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Quality Characteristics of Mixed Polysaccharide Gels with Various Kiwifruit Contents by
Freeze-Thawing

Hea Shin Yoon and Myung Suk Oh
Dept. of Food and Nutrition, The Catholic University of Korea

Abstract

This study was performed to determine the quality characteristics of mixed polysaccharide gels made from k
-carrageenan and locust bean gum with various kiwifruit content after freeze-thawing. The syneresis, rupture
properties, TPA properties and sensory properties of the mixed polysaccharide gels with various kiwifruit
contents after freeze-thawing were measured. The syneresis of the gel with various kiwifruit contents by
freeze-thawing was not significantly different, whereas repeating freeze-thawing resulted in remarkable increase
in the syneresis of the mixed polysaccharide gels with 5%, 20% and 40% kiwifruit. In terms of the rupture
properties, the rupture stress, rupture energy and rupture strain decreased with increasing kiwifruit content after
freeze-thawing. In terms of the TPA properties, the adhesiveness, hardness and chewiness increased and the
cohesiveness decreased with increasing kiwifruit content after freeze-thawing. The rupture properties, springiness
and cohesiveness of the gel by freeze-thawing were lower than those of the gel stored in the refrigerator. In
contrast, the gumminess, hardness and chewiness of the gel after freeze-thawing were higher than those of the
gel stored in the refrigerator. The results showed that the gel became crumbly and tough as a result of
freeze-thawing. In the sensory evaluation, the overall acceptability of the gel after freeze-thawing was highest at
the 30% kiwifruit content, and differences in the sensory properties between the gel after freeze-thawing and
that stored in the refrigerator were small. Therefore, mixed polysaccharide gels with kiwifruit after
freeze-thawing could be useful despite the small decrease in quality.
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1. M=

2 Ag AL 719(HaywardF, AFhHe A5
719 AT 2 RE] FYdsta] 80T deep freezer(GS
Laboratory Equipment, ULT 2586-5-D30, USA)ell A%
stEA AMESIETE J19e FHE AAS F FA
7](Mixer MC-113C, Samsung, Korea)® 30%x7F w}3j
stod ALt k- Fhebr)d(k-carrageenan) ¥ 2 A
2EWA(ocust bean gum)  FAZ A} o 2K
MSC Co. Li)ZHF-5 A FEgaL, HEge FOHH
A E AHESHATH

2. 7I191&%1 g/ =8 39 ®zx 3
e . sy

30mle] Fiael G EALENY 4
0.5gS BAMA7)A, H' 15g, =&t 71910, 5,
10, 20, 30, 40, 50g) A7t 9% ¥ FFT
= AgAes 0ges FYau, FEEUE
A7) fla ¢FHESER &7E
hot plate & stirrer(98°C)ol| 4] 7} <4 3t i(sol),—% A
T 47 B olFE, HS 54 33 A
2% 47 22em, o] 2em9] $T 8716 F
&}3L, Texture Profile Analysis(TPA) B4 &7 A
2= 4 22cm, £ 12cm8 {8 & &U]d) F
PstAoh ol A FY &3 AR WHFPE|
TPA 54 54 ANEET © 2 A2 9%
AME FolZ2E 340 AN G EH 53
€ A8 ®o1E U #A 3 SHAE A=
22 FHoRE Az & JAGE Eg=
£718x11x12cm)el] FAstd A A= 2 P
- FA Y F 3x<2xlem?] A7 2 2} ALEBHR
3% - AERS GeR 2o HAY. FuE
TPA £4, &3 AHE ARE 1Y FZAZEG
Tt A& -15ToAA 19 A%t F 25T A 2
AN B EAFIA 22 FAFZETIBR T o7
19 YZAZS Ag dEANEZEAN AESSFHAT

ox f oot M

=759 -

AR 5

olFE FHE ANEE 19 YEAZGCOT As
SI5TOlA 2041 AT F 25T A 44 &
A A Z719 WE -dAEsHEg e 38 wES
Ag Azsh

% AS FEFolA 10873 AZAHsd RS
A & £FL 35 gg HozRE oF
()& FHAT. oln) WzE 95t 19 YFAF
GO Ao PANE BLaA AF o]
£ 2389

