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Abstract

This study investigated the quality characteristics of Pongnip Injeulmi samples according to different mulberry leaf
powder(MLP) contents. The moisture levels of the samples ranged from 47.43 to 49.16%, with the 0% MLP sample
presenting the highest moisture level. The amounts of crude protein, crude fat, and crude ash in samples were in ranges
of 3.82~5.01%, 0.05~0.2%, and 0.65~1.62%, respectively, and the values increased with increasing ML P content. Color
L and b values decreased, while the a-value increased, with increasing MLP content. The 0% sample showed the highest
gelatinization temperature of 63.4°C, and the viscosity decreased with increasing MLP content. Texture and hardness
also decreased with increasing ML P content, however, over 3 days storage, they increased in all samples. Finaly, in the
sensory tests, the 6% MLP sample received the highest scores for color, flavor, sweetness, texture and overall

acceptability.
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Table 1. Formulas for preparation of Injeulmi with addition of
mulberry leaf powder

: Ingredients
Ratio of mulberry: : =
leaf powder .Glutlnous Additional Sat Water
rice flour(g)  amount(q) (9) (9)

0% 500 0 5 100
3% 485 15 5 100
6% 470 30 5 100
9% 455 45 5 100
12% 440 60 5 100

\ Glutinous rice ‘

!
‘ Washing (5 times) ‘

‘ Soaking, 8 hrs ‘
!

‘ Draining, 30 min ‘
!
l Milling (2 times) ‘
l
\ Sieving (20 mesh) \
l
Addition of
Mulberry leaf powder,
Water and Salt
!
‘ Mixing ‘
!

‘ Steaming, 20 min ‘

l
‘ Kneading 10 min ‘

‘ Pongnip - Injeulmi ‘
Fig. 1. Procedures for preparation of Injeulmi added with
mulberry leaf powder.
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Zt ABE AZZE 2] T A=A (Chroma meter CR-
300 Minolta, Kyoto, Japan)E AH8-3t] W =(L%k: Light-
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31910t}

3) 2I=0| AlZ2| amylograph &3
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o eJste] SAIATh.
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T2 50°C7HA Wzbske] 1583 A ARl ¥ ZA5Ekg

o}, Amylograph SAC 2= HIHZ(P: peak viscosity),
95°CollA] 1583t FAIAR] $2] HE(H: hot paste viscosity),
50°CellA] 1587t FAAIRL $-29] A S(C: cold paste viscosity),
breakdown(P-H), total setback(C-H), —1E]3l setback(C-P)
viscosity S 4HE3FI T
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Table 3. Compositions of characteristics of mulberry leaf powder
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Table 2. Instrumental conditions for Texture analyser

Measurement Condition

Test speed 100 mm/min

Test mode and option T.PA

Time 2.0 sc

Sample height 25 mm

Sample compressed 75%

Trigger type Auto

Trigger force 2049

Probe 10 mm

Sample width 60 mm
22 HU1E Q™R E 20°ColA AASIHAA AT A
F30E] AF 3LA7HA A (hardness), F-21d(adhesiveness),
2%/ (cohesiveness), EH43(oringiness), 42Hd(gumminess),
84 (chewiness)= =43t o] W Texture analyses
o] FA =& Table 29} Zth
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o WA a2 AlSH thek 129 st
Ao 543 #er FHeLE & °l7<lohi I
AEAo 54 54de & wgsia v A4E=
HerE FASES Fgon FEE o WYHOR 3
QoHLz: vl dolat), 5% BE, 9% ulg Folao,
4. SAAE|

7t Agol|AM A& Ad= SAS EE:L%‘(Statiincd Andly-
ss ysem) S AHg3k] SAAE sl EAHEA(ANOVA)
3} p<0.05 FFol4 Duncan2] GEHAHA R A3
frode AEATHA 43 7743 2001).

