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Quality Characteristics of Jeungpyun with
Different Ratios of Makkulli Leaven to Water
Sook-Ja Yoon
Institute of Traditional Korean Food
Abstract
Jeungpyun was prepared with different ratios of makkulli leaven to water in order to examine the changes in its
quality characteristics. The results on the height and volume of the samples showed that Jeungpyun prepared with
the ratio of 1 makkulli leaven to 2 water showed the highest degree of fermentation. Texture profile analysis,
Hunter’s color and sensory evaluation of jeungpyun were carried out for 4 days from the day of its steaming, to see
its quality changes. In texture profile analysis, the hardness, gumminess and chewiness increased in all samples as
the time elapsed, and at the same time texture parameters were increased as the water ratio increased. As the water
ratio increased, L value was increased; however, a value and b value were decreased. The results of sensory
evaluation showed that Jeungpyun prepared with the ratio of 1 makkulli leaven to 2 water had the most favorable
sensory qualities.
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B4 EAY 242 Texture Analyser(TA-XT2i,
Stable Micro System, England)E A}&3}9t)h &322
23] €& <Q+E A ¥(two-bite compression test) O
AEY probe5Smm diameter)E o] &3]  pre-test
speed 5.0mmys, test speed 2.0mmy/s, post-test speed 5.0
mmys, distance 8.0mm ZHAoZ AFV|ER ZFF
stATH &3 F AojR force-distance curveZ2HE A
1 (hardness), -3 AJ(cohesiveness), 4] (springiness),
A4 (gumminess), & &4 (chewiness) ¥ F &7
(adhesiveness)2] TPA(Texture profile analysis) 574X &
Texture expert softwareZ w43t ZE FHS
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CR 210, Minota, Japan)E A}&3led 1w E(lightness,
L), A% (redness, a), F E(yellowness, b)= }e}
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Table 1. Formulas for Jeungpyun prepared with the different ratio of Makkulli leaven to water
i Samples
Ingredients 21 11 12 1:3 14
Rice flour(g) 450 450 450 450 450
Sugar(g) 100 100 100 100 100
Salt(g) 5 5 5 5 5
Makkulli(g) 200 150 100 75 60
Water(g) 100 150 200 225 240
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Table 2. The comparison of height and volume of
Jeungpyun

Samples Height(cm) Volume(cc)
2:1 2.50°" 34.66™
111 2.53° 36.60°
12 2.93° 42.00°
1:3 250" 33.00
1:4 2.50° 31.67°

Y Means with the different letters in same column are
significant by Duncan’s multiple range test(p<0.05).

Fig. 1. Appearance of Jeungpyun prepared with the

different makkulli leaven to water
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Fig. 2. Texture profile analysis parameters of
Jeungpyun prepared with the different makkulli leaven
to water during storage
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Table 3. Texture profile analysis parameters of Jeungpyun prepared with the different ratio of Makkulli leaven to water

during storage

Texture Storage period (days)
parameters Samples 0 1 2 3 4

2:1 V58 .82 °59.58" °72.54" ‘81.90™ "86.99”

1:1 °59.16" *66.31% °73.85" *90.60" °99.11*

Hardness 12 °60.79" *68.57°" °78.73% *91.43"" °99.59"
1:3 °76.64" °77.09" °81.13% °101.48™* °119.49"
1:4 *95.10% *105.44° *154.81% *155.16" *177.34"

2:1 °0.85% *©0.877 ‘0.88" 0.86™ *0.76"

I:1 °0.85" °0.87% %0.89" °0.86" °0.77°

Cohesivene 1:2 *0.87% °0.87% “0.89" 0.87* *0.76°

1:3 °0.88" *0.88" 0.89" ‘087" *0.77°

1:4 “0.89" *0.89" 0.89* *0.87* “0.80"

2:1 0.93% °0.96™" °0.95% ‘0.97* %0.95%

1:1 0.93% 0.95" °0.95" 0.96" *0.88"

Springiness 122 ‘0.93* 0.96" *°0.96" *0.97% *°0.85°
1:3 ‘091" %0.94"° °0.96" 0.96" 0.85"

