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Changes in the Quality Characteristics of Mung Bean Starch Jelly
with White Lotus(Nelumbo nucifera) Root Powder Added

Jin-Hee Park’, Em-Mi Kim'

Dept. of Culinary and Foodservice Management, Sejong University"
Dept. of Hotel Culinary Arts, Kimpo College‘“

Abstract

This study investigates the quality characteristics of mung bean starch Jelly by addition of different ratios
of white lotus(Nelumbo nucifera) root powder during 5 days of storage at 4C. The moisture content of the
samples ranged from 86.78 to 88.88% The L value of the samples decreased as the amount of white lotus
root powder increased; however, the a value and b value were significantly(p<0.05) increased. For the sensory
evaluation, color and taste were decreased as the amount of white lotus root powder increased. Flavor and
shine were not significantly different among the samples. And clarity and elasticity were highest in the sample
with no powder and 5% of white lotus root powder. Hardness was decreased(p<0.05) as the amount of white
lotus root powder increased. Overall acceptability was highest when using 0% and 5% Texture profiles of
hardness decreased as the amount of white lotus root powder increased. Hardness, gumminess, chewiness were
found to drop significantly(p<0.05) after one day of storage. Cohesiveness was not significantly different
among the samples according to the amounts of white lotus root powder. Adhesiveness was not significantly
different in 0, S, 10, and 15% of white lotus root powder. Syneresis was increased during the storage period.
From the result, the most advisable mixture ratio of mung bean starch jelly with white lotus root powder
was 19 g of mung bean starch, 1g of white lotus root, 0.1 g of salt and 160 mL of water.

Key words: white lotus root powder, mung bean starch jelly, moisture, sensory evaluation, texture, syneresis.
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{Table 1> Formulas for nung bean jelly with white
lotus root powder added

Mung White lotus

i Salt Water
Group beans root powder
(® (mL)
flour(g) (8
WLRO 20 0 0.1 160
WLRS 19 1 0.1 160
WLR10 18 2 0.1 160
WLRI5 17 3 0.1 160
WLR20 16 4 0.1 160

Y WLRO: mung bean jelly with 0% of white lotus root
powder, WLRS: mung bean jelly with 5% of white lotus
root powder, WLR10: mung bean jelly with 10% of
white lotus root powder, WLR15: mung bean jelly with
15% of white lotus root powder, WLR20: mung bean
jelly with 20% of white lotus root powder.
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{Table 2> Measurement condition for the texture
analysis

Measurement Condition
Test speed 100 mm/min
Trigger 0.005/kgf
Sample height 10 mm
Sample width 6 mn
Sample compressed 70%
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{Table 3> Proximate composition of white lotus root powder and mung bean flour

Kind Moisture(%o)

Protein(%)

Lipid(%) Ash(%)

White lotus root powder 9.20+0.79

11.89+0.22

3.38+0.01 5.77+0.20

Mean+SD.
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{Table 4> Moisture content and Hunter's color values of mung bean jelly with white lotus powder

Group” Moisture content(%) L a b
WLRO 88.53+0.18" 50.07+0.41° -0.79+0.01° ~7.06+0.14°
WLRS5 88.31+0.33° 47.53+0.64° ~0.59+0.05™ -3.48+0.29"
WLR10 88.49+0.08" 46.61+0.45 -0.64+0.08" -2.38+0.20°
WLR15 88.88+0.02° 45.14+0.44° -0.48+0.06° -0.4240.18"
WLR20 86.78+0.01° 45.09:0.39" -0.2120.05 1.28+0.26°

Mean+SD.

