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nsnawnuaLiaineanisyiu 100% Mhsuaviuunuteulnesmadian (7.22) wagliunnsing
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Abstract

This research aimed to study the physicochemical properties and nutritional
values of reduced sugar galanga sugar jelly from galanga root extract. Sweetness of
sucrose was replaced by sucralose and maltitol at 0%, 50%, 75%, and 100%. The
results showed that increasing the levels of sucralose and maltitol tended to increase the
lightness (L*), whereas redness (a*) and yellowness (b*) values were decreased (p<0.05).
The 100% maltitol sweetener showed the lowest hardness, springiness, and chewiness
compared to other formulations. The moisture content was in a range of 23.80-28.79%.
For total bacteria, yeast and mold, Coliform, E. Coli, Salmonella and S. aureus test, the
jelly was in accordance with the standard of Thai community. Sensory evaluation
showed that galanga jelly with 100% maltitol gained the highest consumer
acceptance scores of 7.22, which was not significantly different (p>0.05) from the
control. The nutritional values of the developed jelly product were also investigated;
the percentages of protein, lipid, ash, and carbohydrate were 5.47%, 0.01%, 0.09%,
and 43.48%, respectively. The total calorie of this product was 2,919.23 cal/s.

Keywords: Galanga, Jelly, Sucralose, Maltitol, Sweetener
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Ty udreemgniethmavieutlislng Fresussnoundnuensad Tiun dimalsl ansiine
waranslianuym (Supimarot, 2000) Jagtuuseindalnedszautymiauaisisaaulaeane
Tsauwmu lsannuduladings Tsalwiludengs Wudu idesnanmauilaatniaunifu
AudeIns (Arlai et al, 2018) n1suilaaansliarumuunumsuslaatnadnduis
anmsuslnavsinannnaldiznils

91 (Alpinia galangal (L.) Willd.) Lﬂuﬁﬁzjﬁwﬁmﬁﬁaﬁswqmw&Jwiai'wmwawﬁm
wiseu 100 ndu lindsusiesanie 20 lawaass Sidule waadeon Weanoda wan wei-
walsfiu Smfiudnis Indudans Tuedu wazdnifiug wihiu 1.1 ndu 5 fadndu 27 fadndu
0.1 fiaansu 18 lulAsnsu 0.13 Taansu 0.15 Jaansu 0.4 fadn5U waz23 Jadansu ANaRy
(Vamanon & Sapcharoen, 1995) usnainnisigusyluvdegrainsvangludiue1msian
Dsszneumeansdifgvaieviin Wy a1siueyyadasy (Churasr, 2020) AI9E19@E1INgNY
windniinuluming wu wailauess (flavoids)  laweSaieuniuess (diarylheptanoids)
dfunenszne (volatile oil) sty (terpenes) Alalnsw1ussn (phenylpropanoids) kag
Tnalelas (glycosides) Wusu (Zhou et al, 2018) agndlsfionu USunaanswgnuiediinulumin
?Tuagjﬁumaﬁuﬁ: Tuavansazaeildnisanin (Basr et al, 2017) vl Walusssvsuadiny
Tuansafnanfildvuazioniuoaliusivinaraio A winfu 1.48+0.02 uag  13.78+0.60
fadnsy amﬂaémmLmﬁ%wiaﬁmﬁﬂmsaﬁm 1 ASY M1ud1eu (Mahae & Chaiseri, 2009)

P 4
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USed 7.38 + 0.52, 25.72 + 1.69, 17.17 + 1.28 uay 1.84 + 0.12 Nadnsusanlansy muainu
(Kése et al,, 2015) msthwamianndundnfasiead Welldudafuslnidde dunmadeon
Tunsuslaawadlusuuuusanilminnayulnsiudiesedve Snisdaudunsifugudimg
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aslianuvuunuihniadaduingdevuluemsussanmis Seualidu
anslianumuunuine wiseenidu 2 viia fo arsliaruvmuiidauemsoimsnie
Ty 19y dina resudsd dmaueanesed s uasarsliamumuilifinuaims