YE-A5A olF&(%)=
{19 3EAEAe S -39 7r 12 35 A52
g FE@YIY ¥ZAZAY SH)*100
14 BZAZAY olFE(%)=
(E84F 2 S -3 19 3%
A4 SH@Y ST A SF(@I1x100

2) ¥ 2%

J% - 5% A9 P24 Texture Analyzer(TX
XT2, Stable Micro System, England)E A}83l sk
EQ(rupture  test) I+ TPAS-/J(Texture Profile Analysis
tes)& Thed xde Pty

test type rupture test TPA test

measuring type  one bite compression two bite compression

deformation ratio 90% 50%

plunger type cylindrical type cylindrical type
(lucite) ¢ 50mm ¢ 50mm

sample size 22mmx=20mm 22mmx12mm

probe speed 1.0mmy/s 1.0mmy/s

3) A

A EQd st A EHE AEFFLET g
A48 11ES Y2 A8 719 A7t E5 - ds
A 2] -&7](shininess), =4 (green color), ¥(aroma), T
HH(sweetness), 4] %Hsoumess), &4 (adhesiveness), &t
2 /d(springiness), -3 /J(cohesiveness), FA1FT/S
(brittleness), 7 X(hardness), ©j 1282 4](smoothness),
AAZQ vpEA A(overall acceptability) 58 %715
A SR AIRY Hrle 9FEEAHEO point
category scale)E2 ZAEE FAIEA FHen, 717 2
2% @Eo| BERFEEE M A A&, vE 9%
#20) 542w A7 ok Ag Uk A

228758 A A198 A 65.(2003)



76 A9 W GuR ERAY YE - A5l e

29 AAE 25CAN 84 §719) Hob AL
AES BH BUR 22 YAe 9

H, 3 719 )
TA A 128 ¥ U5 AIRE HIbsHA 8o 1
g 719 FR/NAE T 719 ARE FEAY

2 AASES S

4) Az £4

BEE A9 33 o) AAsRen 49 49
< &3l O‘r Z}ié% SASZ2 EA Azstd EA
stk 2AEH S EAEN(ANOVA) ¥ Duncandl
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Table 1. Syneresis of mixed polysaccharide gels with various
kiwifruit contents by refrigeration and freeze-thawing
Kiwifruit Syneresis(%)
contenis(%) refrigeration 1% cycle
0 5491023 5.6410.75
5 6.70:0.94"  5.49+0.69°
10 6.2630.37*"  5.32+0.31 6.67+1.15 2.80
20 5.85:0.13™" 4.8310.37° 7.4420.80° 19.69%*
30 547¢021% 6514303 10.82+6.44 143
40 5.6120.53% 4.77+034° 7.17+0.65" 16.30**
50 457+0.53° 544197 6.69:0.80 2.14
F value 5.65** 0.49 1.08
Y Means in each row and column with different
superscript letters are significantly different(P<0.05) by
Duncan’s multiple range test.
Capital and lower case letters refer to columns and
rows, respectively.
MeantSD.
*, **_ Significant at P<0.05, P<0.01, respectively.

3 cycle F value
6.94+1.08 3.25
9.20+1.59" 8.24*
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Fig. 1. Influenceof freeze-thawing on rupture stress of
mixed polysaccharide gels with various kiwifruit
contents
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Fig. 2. Influence of freeze - thawing on rupture energy
of mixed polysaccharide gels with various kiwifruit
content
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Fig. 3. Influence of freeze - thawing on rupture strain of
mixed polysaccharide gels with various kiwifruit content
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Fig. 4. Influence of freeze - thawing on springiness of
mixed polysaccharide gels with various kiwifruit
content

1000

Gumminess

—e— refrigeration
—O— freeze-thawing
0 10 20 30 40 50 60
Kiwifruit contents(%)

