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Development of Jelly Fortified with Lactic
Acid Fermented Prickly Pear Extract

Min Jung Son, Ki Whang and Sam Pin Lee'

Dept. of Food Science and Technology, Keimyung University, Daegu 704-701, Korea

Abstract

Rheological properties and sensory characteristics of prickly pear jelly made from K-carrageenan and glu-
comannan were examined. Prickly pear extract (PPE) fermented by Lactobacillus casei LS (isolated from soy
milk curd residue) exhibited pH 3.12, 1.15% acidity (lactic acid) and 2.7 X 10° CFU/mL lactic acid bacteria.
In the effect of concentration of fermented PPE, the jelly containing 4% fermented PPE had higher springiness
and slightly lower hardness than that without fermented PPE, and was superior to color and taste. The hardness
and brittleness of jellies were enhanced by the addition of 0.25% citric acid. The addition of 0.25% ascorbic
acid resulted in the production of soft jelly like pudding. In the effect of concentration of k—carrageenan, the
hardness and springiness of jellies were increased by adding 0.75% K-carrageenan, but was decreased by
adding at the 0.9% level. In the overall preference of jellies including sweet and sour taste, higher score was
obtained by the fortification of 0.6% and 0.75% x-carrageenan, 0.25% citric acid and 30% fructose syrup.
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Table 1. Values of rheological parameters of jelly fortified with fermented PPE

FPPE" (%)
0 2 4 6 8 10
Max weight (g) 280.2+145" 2705+ 127° 237.0+6.0° 264.7+6.0° 266.7+4.1° 2645+5.2°
Distance (mm) 6.140.7 56+0.3™ 47402 55+0.1%¢ 5605 51+05™
Strength (dyne/cm?) 56266+ 454" 53223+ 399" 42765+ 180° 51428+ 1897 52052+ 128° 51350+ 164°
Hardness (dyne/cm?) 1875601233 188525+ 105° 182405+ 153° 187015£351° 1872474189 201693178
Yield (g) 152.0+65.2° 167.5+11.1° 1326+4.1° 161.7+6.6° 159.7£3.6° 1237196
Adhesiveness (g) -52x3.2° -35X0.5" -36*1.1° 42105 -35*+0.5 -4.0£0.8"
Cohesiveness (%) 184+6.2° 23.7+£6.2° 31157 17.6£10.3° 23.0£96 286*t11.9°
Springiness (%) 64.6+5.2¢ 771562 101.3+6.5 707+7.1% 8124+7.1% 93.2+8.9"
Gumminess (g) 336+13.2° 40.4+109° 428+95 29.0£17.2° 385*+16.1° 47.0+19.1°
Brittleness (g) 24.6+183° 32.8+157 435+106° 246+17.3 333+187° 485+29.9°

YFPPE: Fermented prickly pear extract.

?Values followed by the different superscript letters are significantly different at p<0.05 by Duncan’s multiple range.
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Table 2. Changes in Hunter color values of the jelly by fermented PPE contents

Joll 4] Azl HA che

1 &3 (aggregation)o] U= Al AL

(coarse) A TR E A et= 7l o2 ALgHE} o= k-car-
rageenan< ©|-&3t 131 HA

3l Sol2F 7t JEhg e AEY FEUF TS

Fol 24

Storage at 4°C (days)

FPPE" concentration (%)  Color

s 0 7 14 21
L 58.9+0.27 58.0+0.2 58.1+0.0 60.2+0.2
0 a 19414 02%0.2 0.4%0.1 0.3+0.1
b 1614 1.6+0.0 25%0.1 48%0.1
L 346+1.2 34.6+0.1 37.1+0.0 381108
2 a 16.6+0.4 14800 11.9+0.1 72402
b -38%19 -1.3%0.1 0.00.1 -0.2+0.1
L 34.410.1 345102 32.0+0.1 32.9+06
4 a 238+0.3 167205 11.7+0.1 10.0+0.4
b -47%06 -25%0.0 -1.1£0.0 -12+0.1
L 34.5+0.7 33.7+02 33.2+0.0 33.8407
6 a 265105 172403 140£0.1 11.0+07
b -37+0.3 -1.9%0.1 -0.9+0.0 -0.9+0.1
L 34.0+0.8 34503 345+0.0 344108
8 a 27.3%0.4 185+0.4 174202 12.4+08
b -48%05 -3.070.0 -1.6%00 -0.9+02
L 344124 34.8+0.2 353105 35.310.1
10 a 316134 19.6+0.2 187402 166+0.4
b -42+06 -2.8+00 -1.7%00 -0.7+02

YFPPE: Fermented prickly pear extract.

