬂwm&ﬂﬁm
Auslan Hufadunsimuieziaduadaganliundudmianisinens

ABn1sAnEN
Anwngnsmandnnanduiueninuneasud
ﬁ@umwémﬁm%u&mdmmq%sLﬁ'ﬂmaﬁﬁumiﬁéfmmmm 1¥uA Vsnashnna L.L.a::i’miﬂﬁmmm'mLmuﬁwma
fomnzalasianue 4 gas fo grseuau (g3 1) grsantiniadosas 25 (gns 2) Sosaz 50 (g5 3) uazienay 75
(@93 4) LanIns Table 1 wazduneUNSHARLELIUIasEdLER IR Figure 1
Boil the aloe vera pulp with clean water at 70 °C for 40 minutes.

Take the aloe vera pulp that has been boiled until cooked and blend it until it is fine.
Then it was heated to 90 °C
Add sugar (Part 1), leaving 5 g. of sugar (Part 2) to mix with low-methoxyl pectin, sucralose,
and concentrated fruit juice and stir until homogeneous.
Mix sugar (part 2) with low-methoxy pectin and pour into the aloe vera pulp

followed by calcium chloride.

Mix all ingredients until melted and heated at 60-70 °C for 20-30 minutes

until the mixture becomes viscous and has a soft gel texture.
Pour aloe vera jam into a tightly closed container and store at 25-30 °C.

Figure 1 Process of producing aloe vera jam.
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Table 1 Ingredients and quantities of Aloe vera jam products

Ingredients (% w/w) Formula (% w/w)

1 2 3 4
Finely blended Aloe vera pulp 65 65 65 65
Concentrated juice 1.0 1.0 1.0 1.0
Citric acid 0.6 0.6 0.6 0.6
Low Methoxyl Pectin (LMP) 0.1 0.1 0.1 0.1
Calcium chloride (CaCl,) 0.3 0.3 0.3 0.3
Sucralose : Sugar (ratios) 0:100 25:75 50:50 75:25

(0:33) (8.25:24.75) (16.5:16.5) (24.75:8.25)

miaﬁ'@]ﬁqaei'mﬁa%Lﬁmsv?qwémq?inmwLtazqméﬁqua%aﬁaswmwamﬁm%uﬁlu'jfmmwswﬂ'

nsafndaegsnewhludinseidinseignimedininuasquisiueyyadasefaudasmuisves Potisate
and Wutthinithisanand (2021) Taedef7813 1,000 me Wawniuea Ysu1as 1,000 ml drluidnaseet wind vs
ANAZNDUAIIILEITB 3,000 rpm uiian 30 wift nsesdiiladaedenseaiunses Whatman No.1 Tneifuaaulaly
Yndviigungil -18°C iothluinsesigvdmedaninuazgvssuoyyadass
Anwngsnedanmuazquidueyyadassvasnanduriueuitumeasad

n9aTIzirIUsunaiuednsiulaeldis Folin-Ciocalteu reagent (Noridayu et al., 2011) 103 8UA29879
udUinansazanefieg1aUinnms 0.1 ml wazarsazaie Folin-Ciocalteu reagent U395 0.1 ml adlu 96 well plate
Tntudvasavatedesas 7.5 Sodium carbonate Usu1ms 1 ml Uluiidadunan 30 mﬁﬁqmmﬁﬁm ihluinan
nsQANALLANNBLASE Microplate reader iALE1IARY 765 nm AavUIumsUsznoufiuednsinludiois
wWiguiiisuiunsmannsgiu (Calibration standard curve) ¥8¢ Gallic acid TuniagA1uinigy mg GAE/g sample ¥
MsmAaes 3 o1 (Triplicate)

MeirseimUsnamaiusessuiluieiumaaszdTagl#38 Aluminum Chloride assay (Sulaiman et al.,
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AnwresdusznaunLAdin en WYB INANA ULINITUNISDTUT
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Sornanundunsa-rne (pH) Tnedeinedns 5 ¢ wdafiniindu 50 ml Tngldia3as pH meter fikTun1sUsusae
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asdoidndluemmns BHI 0.2 ml Uniigaumgfl 35:2°C 1uinan 24 Falus thanfin Coagulase plasma 8n 0.5 mil wasilyi
ity udnilutudedn 6 - 24 $alus vdsanduthanguanisudeianes Coagulase plasma Mntufunn waymBy
S. aureus ABNTUVDIFIDEINDINIT
nsessideyanieata

FauUasmuisues Tanghiranrat et al. (2021) Ingvhnsnnaes 3 91 uanwmaluguaiiads + andsauy
INIFIY Feldannmsheseiselusunsu SPSS version 24.0 Tneynisnadauwuu One way analysis of variance
(ANOVA) waziUFeuiiieuaniadeniaisues Duncan’s multiple range test fiszuaundesiu 95% (p<0.05)

Nan1sANEILaEIIAl
akEndusiei szt laed fusiidemunu 1fun Ysinanina wesTagliamnumuuuienad
wanzaslaeriauen 4 gas Wun gramunu (s 1) gasamimatesas 25 @as 2) fevas 50 (@ns 3) wazieras 75 (@as 4)
WERIAY Figure 2

(A) (B) © (D)
Figure 2 The appearance of Aloe vera Jam products in 4 formulas witn aifferent sucralose :sugar ratios. (A)
Formula 1 ratio 0 : 100, (B) Formula 2 ratio 25 : 75, (C) Formula 3 ratio 50 : 50,and (D) Formula 4 ratio 75 :25.

nMyATEiUTInuasUSEnauiueinT N Usiuansusenauraliuesn wazansinueyyadaseaiels FRAP
Wa¥15 DPPH Y0eHAninailenIuveaseid uanakasa Table 2

Table 2 Results of biological analysis and antioxidant activity of 4 formulas of Aloe vera jam products

s l s Amount of important substances Antioxidant activity
ucralose :>ue€ar
(ratios) s Total phenolics Total flavonoids FRAP Value DPPH
ratios
(mg GAE/g sample) (mg QE/g sample) (mg TE/gsample) (% Inhibition)
0:100 21.28+1.83° 3.26+1.48° 65.02+2.18° 28.41+1.56°
25:75 16.81+5.54%° 0.86+0.29° 76.82+5.93° 26.09+0.30°
50 : 50 15.86+2.14%° 1.73+1.15% 87.74+3.77° 27.65+0.82°
75 : 25 12.16+2.21° 2.11+1.44%° 30.29+4.35° 14.13+0.42¢
Trolox - - - 89.25+0.20°

9 Different superscript letters within each column are significantly different (p<0.05).
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MNMRTEiUIamsUsEneuTiuednsa Uiinamsussneuranluessdsi wazqusueyyadasese
75 FRAP Lag3§ DPPH woandninelueud um1e9seld (Table 2) wudnusuiaansusenauuednsiy Usuin
a13UsENaUNalILeEATINYRNENSNTIUENIIUMNRTTIdERs 1 uargns 3 dAunge wasuanaaiuiisndntes dw
isFuoyLadasziie38 FRAP uags DPPH nanfasiuoiumaasuidgns 3 fqvidueyyadasygean duruamide
Potisate and Wutthinithisanand (2021) ﬁﬂmmasuawﬁﬂLLazﬁmmﬂ%wmmﬁimﬁiumsmﬁmwuqﬂuu'au 5 gnsne
AaNssuMIiUeyYadase NuIARINTTUNISATUOUYAdAsE (% Inhibition) wazilUSinaansUsznaufiuoaniavanues
HARSILENgNVI DU (ajmﬁ 5) flA 73% uay 186.96 mg GAE/100g d.b. suddu TnefluSuamuedniavuaiiuiiu
pg1afivpdAey (p<0.05) eratdunaniannszurunsiianusouvhatontdaead volaseasieiy wazddiunauoan
niiuuaziimaglasa deasgndesaaedeauiousautvannganudunsa lmAanisdsunladiasang
asngnuiafiidudeulinareifulassaislugleyitusing 4 viensmudiialassairseyiusvesasngnuiaiifiesn
qnEneTanwlFunntu 1uidsves Chatchavanthatri et al. (2019) Anwinavesnisnaunuglasadisuoaineass
Qmauﬁ@mnmﬁmam‘wLLazUﬁxamé’uﬁammLL&JqumULLaULﬁaWU’h weiugns T3 (Malitol 100%) ﬁqwéﬁmawa%mz
fign wasiuTunailuedngsaauansliiiuinnisunuiiglasameeaiveaifisadntosaunsafiunnuamnsalunisdiu
auyadasy asusenauansiiuedineraiidiutiglunisindneuyadase 11u3devee Benedek et al. (2020) Anwnaves
asliaumiunasmsiiusnwisessdussneukasssamdudanaautAvesuuudaiuess TasAnwuuamedi
ueaT UarnVsFusyyadasENUIsernasfuinuLiung 9 Weu dwaliuamediusasiy uazqvidiu
oyyadassulsundufuszornaninivinwm nanfedoszernanfvinmuuiuddiuinanediuoamumdiiu
\dintfes uazflqnisueyyadassiatserainannalavaneuszns wu mswalad uazufisewaansn nisosaans
vasituedniifunaluanagslusudduanaitueaidnasifidnenmlunsiuouyadaszuazaisineg lunanduiu
wans Ui e uwiedAnd ulussezusnvesujAsenuaandn aunsaeengnd tdiduluseanduauyt wafy
NILUIUNITLUAAIIA ﬁﬂﬂuﬂﬁﬁﬁﬁ?mf’;Biﬂﬁﬂﬂiaaﬁﬁlﬁ?ﬂ‘%gmiﬂ LLawiamﬁqwééf’mawaﬁaﬁzLﬁuéﬁyu ag19lsAnung
Wasuwaseweulnleeniunazdimusznoudus lusgnineansifvinwyiliiAaujasemediuelswdunaznisaiis
ansll dadfuluianafianseviiu§Aseniutieraus Folin-Ciocalteu IfifiuUsanailndfiusaiidaian uonanienife
294 Dyab et al. (2021) ﬁmznmswﬁml.agﬂimﬁwfﬂﬁuﬁuLmaa%‘{’wﬁwsgmﬂaaimﬁﬂmﬁwﬁuﬁuLmaa"ﬁlﬁ’w 5 qmsﬁlﬁu
ﬁwmaﬁzﬂmauaumﬂﬁmmmmuwwfmwa (AT laa) Sevaz 25, 50, 75 waz 100 Mua1au wuddsunaituedn an
TauegadaAinAy 50.41 - 185.40 mg/g as Gallic acid way 7.20 - 28.81mg/g as catechoL ey LLEmIWI%EHuuVNMiJﬂ
Wiy 46.52, 9.45, 71.90, 100.87 way 142.34 mg/g Cynidian-3- glyc05|de mawmummmaaimam T1 mam T5
wanslfiifudiavesUinmansUsznouoongninisiinmeos q iinduaingns T1 Seans T5 daugidueyyadasy
$1838 DPPH gns T5 Sifanssudueyyadaseqean Dululédingvdiueyyadaszoraunanarsyisgifiiduasiiu
ouyadasEdun 1wu ualsiussdiaginiiu mavhauhniussuinasmgnueiuazaiiooalnalaledlueiosdiueons
fidudou 1§ald35n15 Trolox Equivalent Antioxidant Capacity (TEAC) uanslwifiuinainuanunsalunisazatende
AnuafeTresansUsEnaufuoyyadas Aty

MnMsinTsiedlszneumaaivedadusiuiiunsassdansniun uazansaniimaiosas 50
(Table 3) TneAnwUSinaimudy Tsiu 1 lodu dulevomn wazaslulaesn anadunsa-sine (pH) Usunanse
Wanum (lugUves Citric acid) Uinaimaiione Amdaany uazAmasuIInluduiianuuanasiuedefidudfny
y9ai (p<0.05) TINNaNTIIRaBsaINInes sl gnsmUauduTInuA LT uTsgedsuwaldu ufimmade i
fusinanslulawsauazUinuhmaiome aeudunsa-ssdieanadugasanthmatosas 50 nanifefiuiia
nsnuiiutudsaenadoafutsinmnsaviavun (lugUes Citric acid) AfiuSinansadiiutu fadndasiusuannudunse-
AN98YT¥NING 2.8-3.5 Tagosfidararudunsasissiingy 4.6 mmmﬁmﬁumsﬁamLﬁﬁsuaammimﬂﬁ;ﬁw%ﬂlﬁ
dnvmanhmanouadululufiemadetuiuiusinaveswdsiiazasldiomn CBrix) fodusuaianasusiil
ihaadussduszneundnlunisuaaue viliAnaswadaeasutumaiudahmadmalfiasadwenaaudousetu
(Tayeh et al,, 2019) @A mdsnunarandanuanluduiisfianaariifu 184.33+0.09 way 1. 18+0.10 kcal/100 g
Andusovaz 52.28 LuaLﬂismmﬁmﬂumasmmummL*Uuiﬂmuﬂﬁumﬂﬂivmwmﬁﬁmam atiufl 121 wdsaudadll
\iusosay 66 maammwuuamimumwmiLmu‘mmmammmﬂaawﬂmwwaqmu uaznawuanladuanas
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Belovic et al. (2017) s1gauinunsdu (50%) unudiglasadisanslviramiuainsssuni @ileled uazvizalaa) Tu
NARAUTUIUULLTBNAAIUNTOANATNG Y 45% %ﬂﬁwﬁdﬁ’mﬁaﬂamﬁﬂmﬂﬂ’]ﬂ%ﬁ’]iﬂﬂLLWUWNMWJ’]“LJE]ﬂ?x‘iﬂﬂiﬂﬁﬁ%ﬂﬁ
wisususldsmduansenms Imaszumsﬂaalaimmﬁagﬂeia81@”@1"4aﬂfw&ia%aqiwmaﬁdhjﬁm‘iﬂdaawﬁamﬂﬁﬁ’uiwma
é’fmfuﬁnaﬁmaslﬁﬁiwmﬂ‘ulamSmgjq%ummﬂ%mmwé’mmﬁuﬁ’u (Tayeh et al,, 2019)

Table 3 Results of chemical composition analysis of Aloe vera jam products, control formula and 50% reduced sugar

formula
Aloe vera jam products
Chemical composition Control formula 50% Reduced sugar
formula
Moisture (g/100 ¢) 11.93+0.12° 40.18+0.10°
Protein (g/100 ¢) 0.21+0.10° 0.12+0.13
Ash (/100 g) 0.18+0.19° 0.71+0.11°
Lipid (/100 g) 0.21+0.12° 0.12+0.14°
Total Dietary fiber (g/100 g) 0.22+0.08° 0.35+0.12°
Carbohydrate (g/100 g) 87.47+0.10° 52.11+0.11°
pH 3.18+0.13° 2.45+0.14°
Total acid (in the form of citric acid) (g/100 g) 1.52+0.11° 1.76+0.18°
Total sugar (g/100 g) 77.53+0.15° 50.14+0.13"
Energy (kcal/100 g) 352.61+0.10° 184.33+0.09°
Energy from fat (kcal/100 g) 1.89+0.11° 1.18+0.10°

b Different superscript letters within each row are significantly different (p<0.05).

Table 4 Physical composition analysis of control formula and 50% reduced sugar formula Aloe vera jam products

Aloe vera jam products

Physical composition

Control formula 50% Reduced sugar formula
L* color 23.93+1.15° 35.12+1.10°
a* color 0.16+1.16 0.10+1.13°
b* color 3.39+1.23° 3.82+1.11°
Water activity (aw) 0.43+1.18° 0.83+1.14°
Viscosity (cPs) 32,105+1.11° 12,372+1.12°
Total soluble solids (°Brix) 75.60+1.12° 45.80+1.11°

b Different superscript letters within each row are significantly different (p<0.05).