U a

awneiseldlindsnu wu gasilaa weaansu deaun Wudu (Siwavej, 2003) dafineaidu
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SQ

wign danduiuguan WasnuiilFthanasuuan fesnainiauelas deudn
Toe U3 amedsusnagn $1im dualnanans suneilos Swiauassvdn Gelatin bloom
250 ¥ Gelita wARINUsEIMALNY Potato starch 8% nyawmied] wamannUszinalne nglaa
To$U 8o Uatuwrudans ndnainUsznelng Sucralose Bt aflfnua ndnainUszmedu
way Maltitol powder B%o wnilfas nananUszneiu
2. msﬁn‘mnssuaunﬁiwamtﬂaﬁﬁﬂgmsuqmsgﬁu
dunanlunsnaneadindauUainingnsves Rittilert & Warin (2020) uanads

M15797 1 (Table 1)
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Table 1 Galangal jelly recipe (Control)

Ingredient Amount (wet basis)
Galangal root extract 36.80%
Gelatin 7.20%

Starch 0.90%
Citric acid 0.50%
Glucose syrup 18.20%
Sucrose 36.40%

v
o

Fupeunsuaneaddnsenldlae 1) Sanhidetaren fuduiuldtioue
En thanfivunauiuihazein lusnsdin 1 e 1 wazthluduaziBondoiniosautinals
Intunsesinngedian tdduasatnanmiinn 2) wiueaniu, dande, 13’1masg1ﬂﬁa,
nalaalesy, Yazenn warnsadn3n auUSunaifvue §aen31ei 1 (Table 1) 3) daiaqls
Iogaungi 60-70 esenadua whunglaalysy LLasﬁWmasgIﬂia/mﬂﬁm’mmmmuqm f14
#3747 2 (Table 2) mulsidaunanazans wazlviauieusuiiieniiguvnd 100 ssrwaidea
4) Buwarduiseansvaduansarats waznulidiunanazarodiiy anthufunsa@ain

Tnerivualiien pH gavinevesdunauvuelvilia1egsening 3.0 - 3.2 uay dA1U3ndwifiu 70

aa

nulaln 5) aandlilmeadtiannianasis 50 - 60 araawdea UnlUldfunvunn 2.4 x

9 Y
I =

2.4 x 19 gnuiAfwuRuns uaziiueadfionmgl 4 esrwaided WWuan 30 - 60 Wil el
wadasgy 7) unziwadosndniiud iveuaziiluiinseiaun nvewadniueisely
il Ysinasanslvianiuvinu gasilaa wavdaiivea nldunuimaglasaluwsiay

9819 LanIUSUIURINIS197 2 (Table 2)

Table 2 Sweetness level of galangal jelly recipe

Samples 1 2 3 q 5 6 7
% Sucrose 100 20 25 - 50 25 -
% Sucralose - 50 75 100 - - -
% Maltitol - - - 50 75 100

2. msﬁnm*vﬁmLLamﬁmmmaams’lﬁmmmmda@mmwwmwamﬁ'zwiwa?ﬁh
2.1 %miwﬁ@mmwmamamwmaqmémﬁ’m%wa?{ﬁdw 15un n5¥ned fewedes
Colorimeter s1eaunadiu L* a* way b* uaznsinssRanvasbedula nadoudeia
Texture Profile Analysis (TPA) 51831unasduA 1A LUl (hardness) ArAuEAwEw (springiness)

