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Production of Palm Sugar Powder Using Hot Air Drying
and Its Application to Pearl Bubble Product
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Abstract

The objectives of this research were to produce palm sugar powder (PSP) using hot air-drying
method and to apply PSP for pearl bubble production. The quality study of ripe palm sugar, it was found
that its moisture content was 91.55%. Viscosity value was 108.3 cPs and total soluble solid content was 3.5
°Brix. Total soluble solid content and pH was 3.5 and 0.931, respectively. The color values, L* a* and b*,
were 52.62+0.12 22.85+0.39 and 75.58+4.19, respectively. Optimum drying time of 150 minutes was found
for drying of palm sugar at 70 °C, resulting in 9.01% moisture content of PSP. The L* value of PSP was
higher than that of ripe palm sugar whereas the a* and b* values were lower. The solubility in cold and
hot water of PSP was 47 and 57%, respectively. In the production of pearl bubble mixed with 0, 2.5, 5, 7.5
and 10% of PSP, it was found that the hardness, adhesiveness, gumminess and chewiness were decreased

with increasing PSP content. The color values, L* a* b* and AE were statistically increased when PSP was
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increased (P<0.05). The sensory evaluation resulted that the addition of PSP 2.5-7.5% showed a tendency
to increase the sensory score. The pearl bubble mixed with 7.5% of PSP has highest overall acceptance

score.

Keywords : Pearl Bubble, Hot Air Drying, Palm Sugar Powder, Physicochemical Properties
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1. MsAnwamamiiamagn
Fadongnataainuvaslgalu 1. mswy3 Adarmaniuiidenisluidndesdu navesgnaalud
naide thanddliazetn veniden daiuiin anduthgnaarisgnluBnauduinazenn lushmdiugnana
1 dhusiotnavein 1 dau Baudumadsuduinmiomdesdou 1 fuan 20 wifl Mnduiniegnaagniilén
nsesEriniuIue 3 $u dewsnendulsesnuazidemaluiinmesinanindall
1.1 $Aa%u (Moisture content) a333 AOAC (2000)
1.2 faUSunausindass (Water activity) ¢eLe3es Aqua lab (4TE, USA)
1.3 ¥an Total Soluble Solids #aee3es Digital hand-held refractometer (ATAGO, Master-M, Japan)
1.4 3nAnd faeszuu CIE (L* a* b) fewa3es Hunter Lab (Color Flex 45/0, USA)
1.5 Sarnpnumiin #aeue3es Brookfield viscometer (Thermofisher scientific, HAAKE MARS 1, USA)
1.6 9P pH frepse pH meter (Mettler Toledo, Sevencompact, Germany)
1.7 YaUSunmnsastanun (Total acidity) Tnensbmnsasetadearsazansladioulonsenled
1INTFIUALTT AOAC (2000)
2. myviuanazmsinwgaaaansiEunsiuisiie3snseuanieu
thanaafisiuniswiesainda 1 damin 250 niu wildannwuia 40 x 60 lwuRiung vursdaeiades
svausouflgumgdl 70 esmiwallea udietmn 30 un Lﬁai’ﬂm'wﬂémmmmsﬁuwmmﬁuqmﬁwaﬁﬂ'wi"mdw
Fouaz 12 (WnsgIuUNGnf sy (UNT), 2558) tiilemauianuauazdeusinunzunswa 40 mesh (wlums
uazas1at, 2555) uasthluliaesiansng q weil
2.1 Ay aaiBnsvas AOAC (2000)
2.2 SaAnUSinasindase (water activity) F8LATD9 Aqua lab (4TE, USA)
2.3 Jafd enesyuu CIE (L* a* b*)
2.4 frurniinamanan [96Yield = (Wandndilé/ twiindusi) x 100]
2.5 a1 pH #ee3es pH meter
2.6 yadeuANLANNsaluNTazats Faulasnn Saikia et al. (2015) Faa0ens 0.5 n¥u azangluth
(gaunilviod) waztnfou (eaumdl 70 psrniwalTua) USung 25 adans nussuiusindnniuamsiienuiiiseu
100 5oUsOUT w1 Falas Wimegradnadestuniserinugaseu 3,000 seuseuit uiu 10 Wit wdiula
(Supernatant) ladeegfifisufinsudminuduwastuiimimin andudiideuiigamgl 105 esaieadoa
wy 4 2l theenuvidululagamandu dahmindoeglifoandiey diundmifesasnisazats

