KOREAN J. FOOD COOKERY SCI.
Vol. 23, No. 6, (P.977~986) DEC, 2007

ST AR HItS
£ 3
&= Shal(d

The Quality Characteristics of Sulgi Prepared Using Different Amounts of
Mulberry Leaf Powder and Lotus Leaf Powder

Kyoung Hee Son, Dong-Yean Park’
Department of Home Economics Education, Dongguk University, Gyeongju, Korea

Abstract

This study was conducted to evaluate the mechanical (texture and color) and sensory characteristics of mulberry
leaf sulgi (MLS) and lotus leaf sulgi (LLS) that contained different ratios of ingredients. MLS and LLS with final
concentrations of 0%, 1%, 3% and 5% of powdered mulberry and lotus leaf respectively, were prepared. The
texture characteristics (hardness, adhesiveness, springiness, cohesiveness, gumminess, chewiness), color values
(lightness, redness, yellowness), and sensory characteristics (color, flavor, moistness, taste, brittleness, chewiness
and afier-taste) of the different sulgis were then measured and compared. With the exception of gumminess and
chewiness, the texture characteristics of 0% MLS, 1% MLS and 3% MLS were not significantly different. The
sensory characteristics of 0% MLS had the highest scores, whereas those of 5% MLS were the lowest for all
factors except for brittleness. However, with the exception of chewiness, the scores obtained from 0% and 1%
MLS did not differ significantly. In addition, 1% MLS and 3% MLS were not significantly different from each
other. Furthermore, the texture characteristics of 0% LLS and 1% LLS were not different significantly, although the
characteristics of 1% LLS were significantly different from those of 3% and 5% LLS when springiness,
cohesiveness, and chewiness were considered. Additionally, the sensory characteristics of 0% LLS and 1% LLS
were not significantly different, with the exception of brittleness, and the characteristics of 1% LLS and 3% LLS
were not significantly different, with the exception of taste and after-taste.
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Table 1. Formula of mulberry leaf sulgi and lotus leaf sulgi p

Ingredient Rice flowr PDML’ or PDLL”  Sugar

Sample 5 ) (%) (8) (@) Table 2. Instrumental setting conditions for texture profile
MLSO0, LLSO4) 900 0 0 180 analyser |

MLSI, LLSls: 891 ! 0 180 Parameters Condition
i R Plager e inder e 20 T

1) PDML: Powder of dried mulberry leaf Force scaling 5 kg

2) PDLL: Powder of dried lotus leaf Pre-test speed 2.00 mmy/s

3) MLSO, LLS0: No addition of PDML and PDLL in sulgi Test speed 1.00 mmys

4) MLS1, LLS1: 1% addition of PDML and PDLL in sulgi Pos-test speed 2.00 mmys

5) MLS3, LLS3: 3% addition of PDML and PDLL in sulgi Distance 10.0 mm

6) MLSS, LI.85: 5% addition of PDML and PDLL in sulgi Interval between two bite 3 sec
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Table 3. Texture characteristics of mulberry leaf sulgi by different levels of pPDML"
Sample Hardness(g) Adhesiveness Springiness Cohesiveness Gumminess Chewiness
MLSO?  1001.70+196.527*”  88.68+56.36" 0.89+0.08° 0.56+0.04° 554.27+88.95° 496.15+102.06°
MLS1?  1031.20+134.42° 88.81+54.36" 0.84:0.03° 0.55+0.03" 565.94+64.05" 476.82+65.16°
MLS3? 836.47+150.14° 58.95+31.52" 0.84+0.05" 0.53+0.05% 434.82+66.89" 363.71462.62°
MLS5” 896.91+97.28" 31.92422.47° 0.79+0.05" 0.43+0.06" 382.67+68.23 303.58+60.48°
F-value 1.476 4885 2327 11879 5974 6.993"

1) PDML: Powder of dried mulberry leaf
3) MLS1: 1% addition of PDML in sulgi
5) MLSS5: 5% addition of PDML in sulgi

2) MLSO0: No addition of PDML in sulgi
4) MLS3: 3% addition of PDML in sulgi
6) Mean+SD

7) a, b: Values with different alphabet in the column were significantly different among groups at p<0.05 level by Scheffe test

*: p<0.05, **: p<0.01, ***: p<0.001
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Table 4. Color test of mulberry leaf sulgi by different
levels of PDML"