1NNTIATILVBIAUTENOUN NN LN NVDINAA A UIUENTIUNIA T AR TAIUAL LLazqmamﬁé’lma%’aaas 50
(Table 4) Tne@nwAnd L*, a*, uaz b* 91nNanIsMAaesEunsaesueliinansusiLeumdsumainiumeassdiian
ALEI L* wazen b* Wisduann 23.93+1.15 Wiy 35.12+1.10 daudn b* Wusiilidumdes (+b*) ldduiilidh
(3u (b Tnefiuduann 3.39+1.23 Ty 3.82+1.11 dauen a* SAnanasan 0.16+1.16 1y 0.10+1.13 sabkiiosan
ARSI I UaInIumesEETiUSInadul sEneuvehnafiuanaaiy e wnanaudiugfuiiana
wazthiifiduteliAnUARSsmaa Sauas/ M3aa A denalifan a* anas (Abid et al,, 2018; Monaco et al., 2018)
wanslidiuimansneiuerinmnaesed Vuashena wazgauuiinsandnaseninduriueuetiiddAynieaii
(p<0.05) ﬂ'naLG}@‘%—LL@ﬂﬁ%ﬁﬁﬂ%mmﬁﬁuﬁmﬁawémﬁmsﬁgﬂmmLqué’aaﬂgﬂswiaauﬂﬂ%uf\JWﬂ 0.43+1.18 TUilu 0.83+1.14
FadawalAmnumiinuesanfasianasmin 32,105+1.11 Ty 12,372+ 1.12cPsarulSnamedsfiazansldnmund
YSuuanamudnsidiuvesgasilad : thaa LLamqiﬁ'Lﬁu’iwﬂ%uwmsgmﬂaaﬂ'LﬁuﬁuﬁﬂﬁmwwﬁqLLsasuadLﬁ]aamm
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(Belovic et al, 2017)usn91ni 1NuUATeves Tayeh et al (2019) ldnanimansasiusudniuemisiudsfanaded
ANOLABS-LONAIATENING 0.06-0.85 ﬁﬂﬁu’dwémﬁ’m%uaﬁmLﬂummﬁﬂimgaﬁ?fdﬂﬁmzszj";*aé’vgdﬂﬁLﬁﬁfgsszﬁ;auw%eﬂﬁgﬂ
e duvesmanuniaiiianastuiudduiusTumutuasAnenei-wonisa Suiwlauasdadiuvesinnaiing
Gl"r]ﬂ?’mLL%QLLSW@GI@]SQZ{%’N%@GLﬁ]aIU’stﬁﬂ’JU@iJﬁﬂiguﬁmﬁ”lG]’]aﬂQIﬂﬁ%aEJaz 100 Mluendanuniauaziinisdainiy
QVGRMIRER MsumﬁimsvmLmusgﬂ‘i'ﬂazﬂ,ua'aumauﬁﬂmaﬁﬂﬁmmwﬁmmLLsJuamaa wazAUSinaesdsiiazanele
ﬁgwm (°Brix) a&ﬂmhﬁ 60-70 °Brix G'TfﬁL'i‘;luﬂ'%mmsumLLS‘fjdiauﬁﬁqwaﬁiammLL%QLstama

Table 5 Microbiological testing of control formula and 50% reduced sugar formula Aloe vera jam products during

storage
Product storage period (Day)
Aloe vera jam products Microbiological test

0 15 30
Control formula Total Plate Count (CFU/g) <100 <100 <100
Yeast & Mold (CFU/g) <100 <100 <100

Coliform (MPN/g) <3.0 <3.0 <3.0

Salmonella spp. (per 25 g.) ND ND ND

Staphylococcus aureus (CFU/g) <10 <10 <10
50% Reduced sugar formula Total Plate Count (CFU/g) <100 <100 <100
Yeast & Mold (CFU/g) <100 <100 <100

Coliform (MPN/g) <3.0 <3.0 <3.0

Salmonella spp. (per 25 g.) ND ND ND

Staphylococcus aureus (CFU/g) <10 <10 <10

ND means not detected.

NINAABUNNATVINENVOINEA S UNUELITUN9DTZUNTATUAY LLasqmamfﬂmaﬁ"asJaz 50 Tuseninenis
iusnwriud 0, 15 waw 30 (Table 5) wud1 Sunudeduvievomn Snudeladuass <10 CFU/g f51uu Coliform
<3.0 MPN/g lainuidle Salmonella spp. wawilide Staphylococcus aureus <10 CFU/g anugnsiu Fadulumuunsgiu
WAR s (Thai Community Product Standards, 2018) Faaeandesiuauiseves Tayeh et al. (2019) lémagou
U'%mma;ﬁuw?ﬁﬁgwm faruays lundnSsiLeudunwnueaasd e ﬁ]’]ﬂD\Iaﬂ’IS'VIG]ﬁE]'UW‘U’J"IU%M’]WL%@Q?UW%éﬁgﬁﬁuﬂﬁ
$unudesnin 30 Taladl/fete 1 n3y waghinuuinaniedaduass faundadnsitenitumassdndanusig o
@mmwmaa;éum’%élﬂulﬂmmmmgmﬁr‘hvmm

ayUnanIsAnen

m‘am%mLLazmiﬂixLﬁuwémﬁm%uﬁmdmmﬁ%xLsi'fwé’qmwi"wm”aasgmﬂaaﬁi’mau 4 gns Wudwqmsamﬂfwma"i’ag
az 50 fUsinamsUszneufiueansan siaTiussdsiuiianiigs uasilqnidueuyadassiia samfsesdusznouniuai
e milUSinaimanysiunsafuaaudu Tusau i T diledams adlulensn aanudunsa-ms Usna
T (lugUves Citric acid) Usinauanasianun end L*, a* uay b* Anelnei-weniin Araumie wasusinw
veudaitazangl@ianun (Brix) dsmasermdsnunazamdsnuanlutuiiianas (184.33+0.09 wa 1.18+0.10 /100
) Lﬁam%&mﬁ&mﬁ’uqmmuqu ﬁ%ﬁwé’amuﬁamamﬁmﬁumﬂmﬂs’ifa’]smLmumﬂum’mﬁﬂﬁﬂaaéﬁﬂﬁwé’qmuﬁw GEN
IﬁLﬁuﬁqmiﬂ’wmwémﬁm%ﬁﬁ@mmwuasmmﬂaamﬁ’ammsaﬁﬂﬂﬁ’mmLﬂuwémﬁm%mmswé’nmuﬁwLﬁaLﬂué’hLﬁaﬂ
IuHWiU’%IﬂﬂLLasﬁ’wuﬂuﬁsﬁ’Uﬁdqmamﬂsiulm”
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gadAmesAniLTY (P<0.05) dauAnumrunutuiudunussfunsawnugenanndnam e iUIIAAng
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AdAy: HanngIlnenu nMsnaunuuteand dawmesiAn MsUssidiuamuninmaseamduia

Abstract

Fresh sweet corn cake was a by-product of sweet corn milk production. To increase the value of by-
product from the agricultural product processing process and reduce the amount of wheat flour used, the
objective of this research was to evaluate the optimum level of dried sweet corn cake as a substitute for wheat
flour in butter cake. Dried sweet corn cake powder (DSCP) was prepared by fresh sweet corn cake residue,
which was dried at 70 degrees Celsius for 24 hours, and then ground to obtain the yellow fine powder. The
yield of DSCP was 8.62% of fresh sweet corn cake residue. Utilization of DSCP as a substitute for wheat flour by
25, 50, 75 and 100% (w/w) of total flour in butter cake were studied. The effects of DSCP substitution on
physical, chemical and sensory quality of the cakes were evaluated. It was found that the addition of DSCP
resulted in the decreasing value of lightness (L*) while the increase of redness (a*) and yellowness (b*) were
observed (P<0.05). Cake density increased with increasing DSCP substitution while cake volume decreased
(P<0.05). Texture analysis showed that adding DSCP reduced springiness and chewiness of butter cake (P<0.05),
but there was no significant (P>0.05) difference in hardness, cohesiveness and gumminess of samples. The
results from sensory evaluation showed that the sample containing 50% DSCP had no difference of overall
linking score comparable to the control group (P>0.05). The 50% DSCP butter cake contained higher protein

ash and beta- carotene contents than the control group (P<0.05). The chemical compositions of butter cake
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with 50% DSCP consisted of moisture, protein, total fat, ash, total carbohydrate and total dietary fiber at 29.68,
8.07, 24.15, 1.14, 36.97 and 1.68%, respectively. Beta-carotene content was 61.39 1g/100g sample.

Keywords: dried sweet corn cake powder, wheat flour substitution, butter cake, sensory evaluation
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Table 1 The ingredients of butter cake for 5 basic formulas

Ingredients (Gram) Formula 1 Formula 2 Formula 3 Formula 4 Formula 5
Cake flour 19.85 28.01 18.53 29.15 24.46
Unsalted Butter 21.85 14.01 32.42 11.66 14.74
Egg 27.06 20.54 16.49 21.87 14.66
Sugar 14.43 21.48 12.97 20.41 25.59
Mitk 0.00 0.00 13.90 0.00 19.56
Baking powder 0.06 0.93 0.00 292 0.52
Baking soda 0.00 0.28 0.00 0.00 0.00
Salt 0.10 0.28 0.14 0.06 0.24
Milk powder 6.82 1.87 4.63 3.50 0.00
Water 7.82 12.14 0.00 10.20 0.00
Vanilla essence 0.00 0.47 0.00 0.23 0.24
S.P. 2.00 0.00 0.93 0.00 0.00

Source: Formula 1 (Threebbears, 2019), Formula 2 (Maeban, 2011), Formula 3 (Chanpreamijit, 2019), Formula 4 (Samiha, 2015), and
Formula 5 (Boonkong and Ratchompoo, 2010).
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(Hardness) n15AUA7 (Springiness) N15tN1zAI1U (Cohesiveness) ANuMLiEIAa18819 (Gumminess) LazAeInTu
A5AE7 (Chewiness) mevinergiifoumsinsruonvuinduriugudnats 50 Tadwns (P/50) FarpuEveaiiin
1.0 fafunsaelui uwagssernamegiainuiesas 40 summmqqSuﬁumadé’aaéwﬁ’mmaiﬁﬂ YUIAVDIFIBE1 A
1.5x6x6 1 wuALAST (N319xe11xgq) ((nuUaniis Al-Muhtaseb et al., 2013)

6. AATIBRUIUETLUALALTTIUYOIURMEsIAN Laedd Spectrophotometry (Nagata and Yamashita, 1992)

7. AadnwaizaUsramdniavesdnmesian vin1sandiegnlnmesianiiduunn 1.5x4x4 wudlins (1ax
g12xg) Wdathluussifiuaaudnumemessamduiadiunissonsulnesiy Snumesng 3 savi eduda uazndu
sa fefvaaouduialudiuau 50 au Mdugndrirudmitedninamuvesqudidodninauaz v
Uszidlunnuweudaedsnisldasuuuninuseunuy 9-Point Hedonic Scale fisgsuavuuusaud 1-9 azuuu lng 1
vaneda liveusg1ads uaz 9 muneds vaUsg198e MUNUNINARBILULUADANALYSAl (Randomized Complete
Block Design, RCBD)

Table 2 Formulation of butter cake with different dried sweet corn cake powder

Butter cake formulation (% of dried sweet corn cake powder)

Ingredients (Gram)

0% 25% 50% 75% 100%
Wheat flour 19.85 14.89 9.92 4.96 0.00
DSCP 0.00 4.96 9.92 14.89 19.85
Unsalted Butter 21.85 21.85 21.85 21.85 21.85
Egg 27.06 27.06 27.06 27.06 27.06
Sugar 14.43 14.43 14.43 14.43 14.43
Baking powder 0.06 0.06 0.06 0.06 0.06
Salt 0.10 0.10 0.10 0.10 0.10
Milk powder 6.82 6.82 6.82 6.82 6.82
Water 7.82 7.82 7.82 7.82 7.82
S.P. 2.00 2.00 2.00 2.00 2.00

8. Usunanndaszuazesrusznauniuail Aegefiiun1sageuniseausunsssamduialaeiaaaudum
Iisurzuuuauveulngsngaauay liunndangasaluauazg ideninsIaaeuUsuadasy (Water activity)
mein3esinuIunnuiBase (Decagon, Aqualab Pre, USA) AruAuguuniin1sinf 2511 ssmwalfua (AOAC, 2019)
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LariinsziosAUsTnoum il (Proximate analysis) toua TUsiu lusfu arudu adlulense leems wazidn
(AOAC, 2019) FrmAmdsnunauazndseuanluiuanulames (Caloric facton) sl luifu 9 Alawnasise
n$u Wshuuazadlulawse 4 Alaunasdsensy
nsessideyanieata

hifeyatilsiuniiaeinuuususa (Analysis of Variance, ANOVA ) uagvindeunsuansinsvesaadslng
1% Duncan’s Multiple Range Test (DMRT) fisssiumnuidesiufesay 95 selusunsudnsagd SPSS for window

HaN15ANYILeLIRTTal

NANTSLATENNINING1IIWANIY

nnaadlnaruiugdung 2 fiunseuuiuarunazdemiuns wuihilfesazromanan 8.62 vesthmiln
nnan darrauadng (L9 77.86 anududuns (%) 7.44 wazanududindes (b*) 39.83 Armiuanavesd (C*) 40.52
wagAmuvedlnud (h°) 79.45 sglurnarududduuastiandes (Figure 1) dmsunanisnsiaaeuusunanudiiualsi
uwuhilUinn 307.63 lulasndi/100 niu uenandudsdiunuansiiuefniimun 56.28 Tadniuauyavoansaunad
nea 100 Nu dAAINTTUNIIAUBYLABATE18TT DPPH Wwinfiu 9.18 Hadnsuauyaveslnsaendsie 100 nfu A1
fanssunsiueyyadasemeds ABTS Wil 42.29 Tadniuauyavedlnsasndsis 100 n3u (Table 3)

Figure 1 Dried sweet corn cake powder.

Table 3 Color and antioxidant activities of dried sweet corn cake powder (DSCP)

Quality attributes DSCP

Color

Lightness (L*) 77.86+2.53

Redness (a*) 7.44+1.33

Yellowness (b*) 39.83+1.30

Chroma (C¥) 40.52+1.53

Hue angle (h°) 79.45+1.52
B—carotene content (pg/100 g) 307.63+7.94
Total phenolic content (mg GAE/100g DW) 56.28+2.45
DPPH (mg TE/100g DW) 9.18+0.88
ABTS (mg TE/100g DW) 42.29+1.26

mg GAE = mg gallic acid equivalent, mg TE = mg trolox equivalent

¥

NANTSAALABNLANGATUF Y
MnsAnEenansUnmeSiANugILaIN 5 805 MeTBliATIULALYBULUY 9-Point Hedonic Scale lngnen

LY

FrudmedalnanureaudiTedninauar i1 IwianR waneds Table 4 dmsudnwaeUsinguesdnnasian
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wdveURa 5 gnIuanse Figure 2 MnMsvegeUnsEaNUMUsTa LN avastnmeidnii 5 gns nuindiededn
Wasiingnsil 1 uae 2 fimAzuuunnuveuginingnsi ¢ uas 5 lunnaadnua leun amumeulassy nuazusing
3 sav1R uasiiloduda (P<0.05) luvasiiAiazuuuaTmseuTsgRsil 1 uay 2 gandngmsi 3 luutednuae Ao du
SnuazUnnguaniileduifa (P<0.05) InsAazuuuauveutasgnsi 1 uay 2 oglusduseuidniios fo 6.58-6.92
AZULL LAz 6.10-6.87 Azl nudRy agslsfiony AziuuaseuTesgnsd 1 liuandsaingasi 2 snuiusuide
duifa Behmedfidngnsfi 1 fasuuunnuveuduieduiagenitossditoddy (P<0.05) uardinsuuummoulassiu
6.70 Azuuu aglussiureuidntes fdumniiansanfemumnzaunsndiuldhinmefidnansi 1 fnadnuueilan
wundrgesdug e dudeduta Snvasusing 8 nudsani (ideTudondaneinesidnansii 1 Wugnsiiugiu
diethlunwsesumasnaunuuisandmersnindrilwammilunmsidadmmesidnluduseld

Sy

Figure 2 Appearance of butter cake in basic formulas.

