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Abstract

We investigated quality changes in dumpling shells by addition of various concentrations of dropwort powder.
Dumpling shells were added with 0, 1, 3, 5, and 7%. dropwort powder respectively. Their water-binding capacity,
weight, volume, and turbidity increased after cooking. As the added dropwort powder increased, their DPPH radical
scavenging activity significantly increased (p<0.001). In addition, their L. and a values decreased whereas their
b value increased. In terms of the textural characteristics, the hardness and springiness increased and the cohesiveness
and brittleness of the cooked dumpling shells significantly increased with an increasing content of dropwort powder.
The savory taste, moisture, and chewiness of the dumpling shells prepared with the addition of 3% dropwort powder
were preferred. Overall, the sensory evaluation showed that the sensory characteristics of the dumpling shells were

best with the addition of 3% dropwort powder.
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Table 1. Formula for the dumpling shell with varied levels of
dropwort powder

Ingredient (g) Sanple”
S D1 D3 D5 D7
Flour 100 9 97 95 93
Dropwort powder 0 1 3 5 7
Salt 2 2 2 2 2
Water 45 45 45 45 45

S, Dumpling shell added 0% dropwort powder; D1, Dumpling shell 1% dropwort
powder; D3, Dumpling shell 3% dropwort powder; DS, Dumpling shell 5% dropwort
powder; D7, Dumpling shell 7% dropwort powder.

+2 A% s (water binding capacity, WBC)

T 23 T8 AR 2 gd FFF 20 mLE 718t
magnetic stirer= 1A]7F wRE T 3,600 rpmO-Z 20i-7F 94
2 sITh18). 1§ Aed= AAR AAEe FAE
SAste] A5 AEFHe] FHHE vt o] FEAY
T8 ALttt

22 & Alg =

FRAFTH %) = e ;%ﬁ (f) > 100
koo =254

THFo]e] Zeja] WsleA FEke] Wiske vHEY 50 g
BT £ 400 mL o] ¥ 33t & £ 3023 ol A
WzhA71a 381 B W H RERe] FAIE Sk
T FTe 2P T U] FkelA] Avkrale] S
= w3 oA AT ] RO Z UiE 1002 F31]
ARt ahe vEFvle] H3E 500 mL Wl 2= HT o
TR 300 mLE A §F 7 FrES S R E
AR o] Frkste &9 FuE S5t ey =
E9] g%+ Y7 F spectrophotometer(Optizen 3220UV,
Mecasys Co., Daejeon, Korea)E ©]-&-38}0] 675 nmol| 4 &%
=5 Sgeen RE AF L 33 wHEste] AAlsa

DPPH radical scavenging &3

mEy] o] Al S dolR At A8 10 g o g
20 mLE FH7bste]l wwbAlA d4lEe]l g & DPPH
(1,1-diphenyl-2picriylhydrazyl, D9132, Sigma-Aldrich, St.
Louis, USA) 0.1 mM &2} &3stod 302 £ 517 nmol|A]
FREE ZHAY. P BAE AR £ gAl 2L
Fe] AL PETE sho] APT} vmete] vhe}

2ol TS,

ks &%) = 1-(A/B)x100
A: AlE H7MY 35, B 77§33 =
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$3 W3] S Rheometer(Compac-100, Sun Sci Co., Ltd.,
Tokyo, Japan)E ©]-8-5}%] 74 &=(hardness), £F2]/J(springiness),
-4 (cohesiveness), %34 (chewiness), 541714 (brittleness)
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(appearance), 3¥(flavor), ZH(taste), 22| Z(texture), 471 &
-7 (after swallowing), 7] & = (acceptability) &5 2 /3

=t

SAHAzE

EAHEA(ANOVA) 3 v ¢ 2% (Duncan’s multiple
range tes)oll ©Jal Fold A& stlem, BE FAAE
= computer program packageS! SAS 9.1 AF8-3}3TH

- I

g WrEEe) niue] B dubii=x
Z3HE= Table 294 o] UrLFo] =13t

Table 2. Composition of wheat flour and dropwort flour

Chara(c%}e)ristics Wheat flour Dropwort flour
Moisture 10.50+0.05" 6.4+0.21
Crude protein 12.73£0.03 26.510.28
Crude lipid 1.37+0.01 3.540.01
Crude ash 0.29£0.02 17.7£0.03
Carbohydrate 75.1140.22 45940.13

"MeanzSD of three determinations.

WA O 12.73%, ZA S 1.37%, 35S 029%, B43HE
2 75.11%9 e} vlye] B3 SR 64%2 LI
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Table 3. Water binding capacity of the dumpling shell the
addition of with dropwort powder

Variables
Sample” — -
Water binding capacity (%)
N 132.73+0.46™
DI 141.6741.53°
D3 143.67+0.58°
D5 14533+0.58"
D7 148.67+0.57"
F-value 15169

S, Dumpling shell added 0% dropwort powder; D1, Dumpling shell 1% dropwort
powder; D3, Dumpling shell 3% dropwort powder; D5, Dumpling shell 5% dropwort
powder; D7, Dumpling shell 7% dropwort powder.

IMean+SD of three determinations, means with different letters are significantly
different at p<0.05.

