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Development product of chili-mulberry sauce mixed with Ladyfinger banana

a o o1 [ = q a 1
i!an‘S ammmgﬂsm * BE‘[&WIEI AN LAE INUIU LNNUIR

. 1 . 1 . 1
Supaporn Apirattananusorn *, Arunothai Juemanee and Ruangnalin Thepnuan
Taminuwianssnamsueslaginms aninenmansuasinalulad vinenaengaganug sl

'Program in Food Innovation and Nutrition, Faculty of Science and Technology, Suratthani Rajabhat University

unnnges

av oo P Y a @ ¢ a ' v S - DR @ Y a

NuITeiiiTngUssadieWannandusigaaninuaviaunaunaeduiisuniidunsensuresuilaaauni
daamsndadmriulsguwandaunnismiagusy lesdnwiswnauez/vissliezesdiunaniiinadeani@maniivazmann
wazmsUsziummedssannduds mansIewuh drudsznauiitninzanlunmsudagaaninuanaiou fa winzvhuesaniasas
12.15 WiNNszvseNaniaeas 2.70 Windiuaeuwieiaeas 12.15 haannedesaz 10 iduaeniesas 16 nziieniasas 5
ndesaar 4 nanaduliaueiasas 9.35 wavihuavsiausosas 28.6 Mslduiliud1enaanauts(Modified Tapioca Starch,
MTS) Uasuauunuin(Xanthan Gum, XG) 58882 0.03 uas 0.05 MuaaU Fanummnzanlunmsusulguiladunaduanuniio

v v o 4 ° o @ Y = & @ 'y
wazaNnea Juilnamluydnu 8o au Tinssassulussavgautunandweuinn (7.12-7.73) ansaiuinwlabites
nh 12 e lusswhemaiiuinwmut vasudosvueegludnedess: 24.51-24.68 I liuaneaniu M pH wazUsnmnsa
MnNAagludN 3.86-3.90 waz 888 1.16-1.19 MUY ANNANITOIUNITIUBYNadas: (DPPH) wazU3nuiluadn

& PR 1 y o ¢ & o & oy = oo a a o '
mnnadaninguluin 6 darusnzasmaiuinm nnuuiisaeasauiadioin 12 Tuasidweulnlyenfiviidranasad
gaLilea @ L* uaz a* Huwlinaeas dauen b* Huwlinisdu linunmsusnduessaszaznmmsiusnen gaunidnivue dad

waz waz E. coli Aenlihutnaminnasgiuiimuue

Maawy : ed naviau napduiiaue anumansalumsmusyyadds: Wuadnnivue

ABSTRACT

The objective of this research was to develop chili-mulberry sauce mixed with Ladyfinger banana (MSL) to satisfy
consumers, as required by community enterprises. The effect of the quantity and/or types of ingredients on chemical and physical
properties, and sensory evaluation of MSL was studied. It was revealed that ingredients of 12.15% fresh red Chi Fah chili, 2.70%
fresh Kra Liang chili, 12.15% dried red Chi Fah chili, 10% sugar, 16% vinegar, 5% garlic, 4% salt, 9.35% Ladyfinger banana and
28.69% mulberry juice were appropriate to produce MSL. The amount of modified tapioca starch (MTS) and xanthan gum (XG),
0.03% and 0.05%, respectively were sufficient to improved viscosity and stability of MSL product. The sensory acceptance was
evaluated between like moderately to like verymuch (7.12-7.73) by 80general consumers and could be kept at least 12 weeks. The
total solid was not significant different (24.51-24.689%). The pH and total acidity were between 3.86-3.90 and 1.16-1.199%,
respectively. The antioxidant capacity (DPPH) and total phenolic content gradually increased during 6-week storage and then decreased
until 12-week storage while anthocyanin continuously decreased during 12-week storage. The color explained as L* and a* were
likely to decrease while b* was likely to increase. During 12-week storage, layer separation was not found and there were less of total

microorganisms, yeasts and molds and E. coli than those of Thai specified standard.
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3.87 uardiUSunmunsndaeas 1.18-1.19 UaLINNI
Sieneiviinamewdisnavuaiien liuaneatu Taod
USanameauda 38z 24.66 - 24.74 UanAINILiG
Siasnzsien DPPH USinaiansusenauilusdnniviug
wazUSunaansuaulnloendiy wuhweansnuaniau
113 4 g3 fien DPPH agludiedonos 64.18-64.74
fUsmamsUsznay  Husdnnanuandude
59.00 mg GAE/g ExtractuaziuSinaasuaulnlaen
Huagludesening 3.41-3.44 mg Extract/LUd0S ¥
Wuhmsld MTS wae XG TumaansSnuantiaus ui
Ha@a@ DPPH U3unaidrsusznauiluadnninue
wazUSinaasuaulnlaenfiviissnniianlivand

