NIansnaAluladnisens unninetdeasiy N 19 adui 1 unsiay - dguieu 2567 37

nswRIRandasianatagauluinaanluussyiaesneswag
Product Development of Toddy Palm Seeds in Sugar Palm Juice Packed
in Retort Pouch
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ABSTRACT
Nowadays, palm sugar is increasingly
processed into various products. This research
aims to increase the product value of palm
sugar seeds in sugar palm juice packed in retort
pouches. Analysis results of toddy palm seed
maturation 2 stages showed that young palm
with  the
highest liking score of 7.96 points, hardness value
208.83 newtons, soluble solids 7.03 “Brix, pH
7.43. The study of adding fruit pulp at 10, 20

and 30% into fresh palm juice resulted in the

exhibited favorable characteristics

highest liking score of 7.90 points at a 20% fruit
pulp. Furthermore, optimal heat penetration
conditions, defined by Fy, at temperature of
121°C for 6.6, 8.5 and 10.9 minutes at Fy 6.6
minutes presented superior sensory attributes,
including color, smell, taste, and texture at of
7.88, 7.78,6.98, 7.94 and 7.42 points, respectively.
Microbiological analysis revealed the absence of
total microorganisms, yeast and mold, heat-tolerant
microorganisms, and microorganisms  associated
with sour taste. Sensory evaluation scores showed a
decline in ratings as the storage time of palm sugar
increased. Scores ranged from 8.62 to 7.12 points for
characteristics rated as 'very like' to 'like moderately’
and none of microorganisms were detected during
4 month of storage.
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Table 1 Physical, chemical and sensory qualities of toddy palm seeds

Various qualities Stage 1 Stage 2
Physical quality
Hardness (N) 208.83+103.40° 960.24+105.93°
L* 33.81+0.30° 25.53+3.74°
a* -0.86+1.09° -1.88+0.51°
b* -4.96+1.43" -5.10+1.18°
Chemical quality
Total soluble solid (°Brix) 7.03+0.39° 6.44+0.09°
pH™ 7.43+0.27 7.44+0.29
Sensory quality
Texture (Hardness) 7.88+0.96° 7.88+0.96°
overall likeness 7.96+1.06" 6.38+1.62°

-b
Remark: °

Means within the same row with different letters are significantly different (P<0.05).

™ Means not significantly different within the same row (P>0.05)

Data analysis using Independent-Sample t-Test
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dula windu 7.88 Azluu wazAuYeUlayIY
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AZLUY kazANUYaUlagsIN WU 6.38 AzuUY
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Table 2 Sensory acceptability score of toddy palm seeds in sugar palm juice by different levels of

toddy palm seeds

level of toddy palms (percent)

Attributes Control (0)
10 20 30
Color™ 6.44+1.18 6.42+1.14 6.30+1.12 6.42+1.19
Sugar palm juice odor ™ 6.21+1.28 6.26+1.21 6.28+1.18 6.25+1.27
Taste™ 7.64+1.16 7.62+1.01 7.60+1.17 7.65+1.18
Texture likeness 2.88+1.88¢ 6.08+1.47° 8.84+0.99° 6.30+1.50°
Overall likeness 6.08+1.16° 6.24+0.98¢ 7.90+£1.19° 6.96+0.15°

-d
Remark: °

Means within the same row with different letters are significantly different (P<0.05).

™ Means not significantly different within the same row (P>0.05).

