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Quality Characteristics of Grape Jellies with Sugar Derivative Sweeteners for the Elderly
Mi Hye Lee, Eun Jung Choi, Myung Suk Oh*
Deptartment of Food and Nutrition, The Catholic University of Korea

Abstract

This study was conducted to determine the quality characteristics of grape jellies for the elderly. The jellies contained sugar
(control) or sugar derivative sweeteners (erythritol, isomaltooligosaccharide, sorbitol, and xylitol). Agar (0.31%) and «-
carrageenan (0.27%) were the gelling agents. The average age of the subjects participating in the acceptance test was 79.
The lightness (L), redness (a), and yellowness (b) values of the agar gel with erythritol mostly decreased, indicating a darker

and pale red color. The L. and b values of the carrageenan gel with sugar derivative sweeteners increased, indicating brighter
and yellowish color. The agar and carrageenan gels with sorbitol showed higher gelling and melting temperature, indicating
that gelation occurred easily and did not easily melt. The agar and carrageenan gels with xylitol showed a low-melting
temperature, indicating low stability with temperature change. The break-down rate of the agar and carrageenan gels with
erythritol was low, whereas that of agar gel with sorbitol was relatively high despite its high melting temperature. Hardness,
cohesiveness, gumminess, and chewiness of the gels with sugar derivative sweeteners decreased, and this tendency was

most distinct with isomaltooligosaccharide in the agar gel and with sorbitol in the carrageenan gel. The rupture properties
of the gel were the same as the hardness of the gel. Sensory acceptance of the agar gels with erythritol, sorbitol,
isomaltooligosaccharide, and the carrageenan gel with erythritol was fairly high, whereas that of the agar gel with xylitol and
the carrageenan gel with isomaltooligosaccharide and xylitol was low. The results show that sorbitol and erythritol are
appropriate as sugar substitutes in grape jellies for the elderly about the acceptability and stability of the gels.
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<Table 1> Physicochemical properties of grape juice

Sugar Pectin Color value?
20 0 pH
(Brix %) (%) L a b
16.68+0.41Y 1.16+0.02 3.54+0.07 18.56+0.19 10.85+0.28 2.80+0.29
YMean+SD.

IL: degree of lightness (black 0 <~ 100 white), a: degree of redness (green - <~ + red), b: degree of yellowness (blue - <> + yellow)
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<Table 2> Color value of grape jelly with various gelling agents and sugars

Color Agar Carrageenan Frval
value’ "AGSUC? AGERY AGIMO AGSOR AGXYL CASUC CAERY CAIMO CASOR CAXYL ¢
L 19.04+ 17.45+ 18.07+ 18.26+ 18.74+ 16.63+ 17.19+ 16.82+ 17.19+ 17.05+ 187.16%*
0.05" 0.12¢ 0.04¢ 0.14¢ 0.04° 0.12" 0.15° 0.088 0.15° 0.23 :
1039+ 865+ 868+ 1026+ 928+ 970+  944% 915+ 980+ 1010+ oo,
0.25% 0.19° 0.22° 0.30° 0.17¢ 0.13% 0.16% 0.14¢ 0.20° 0.19° ‘
b 508+ 397+ 483+ 430+ 510+ 415+ 440+ 441k 434k 417 0 o
0.09* 0.01¢ 0.10° 0.12¢ 0.05* 0.03¢ 0.03¢ 0.05¢ 0.07° 0.05¢ )

DAGSUC: agar+sucrose, AGERY: agar+erythritol, AGIMO: agar+isomaltooligosccharide, AGSOR: agar+sorbitol, AGXYL: agar+xylitol,
CASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol, CAIMO: carrageenan+isomalto-oligosccharide, CASOR: carrageenan+

sorbitol, CAXYL: carrageenan+xylitol
IMean+SD.

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

***significant at <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 grape jelly with various gelling
agents and sugars
IMO: Isomaltooligosaccharide
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AGSUC: agar+sucrose, AGERY: agar+erythritol, AGIMO: agar+

isomaltooligosccharide, AGSOR: agar+sorbitol, AGXYL: agar+

xylitol, CASUC: carrageenan+sucrose, CAERY: carrageenan+

erythritol, CAIM:carrageenan+isomalto-oligosccharide, CASOR:

carrageenan+sorbitol, CAXYL: carrageenan+xylitol
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<Table 3> TPA characteristics of grape jelly made with various gelling agents and sugars