AUt NINESAYNNEDA

na5197 3 uaeldiiuiigesnsnua
vialou™ 11 4 gns AlFansliamusuniiafiuandraiu
Fana lrAFuazaNuniinyaInlagalinNLANES
fuadiltesdymasds (p<0.05) Toailafinnsld
aslenuiuwilaiiuanniy é L* azlidanatada
FladAunNada waze a*lanuuanaenuadled
Hod1anINada (p<0.05) deudazlainwualny
uanensasUSanaueulnlaeniiu wileafiiasanni
Taseaufidanadansiiaduasdiadne lithazdu
Uuraualsfivesd wiaaratinarndjisen
sandaduilasnnanudouluisesmsiiaufisend
ihaalaalierdoiaulmiildnsnifuasanas
(Mercadante, 2008) lunnizficnanumilafisiingy
e MTS waz XG iiwauloogasil 4 il# MTS was
XG U511 0.05:0.05 FAanuuiiauniian Taeda
lﬁmnixﬂxmqmﬂwaﬁaﬂﬁqm (3.23 WUANAT/30
UN) Yo L UNUMSLENFUT BT B ITRINENED

naiauY W 4 g5
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USnamsli MTS was XG fidedu (ma wasanuzaulassiuuandaiu (p<0.05) Taagasi
il 4) fwademsliezuuuanugaunngnaseudy 2 ldFuasuuuanuroutiosiign soiignsil 3 uas 4
Tos wuidunau semd aduds anunilaua:  liflanuuandedumesds (p>0.05) uaztlu 2 gas
anuaansolumsinns 4 gas fasuuuamuzevld  AldSuezuuuemuzaugsiiye

UANANAUNNEDA (p>0.05) lurmefianwuzling

= - o ' v s et v
MITNN 2 Qmmwmqmu‘uawaamnmamuauwaunmﬂmuuammumﬂ‘u MTS waz XG

MTS:XG USinawasud @ pH™ USanunsa anuansalumsau HWuodnniviue waulnly-
nvrua™ MINNe "™ ayaa-dasz (DPPH)™ ' (mg GAE/g ey
(5ee0y) (Sanay) (So8ay) Extract)™ (mg Fxtact /L)
0.03:0.03 24.69+0.19 3.87+0.02 1.18+0.02 64.74+0.21 59.00+0.00 3.41+0.49
0.05:0.03 24.66+0.14 3.86+0.02 1.19+0.01 64.60+0.68 59.00+0.03 3.44+0.44
0.03:0.05 24.74+0.10 3.86+0.01 1.19+0.02 64.39+0.61 59.00+0.02 3.41+0.62
0.05:0.05 24.72+0.17 3.86+0.01 1.19+0.05 64.18+0.53 59.00+0.00 3.44+0.19

e : Aade + andesuuanesyu
™ yangde liflianuuanimeaiumeada (p=0.05)

'Hanududumadne 200 mg/mL

M3i 3 guMWNNMeMwarsKsnHanlaundundIBEUlaweiinslE MTS uas XG dheiy

" a T
MTS:XG 385 i:ﬂ:‘l{l'}xjﬂ’]ﬂ‘ﬂa MSLLYNTU*
L a b (WuALa3/30 M)
0.03:0.03 27.53+0.10° 27.10+0.16° 18.59+0.14" 6.02+0.17" Tdwumsuanau
0.05:0.03 27.16+015" 27.39+0.13" 18.86+0.10" 5.51+0.23" Tiwumsuandu
0.03:0.05 26.23+0.12° 27.65+0.14" 17.96+0.13¢ 5.14+0.17¢ Tdwumsuanau
0.05:0.05 26.44 +0.19° 27.20+0.15° 17.56+0.15° 3.23+0.29° Tiwumsuandu

e : Aade + adeauuanesyu
: 2
monwfisenulunnasudasenuuandvatiiidsdagmeada (p<0.05)

4 , o
* Manamuld 3 lue

MIf 4 AsunueNNTBUTRAWI IRaVBUHENNGIBEUTaueiSTE MTS was XG dhedunnduslaasiuau 50 au

MTS:XG AZUUUANNTAY (9 FTAUATUUL)
anun Gl nau™ M6 " Waduda™  anuwile™ ANNTIND ANNZaY
Usng Tumsn™ Toan
0.03:0.03  7.15+0.80™ 6.92+0.83" 6.61+0.91 6.87+1.05 6.83+1.27 6.74+1.15 7.00+1.05 7.04+0.92"
0.05:0.03  6.91+0.82" 7.05+0.90" 6.63+0.90 6.56+1.05 6.96+1.32 6.87+1.15 6.53+1.07 6.81+0.96"
0.03:0.05  7.56+0.86" 7.51+0.87" 6.82+0.86 6.91+1.16  7.02+1.34 7.02+1.17 7.32+1.09 7.36+1.01°
0.05:0.05  7.05+0.93" 7.26+0.94" 6.48+1.06 6.75+1.22 6.66+1.18 6.81+1.16 6.86+1.13 7.02+0.64"

nnawae : Amde + andeauuanesyuy
monusicmenulutangasanuuanaeaglitadnnymeadd (p<0.05)

