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Quality Characteristics of Jeju Mandarin Orange Jellies
with Sugar Derivative Sweeteners for Consumption by the Elderly
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Abstract

This study was carried out to determine the quality characteristics of Jeju mandarin orange jellies containing sugar
(control) and sugar derivative sweeteners (erythritol, isomaltooligosaccharide, sorbitol, and xylitol) to be consumed by the
elderly. The gelling agents were carrageenan and gellan gum at the concentration of 0.27%, respectively. The average age
of the subjects for the acceptance test was 78. The lightness (L), redness (a), and yellowness (b) values of the carrageenan
gel were higher than those of the gellan gum gel using the same sugars. The L, a, and b values of the carrageenan gel made
with sugar derivative sweeteners were higher than those of the respective gel made with sugar. Whereas there were almost
no differences between the color values of the gellan gum gels made with sugar and sugar derivative sweeteners,
respectively. The gelling and melting temperatures of the carrageenan gel with erythritol were highest and those of the
respective gel with xylitol were lowest among the sugar derivative sweeteners. The gelling and melting temperatures of the
gellan gum gels with erythritol and isomaltooligosaccharide, respectively, were lower, and those of the respective gel made
with xylitol were higher compared to that with sugar. There was no break down in the gellan gum gel. The break down rate
of the carrageenan gel made with isomaltooligosaccharide was highest and that of the respective gel with xylitol was lowest
among the sugar derivative sweeteners. The hardness, adhesiveness, springiness, and chewiness of the gellan gum gel were
greater compared to the carrageenan gel. The adhesiveness levels of the carrageenan gels made with sugar derivative
sweeteners were lower, and their springiness was higher than the respective gel with sugar. All the TPA characteristics of the
gellan gum gels made with erythritol and xylitol, respectively, were higher than the respective gel with sugar. The rupture
properties of the gels were the same as their TPA characteristics. The sensory acceptance of the carrageenan and gellan gum
gels made with sugar were highest among all the sweeteners. There were no significant differences in the sensory acceptance
scores of the carrageenan gels made with xylitol, erythritol, and sugar, respectively, and there were also no significant
differences in the sensory acceptance scores of the gellan gum gels made with xylitol, sorbitol, and sugar, respectively. Xylitol
was preferred in both the carrageenan and gellan gum gels. Thus, xylitol appears to be an appropriate alternative sweetener
to sugar in Jeju mandarin orange jelly for consumption by the elderly, with regard to the acceptability and stability of the gel.
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<Table 1> Physicochemical properties of Jeju mandarin orange

juice
H Sugar pectin Color value?
o (brix%) (%) L . 5

3.66Y 9.73 0.65 36.54 7.38 21.75
+0.02 +0.16 +0.01 +0.42 +0.68 +0.36
YMean+SD

21, degree of lightness (black 0<—>100 white), a: degree of redness
(green - <> + red), b: degree of yellowness (blue - < + yellow)

<Table 2> Color value of Jeju mandarin orange jelly with various gelling agents and sugars

Color Carrageenan Gellan gum Foval

value’ "CASUC" CAERY CAIMO CASOR CAXYL GESUC GEERY GEIMO GESOR GEXYL ¢

L 31.49 31.81 31.96 32.18 32.27 31.43 31.58 31.08 31.51 3093 50 a7wes
£0.249  +0.15¢  +0.03>  +0.04®  +0.27°  £0.15°  +0.07%  +0.13F  +0.12¢  +0.27 .

3.14 3.04 3.58 3.46 3.22 2.40 2.57 2.73 2.45 255 35 40
a +0.09°  £0.20°  +0.14*  +0.08*  £0.09® £0.12¢  +0.06¢  +0.06°  £0.12¢  +0.20¢ :

b 19.87 20.06 20.24 20.36 20.28 19.53 19.77 19.52 19.61 19.52 55 oo e
+0.14°  £0.08®  +0.04*  +0.02*  +0.19*  +0.07¢  40.03°  +0.05¢  +0.02¢  +0.14¢ :

DCASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol, CAIMO: carrageenan+isomalto oligosccharide, CASOR: carrageenan+
sorbitol, CAXYL: carrageenan+xylitol, GESUC: gellan gum+sucrose, GEERY: gellan gum+erythritol, GEIMO: gellan gum+isomalto
ollgosccharlde, GESOR: gellan gum+sorbitol, GEXYL: gellan gum+xylitol

IMean+SD

Means in each row with different letters are significantly different (a=0.05) by Duncan’s multiple range test.

*okk,

significant at p<0.001.