LATAINISUALAYY (Chewiness)
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2.2 JesgiaunInnaad laun US1naunnutu deupes Moisture Analyzer
23 AATIEAAUNINNIRAUNTE laun Usuamuailiestonn, Saduassn,
Coliform, E. Coli, Salmonella spp. wag S. aureus Vi"]mimmaa‘U‘U%mWmLLUﬂﬁSEJ‘Vleim
(Total plate count) M35 pour plate (AOAC 966.23) Usunaubaduazsn lagld 3M Petrifilm
Yeast and Mold Coute Plate (AOAC, 2014.05) USunau Coliform uwag E. coli laely 3M
Petrifilm E. coli/ Coliform Count Plate (AOAC 991.14) U3u1au Salmonella spp. Ingld
3M™ Petrifilm '~ Salmonella Express System (AOAC, 2014.01) way S. aureus lagly 3Mm
Petrifilm" Stab Express Count Plate (Silbernagel et al., 2003)
3. msAnwinseaniuvesiuilnanelszamduiadenaniusieadvn
nagsuAmNINNIUsvamdudaldisiiariunai uyeauluy 9-Point  Hedonic
Scale flAzuuumimrou 9 seu Avualiszduazuuy 1 waede liveuanndign sude
FZAUAINTOU 9 NS %aumaﬁqm TneUssifiuauweudnu dnweUsing @ savd nau
AT ULAYTI ﬁ"u;ﬁwmaau%uﬁﬂhuﬂﬁ?}ﬂmuﬁﬁmu 50 A IneEvaaeuianysening 20 - 25 U
Suamsidinsegnendias 5 feths figauvniivies (Uszanal 25 ssenwalde)
4. miﬁmenqzuf:hwlﬂmmmwaawﬁmﬁm%waﬁ'ﬂhaﬂﬁﬁmaLﬁﬂuﬁugmmuqu
thansiwadilesunisseusuanguslaauniigasSoufisuandmstasuinis
fugnsmuau (thmaglasa 100%) Inginszvivsnalusiu (protein) Tusfu (ipid) 1 (ash)
Fole (crude fiber) Aslulawnsm (carbohydrates) (AOAC, 2000) LLﬁzf-ﬂ'ﬂWé’N’luﬁgwm (total
energy) Fepsen Isoperibol Bomb Calorimeter (AC-500 LECO, The Netherland)
5. Maaszidayanieain
TUNUNTNARRILUUELEANY ] (Completely Randomized Design: CRD) 1wy
mylnTgiRunaeiinenn waznwRunInaaesuuduluudenauysal (Randomized
Complete Block Design: RCBD) d@1msun1sussiliunmununiaseamduda 3nseoian
ANUWUIUTIU (Analysis of Variance: ANOVA) waziSauiisuamuunna1suesredeseds

Duncan’s new multiple range test (DMRT) A15zAUAMATRIU 95% YIN15VAaeY 3 $IN159Raes

Nan133dY
1. waveswdauazUSunaaslianunuseannmussdnfausiiuadyn
1.1 dnwaeusing anmesdnieadilnglisiauar Smumslianuviulussdu
Aunnsinatu uansdnuarUsIngueskaniamifasnmil 1 (Figure 1) fogagadniieadidnuae
Huasladviemon Tnssadsgunsednau fRmihEey idedudadiléfarny Sangu uaed

NAUINTTTUYIR
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1.2 A8 MIIATIEAEUBNANAUIIEARYIN AT IANUANULNULING LEAS

AWNTNA 3 (Table 3) M3 AI0EEARTNNAIDENEAT L* (ANUEIN) BET¥NIN T1.27-76.87

1%

Inesreg1anldgaslaanisenu 50% TA1 L*  gedn iy 76.87 wazdegsiildgasilaa

U

o o

o a & ' N 2 ° ' K aa
Lazdannaa WUaIUNad 1A a* (ANUUUELAT) Wqﬂqumif‘n‘lﬁ’lmaEﬂ\'ill‘L!EJﬁ'TﬂiU‘Vﬂ\‘lﬁﬂm

o

(p<0.05) WeFeuifisuan o szuwinadedeilldyasilaa uazsiadinea wuin Mogreild
gaslaaiisediu 100% At a* gean (9.42) vauedl fedsiiliyasilaa uazsiadivea 1u
daunay Je1 b* (anududindes) egszning 20.95-26.54 nsldyaslaauazdanineailu
drunanluadvndmaliian o* fuwlthianas egrdlsimu fegrsmuauila b* gegn Taoi

fegeildyasilaain 100% dalndiAgsiuiiegrsniuay

(A) (8) © (D)

©)

Figure 1 The appearance of galangal jelly with different concentrations of the
sweetener; (A) control (100% sucrose), (B) 50% sucralose, (C) 75% sucralose,