™ yangi ladflanuuandenumeadd (p=0.05)
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3.3 manadauguilnanily AaUUMSLE MTS waz XG Failudnuuima

MZaaNINNaniaus gasn 3 nadau

a

Juilaaniludnu go au Taanagaumedszam

v @

v k4 J o = Aal
JUNFNIUAINNTDUY IﬂLLﬂ anumsﬂﬁﬂ{] d nou

L% e . . Tuensed 6
58206 tiladued anuniie aAnumnsalumsin way

P lumsUS UL FNHETIR AN SN AT LA
Tagwui lainumsuengunasliiansieaaumuad

H v < @ I [ ¢ @
m‘lu’sm’mm‘smusnmuJuL’Jm 12 dUavi aeuans

4 iy = Yo 2 Gl']‘i']\iﬁ 5 ﬂ%tLuuﬂ'ﬂNﬁaUﬂaﬂ‘ﬂaﬂw%ﬂwaﬁ&iaumﬂuﬂé’]ﬂLﬁuﬁauqﬂﬁﬂ
anugaulaeny lanaasudaaluansnd s guilaa

v @ , o Fuilnadiuau 80 au
MWazuuuanuravaglugn 7.12-7.73 aglusseu

= AMANHIE AZUUUANINTDY
ﬁBUﬂWHﬂa’NfN‘UE]‘UN’]ﬂ : .
(9 FLAUASIUU)
& @ = ' o anvozlang 7.73+0.96
3.4 2V1YNVTAUTAVITDIWINUIVNDUNINNIIE
9 Gl 7.34+1.01
g A '
LUNauIN nau 7.11+1.02
kAl 7.64+1.14
3.4.1 @mmwmamﬂmw Lﬁaﬁuﬁa 7.25+1.16
M -
= A v = ' ANunila 7.12+1.13
AMNNIFENTILUDNAUYDNBDINWINHNIVINDU
. o o anuE e lumsn 7.45+1.21
nlail% MTS wae XG thansuenguraatinuuiinvin
Ny “ anuraulaain 7.56+1.10
£ < 4
HFNNIILNUINTE
My 6 AUMWIMENNYBIZRENINNMBURENNAIELE U
" a T
32HLIA) and eI MIULNTY
mstiusnm . - ; (URNAT/30
L a b
(Fansh) i)™
0 26.48+0.16" 27.92+0.47° 17.35+0.31° 5.10 £0.17 Tawumsuandu
2 26.46+0.32" 27.83+0.40" 17.40+0.38° 5.20+0.10 Tawumsuandu
4 26.18+0.46" 27.41+0.25" 17.18+0.16° 5.23+0.35 Tawumsuandu
6 25.73+0.24" 26.89+0.59™ 17.63+0.44" 5.27+0.31 Tawumsuandu
8 25.26+0.12° 26.84+0.12™ 18.32+0.26" 5.27+0.31 Tawumsuandu
10 25.16+0.09° 26.68+0.16° 18.66+0.55" 5.27+0.12 Tawumsuandu
12 24.68+0.16° 26.61+0.16° 18.91+0.64" 5.30+0.10 Tiwumsuenau
NN : s + ﬂ'nﬁ:mmummﬁm
ﬁ'ﬁé’nmﬁ&hqﬁuiuLLmﬁmammwmmndNaihqﬁﬁ'ﬂﬁwﬁzymmﬁa (p<0.05)
™ yangde laifianuuanieiumeada (p=0.05
= 4 < [ % " a
3.4.2 ANINN AN NIDYIL 64.62 LUU 75.62 danAdNnUMNUDEN

diaszaznanfuinwidune 12 §Umv
wuhgaawinuavsiaus Uinaueudaiimuang
Tuza4 24.45-24.68 Laifianuuanaamaddd Jen
pH 5211314 3.86-3.90 uaziUSuransaneuue
So8ar 1.16-1.19 (msw?'; 7) ﬁv'wh pH uazdsunm
nsafien laiuandrefuanntn wdwuinilamsiiu

o \ o o ] , J o Extract/L
SnwirnulUaudedoin 6 @ DPPH tiazy

navnafiiaiaEuan 59.07 U 70.30 mg GAE/g
Extract 91N HUWU3167 DPPH (3uiiA1anasaud
FUa# 12 (3owaras.o7) uldenduan A
wadniflA1anaaduiy (45.43mg GAE/g Extract)
daumuaulnloenfiuiisanasedniiieday naan

Sxa21871015LAUSA 1N 3.42 (U 1.17 mg



Journal of Applied Science and Emerging Technology (JASET) Vol. 23, No. 1 [2024]: ¢250613