“Data were presented as mean*SD (n=7).
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Fig. 1. The color of jelly according to addition of fermented PPE.
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27] 918 k-carrageenang A A Az 0.3~0.9%(w/w)
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Table 3. Values of rheological parameters of jelly fortified with fermented PPE and organic acid

Control Lactic acid Acetic acid Citric acid Ascorbic acid
Max weight (g) 210295 2327+25.3 2391457 23271 150° 198.2£20.6°
Distance (mm) 7.0£0.4° 7.7%0.1° 77%0.1° 24.6+34.3% 6.9L05°
Strength (dyne/cm?) 65631 % 329° 72653 590" 74605+ 178 72654+ 468" 61807 5434
Hardness (dyne/cm? 186068+ 147° 186808+ 197° 191940+ 556" 193997 = 128° 178251 +851¢
Yield (g) 204.0+£12.2° 165.7£12.0° 225.2+13.1° 525+10.5° 144.0+3.2¢
Adhesiveness (g) -37+x05 -37%x05° -42%x10° -40£0.8 -33%£09°
Cohesiveness (%) 159+35° 20.8+4.0° 20.1+1.9° 195+ 16° 17.7+5.0°
Springiness (%6) 60.6+4.9% 56.2+5,1% 517t21° 59.8+6.7% 646+81°
Gumminess (g) 334%66° 484499° 48148 455+57 34.8+8.7%
Brittleness (g) 202+4.2° 27.6+8.4° 24.8+20° 273146 226165

YValues followed by the different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Values of rheological parameters of jelly fortified with fermented PPE and k-carrageenan

K-carrageenan (%)

0.30 0.45 0.60 0.75 0.90

Max weight (g) 129.7+35% 2835%14.9° 3855+ 13.2° 437.2+6.6° 281.2+125°
Distance (mm) 47+03° 7.6+0.2% 77+0.2% 83+0.7° 74£0.7%
Strength (dyne/c) 40502 £109° 83340+ 467° 95024 +534° 136490+ 207° 87794+ 301¢
Hardness (dyne/cm?) 170193 £115° 230082 +520° 310165+ 195° 330455+ 238° 241793+ 175°
Yield (g) 655+63.7° 64.3+128.1° 85.2+90.5° 765+24.9° 80.7+11.2°
Adhesiveness (g) -22+09° -65L0.8° -82+15° -7.7+51° -45+05°
Cohesiveness (%) 17.1£47° 21.8+48° 41.8+8.0° 393+16° 182+19°
Springiness (%) 705179 50.9+76° 61.4%6.0° 68.1+6.8° 649156
Gumminess (g) 223164 615+12.7° 161.6136.3° 172.2£8.2° 520165
Brittleness (g) 181%116%® 37.6+137° 99.9+33.8° 117.4£14.9° 337+38"

Yyalues followed by the different superscript letters are significantly different at p<0.05 by Duncan's multiple range test.

Table 5. Comparison on the organoleptic properties of jelly fortified with fermented PPE including fructose syrup and citric

acid
K-carrageenan  Fructose syrup Color Flavor Taste Texture Overall
(%) (%) preference
0.60 20 6.7+05% 70100 6.7£05° 7.0£0.0® 70£05°
0.60 30 7.3+05% 8.0=0.0° 77105 7.8%0.4° 80105
0.75 20 7.0£05% 7.010.0° 6705 6.71£05° 7.040.4°
0.75 30 77105 78£04° 72+0.4% 80%0.0° 8.0%0.4°

Yy alues followed by the different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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