Table 4 The sensory score of butter cake in basic formulas

Formula Overall acceptance Appearance Color Taste Texture
1 6.70°+1.39 6.70°+1.17 6.92°+1.01 6.58°+1.55 6.837+1.37
2 6.23+1.38 6.62°+1.28 6.87%°+0.98 6.10™+1.50 6.15°+1.49
3 6.37+1.81 6.18°+1.43 6.53"+1.41 6.32%°+1.94 6.25°+1.91
4 5.70°+1.66 5.97°+1.64 6.48°+1.44 5.55+1.76 5.30°+1.72
5 6.12°+1.57 5.98°+1.64 6.35+1.36 6.00°+1.72 5.78°+1.65

25¢ Means within the same column followed by different superscript letters are significant difference (P<0.05).

nansAneUsnamennda inaeuuiefivianzauianaunuudsandludanasisn
mﬂqmﬁ’mLmaiﬁﬂﬁugmﬁﬁmﬁaﬂiﬁ (ﬁ’mmaiﬁﬂqm‘ﬁ 1) ¥nsiiumenindlnamuiionaununilsanadn
sefuosaz 0 (gnsaruay), 25, 50, 75 uaz 100 (nsvwiinuis) Wethiegtetmnosidniia 5 fegr luduimdna
US1TA5 LALAMUMUILLY NaLARIFS Table 5 wuiinistiunenindnTnannuitenaunuud sanalidnasodmin
YosUAmasAn (P>0.05) urdwalinmosidniiusunsanas ieswnuanndninavuiiduaslifenaunundand
Ialuideanslusiuludiunanian virldanuaiunsalumsifiveiniealulassasnsseninanszuiunisevanas iWunal
ma&m‘wLmummﬂmﬂwmm'};JWuaauauhmmamadmamwmmamamum (AlKehayez et al., 2022) Lazd3
dwmalidniinnumuuiudisdunusesunisawnudornsnndlnamiudngae (P<0.05) unnlddenazdiuliin
USUAUE VO UANTIAN WL O AR INULUY LLawg‘wgummmaﬂ Salehi and Aghajanzadeh (2020) $78971U3NITLANAS
Plgannaliuazdn wu weuila HEL alsifleivess n1negu \Houviiag Wasnuzaa uassen waziinnes [Wudy &
SVEnaredNEAILNIINIBAMYBIAN WY USHNAT ANuMuIulY wasiiedula nansvnassinaduaenadastuauide
284 Rupasinghe et al. (2009) ‘171'31EJmu’iﬂmia(ﬂﬂ%mmﬂqmumﬂmﬂiﬁt@ﬂﬂammauﬁ’uLLﬂqmﬁﬁwaﬁiadwmmgﬁ
V3105 wazmnuuiuieve iy uenaintiu Mau et al. (2017) wuinisnaunuutlandseoudadnddaisysu 10-
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100 lifinasevosimdndvewdn (P>0.05) uddsmalidnilaiusinnsanasegreiifodie (P<0.05) Wwwiieaty
Kumnongphai and Nanthachai (2018) wuihmsifiussduveamsluszsuaniesay 0-20 Inevnininadenisanases
Uinmsuaznstisturesaumuniuveadnatiud (P<0.05)

dmsunansinAdlussuu L* a* b* Lanns Figure 3 wag Table 6 wuinnsiiiunsning1alnaninuasludn
wosidnihlidndaauadng (L9 anas vnziienaunduduns () uazaanudufinges (0% ifiudu (P<0.05) a
ALAnTeE (C*) sdumusyiunismauny wansdawdnfusidarduresduniy diurguuesednud (h°) anas
AIUTEAUNINALNUAIBHININT I InAnUeEwdidedAny Inuagluge 75.73-83.60 wansddeglutiduunsdiandes
\efiarsane C* wag h° vesfegudmmesidneglutisdimdssuazanuitiueadifinn s funsnaLuYeINInI
Flnavu wililesmnusnindnlnavmuiidnuasfuiindesdmaliinmefidniiiumnindninamiuifindesd
dundngasaiuau msiglunindlwenudansinguualsiiuesdiiussaingilidindes & uns uazdu-unady
oaiUsznaundn Sessatanansinduuelsiiuesdiulssnouludeuelsiunarumulsiod Tnsualsfiuoediiddn Taun @
wruiy Asnlausuny wawalsiiu wazaiiu (Omueti and Ajomale, 2005; Thepyothin et al., 2021)

Table 5 Cake weight, cake volume and cake density of butter cake added dried sweet corn cake powder
% DSCP (w/w) Cake weight™ (g) Cake density (g/cm?)

Cake volume (cm?)

control 433.64+5.42 798.00°£28.28 0.54°£0.01
25% 436.22+0.07 728.00°+11.31 0.60°+0.01
50% 430.57+4.14 688.00°+2.83 0.63°+0.01
75% 433.89+2.92 605.00°+35.36 0.72°+0.04
100% 431.42+0.49 576.00°£8.49 0.75°+0.01

b€ Means within the same column followed by different superscript letters are significant difference (P<0.05).

Figure 3 Appearance of butter cake added dried sweet corn cake powder.

Table 6 Color value of butter cake added dried sweet corn cake powder

% DSCP (w/w) L* a* b* Chroma (C*)  Hue angle (h°)
control 69.89°+0.04 2.59°+0.15 23.00°+1.00 23.15°41.01 83.60°+0.04
25% 67.49°°+0.57 4.00+0.02 28.33°+0.03 28.61°+0.03 81.97°°+0.04
50% 64.32°°+1.05 5.61°°40.75 29.71°+0.78 30.24°°+0.63 79.28™+1.68
75% 62.44°+2.20 6.44%°+1.04 29.96°+0.42 30.95°+0.24 77.87°42.06
100% 62.3042.21 7.72°+0.66 30.43°+1.32 31.12°+1.07 75.73°41.76

a,b,c

Means within the same column followed by different superscript letters are significant difference (P<0.05).
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mﬂmﬁmmmwﬁmtﬁaé’uﬁammﬁmLmaiﬁﬂﬁmLmuLL{]dmﬁé’h&Jmmﬂsﬁwﬂwmmmﬁigﬁwm6] feindes
Texture Analyzer wansdia Table 7 wurUmmasidniildnenindalnanunaunuutiandiissiuiosay 0-50 Sy
T3 (Hardness) AauBameju (Springiness) Nsin1z6iariu (Cohesiveness) AumilenAdneens (Gumminess) uazAIL
e1nlunsiAes (Chewiness) Liunnsnstuegeiitoddnymeada (P>0.05) usileifinsefunismaunuiiiosas 75-100
?iawaiﬁéf’ga&J'Nﬁ’mL@@%Lé’ﬂﬁmmﬁwsjuuaxmmzrmiumat.??mamamﬁaLﬁauﬁ’uﬁaaﬁmmmu dmsuAnuavguves
nARS A ianasmusE AU INALIY ma]Lﬁmmﬂmiﬁwamﬁmﬁﬁﬁﬂ%mmﬂqLmuamaq Lﬁaqmmgmuﬁﬂmauﬁaﬁﬂﬁ
nandasdenumileiwazaudangule yonantudsiminidusainfufewasnnsiinlasisnwewansaueiie
lasuANSeau (Dangsungwal et al., 2011; Saentaweesuk and Santea, 2014) 31NAISNARBIILAUAALAINNITNALNY
wisandneninindalneamnuiissdutosniidesas 50 dwaliUmmedidnilainnuuda ANUEANEY N1TN1EAINY
mndondieens uazamenlumsinelanas uilassrunsmaunuiinuludesas 100 Wnezuiiamuuds
nsieiaty auwiden sdenunlunsdenivdusiesldiifeddy o Wewniissdunismaunidesas
100 ludinguwulussuy Imm%’wdsuadLﬁﬂ?jqLﬁmmiqué’wmxauLLasLLﬁuLifa Funaulaannusnuiintsenuuu
voaUnnasiAndan vz usn Lﬂ’f@tﬁ'ﬂﬁé’ﬂwmziuuw duduaniedndndaiuuty &1 Figure 3 elndiAsturans
NAAIYDI Lao et al. (2019) ﬁ‘wud’1m'iLﬁmmmﬂﬁﬁwaiwmmmmﬂ%ﬂwmﬁuﬁ: YT28 fiszfusnitdosas 60 Tu
nAnSeidndwaliAnanuudwazanuenlunisideianas duanumisiadsenweadnunuarlifiies udilewiy
man A IuTisERuSesaz 90 3o 100 Lﬁﬂﬁm'}mr‘fjaLLauL?Tmléfmﬂu'msﬁu él'm‘i”umm%w&iuuamwsﬁu&fqamaq
pg1uildedAgy dewalviidndamuninanas UBNINTULAINANSNAEBIS IE18AF I Tongtangwong (2010) 717
swammwmﬁwmLm‘uLL‘qumamaLLﬂwnauam”mmaﬂa” 50-80 adNaiwummasLﬂﬂumwuuuma (Firmness) A4
wmilgadrsgnaazaruenlunisideamnindamesdniildudendaiu widleussfunisnaunudsdosas 90-100
wﬁmﬁmﬁﬁﬁlﬁﬁﬂ'ﬁnﬂdnLﬁuﬁuuaﬂﬂﬁﬁmﬁ’uammumJ LﬁmmﬂﬁmLma%LﬁﬂﬁU%mmﬂaLmuamawgalaiﬁl.aa TAseasng
vouAndefianuudusitos Wnduinnisaudivazeu Wodngadamiuuiunasiidoduiaiuda salehi et al (2016)
TonuaiseniioduloomnsTiiundnsusiadudidn wuinsiunaassondesas 0-10 WndaArauuds ANUEAnguY
Mty Anuwiieiadeens waganuenlunsiAgianas widloifiusydunsaunududesar 30 dealsidei
sl tufiudy
naN1SATERUSIN A SR LAl LYo T AmesIANTe 5 Fete WUIINITRNEININS 1 TARI UYL
nanSaeidmmesdniusinamsudualsiiuiiafusgnadidediey (P<0.05) Tnefisyiunismauwnudosay 100 s
ansusualsfiugegade 88.18 lulasn$i/100 nfu sesasnAefisziunismaunuiesas 75, 50, 25 uas 0 Feiuinm
ansiuaLAlsfiumingu 80.60, 61.39, 41.23 waz 20.48 lulAsnsu/100 nsu aua1du (Figure 4) a@nstudialsfiuanunse
wulsludnlnam funumddglunsiussuugiduiuliudeuss Wumsiuoyyadassdsisanandesiony
U159 %ﬂ%ﬁ’]’qﬁﬁ%ﬂﬂwmmﬂ?ﬁmﬂ (Druesne-Pecollo et al., 2009) Scott and Eldridge (2005) Wvdﬂluﬁﬁaiwmﬂﬂamﬁui
White Shoepeg (WS) wag Golden Whole Kernel (GWK) fusunasnsiudualsiiy 0.82 uaz 15.69 lulasniu/100 nsu
Sopa et al. (2022) wuintnlnaAMIIUgNNANTUEAUNS 2, KSSC 704, KSSC 705 wag Hi-brix 81 fUSunaasiuduals
7 67.37, 63.71, 59.90 wa 40.77 lulasn$1/100 N3 AAEINU UBnaNTAILEINANTNAaRITLES donndasTUNLATY
484794 Lao et al. (2019) wudmsiunen1ntlnanundlnaiug Y128 TundnsuaiAndmalinanSaeilad
Usnaansiudualsiiudinduann 2.35 lulasn$i/100 a3 (wen1ndnlnevnudesay 0) W 4.59 lulasn3a/100 ndu
(snngalnannusesag 100)

Table 7 Textural properties of butter cake added dried sweet corn cake powder

%DSCP (w/w) Hardness™ (g) Springiness  Cohesiveness™  Gumminess™ (g) Chewiness (g)

Control 4.867.71+465.31 0.687+0.07 0.42+0.04 2,011.55+24.24 1,370.57°+116.70
25% 4,517.56+583.87 0.71°+0.08 0.40+0.05 1,841.23+453.45 1,317.26°+416.77
50% 4,467.54+745.88 0.57%+0.11 0.36+0.00 1,592.38+272.08 932.59°°+322.28
75% 4,518.97+409.53 0.51°+0.06 0.35+0.02 1,565.96+106.35 799.87°+134.12
100% 4,669.32+214.62 0.50°+0.06 0.38+0.05 1,788.42+277.07 889.84°°+155.71

a,b,c

“Means within the same column followed by different superscript letters are significant difference (P<0.05).
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Figure 4 B—carotene content of butter cake added dried sweet corn cake powder. >> ¢ Different letters on

the bars represent significant difference (P<0.05).