MINd 7 qumwiuaizesseswdnraniaunanndsEuiiou

UL U @ pH Ysnunsa anuaansalums Huednmavaa uauln-
mafiusnm youdaranae™ Hanuo supyyadass (mg GAE/g loeniiu
(Fanih) (%) DPPH (%)" Extract) (mg Bxtiact /L)
0 24.68+0.19 3.86+0.01° 1.19+0.01° 64.62+0.32° 59.07+0.25° 3.42+0.08"
2 24.45+0.20 3.89+0.01° 1.17+0.01° 67.09+0.65° 63.13+0.21° 2.98+0.17"
4 24.54+0.27 3.89+0.02" 1.17+0.01° 70.61+0.63" 67.33+0.06" 2.56+0.96°
6 24.57+0.31 3.89+0.02° 1.17+0.01° 75.62+0.32" 70.30+0.10" 2.25+0.30%
8 24.51+0.45 3.90+0.01° 1.17+0.01% 60.68+0.37° 58.37+0.06° 2.00+0.29°
10 24.54+0.14 3.90+0.02° 1.16+0.01% 53.49+0.56" 50.53+0.12" 1.59+0.30°
12 24.58+0.16 3.90+0.02° 1.16+0.02° 43.97+0.42° 45.43+0.67° 1.17+0.30°

nNEme : Awde = andeauwnasyu, 'Menudaduiage 200 mg/mL

monusnaenulutugasanuuanaNag Nt Ay mMesdd (p<0.05), ™

3.4.3 @mmwmm”m?é‘ungﬂ’

NAIINNISLAUSNEINAN N UviBadWINHE

=

' d' a v I
nNaUY NanNivies (30 evanBatdad) Uu
58850081 12 dUa9 wuhiduiuadunidnivue
IUNIEBFAULLTIFNNT 10 CFU/g (M0ENgad) uay

U Escherichia coli 0 3 MPN/g

4. nsandse
4.1 MTFTNUUIAANFAN UTUBITDIWINHANNDY

NANNSINAUN DU

gnadauliraugasniisandniaauiulluss
FoanIsIudsalSa i NINT Y
e

Usulpssamdaunssnalagasinianvasidathunang

= = g = I'd =
wazdsamaLdsen Iﬂﬂﬁ]?ﬂﬂ?i?tﬂiﬂ%%ﬂmﬂ??‘l‘ﬂ?ﬂLﬂN

v
' 3

FoanInuanNau Rladia) pH a1nd 4.5 uazdl
Usinamesudanavualaidinindesas 20 duduly
MAUNUTNINATTIUNAAN LaslimsUSudiunanau
I8 fumaandnwansious fifldrutsznaufininzan
Tumsuansaansnuaniou e WanaRhLAIEa Win
nssimaEeaaninEThuasuis thenanme hdumey
nsufnuazihuantay indauszndrduiiamndes

¥ 12.15, 2.70, 12.15, 10, 16, 5, 4, 9.35 WAz
28.6 MUy Fel@sunzuuuANNTI UG U NN
Using & nau sd91d (Heduia aunia
anuansalumsinuazanugaulessiy WUy 7.56,
7.51, 6.82, 6.91, 7.02, 7.32, Ua: 7.36 ALUWUU

MNFIAU FsAUINUTAzuLNAN N UREET

vanate liflanuunndeduneedd (p>>0.05)

o & o o o v Vo I
s20U 7 AzuuY Fduszaunsansule uaadralsn
AINWUINANNTUENTUNSINNAINANNUN NN 39
aaaimMsAnasIreNNeIc lagld MTS waz XG
< o 9 Y a 3’/ 3’1
Wuastasnulilifiansuantuzasnad luaunsu
aall

4.2 mananngaunmlaednwnnsld MTS uas XG

a ] <
luvaawsnuavyauuannaInauiiauia

NNM3LE MTS wae XG lunaansnuanaiau
9919 4 gasiien pH uasfivinanse agluinad
N1AIFIUMNYTENANIATTIUHEN A UGN TY
(Ministry of Industry, 2018) lagfivualvigadansn
dasilen pH lithu 4.5 waziiUSinamnsanamaa i
Zauaz 10 uennniUSinaasuianaaans 4 g9
finlaiuandnnuuazaglunasiinasgrumudszmea
N3ENIIEITITNGY (389 gadugiia (Ministry of
Public Health, 2000) Tagmwnualidmauiananae
Faslsiviaanindasas 20 willSnansauazan pH &
@h"lﬂé'l,ﬁmﬁ'u*zfaasl,u'ﬁmmmmﬁ"ﬂﬂﬁﬁiﬂmmﬁimﬂ
Tugr95e88z 1.12-1.20 WAL 3.82-4.05 MUAU
(Promkhanet al., 2007)

msl# MTS waz XG luSanasnniudina
Thenwnilageau Tos MTS Wuiagdaruaimsm
wihAtinanuiuniiouaziiinanasdr s
HANS e uananiifeianuaIudanNNiay ne
wazusadou dru X6 Wumsitlianuduniiags nu
daan1z pH lugenie uasnudagmugiige il

