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Table 1- Formulation of produced jellies

Treatment Pectin Pectin type (extraction method)
(%)

Tl 0.75 Pectin extracted from ripe grape pomace by the traditional method
T2 0.75 Pectin extracted from unripe grape pomace by the traditional method
T3 0.75 Pectin extracted from ripe grape pomace by ultrasound
T4 0.75 Pectin extracted from unripe grape pomace by ultrasound
T5 1.5 Pectin extracted from ripe grape pomace by the traditional method
T6 1.5 Pectin extracted from unripe grape pomace by the traditional method
T7 1.5 Pectin extracted from ripe grape pomace by ultrasound
T8 1.5 Pectin extracted from unripe grape pomace by ultrasound

T9 (control 1) 0.75

T10 (control 2) 1.5

Commercial pectin

Commercial pectin
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Table 2- Moisture content, acidity, Brix and syneresis values for samples of pectin-containing jelly obtained from
unripe and ripe grape pomace by traditional and ultrasonic methods and commercial pectin-containing jellies

Treatment Moisture (Yow/w) Acidity (%) Brix (degrees) Syneresis (Yow/w)
T1 76.28 £0.17 bc 0.306 = 0.002 b 17.77 £0.09 ef 46.04 £0.62 a
T2 76.12+0.13 bed 0.311£0.003 b 17.86 £ 0.08 def  47.46+0.45a
T3 76.88 +0.24 a 0.303 £0.001 ¢ 17.52+0.14 g 42.92+0.88b
T4 76.93+023 a 0.303 £0.001 ¢ 1747+0.14 g 4423 +0.82b
TS5 75.29 +0.04 fg 0.320£0.004 a 18.25+£0.02 ab 3247+0.74 ¢
T6 75.75+£0.33 de 0.310£0.002 b 18.05+0.17bcd  31.31£0.99¢
T7 75.59 £ 0.46 ef 0.312+£0.003 b 18.12+0.22 be 29.18+0.93d
T8 75.90 £ 0.21 cde 0.309+0.001 b 1799 +0.10 cde  28.15+1.08d
T9 (control 1) 76.52 £0.20 ab 0.304 £ 0.003 c 17.69£0.11 fg 4378 +£1.07b
T10 (control 2) 75.02+0.17 g 0.319+0.005 a 18.44 +0.09 a 31.12+£0.72 ¢

- Different lowercase letters in each column indicate significant differences (p<0.05).
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Table 3- Textural properties of jelly samples containing pectins obtained from unripe and ripe grape pomace by
traditional and ultrasonic methods and comparison with commercial pectin

Treatment Hardness (N)

Adhesion (N.m) Springiness (mm)

Cohesiveness (N)

Chewiness (mJ)

Tl 4.80+0.19ef 0.0043 +£0.0002d

T2 4.68£0/19f 0.0045 £ 0.0004
cd
T3 524+0.15d 0.0047 + 0.0004

abed

T4 5.11+0.19de 0.0046 + 0.0005

bed

T5 6.86+0.09¢c 0.0051 + 0.0002

abc

T6 7.09+0.26 bc 0.0053 + 0.0004

ab

T7 7.31+0.15ab 0.0054 £+ 0.0003 a

T8 7.54+0.17a 0.0054 £ 0.0001 a

T9 (control 1) 5.18+0.28d 0.0044 + 0.0004

cd

T10 (control 2) 7.13+0.21 bc 0.0053 + 0.0005

ab

1490+ 0.34 f
17.16 £ 0.96 ¢

18.16 £ 0.97 de

18.76 £0.58 d

20.86 £0.35¢

2473+£0.32a

222+0.88b
2276 £0.40b
18.83+0.15d

2496+ 0.37 a

0.160+£0.011d
0.153 £0.007 d

0.169 £ 0.001 d

0.166 +0.018d

0.250 £ 0.001 ¢

0.269+0.011b

0.283 +£ 0.005 ab
0.293+0.011 a
0.166 +£0.012d

0.275+0.016 ab

11.48+ 1.18 ¢
12.35+1.63 ¢

16/13+1.38 ¢

1595+229¢

35.81+0.89b

4728 +4.06 a

46.02+328a
50.51+3.73 a
16.30+2.06 ¢

49.03+3.75a

- Different lowercase letters in each column indicate significant differences (p<0.05).
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Table 4 - Score values for sensory properties of jelly samples produced containing pectin obtained from unripe
and ripe grape samples and comparison with commercial pectins
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Treatment Taste Color Smell Texture Overall
Acceptance
T1 48+042a 5.0+£0.00 a 47+£048a 45+£052bcd 45+£052a
T2 47+£0.48a 49+031a 49+031a 4.6=0.51 be 44051 a
T3 48+042a 49+031a 5.0+0.00 a 4.8+0.42 ab 45+£0.52a
T4 47+048a 5.0£0.00 a 48+042a 4.8 +0.42 ab 47+048a
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TS 47+048a 5.0+0.00 a
T6 48+042a 48+042a
T7 48+042a 49+031a
T8 47+048a 5.0+0.00 a
T9 (control 1) 49+031a 48+042a
T10 (control 2) 47+048 a 49+0.31a

5.0+£0.00a 43+048cde 45+052a
49+03la 43+048cde 44+051a
48+042a 42+042cde 43+048a
49+03la 4.0+0.00e 43+048a
49+03la 5.0+0.00 a 47+048a
47+048a 4.1+0.31de 42+042a

- Different lowercase letters in each column indicate significant differences (p<0.05).
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With the increase in the production and processing of fruits and
vegetables, many by-products containing valuable substances such as
pectin are produced. Today, pectin is used as a gelling, thickening,
texturing and emulsifying agent in many foods. Therefore, extracting
pectin from grape processing by-products can be beneficial from both
economic and environmental perspectives. The aim of the present
study was to investigate the use of pectins extracted from grape
pomace (ripe and unripe) by traditional and ultrasonic methods in jelly
production and to compare its properties with commercial pectin
(used in the control sample). Pectins extracted from unripe and ripe
grape pomace were added to the jelly formulation at ratios of 0.75 and
1.5 percent, and the chemical, textural and sensory properties of the
jelly were investigated. The results showed that increasing the pectin
content from 0.75 to 1.5 resulted in a significant decrease in moisture
content and syneresis and a significant increase in Brix content and
hardness, adhesion, springiness, cohesiveness and chewiness. In
terms of sensory properties, all jelly samples prepared from pectin
extracted by traditional and ultrasonic methods and commercial
pectin had high acceptance and the panelists did not observe any
significant differences between them in the evaluation of taste, color,
odor, texture and overall acceptance. Based on the results obtained, it
was determined that the use of pectin obtained from grape pomace by
ultrasonic waves with a low degree of esterification and a high level
of galacturonic acid could be a suitable option for use in products with
low sugar content, including jellies (with the presence of calcium).
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