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Abstract

This study was conducted to investigate the effect of Curcuma longa L. powder (CLP) on the quality characteristics
of a dumpling shell. Dumpling shell samples were prepared with wheat flour and different amounts of CLP were
added to them, after which their instrumental characteristics and sensory evaluation were investigated. The gelatinization
temperature of the CLP-wheat flours composite increased, whereas its initial viscosity at 95°C, viscosity at 95C
after 15 min and maximum viscosity all fell with the increasing CLP content, as measured via amylography. As
increasing amounts of CLP were added, the L value decreased, whereas the a and b values increased. With regard
to the textural characteristics, the CLP additive became harder, more cohesive and adhesive, and less springy. The
DPPH free radical scavenging activity increased significantly as the CLP content increased (p<0.05). Overall, the
dumpling shells with 3% CLP were preferred over the other samples, as tested via sensory evaluation.
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Table 1. Formula of dumpling shell added with varied amounts
of Curcuma longa L. powder

i Sample”
Ingredient
Control CLP-1% CLP-3% CLP-5% CLP-7%
Flour 100 9 97 95 93
C longa powder 0 1 3 5 7
Salt 2 2 2 2 2
Water 40 40 40 40 40

" Control : no Circuma longa powder added.
CLP-1% : 1% C longa powder added.
CLP-3% : 3% C longa powder added.
CLP-5% : 5% C longa powder added.
CLP-7% : 1% C longa powder added.

oldEae=of ot M Ed

Amylographol] 9]+ A 89 T3} =72 Brabender
Micro Visco-Amylograph(Brabender Co., Duisburg, Germany)
S AF&-3te] Park®} Cho(24)9] el whel S48kl
A& 65 g(14% mb.)oll SF5 450 mLE 713t dgdS
amylograph &3} -8-7]o ¥, 30°CellA] 95C74A] 1.5C/min
2 33MAIZ] F 95Coll A 1587 fAAA TIRAE,
HAUAL, 95CAX Y] HE, 95T 152 59 He 5
=439,

=7 tFre =258y
THFolo] 28] Al ®isk= Pyun 5(15)9]
o} vHF9) 50 g& FE B 400 mLo] ¥al 2
% 3027 Yol A WAA)7|aL 387 B8 w5 wkEa]e]
FAE 4313, 28] A5 FA Aoz FHHSE =
ettt THra S FEe 1Y & wRIe] FF
oA A RHFH] ] TS wla oA A THRTe] FEFS
e § 1008 Fate] Allbetdh a2 whrale] Fil=
500 mL "2~ @) 300 mLe] & A& U, FEEF
&S A3 TR E v2ddyd Yol SUeke B9
L Aot Pttt BHEY 5] BEe I¥E
S

22 AT E Y E S22 282 24

8

Lo o o
&
L
Ao



Quality characteristics of a dumpling shell with Curcuma longa L. powder added 623

202 At ALoA Wzt & 3T
(UV-1601PC, Shimadzu Co., Tokyo, Japan)S A}&-3te] 675
mol X FAES ST ZE APL 33 whEslo

HAse] 1 Aske BEge ekl derhle.

=7 UFIe Mz

HrEY MeE BRI E 2 Boll ¥ 38 4
T 55w 5§ S387]0l FobA AAHA|(CR-200, Minolta
Co., Tokyo, Japan)E ©]-8-3}o] B}7](L, lightness), 221 % (a,
redness), A= (b, yellowness) 7%2 53] WHE ZAsla 1
Y gko 2 YeR AT o] uf AR8-¥ 359 A Fhstandard
plate)®] L, a, b g2 90.5, 1.3, 3.5 o]t}

4L F7 1.00 mm, 27 7 cm9]
e T =718 W A
Rheometer(COMPAC-10011, Sun Sci. Co., Tokyo, Japan)E
o]-§st 103 wHE ZAsh o] wo FAHXAL
distance 5 mm, adaptor type circle, plunger ¢ 50 mm cylinder,
table speed 120 mmymin, deformation ratio 90% 2] Z71° 2
3}o] 74 (hardness), BF2-d(springiness), -5-7}/Jd(cohesiveness),
X8 A (chewiness) Z -2 (adhesiveness)2] 7Fo.= e}

= OI=I|o| DPPH 2iC|gd 475 &3
<% YH73¢] DPPH 2}tz 4752 Lee$} Jeong(25)
WS o] &3l 33 Wy SAHATE & 25 VT
21 goll W' 50 mLE 78l 3A17E S kAl
1,220g0 4] 15%7F A4 EElste A5aS 4o
o] FHE 33] HHESle] A5 2 ARSI HEEE AR
o] F%7} 200 pg/mLo| HEE 3|43 th o] IAA R
34 mLel 100 M DPPH 14 mLE Y& % gk 02 mLE
HE 97} 5 mL7t HEE G835 AS A9 hoA
308-7F ¥He- A7l & B33 = A (UV-1601, Shimadzu Co.,
Tokyo, Japan) 2 517 nmel| X FEEE 43 vHF1
o] DPPH & Z &AL HE2TF0% 7I9)% &5 &%
HA7HEE 7holl A el vluE slglom ol 2oz At
sttt

o Lo

DPPH Radical scavenging activity (%)
= (Blank absorbance-Sample absorbance)/Blank absorbance *100

