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Quality Characteristics of Dumpling Shell made with
Mulberry Leaf (Morus alba Linne) Powder

In-Duck Park*
Department of Foodservice Culinary, Chodang University

Abstract

This study examined the quality characteristics of dumpling shells prepared with 0, 2, 4, 6, and 8% mulberry leaf powder.
According to the amylograph data, the composite of mulberry leaf powder-wheat flour samples reduced the gelatinization
temperatures, viscosities at 95°C, and maximum viscosity with increasing mulberry leaf powder content. The lightness (L)
and redness (a) values decreased with increasing mulberry leaf powder content, whereas the yellowness (b) value increased.
In addition, the weight, volume, and turbidity increased after cooking. In terms of the textural characteristics, addition of
mulberry leaf powder increased the hardness, springiness, cohesiveness, chewiness, and adhesiveness. The DPPH free
radical scavenging activity of the dumpling shells increased significantly (p<0.05) with increasing levels of mulberry leaf
powder. The taste, chewiness and texture of the dumpling shells prepared with added 4% mulberry leaf powder were
preferred. The sensory evaluation showed that the overall preference of the dumpling shell with the addition of 4% mulberry

leaf powder was more effective than the control.
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4. BIETS| HES} ME 25X
X% Amylograph (Brabender Co., Duisburg, Germany)
2 ARgEte] AACC W (2013)0] wet F3piAex, Ha

A, 95°CoIM 2] "=, 95°ColA 158 Fo HAx 58 =

<Table 1> Formula of dumpling shell added with varied amounts of
mulberry leaf powder

. Sample (g)
Ingredient
Control M2 M4 M6 M8
Flour 100 98 96 94 92
Mulberry leaf powder 0 2
Sallt 2 2 2
Water 40 40 40 40 40

Control: no Mulberry leaf powder.

M2: 2% Mulberry leaf powder added.
M4: 4% Mulberry leaf powder added.
M6: 6% Mulberry leaf powder added.
MB8: 8% Mulberry leaf powder added.
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Age] FAAEE FAREH(ANOVA) 2 ARSHA 2
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£ oeH, BE FAAEE SAS 9.15 ARSI
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<Table 2> Proximate composition of wheat flours and mulberry leaf

powder
Samples(%
Characteristics ples(%%)
Wheat flour Mulberry leaf powder
Moisture 9.35 6.68
Crude protein 13.12 20.50
Crude lipid 1.27 3.28
Crude ash 0.29 18.25
ol 29 JGUH FASY A7 B o] 3
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et al. 1980)2 sk wj, Q) Huko] Xyl wHEy|e]
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FAtH(p<0.05). o= el ol Sojgls e A
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7 (Pyun et al. 2001)°] Aok H|S3 74 gFo| AT}, 24
% (redness, agh)= tZ2we] 0352 78 =4 UERgoH,
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<Table 3> Effects of mulberry leaf powder on the pasting properties of dumpling shell

Sample"
Control M2 M4 M6 M8
Gelatinization temperature (°C) 62.3£0.327 59.7+0.2° 58.5+0.1% 58.1+0.1% 56.8+0.0°
Viscosity at 95°C (B.U.) 351+1.5° 339+1.1° 332+1.2° 320+1.1° 314+1.0¢
Viscosity at 95°C after 15 min (B.U.) 270+1.0° 231+1.0° 225+1.0° 205+1.0¢ 190+1.0¢
Maximum viscosity (B.U.) 397+1.4° 377+1.3 375+1.3° 361+1.0° 355+1.0

DSamples are same as in Table 1.

DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test

YMeanzstandard deviation
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<Table 4> Effects of mulberry leaf powder on the color of dumpling shell

Sample"
Color values
Control M2 M4 Mo M8
LY 70.15+0.25 64.25+0.12° 60.36+0.11 54.25+0.02° 48.65+0.01
a 0.35+0.01* -2.40+0.20° -3.23+0.02° -4.24+0.01% -6.12+0.11¢
b 8.21+0.11¢ 33.21£0.20° 37.52+1.11° 38.27+2.10° 42.52+2.01*
USamples are same as in Table 1.
PMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
YMeanstandard deviation
YL value degree of lightness: white +100 < 0 black.
a value degree of redness: red +60 < -60 green.
b value degree of yellowness: yellow +60 <> -60 blue.
<Table 5> Effects of mulberry leaf powder on the textural properties of dumpling shell
) Sample"
Properties
Control M2 M4 M6 M8
Hardness (kg/cm?) 2.33+0.0292% 2.45+0.12¢ 2.57+0.13° 2.68+0.20° 2.70+0.15°
Springiness (%) 92.6140.11¢ 95.25+0.20¢ 101.31+1.00° 106.15+1.10° 108.53+1.11°
Cohesiveness (%) 63.50+1.02° 66.15£1.10% 69.31+1.112 69.55+1.12° 69.62+1.20°
Chewiness (g) 131.12+1.01° 143.11£1.10° 150.5242.11% 154.01+2.01* 155.10+£2.10°
Adhesiveness (g) 6.32+0.03¢ 7.22+0.11¢¢ 7.99+1.02° 8.41+1.01° 9.42+1.11°

DSamples are same as in Table 1.

PMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test

YMeansstandard deviation

Al Yeldon, wel Fub 8y Hrkto] 42522 fojFow
7P =94tH(p<0.05). Kim et al.(2006)2 Az Az A Fa)
E2 89S WrlslgEd, B B Ao mods
& HES ANEE 74sha SEE ST B
31990, Park & Lee(2007)y= 2 Fire] Hrigfo] Z7t
5 AYFZe] FLEY T Lt aghe SO bk

& wolAga wasle] E A7e dxshe Agolgint.
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el el Ak weh AlxE wRue] A7
<Table 5>3} 7t} A izl 2.33 kg/em’Z YERET,
wol Bk Hriego] Wold s 245~2.70 kg/em’Z S715}
ATHP<0.05). 18} & A= FARS] Ve ol 5
7kl wet Ax7 e Aok A7+ E I (Park et al.
2014; Park 2015)2} H]S=3lSAth Al gl e vHr] 9]
4 W3} d9(Kang & Kim 2003)04E FA8 H7lo]
BAY = 2S4S Frteldes e AEe e
He AT BATha Bk ub QlojA 2 Adjele thE
Al el oA HrEEe] TR B tde 540 mE
ztolel] 7|R1E= Ao g AlgEh RHFe] S-S
oA 7P WA yEREar, 8el B ko] BoldaE
S7HE A4S R THrye] e dizaty) Bl
Bk 29 H7REe 22t 92,61, 95.25(%)E 24 ¢] Aol

o, Wl Bk 49504 8% H7F AlgE A UeR}
o] 2}o] 2 B ATHP<0.05). T3] FI A7 24
TS B9l B MUkl B25E SUMEE A= e
wow, tjzto] 7Pt e ghe Bt
wol nkEylo] 2T EAL <Table 650 LFERNQI T Bl
THRae] ZE] & FE WOl B HUkEo| 47.27~49.55
g0 2 Z7slgA R, A7rtele oz vehA] ek
om, RS 42.65 g0 2 7P U BT TESTE
S WOl Bk Hylro] 80.40~87.512 HA YERto™, of
ZFINE 62.560.F 7P Yk}, o33 Axls mo) B
o] Hgo] 7] wEel o7 AR HU Jung et al.
(20152 = LS Hrist & =59 77 582 WUt
st Ax}, ZEshe w9 At 35l 9 T o] 5l 9]
3 R S5 dojdtiar Bargh vl ok F3 A7 vHE
9 AFPark et al. 2015)9H = FEZTFE] 62.05~
87.12%, wjvg] & vy (Park & Kim 2015)°A4 &
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<Table 6> Effects of mulberry leaf powder on the cooking characteristics of dumpling shell