uaniuiIgUsulpananiiovasgaaliinaiy
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ganndasnuaIauniiafiialddranisinszes
mamsluaiiiisanaiaUsinawes MTS was XG
RN UMTINTIUYDY MTS Uaz XG ﬁwma’%qué
Thaeansniiisnuariuniialasanuniiefiuiaiu
Lﬁltl’ﬁllaﬁfTUﬂ’J']Nﬁ’]N']‘SﬂIUﬂ’]iQWLi”ILLaxﬂ'l‘jWEN(;f’J
saufout mildauthiidanusinsalumswesd
lawndenaldiiannunialdags nsldaasy
Pwfunvashshiiiesuasisemsasgluazms
N5£18H7 ﬂ'%'miﬂ:aﬁ'uﬁal,ﬁﬂm'ié:mfﬂfﬂé'ﬁ
(Gamonpilas et al., 2011; Souza Almeida & Kawazoe
Sato, 2019) waziiNadpANNENTAlUMIINTDE
mﬂNam‘mmaaummﬁamuﬁuhgmﬁ 3
waz 4 lgsuazuuuanuraulunnmuliwaneieny
udiilafinsandeazuuuanumauiiuiesnsy (7
azuuuauly) gasil 3 i 6 gadnuusildsuasuuy
WABNINNTY 7 Azuuussiigasi 4 Hiiee 3
aadnuaAldsuazuuuaNnh 7 Avuun Snhgasi
3 ludnwmasauanusautufuilaamluuasinm

ngmsiiusnwealy
4.3 minmaaug"ﬁfnﬁﬁ’ﬂﬂ

BadN a5 UMW aulasumsaansuan
Juslaa lasfiasuuunissansulunnquansus
NN 7 azuuy laamsldaandiuves MTS uas

XG Mnanzan M lvanyaeiilpdNnaaIgadinny

]
N =

aeen denuvilauaziauaniinelaladng wasi
HafaRzuUNANNTAY wasialiangnisiiuinm
mu%u (Sikora et al., 2003; Sikora et al., 2007) Cai
et al. (2020) WuinslEgansmiulseiu XG tite
dinenaduniiaWiureansdome i lvgnadauiu
Tazuuumasnasaumelszamduiadige Tos XG
ansnaamstaaauiinastiuazaamaiasinngie

FUABIFMN B0 WAz IVLpdNNENANNAIA

4.4. mglmﬁﬁufnmwaaw‘s‘nwaww’aumawna”m

s A
tauNaN

4.4.1. AMIWN NN
NNMIATIVFBUAMMN NN N UMWY
ADFWSNHANNAUY TUTENINNISLAUTAE WU

A15LABN LY MTS SINNU XG d1N150828 68353

10

Aaanddlumsaamsuandiyagadle diasnnihli
Waduiavairaaninuavtaus danuaad 1l
Hamstaasuiiuazuensuluszuinmsiivinmle
dnnlFasivenuduniiaisesiowsn Taadisenu
NmslFamsansaamsaaaudsiiesasraiedluged
NeFamnd faiihuedueasuiasnnanmenas
amsthusnwiduiar 2 de19 (Cai et al., 2020)
agalsiaunuhenuviinvesreansnrartaus §
wnTinanas (szezmemsluavassadiiasy) uad
alduandrafumeaddiiafusnuifune 12
FUa¥ Aa18AdINUSIBIUNISANEITRFTIUIIN
dulzsauazgadwsn (Promkhan et al., 2007; Srikram
et al., 2019) M5lH MTS laguannu XG dansals
Wuaslvenuesawaclienuduniialafnasn
szazIMSAUSIEN (Pongsawatmani et al., 2011)
diaszaznmmsiusneiinduy wui @ L* uay a*
Fuulinenas (26.48-24.68 UAY 27.92-26.61
MNEIGU) warar b* Huudldniindiy (17.35-

v
a aaa o o

18.91) EJ'F\)Lﬁi’J\‘m’F\ﬂﬂﬂﬁitﬂﬂﬂ{]ﬂﬁ‘c’lﬂﬂu'm?aiﬂﬂﬂ'ﬁ

@ A

WUasenszuiaihmasdidnunse sziiluniie

e

musssumalumea hliAemsiiidas lasdnge
uaNad N wazusonquiaie Wudisslfzenaanan
(Michael Eskin, 1990)uananiiusunaualsiivasd
Mduansduaslunsnduiusiumenusnd Taauals
fupsdiiladuiatuanuioundausaaziiaUfisen
aan%mﬁmﬁmmnmm%aulﬂL%Qﬂﬁtﬁﬂﬂﬁﬁ%mﬁ
ihaalaalierdaiaulmiildnsnifuasanas
(Mercadante, 2008)
é’qﬂv'uiusw'jwﬂs:mumsLtﬂsgﬂ%aaw%n
uaviaus mziialjnsenlalawelsmdurauals
fuasdla vlvdiiavaswdasamiannas Snnamn
Fulilumalaiigumniivesihliusuasanuiauly
FEWINNTLUIUMSAUS AN T DFUITRINTNHE
wiaus lvndesudiiidaazuld Feganndasfiu
M3ANEIWDY Deesanam et al.(2012) Aila¥hmsdnen
msfuSnshwinsas wuh datiusnuihwsnaes
wusuazdenaliaemuae smenududuauesd
ey v X