3. ANW1522L98INITUNINRIUAINTDUYB 9N
aragauluuIniagn (N Fo 1Wmuiewinny 6, 8
waz 10 w1f)
HANSNAGBUNITLNINNIUAIINTOUYBIGN
M1aoUluINNAIAUTIYINOTNINT HIUNITHLYE
a a = a &
Mgaungil 121 asmgaldua Man Fo Wwng fie
6, 8 kay 10 W19 Wand Table 3
ANAMNNNENMTBsgNATasaUlulINIa
o fal ¢ ¢ & A a
anluussyiueisnesninnd eenigamni 121
a P ' ' | A
D9ANTAITEd 9 Fo 7199 WU A1 Fo 1Whnunned 6
YRR Fo INANTAIUILYINAY 6.6 U Fo
Wnune9 8 ufilean Fo a1nn1sAuInsvinny 8.5
U9 wae Fo tWunuief 10 uilaal Fy 910079
ATUILYNIIAU 10.9 U AAINULANH 1998198
Hed Ay 9adan (P<0.05) A1d AINAIS (L¥) 3
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wnlduanasdefididuduilossornainisanie
Wiugadu Arduns () uagArdndes (b) @ a*
WINU -1.44,-1.39 uay -1.21 anUa1aua1 a*
WAy -1.44 ﬁLLmIﬁuqaﬁﬁu aglureAIaULARII
nanAugddenndlen wag A1 b* Wiy 7.74 &
wunltiugetu oglutisdiuan uansiwandusiiia
ponuvides Wiegamgilunissnidogeduhlides
durdestiuuiliuanan 3NN15ANYI989 Meenun
(2004) [11] Wuindvesumaaniiaduiuaudua
1§ﬂmaLﬁaqmmﬁiumwhﬁ?aqﬁu o dumnsne
nsl¥mnudeunsenisand elustsuamosladyin
T,vimmJgﬂimmimmammamlﬂmaﬂ%mu‘vrm
danadadiunseevilu uaznuinAdueuinia
Tnunawmesladfiniunisliaudeoussavameslad
Tuariidmdosiuiina

lawdyinereanswasinalulagnisemns aasmaluladnsnuns unInendesvigmesys

'Department of Food Science and Technology, Faculty of Agricultural Technology, Phetchaburi Rajabhat University


about:blank

NIansnaAluladnisens unninetdeasiy N 19 adui 1 unsiay - dguieu 2567 44

Table 3 Physical quality and chemical quality of toddy palm seeds in sugar palm juice packed in

retort pouch at various Fy

Product sterilization time (minutes)

Various qualities

Fo calculate = 6.6

Fo calculate = 8.5 Fo calculate =10.9

Physical quality

L* 23.01+0.29° 22.79+0.33° 20.11+0.53¢

a¥ -1.44+0.09° -1.39+0.10° -1.21+0.11°

b* 7.74+0.07° 6.12+0.22° 5.54+0.11¢

Chemical quality

Total soluble solid (°Brix)™ 17.40+0.05 17.44+0.01 17.47+0.00

pH"™ 5.63+0.05 5.62+0.01 5.63+0.01
Remark: € Means within the same row with different letters are significantly different (P<0.05).

™ Means not significantly different within the same row (P>0.05).

Fo target equals 6, 8 and 10 minutes : Initial temperature of food (°C) equal to 70, CUT (min) equal to

14, Press (MPa) equal to 0.2 MPa, Sterilized at a temperature of 121 °C, Cooling (min) equal to 20

AUSInaesudeiiazaneldeavan Y9N
magoulutiniaaaussgniinesming Aaide
121 99AaLTYd LIa1 Fo WinAv 6.6, 8.5 wag 10.9
Wi USinnmesudeiiavanel@vianuaivinfu 17.40,
17.44 waz 17.47 °Brix wuUSinameudsiiazans
ﬁﬂiﬁﬁg\‘i‘lﬁmmﬁLLuﬂﬁmLﬁﬂJQQGﬁULﬁ@ Fo Lﬁmqﬁu WA
ludanuuann1enues 19T ded 1Ay n19ad @
(P>0.05) 1atdumnsngiinainnseuiunisanelou
waaslutuneunisendofifiindu gumgiuay
ANUAUTINAYI N T ad 8981915 ANNNSVE18A
miazmﬂiummimﬁ'auﬁ'@ﬂwuaﬂﬁmaﬁﬂﬁ
USinanianas dwaliusinavoudaiugedy
[12] warapAAaBINUIIUIT8UDY Phaichamnan
(2009) [13] s euinArUsunameuiviazarels
Wanunvesinialaunaneslad dauvifu 12,0
°Brix A uvuArgstueIeudisufutima
Tnundn s1gsreznalunsyuIumsed ouay
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gaunniiNgs LamaiuaziidInalaun el
¥ 4 d’g

Aududug ety uwazeradumsisuiuiuniiy
mmﬂluﬁﬂmaimumLLazﬁwmaiuQﬂmaéauL‘%'uéfuﬁ
USuniige desavilienySinavendeimuniia

