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Quality Characteristics of Shrimp Flour Added Dumpling Shell
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Abstract

The purpose of this study was to investigate the effect of shrimp flour on quality characteristics of dumpling shell.
Dumpling shell samples were prepared with wheat flour along with the addition of different amount of shrimp flour, followed
by functional measurements and sensory evaluations. According to amylograph data, the composite shrimp flour/wheat
flour samples had increased gelatinization temperature with increasing shrimp flour content, while initial viscosity at 95°C,
viscosity at 95°C after 15 minutes, and maximum viscosity were reduced. In terms of color values, L value decreased, but
a and b values increased with increasing shrimp flour content. Furthermore, the addition of shrimp flour increased hardness
and decreased chewiness in all samples. Overall, sensory evaluations proved that dumpling shell with 10% added shrimp
flour was preferred over the other samples.
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<Table 1> Formula of Dumpling shell with varied levels of shrimp

flour (g

. Samples”
Ingredients

Control  S-5 S-10 S-15 S-20

Flour 100 95 90 85 80
Shrimp flour 0 5 10 15 20
Salt 2 2 2 2 2
Water 40 40 40 40 40

YControl: no shrimp flour, S-5: 5% shrimp flour added, S-10: 10%
shrimp flour added, S-15: 15% shrimp flour added, S-20: 20%
shrimp flour added.

o2 ZAst, SRS 105°C ArtEaxy, 2
w2e vgF AYH (micro—Kjeldahl'l), AW ok
Soxhlet &4, 3EL 550°C A7|2E o]&3F A1y 33}
Ho g St @dE2 AR A FA (R)ollA 4
5, 3, A, 2Owds W U2 2hS %2 EA|SH
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FARIAL, A&, S E ARESHe] 74 1.0 mm, 2|7 8 cm
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<Table 2> Proximate composition of shrimp and wheat flours

. Samples
Characteristics
Wheat flour Shrimp flour

Moisture 10.36 3.81
Crude protein 13.54 49.36
Crude lipid 1.21 3.98
Crude ash 0.27 0.70
Carbohydrate 74.70 42.00
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<Table 3> The effect of shrimp flour on the pasting properties by

Amylograph
Gelatinization Viscosity at Viscosity at Maximum
Samples”  temperature  95°C 95°C after  viscosity
(°C) (B.U) 15min(B.U) (B.U)

Control 65.6° 210° 183° 211°

S5 67.2° 199° 171° 199°

$-10 68.7% 192° 166¢ 190¢

S-15 69.5% 180¢ 151¢ 181¢

$-20 71.7* 169 143¢ 171¢

DSamples are same as in Table 1.
% Values with different superscripts were significantly different by
Duncan's multiple range test (p<0.05).

<Table 4> The effect of shrimp flour on the cooking characteristics
of Dumpling shell

Weight after Vol Water
Samples”  cooking Fn?f)l ¢ absorption  Turbidity
(® (%)

Control 42.31¢ 25.26° 61.56° 0.61%
S-5 48.25° 33.12° 82.16" 0.64°
S-10 49.12° 34.23 85.13 0.65°
§-15 49.52° 33.17° 85.23% 0.66°
S-20 49.98° 34.52° 86.85* 0.75%

USamples are same as in Table 1.
< Values with different superscripts were significantly different by
Duncan’s multiple range test (p<0.05).

A (Table 4)9} Zc}, iRt wkEn|o] za] & Fef H
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<Table 5> The effect of shrimp flour on the color of Dumpling shell

Color values

1)
Samples T " 5
Control 75.35+£1.20°  2.36+1.05¢  22.02+1.31¢
S-5 73.13£0.12*°  4.89+1.22¢  25.11%1.10¢
S-10 70.31+1.06"  6.48+0.14°  31.71+0.31°
S-15 68.12+0.51°  7.45+0.63°  35.52+0.20°
$-20 63.12+1.14°  10.25+0.42*  33.31+0.15"

USamples are same as in Table 1.
¢ Values with different superscripts were significantly different by
Duncan’s multiple range test (p<0.05).

<Table 6> Textural properties of Dumpling shell differing in shrimp
flour content

Samples”
Control ~ S-5 S-10 S-15 S-20

Hardness (g/cm?)  2.451¢ 2.511% 2,515 2.632° 2.754°
Adhesiveness (g)  -6.02¢  -7.25* 813" -12.25" -13.05°
Cohesiveness (%) 65.13° 67.23® (9.12* 7025 64.12°
Springiness (%)  93.45°  95.15° 101.21"" 106.62* 113.15°
Chewiness (g 150.26% 154.01° 156.41° 158.51° 161.32

proterties

USamples are same as in Table 1.
4, Values with different superscripts were significantly different by
Duncan’s multiple range test (p<0.05).