(D980 BN LAKRAAN NN FINT UL BLAUS A

wudule
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4.4.2 paumwnaAs

NNMIATIVFBUAMMN NN NI ULV BIT D
WINHarNa U Tuser3IN9NISLAuUSAE) Wudd
ANaINsalunIsdiueyyadass DPPH uas
Usinafluadniun ity Tasmsiinduassdn
DPPH waziuadnluseninamsiiusnesaaiaan
msLﬂﬁ'ﬂuLLﬂawaqmﬂﬁmsaaﬂqm'ﬁ(mq%mmﬁﬁﬂ
Suﬁﬁqwéiuﬂwiﬁwuaqyaﬁasmamﬂumﬂhmﬂ
d15UsenauWNuadn (Huret al., 2014; Lee et al.,
2008; Miglio et al., 2008) 34¥11% @1 DPPH uaz
USainafluadniiivannaiumendemsiiudnunlugig
0-6 dUaY nasntumiluaanizuiimsidaname
400A384UA DPPH #anas Mstiiaauwad DPPH
waziuedn lulgduwusiumuaulnlaeniiuiida
anasagedatiinsluszuiemsiiuinm aadulule
Jre5Usenavveriafiiasulvaiiinarnnsi
UAN3enuULeszuINaIswadWusa ¥iaa1an
Uinsenfuthmaiond srsiediu saaslasanlyd

o o

nsauaanasin nIRduNIdau viaamsduniagau

]
1ol @

555398 M lAiaasivinilauantdduasaiu

q
!

aynadass wazduurlinanaviaaisiiuly

(Castro-Lopez et al., 2016)
4.4.3 @mmwmm”m?z‘iun?ﬂ’

NNMINTNFDUANMNINGNL AUV Hopesed
wsnwandaus lusenimsiiusnm wuin Usanam
L%aﬁgﬁu‘w%ﬂ’ agmalunamionaMNATTIUNE 0.5 iy
#RaW3n (Ministry of Industry, 2018) Aa N3 nIugaUVse
MWanNAAINIY 1x10° CFU/gltas fiaduaznaini 10
CFU/g ua E. coli 81031 3 MPN/g ua@aslvi Wiuadd]
UM stuMsEEad g Mg ussnaiivnzanas
aansarimegdunsd waziaszaznamatiuinwle
( Chaikham, 2018; Maina, 2008) Baharfar et al., 2015;
Lohachoompol et al., 2004) wanmniissisznauiluadn
wazwauTnlzeniivlunavaioudif g s & uansd
auyaddaud) feansodudamaf ausadasde uasd
qwéﬁuﬁ%mm’%maﬂauvﬁizﬂﬁ dnee (Baharfar et al.,
2015; Lohachoompol et al, (2004) d9walwuUs u1a
dayaunidluzeswinuavdaus deag meluinasd

1 [~ S [ L4
mmgmluszmwﬂszmumimmﬂml,ﬂunm 12 donvi

11

5. unaqu

HoawsnHavs auNaNnd8E Ul aunedilaan
maUFulRsamamanAandnd arizasaunnnga
WUIIMSLE MTS 58882 0.03 way XG 3089 0.05 &
enunzanhn lFduansienuduniiowas ey
MM lundan el loadien pH USinaunse uasamuaaud
ﬁy'wumazﬂul,ﬂmsvfmmgmﬁﬁmum diashinnasau
fuslnamll wuildSuasuuuenumeveglussdusay
thunandezausnn ssnsanusnwdusseznanade
Yion 12 AU Mipamniivias uazmsndazeanInug
wiauniidunsandaE uiiows dadlumsduady
misl#iagavluiosdu deiinyamuasmslds:Tomi

NNnAEE U laINNENIY

nannssudszna
AMEHITHYDVBUAMNYINGNEIIBNF -
ansgioriliilinmsaivayunuidenlosaase
pavavandIsviaguguniaulunthulhndle uaz
AnuAgNEuTIUaTINTaAT A SanTagans Al

ANNIINND wasiarunlunuIemefanai

ONGAYCARED

Almeida, F. S., & Sato, A. C. K. (2019). Structure of gellan gum-—
hydrolyzed collagen particles: Effect of starch addition and coating layer.
Food research international, 121, 394-403.

AOAC. (2000). Official Methods of Analysis of AOAC International.
Virginia: Association of Official Analysis Chemists.

Auppatak, C., Suttha, V., & Bunyasawat, J. (2015). Development of
readymade sauce product from water melon rind waste. Research report.
Faculty of Home Economics Technology, Rajamangala University of
Technology Phra Nakhon. (in Thai).