Arradunsn-ang (pH) vesgnanaseuluy
51@121&@‘1’7#2]%%@LLazU'ﬁagqﬁwa%w,wwsﬁ ﬁqmmﬁ
121 ssAwal@yd 1an Fo WiAu 6.6, 8.5 wag 10.9
YT ANUEIRU WU LT AULAnA19n ueg 198
edAgnisana (P>0.05) %ﬂ@ﬂmaéauiuﬁéwma
anflsdoussgivesmnd flgamgd 121 asen
WAl ed AT Fo 91ANSATUIMLYINAY 6.6, 8.5
wag 10.9 UM ANEIRU A1ANLTuNTA-A1a
WU 5.63, 5.62 uay 5.63 S9d0nnasiunuiITe
U89 Meenun (2004) [11] fdnwaramdunse-
g veunaalnunaLneslad awiniu 5.7
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Table 4 The quality of microorganisms toddy palm seeds in sugar palm juice packed in retort pouch

at various Fy

Microbial quality

Product sterilization time (minutes)

Fo calculate = 6.6

Fo calculate = 8.5 Fo calculate = 10.9

Aerobic plate count (cfu/ml) Not found Not found Not found
Yeast and mold (cfu/ml) Not found Not found Not found
Thermophile anaerobe ( cfu/2ml ) Not found Not found Not found
Flat sour thermophilic ( cfu/2ml ) Not found Not found Not found

Remark: Fo target equals 6, 8 wag 10 minutes , Initial temperature of food (°C) equal to 70, CUT (min) equal

to 14, Press (MPa) equal to 0.2 MPa, Sterilized at a temperature of 121 °C, Cooling (min) equal to 20

31N Table 4 HAN153LATIENMIUTUIURAUNT Y

(%
Y

Nmun UTnadadiuagsn UTnaauvidinuaiy
Fouge (thermophile anaerobe) Wag USHaRauvsy
Ayl A nsanus ea (flat sour thermophitic) Tu
anaageuluiimaanluussydsiInesnmng 7
ezht,%yaqzwqﬁ 121 pernmalded 7 Fo Winiu 6.6,
8.5 way 10.9 w17 awsavhateavesvente
AUN3E C botulinum wazaaUNTINguNUAINY
a3 (thermophile) lnwildn Fo aegetioy 3 u1i
Fsapnadasfiunuidoes Wattanasin (2002) [14]
ﬁﬂmiwznamazqmmﬁﬁmmzaﬂummﬂigﬂ
51@1@1@1‘14@&@@%1@2%33@m?s{Jaq Taenunal Fo
winfu 3.5 Wil figaumndl 114 esrwaidoa aded
T anlunissndowindy 25 uidl Fadletiinng
launanesladuinmaldnulsunagiunsdnguny
Sou Yoowitthaya (1992) [15] ﬁmumd’m@jmmmiﬁ
fianudunsasin (pH>4.6) agfasinuaaiaily
1u§J1L§aq§uw%’éLLazaUa§ (Fo) 89taenu 3
W UAZADAAE 03 UIIUITBUBY Intharak (2007)
[16] An®INTEUIUNTNISHERT INA DIV eaNUg a3
nasmnd lnevhnisand el gamgd 116 pean
waiBea 1 25 it aansavhaneideqduride
Tudrmsanldviomn saeaegninfvinm 4 wou
waz Suwanprasert and Insampao (2005) [17] 14
51891791 Nsi¥aumngilas 121 samiaalded LI
Fo WA 4.3 undl anansavinaneideqdunis
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B. stearothermophilus Saiduqauvdivuaadou
gefian AvhldAnnsEsLUY flat sour Tuems
ussgInesnmdudaiifinnudunsedii aneuide
wuimsendegnaaseuluiaanldgungien
o 121 asmiwailia A1 Fy Wiy 6.6 uiiinsaal
WUAWYIENNTTA