70.31, 68,12, 63 128 §oF o8 ZrAE o] qiEujo] vt
717} "ol AME (a)= Al EES Bol Arides
Z7Vebe AS B, N (b)e AfS Bgo] Hrlek
o] W= SISO, A9 T 20% X47l4°ﬂ*1b ¥4
28k Aoz Yehdth Pyun & (2001)_ 5 RS
H7¥eE v o] B4 Atol|lA e F7HE A7 Hlee] S
Vs Yl Zolx il AMEe}l ST = =7)5tithal
Hyste] B e} v|2dt AEFS Hth Cho & Kim
(2008) Z-o] &9 vHru 9] #4 S04 o £ 3
7hgol S7 e Ao} ST TE ZhASkgitkal H gk
Hp Qlo] 2 Ayfel= of7ke] Zpo| & HItt, Kim 5(1973),
Lee 5(2000) ¥ Park 5(2006)] &JstH thA|l&2] X7t
Hl&o] 345 Bt W7|7h WojXinkar KHialsto] 2
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2.632 g/cm?, AET 20% 247}401]Aﬂh 2.754 g/cm?
2 2ok e gzl Mg W2 gkl 93.45%0]%1
H7HEL 113.15%= Uﬂa}kb:} Th= 5 o] HabA
2 t270] -6.02 g, MEE 5%/ —7.25 g, 10%
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<Table 7> Sensory evaluation score of Dumpling shell differing in shrimp flour content

. Samples”
Sensory characteristics
Control S-10 S-15 S-20
A Color 5.21+0.01° 5.40+0.01° 5.49+0.02° 5.29+0.03% 4.15+0.02°
ppearance Smoothness 6.1140.02° 6.18+0.02% 6.28+0.01° 6.23+0.03" 6.18+1.01%
Off-flavor 2.50+0.05° 2.61+1.04* 4.07+1.01° 4.12+1.02° 4.73%1.05°
ol shrimp odor 1.81+1.01¢ 1.92+1.02° 2.06+1.03" 2.1241.12° 2.48+1.07°
avor Nutty 3.85+0.61¢ 4.88+0.50 5.65+0.43 5.79+0.08° 4.59+0.27°
Wheat odor 3.71+0.61° 3.71£041° 3.31+£014° 3.36+0.15° 3.64+0.63"
Chewiness 5.30+0.21¢ 5.47+1.12° 5.58+1.02° 5.59+1.02* 5.31+1.08°
Texture Moistness 5.16+1.01° 5.21+1.04° 5.27+1.12* 5.20+1.12° 5.12+1.05°
Adhesiveness 5.20+1.01¢ 5.43+1.13° 5.57£1.07° 5.53+1.08° 5.36£1.12¢
Overall preference 5.32+1.01¢ 5.43+1.04° 5.78+1.14* 5.62+1.15° 5.37+1.01¢
USamples are same as in Table 1.
Means+SD (n=15). Values with same letter at the column are not significantly different (p<0.05).
4, Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05).
A7 -8.13 go& YERtoH | 20% M7 —13.05 g =5 7R A Ale- 2 AVl © 2 s sk
o AR Wige] Z71S ROMOR asi: o, ANHOR HtR AR Al 22 109 W72
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Bl ghEw] o] Mzko] upek Al A oty Al 2
U 10%, 15% A7FEo] Z42F 5.21, 5.49 4 5 298 Jeht
FrolA el ZpolE Koz ¢hal fAlstA B7EE e BEH
20% H7H0] 9= 4,158 YERL §o0421 2jo]5 Ho]
WA A WA J7hEQleh, A B 20% 7o) W
Al B7F B e 213 o) Fg g HGlY| WiEos vt
= oleh, HT ot 715 4RSS ARESte] Alxd &
A AlFol| tigt AnjRke] I w7} oAl HEAQl &
Aof| tigt o)A gu]st= A3 (Hong 5 2004:
Park & Cho 2006: Cho & Kim 2008)& Ho|=4f|, & &
= o3t B3 Whgshs A om 7MY

FHO i e A £ 15% 7 7=
7Flck7t 20% d71-E0] 739- #hasteint. 3| 4ol
o, o]H= A B 5% 7RO A9 Fofgt Zpol7t
Pout 10, 15, 20% 72 A5 F5HA S7tskeic.

M- Al thato] 1.81214] HIto] RS- 2 5~20%
A7EO] AL 1,92~2 482 A& 7F Zpo|E Uehf L
WA, A9 B Jrbe] 7SS 1agh gho] F7tE]
AL 20%01 M= W2 F4E Hol YR B o A &
T 7= 289 Bk HolmEs & 4= Al wWAR |
A= A 42 10% ol A7kt A9 2ot 59
SHA| aetglet, glaA] EAOA, £53 At Al &
T 7Rl o 2 Mg Wekoy 20% H7RLS 23
2] @A Yebych, gHH, Z18 Hrel 2ot Dk A

teo &

%2 i olN

S
o e Sl 7|22, A SEE Hriete] v
3t & Amylographol 9|3 E3}} 574, wHET]
of 22|EA, A, 22 B4 9 AR AT
Amylographo]l o3t IR AR 2] 7ol
F7HEE AR Flehe S 2ot 95°ColA
e, 152 & A= 9 HaHE= Ale 229 7 a5
o] F7FrE fashe AFS Btk 28 o F, F
4 S50 HEes 2y J7Ee A9 F Aol
5 B3tk AS- 28 A7t el S BEL)e