(D) 100% sucralose, (E) 50% maltitol, (F) 75% maltitol, and (G) 100% maltitol

13 dnwasilodudia

meleneidnuasiodudavesiiegnaeadnn uaneian1sadl 3 (Table 3)
msldgasnlas uazsafineaduasmaunuanumnulufiesiaeaden dwaliinuuds
(hardness) vesisadnnitegnafidanas Tnafogrsitlditaiineaiisesiu 100% a1 Hardness
Yowfign (2.33 + 0.11 faw) vnigiidAnudangu (springiness) ¥aadiag LY ansnauy
Anuvmuaesdadanfiniu WenSsuidivufugnsniuay (p<0.05) fetilld gaslaai
536U 50% A springiness 1NNTian (9.88 + 0.07 fiaduims) Inedaegeilly egﬂiﬂaaﬁ'izﬁu 75%
falndiAneiu (0>008) dauAinisuaiRes (chewiness) wasiatuilldgnslaatiszdiu 1009
waziwadtifldafiveatissiu 500 deilndiAesfugnaniuny (p>0.05) sl nauiiuyTuna

yAslad uazdaiivioa dewalvin hardness A1 springiness wawen chewiness duuiltianas
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Table 3 Physical properties of galangal jelly with different conditions of the sweetener

Color values Texture profile
Samples Hardness  Springiness Chewiness
L* a* b*
(N) (mm) (N.mm)
Control 70.9740.83 11.46+0.48° 27.19+1.89° 4.030.11°  7.83+0.43  20.73+0.23

50% Sucralose  76.87+1.23° 6.54+0.26" 20.95+1.44° 358+031°  9.88+0.07°  28.86+0.55
75% Sucralose  71.27+0.86° 8.96+0.54° 24.03+1.72° 334020  9.04+0.83  18.96+0.35
100% Sucralose 76.07+1.32° 9.42+0.46° 26.54+1.57" 3.07+0.06 8.65+0.33°  20.60+0.01"
50% Maltitol ~ 76.42+1.08° 6.68+1.01° 2387+1.58° 3.69+022° 877+0.40°  20.46+0.03"
75% Maltitol  75.53+1.38" 9.26+0.50° 25.90+1.84° 287+0.14°  7.91+0.14"  19.03+0.11°
100% Maltitol ~ 75.18+1.38° 9.38+0.49° 26.07+1.81° 23320.11"  7.9040.14°  18.50+0.70°

Remark Results are expressed as mean + standard error

Different letters in the same column indicated significant differences at p<0.05.

14 Gwmanudu
USiamnuturesnanasiiadingnsaiuguiian 2085% Fan1sed 4
(Table 4) Tnsnsldgasilaa wagifaivoadummaunuarumudmaliaautuiiligs
ninansAIuRy (p<0.05) IaefiA1egsyning 23.80% - 28.79% nisiiiudnsiduvesgasilaa
videriafiveasioglasaddenaliuiinuniuiuiidigdu (p<0.05) dogsiildtafineaissiu

50% HUSuNuANNIUIIER 23.80% Wiy Liuandsainmsldyaslaansedu 50% uay 75%

Table 4 Moisture content and microbiological quality of galangal jelly with different

conditions of the sweetener

TPC Yeast &  Coliform E. coli Salmonella S. aureus

Moisture
Samples (CFU/g) mold (MPN/g)  (MPN/g) spp. (CFU/g)

content (%)

(CFU/g) (CFU/g)

Control 2085 +0.19°  <1x10° <10 <3 <3 ND ND
50% Sucralose  24.27 + 0307 <1x10" 3.00X10" <3 <3 ND ND
75% Sucralose  26.15 £ 0.71°  <1Xx10" 2.00%10" <3 <3 ND ND
100% Sucralose  28.36 + 0.47° <1x10" <10 <3 <3 ND ND
50% Maltitol 2380 + 0717 <1x10° 2.50%10" <3 <3 ND ND
75% Maltitol 2706 = 0.68°  <1x10°  2.00X10' <3 <3 ND ND
100% Maltitol ~ 28.79 +0.92°  <1x10" <10 <3 <3 ND ND