*7% Values with the different letter are significantly different by Duncan's multiple range test.
Y WLRO: mung bean jelly with 0% of white lotus root powder, WLRS: mung bean jelly with 5% of white lotus root
powder, WLR10: mung bean jelly with 10% of white lotus root powder, WLR15: mung bean jelly with 15% of white

lotus root powder, WLR20: mung bean jelly with 20% of white lotus root powder.
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{Table 5> Sensory evaluation of mung bean jelly with white lotus root powder

Groupl)

Sensory WLRO WLRS5 WLR10 WLR15 WLR20
characteristics

Color 6.08+2.58" 5.58+2.35% 4.58+1.50™ 4.83+2.13™ 3.9242.81°
Flavor 5.50+1.98"° 5.00+1.53 4.83+1.69 4334227 4.1742.13
Taste 5.58+1.98" 5.00+£1.47° 4.6742.06" 4.6742.19° 3.00£1.75°
Shine 5.25+2.98" 5.08+1.86 6.08+1.38 5.58+2.27 4.5042.54
Clarity 6.4242.47° 5.33+1.23° 4.50+0.91™ 3.0842.15° 3.002.00°
Elasticity 5.75+2.83" 5.8341.33° 4.50+1.67" 4.00+1.65" 3.00+2.26"
Hardness 7.08+1.50° 6.83+1.69° 433+1.67° 3.9241.50° 2.75+1.14°
Overall acceptability ~ 5.75+2.59 5.58+1.62° 4.42+1.98" 4.58+1.93" 3.33£2.67"

Mean+SD.

7. Values with the different letter are significantly different by Duncan's multiple range test(": Not significnat diffe-

rences p<0.05).

Y WLRO: mung bean jelly with 0% of white lotus root powder, WLR5: mung bean jelly with 5% of white lotus root
powder, WLR10: mung bean jelly with 10% of white lotus root powder, WLR15: mung bean jelly with 15% of white
lotus root powder, WLR20: mung bean jelly with 20% of white lotus root powder.
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{Table 6> Texture characteristics of mung bean jelly with white lotus root powder during the storage
period in a refrigerator

Storage time (day)

Texture 1
. Group
properties 0 1 2 3 4 5

WLRO  579.14+18.98° 9174044227  1,138.98+18.03% 1,300.99+17.35" 1,357.86+43.23" 1,357.86+23.64"
WLRS  491.12424.70°  720.44+42.68%  866.08426.53° 1,014.63+41.83 1,084.05+51.51" 1,257.39+65.57
Hardness WLRI0 427.39+19.23"  591.17+11.43™  781.26+11.77°°  917.74+13.99"  990.84+45.70" 1,068.19+35.17""
WLRI5 325.28+19.12°C  458.80+28.36™  581.01432.13°  621.99+21.25°  692.03+15.62"  795.89+38.29"
WLR20 505.63+ 9.51°°  613.87423.47"  760.73+31.55%  809.33+29.58°  919.01+53.65°" 1,034.08+69.28
WLRO 0.29+0.02"% 0.05+0.02"%¢ 0.04+0.01™%¢ 0.05+0.03"%¢ 0.04:0.02"%¢ 0.03+0.02"%¢

WLR5 0.2620.03° 0.06+0.03%" 0.05+0.04%" 0.06+0.04%® 0.09+£0.05% 0.030.02°
Cohesiveness WLRI10  0.30+0.01% 0.04+0.02° 0.00+0.05° 0.100.09° 0.06+0.03° 0.0620.04°
WLRI5  0.28+0.06" 0.05+0.02° 0.06+0.04° 0.050.04° 0.05+0.042 0.05£0.052
WLR20  0.30+0.05% 0.03+0.01° 0.010.01° 0.02+0.01° 0.02+0.02° 0.03£0.01°
WLRO 6.33+0.06™ 4.77+1.03% 4.68+0.76™ 4.43+0.95"% 4.68+1.00™ 431+1.18™
WLR5 6.41+0.26™ 436+1.27"F 3.91+1.58"F  444+089"®  536+1.15™° 3.71+1.25™