Han1sUsEIuAMnIMNIsUsEAaMENE (Table 8) wunnsinRenndInamuienauuutadlumnes
Lﬁﬂa'dmaiﬁﬂ'mzLLuumwmaﬂunﬂﬂmﬁﬂwmsﬁLLu’ﬂﬁuamanmmsﬁUmswmmuﬁl,ﬁu%u agslsfimudiseiunis
naunuFevas 25-50 Anzuuunmveulunng Audnuay liun amnuveulnesiu dnvazusing & savid ndusa way
m‘f@é’uﬁﬁhjLLmﬂm'Nﬁ’uéhasmmuauﬁiﬂﬁﬂw@ummﬂsﬁwﬂ‘wmmm (P>0.05) uonantuLAINTNAUNULTsENEREN
nngalnavnuiisesudeas 25-50 Yamesdnidnwasideduiadliunnssiunisldudeaadiu dunaldaine
ﬂsLLuumwmauﬁmLﬁaé’uﬁaﬁiﬁmﬂé’maav%uﬁmmaamﬂé’mﬁ’uwamsi’ﬂﬁaé’uﬁaﬁié’mﬂm%a Texture Analyzer
(Table 6) §muindnvasiieduiavadogreifunenindminannudosas 25-50 Tamesidniidinnuuds A
gavegu n1sinealiu anumileindieens ‘ifmﬁnmw&J’]ﬂiumilﬁymhiLLmﬂmqmﬂﬁaaemmmu (P>0.05) 115U
azuuuareUlaesmzuli s funsauuSesas 75 WuseRugegeiinansusidsasiiaziuunnni 6 Asuu
Aooglustiureuidniios widlossdunmsmaunuifisidudosas 100 wansusisyliidufivonsuvesinaaeudy esan
frzuuunnuveveglutie 5 azuuu Ao venlulldiweunieliveu Jeduivilidmmedidnliiduiivonsuaindnaasy
3y eranilounandvesmdnsaurituiu Samesidninduvesdninafiunniuly swdadodnidnuasisau salehi
and Aghajanzadeh (2020) 3’1Emu’iﬂmsLU?{auLLﬂaq@mauﬁamqmamwLﬂﬁsumLé’ﬂﬁLﬁmmmﬂﬁml,amalﬁamt.ﬁqﬁwa
slenseonumeUssamduda uenantuudivilawazUSuamemeaniigdadinuddy \eanniinasienmuninyes
nARS T LLaU Kirbas et al. (2019) wuinnisiasuleomsaensiilaaniiy Ao neninweUida HININLASION WAZHA
nndulundndusidndnanenisnsensumasvamduda wu 7 eduda dnumeusing ndusa uaznisveusy
Tngsu Inemsifiunsnindusesas 5 winduelifuazuuunseonsugianangvaae U

Fruadenmmaunuudsanasensnndnlnevnuiisssudesas 50 dwmsunsmaasstusiely Wosandy
Usinauimnzauiifnaaeudiliiesuuumnuveunazmsseusuiigdunnaadnuazuadliunnsisindiegisauny

Table 8 Sensory evaluation of butter cake added dried sweet corn cake powder

% DSCP Overall
Appearance Color Texture Taste Flavor
(w/w) acceptance
Control 7.18%+1.29 7.26°+1.44 7.22°+1.56 7.10°+1.28 7.10%+1.28 6.907+1.25
25% 6.98°+1.36 7.10°£0.91 7.26%+£0.85 6.88°+1.48 6.887+1.48 6.887+1.22
50% 6.80°+1.43 6.92°+1.12 6.94%+1.25 6.60%°+1.48 6.60%°+1.48 6.52%+1.37
75% 6.16°+1.61 6.16°+1.56 6.22°+1.61 6.10°+1.61 6.10°+1.61 6.28°+1.37
100% 5.58°+1.81 5.50°£1.67 5.70°:1.66 5.42°+1.97 5.42°+1.97 5.76+1.73

25¢ Means within the same column followed by different superscript letters are significant difference (P<0.05).
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wamsmqaaauqmmwszjmﬁmmaﬁé’nﬁmLmuuff]qmé'é]"mn’m%’n‘lmﬁ‘lé’%’unﬁﬁ'ﬂLé'an
dlethdamesidniiiunsnindalnamunaununiaafiszduiesas 50 lUinsziesdusznauniaail
Wisuiisusufegnenuny nuinwesidniiismenindnlnamiufesas 50 fusinashdasefiiningnsaiuay
(P<0.05) uazUsuaurudusnindiossrauauetsodlifiteddy (P>0.05) fllenaifiosnnsnindrilwevud
mmmmmiumﬁﬂum%’vﬁﬂﬁﬁaaﬂ’hLLﬂqmﬁ Phugan (2016) S1e9 1M siasunaUdenndretinindesas 10-30 Tu
nanfausidndealiusinasastrendnanatiasmsiasunindiovenfisesudesay 10 Swilidegadnivsua
ArIAuNIeg19RIUAL WUREATU Teeta et al. (2023) inudriegedulnoudniinaunuutsanddoudande
fufiszdudesas 20-100 fin1sanaweiunanindasy uenantuudinsiiunsnindalnaanudosay 50 dawalst
wﬁmﬁ’mﬁﬁﬂ’mLmaiﬁﬂﬁﬂmmmammuﬁwﬁu Wesndusualusiu o warloemsaandnfied1enIuANe19ll
Yoy (P<0.05) (Table 9) azwiulddnmsiiuduvesUsmandlusiegrainmesidndanunsalivsvanansiasunn

v
o

wssmanualuemistanae WWednninfeaisedunidvsoussniiivieegnasainnisw ndasdunidlueimsi
gaunQil 500-550 derwaldya Aaiuemnsniianasinazdussingemu (Sinay and Harijati, 2021) dwsumgsanu
warndsnunlytuvesisgiaiserunsnawusesay 50 13JWUﬂ’mJLLmﬂshﬁUf§haEJ"NmU@:u (P>0.05)

Table 9 Chemical composition of cookies added dried sweet corn cake powder

Chemical compositions Control DSCP 50%
Water activity 0.948°+0.001 0.935°+0.001
Moisture™ (%) 30.04+0.33 29.68+0.25
Protein (%) 7.39°+0.09 8.07°+0.04
fat™ (%) 24.41+0.63 24.15+1.02
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Total energy™ (kcal/100 g) 398.13+4.48 397.49+3.99
Energy from fat™ (kcal/100 g) 219.65+5.66 217.3549.16

22 Means within the same row followed by different superscript letters are significant difference (P<0.05).
" means no significant difference (P>0.05).
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Abstract

This paper aimed to (1) study the concept of creating awareness through the Facebook
for Business Platform, (2) create and design the Facebook for Business Platform, and (3) study consumers'
satisfaction and perception of Lod Chong Ngam Yuan identity. The research and development used an
evaluation form for a sample group of regular customers in the area and outside the area of Kanchanadit District,
Surat-Thani Province, with a total of 40 people per group, and analyzed the data with descriptive statistics
including frequency, percentage, mean, and standard deviation. The results of the study found that the
communication of Lod Chong Ngam Yuan identity through Facebook for Business Content can be organized into
5 formats: 1) Format of providing knowledge about Thai desserts, 2) How to ... format (teaching or explaining
how to do it), 3) Identity formation pattern, 4) Product sales format, and 5) Others such as Thai traditions and
important days. The content was inserted through 8 elements, namely 1) product characteristics, 2) packaging,
3) raw materials, 4) production location, 5) production quality, 6) recipe, 7) store atmosphere, and 8) taste. The
results of the analysis of the satisfaction of customers in the area were found to be at the highest level with a
mean of 4.57 (SD = 0.663). The results of the analysis of the perception of Lod Chong Ngam Yuan identity of

the customers in the area were found to be in the highest level with a mean of 4.64 (SD = 0.528). The results
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of the analysis of the satisfaction of customers outside the area were found to be at the highest level with a
mean of 4.56 (SD = 0.577). The results of the analysis of the perception of identity of Lod Chong Ngam Yuan
among customers in the area were found to be in the High level, with a mean of 4.48 (SD = 0.528). Additionally,
the group of customers in the area had a better overall perception of Lod Chong Ngam Yuan's identity than the
group of customers outside the area who did not have experience and did not have a memory about Lod
Chong Ngam Yuan. When the identity of Lod Chong Ngam Yuan, which was new information to them, was
learned, the customers outside the area could immediately recognized it.

Keywords: facebook for business, identity, brand identity communication, Lod Chong Thai, Ngam Yuan
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N o

Fedldnuaurwnuilomvvun 5 sUuuy daansly Table 1

Table 1 Content axis style table

Content core style Posting time Post format type Symbol

1 Format of providing knowledge about 06.00 - 08.00 a.m. Picture and text *
Thai desserts

2 How to ... format (teaching or explaining 01.00 - 03.00 p.m. Picture and text A
how to do it)

Identity formation pattern 03.00 - 06.00 p.m. Reels clip .

4 Product sales format 06.00 - 09.00 p.m. Picture and text +

5 Others such as Thai traditions and 06.00 - 08.00 a.m. Picture and text u

important days

Table 2 October 2023 master post and topic schedule

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 Oct. 2 Oct. 3 Oct. 4 Oct. 5 Oct. 6 Oct. 7 Oct.
* @ * @ * @ *
- - - -
+ + + +
8 Oct. 9 Oct. 10 Oct. 11 Oct. 12 Oct. 13 Oct 14 Oct.
@ * @ * @ * @
- - -

+ + +
15 Oct. 16 Oct. 17 Oct. 18 Oct. 19 Oct. 20 Oct. 21 Oct.
* @ * ® = ® *
- - - -
+ + + +
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
22 Oct. 23 Oct. 24 Oct. 25 Oct. 26 Oct. 27 Oct. 28 Oct.
@ * @ * @ * o

- - -
+ + +
29 Oct. 30 Oct. 31 Oct.
i [ i
- -
+ +

910 Table 1 Tuszeziian 1 ifou aansoatunuilenn JUluy 3 : msadedanu laluyn 9 Ju 8nns vy 1
: nsliauigaivruslng sULUY 2 1 How to ... (115aeuvseasu1e38n15911) JULUU 4 : MIvedudl a1u150as
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unudemldTuiutuaduiuauasy 1 Weu vieaunsausuidsud uegfuamumneaniuresnusudouninedy q
ﬁﬂﬁy’qgmwu 5 : 3u 9 Wy UsemduazSuddyuesing nsaldleieutuilfuddysing 4 vedlne

nsadeFuLuuLnanrlesumed nresdadiuaiidoasdndnualvunlng Tasihdeyadildainnisiiusus
uimseiitetmuniiomuarseazden PUHUAMLAR UL LRI kag eankuUknanwasadnd sy
Jadiuafiodeansdndnuaivusing dwiunistnad 1 Wou dwuanslu Table 2

nan1sadeuazaanuuuwnaaasunednwesafiua iwalludaenisieasdndnual wusudaantasiuedy
52821781 31 U AREALABUARNAN W.A. 2566
HanTsasuageanuuuunannesuednvlesdadiua wusuraendesinuedgy awnsadfunanvesunsdnnes

Jadiua anvesimenny Taaiules https://www.facebook.com/share/1gLNreNxGxfd5SNEY/2mibextid=LQQJ4d

Table 3 October 2023 posting schedule and topics

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
1 Oct. 2 Oct. 3 Oct. 4 Oct. 5 Oct. 6 Oct. 7 Oct.
* @ * ® A ® *
Various types Recommend History of Secret recipe Lod Chong The Nutrients
of flour. coordinates Lot Chong for making enhances Starting Lod Chong
® @ dough the zodiac point of  Ngam Yuan
coconut suga Creating sign Lod Chong vs Lod
+ value . Ngam Yuan Chong
Lod Chong the through Lot Grandma's Singapore
lottery hint Chong old pot -
channel A =+ Picking
How to Raw coconuts
scoop lod materials of like the
chong folk wisdom Ngam Yuan
people
8 Oct. 9 Oct. 10 Oct. 11 Oct. 12 Oct. 13 Oct. 14 Oct.
@ i @ A @ | [ |
Lod Chong Properties of Motto of ~ How to check  pour the Navamindra Tenth
dessert stir clear lime Surat Thani  if Lod Chong  Lod Chong the Great lunar
wate Province are still into the pot Day month
. edible or not * tradition
Coconut sugar ? Benefits of
from local fresh
wisdom coconut

milk
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Sunday Monday Tuesday Wednesday Thursday Friday Saturday
8 Oct. 9 Oct. 10 Oct. 11 Oct. 12 Oct. 13 Oct. 14 Oct.
+ @ o
Promote Nostalgia History of
through passed down Negam Yuan
channels from gen to Village
gen
+
Location of
Lod Chong
Ngam Yuan
15 Oct. 16 Oct. 17 Oct. 18 Oct. 19 Oct. 20 Oct. 21 Oct.
* ® A ® * ® *
Starting point Eat Lod Eat lod Exercise History of Quality of The origin
for Lod Chong Chong with chong and after eating the name lime wate of the
Ngam Yuan family you will lod chong Lod Chong name Lod
‘ have good Chilled vs. Chong
Preserving luck. put on ice Ngam Yuan
coconut suga . ‘ ‘
+ Recommend Fresh Ngam Yuan
Lod Chong products pandanus village
Ngam Yuan + leaves from vocabulary
slogan Through the the garden +
channels in Cooling
memory effect from
pandanus
leaves
22 Oct. 23 Oct. 24 Oct. 25 Oct. 26 Oct. 27 Oct. 28 Oct.
@ u @ * ® * @
Why is coconut  Chulalongkorn  Customers Benefits of Which cupis  Lod chong  Soil quality
sugar available Day come to pandanus Lod Chong history
all year ? A pick up Lod leaves Ngam Yuan ? .
Preserved in Chong. A Traditional
Lod Chong Lod Chong coconut
Ngam Yuan auspicious milk
() dessert o+
Characteristics . Lod Chong
consistent How to Ngam Yuan
with ancient scoop lod poem
texts chong
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Sunday Monday Tuesday Wednesday Thursday Friday Saturday
29 Oct. 30 Oct. 31 Oct.

A [ *
Simmering Raditional Lak Sugar
coconut suga Phra Goodies
@ A
Lod Chong in How to
memory make Lod
+ Chong
Smells good sparkle
like candle .
smoke. Lod Chong
and way of
life
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Abstract

This research aimed to study brand image, brand expectation, and brand loyalty that influenced
consumer's purchase decision on water sedge bag: Chaksarn by using the questionnaire to collect data from
400 consumers of Chaksarn brand, water sedge bag who have repurchased at least 2 times or more, utilizing
Taro Yamane's calculation formula with the confidence level of 99%. The data were then analyzed using
multiple regression analysis. The results of this research indicated that most consumers were female (93.25%),
between the age of 41 - 50 years (50.00%), had a career as a company employee (39.75%), held a bachelor's
degree (50.50%), married (56.50%), gained monthly income of 80,001 baht or more (35.00%), and the price
range of bags they previously purchased per time was between 2,000 - 7,000 baht (77.75%). Overall, consumers
were of the opinion that brand image, brand expectation, and brand loyalty affected their decision to purchase
Chaksarn brand at the statistical significance level of 0.05. However, when considering individual item analysis,
it was revealed that only some factors had an effect on consumer's purchasing decisions, which was likely due
to diverse personal attitudes among consumers. Therefore, the Chaksarn brand should develop their brand
image that communicate with better clarity. This will affect the expectations of consumers further, including
creating a bond between brands and consumers in order to develop into a high level of brand loyalty.

Keywords: brand image, brand expectation, brand loyalty, purchase decision, water sedge bag
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Table 1 Results of data analysis of the brand image of the Chaksarn brand in each aspect that affects consumers'

purchasing decisions

Unstandardized Standardized Collinearity
tems Coefficients Coefficients Statistics
B Std. Beta t Sig
Error
Constant 2.545 0.490 5.199 0.000
Attribute
1. Have beautiful and modern design -0.003 0.063 -0.003 -0.050 0.960
2. There are many different formats 0.125 0.044 0.148 2.831 0.005*
3. Local plant material (water sedge) is used ~ 0.012 0.077 0.007 0.152 0.879
as the main material for making bags
4. The wisdom of weaving reed mats has  -0.220 0.084 -0.131 -2.628 0.009*
been applied to various patterns
Benefits
5. Can be used in a variety of occasions 0.037 0.048 0.046 0.770 0.442
6. Suitable for packing various items 0.115 0.044 0.158 2579 0.010%
7. It is convenient to use and carry -0.069 0.049 -0.094 -1.413 0.158
8. Can be easily maintained 0.004 0.037 0.007 0.120 0.905
Values
9. Can create an impression when using 0.294 0.072 0.255 4.054 0.000*
10. Use it and feel proud -0.083 0.059 -0.074 -1.391 0.165
11. Use it and feel dignified -0.027 0.042 -0.036 -0.625 0.532
12. The quality is worth the price paid 0.063 0.056 0.080 1.116 0.265
13. It clearly reflects the tastes of users 0.047 0.058 0.049 0.817 0.415
User
14. The user is a person with good taste -0.042 0.051 -0.059 -0.821 0.412
15. The user is a confident person -0.099 0.052 -0.131 -1.906 0.057
16. Users are smart people who choose 0.157 0.047 0.252 3.356 0.001*
wisely
17. The user is elegant and classy 0.026 0.036 0.048 0.733 0.464
18. The user is modern and like fashion 0.074 0.045 0.105 1.654 0.099
19. Users are people who present their 0.036 0.046 0.039 0.769 0.442

Thai identity through the use of bags

R = 0.571, R? = 0.326, Adjusted R? = 0.292, F = 9.664, *p<0.05.

anumanisluasdudinssidndonnuusud Chaksarn Nidsnasanisinaulatavasiuilan

Auaanidlunsdudinssidndennuusud Chaksamn fidawasienisdndulafiovesuiing WeRersundu
FetanuI Aesduasuyadnanveld (p=0.036) dwadenisandularenseididonnuusun Chaksam veeuslna