I degree of lightness (black 0<>100 white), a: degree of redness (green - < + red), b: degree of yellowness (blue - < + yellow)
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<Figure 1> Gelling temperature of Jeju mandarin orange jelly with
various gelling agents and sugars
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<Figure 2> Melting temperature of Jeju mandarin orange jelly with
various gelling agents and sugars
IMO: Isomaltooligosaccharide
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<Figure 3> Melt down rate of Jeju mandarin orange jelly with vari-
ous gelling agents and sugars

CASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol,
CAIMO: carrageenan+isomalto oligosccharide, CASOR: carrageenan+
sorbitol, CAXYL: carrageenan+xylitol, GESUC: gellan gum+
sucrose, GEERY: gellan gum-+erythritol, GEIMO: gellan gum+
isomalto oligosccharide, GESOR: gellan gum-+sorbitol, GEXYL.:
gellan gum+xylitol
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<Table 3> TPA characteristics of Jeju mandarin orange jelly made with various gelling agents and sugars
Carrageenan Gellan gum Foval
CASUCY CAERY CAIMO CASOR CAXYL GESUC GEERY GEIMO GESOR GEXYL
Hardness 0.57 0.58 0.56 0.56 0.56 0.67 0.84 0.57 0.70 0.68 4 7w
£0.08c?  £0.04c  +£0.03c  +0.02c  +0.03c  +0.06b +£0.07a  +0.02c  +0.05b  +0.04b :
Adhesi 0.18 0.17 0.16 0.16 0.15 0.21 0.23 0.19 0.22 024 5 e
CIVENESS  10.04cd  +0.02de  +0.02¢  +0.01de  +0.0le  +0.02b  +0.02a  +0.02c +0.02ab  +0.01a :
Sorinein 0.59 0.64 0.62 0.64 0.60 0.64 0.72 0.60 0.67 0.70 4 gouer
PrNGINESS — 410.08¢  +0.05cd +0.04cd +0.05cd +0.03de +0.07cd  +0.05a +0.05de +0.05bc +0.02ab -
Cohesi 0.27 0.28 0.25 0.26 0.25 0.20 0.21 0.19 0.19 024 (g
ONCSIVENESS — 10.10a  +0.03a +0.03a  +0.02a +0.0lab +0.02cd +0.03bcd +0.02d  +0.03d +0.02abc
Gummin 0.15 0.16 0.14 0.15 0.14 0.14 0.18 0.11 0.13 0.16 |0 o pmun
WIMIRESS 10 02bc  +0.02ab  £0.02c  £0.0lbc  +0.0l1c  +0.02c  +0.03a  +0.01d  +0.03c +0.04ab
Chewi 0.09 0.11 0.09 0.09 0.08 0.09 0.13 0.07 0.09 001 5 5 e
CWINESS 30.02d  +0.02bc  +0.01d  £0.0lcd  +0.01d  +0.02d  +0.03a  +0.0le +0.03cd  +0.01b '

DCASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol, CAIMO: carrageenan+isomaltooligosccharide, CASOR: carrageenan+
sorbitol, CAXYL: carrageenan+xylitol, GESUC: gellan gums+sucrose, GEERY: gellan gum-+erythritol, GEIMO: gellan gum+
isomaltooligosccharide, GESOR: gellan gum+sorbitol, GEXYL: gellan gum+xylitol

IMean+SD

Means in each row with different letters are significantly different (0=0.05) by Duncan’s multiple range test.

oKk,

significant at p<0.001.
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<Table 4> Rupture characteristics of Jeju mandarin orange jelly made with various gelling agents and sugars

Carrageenan Gellan gum vl
S €
CASUC” CAERY CAIMO CASOR CAXYL GESUC GEERY GEIMO GESOR GEXYL
Swess 058 059 054 058 057 079 099 058 077 082 oo
(N)  £0.03de? £0.05d +0.02 +0.02de +0.02de +0.04bc +0.0la +0.03de £0.05c  =0.03b 1"
Smain 2273 2255 2163 2252 2230 1543 1557 1487 1577 1513 | Lo
(%) 1232 £076a  +0.87a +0952  +0.69%  +0.39b £042b  +0.84b  +0.80b £0.52b 1%
Energy 039 040 034 038 037 037 048 028 039 039 ..

Ns) +0.04b  +0.04b +0.02c  £0.02bc  +0.04bc  +0.04bc  +£0.03a  +0.04d  +0.02b  +0.0.02b

DCASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol, CAIMO: carrageenan+isomaltooligosccharide, CASOR: carrageenan+
sorbitol, CAXYL: carrageenan+xylitol, GESUC: gellan gum+sucrose, GEERY: gellan gum-+erythritol, GEIMO: gellan gum+
lsomaltoohgoscchande, GESOR: gellan gum+sorbitol, GEXYL: gellan gum+xylitol

YMean+SD
Means in each row with different letters are significantly different (a=0.05) by Duncan’s multiple range test.
***significant at p<0.001.

<Table 5> Sensory acceptance of Jeju mandarin orange jelly with various gelling agent and sugars for the aged

Carrageenan Gellan gum Foval
CASUCY CAERY CAIMO CASOR CAXYL GESUC GEERY GEIMO GESOR GEXYL  °¢
acceptance  4.17 3.81 3.36 3.20 3.93 4.06 3.21 3.33 3.74 3.82 10.04%*

score  +0.76¥  +0.50°  +0.92°  +0.89°  +0.84®  +0.60  +0.72°  £1.00°  +0.61>  +0.79®

DCASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol, CAIMO: carrageenan+isomalto oligosccharide, CASOR: carrageenan+
sorbitol, CAXYL: carrageenan+xylitol, GESUC: gellan gum+sucrose, GEERY: gellan gum+erythritol, GEIMO: gellan gum+isomalto
ohgosccharlde, GESOR: gellan gum+sorbitol, GEXYL: gellan gum+xylitol

IMean+SD
Means in each row with different letters are significantly different (0=0.05) by Duncan’s multiple range test.
***significant at p<0.001.
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