1:4 0.95" *0.96" 0.98" 0.96" °0.80°

2:1 46.59" 52.44% *154.29" °69.99" °74.17"

1:1 °50.32" *56.82" 69.26" °70.46*" 75.34%

Gumminess 1:2 °52.67° 59,537 “70.18"" °71.15"¢ °75.67%
1:3 °65.75™ °64.19" “72.90% *75.12% °76.83"
1:4 *70.70" *75.95" °121.27% *125.55" *125.77°

2:1 42.59"% °56.12" °61.98" °68.04" “70.41"

111 46.81" °56.37" °63.55" °73.70% °78.06"

Chewiness 1:2 49,52 °57.08" °67.68" *g2.28" °84.33%
1:3 °60.00" °60.21% °69.67" °82.89" °102.12*

1:4 *79.45 82 75" °107.83% “124.67% “129.4*

2:1 ®.11.46" °92% ’0.19" *.5.89% °-6.75%

11 %.5.55% *0.61" *.5.35" 3,18 °0.46"

Adhesiveness 12 *4.63* ©_6.02" ©7.82% 257" *2.69"
1:3 .11.83% °.10.08" *.5.87% °.5.05"" 2.0.04%

14 °20.48" *0.13" °3,24 *7.69° %0.68"

V%% % 9 means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.

) A B CDE

means in a mow preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 4. Hunter’s color value of Jeungpyun prerared with the different ratio of Makkulli leaven to water during storage

Hunter Storage period (days)
value Samples 0 1 2 3 4
2:1 V83527 *83.65" °§3.3" 82.58" *74.86"
1:1 ’83.65% 83.46" °83.16" 82.66" °70.98"
L 1:2 84.83" 84.67% "84.24" 84.13" *69.67"
1:3 85.35" ’84.87% ’85.28" “83.05* 65.93"
1:4 85.25" *84,09" *g5.04" *80.32% °63.00°
2:1 0,79 *0.46" “0.63" *0.77% °0.98°
111 °.0.94™ °.0.64% 20.67" *.0.86" *_1.36"
a 1:2 €1.23° .74 °.0.77% %.0.96" °.1.49"
1:3 “1.31% “.0.85" °0.86" 112 171
1:4 .1.33% 087" ©0.87" *1.19% .1.96"
2:1 1469 #15.33%8 16.35% *14.47% 13.07"
111 "14.21 °14.67"° °14.04% 14.48%° 12.95%
b 1:2 °12.65" °13.15" *13.47% 13.35% *10.57°
1:3 °‘11.70* °12.83* 13.06" °11.76* *7.81°
1:4 ‘11.72° ‘12.96* 13.04* °11.39" “7.57"
1} a b ¢ d

means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.

2 A5 € imeans in a row preceded by different supetscripts are significantly different(p<0.05) by Duncan’s multiple range test.

Table 5. Sensory evaluation scores of Jeungpyun prepared with the different makkulli leaven to water during storage

Sensory Storage period (days)
evaluation Samples 0 1 2 3 4
2:1 s 677 24837 24,007 ?3.835 33"
111 ’5.50% °4.50™ 4.17%° 317" 217"
Swell 12 6.17" ’5.50"° 5,177 ’3.83% 317"
1:3 *5.83% 5,67 °4.83%" 4.17° 317"
1:4 ’5.17% 5.17° 467" 3,677 2.33%
2:1 *6.00" .67 *3,50% 317 *2.00"
1:1 ’5.50" 433" 333" *3.00%" 2.17°
Softness 1:2 *5.50% 4,337 3.83% 267" #2.00”
1:3 *5.50" *3.50° 367" 2338 "1.67"
1:4 517" 417" *3.67" 217 *1.33%
2:1 ’5.17% 433" 3335 '3,33% 2.50%
1:1 ’5.33% °4.50™ "3.67% *3,00™ 233"
Moistness 12 567" *5.00%" 4,50 *4.17° 267"
1:3 *5.00" 23 837 3,50"° 3337 233"
1:4 5.50* 4,33 *3.67°" *2.83" *2.33%

Y means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.

2 ABCD means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test.
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