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Abstract

We investigated quality changes in dumpling shells prepared using various concentrations of Enteromorpha intestinalis
powder(EIP). Dumpling shells were prepared by addition of 0% 3% 5% 7% and 9%(all w/w) EIP to the flour
used in the basic formulation. The gelatinization temperature of the EIP-wheat flour composite increased whereas
initial viscosity at 95°C, viscosity at 95C after 15 min, and maximum viscosity, all fell with increasing EIP content,
as measured by amylography. In addition, the Hunter's color L, a, and b values decreased significantly with increasing
amounts of EIP. All of cooked weight, cooked volume, and water absorption of dumpling shells prepared with
EIP were significantly greater than control values. In terms of textural characteristics, addition of EIP increased
hardness, springiness, and chewiness, but decreased adhesiveness and cohesiveness. Sensory evaluation showed that
dumpling shells prepared with 5% (w/w) EIP were preferred.
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Table 1. Formula of Dumpling shell with varied levels of
Enteromorpha intenstinalis powder

®

) Sample”
Ingredients
Control E-3% E5% E7% E9%
Four 100 97 95 93 91
Enteromorpha intenstinalis powder 0 3 5 7 9
Sallt 2 2 2 2 2
Water 40 40 40 40 40

"Control ; 0% Enteromorpha intenstinalis powder added.
B-3% : 3% Enteromorpha intenstinalis powder added.
E-5% : 5% Enteromorpha intenstinalis powder added.
E-1% © 7% Enteromorpha intenstinalis powder added.
B-9% : 9% Enteromorpha intenstinalis powder added.
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Table 2. Proximate compositions of Enteromorpha intenstinalis
powder and wheat flour

Samples
Characteristics Enteromorpha
Wheat flowr intenstinalis powder
Moisture 10.31 6.05
Crude protein 13.54 2825
Crude lipid 1.26 1.94
Crude ash 027 24.08
Carbohydrate 7470 39.67
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Table 3. The effect of Enteromorpha intenstinalis powder on the
pasting properties by Amylograph

Vlscosny at

et N L
Control 65.1° 208° 180° 21
E-3% 66.5° 197° 170° 199°
E-5% 617 190° 167 190°
ET1% 689 179° 150° 182
E9% 698 169° 143° i

USamples are same as in Table 1.
"% Values with different superscripts were significantly different by Duncan’s sutiple
range test(p<0.05).
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Table 4. The effect of Enteromorpha intenstinalis powder on the
cooking Characteristic of Dumpling shell

Water

b Weight gain -
Sample ® Volume (mL} absorption (%) Turbidity
Control 4365 27763 6201° 061°
B3% 4788 3.56° 83.98" 062
E5% 4857 33.56° 86.35° 065
E7% 49.88° 3255 85.60° 0.66°
E9% 49.99* 3368 86.36" 073

USamples arc same as in Table 1.
“; Values with different superscripts were significantly different by Duncan’s multiple
range test(p<0.05).
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Table 5. The effect of Enteromorpha intenstinalis powder on the
color of Dumpling shell

Sample ) Color values
L a b
Control 71.35:1.01° 2355101 21225102
E3% 67.18+021° 131:121° 18.55:1.02°
E-5% 63.13002" 12541 51" 11.23:022%
E7% 59.1140.45° 12041,13° 9.27+0.03°
E9% 53424012 Lis121 742:021°

”Samples are same as in Table 1.

4 Values with different superscripts were significantly different by Duncan’s multiple
range test{p<0.05).
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Table 6. Textural properties of Dumpling shell differing in
Enteromorpha intenstinalis powder

Sample”
Control  E-3% E-5% E7% E9%
Hardness (gfem’) 243 25% 255 268 7%
Adhesiveness (g)  -601°  701° 801 -1L10°  -1200°
Cohesiveness (%) 6635 6810 6863 6975 6531
Springiness (%) 9352°  95.11° 10031 10561  110.10°
Chewiness (g) 15223 153320 15559 15738 159.3¢°

"Samples are same as in Table 1.
7% Values with different superscripts were significantly different by Duncan’s multiple
range test(p<0.05)
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Table 7. Sensory evaluation of Dumpling shell differing in Enteromorpha intenstinalis powder
. Sample”
Sensory characteristics
Control E3% E5% ET% E9%
Color 5.2840.01° 5.30:001° 548:0.02" 52740.03" 4121001
Appearance b N
Smoothness 6.11+0.02 6.19007° 627:0.01° 6.22:0.03" 619101
Off-flavor 2501005 2.55:1.04° 2574101° 2.59:1.00° 2.60+1.05*
Flavor Enteromorphaintenstinalis odor 1.84+1.01° 19241.02% 201£1.03" 221:1.12° 2334107
Nutty 3811061° 40140.50° 4211043° 4.4410.08° 4204027
Chewiness 5311001 54321110 5.56+1.01° 551107 528+1.08"
Texture Moistness 5.15:1.05™ 5204104 52441.13" 520:1.12" 5.10+1.09°
Adhesiveness 525+1.01° 540+1.13° 5534107 5.5141.08' 5.3941.12°
Overall acceptability 52141.02° 53141.05® 5.74+1.12° 5.58:1.13" 5.3441.08
"Samples are same as in Table 1.
Meanst$.D.(n=20). Values with same letter at the row are not significantly different(p<0.05).
Q33 g Hojmele Ao & AIRHT EE A= 28
o FE5 Axe ) 8 JArktel O £ A58 wk
oh Aolol] @eld e Fiw v 29 Wbl gers 1. Cho HS, Kim KH. (2008) Quality characteristics of
> B &1.0
=7 vehd Aot dEld= =0t 371 € U3 Mandupi with skate (raja kenojei) flour. Korean J. Food
o nbdo g uighAd Yre g Y 5% Wk, Culture, 23, 252257