Baharfar, R., Azimi, R., & Mohseni, M. (2015). Antioxidant and
antibacterial activity of flavonoid-, polyphenol-and anthocyanin-rich
extracts from Thymus kotschyanus boiss & hohen aerial parts. Journal of
Food Science and Technology, 52(10), 6777-6783.

BAM. (2001). Bacteriological Analytical Manual. U.S. Food and Drug
Administration.https://www.fda.gov/Food/FoodScienceResearch/Lab
oratory Methods/ucm2006949.htm.

Butkhup, L. (2012). A comparative study of flavonoid content and
antioxidant activity in various mulberry cultivars. Research report. The
Thailand Research Fund (TRF). (in Thai).

Cai, X., Du, X., Zhu, G., Cai, Z., & Cao, C. (2020). The use of potato
starch/xanthan gum combinations as a thickening
formulation of tomato ketchup. CyTA - Journal of Food, 18(1), 401-
408.

agent in the

Castro-Lopez, C., Sanchez-Alejo, E. J., Saucedo-Pompa, S., Rojas, R.,
Aranda-Ruiz, J., & Martinez-Avila, G. C. (2016). Fluctuations in
phenolic content, ascorbic acid and total carotenoids and antioxidant
activity of fruit beverages during storage. Heliyon, 2(9), e00152.
https://doi.org/10.1016/j. heliyon.2016.e00152.



Journal of Applied Science and Emerging Technology (JASET) Vol. 23, No. 1 [2024]: ¢250613

Chaikham, P. (2018). Effect of coconut and white sugar on qualities of
healthy chili sauce mixed with ripe papaya pulp. The Golden Teak:
Science and Technology Journal, 5(2), 1-5. (in Thai).

Department (2015). Chumphon Ladyfinger
http://www.ipthailand.go.th/ images/781/gi_56100097.pdf. (in Thai).

Dilas, S., Canadanovié, B.J, & Celkovié, G. (2009). By-products of fruits

Intellectual ~ Property. banana.

processing as a source of phytochemicals. Chemical Industry and
Chemical Engineering Quarterly/CICEQ, 15(4), 191-202.
Gamonpilas, C., Pongjaruvat, P.,

Seetapan, N., & Thamjedsada, N. (2011). Physicochemical and

W., Fuongfuchat, A., Methacanon,
rheological characteristics of commercial chili sauces as thickened by
modified starch or modified starch/xanthan mixture. Journal of Food
Engineering, 105(2), 233-240.

Hatano, T., Kagawa, H., Yasuhara, T., & Okuda, T. (1988). Two new
flavonoids and other constituents in licorice root: Their relative
astringency and radical scavenging effects. Chemical and Pharmaceutical
Bulletin, 36, 2090-2097.

Howard, R. M., Jacqueline, H. B., & Anna, V. A. R. (2012). Sensory and
Consumer Research in Food Product Design and Development. Wiley-
Blackwell.

Hur, S. J., Lee, S. Y., Kim, Y. -C., Choi, L., & Kim, G. -B. (2014). Effect
of fermentation on the antioxidant activity in plant-based foods. Food
Chemistry, 160, 346-356.

Jeenphakdee, K. (2003). Study on chili sauce production from banana flour
[Master’s Thesis]. School of Gradute Studies. King Mongkut’s Institute
of Technology Ladkrabang. (in Thai).

Jiang, Y., & Nie, W. J. (2015). Chemical properties in fruits of mulberry species
from the Xinjiang province of China. Food Chemistry, 174, 460-466.

Kaewruang, W., Wongcharernwanakit, S., Ingkaninan, K., & Wongthai, J.
(2006). Antioxidant and folic acid in fruit of different mulberry (Morus
spp.) Varieties. Abstract. https://qgsds.go.th/newosrd/wp-content/
uploads/sites/115/2021/08/2549-19.pdf. (in Thai).

Lee, I. H., Hung, Y. -H., & Chou, C. C. (2008). Solid-state fermentation
with fungi to enhance the antioxidative activity, total phenolic and
anthocyanin contents of black bean. International Journal of Food
Microbiology, 121(2), 150-156.

Lee, J., Durst, R. W., Wrolstad, R. E., & Collaborators: Eisele T Giusti MM
Hach J Hofsommer H Koswig S Krueger DA Kupina; S Martin SK
Martinsen BK Miller TC Paquette F Ryabkova A Skrede G Trenn U
Wightman JD. (2005). Determination of total monomeric anthocyanin
pigment content of fruit juices, beverages, natural colorants, and wines
by the pH differential method: collaborative study. Journal of AOAC
international, 88(5), 1269-1278.

Lohachoompol, V., Srzednicki, G., & Craske, J. (2004). The change of total
anthocyanins in blueberries and their antioxidant effect after drying and
freezing. Journal of Biomedicine and Biotechnology, 2004(5), 248.

Maina, A. (2008). Development of chili sauce mixed banana product.
[Master’s Thesis]. Graduate School. Chiang Mai University. (in Thai).