Asazane (Seway) = (UtnmBE9nateU (n5Y) / Untindisgnanauay (nSY) ) x 100
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3.2 Anwidasduutisiudmdsomansivangaslunandnlayn
vhudleudUsndanrauiumans wsuSinanmsiiuaansiesar 0 2.5 5 7.5 waz 10 anntwily
wanldynnLs 3.1 niuindesanamaaeunmn gl
3.2.1 Sadnvanioduda lneldindemeaeuiil edudase Texture analyzer 3is1vsie83a
Texture profile analysis (TPA) T4 iansanszuanvauuu P/36R (U1, 2563)
3.2.2 inAd mawseuu CIE (L* a* b*)
3.2.3 msvaaeunsUszamauiia Mgnaaouiiliiunsiindu 50 Ay Ussdiuauweusiu @ nay
sawi oduda wazanuveulnesin [¥n1sustifiuuy 9-Point Hedonic Scale
4. NMFAATIZANNEDA
MUHUNTIIAABsIUUGuaLyFal (Complete Randomized Design, CRD) 113y 3 41 dwisuntsnadey
mqﬂizmwé’uﬁmwLqumwmaaaLLUUfiﬂuuadaﬂaa'NauyjifJ (Randomized Complete Block Design, RCBD)
Taszianuulsusiulagly Analysis of Variance (ANOVA) LUSgULigUAIULANA 198 IUAaE NI LLUA LTy

Duncan’s New Multiple Range Test (DMRT) fiszsiurnnsidesiufosas 95 lngldlusunsudiiogy

Nan133IvBuazaRUTIeNa
1. ansfneAnIianIagn
HANTTILATIENAMAINITBA1ENT IWARIAINITIT 1 WUl LeaagndUIuiuaudugedesosas

91.55+0.27 #1 pH negluamnsussinnnsngdadaniniu 3.5 uagdarUSuunsanmuaingu 0.931 Wenna

Jaduomnslunquifirnudugdadinareonadendeliennnnisasyreniunidld Auiunisanuiuiuniugy

< 9
% %

Tuidemagniadunuamdunsdaogmaiuine Viinavewdsiiazaneihldiomeludoniagniivindu
3.5 °Brix A1AUNLAWINAU 108.3 cPs kagANd L* A1 a* kay b* windu 52.62, 22.85 way 75.58 AuUa1nu ANEUDd
donagniinnuuansnannuanismanoses S5 (2549) Ssmeeudnilemagniand L* a* b* wihtu 60.41,
15.55 Waz 37.27 pwdnsu widledlndidsaiuanddoves ufatiuy wasany (2544) A51891u61 L* a * b 189
onagniviniu 51.00, 31.71 ua 81.41 MUEIRU LAy FuRLILALNITUN (2560) S1891UA L* a* b* ilenagn
WiNu 56.14, 26.52 Uag 75.71 A1Ua10U mmLmﬂsifmﬂuaamﬁnfamaqﬂawLﬁmmﬂmaﬂ’uﬁ:uamwzmsqn
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A13197 1 AuAINVNLATILaENEAINYBLERTAEN

AN TNILATTILAZNIBATN AadyrAndeauuannsgiu

Aty (Govas) 91.55+0.27
USunanhdasy 0.998:0.001
AAnudunsa-ang (pH) 3.50+0.08
anuidunsavimua (Total acidity) 0.931:£0.00
Usinauvesudefiazanslél (Brixo) 3.50+0.00
AU (Viscosity, cPs) 108.3+1.82
Ad L 52.62+0.12