7% A7b wog A WA

kO

C_>§:
g Al g Jlse R e BEE Flsle A
Z3 weve] FA54E 5 e v 2k
AR EE g BEe] Hrhge] SUMESE AL
2 Z718he g Bt 95°CellA] A, 95TollA 158
L AT o] H= 3 34.1. = vhef EEe] HrhEol
S7hetll whet Aadte AR et ghrale] Ax
s BT 7ol SUHETE AR, AN =@
5 =G Tl 7P w2 vElgen, 24 Al
7&011 FesHA A2ttt 2SN e BEg A
7hgk R E gl HIsiA $EY S R &
7h FEETE 5ol BF folH o wA Ve I

=8 5
=
o

E r\r

. Kang KS, Kim BS. (2003) Changes of rheology on the

dumpling shell by added materials. Korean J. Food
Preserv., 10, 498-505

. Bok HI. (2008) The a literary investigation on Mandu

(dumpling)-types and cooking methods of Mandu
(Dumpling) during the joseon era (1400’s-1900’s).
Korean J. Food Culture, 23, 252-257

. Kim DH. (2007) Rediscovery of dumplings: recovery of

sales level before a dumpling market crisis. Weekly
Chosun, 2007. 05.16

. Chang HIJ, Hwang YK. (2006) Product development and

market testing of ready-to-eat mandu with pond-snail as
a health food. Korean J. Com. Nutr., 11, 650-660

. Pyun JW, Nam HW, Woo IA. (2001} A study on the

characteristics of mandu-pi differing in roasted soy flour
content. Korean J. Food and Nutr., 14, 287-292



10.

11.

12.

13.

14.

15.

16.

17.

w5 AzA e 2

. Kim KH, Park BH, Cho YJ, Kim SR, Cho HS. (2009)

Quality characteristics of shrimp flour added dumpling
shell. Korean J. Food Culture, 24, 206-211

. Kim HS, Lyu ES. (2010) Optimization of Sulgidduk with

green laver powder using a response surface methodology.
Korean J. Food Cookery Sci., 26, 54-61

. Baek SH, Kang KH, Choe SN. (1996) Effects of seaweeds

added in preparation of tofu. Korean J Food Nutr,, 9,
529-535

Alleem AA. (1970) Potential bioassay of mnatural
seawaters and influences of certain trace elements on
the growth of phytoplankton organisms. Helgolander
Wiss Meeresunters, 20, 229-235

Usui T, Miauno T. (1980) Isolation of highly fucoidan
from eisenia bicycles and its anticoagulant and
antioxidant activitics. Agric. Biol. Chem., 44, 1121-1128
Cho KL, Lee DS. (1990) Antitumor effect and immunology
activity of seaweeds toward sarcoma-180, J. Korean Soc.
Food Nutr., 23, 345-352

Choi JH, Kim IS, Kim JI, Yoon TH. (1992) Studies on
antiaging action of brown algae (Undaria pinnatifida).
J Korean. Fish Soc., 25, 181-188

Cho DM, Kim DS, Lee DS, Kim HR, Pyeun JH. (1995)
Trace components and functional saccharides in marine
algae. J Korean Fish Soc., 28, 270-278

Lee YS, Kim DS. Ryu, BH. (1992) Antitumor and
immunomodulating effects of seaweeds toward Sarcoma-
180 cell. J. Korean Soc. Food Nutr., 21, 544-550
Scheuer PJ. (1978) Marine natural products. Academic
Press. New York, USA, p.251

Cho HS, Park BH, Kim KH, Kim HA. (2006)
Antioxidative effect and quality characteristics of cookies

819

APt F4 vAle 9

made with sea tangle powder. J. Korean Soc. Food

Culture, 21, 541-549

Kim SJ, Han YS. (1998) Effect of green laver on the

extraction of shelf-life of Muk. Korean J. Soc. Food Sci.,

14, 119-123

Lim EJ, Lee YH, Huh CO, Kwon SH, Kim JY, Han

YB. (2007) Rheological properties of bread dough added

with Enteromorpha intenstinalis. Korean J. Food Sci.

Technol., 39, 652-657

Lim EJ. (2008) Quality characteristics of cookies with

added Enzeromorpha intenstinalis. Korean J. Food Nutr.,

21, 300-305

Lee JH, Yoon SJ. (2008) Quality characteristics of

sulgidduk prepardd with different amounts of green laver

powder. Korean J. Food Cookery Sci., 24, 39-45

Chung DO. (2010). Characteristics of tofu (soybean curd)

quality mixed with Enteromorpha intenstinalis powder.

J. Korean Sco. Food Sci. Nutr., 39, 745-749

. A.O.AC.. (1980) Official Method of Analysis. 14th ed.,

Association of Official Analytical Chemists, Washington

DC, USA

Park BH, Cho HS. (2006} Quality characteristics of dried

noole made with dioscorea japonica flour. Korean J. Food

Cookery Sci., 22, 173-180

. Bergman CJ, Gualberto DG, Weber CW. (1994)
Development of a high-temperature-dried soft wheat
pastasupplemented with cowpea (Vigna unguiculta (L.)

18.

19.

20.

21

22.

24.

Walp). cooking quality, color and sensory evaluation.
Cereal Chem., 71, 523-327

. Do JR, Koo JG, Kim DS, Jo JH, Jo KS. (1994) Swdies
on the processing conditions of seasoned kelp products.
J. Korean Fish Soc., 27, 27-32

(44 20104 62 9, 44 2010 119 162, A 20104 119 26%)