Sample”
Characteristics
Control M2 M4 M6 M8
Weight gain (g) 42.65+1.00°2% 47.27+1.01° 48.86+1.10° 49.15+1.11* 49.55+1.20°
Volume (mL) 26.70+0.01¢ 33.10£0.01° 36.40+1.01° 36.55+1.12° 37.25+1.21°
Water absorption (%) 62.56+1.02¢ 80.40+1.20° 85.1242.01° 85.85+2.00° 87.51+2.01*
Turbidity 0.51+0.01¢ 0.54+0.01° 0.57+0.02° 0.58+£0.03" 0.63+0.10°

USamples are same as in Table 1.
?Means in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
YMeantstandard deviation

<Table 7> DPPH radical scavenging activity of the dumpling shell with the addition of mulberry leaf

(unit: %)
Samples”
Control M2 M4 Mo M8
DPPH free radical scavenging activity 3.28+0.21¢ 12.52+0.50° 23.38+0.71° 2531+0.75° 30.14£1.01%
DSamples are same as in Table 1.
DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
<Table 8> Effects of mulberry leaf powder on the sensory evaluation score of dumpling shell
. Sample”
Sensory characteristics
Control M2 M4 M6 M8
Color 5.20+0.10°2 5.300.11° 5.40+0.12 5.47+0.15° 5.05£0.01°
Flavor 5.22+0.02° 5.62+0.15% 5.58+0.12* 547+0.10° 5.2240.05°
Taste 3.95+0.02° 4.12+41.11° 4.22+1.03° 4.20+1.02° 4.17£1.01%
Chewiness 5.30+0.03¢ 5.48+1.12% 5.47+1.03* 5.43+1.02* 5.37+1.01°
Texture Adhesiveness 5.3141.03° 5.43+1.12* 5.46+1.13* 541+1.10° 5.30+1.05°
Smoothness 4.95+1.05¢ 5.36+1.12° 5.72+1.15° 5.66+1.13* 5.27+1.11°
Overall acceptability 5.34+1.01° 5.53+1.12° 5.65+1.23 5.60£1.21% 5.35+1.03¢
USamples are same as in Table 1.
?Means in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
YMeanzstandard deviation
ve] RHF(Park & Kim 2015), 748 973 (Park et al. DPPH gt|z &7%5o] S7HES Harste] 2 Axpe} 9]
2014) 2 =% Y] (Park et al. 2015)2] ATl E HA STt Jeon & Kim(2011)2 L= pectolinarin} wogonin,
29 Arhgol F/1AE WEy] FEe) Sust 2 et linarin 59 P8 Bo] vhF aslel Arky B
Wkl B3 uf gloj B A7 Axel fAkesith o, Lee et al.(2011) <l £2¢] &l FZEM A
Azodss 58 43 stadirt 7P =4 et 3
4. ObFIe| BiC|Z AMHS & s FEECIUTL BAsigith BRI EES A
Bl e A7 w9 By 427152 <Table 7> 7Fek 2:A] Aol (Lee & Son 2011)2] 7%, FA|BY £
of vehd upelbtth, i+ DPPH #HZ 2762 2e] H7I=E Qe F A=t el SUHENTAL B
3.28%eH, ¥ EY HUkEe 1252, 2338, 2531 B 33 b} glom, wol Buke Hyle wizlzke] kst G4
30.14%2 ¥ B Hrigo] S-S =4 UERsiTh o] (Jin 2013) Aol M= el Fut Hyjako] Z7)5o) uje} 2}
= B BT 2] ditskakgel 7Idlsks Alew A7k Uz 2750] Eobd ikstE o] S7HEATAL BAsisitt.
™, B B vl vk A9 AksikbPg Aol Eobd wEba 9T Al Al el RS 7R 2M) 4ksieEy
Ao AZHEAY. Park & Kim(2015) W3] Al Al 1] A oW, AR IWT B2 AEs AxY F U
el BEg H7HIS o mivel B dvide] F7HEE Wk ohe} AlzbHl ASES S7402 AR JYer
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