911 Table 5 MsUsgliuAnNMNSUTEEM
duiafivesgnmageuluimaanussginesnmd
LLazr;immsézhL%aﬁqmmﬁ 121 esrwaidoa 7 F
Wit 6.6, 8.5 ey 10.9 w1 aua1au Tuadnyae
sineq W & ndu (haalaus) sevd iWeduiauas
ANUYRULAYTINNUT

azuuud fuslaelinzuuuiingn Fo witdu
6.6, 8.5 way 10.9 ul ity 7.78, 6.86 uaz 6.82
Azl Ay Fsegluthaveuidndesfisuu
nans Tnegfuslanliazuuudvosdnioel i F
Wi 6 undl annfigauareglutisreutiunans
o1 dumegamgifiast uazanilddnariili
AaufAsensidadiiaailifeadesiueules
Fafnannisaareiavedlianaiianadisnin
Faugs wazdin1siianediuesvesarsusenay
msvey Iiduasfifindusazsaanzsisoninm
511Wa [18] AoARdDITUAZIULAIINTIUTBINAY
vosihmalaun duuldudivgedudonainisah
gty Sazuuuviniy (6.98-7.26) Axuuu oy
Tuwouldnifos-voutunananuiniive Fo 7 6.6
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Uil fazuuunNYeUFgAINAY 7.26 AzLUY
LAy SATIRTIASUUUVIN 7.94 AUy

avwuwil eduia Tuurlduanaaviafy
6.76-7.62 avuuy Werainsiiaudousuiy
Fu aonndesfu1ui $uves Yimto (2007) [19]
wudnilenuferulunisulssudmasodnuuzves

\Hoduiavestnuanalsliivasiainannisde
daruvounARunsalinnisieaand ludwdune
anfedavadazgndennu

mﬂmiwmaaqLﬁaﬂmi@hvﬁyﬁ)qmmﬁ 121
BIANIATEE Fo LWINAU 6.6 U WWINSANI91E
nsiiusneluduneudt

Table 5 Sensory acceptability score of toddy palm seeds in sugar palm juice packed in retort at

various Fq
Product sterilization time (minutes)
Attributes
Fo calculate = 6.6 Fo calculate = 8.5 Fo calculate = 10.9
Color 7.78+1.05° 6.86+1.55° 6.82+1.47°
Sugar palm juice odor 6.98+1.44° 6.92+1.53° 7.26+1.69°
Taste 7.94+1.01° 7.20+1.24° 6.96+1.16°
Texture 7.42+1.14° 7.16+1.51° 6.74+1.34°
overall likeness 7.88+0.45° 7.28+1.34° 6.80+1.23°

Remark: ““ Means within the same row with different letters are significantly different (P<0.05).

Fo target equals 6, 8 kay 10 minutes, Initial temperature of food (°C) equal to 70, CUT (min) equal to

14, Press (MPa) equal to 0.2 MPa, Sterilized at a temperature of 121 °C, Cooling (min) equal to 20

4. Anwrergmsinuinenvanansiuel

AN BNLIAINITUNINHIUAIINT BU Fo
WU 6.6 WM wvnsAneIegnIsiiusnw
nansSuaiiduiian 4 Lo Table 6 wanINans
AnreinUiinugdunidviommn Uiinudaduas
91 USinapdunidinuaiudeugs (thermophile
anaerobe) uagUsunngAun3dfvlfiAnsaien
(flat sour thermophilic) ﬁuaqqﬂmaéauiuﬁfmm
anuTsTIveng wuimssdeiiguvnd 121
peANTALTBE T Fo LAY 6.6 U LAUTNY 4
Fou nrvlinuidesduniduiiannan Aeadunid
21 Daduazsn dundduianuiouuaygauniean
yhlmAnsaien oradunszgamgilunissnde
Fioamesansviasavssveadoqduniduiony
You Feaonndosiuuideves Intharak (2007)

[16] AN®INTLUIUNIINITHANT1ING 099195 N b4
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et Tagvinseidofigunad 116 asmn
wadea a1 25 il annsvhaneeqdunid
suludrnaanldiamunnasnegnisifiuinwm 4
Wou wavauIfeve Klamsakul et al. (2016) [20]
Anwognisiiunvithmaanlugaivesing s
Hoflgamnd 120 esmiwaiioa e 14 urit neaa
LinudunIdynuiinnaonssesiian 4 ey
371177899939 Mahannopkul et al. (2009)
1211 Anwnaluladdmuizanlunisndadn
dusasulugeivesnwuitangiimanzasilunis
wAndmeuurdlunsivesvldgumgiande 116
DIANYALTYE WU 16 W TR Fo AU 3.5 w19l
wazdraiuauawldgugdenie 116 aaen
WwaLdyd u1u 18 U1 A1 Fo iU 5.6 uag 6.3

a

Wil anunsavianeqdunsdnduannguesens

N
a N &

Foude wazgauvsgndunulaviavun
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Table 6 The quality of microorganisms toddy palms in palmyra sugar in retort pouch at Fy equal

to 6.6 minute storage period 4 months.