Y & 1 v a ~ v g v oo s | a a v oA
LLﬁﬂ\ﬂ.'ﬂL‘Wuﬁq E‘\!UiiﬂﬂﬂﬂaqﬂﬂqﬂwjﬁiﬂﬂﬁgLU’]La@ﬂﬂLLU'ﬁuﬂ Chaksarn a']ﬂ']']—ﬂa\clLﬁiﬂuﬂaﬂﬂqwmaﬁﬁﬁmm LUBIN

nszidnlunsosUszaulszinnuisfianunsaldiedauaiunwdnuaiiouadnnmls uazdudunsaanisdanmamig

81538l (emotional value) uusus Chaksarn agatunsaneulidugusinalduenmiieanauaudfnuntin diulu

Toduq lawn desinnuasainlunisldanu ligsen dudou (p=0.095) Aosllszausiafimuzauduilandulunisldau

(p=0.066) fwigULUUNaIBY uasly (p=0.782) fAoellU3N151aIN5UENA (p=0.650) AosiAnununusanisida



258 MIANTNYATNTTIBUNGT 2568 : 43 (2) : 253 — 261

(p=0.408) uazsoaivungusraumnzaniunisioluludise (p=0.076) Lidwasonssnduladonsuididennuusus
Chaksarn 993U3lan uandlifiiui E:J:U%Iﬂﬂ%‘i”m@QjLLﬁ?’j’]ﬂi&ﬂLﬂﬂLﬁ@ﬂﬂ WUSUA Chaksarn ududussunnunduici
Feamsdaasuyadnanuazeavivalie Jsuusuduidudningazdnagaiieguds fuslanddlildlinnuddyiu
Bosrnununiy anuasaanldeu mszdusundudududildauanumngauveddenia Aeudrsiinnuaivais
Felalldiduindesduaiusaivesdudd yonandinseidndenn wusus Chaksam uinzsuildnuazanizlusiuay
dzenn uazAULTauuanansiusenly swﬁﬁaqwé’ﬂﬁwmmﬂLﬁaﬂﬂLLawﬂfﬁ’JLLﬁﬁdeﬂ'au%’Nﬁmmwumu dau
N15UTNITUAINITUNY Lﬁmmﬂﬂﬂﬁ;ﬂ’mmﬁuﬁ Chaksamn Felsilafin1susnsnaenisvieeg1adaiay (Chaksam, 2020)
ﬁ“jﬁhia'awaﬁiamsé’mﬁuh%@mmﬁﬁim wiluauIARAIMINLUTUATNTIANITUSN TIN5V Aedeliuslaniin
mmgﬂﬂ’uﬁ’ULLmuééﬁdﬂiwddLﬁ%ﬂﬁlﬁmmmﬁﬂﬁﬁamﬁué’ﬂﬁmﬂ?iqs'ﬁyu fauanslu Table 2

Table 2 Results of data analysis of the brand expectation of the Chaksarn brand in each aspect that affects

consumers' purchasing decisions

Unstandardized Standardized Collinearity
tems Coefficients Coefficients Statistics
B Std. Beta t Sig
Error

Constant 2417 0.404 5977 0.000
1. Must be convenient to use, not difficult 0.116 0.069 0.111 1.674 0.095
or complicated

2. There must be a price level appropriate 0.131 0.071 0.123 1.842 0.066
to the functionality used

3. Must have a beautiful, modern style 0.018 0.063 0.016 0.277 0.782
4. Must have good after-sales service -0.024 0.053 -0.027 -0.453 0.650
5. Must promote the user's personality 0.120 0.057 0.131 2.108 0.036*
6. Must be durable for use -0.065 0.079 -0.048 -0.829 0.408
7. Must be of the appropriate size and 0.144 0.081 0.105 1.779 0.076

shape for carrying to various places

R = 0.328, R? = 0.107, Adjusted R® = 0.092, F = 6.741, *p<0.05.

anusniluamAudinsadndennuusus Chaksarn fidsnasanisdadulatovasduslng
arufnilunsaudnssdndennuusus Chaksan fidwmasonisinauladevesiuslag Wefinsabusede
wuin SansBuduardensziddonn wusus Chaksam uiinasiinansnrisenuilngdifisaiu (p=0.000) wazduide
sz denn wusus Chaksam agUszdn 5&LLﬂ‘i’]ﬂ”lﬁ]&ﬂ@jﬁﬂ’i’lm‘i’]ﬁuﬁﬂgulﬁﬂﬁ@EJ (p=0.000) danaranisinaulede
nsziddenn LUsUs Chaksarn vesffuslna uandliiiiuin fuilnadeuisdanudnfidensdudiidesainguilnalsid
nMaAsunlamginssuniste wlveinansussuilndidssiundednamnindndes Fagjuilandanufnfinensn
dudluseduisudy viedunquifiveunsidudiogausiasa (fiends of the brand) na1afe 1unguiuilaai
auveuluasiduiiegiwiada liiazduanureulunsesnuuy sudnvalvesnsidudt Uszaunisallunislddudi
Tnsdnlvgjaniendestvarsuainionuidnyniuifuilnafvonsnaudduy (Aaker, 1991) usidosinauinily
nsdudndedldsraznarlunsdiauuiu usuusud Chaksam fedailed 2018 Fefaradsnldliuutn sefuuusud
seiulaniifiuseifou Salingugnififanudnfigs n1siiuusud Chaksamn agfifuslnaluseduiuntesmsndudi
(brand advocacy) Fadululfenn dufufsmsiiuaruduiussorsuoiiowduusmentitiuguilng awiilhian
noANs9LN159081 (Gomez et. al., 2006) dmsuteduq liun $angilaideldldnsziindenn uusud Chaksam (p=
0.525) FureunmAudnzididenn wusud Chaksam lilanasias (p=0.515) Buiazuuziidulidenldnsziinde
AN WUTUA Chaksamn (p=0.969) Aanugansvesnseidudonn wusus Chaksam iJudsesh (p=0.241) LLazLﬁ'aﬁQ’Su
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wadanszidonn wusud Chaksarmn Tuneiilald agldudeiui (p=0.134) lidmanensdndulagonsuidndenniusud

v '
= o =

Chaksarn 98ei{uslana wansliiuinduilaadsluilifianudninensiduinfugean Wesainnisadrsanudnfsens
duiludegiudosordovansdedodunietes Sadudesniiesyinlifuslaafamnuinfasioundu (reflective
loyalty) SdeLﬁmmﬂmmgﬂﬁuLLazﬁﬂuﬂaﬁﬁﬁﬁﬁiamﬁuﬁw luslaaiangAnssuanudinfsingg iy M15NAABTD
nstedn nsvensulunEnsaet feu wusus Chaksam mmzﬁmﬁﬁ'}ﬁﬁmiiuLﬁaa%fwmmﬁuﬁuéﬁ’uﬁﬁim Wioldk
Ananuidete Wertu fvauafia LLasgﬂﬁuﬁ’ULLUium‘uﬂﬂﬁﬁua}uﬂmaLﬂUﬂfij'ﬁmmQﬂﬂ’uaiam’l%uﬁw (committed
customer) Na@1AD Lﬂuﬂduﬁﬁﬂawuﬁﬂﬁﬁiamﬁuﬁwmmﬁqm scz?;qLfluﬂaq'uﬁﬁmmL%aﬁwiamﬁuﬁmaxﬁmmmﬂqmﬂ
AURTIEUAT Lﬁaﬁmﬁ%aﬂajuqﬂﬁwnduﬁﬂnﬁnszLuxﬁwﬁ’uqﬂﬁmfjugwia (Aaker, 1991) fananslu Table 3

Table 3 Results of data analysis of the brand loyalty of the Chaksarn brand in each aspect that affects

consumers' purchasing decisions

Unstandardized Standardized Collinearity
tems Coefficients Coefficients Statistics
B Std. Beta t Sig
Error
Constant 2.490 0.219 11.385 0.000
1. You will still confirm your purchase. Even 0.169 0.033 0.271 5.144 0.000*
though there are similar products
2. You feel proud when you use it -0.037 0.058 -0.041 -0.637 0.525
3. You are happy to buy regularly. Although 0.176 0.042 0.260 4.194 0.000*
the price is slightly higher than other brands
4. Your fondness for the brand has not 0.034 0.052 0.049 0.652 0.515
decreased at all
5. You are happy to recommend others to 0.002 0.054 0.003 0.039 0.969
use
6. You follow brand news regularly 0.056 0.048 0.063 1.174 0.241
7.When others say bad things about a 0.050 0.033 0.085 1.500 0.134

brand You will immediately object

R = 0.561, R? = 0.314, Adjusted R? = 0.302, F = 25.679, *p<0.05.

mMudnwalnsdudn aruaanislunsdudi wazanusniluasidudinsadndennuusus Chaksamn fidewasie
nsinduledevasiiuslng

AMENEAINTAUAT AruAanTslunsEudn audnilunsidudn waznsinaulede wWothanfuanm
ALdUTUS T IuU SR ULAEfLUTALA BT AduUsEANE anduius e aile sy nudn fulsduiisznaudae
Adnealnsdud anuaentdlunsiaud anudnalunsiaudi wasdaudsany fe nisinauladedanudusiudiu
fananslu Table 4
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Table 4 Results of Pearson Correlation analysis of brand image, brand expectation, and brand loyalty influenced

consumer's purchase decision on water sedge bag: Chaksarn

Brand image Brand expectation Brand loyalty Purchase decision
Brand image 1 0.335** 0.460** 0.567**
Brand expectation 0.335%* 1 0.353%* 0.412%*
Brand loyalty 0.460** 0.353** 1 0.782**
Purchase decision 0.567** 0.412%* 0.782** 1

HaN13ANYIIINNITIATIENNTaAnBELTNTAN (Multiple Regression) Aauandly Table 5 wudn ameanual
As1AuA Auaenslunsdudn uazeusnilunsidudn dwarensinauladenssilndonnuusus Chaksam vas
Fuilnafisziutioddnmisada 0.05 wavaunswensainmsiaaulatensulndennuusus Chaksam vosffuslna 1o
ﬁﬁjﬁ]f{’l’anﬂﬁmﬁwammilﬁuﬁnﬁ

Y’ = by+ b Xy + boX, + .o+ bX,

Purchase decision = -0.432 + 0.307Brand image + 0.169Brand expectation + 0.593Brand loyalty

Table 5 Results of data analysis of brand image, brand expectation, and brand loyalty influenced consumer's

purchase decision on water sedge bag: Chaksarn

Unstandardized Standardized Collinearity Statistics
Coefficients Coefficients
ltems
B Std. Beta t Sig  Tolerance VIF
Error
Constant -0.432  0.237 -1.820  0.070
1. Brand image 0.307 0.042 0.238 7.236  0.000* 0.788 1.269
2. Brand expectation 0.169 0.048 0.109 3.492 0.001* 0.876 1.142
3. Brand loyalty 0.593 0.031 0.634 19.097 0.000* 0.838 1.193

R = 0.822, R? = 0.676, Adjusted R? = 0.673, F = 275.042, *p<0.05.

Tnenansinudsfiugenndasiu Sooksri (2018) inuin muAIAWTsFiduA nMmdnvalns1dud anusng
Tuns1dudn denarensinduladouninisansosuiiontu suilunwsuawsdnualnsdudn auaianiduns
Aufn wazAnusnAlunsAudn dewasenisinauladenseidndennuusus Chaksam LRRCATRGT UONANLUUTUS
Chaksarn mssiauuasdsansnmdnuallidanudaaunnd iy wazaiqwa5nmmmmﬁwaqQ’U'ﬁﬂﬂﬁialﬂ PRPUIRIAR
N3aANURNIUTENIIRUTUATUUSLAA LﬁEﬂﬁlﬁmm5quwlﬂaﬂqmﬁﬂﬁﬁsﬁ’uqﬂﬁ

ayunanIsAnen

MsAnEnmEnvalnsIAudt AnuatnnTslunsdudn wazanusnilunsidudi Adeuadenisindulaie
szl ndonnuusus Chaksarn w8 uslan S'ﬁqmamsﬁﬂmﬁmmaamﬂé’mﬁ’ufﬁlqﬂizmﬁuazauuﬁgwuﬁﬁqﬁ”iﬂu
AmsImAmEnwalnsdud Anuaanslunsdud wazanusndlunsdudn dsmasenisinauladenseidndenn
WUUA Chaksarn va3fu3laa fiszdutpdfymeadn 0.05 uillefasandusedeiifisundeiidmanonisiniula
o éun fsunuuiivannvane Inslgidansmeidenninyssgndifuainaesiieg fanumsnzaslunisussgues
#1499 anunsaasseaszivladleldo dliduauaniv aanden desduaiuynadnnimuedfld fuslnadsasdudiy
sfeusinasiinansnrfisenulngdisaiu LLaz@uﬁ%@agﬁﬂizﬁi’ﬁdLLﬁﬁwm%Qdﬂ’iwmﬁuﬁﬁmﬁﬂﬁaa Faunusus
Chaksarn %miﬁ’wmLLaz%’ﬂmbL”ﬁdﬂmmwmmﬁuﬁw sudansdeansnndnvaiveswusug nslavanuszmduiug i
HuslaainamuAIveesuaiannsldduan waznsinnanssuaiinnuduiusiuluilan Lﬁaﬁﬂﬁﬁvﬁﬂmﬁmmm
ﬁﬂﬁiumﬁuﬁhﬁmﬂfmQ'LLSU'qﬁﬁmﬂ’mﬂumawmﬁﬁ’{uﬁaa6] ylikusuasiaulaaeiu LANAAINALYY Lavdinsag
IuslasumQ’U%Tﬂﬂﬁ]uﬁﬂﬂﬁﬂ'ﬁﬁmﬁﬂasﬁa%’f uaﬂmm'fé’fdmmmﬁﬂﬂﬂssqﬂmﬁ[,%w%ﬁiaaaﬂﬁm%’wrmwLquLLaxﬂaqwé
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N9N15AAA Litensasanmanealnsduduasnseduliiuilaaiinaudnalunsdua Wy nsdananssuiiey
dwiugnAuszdn msuimswaanisue Jusiu

¢ o Y
naUssleviviudou
Aideuveysemadtunanuilifnaysslovivivdeu

AnANTIuUIENA
YaUBUAMNUITIAUATUAININIVINTT UseirTeuuseana w.e. 2566 (p%sii 2) vesmaurmAluladnsLAYnS
an1tumeluladnszaomndndiaunmsaianse s ldnsatvayusudszanalunsiidenssi wezveveuan
ALATI wans fiofuasdvoausud Chaksarn Aldlinnuoyaszilunislitoya uadliléfuiessulatvos
WUTUALUNITINE N T UUARUATY

a1 ! I~ Y
ﬂ']'iﬁJﬁ'JUi’Jﬂﬂ‘l«!ﬂ']iL‘UEJUUVIﬂ’J']lI‘U'PNEdL‘UEJU
ANAATISY (Idea) wazansAgiu Avuslandnside Jamnside nseun1ide JeiFewaringuszasdnis

19y: Syandivy fuvas, weess Bmes. MUJURNTITY nsiidiusinlun1sesnuuu n1sneass N1sVAdaUIAIBle
T FFnsiudeya uay Criteria sonwuusuilauisive nsimuayszyng naudiegns n1sadaaseade nisifiu

1%

uswdeya uazmsliaszideya: Syaaniey funas, weess Faves. nsdaiudeya nisleszideya n1suusna

o a

Wiudoya JnsziuazuUsnatoya: Synaniuy dunas, nrss Faves. nM3Innginsalua n1swansnsiSeuiiisuiu