Sample L-value” a-value” b-value”
MLSO”  85.52+1.39™9 - 190+0.20° 8.43+0.79°
MLS1?  70.16%9.53° -2.09+0.39" 14.10+7.22°
MLS3”  50.05+2.42° - 1.43+0.35 24.32+0.71¢
MLS5® 50474237 - 1.30£0.16 24.91+132°
F-value 95418 83037 21235

1) PDML: Powder of dried mulberry leaf

2) L-value: degree of lightness (white + 100 <> 0 block)

3) a-value: degree of redness (red + 60 <> -70 green)

4) b-value: degree of yellowness (yellow + 60 < -70 blue)

5) MLS0: No addition of PDML in sulgi

6) MLS!: 1% addition of PDML in sulgi

7) MLS3: 3% addition of PDML in sulgi

8) MLS5: 5% addition of PDML in sulgi

9 Mean+SD

10) a, b, c: Values with different alphabet in the column
were significantly different among groups at p<0.05 level
by Scheffe test
* p<0.05, **: p<0.01, ***: p<0.001
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Table 5. Sensory characteristics of mulberry leaf sulgi by different levels of PDML"

Sample Color Flavor Moistness Taste Brittleness Chewiness After-taste
MLS0” 4.83+0.72%7  4.44+0.48° 4.76:0.51° 5.1140.5° 4.53+0.69" 5.23+0.48" 4.97+047
MLS1”Y 4.46+0.72" 4.43:0.61° 4.40+0.52° 4.58+0.53* 4.69+0.60° 4451038 4.4740.48%
MLS3? 4431065 436+0.68° 443:057 437+0.62° 4845048 4221067 4224057
MLS5” 3.871091° 4.33+1.18° 438+1.67 3.9540.99" 4.94:0.64° 3.3740.77° 3.7820.86°
F-value 4,908 0.079 0.667 8.880 1.538 30329 11428

1) PDML: Powder of dried mulberry leaf
3) MLS1: 1% addition of PDML in sulgi
5) MLS5: 5% addition of PDML in sulgi

2) MLS0: No addition of PDML in sulgi
4) MLS3: 3% addition of PDML in sulgi
6) Mean+SD

7) a, b, ¢: Values with different alphabet in the column were significantly different among groups at p<0.05 level by Scheffe test

*: p<0.05, **: p<0.01, ***: p<0.001
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Table 6. Pearson’s correlation coefficients between sensory and mechanical characteristics of mulberry leaf sulgi

Mechanical test

Characteristics . Hard  Adhesive  Springi - Cohesive - Gummi Chewi
L-value a-value  b-value
-ness -ness -ness -ness -ness -ness
Color 0.022 0.229 -0.047 -0.188 -0.111 0.059 0.159 -0.079 -0.056
Flavor 0.059 0.183 -0.057 -0.136 -0.177 -0.016 0.124 -0.053 -0.049
sensory Moistness -0.240 0518”0210  -0.154 -0.164 -0.161 -0.093 -0.192 -0.208
st Taste 0.185 0.090 -0.236 0.011 -0.041 0.024 0.093 0.043 0.042
Brittleness -0.114 0.093 0.235 -0.269 -0.088 0.081 0.112 -0.159 -0.111
Chewiness 0.152 0.100 -0.239 -0.015 0.017 -0.055 0.083 0.015 -0.010
After- taste 0.207 0.050 -0.263 0.023 -0.016 -0.003 0.110 0.066 0.051
1) *: significant at p<0.05
IR Fx Beta A A23H A65(2007) - 982 -
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Table 7. Texture characteristics of lotus leaf sulgi by different levels of PDLL"

Sample Hardness(g) Adhesiveness Springiness Cohesiveness Gumminess Chewiness
LLSO”  905.37+128.89" 65.88+29.55" 0.87+0.04° 0.58+0.03 526.58+83.33" 457.52+77.58"
LLS1” 931.69+289.57 47.63:23.98% 0.88+0.04" 0.55+0.05° 502.73+116.81° 443.16+115.36"
LLS3Y  885.10:190.55 27.24+13.14" 0.79+0.05° 0.42+0.08" 370.55+101.60°  293.57+86.40°
LLS5Y 1045.77£207.26" 19.89+9.17° 0.77+0.04° 0.4110.03° 430.21+79.70° 331.30£71.75°
F- value 1.807 75317 7.884"" 20.540" 4803 6716