a* 22.85+0.39

b* 75.58+4.19
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2. HANTIUAAZAMNINATARIIRIUNSTIWEIA8 TN 5o UaNSou
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7l 150 mawAsuulasmosmutundsniii 150 Wunsvinmsviuiaiuesdl szovnamahurdivinlianutiuees
magnanasiinitdesas 12 Ao uriidl 150 Tnsmeeauionagniviinuanududesas 9.01 Feegludrenis
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NANITILATITAANINANBHITI NN T ILU VAN B UUAN IR 99151991 2 nemafiAnaut ufosas
9.01+1.04 warAUSuaidasy 0.66+0.03 Fansindntdenszuiumsvuiuuvanfeuasilinmadaunse
Fushuldnmdudedioutuilenaan A pH vememaiidwiiy 3.5 Sadnanindifesiua pH veuiiona
an uandliduinnszuaunmsyuitlidmarensiadsuudasan pH lushegne mansinuannsalunisavasth
Fudeway 47 wavdndeudesay 57 A1dveananiailan L* a* uaz b* winiu 70.37£0.06 12.52+0.15 uaz
48.02:£0.30 MUSIFU NaN1INAERT WU Ardvemsnadinnuainannndt wisanundudunuasdivdewinngd
dewssudieuiuilonaaniiien L* a* way b* 52.62+0.12 22.85+0.39 uay 75.58=4.19 muddiu mseuwiede
aufeudsnaliarsdndesludoniadsdneglunguualsfiuesdiinnisaaiei dwalvidndindesanacuay
ArpuaTniudu msaanesvesnalsiuesdifinananufounasiasdadudussjiseeondindurinly
ualsiuesdiUasuaingunstud (Trans-form) luiduguda (Cis-form) (Dutta et al., 2005) Dutta et al. (2006)
$1891UN"580A3U04 B-carotene $oBar 26 war 62 ndIN1SVUK T gungd 70 way 100 sarwALT YA
w1y 2 Falu3 AUEIRU 1WwAeaiU Lago-Vanzela et al (2013) 518971UN15aAA0Y carotenes §ouaz 9-13
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Poster Presentation ﬂ



N3UsEYUIYINITILAUYIR LoV, 98 ASIN 16 | Research and Innovation for SDGs in the Next Normal

M19199 2 HANTIATIENALNINVDINIANIBULIIFIEANTDY

AMNTNUBIANANS Ay AdsauLINASEIY
Aty (Gegaz) 9.01+1.04
Uunauthdasy 0.662:0.03
AR lunsa-ang (pH) 3.35+0.01
muanseluntsazans (bidu) 45.71+2.62
mnuansalunsazans (thiou) 57.26+0.86
AN L* 70.37+0.06
a* 12.52+0.15
b* 48.02+0.30

NUYLAG: A + ?i’J‘ULﬂ‘ENLUU@J’]W?E’W%’mﬂ’ﬁW@a@Q 3 41

3. HaN1sANEINIEUIUNSHEALYYNAINKIGNATE

nsuszendldmandundnssildynlnouUsuinunansiosay 0-10 Wi maadsmarodnuusile
duifavasliyn (13197 3) Arnuuda (Hardness) fenanasiiouimamanaiistu (P < 0.05) Arnruunien
(Adhesiveness) Bsuansfiamsinfinuasemsiuingdu anauieifiuiusesisriunu uifog1siAunanadian
Adhesiveness liunnsnsfiuegnaiifeddymeadn (P > 0.05) AAramiy (Gumminess) wazAnsuAeN1SAL?
(Chewiness) frnanauiioUsuanisfiumanaiiuty nmsanawesriodudainnnumadiludavnsmsiin
waveslsdudUznas nsiaaluedu (Gelatinization) veadnanisviinainnisuanaavesiuselalasiau
seridluanavesaminiioldunnufeu ililuanavesidusumlensendavesamsvvilidinamsanosh
wavarvanoih falinnuviavesudadfingu (u3d0dy, 2560; gwidil, 2563) nsiunslgElumeRendudndaa
Taanuudwonduieisiananiieusinandaiuniu iewnudadmililasawensaluutsanas
(AN, 2562) Fawanuideiotauansliifuinnmaiiuusinansmasadwaliviliuiinaesilaganas
waze1vdmanon1sTarssiimeants dafuranistaviansiamautaiudzndwemenasolian

< ' X
WinlUynyuy

M19199 3 Alodura (Texture profile) vaslugnuaNnTAN

U3UIUANERS Anileduia (Texture profile) wasldyn
(3ogaz) Hardness Adhesiveness Gumminess Chewiness
0 130.11+21.322 -50.20+28.72° 120.43+29.482 123.03+72.01°
.5 83.32+6.70° -0.50+0.32° 80.99+8.41P 168.57+62.71°
5 74.02+6.16° -5.98+5.08° 70.86+6.18° 98.41+4.20%
7.5 59.97+5.13°¢ -12.17+7.64° 53.87+3.81°¢ 52.30+5.99°
10 63.32+3.76° -7.02+3.41° 56.94+3.47¢ 64.96+19.29°
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v