N

ToaguvisensAnNuIVTeNg vl WeuInn¥iansalnaniside nswssuiiisudeya nislivgufislunisinseiuas

o a

asunan1sIde: Syaandyy dunas, narss Bmed. Msidiusinlun1si@eu manuscript nanuaiassd winnssy

s W

Aelseivg: Syaanilvy Munas, nerss Hanes.
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UNANED

n9ienaiingUssasdiftefnumindesnisuagauduiuslumssuiiuul$sosdaifioduasuinuenis
a¥assdvazuinnssulaeldnidyyndugruvesudn {uszneunsviosiiu nquiiedns leun  fudn {uszneunis
vipaiuvesszmelne S1uau 422 au Aldinanmsidennguiegenuanuaiasle (Volunteer sampling) lunsneu
wuvaeunw wn3esdlefldluniside fe uuuaeunueuFesnisuazaudiituslunsFeuiuuulfsoodeifiodaaia
vinwgnnsadassauazuinnssulagldnitdyyidugiuvesindn fuszneunisiesdiu adafltlunisinszideya
Usznausig Adesas Ay daudBauunasgiu MImegeuatf 11531ATgRAMUTUTIUNARYY waznng
Aesziaanduiusiiesdu nan1539e wuan 1) ﬁﬂizﬂaumiﬁadﬁumumnLfJuLWW@n Seway 71.3 Tongeglutie
Hlnajnoutats 50-64 T fovas 40.3 fszdunsAnuiluszdudiynns 2) gidygiiteduldidugiudmiunsse
gonfleaisnuAvisyarmaAsugialufiugnavnssulazinanssy undian fesas 50.0 3) Anudesnislunis
Fouduuulfsovdefieduaiuinuensaiisassduazuianssulagldnityavesiuseneunisviesdu egluszduain
(Aads 4.30) 4) nsAnwiATuduiug nui dudn fUszneunmsvissiufifimadndinindouiuuuldsessennnt gud
mméfmmﬂumsﬁauiuwﬁﬁa&Jm'aLﬁadqLﬁ%Mﬁﬂmmia'ﬁywaiiﬁuasui’mﬂiiaﬂ,ﬂaiﬁ’fqﬁﬂzgzy'nﬂugmmﬂﬁu WagA
Awdtusinuegluseiugs
Frdndy: msiSeusuuulsessio sinwenisansassduasuinnssy fUsenounsviosiu

Abstract

The purposes of this research were to study the needs and factors relating to using seamless learning
to enhance creativity and innovation skills by using local wisdom as a basis for entrepreneurs. The sample group
consisted of 422 local entrepreneurs in Thailand from volunteer sampling. The research instrument was a
questionnaire of the needs and factors relating to using seamless learning to enhance creativity and innovation
skills by using local wisdom as a basis for entrepreneurs. The data were analyzed by percentages, means, S.D.,
T-test, one-way ANOVA and Pearson Correlation. The results showed that 1) most of the local entrepreneurs
were female (71.3%), aged between 50-64 years old, of which 44.4% held undergraduate degree level; 2) the
need to apply local wisdom to create value or economic value for their industrial and handicraft business was
50.0%; 3) the need for seamless learning to enhance the creative and innovative skills of the local entrepreneurs
was at a high level (mean = 4.30); and 4) the study of the correlations between seamless learning access and
need for the seamless learning of the local entrepreneurs indicated that the seamless learning accessibility
level of the local entrepreneurs correlated with their need for seamless learning to enhance their creative and
innovative skills.

Keywords: seamless learning, creative and innovative skills, local entrepreneurs
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A

TutagtuuszmalneSsnsiiuszifiunnavinmensiaunlunanefia nildufifidfey fe ffasugieilassaiie
wswgnadiliannsnduindeusisuinnssusgraduf (Office of the National Economic and Social Development
Council, 2018) lngdayavINTILUNTINBUAUAINANTANMEAULIANTINT 2566 Ingasanisnindgduniedyyilan
(WIPO) wudUsemealnegninlvegdusuil 43 nUsemeiesugiarialan 132 Ussna Susudsaaiuinseriu 3 Tdeu
Pafuitanruausoduunnssuiifinsususuivanas WWud nquiadednuan iy wasnguiladedumumysduasnis
39w (National Innovation Agency, 2023) wfaslaildin “vuuywd” 1Wunalnduirdeuddysenisianyssnaly
Nnia Faduausnduswauessuine i nsvawkaziasuasmsnensuyvdlvaunsaseivgAnAulay
afsassAuinnssuiedunalnlunstuindeutssmdlnglugussmaiiisgldsedugs muunugnsaansuni 20
(w.A1. 2561-2580) Taemnnanndislasints nilssiua wilswdndnet n3elenay (One Tambon One Product : OTOP)
fuulassnmsiiduaiuuasinuiasgiagmugunnlidanutuag uasildmudilunstuedounsvginlnemdoue
U 2544 Taudluan fUsznounsviesiu 91U 87,468 ndu/318 (Office of the Promotion of Local Wisdom and
Community Enterprises, 2019) @4lul) 2561 dudleveinsiivandmutegsda 1.9 uaudwum usdefiasundoya
\Bednaenuin vendwinedudleneufundndasiuiaruvessuing Gam) Anduiiesdosas 1.2 windu Selundnilss
wuindudleneuvesUszneunsviesiuiignseuiidifey 3 suvdn léud 1) msnaia nuindudiidnvaglngdifseiu
laifianuunnsing vasyfasiviofiuvelmenuuasivadty viedudddlifiondnuaiilaneiu 2) madisalidonndes
Audunuresdudl wag 3) vintoawnansdmiie yibaguslaaliaunsadifdudn lidnuusuduazdui sauden
MsUssnduiusimanyay (Marketingoops, 2019)

ﬁﬂﬁgﬂumﬁﬁazﬁwmﬁﬂamwmm{{wém fuszneumsviesiulsianunsaaiisassdnaniasiiiensulandiuaiiy
Fosnsvosgniuazitsiulusefuanald msdaaiuinuznisaiisassdnazuinngsy Jaduniduinusuiseuian 7
AR {Usznounsviesiudedld@Sunisiamn (Panich, 2012; Division of Research Administration and Educational
Quality Assurance, 2016) Sswnuen1sadieassruazuinngsy wunedi Auaunsalunsadsasssuaznisaniielman
dddwieenunlugduvunanuuinnssuiidanuduiudseninsyana Uszneuldienisdeansuaznisyitanusiuiu
(Tatiana and Solange, 2018) FsasAUsznouvesinyziUsznaude 3 Ustnas Téun (1) nsAnegreadeassd (2) ms
vhauswiuyanaduetaineassd uay (3) msafauinnsndiifanadiia aududusaiu fo msimundnoam
vostudn fusznaunsviesdu IamsausziviAndunazaivassduinnssuodunalalunstuindeulseima uaz
iilriaenndeafuinugnsmansmdsunsianasiaiuairsdnanmminensuyed fyatiunstuindounaziiindn
mnuannsalumswsiurestsemelng Tnonsuszendligidayyuileaumanfasilmiffuianssuuasdyaniis
yaAssgiaty nseeniuuglkuuNssuiiielaenadestuaudomnisvesinan fusznaunsesiuisdianuds
dfgy Imst‘iﬁﬂwﬁagaﬁugm%mﬁwﬁm FUsEneunTviosiu iau‘ﬁdgﬁﬂzgzywﬁm?{uﬁ%ﬁwmﬂssqnm‘iﬁ'ﬁﬁaa%mmm'u
Tfundnsdnst nMsfnwinnudosnislunisousiuulisesse (Seamless Learning) saufisadefifirudusiusiunis
Foufuuul$sesde damsFeuduuulisesdoidunnAnmsesniuunszuiunsfeuiidelondlvigussneunisihann
Jgyyvteuszaunsainnuifiguszneunsussaunueeiugndluifinenmsndafvuasuanivdeuioudivindetie
Q’UszﬂaumﬁLLazﬁﬂ?ﬂmuuisUUﬁ%ﬁ’atﬁaﬁwmﬁmaﬁmﬁaLLﬁ'lszJi'Jz‘gm Tnedudediinlussaveanaiwazaniui
(Bacon et al., 2021) Lﬁaﬁﬂﬂgjmﬁﬁmummﬁm nIoNAnA il 9 Uuﬁugmﬁﬁmmmﬁadmﬁmadﬂﬁjmﬁmmw%
anAdundn FeaenndasiuuwiAndseanuuy (Design Thinking) fiusenausenssuIuns 5 duneu leud 1) v
Anudlanulgm 2) mMstiruatymladaiau 3) szauauan 4) @a3519PUlUU Lag 5) NAaaUAULUU (Brown, 2008;
Decharin, 2014) FsfedunuananuidsianudeyafiuguiivshlulilumssenuuuguunmsGeudifleduasuinue
nsaassAnaruinnssulagldnliyyndugulviiudngn guszneunsvissiululssmalnesioly
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ABNsAne

UsEynsuazngunlags

Usznsitldniside dun dudn fuszneunisviesiu (OTOP) S1uru 87,468 nqu/se (Fruindaasugd
Jyaywiesdiunazdanuiavuy, 2563) fregnailin1side fe fudn {uan fUszneunisviosiu (OTOP) S1uau 422 au
910 6 gina lfun nAnans meangTueenideanile aawmie aald nangusen uazmangTuan Aldnainnis
Wonngusieg1aniuaduadasla (Volunteer sampling) lunismaunuvasuaiy lnen1susea1uroniusiuiioann
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naull 1 deyanuguvesingn gusznaunisviasiu

1.1 dayanluiieafiugudn §usznaunis OTOP

Table 1 Number and percentage of personal information of local entrepreneurs

Personal information of local entrepreneurs

Quantity (n=422) Percentage (100.0)

1. Sex
Female
Male
2. Age
Under 35 years
Between 35 - 49 years
Between 50 - 64 years
Over 64 years old
3. Highest level of education
Primary education
Junior high school
high school
Vocational Certificate / Vocational Certificate
Bachelor's degree
Posteraduate
4. Duty of local entrepreneurs
Manufacturer / Entrepreneur / Owner

Member / Team Member

301
121

65
168
170
19

22
31
79
63
186
38

385
35

71.3
28.7

154
39.8
40.3
4.5

53
7.4
18.9
15.0
444
9.1

91.7
8.3

910 Table 1 uansdoyanaluifeanulndn {Usznounsviesdu wuitdnde fuszneunisiiesiudulngidu

wiends Sovazr 71.3 Jorgeglurisdlugnoutats 50-64 U Sewuay 40.3 sosande sewing 35 -49 U Anluseway

39.8 uaztiosndt 35 U Anduderay 15.4 aud1du sedunsinwigeaniuseduuiagins Andudesas 44.4 sovasun
Ao seudnwineulats Anluiesaz 18.9 uazuw. / Ua. Andufesaz 15.0 audrdu unum wihilunisilududs

Ausznounts OTOP Wudwdn / dusznounts / Wveswnnndt Andusesay 91.3 uwasiduaundn / fiueu Anduiey

Ay 8.3
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1.2 deyaineafiuuszinngudn gusenaunisiosdiu Wull uazssezataniunis

Table 2 Number and percentage of types of local entrepreneurs, operation area, and processing time

Types of local entrepreneurs, operation area, and processin
t.yp P P P $ Quantity (n=422) Percentage (100.0)
ime

1. Type of local entrepreneurs

Manufacturer of Owner 212 50.2
Manufacturer of community 147 34.8
Manufacturer of small and medium enterprises 63 14.9

2. Operation area

Central region 136 32.2
Northeast 82 19.4
The North 74 17.5
South 58 13.7
Eastern region 52 12.3
Western Region 20 a.7
3. Processing time

Less than 5 years 93 22.0
Between 5 - 10 years 142 33.6
More than 10 years 187 44.3

910 Table 2 uanstoyaiioaiulseianvesinan fUsznenn1s OTOP Mufl warsveviariuidunis wui
UssLaminan §uszneunts OTOP duluaidudnanyuvuiidudvesseifior Andudesas 50.2 sesaun Ao ngu
Aranguvy Andusosay 34.8 LLawﬁ’wémﬁL.‘ﬁuiamﬁwumnmmawmmﬁiau Amdudesay 14.9 audu Wil
suiunu dnlngiifuisiiunulunianans Andudesay 32.2 sesaun Ao mansfuseniounile Andudesar
19.4 waznawile Andudoway 17.5 mudwiu szezasiiiuns dlugaidunsuaandnisiniuaannnit 10 U
Anduseuay 44.3 sevaun Ao sewine 5 - 10 U Amduieway 33.6 uazteunin 5 U Aaduieway 22.0 awaau

= a A o v & o w ' P v oA ' a
AIUN 2 Quﬂwuiuu'nwau'm'flmﬂug'mmmumiﬂaﬂaﬂLwaas'mqmmmayjammamwgm

Table 3 Number and percentage of wisdom and knowledge to be used to create value or economic value

Wisdom and knowledge are to be used to create value or economic Quantity Percentage

value (More than 1 answer can be given) (n=422) (100.0)
Industry and handicrafts 211 50.0
Agriculture 193 457
Natural resource and environmental management 107 254
Fine arts 78 18.5
Funds and community businesses 74 17.5
Religion and traditions 63 14.9
Organization management 60 14.2
Thai traditional medicine 41 9.7
Welfare benefit 34 8.1

Language and literature 21 0.5
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PAFINNTTULATTAONTTY Amdusosay 50.0 5998911 A9 LNEAINTIY Anvdusaeas 45.7 warn153ANIS
NSNBINISITUT ARz FmIndau Andusesay 25.4 auaisu
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Table 4 Mean and standard deviation of the needs of seamless learning to enhance creativity and innovation
skills by using wisdom knowledge

The needs of seamless learning Mean SD Opinion level
1. Developing the ability to create new products or services. 4.41 0.71 High
2. Learning to use programs or applications to develop new 4.36 0.72 High

products or services.

3. A source of knowledge to support the creation of new things in 4.36 0.73 High
product or service development.

4. Applying information from the real environment with online 4.33 0.75 High
systems to develop new products or services.

5. An online learning space for developing new products or services 4.33 0.72 High
that can be accessed anywhere, anytime.

6. Person who recommends or gives advice in developing new 4.33 0.74 High
products or services

7. Creating a network of local entrepreneurs to develop new 4.32 0.74 High
products and services.

8. Assistance system for using the online learning space. 4.27 0.75 High
9. Online learning space to support the creation of new things in 4.26 0.76 High
product or service development.

10. An online learning space that allows everyone to talk, 4.26 0.75 High
exchange, and do activities together.

11. Regular news notifications via the online system. 4.26 0.77 High
12. A space for talking, exchanging time via synchronized and 4.13 0.80 High
asynchronous.