Michael Eskin, N. A. (1990). Biochemistry of Food. (2™ ed.). New York,
USA: Academic Press.

Miglio, C., Chiavaro, E., Visconti, A., Fogliano, V., & Pellegrini, N.
(2008). Effects of different cooking methods on nutritional and
physicochemical characteristics of selected vegetables. Journal of
Agricultural and Food Chemistry, 56(1), 139-147.

Ministry of Industry. (2018). Thai Community Product Standard. Chili sauce
289/2561. (in Thai).

Ministry of Public Health. (2000). Notification of the Ministry of Public

Health. Re: Some particular kinds of sauces. No. 201.

12

Naczk, M., & Shahidi, F. (2006 ). Phenolics in cereals, fruits and vegetables:
Occurrence, extraction and analysis. Journal of Pharmaceutical and
Biomedical Analysis, 41(5), 1523-1542.

Natié, M. M., Dabi¢, D. C., Papetti, A., Aksi¢, M. M. F., Ognjanov, V.,
Ljubojevi€, M., & Tesi€, Z. L. (2015). Analysis and characterisation
of phytochemicals in mulberry (Morus alba L.) fruits grown in
Vojvodina, North Serbia. Food chemistry, 171, 128-136.

Nuaypirom, W. (2003). Mulberry fiuit and processing. Chiang Mai Mulberry
Research Institute. Department of Agriculture, Ministry of Agriculture and
Cooperatives. Bangkok, Thailand: Nantakarn Graphic Printing. (in Thai).

Pongsawatmanit, R., Yakard, N., & Suwonsichon, T. (2011). Effect of
xanthan gum on the quality of syrup thickened by modified starch during
heating and storage. Agriculture and Natural Resources, 45(1), 128-
135.

Promkhan, S., Rimkeeree, H., Chantrapornchai, W., & Cheanuputh, S.
(2007). Development of pineapple thick sauce. Food, 37(2), 173~
185. (in Thai).

Sangteerakij, D., Rodyu, S., & Junden, S. (2023). Nutrition composition and
anthocyanin content of mulberry fruits (Morus alba L.) by different ripening
stage grown in the south of Thailand, applicants in sorbet and sherbet ice-
cream and analysis of physical, chemical and sensory evaluation. Emirates
Journal of Food and Agriculture, 35(2), 130-138.

Sikora, M., Juszczak, L., Sady, M., & Krawontka, J. (2003). Use of
starch/xanthan gum combinations as thickeners of cocoa syrups.
Food/Nahrung, 47(2), 106-113.

Sikora, M., Kowalski, S., Tomasik, P., & Sady, M. (2007). Rheological
and sensory properties of dessert sauces thickened by starch—xanthan
gum combinations. Journal of Food Engineering, 79(4), 1144-1151.

Singleton, V. L., Orthofer, R., & Lamuela-Raventos, R. M. (1999).
Analysis of total phenols and other oxidation substrates and antioxidants
by means of Folin-Ciocalteu reagent. Methods in Enzymology, 299,
152-178.

Siripanporn, J., Boonpunt, T., & Teangpook, C. (1999). Study on processing
of banana sauce. Food, 29(3), 167-179. (in Thai).

Sonsa-ard, N., Thongpliw, N., & Thongmaen, P. (2016). Production of
mixed wine from sunroot and mulberry. pp. A297-A303.In The 8th
Rajamangala Surin Conference (8th RSC) “Research for Thailand 4.0,
22-23 December 2016, Rajamangala University of Technology Isan
SURIN Campus, Surin. (in Thai).

Srikram, A., Tapanapannitikul, O., Saelim, J., & Suwannawong, S. (2019).
The production of chili sauce suitable for community enterprises. Khon
Kaen Agriculture Journal, 47 (Suppl. 1), 1031-1036. (in Thai).

Stone, H. & Sidel, J. L. (2004 ). Sensory Evaluation Practices. 408 p.
Redwood City, Academic Press Inc.

Thampitak, K., Pimisa, R., Pongcharoen, P., & Hwanhlem, N. (2020).
Antioxidant activity, chemical, physical and microbiological properties of ripe
black mulberry (Morus nigra L.) cultivated in Khaokho, Phetchabun.
Agricultural Science Journal, 51(1) (Suppl. 1), 26-31. (in Thai).

The Office of Industrial Economics. (2016). New market..MENA (Middle
East and North Africa). Ministry of Industry. http://fic.nfi.or.th/mena/
images/pdf/Book_MENA.pdf (in Thai).

The Queen Sirikit Department of Sericulture. (2019). Alternative Sericulture
Product: Thailand Agriculture Mobile Information System. Office of
Sericulture Research and Development, The Queen Sirikit Department of
Sericulture. (in Thai).

The Queen Sirikit Department of Sericulture. (2023). The 5-Year Action
Plan of The Queen Sirikit Sericulture Office Region 5: Chumphon
Province (2023 - 2027). The Queen Sirikit Sericulture Office Region
5: Chumphon Province. (in Thai).