NnHaMTIATEiAAvesllynNaNnanIfInTeT 4 wui SasdruvewnansiiinTudssaliian L* a*
wa b* Wiutuegndidddamieada (P < 0.05) uaranarauwaninwesdlaynideiisuiuiiegisaiuny (AE)
wuth lednsduremanfisiu dwalian AE ifindu Teunsaumsmaliauainainty aanududuasas
arundufindoniingstu wuReatumansiumanduutyifmuin nsdunansnntudssaliuaginonds
nseuilen L* anas usl a* wag b* ifindu idesnnidemafiosduszneviiliiidmdesnniudualsiiu Guasias
AY, 2562) 33731 LazAMY (2561) 31amulﬁamaqﬂﬁﬂ%mmwﬁwLmiiﬁu 0.29 aan%1/100 N3 LAZHIANATINTL
nsvhurswuURLRpediUT Ui ualsTu 0.10 Sa8n3u/100 n¥u Uiinmmauiualsiuludemagnufananie
WiaUSnadulysaanntu (LA, 2562) Mnuamvaaesiuandiifiuinnsfiuuimumansyinlidaudu

AumaLardananNLYy

M19199 4 A8 L* a* b* uay AE vadluynaauniang

SRR, ArdvaslaynuaunIans
(Govaz) L* a* b* AE
0 22.6575+0.50" 3.8000+0.60° 14.4625+0.93° -
2.5 23.7525+0.06° 3.8700+0.80° 18.1800+0.75" 2.30
5 26.1650+0.26" 5.5900+0.30" 21.4875+0.35° 4.75
7.5 26.6700+0.04° 8.1775+0.09° 23.9250+0.48° 6.69
10 27.0100+0.06° 8.6325+0.26° 27.5325+0.33° 7.44

T
N o v A o

NU1ELe: A28NwITwanaaiulukuIf wanInuLana i ueg 19l edAyf seAuaudeduiesas 95

A1 = @ TBAUUNINTFINIINAINITIATIZY 15 AT

nsvadeunsUszamduialiynuaunanslaglifnaaoudu 50 au uanaisnnsad 5 vinisuseiiiu
ArueuRednuarUsINg @ ndu sand Leduia wazenuveulassau dedsnsleriuua e UKL 9-point
hedonic scale nan1IMAaEY WU ENWULUIINYIAIATLLLAINYOU 5.84-7.14 AlA1AZULUAINYRY 4.96-7.1
ndufeAziuuANYeY 5.60-6.02 SAURTANAYIUY 6.38-6.74 T edudadA1AruuUAINTOU 6.64-7.00

drupuveulaeTNdiAIAzLLY 6.38-7.1 MsNaNMIARIToEaY 2.5-10 dwalilvynlanuunauyeunIeUTEEm
dudalunndnvareylunusiveudntiesfisuunans (AnAzuuy 6-7) snuriazsuuusunauioglunasiveuias 9
fwwoudnies (Axuuu 5-6) liynaaumnadAzLuLANMUYOUMUANYAEUSING @ LazANNYOUTINGINIIE
A (P < 0.05) uansliifiuinsdunanduldyninalfazuuanuvouresnadeuifiuaniu Snume
Usnguazdvaslaynoraidunaunandindesemians uardsdmanenzuuunueuiudoduiadsasisiulai
nsiumansdinalidaamivedlagnanas wasdidnuvaeduiu (e 3) Wefinrsananureulassiuwuii

iegaliynsaumansflinzuuLANTBUTINGIER AoMTiAunIaNITaeag 7.5

Poster Presentation 101



N3UsEYUIYINITILAUYIR LoV, 98 ASIN 16 | Research and Innovation for SDGs in the Next Normal

M19199 5 ANAZLUUNITNAFRUNINUTEANANREYa Sl UL NNANA 1A

AAZLUUNINAFIUUTEEMNENRHYD U NNANAANS

YSuaumans  anwaizdsng d ny " savA™  feduds  Avwweus
(3ovaz)
0 5.84:+1.62° 4.96+1.55°  564+1.23  6.38+1.45 6.64+135"°  638+1.23
2.5 6.52+1.37° 6.44+1.39°  594+154  6.74x1.20 7.00£131°  6.72+1.20°
5 6.42+1.60™ 6.22+1.38°  590+1.53  6.12+1.61 628+1.46°  6.36+1.26"
7.5 7.14+1.30° 7.10£1.45°  6.02+1.76 674132 6.74x131"  7.10+1.25°
10 6.84+1.41%° 6.66+1.68°°  558+1.70  6.42+1.71 6.52+1.62°°  6.69+1.29%
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