N, Zop o oE

= =< =
1, HldE BN
wol7l 2 A7ES 0, 3, 6, 9, 12%E st A x3F B

Ratio of mulberry leaf powder(%)

Composition
0 3 6 9 12 F-value
Moisture 49.16+0.90% 48.31+0.38% 48.15+0.17% 47.44+0.51° 47.43+0.83 4,90+
Crude protein 3.82+0.04° 4.0+0.01° 4.39+0.01° 4.67+0.00” 5.01+0.05% 918.65***
Crude fat 0.04+0.02" 0.10+0.01° 0.11+0.02° 0.15+0.01" 0.20+0.01° 51.09%**
Crude ash 0.65+0.02° 0.95+0.02° 1.16+0.04° 1.34+0.04° 1.62+0.01° 119.05***
Carbohydrates 45.03+0.48° 42.22+0.20° 40.19+0.17° 38.39+0.51° 36.03+0.84° 142.68***

Y MeantS.D. *p<0.05, ***p<0.001

#*Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 4. Hunter's color value of Injeulmi added with various
mulberry leaf powder

Ratio of mulberry Hunter's color value

leaf powder(%) L a b
0 62.07+1.53" -158+0.15°  3.52+0.28"
3 36.50+0.61° -1.79+007°  7.40+0.35%
6 32.85:093° -1.16+0.15°  5.41+0.38°
9 30.20+0.65" -0.98+0.04°  4.49+0.21°
12 29.02+1.06° -0.73+0.06°  3.44+0.16°
F-value 545.18%** 51.81%** 05 52+ *

Y MeantSD. ***p<0.001
4 Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.
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Table 5. Amlyograph characteristics of added with various of mulberry leaf powder for Injeulmi

Ratio of mulberry leaf powder(%0)

0 3 6 9 12 F-value
Gelatinization Temp.(°C) 63.5+0.66> 59.3+2.52" 58.3+0.58™ 58.0+1.0" 56.7+0.58° 12.06%**
Peak viscosity(B.U.) 615+15.0° 490+10.0° 480+10.0° 443+15.28° 393+15.28" 113.92¢**
Hot paste viscosity(B.U.) 323+20.82° 17745.8° 153+5.77% 130+26.46° 140+20.0° 50.18%**
Cold paste viscosity(B.U.) 450+16.3° 2574577 223+15.28° 220+10.0° 200+10.0° 182.4%**
Breakdown(B.U.) 305+4.10% 330+10.0° 327+11.55% 327+20.82° 238+12.58° 15.19***
Total setback(B.U.) 125+4.10% 90+10.00° 66.745.77°  1033+1528°  63.3+25.17° 9.7+*
Setback((B.U.) -168+2.89° -227¢1528°  -263+1258°  -220+26.46" -190+10.0° 16.54%**

Y MeantS.D. **p<0.01, ***p<0.001

& Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 6. Texture properties of Injeulmi added with mulberry leaf powder during storage at 20°C

Ratio of mulberry

Storage time (day)

FIOPEIES  eaf powder(%6) 0 1 2 3
0 0.25+0.00% 0.45+0.02% 0.56+0.03 1.05+0.24%
| 3 0.22+0.01° 0.37+0.02° 0.50+0.02° 0.72+0.02°
H?rkgrf‘;% 6 0.21+0.01° 0.23+0,01° 0.45+0,02° 1.04+0,05"
9 0.16+0.01° 0.17+0.00° 0.39+0.01° 0.87+0.12%
12 0.17+0.02° 0.34+0.04° 0.50+0.04° 1.14+0.21%

F-value 30.10%** 94.45** 17.89%** 3.49*
0 29.52+2.00° 30.07+1.90° 30.03+3.79% 24.67+1.30°7
e 3 28.763.77° 31.0242.33 27.45+1.61° 26.57+1.11°
A ?g]‘(’)m% 6 30.26+0.74° 24.94+0.74% 30.07+1.90° 25.53+2.26°
9 29.44+7.31% 23.99+1.60% 30.00+3.99% 38.02+2.73
12 30.21+1.53 27.13+1.63 30.34+7.15% 39.92+14.41%