Agar Carrageenan Foval
= ue
AGSUCY AGERY AGIMO? AGSOR AGXYL CASUC CAERY CAIMO CASOR CAXYL v
0.05+  0.04+ 0.03  0.03% 1.01+  0.88+ 092+ 075+  0.82+
Hardness 0.012 0.01° il 0.00° 0.01° 0.12° 0.05" 0.09° 0.09¢ 004 44138

. 011+ 011+ 0.12+  0.11+ 0.18+  0.17+  0.19£  0.19+  0.18+
Adhesiveness ' 1 0.01° il 0.01° 0.01° 0.01% 0.03" 0.02? 0.02* 0.020 988
Sorineiness | 040E 038+ ] 038+ 037+ 073+ 072+ 073+  0.69% 071 . o,
pring 0.04° 0.02¢ 0.03¢ 0.03° 0.04 0.03® 0.03 0.03 0.04% :

. 0.19+  0.19% 0.16+  0.18+ 037+ 039+ 034+ 033+ 035+
Cohesiveness g ha 1 - 003 002 005 005 003 003 o004 /%33
Cumminess  001= 001+ ] 001+ 001+ 038+  034x 031  025%  029% | oo

0.00¢ 0.00¢ 0.00¢ 0.00¢ 0.09° 0.04% 0.05% 0.05¢ 0.03¢ :

. 0.00£  0.00+ 0.00+  0.00+ 028+ 025+ 023+ 017+  0.18+
Chewiness 0.00° 0.00° 0.00° 0.00° 0.07° 0.03®  0.04" 0.04¢ 0.03 10513

YAGSUC: agar+sucrose, AGERY: agar+erythritol, AGIMO: agar+isomaltooligosccharide, AGSOR: agar+sorbitol, AGXYL: agar+xylitol,

CASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol, CAIMO:

sorbltol CAXYL: carrageenan+xylitol
“Mean+S$.D.

carrageenan+isomaltooligosccharide, CASOR: carrageenan+

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

oKk

significant at <0.001.
3Not determined.

<Table 4> Rupture characteristics of grape jelly made with various gelling agents and sugars

Agar Carrageenan Foval
AGSUCY AGERY AGIMO AGSOR AGXYL CASUC CAERY CAIMO CASOR CAXYL  °¢
Stress 0.36+ 0.33+ 0.16+ 0.25+ 0.26+ 0.98+ 0.87+ 0.91+ 0.78+ 0.78%  sog i
N) 0.03? 0.02¢ 0.018 0.01f 0.02 0.05* 0.04¢ 0.07° 0.04¢ 0.09¢ :
Strain  21.27+  19.84% 1775+ 1985+ 1849+ 2615+  23.69+  24.83% 2281 2390 o o
(%) 0.91¢ 1.18 1.418 1.01f 1.158 0.61* 0.92¢¢ 1.06° 1.16¢ 0.86" :
Energy — 0.22+ 0.19+ 0.10+ 0.16+ 0.15+ 0.69+ 0.54+ 0.60+ 0.48+ 052+  gou e
(Ns) 0.01¢ 0.02f 0.01 0.028 0.018 0.04 0.04¢ 0.05° 0.04¢ 0.04° :

YAGSUC: agar+sucrose, AGERY: agar+erythritol, AGIMO: agar+isomaltooligosccharide, AGSOR: agar+sorbitol, AGXYL: agar+xylitol,

CASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol, CAIMO:

sorbltol CAXYL: carrageenan+xylitol
“Mean+S.D.

carrageenan+isomaltooligosccharide, CASOR: carrageenan+

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

***significant at <0.001.
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<Table 5> Sensory acceptance of grape jelly with various gelling agent and sugars for the aged

Agar

C
arrageenan Fovalue

AGSUC" AGERY AGIMO AGSOR AGXYL CASUC CAERY CAIMO CASOR CAXYL

Acceptance  4.61+ 422+ 3.86+ 3.97+ 3.19+

score 0.552 0.80% 0.96" 0.84" 1.37¢

3.36+ 4.14+ 2.53+ 3.44+ 2.94+

kK
1429 054° 123 0739 160 1310

DAGSUC: agar+sucrose, AGERY: agar+erythritol, AGIMO: agar+isomaltooligosccharide, AGSOR: agar+sorbitol, AGXYL: agar+xylitol,
CASUC: carrageenan+sucrose, CAERY: carrageenan+erythritol, CAIMO: carrageenan+isomaltooligosccharide, CASOR: carrageenan+

sorbltol CAXYL: carrageenan+xylitol
Mean+S.D.

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

***significant at <0.001.
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