1) PDLL: Powder of dried lotus leaf
3) LLS1: 1% addition of PDLL in sulgi
5) LLS5: 5% addition of PDLL in sulgi

2) LLSO: No addition of PDLL in sulgi
4) LLS3: 3% addition of PDLL in sulgi
6) Mean+SD

7) a, b, ¢ Values with different alphabet in the column were significantly different among groups at p<0.05 level by Scheffe test

* p<0.05, **: p<0.01, ***: p<0.001
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Table 8. Color test of lotus leaf sulgi by different levels of
PDLL"

Sample L-value” a-value” b-value”
LLS0” 84.73+1.19”*'% - 1.90+0.26 8.98+0.50°
LLS1? 63.96+1.72° -1.19+0.56 19.74+0.77°
LLs3” 57.14+0.88° 0.070.54° 2.4 +1.08°
LLS5Y 53.3120.72° 0.55+0.20° 22.89+0.67°
F value 471545 169.226" 410502

1) PDLL: Powder of dried lotus leaf

2) L-value: degree of lightness (white + 100 < O block)

3) a-value: degree of redness (red + 60 < -70 green)

4) b-value: degree of yellowness (yellow + 60 < -70 blue)

5) LLSO: No addition of PDLL in sulgi

6) LLS1: 1% addition of PDLL in sulgi

7) LLS3: 3% addition of PDLL in sulgi

8) LLS3: 5% addition of PDLL in sulgi

9) Mean+SD

10) a, b, ¢, d: Values with different alphabet in the column
were significantly different among groups at p<0.05 level
by Scheffe test
*: p<0.05, **: p<0.01, ***: p<0.001
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Table 9. Sensory characteristics of lotus leaf sulgi by different levels of PDLL"

Sample Color Flavor Moistness Taste Brittleness Chewiness After-taste.
LLS0” 4.63+0.61%*"  4.27+0.54" 4.07+1.03" 4.6+0.56* 4.07+0.51° 4.14+0.57° 4.32+0.58"
LLS1? 4.36+0.66° 4.25+0.39° 4.16+0.63° 4.19+0.63" 4.59+0.48" 4.18+0.43° 4.14+0.62°
LLS3Y 4.25+0.73" 4.1920.72° 4.47+0.68° 3.51+0.67° 4.7820.38™ 3.88+0.44° 3.48+0.58"
LLS5” 4.04+0.77° 4.01+0.93° 4.09+0.7° 2.91:0.84° 5.12£0.64° 3.21+0.78° 2.93:0.8"
F-value 2.237 0.529 1.027 21.095" 13.094™ 10995 17.128

1) PDLL: Powder of dried lotus leaf
3) LLS1: 1% addition of PDLL in sulgi
5) LLS5: 5% addition of PDLL in sulgi

2) LLSO: No addition of PDLL in sulgi
4) LLS3: 3% addition of PDLL in sulgi
6) Mean+SD

7) a, b, c: Values with different alphabet in the column were significantly different among groups at p<0.05 level by Scheffe test

* p<0.05, **: p<0.01, ***: p<0.001
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Table 10. Pearson’s correlation coefficients between sensory and mechanical characteristics of lotus leaf sulgi

Mechanical test

Characteristics Hard Adhesive  Springi  Cohesive ~ Gummi Chewi
L-value a-value b-value
-hess -ness -Ness -Ness -ness -ness
Color 0.067 0.066 -0.099 0.238 -0.178 -0.383%%  -0.191 0.025 -0.093
Flavor -0.086 0.152 0.090 0.208 -0.486**  -0378*  -0.213 -0.035 -0.144
sensory Moistness - 0.355*"  0.503**%  (0.330%  -0.058 -0.310%  -0.373*  -0312%  -0317F  -0.374*
st Taste 0202  -0.066 -0.143 0.022 -0.019 0.068 0.034 0.050 0.049
Britlleness - 0.092 0.105 0.018 -0.017 -0.174 -0.226 -0.370%  -0.293*  -0.291*
Chewiness 0217  -0.103 -0.165 0.022 0.175 0.119 0.177 0.123 0.116
After-taste  0.059 0.006 -0.017 0.277 -0.030 -0.076 -0.191 0.101 0.058

1) *: significant at p<0.05
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2) **: significant at p<0.01
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