*p<0.001.
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Table 4. Cooking properties of the dumpling shell with the
addition of dropwort powder

Cooking properties

1
Sample” Weight (@ Watgtiibs((%?r;))tion Volume (mL) (ODTgfbé%i;ynm)
S 880:0.17%  52.601024°  78.00:020°  0.15320.00°
DI 890+0.10° 52671465  7830£0.10°  0.199:0.00"
D3 10.10£0.10°  5521:0.72°  79.97+0.06"  0215:0.00°
D5 10.13£0.12° 55943048  80.06:0.12°  0254:001°
D7 1043£006"  57.58+1.83"  80.23t029°  0.3390.00°
F-value 131.18™ 11.03” 185.48™ 455.98™

US, Dumpling shell added 0% dropwort powder; D1, Dumpling shell 1% dropwort
powder;, D3, Dumpling shell 3% dropwort powder; D5, Dumpling shell 5% dropwort
powder; D7, Dumpling shell 7% dropwort powder.

MeanzSD of three determinations, means with different letters are significantly different
at p<0.05.

“p<0.01, "p<0.001.

DPPH radical &7
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Fig. 1. DPPH radical scavenging activity of the dumpling shell with
the addition of dropwort powder

S, Dumpling shell added 0% dropwort powder; D1, Dumpling shell 1% dropwort powder;
D3, Dumpling shell 3% dropwort powder; D5, Dumpling shell 5% dropwort powder;
D7, Dumpling shell 7% dropwort powder. Means with different letters are significantly
different at p<0.05.
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nue] B ke gElste] Alx vhrgle] AxE
=23 A= Table 59 2tk A9 8] A2 Jehj=
P& Lake tlZao] 884z 7 A Vel o v
i ko] S7FEE 62.84, 54.41, 50.18, 47.18% 7
AFo] R w7t feld oz fhadhs ek B
Thp<0.001). BE] 7tae H7HE AR vive] £2<1
Ao 2 AlRHEY ATl aghe 2ol -1.73, vy
8 1% A7) -3.41, vive] £ 3% A7) -3.40, vy
5% A7F-113, vide] B2 7% A7F 5042 JEh

Table 5. Hunter’s color value of the dumpling shell with the
addition of dropwort powder

Sample”) L a b
S 68.84+0.72% -1.730.60 8.33:091°
DI 62.84121° -3.4120.24 13.81:0.73
D3 54412029° -3.40£0.05 18.42£0.75°
D5 50.1820.34° 3131474 20.1520.61°
D7 47.1820.74° -5.1420.08 22624042
F-value 44778 1.64 194.74™

S, Dumpling shell added 0% dropwort powder; D1, Dumpling shell 1% dropwort
powder; D3, Dumpling shell 3% dropwort powder; DS, Dumpling shell 5% dropwort
powder; D7, Dumpling shell 7% dropwort powder.

IMean+SD of three determinations, means with different letters are significantly different
at p<0.05.

sk

p<0.001.
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Table 6. Texture characteristics of the dumpling shell with the
addition of dropwort powder

Hardness ~ Springiness Cohesiveness Chewiness Brittleness

(kgfem’) (%) (%) &) ®

S 951:0.73? 10842+431° 90.57+027° 197.09:0.94 21.39+0.89°
DI 10.80024% 1183520.30" 91.38+0.58° 200.24+029 22.85:021°
D3 1227+023° 11321:1.89" 9732£1.73" 20535:4.19 2333:034°
D5  13.99:1.01° 117.35£3.56" 100.39:0.15" 208.12£8.40 26.07+0.64°
D7 1749:025" 123.55£2.34" 106.26+4.78" 213.5811.89 26.08+2.07°
Fvalue  83.88™ 119%™ 233 274 1145™

US, Dumpling shell added 0% dropwort powder; D1, Dumpling shell 1% dropwort
powder; D3, Dumpling shell 3% dropwort powder; DS, Dumpling shell 5% dropwort
powder; D7, Dumpling shell 7% dropwort powder.

MeanSD of three determinations, means with different letters are significantly different
at p<0.05.

' p<0.001,
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Table 7. Sensory evaluation of the dumpling shell with the addition of dropwort powder

Sample” S D1 D3 D5 D7 F-value
Appea Color 11840407 2.63+021° 3.820.75° 5.18+098" 6.27+0.79" 5930
rance Sleckness 5.460.52° 528+047° 4.36:0.62" 4.64+0.36° 3.45+0.36° 540"
Flavor Off-flavor 2.18+0.09" 24510.11% 1.7320.78° 327+0.09° 373067 275
- Flour 545:1.18" 4452052 2270.78° 3.090.22° 2.54+0.03° 21.22™
Savory 427:047 4.73£0.79 5.1840.77 4.55:0.82 382098 252
Moistness 5.91£0.54" 5.3740.50" 5.6420.50° 5.5520.36" 4.55:0.93° 414"
Texture Chewiness 4.7320.78" 5.36+0.50" 5.4520.52" 5.00£0.63™ 4.36:0.81° 510"
Adhesiveness 3.73£0.95 4,09+0.44 3910551 3.63£0.92 327+0.78 0.54
After swallow 455093 4821087 5731027 5.09+0.83° 4,00:0,05° 573"

S, Dumpling shell added 0% dropwort powder; D1, Dumpling shell 1% dropwort powder;

D7, Dumpling shell 7% dropwort powder.
OMeans with different letters are significantly different at p<0.03.

p<0.05 “p<0.01, "p<0.001.

Appearance**¥

Overall*** & s\ Flavor®#*

Texture**+% Taste*=

——35 —&—-D1 D3 —%—D5 —H—D7

Fig. 2. QDA profile of the acceptability of dumpling shell with the
addition of dropwort powder

S, Dumpling shell added 0% dropwort powder; D1, Dumpling shell 1% dropwort powder;
D3, Dumpling shell 3% dropwort powder; DS, Dumpling shell 5% dropwort powder;
D7, Dumpling shell 7% dropwort powder.

p<0.01, " p<0.001.
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Quality characteristics of dumpling shell added with dropwort powder
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