A A, AR () =D FHem S715H

(I

=
Fashs Zlo® ekt s A o
Z

=t
T

15% A7k ol F2E Zastgct, A
~20% V2N MEZ Holg 1
H7lgo] F71e4E MAT Go] F
931, BABAT e} Hojo] PepRl JuL S
sk rho] o & H4E WO 20% AR @
sle] WA uepdeh, dvbdo R nigke JEs e B
W 10% W7KEe) 71857t A AR oS An
2 B ) A9 RS W] WENE AR 29 10%
;}j L
B

K
=
=
i}
do Mo & oy

¥ o @ 41 & oo
5 :
1o
= o
flo rlo
N
ﬂg ol
= o MF

o g
iz
- FE
=
o
M
mEI

18 7P WEAlE A0 AR,



Al 2

This work was supported by the Korea Research
Foundation Grant funded by the Korean Government
(KRF-2007-321-B00122).

AOAC. 1980. Official Method of Analysis. 14th ed., Association of
Official Analytical Chemists, Washington, D.C., p 31
Bergman CJ, Gualberto DG, Weber CW. 1994. Development of a
high-temperature-dried soft wheat pastasupplemented with
cowpea (Vigna unguiculta (L.) Walp). cooking quality, color
and sensory evaluation. Cereal Chem., 71(5):523-527

Chang HJ, Hwang YK. 2006. Product development and market
testing of ready-to-eat mandu with pond-snail as a health
food. Korean J. Com. Nutrition, 11(5):650-660

Cho HS, Kim KH. 2008. Quality characteristics of Mandupi with
skate (Raja kenojei) flour. Korean Soc. Food Culture,
23(2):252-257

Choi SH. 1987. Cooked odor components of Sergia Lucens and its
fermented product. Korean J Food Sci Technol., 19(2):157-
163

Hong SPB, Jun HI, Song GS, Kwon KS, Kwon Y], Kim YS. 2004.
Characteristics of wax gourd juice-added dry noodles.
Korean J. Food Sci Technol., 36(5):795-799

Joo KJ, Kang MY. 2003. Effects of added corn oil on the formation
of volatile flavor compounds in dry shrimp during roasting
process. J. Korean Soc. Food Sci. Nutr., 32(5):655-660

Kang K§, Kim BS. 2003. Changes of rheology on the dumpling shell
by added materials. Korean J. Food Pre., 10(4):498-505

Kang KS, Kim YT, Lee SM, Joo OS, Her JS, Seo KI. 2001.
Preservative effect of kimchi during storage of seafood bun.
Korean J. Pos. Sci. Technol., 8(4):393-398

Kim DH. 2006. Rediscovery of dumplings: recovery of sales level
before a dumpling market crisis. Weekly Chosun, 2006.
05.16

Kim HK, Chang YS, Shin HS. 1989a. Effects of cooking and drying

methods on the taste component and microstructure of

NS 2US ket BrEmol 2H 4 211

shrimp. J. Korean Agric. Chem. Soc., 32(3):278-285

Kim HK, Jo KS, Shin HS. 1989b. Effects of cooking and drying
methods on the quality of shrimp. J. Korean Agric. Chem.
Soc., 32(3):286-294

Kim HS, Lee KY, Kim SK, Lee SR. 1973. Development of
composite flours and their products utilizing domestic raw
materials physical and chemical properties and nutritional
test of composite flour material. Korean ]. Food Sci.
Technol., 5(1):25-35

Kim JS. 2001. Food components characteristics and utilization of
shrimp processing byproducts. Agriculture Life Sci., 8(1):66-
75

Lee C, Gore B, Lee H, Yoo BH. 1987. Utilization of Australian wheat
for Korean style dried noodle making. J. Cereal Sci.,
6(2):283-297

Lee 10. 2003. Quality Characteristics of Mandupi with rice meal.
Masters degree thesis. Chonnam national University. pp 15-
17

Lee KI, Cho JE, Ahn HK. 2007. Volatle flavor compounds
identified from the sauces made with waste of shrimp, crab
and lopster. The Korean J Culinary Research, 13(1):119-128

Lee MJ, Lee §J, Cho JE, Jung EJ, Kim MC, Kim GH, Lee YB. 2002,
Flavor characteristics of volatile compounds from shrimp by
GC Olfactometry (GCO). ]J. Korean Soc. Food Sci. Nutr.,
31(6):953-957

Lee YS, Lim HY, Lee KH. 2000. A study on the preparation and
evaluation of dried noodle products made from composite
flour utilizing arrowroot starch. Korean ]. Soc. Food Sci.,
16(6):1604-1612

Park BH, Cho HS. 2006. Quality characteristics of dried noole made
with dioscorea japonica flour. Korean J. Food Cookery Sci.,
22(2):173-180

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(4):287-292

20094 28 9 iH=2Fs, 48 102 8=

Y=, 48 142 JHEY

=, 4

Y

14

HO