F-vaue 19.00%** 2.46 0.24 1.65
0 0.61+0.02° 0.55+0.00° 0.53+0.03% 0.41+0.05%
3 0.66+0.01% 0.59+0.01™ 0.48+0.02" 0.28+0.06%
Cohesiveness 6 0.67+0.02% 0.61+0.00% 0.55+0.00" 0.29+0.04%
9 0.63:0.02™ 0.65+0.05°% 0.34+0.02° 0.15+0.02°
12 0.63:0.03™ 0.55+0.01° 0.30+0.08° 0.20+0.13™

F-value 6.23* 8.17+* 21.95+** 6.03*
0 7.97+0.11% 7.86+0.11% 8.55+1.03% 9.25+0.70°7
o 3 7.8740.13 7.73+0.16* 7.58+0.13% 6.7240.53™
Sor(':]?'nr)'% 6 7.46+0.18% 6.53+0.66" 7.86+0.11™ 7.44+0.85°
9 7.31+0.31° 6.98+0.33° 9.51+0.65" 4.85+0.90°
12 7.19+0.52° 6.94+0.40° 7.38+0.18° 5.03+1.84°

F-value 4.16* 6.39%* 7.24%% 8.70*
0 0.15+0.00% 0.25+0.01° 0.26+0.01° 0.29+0.03%
. 3 0.14+0.01° 0.22+0.00° 0.24+0.00° 0.29+0.04
Gumminess 6 0.14+0.01° 0.14+0,01° 0.25+0.01° 0.30+0.03°

(kgf)

9 0.10+0.01° 0.11+0.01° 0.13+0.01° 0.13+0.01°
12 0.11+0.01° 0.19+0.02° 0.17+0.04° 0.21+0.09%

F-value 25,68+ ** 54, 10%** 22 5k 7.31%*
0 1.19+0.02* 1.96+0.05% 2.23+0.26 2.72+0.43°
heni 3 1.13+0.06® 1.69+0.07° 1.84+0.06° 1.93+0.21%
‘?ﬁ’;ﬁs 6 1.07+0.06° 0.90::0.03° 1.96+0,05® 2.26+0.46°
9 0.75:0.02° 0.78+0.09° 1.27+0.09° 0.61+0.10°
12 0.77+0.06° 1.29+0.14° 1.25+0.30° 1.16+0.93%

F-value 52.71%** 112.10%** 16.32+** 8.24%*

Y MeantSD. *p<0.05 **p<0.01 ***p<0.001

* Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 7. Sensory characteristics of Injeulmi added with mulberry leaf powder

Ratio of mulberry leaf powder(%)

Sensory F-vaue
0 3 6 9 12
Color 1.2+0.42° 3.5+0.85° 7.8+1.14% 7.6+0.84% 5.6+1.35" 83,52+
Flavor 1.8+1.48° 2.9+1.2¢° 7.9+1.79 6.6+1.99° 6.5+0.71° 29.06***
Sweetness 2.8+1.48° 4.4+1.65° 6.2+2.35% 4.4+1.07° 4.2+2.10° 4.58+*
Softness 2.9+1.66° 4.1+1.45™ 6.2+2.25 4.9+1.10% 5.6+1.96% 5.50%*
Moistness 2.3+157 35+1.18° 6.5+1.35% 7.3+1.25° 5.7+1.25° 24.90%**
Texture 1.9+1.20° 4.0+1.63 6.7+1.70° 6.2+1.75% 6.5+1.18 18.74%**
Bitterness 8.4+0.52% 7.4+0.70° 5.7+0.82° 3.1+0.74° 1.240.42° 207.21%**
Overall-acceptability 1.5+1.58 3.9+2.02° 7.8+1.14% 7.6+0.84° 5.6+1.35" 33.62¢**

Y MeantSD. ** p<0.01, ***p<0.001

#**Means in a row by different superscripts are significantly different a 5% significance level by Duncan's multiple range test.
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A(color)S BATHE 6% H7bH 9% H7r ghel
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A FrkE Ay flavorn) S 6% HA7HES 7P A 9
7V AL 9% H7VEd 12% H b ellA frelFel A}
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