Springiness ~ WLRI0  6.09+0.07"% 3.98+1.37% 4.46+1.14"® 4911357 484+139"F  491+1217®
WLRI5  5.93+0.06™ 3.07+1.45™ 47240.86™®  4.04£1.63°F  3.71+2.26™ 4.78+1.88™®
WLR20  5.63£0.66™ 3.68+0.79* 2.83+1.47" 2.80+1.57* 2.98+1.53% 4.04+2.11°R
WLRO  167.07+10.24%  49.62421.06°  43.77+13.37°  62.21233.08°% 554342034 62.94+39.13%
WLR5  126.54+16.26™  40.99+37.14  39.74+37.14°%  55.87+35.18"®  94.94+54.45™5  37.56+26.55™
Gumminess ~ WLRI0 12924+ 586"  21.73+14.02%  44.82+39.25"®  86.76+80.90™°  61.31+33.99"®  68.91449.08°®
WLRI5  90.87+21.13%  22.84+ 7.11°%  3567+21.57°%  33.46+28.48°°  34.44+2857°  36.10+34.98C
WLR20  152.65+24.23"% 1576+ 570 10.33+ 7.01™°  16.23£10.77°%  19.53£16.45™°  26.38+12.47"
WLRO 1,057.37+ 64.71°% 249.66+159.48°C  210.54+ 92.19° 299.21+199.58°C 271.17+146.78°%  301.20+251.69°
WLR5  808.71+ 84.85™ 204.52+193.73"% 200.28+238.85™ 269.49+217.63°% 549.82:+420.39™° 163.84:159.95"
Chewiness ~ WLR10  787.12+ 35.09°% 101.29£90.59™  223.29+256.29"C 501.26+576.19"® 329.55:247.91"% 368.86+359.79"
WLRI5 537.96+123.83% 69.48+44.83°°  172.24+104.87°Y 170.99+211.39°% 179.16+205.37°C 189.58+197.23"
WLR20  872.06+210.77°% 61.21+31.57°C  32.48+ 24.91"° 57.69+ 59.39™%  64.07+ 59.24™% 112.13+72.47°¢

WLRO 4144+ 3.11°  4.66+2.23"® 23244 .47 7.29+4.71"® 5.28+3.99°® 10.48+8.92™
WLR5  32.55+1228% 5274501 5.28+4.37° 4.38+6.0™° 4.50+3.93*¢ 3.1424.459
Adhesiveness  WLRI0 4275+ 4.01°"  3.83+1.31°¢ 6.44+3.09™ 7.73+4.11%° 4.02+3.26° 443527
WLRI5 3381+ 451 6.47+6.60™ 2.67+2.35 3.89+4.26™ 7.01+6.44 1.61+2.147
WLR20  63.46£13.35™  7.08+8.26™ 1.25+1.66™ 2.49+3.41 2.29+1.53 4.13+7.49
Mean+ SD.
a~dQ~V,

: Values with the different letter are significantly different by Duncan's multiple range test [a~d: different group within same
period, Q~T: different period within same group] (**: Not significnat differences p<0.05).

" WLRO: mung bean jelly with 0% of white lotus root powder, WLRS: mung bean jelly with 5% of white lotus root powder, WLRIO:
mung bean jelly with 10% of white lotus root powder, WLR15: mung bean jelly with 15% of white lotus root powder, WLR20: mung
bean jelly with 20% of white lotus root powder.
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{Table 7> Syneresis of mung bean jelly with white lotus root powder during the storage period in a

refrigerator (%)
Group" 1 day 2 day 3 day 4 day 5 day

WLRO 10.14£0.13% 10.79+0.62™ 12.5940.31% 12.7740.33™ 14.1540.42"
WLRS5 8.54+0.03" 8.93+0.29™ 10.47+0.09™ 11.29+0.13% 12.60+0.68""
WLR10 12.47+0.27% 12.48+0.13™ 14.81+0.27*® 16.2840.36° 16.96+0.39°"
WLR15 7.48+0.53% 8.53+0.57" 11.14+0.18" 12.62+0.67°" 13.09+0.71™Y
WLR20 7.2140.15% 8.09+0.24* 10.82+0.44° 11.75+0.12°" 12.79+0.18"

Mean+SD.

a~dQ~U,

: Values with the different letter are significantly different by Duncan's mutiple range test [a~d: different groups

within same period, Q~T: different period within same group].
Y WLRO: mung bean jelly with 0% of white lotus root powder, WLRS: mung bean jelly with 5% of white lotus root
powder, WLR10: mung bean jelly with 10% of white lotus root powder, WLR15: mung bean jelly with 15% of white
lotus root powder, WLR20: mung bean jelly with 20% of white lotus root powder.
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