Remark Results are expressed as mean + standard error. Different letters in the same column

indicated significant differences at p<0.05. TPC: Total plate count; ND: Not Detected
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2. Nava9rRALazUSUIMEITIAAIINNITUABNITERNSUNIUTLEMMEUNFVDY

a

v ' a o ¢ a
Huslnasandnduaiieadan

HANMINAdBUNTENSUNIIUSTamANRav e U I Aran AR nTileadivl fieens

a1

Yo a I v v a ) =
WwadU1nLYaninealduans A NuTINULNULIAIaNTEAU 100% ALLUUAINUYBULAYTIY

&

unfidn Ao 7.22 Fsldupnsneiuegsltsd1Agyieaia (0>0.05) Weaseulieuiuiiegns

A @iy 7.00) Taeiedaadnildiaineaiiszdiu 100% ldsunzuuumuvey
AuaNuazUIINg & SaTH wagidloduia 6.96, 7.05, 6.66 Way 7.16 MuS U Fudunuvoud
ogluszivroulunans vasfinudnvurdunauianuvoueglussfuveuidntes (6.00)
5197 6 (Table 6)

MAnamsnnassiuandiin Tafineasuisaldiduarsianumiuunutiinia
Tundnfaieaddild 100%  fidu muideisunIoueaidndildtadineadisyiu 100%

TumsfinwaummalayuinisilSeuiieuivgesauauludwusely

Table 6 Sensory analysis of galangal jelly with different conditions of the sweetener

Sensory attributes

Samples

Appearance Color Flavor Taste Texture Overall liking
Control 6.72+0.48°  6.72+0.53°  5.88+057"  6.72+9.48°  6.50+0.53° 7.00+0.48"
50% Sucralose 6724053  650+0.37° 588048  6.88+0.69"  6.05+0.47° 6.88+0.57"
75% Sucralose  6.94+053°  6.94+0.69"  570:0.69°  6.05+0.69°  6.33+0.0" 6.16:0.53°
100% Sucralose  6.88+0.48™  6.72+0.36°  5.88+0.48"  6.00:048"  6.88+0.78" 6.55+0.53"
50% Maltitol 7.05:037"  6.44+033°  561+0.75"  583x078°  6.95:0.37"  6.00+0.37°
75% Maltitol 6.94+0.48°  6.72+054°  577+037°  6.11+0.54°  7.05+0.00° 6.77+0.37°
100% Maltitol 6.96+0.75"  7.05+0.01°  6.00+0.48°  6.66+0.78°  7.16+0.37° 7.22+0.57°

Remark Results are expressed as mean + standard error. Different letters in the same column

indicated significant differences at p<0.05.

3. NanﬁﬁnmQzuﬂ"\mﬂmmmwaewamﬁmsﬁwaﬁ'ﬂh
dewIsuifivundnfudiioadiiantiinaiilddadivead 100% fugasaiuay
(‘fﬂmaf’gima 100%) Wu31 TUSUalUsAY 10 warastiulawnse anas taadlawinnu 5.47%,
0.09% Wa 43.48% MUAITU WaLHANTIATIEVNEI T mNA WU 198 19AIUANINATI
Wanun 3,165.65 upanisendy waviietiildtaineaitstdu 100% VIG]LLVW‘IE’WI’]a“gIﬂiﬁ

PANS N UNIAUARNAWNED 2,919.23 LARDIABNTY AILEAAINITIN 7 (Table 7)
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Table 7 Proximate analysis and nutritional values of galangal jellies

Nutritional values Control formula 100% Maltitol formula
Protein (%) ™ 5.86+0.90 5.47+0.10

Fat (%) ™ 0.01+0.09 0.0120.01

Ash (%) 0.1240.01 0.09+0.07

Crude fiber (%) N.D. N.D.
Carbohydrate (%) 48.49+0.09" 43.48+0.74°

Total Energy (calories/g) 3,165.65+0.58" 2,919A234_r0.89b

Remark *° Mean within a row with different letters significantly different (p<0.05).

™ non significantly different (p>0.05). N.D. = not detected

anusena
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