Storage Time (months)

Type of microorganism

0 1 2 3 q
Aerobic plate count (cfu/ml) Not found  Not found  Not found  Not found  Not found
Yeast and mold (cfu/ml) Not found  Not found  Not found  Not found  Not found
Thermophile anaerobe (cfu/2ml) ~ Not found  Not found  Not found  Not found  Not found
Flat sour thermophilic (cfu/2ml) Not found  Not found  Not found  Not found  Not found

Remark: Initial temperature of food (°C) equal to 70, CUT (min) equal to 14, Press (MPa) equal to 0.2 MPa,

Sterilized at a temperature of 121 °C, Cooling (min) equal to 20

Table 7 WAAINANITNATDUA UATNNS
UszamdudavewdndueiTeuineuduiieg 9
A uidlossernmnafusnvifisfuazuuy
NsnAgeUNNUSTAMANNaNNA LA NYME dAzuu
ANNYBUARA AzLULE A1y luye 8.30-7.12 1
wwltfuarauiosnnudnsaeidadutuiloongnis
Ausnwnntu fusladdiasuuuanasuasunnding
e AL dunzUfAseaa1sn wu
spminssiAuinwdwalindndasid sudud
hmatiu gvaseuidirzuuuoglussdureuinnis
YOUUIUNAN

priLLNA TS walauAT AzLLLAMTaY
Wiy 8.26 - 7.37 Azuuuag lusya ureunNiweu
VN9 5aR 8.43-7.32 Azlun og/luseauauyey
sndsreuunans eduda 7.68-7.63 Azuuu oglu
sgAuveulIunang

ruveulne I dazuuuegluyie 8.62-7.74
AztuLey lusEA UMY UINNA B UUIUNARADA
agnsiusnydune 4 Weu gnadeulvinzuuy
arumaulaeTmvesgnenas sulutnnaanluuss
Saifiazuuuganidedeenuaulunnifiew o1adu
wadidnuned ndu sani iedudavesetidng
NMTAEIYBUNINNIFIBEAIUAY

Table 7 Sensory acceptability score of toddy palms in palmyra sugar in retort pouch at Foequal to

6.6 minute storage period 4 months

Storage time Attributes
(months) Color Sugar palm juice odor Taste Texture overall likeness
Control (0) 5.88+1.00" 6.08+1.32° 5.98+0.71° 5.24+0.85 6.28+0.75°
Sample (0) 8.30+0.54° 8.26+0.66° 8.43+0.55° 7.68+0.47° 8.62+0.49°
Control (0) 6.06+1.51° 6.06+1.28" 5.60+1.73° 5.20+1.74° 6.02+1.25°
Sample (1) 7.70+1.35° 7.46+1.43° 8.24+1.53° 7.65+1.30° 8.04+0.69"
Control (0) 7.44+0.81° 6.76+0.74° 6.80+1.12° 5.22+0.90° 6.98+0.79°
Sample (2) 7.28+1.27° 7.06+0.83" 7.54+0.95° 7.63+1.09° 7.94+0.82°
Control (0) 7.52+0.93° 8.54+0.81° 7.12+1.15° 5.28+0.09" 6.64+1.06"
Sample (3) 7.16+1.18° 7.42+0.97° 7.42+1.25° 7.63+0.16° 7.74+0.69°
Control (0) 7.59+0.03° 8.74+0.11° 7.32+0.05° 5.08+0.19" 6.11+0.05°
Sample (4) 7.12+1.00° 7.37+0.97° 7.38+0.02° 7.59+1.16° 7.51+1.07°
Remark: > “ % Means within the same column with different letters are significantly different (P<0.05)

Sample (0-4) is toddy palms in palmyra sugar in retort pouch storage time in months.
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