Overall 4.30 0.64 High

910 Table 4 uaninwFosnslunisisouduuulisesseiioduaiuinuemsaiaassauazuinnssulagldind
Py ndugrudmiugnan fuszneunisviosdiu wui fudn fUsznoumsviesiuliarmdesnislunsouiuuylisesse
iledaasuvinuensadassduazuinnsslasldnityadugudmivdnds fusznounmsviesdulasninsnilusseu
170 (Mean = 4.30) waziflefasanidunede wuin fuszneunsviesiuianudesnislussfuinnynte Tasuniian
TAA AUABINITAITHAILIAMUEILNTOlUAS 9dTTARNARA YN oUIN1TTN 9 (Mean = 4.41) 898911 A AW
FosnsmsiFeudnislinulusunsuvieusunainduilensimumansusividouinislnd o uazanudesnisunasnmg
Wieatiuayunisaisassaddlmilunsiamundudvounig (Mean = 4.36) soaaaun loud anusissnisnsthdeyass
1 Mnanadeniiiuvesatundszyndlisiuiussuvesulationsiaumansusivieuinsln q amnudesns
ﬁyuﬁﬂ1iL’%Elu';faauiaﬂl,ﬁamﬁﬂ’wmwﬁmﬁm%ﬁaﬁmﬂm q fannsatldnuldvniinana wazanudeansgiuzi
soliAUsnwlunsiaunaadaaisousnislu 9 (Mean = 4.33) auaisu
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Table 5 The correlations between seamless learning access and the needs of the seamless learning of the local

entrepreneurs
Seamless learning access and the needs of seamless learning Results
Ability to learn from various media on your own. Pearson Correlation 391"
(For example, study video clips from YouTube. Sig. (2-tailed) .000
Read information from the website or social media. N 422
Ability to talk, exchange knowledge, and Pearson Correlation 487"
experience via synchronized and asynchronous. Sig. (2-tailed) .000
N 422
Ability to use the internet anytime, anywhere. Pearson Correlation 4707
Sig. (2-tailed) .000
N 422
Ability to search for information or access various Pearson Correlation 504"
knowledge sources from the Internet as desired. Sig. (2-tailed) .000
N 422
Ability to take information from the real Pearson Correlation 507"
environment and apply it online. (For example, Sig. (2-tailed) .000
take photos or record video clips and post on N 422
social media.)
Ability to use a variety of different devices. (such Pearson Correlation 462"
as computers, tablets, smartphones) Sig. (2-tailed) .000
N 422
Ability to work in many roles. (For example, selling  Pearson Correlation 449"
products, accounting, coordinating, designing Sig. (2-tailed) .000
logos, making advertising, and public relations N 422
media.)
The ability to use previous knowledge to create Pearson Correlation 554"
new things. Sig. (2-tailed) .000
N 422
Ability to independently create new products, Pearson Correlation 533"
new services, and new operating processes. Sig. (2-tailed) .000
N 422
Ability to independently create new products, Pearson Correlation 596"
new services, and new operating processes. Sig. (2-tailed) .000
N 422

* Statistically significant at the 0.05 level.

310 Table 5 wanansfnwianuduiussenitamadiinisseuiuuulisessen duanudesnislunisiseus
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mnudesslunsdouiuuulfsosdaifloduaiuinuensaisassduaruinnssulaeldnidyyndug danuduius
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Abstract

Philodendron (Philodendron erubescens) ‘Red Emerald’ and ‘Pink Princess’ cultivars are ornamental
plants that are popular around the world because of their beautiful leaf shapes and colors. Propagation by
cuttings produces a small number of plants, so it is not suitable for commercial propagation. The objective of
this research was to study the effect of BAP combine with shoot tip cutting on the propagation of ‘Red Emerald’
and ‘Pink Princess’ Philodendron in vitro. ‘Red Emerald’ and ‘Pink Princess’ Philodendrons with a height of
about 1 cm were selected, roots were cut, and each species was divided into 2 groups of 30 plants each:
1) explants weren’t cut off the shoot tip (non-topped explant) and 2) explants were cut off the shoot tip which
one node (topped explant). Then, the explants were cultured on Murashige and Skoog (MS) medium
supplemented with 1 mg/L 6-Benzylaminopurine (BAP) combined with 1 g/L activated charcoal and were
cultured for 15 weeks. The results found that the shoot tip cutting method could increase the number of plants
of ‘Red Emerald’” and ‘Pink Princess’ Philodendron significantly more than the method without shoot tip at the
95 percent confidence level. After transplanting, the survival rate was as high as 100 percent with every
treatment and they could grow into a complete plant normally.

Keywords: plant tissue culture, red emerald, pink princess, auxins, cytokinins
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Table 1 Effect of 1 mg/L BAP combined with topping on the growth and development of Philodendron in vitro

No. of shoot Shoot height No. of root
Treatments
(shoots/explants) (cm) (roots/explants)

Red Emerald Non-topped 21+1.0 2.23 +£0.29 33+0.2

explant

Topped explant 93+19 215+ 0.25 38+0.5

T-test * ns ns
Pink Princess Non-topped 41+09 1.65 + 0.38 31+02

explant

Topped plans 6.9 +13 1.48 £ 0.24 32+06

T-test * ns ns

Mean = Standard deviation, *Significant at 0.05 probability levels, ns: non-significant
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Figure 1 In vitro propagation of Philodendron Red Emerald: whole plant for 0 week (1A), 15 weeks (1B) after

cultured, topped plans for 0 week (1C) and 15 weeks (1D) after cultured
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Figure 2 In vitro propagation of Pink Princess Philodendron: whole plant for 0 week (2A), 12weeks (2B) after
cultured, topped plants for 0 week (2C) and 15 weeks (2D) after cultured
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Figure 3 Philodendron ‘Red Emerald’ after cultured on MS medium supplemented with 1 mg/L BAP for
15 weeks (A) and soaked in 1 g/L metalaxyl before transplanting
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Figure 5 Philodendron ‘Pink Princess’ four weeks after transplantation
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Abstract

The objectives of this research were to study: 1) personal factors socio-economic factors, 2) knowledge
about the off-season longan production according to good agricultural practices for food crop, 3) off-season longan
production according to good agricultural practices for food crop, 4) problems and suggestions about off-season
longan production according to good agricultural practices for food crop, and 5) relationship between knowledge
about the off-season longan production and off-season longan production according to good agricultural
practices for food crop. The sample used in the research were 373 longan growers in Pong Nam Ron District
Chanthaburi Province using interview forms as a tool for data collection. The results of the study concluded
that most of the farmers were female, with an average age of 46.00 years and education level in primary school,
the average number of household members was 4.00 people, the average longan planting area was 21.00 rai,
the average income was 623,030.56 baht per year, and the average expense was 209,195.63 baht per year. The
majority of samples were not community leaders. Farmers had knowledge about off-season Longan production
according to good agricultural practices for food crop at a high level with an average knowledge level (17 - 25),
which accounted to 70.24 percentage. Off-season longan production according to good agricultural practices for
food crop was at a high level with an average level of 2.43. It was found that knowledge about off-season
longan production was significantly related to off-season longan production according to good agricultural

practices for food crop at the 0.01 level. The problems encountered and suggestions for off-season longan
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production according to good agricultural practices for food crop were found to be at moderate level with an
average level of 1.74

Keywords: good agricultural practices for food crops, extension, off-season longan, Chanthaburi
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Table 1 Level of knowledge about the off-season longan production according to good agricultural practices

for food crop

Level of knowledge about the off-season longan production

according to good agricultural practices for food crop Number Percentage
High (17 - 25) 262 70.24
Moderate (9 - 16) 111 29.76
Mean = 17.97 S.D. =287 Minimum = 11.00 Maximum = 23.00
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Table 2 Off-season longan production according to good agricultural practices for food crop

Off-season longan production according to good agricultural —
X S.D. Level
practices for food crop
1. Water 2.25 0.39 Moderate
2. Planting area 2.22 0.46 Moderate
3. Pesticides 2.36 0.41 High
4. Pre-harvest quality management 2.39 0.31 High
5. Harvest and postharvest handlings 2.59 0.39 High
6. Holding, moving produce in planting plot, and storage 2.60 0.42 High
7. Personal hygiene 2.58 0.36 High
8. Record keeping and traceability 2.37 0.44 High
Total 243 0.27 High
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Table 3 Problems about off-season longan production according to good agricultural practices for food crop

Problems about off-season longan production according to _
X S.D. Level
good agricultural practices for food crop

1. Water 1.81 0.42 Moderate
2. Planting area 1.78 0.39 Moderate

3. Pesticides 1.61 0.29 Low
4. Pre-harvest quality management 1.86 0.42 Moderate
5. Harvest and postharvest handlings 1.73 0.39 Moderate

6. Holding, moving produce in planting plot, and storage 1.59 0.37 Low
7. Personal hygiene 1.68 0.28 Moderate
8. Record keeping and traceability 1.90 0.42 Moderate
Total 1.74 0.24 Moderate
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Table 4 Relationship between knowledge about the off-season longan production with off-season longan production

according to good agricultural practices for food crop

Level of knowledge Off-season longan

about the off-season production Total X p-value Significance

longan production High Moderate

High (17 - 25) 160 102 262 29.05%* 0.00 Sig.
(42.89) (27.35) (70.24)

Moderate (9 - 16) 99 12 111
(26.54) (3.22) (29.76)

**Significance level at 0.01
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Table 5 Relationship between knowledge about the off-season longan production with off-season longan production

according to good agricultural practices for food crop

Knowledge level in producing of farmers

Factors
X P-value Significance
1. Water 59.76%* 0.00 Sig.
2. Planting area 8.83** 0.01 Sig.
3. Pesticides 15.98** 0.00 Sig.
4. Pre-harvest quality management 9.14** 0.00 Sig.
5. Harvest and postharvest handlings 27.77** 0.00 Sig.
6. Holding, moving produce in planting plot, and storage 37.41% 0.00 Sig.
7. Personal hygiene 12.71%% 0.00 Sig.
8. Record keeping and traceability 59.78* 0.00 Sig.

**Significance level at 0.01
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Abstract

This research has the objective to study production conditions and needs for agricultural extension
services of sugarcane farmers. A sample of 98 people was sampled using simple lottery. Information was
gathered using interview. Hypotheses were tested using t-test and F-test. The results found that the sample
farmers were 62.24 percent male, 42.86 percent were over 55 years old, 55.10 percent had completed primary
school. 60.20 percent of the farmers had their own land and grew sugarcane using groundwater. Khon Kaen 3
sugarcane variety was popular, 97.96% were planting new sugarcane, 66.33% harvested from December to
March, and 84.69 percent harvested fresh sugarcane. 72.45 percent used human labor to harvest, 75.51 percent
transported by ten-wheel truck. The distance to the factory/yard was in the range of 21-40 kilometers. 47.96
percent had their own machinery. The agricultural extension service that was most needed in terms of
production factors was chemical fertilizer. In terms of capital, maintenance money was needed the most. In
terms of promotional projects, what were most needed were projects to install solar cells and irrigation
equipment. The services most needed included academic knowledge support. The aspect of production that
was needed the most was support for low-interest loans. The most desired aspect of marketing was product
price insurance. As for the service aspect from the officials, farmers needed information services the most. The

results of the hypothesis testing found that farmers with difference in age, educational level, sugarcane growing
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experience, and the average distance from the sugarcane plot to the factory/yard will have different demands
for agricultural extension services at the statistical significance level of 0.05.

Keywords: need, agricultural extension, sugarcane farmers, Bo Phloi, Kanchanaburi
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KunsTAdeUAILTiBRsuEuionn (Content validity) LﬁamwaaummqﬂﬁadLLaxmmmaUﬂqmmL'ﬁuauﬂumﬁ
BLL ImBQL%’;%%@JI&’L%%LLuué’ﬂjﬁmmaamé’m (I0C: Index of Item Objective Congruence) SE®INUDAINNNLAE
TagUszasrnsfney wazihlunageudiuiug 20 Y IGanavuuuauidotu 0.72 wé’ﬂa}'mﬁ?uﬁ’nﬁumiﬂi"wia
SF mlﬂimﬂmmamaua LAY mamamaaammwaimm I#un AA1ud (Frequency) Andeway
(Percentage) Aade (Mean) LLavmuLumwummmu (Standard Deviation) nagauauuigiulagly t-test
ey F-test
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qEJLLGNWLZWI%’Q&Jmﬁim81%LL§qawuﬂu1uﬂﬂﬁTﬁﬂstiLﬁUL?{m mssﬁué’aEJISZtJLLiwmﬂuIW&Jdaulwy'ﬁ’mé’aaam wazly
saussynavdelunisussnnaslssny Tasszezmaedsluauiudesvedlsanuussuna 21-40 Alawns Andusosay
47.96 Vesnividawiniu 20 Alawns Anfudesar 29.59 41-50 Alawns Yovaz 18.37 uay 51 Alawnstull Andu
Yowar 4.08 Inwasnstiedosdnsnanensinuasiduvesnuies Andudesas 83.67 wazisdniduiesay 16.33 agiu
mwmﬂﬂé’ﬁ’umﬁumﬁaﬁuau‘umﬂu%ﬁwﬁwmaﬁaﬂqdlmiugﬂLLUUL’EuU"ﬁqq AnJusoray 88.78 JULUURULAZIATINIG
Anludoray 4.08-4.08 wasgunuutadenisndn Anlufesas 3.06 nuanu
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NMIANWIFIUNUNITUNDREUBLNBAININUTY inwRsNITATIIedunuNsUandeslaud 1) Ausanisuan
Fouiady 2,321.00 v tnesuvadu 1,000-2,000 v Aadudesay 52.04 sesawn fie 2,001-3,000 vv Anludeuas
44.09 wagannnin 3,000 U Anilusesay 3.06 2) Artanlunisugndesiade 3,596.00 U Tasutadu 3,001-4,000
um Anluiear 63.27 s09asnde 2,001-3,000 um Andudesay 23.47 11nna1 4,000 um Anluieeas 10.20 wag
1,000-2,000u Andudesas 3.06 3) Ausdlunisiiuienads 3,358.00 v tnsudady 3,001-4,000 v Aadu
$98az44.90 11NN 4,000 vm Andusesaz 22.45 2,001-3,000 v Anduseway 18.37 1,000-2,000 U Antdu
Foway 12.24 waz 1-999 v Andusesay 2.04 sviulddndununisndndesvesnunsnsadiulngazidue Janugn
13997U ‘17?\'1LL‘iNW‘L!ﬂ’]S‘U@JﬂLLazLLSN’mﬂWiLﬁ‘ULﬁIEJ’J #@oAAARIAY Suwannawut (2022) ﬁﬂmﬂﬁaﬁﬁwaﬁiaﬁunumswﬁm
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vaununInugndesludiinauiaunguernnisinensyays nuidadeninadedununisnindeseiiaaieuniian
flo Auyuinuay FeUsznaume Mmdwssnuiuies wezadwssudgnidudiulng (Table 1)

Table 1 Farmers' cost of sugarcane cultivation
(n=98)

Farmers' cost of Sugarcane Cultivation Frequency Percentage

Sugarcane cultivation (Baht)

1,000 - 2,000 51 52.04
2,001 - 3,000 a4 44.90
More than 3,000 3 3.06
Materials for sugarcane cultivation (Baht)
1,000 - 2,000 3 3.06
2,001 - 3,000 23 23.47
3,001 - 4,000 62 63.27
More than 4,000 10 10.20
Labor for harvest (Baht)
1-999 2 2.04
1,000 - 2,000 12 12.24
2,001 - 3,000 18 18.37
3,001 - 4,000 a4 44.90
More than 4,000 22 22.45