Fig. 5. Influence of freeze - thawing on gumminess of
mixed polysaccharide gels with various kiwifruit contents
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Fig. 6. Influence of freeze-thawing on cohesiveness of
mixed polysaccharide gels with various kiwifruit
contents
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Fig. 7. Influence of freeze - thawing on adhesiveness of
mixed polysaccharide gels with various kiwifruit
contents
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Fig. 8. Influence of freeze - thawing on hardness of
mixed polysaccharide gels with various kiwifruit content
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Fig. 9. Influence of freeze - thawing on chewiness of
mixed polysaccharide gels with various Kiwifruit
contents
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Table 2. Sensory characteristics of mixed polysaccharide gels with various kiwifruit contents by freeze-thawing
L. Kiwifruit contents(%)

Characteristics o 5 10 20 0 2 F value
Shininess 6.18+0.98"" 5.72+1.01° 5.73+1.01° 527+127"° 5.18+1.33" 427:1.10° 5.73t1.74° 2.7%
Green color 1.00+0.00°  227+0.79° 3.82+1.33° 4.1840.87° 5.73+135° 691094 773+110° 6441

Aroma 1.91+0.54°  2.82+0.98° 4.27+1.35° 3.91£1.58" 5.09+1.04° 6.00£148° 655137 1985
Sweetness 491+1.45°  5.18+1.72" 564+121™ 536+136™ 6.36+0.81" 6.36+1.50" 6.55+0.93" 272
Sourness 1.36+0.92°  2.18+0.75° 3.73£1.62° 391+1.14° 5.64+1.03 573+142° 627+1.62° 2454

Adhesiveness  5.64+0.67°  5.00+1.00° 4.18+0.75° 4.64+150° 4.09+094° 4.09+1.30° 4.18+1.40° 3.03"
Springiness  5.36+0.81°  4.18£147° 3.36+1.03° 3.55+0.93° 4.09:1.04° 3.64x1.50° 3.45x1.37 3777
Cohesiveness 5.73+079° 491+1.04" 4.184087° 391+1.14" 427+126° 4.01x1.61° 4.09+1.51° 3217
Brittleness 3.0040.78°  3.64x129% 3.5542.16° 3.73:1.62" 5.00+1.90° 546+1.61° 436242 253
Hardness 264+081°  227+101°  227+1.10° 2643081 4.18+1.66" 4.27+142° 345+1.81° 495
Smoothness 6.73+1.27"  5.73+195° 555+181"° 536+1.29" 5.09+145" 4.36+1.63° 4.64x1.81° 253
Acceptability 4454069  4.18+1.40  427+127  436x121 545+121 454+1.04 491+1.64 1.42

Y Means in each row with different superscript letters are

Mean + SD.

ko kK kEE

, , Significant at P<0.05, P<0.01, P<0.001

Table 3. Correlation coefficients between sensory characteristics and mechanical measurements of mixed
polysaccharide gels with various kiwifruit contents by freeze-thawing

significantly different(P<0.05) by Duncan’s multiple range test.

Mechanical Sensory characteristics
measurements  Shine  Green Aroma Sweet  Sour Adhe  Sprin  Cohe Britt Hard Smooth Accept
Stress 022 0647 05277 021 -0587 0467 037 0457 022 024 036 001
Energy 022 0617 048 016 -054 045" 037 0437 022 023 035 -006
Strain 0337 0837 07177 0317 0757 0397 028 04177 033 04477 0407 -0.10
Springiness 0397 0417 04477 0.10 0327 018 015 -0.16 025 021 023 -004
Gumminess 028 0847 0737 0367 0747 0367 -0307 04277 0300 038 035 015
Cohesiveness 027 -0857 0737 -0397 0777 0457 035 04477 0347 -0407 0427 0.18
Adhesiveness  -0327 0747 0.697 0367 068 -0297 -026 033" 0327 0427 038 015
Hardness 025 08 0757 0397 0767 -036° 028 04077 0307 0417 -0367 015
Chewiness 0317 0827 0727 0347 0727 0357 0307 0407 0307 0377 -0357 013
Syneresis 064 -005 -026 007 069 -065 019 002 -004 0.17 0.12 0.07

T

. »  Significant at P<0.05, P<0.01, P<0.001, respectively.

Shine:Shineness

Green:Green color Aroma:Aroma Sweet:Sweetness

Sour:Sourness Adhe:Adhesiveness

Sprin:Springiness Cohe:Cohesiveness Britt:Brittleness Hard:Hardness Smooth:Smoothness  Accept:Acceptability
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