Joymuazguassalunisugndasvadinunsns

nan1sfnwdymuazauassalunisugndegvaaununsns wuil Auniswdaninensnsussautdymiieudeann
fian Andufenay 40.82 sesawndeliymiAvaiuiiuiivgn Andufesas 2143 dgmilsavesdes Anduferas 17.35
Janunasdngludes Andusesaz 13.27 anmenia Andusesas 5.10 war Jaiiy Anduiewas 2.04 Jgymieu
Hademsudn nuinnuasnsuszaudamlutssdiusing q fd Ae 'wnmaﬁwuamﬁu’%@’wﬁm%ﬂﬁﬁ’uLmﬁmﬂiﬁmmqq
nieInatauazn1sTudsaetneali Tuneasnsinuadn Andudesay 2551 ﬁﬂmﬂamﬁﬁﬁﬁw%’m%@lﬁﬁ’u
nunsnslsageninviesnan Andudesay 23.47 veuugddessaigs waymdoldenn Anidudesay 15.31 unaeaithl
Wemewaziuyubiiisanes Anlusesas11.22 a1susuusedu KMS 888 avaredn Andudevay 7.14 uagansindn
Sy Andufovar 6.12 Jgmdunisfuiedesuarnisdansndinisfuies nuinnvasnsmaussnulunisfiu
Lﬁﬂauwﬂﬁqm Andufoway 52.04 s0a3u1Ae amwmmﬂﬁ%faudamaiﬁmwmﬂﬂﬁmﬁmiﬁ%a&LWiwsLLiqmué}’am&gmﬁﬂ
Anlufenay 16.33 saussnndeaids Andusewar 14.29 sodndeuds Anduiosaz 11.22 uavsoAudenide Andu
Yowar 6.12 Jymdumsnaemuinnuasnsuszauiymnisiaudnnaidesunniian Aadufesas 51.02 Armanu
é’aa@ﬁﬁﬂﬁﬁm%’uﬁagﬂaq Amdufoay 43.88 Quiildanmsvenananhinelinimszdoslausnmuaranedon
Iglusianiign Andufesar 3.06 uazsmmandnsesnns Anduiesas 2.04 aenadostu Khansila et al, (2014) 16
ﬁﬂmf]a{fﬂﬁﬁmaﬁamnﬁanﬂqﬂé’aaﬂuaqLmﬁmﬂﬂuéwmaﬁgﬂwm Jminvauniu wudnneasnsdulugseydam
\Rerfunsugndesie Alauazaenusiudngiadsmaednidudesas 93.66 sosaunliun Jamiierfiunandndos
lutiueu Andudoray 62.53 ufidensesdmiutgndosiitios Andudosay 60.88 Usuanhdldlumamzugnla
Wigane Andusesay 57.58 m%&ﬁa—qﬂﬂ‘iaﬁﬁiﬂumﬁmzﬂ@jﬂ—lﬁuL?{mﬁﬂqu Andusosar 50.69 s1A180EANG
Andudesas 50.69 MsvauAauiugsenia Andusosas 49.86 nsvauaauusanlumsnandos Andusesas
42.70 wagsoailulsanavaedne Anduiovay 35.62 (Table 2)
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Table 2 Problems and obstacles in sugarcane production (n=98)

Problems and obstacles in sugarcane production Frequency Percentage

Production Problems

Drought 40 40.82
Cultivation area 21 21.43
Diseases 17 17.35
Pests 13 13.27
Weather conditions 5 5.1
Weeds 2 2.04
Factors of production Problems
Dripping water line 25 25.51
Chemical fertilizer 23 23.47
Sugarcane piece 15 15.31
Funding 11 11.22
Soil improver 7 7.14
Herbicide 6 6.12
Post-harvest management issues
Labor 51 52.04
Rainy weather 16 16.33
Broken sugarcane truck 14 14.29
Broken sugar cane cutter 11 11.22
Broken sugar cane picker 6 6.12

Marketing Problems

Underpriced 50 51.02
Low sweetness a3 43.88
Not enough income to pay off debt 3 3.06
Sugarcane production prices fall 2 2.04

AUABINITUINTANLETUNISINEATVOINEATAT

1INNTANYIANNABINITUS NMTAUATUAITINYATVUAYATNT ATUTITENITHARTUANTINNUT LNYATNTE
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Table 3 Comparison of agricultural extension service needs among farmers

pP-
Independent variable Sum of Squares df Mean Square F L
value
Age Between Groups 70.442 76 927 2848  .004*
Total 77.276 97
Education level Between Groups 173.432 76 2.282 2934 .004*
Within Groups 16.333 21 778
Total 189.765 97
Sugarcane Between Groups 93.793 76 1.234 6.220 000
Cultivation Within G
ithin Groups
experience P 4.167 21 198
Total 97.959 97
Distance from Between Groups 191.221 76 2516 6.470 .000%**
sugarcane plot to Within G
ithin Groups
factory/purchasing P 8.167 21 389
yard Total 199.388 97

*= significant at the level 0.05, **= significant at the level 0.01.
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Abstract

The purpose of this study is to research online marketing communications influences decision making on farm
stay agritourism of tourists living in Bangkok. Through quantitative research, data were collected from 400 Bangkok
residents tourists, used questionnaires as a tool. The data were then analyzed by descriptive statistical and inferential
statistics analysis for frequency, percentage, mean, and standard deviation (5.0.), and Multiple Regression Analysis. The
results showed that most respondents have been women with an average age of 26 - 35 years, an average income of
30,001 - 50,000 baht per month, and having a bachelor’s degree, being employed in companies. Furthermore, they
have been interested in travel on farm stay agritourism. The findings also revealed that online direct marketing, online
advertising, online personal selling, and online sales promotion in the realm of online marketing communication
significantly influenced decision making on farm stay agritourism of tourists living in Bangkok. Online Public Relations
insignificantly influenced decision making on farm stay agritourism of tourists living in Bangkok.

Keywords: online marketing communications, travel decision, agritourism, farm stay
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Table 1 Opinion with online marketing communication in farmstay

Statistical Value

Ranking ltems _ Meaning
X S.D.

1 Online Advertising 4.40 0.598 highest

2 Online Sales Promotion 4.46 0.660 highest

3 Online Personal Selling 4.51 0.507 highest

4 Online Direct Marketing 4.51 0.550 highest

5 Online Public Relations 4.55 0.487 highest
Total Average 4.48 0.560 highest

4.21-5.00 = highest; 3.41-4.20 = high; 2.61-3.40 = moderate; 1.81-2.60 = low; 1.00-1.80 = lowest.

910 Table 1 nsianudddun1sd eansnmsnaineeulat] wuin ﬁﬂviml,ﬁm‘ﬁmﬁaagﬂuﬂgmwwwmﬂﬂu
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King Mongkut’s Agr. J. 2025 : 43 (2) : 296 - 304 299

dauil 3 merndulaianrieanenunensguuuurinsuand nannmsanwmudeyalusinusing 4 duteluil

Table 2 Opinion with travelling decision on farm stay agritourism

Statistical Value

Ranking ltems _ Meaning
X S.D.
1 Do you believe youll decide traveling in farm stay agritourism? 4.42 0.735 highest
2 Do you think that before you choose farm stay agricultural tourism? You will search .
4.48 0.637 highest
for information on the intemet or ask people nearby.
3 Do you think you're interested and desire traveling in farm stay )
4.51 0.672 highest
agritourism?
a4 After traveling there, do you believe you'll share your farmstay
agritourism experience with others on online media, such reviews on 4.52 0.701 highest
Facebook, Instagram, Line, and other platforms?
5 Do you anticipate doing research and comparing options before choosing an 4.58 0.644 highest
agritourism farm stay?
Total Average 4.50 0.677 highest

4.21-5.00 = highest; 3.41-4.20 = high; 2.61-3.40 = moderate; 1.81-2.60 = low; 1.00-1.80 = lowest.
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Table 3 Opinion pearson correlations of online marketing communication in farmstay

Travailing Decisions

Pearson Correlation 0.633**
Online Advertising Sig. (2-tailed) 0.000
N 400
Pearson Correlation 0.589**
Online Public
. Sig. (2-tailed) 0.000
Relations
N 400
Pearson Correlation 0.597**
Online Sales ] ]
] Sig. (2-tailed) 0.000
Promotion
N 400
Pearson Correlation 0.639**
Online Personal ) .
) Sig. (2-tailed) .000
Selling
N 400
Pearson Correlation 0.667**
Online Direct
) Sig. (2-tailed) 0.000
Marketing
N 400

**_Correlation is significant at the 0.01 level (2-tailed).

'
=

o

HedAgyvneaianszau 0.01
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ARduanusnagunaléing Table 4

Table 4 Opinion Pearson correlations of travelling decision on farm stay agritourism

. ] . Online Online Online Online .

Online marketing Online . . Travailing
L . Public Sales Personal Direct .
Communication Advertising . . . . Decision
Relations Promotion Selling Marketing

Online Advertising - 0.601" 0.468" 0.590" 0.517" 0.633"

Online Public Relations - 0.539" 0.603" 0.559" 0.589"

Online Sales Promotion - 0.550" 0.597" 0.597"

Online Personal Selling - 0.600" 0.639"

Online Direct Marketing - 0.667"

Travelling decision

**_Correlation is significant at the 0.01 level (2-tailed).

Aulsdaseyndndinadndrornuduiusseiniuludaninlreaduussavsanduiusliinu 0.80 Tieumuein
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wu3n leradfvingau F windu 123.847 wazen Sig. §A1 0.000 Faioeninsyau deddsy (@ = 0.01) aunsaufes
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msUsvmnduiusesulal msnelneyaraseulall msduasunisvigesulay uaznsrainninsesulallnedanuduiug
mllusgivannian (R = 0.782)

Table 5 Anova of online marketing communications influences decision making on farm stay agritourism of tourists living

in Bangkok
Model 32 df X? F Sig.
1 Regression 63.315 5 12.663 123.847 0.000°
Residual 40.285 394 0.102
Total 103.600 399

a. Dependent Variable: Travailing Decisions
b. Predictors: (Constant), Online Advertising, Online Public Relations, Online Sales Promotion, Online Personal Selling and

Online Direct Marketing

Table 6 Model summary of online marketing communications influences decision making on farm stay agritourism of
tourists living in Bangkok

Model R R? R°Adj SEE

1 0.782° 0.611 0.606 0.31976

a. Predictors: (Constant), Online Advertising, Online Public Relations, Online Sales Promotion, Online Personal Selling and

Online Direct Marketing

Table 7 Coefficients of Online Marketing Communications Influences Decision Making on Farm Stay Agritourism of

Tourists Living in Bangkok

Standardized
Model Unstandardized Coefficients Coefficients t Sig.
B SE B

1 (Constant) 0.599 0.168 3572 0.000
Online Advertising 0.217 0.036 0.255 5975 0.000

Online Public Relations 0.084 0.047 0.080 1.793 0.074

Online Sales Promotion 0.130 0.032 0.168 3.991 0.000

Online Personal Selling 0.178 0.046 0.178 3.908 0.000

Online Direct Marketing 0.262 0.041 0.283 6.417 0.000

a. Dependent Variable: Travailing Decisions
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Abstract

This research aims to 1) develop an interactive electronic book model, 2) study the effects of using the
interactive electronic book model, and 3) present the interactive electronic book model. The experimental
sample for developing the interactive electronic book model included three technology experts and three
ornamental plant experts, selected through the purposive sampling method. The user group for testing the
model comprised 51 students of the principles the ornamental plants. Research tools included the interactive
electronic book, pre- and post-learning tests, and a model evaluation form. Data were analyzed using descriptive
statistics, mean, standard deviation, and the t-test. The study found that the developed interactive electronic
book model consists of five components: 1) multidimensional linkage, 2) structural design of the book, 3)
multimedia, 4) content, and 5) online classroom. The experiment showed a statistically significant increase in
students' average understanding scores on planting pink rain lilies after learning, with a high overall satisfaction
level towards the interactive electronic book model, achieving an average satisfaction score of (X = 4.58, SD =
0.52), with the highest averages in the general characteristics of the book (X = 4.72, SD = 0.44), illustrations,
symbols, colors (X = 4.58, SD = 0.51), and multimedia (X = 4.56, SD = 0.62)

Keywords: interactive electronic book, Education, zephyrlily
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Table 1 The mean and standard deviation of the suitability scores for the draft interactive

e-book modal

Learning format Mean (X) S.D. Meaning
1) Principles and reasons 4.00 0 high
2) Objectives of the modal 4.00 0 high
3) Diagram illustrating the modal 3.67 0.9 high
4) Components of an interactive e-book modal
4.1) Multidimensional linking components 3.67 0.5 high
4.2) Components of the e-book structure 3.67 0.5 high
4.3) Multimedia components 3.67 1.2 high
4.4) Content components 3.67 0.5 high
4.5) Components of online classrooms 3.33 0.9 medium

5) Steps of the interactive e-book modal

5.1) The pre-learning phase 4.00 0 high
5.2) The during learning phase 3.67 0.5 high
5.3) The post-learning phase 3.67 0.5 high
5.4) The planting phase 3.33 0.9 medium
6) The interactive e-book modal is suitable for promoting 3.67 0.5 high

students' understanding in learning
7) In general, the interactive e-book format can be 3.33 0.9 medium
applied practically in real-life situations

Total 3.67 0.5 high
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Study Full score Mean (X) S.D. t Sig.
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score
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Post-test 30 19.93 5.22
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Table 3 The results of the analysis of students' satisfaction towards learning using interactive e-book modal

Opinion Mean (X) S.D. Meaning
1) Textual content
1.1) The text is clear and easy to read 4.50 0.50 high
1.2) The font style is appropriate 4.56 0.60 highest
1.3) The font color is suitable and easy to read 4.61 0.49 highest
2) Regarding illustrations/icons/colors
2.1) Ilustrations, graphics, and symbols that clearly convey 4.61 0.49 highest
the content's meaning
2.2) The size of illustrations, graphics, and symbols is 4.50 0.50 41N
appropriate, not too large or too small
2.3) The illustrations, graphics, and symbols are prominent 4.56 0.50 highest
and engaging
2.4) Ilustrations, graphics, and symbols used to enhance 4.61 0.49 highest
content clarity and understanding
2.5) The colors used are beautiful and eye-catching 4.61 0.59 highest
3) Multimedia aspect (video and audio)
3.1) The use of multimedia is appropriate 4.56 0.60 highest
3.2) The quality of multimedia is clear 4.44 0.68 high
3.3) The multimedia used is aligned with the content a.67 0.58 highest
4) Content presentation aspect
4.1) The appropriateness of content sequencing in 4.44 0.60 high
presentation
4.2) The storytelling method is easy to understand and not 4.56 0.50 highest
complicate

5) Interactivity aspect

5.1) The linking between related pages is convenient 4.61 0.49 highest
5.2) The linking of text to external information is convenient 4.72 0.45 highest
and uncomplicated

5.3) Interactivity creates a good user experience 4.39 0.49 high
5.4) The interaction is in a non-intrusive and engaging modal 4.28 0.56 high
6) General characteristics of interactive e-book

6.1) E-book are easy to use 4.78 0.42 highest
6.2) The modal of the e-book is suitable for use 4.78 0.42 highest
6.3) It is aesthetically pleasing in terms of overall design 4.72 0.45 highest
6.4) It has a modern and innovative appearance 4.61 0.49 highest

Total 4.58 0.52 highest
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Table 4 Table displaying the average score and standard deviation of the appropriateness of interactive e-book

modal

Learning format Mean (X) S.D. Meaning
1) Principles and reasons 4.33 0.5 high
2) Objectives of the modal 4.33 0.5 high
3) Diagram illustrating the modal 4.67 0.5 highest
4) Components of an interactive e-book modal
4.1) Multidimensional linking components 4.33 0.5 high
4.2) Components of the e-book structure 4.33 0.5 high
4.3) Multimedia components 4.67 0.5 highest
4.4) Content components 4.33 0.5 high
4.5) Components of online classrooms 4.33 0.5 high

5) Steps of the interactive e-book modal

5.1) The pre-learning phase 4.33 0.5 high
5.2) The during learning phase 4.33 0.5 high
5.3) The post-learning phase 4.33 0.5 high
5.4) The planting phase 4.33 0.5 high
6) The interactive e-book modal is suitable for promoting 4.33 0.5 high

students' understanding in learning
7) In general, the interactive e-book format can be 4.33 0.5 high
applied practically in real-life situations

Total 4.38 0.5 high
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