23 wiSmel Bs¥ Sy T}
&3 WEvle] s FUL B ARd Bsa
9, ze)sheh shy 20 lA 2 S sl 2

T2 Fon, B5ARE 2F 3~44] AL
stk ZE ARE 25009 22 Y
3t 3 20x01 em’Z 22} 4 Zogdl 134
A0l Hob 23 ) ATk W7} FEo e e
o] A, ], Yt e] “AEAZAT A=, Ao}
ket 4w, 3 2 AAH 750l 53] HHEsle]
A AT

S 24

A7) A *2]= SPSS(Statistics Package for the Social
Science, Ver. 14.0 for Window) packageE ©|-83}] ¥
2 FFAE Flal, E4HEA(ANOVA)Z Duncan?] T
Z 9] A1¥H(Duncan’s multiple range test) > 2 SA 4 &
oJds A3k

e
e
0x
gl

10.16%, A 549%, ZX% 1.36%, 3% 996%= L}E}
Wt A, Choi 51D &5 W&t Az AM-S &5
TAAZ BEe] GRS I 1.99%, 2HHE 6.40%,
ZA9 1321%, 3& 5.50%% SAAZE Do dutgR
Zdo] =4 et 2 A3 AFE &5 28T
Ao, Zekig gheke Wlth Kim 5260 A%
G| gy Ao EFAFEY FEAAX A
greFo] wl¢- F7HE AT Bk vh Jled),
AHE &g BT FAAR Qs A ko]
Ao Z Alg "

-

U
& of 1E My
& 2 1 o ot

ofN
N

Table 2. Proximate composition of C. longa powder
(unit: %)
Crude protein  Crude lipid ~ Crude ash

Composition Moisture

C longa powder  2.15t021  1245:045 1327052  5.0510.05

All values are meantSD
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Table 3. Effects of C. Jonga powder on the pasting properties of
dumpling shell

| Gelatinization ~ Viscosity at ~ Viscosity at ~ Maximum

Sample”  temperature 95C 95°C affer 15 viscosity
(0) (BU) min (BU) (BU)

Control  642+1.0%Y  301£2.0° 258+1.0° 310+1.0°
CLP-1% 66.5+1.1° 28542.1° 24241.0° 285+1.0°
CLP-3% 68212 280+1.2° B1£11° 275:1.1°
CLP-5% 70.9+1.0° 258+1.0° 2941.1° 259411
CLP-7% 713211 245+1.1¢ 211£1.1¢ 245+1.1¢

Y Control : no Curcum longa powder added.

CLP-1% : 1% C longa powder added. CLP-3% : 3% C longa powder added.
CLP-5% : 5% C longa powder added. CLP-7% : 7% C longa powder added.
Y Values with different superscripts within columns are significantly different by
Duncan’s multiple range test at p<0.05.

¥ Meanzstandard deviation.
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Table 4. Effects of C. longa powder on the cooking characteristics
of dumpling shell

Sample” W"ig(ljg‘) B yolume (ml) absot‘;?(‘frf o Tubidy
Control 432512177 2532#101"  62.15£230°  0.50:001°
CLP-1%  4998+L11°  3098+1.03  8024:2.11°  052+0.02°
CLP3%  50.02¢123  3342:110°  8425:2.00°  0.52+0.03
CLPS%  5045:112°  3477+L12°  8602:2.12°  053:0.11°
CLP7%  5123+120°  35.68+121°  8682:250°  057+042°

" Control : no Chrcuma longa powder added.

CLP-1% : 1% C. longa powder added. CLP-3% : 3% C. longa powder added.
CLP-5% : 5% C. longa powder added. CLP-7% : 7% C. longa powder added.
Y Values with different superscripts within columns are significantly different by
Duncan’s multiple range test at p<0.05.

¥ Meantstandard deviation.
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Table 5. Effects of C. longa powder on the color of dumpling shell

Samplel) Color values

L a b
Control 735120327 331£1.03 11.13£0.11°
CLP-1% 71.1840.15" 2.18+1.02% 30.55+0.25°
CLP-3% 70.35+021° -121£1.05° 38.15£1.13°
CLP-5% 65.3240.23° 0.50+1.12° 5327:2.15°
CLP-7% 63.42+0.20" 1.92+1.20° 46.882.23°

Y Control : no Circuma longa powder added.

CLP-1% : 1% C longa powder added. CLP-3% : 3% C longa powder added.
CLP-5% : 5% C longa powder added. CLP-7% : 7% C longa powder added.
Y Values with different superscripts within columns are significantly different by
Duncan’s multiple range test at p<0.05.

¥ Meantstandard deviation.
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Table 6. Effects of C Jonga powder on the textural properties
of dumpling shell

Hardness ~ Springiness Cohesiveness Chewiness — Adhesiveness

Sale” ) () ®) © ©

Control 0.750.12%Y 11121£1.12" 6351£1.12° 1423121.50° 6.020.01°
CLP-1% 098+0.11° 103.104121° 66.15+1.13" 147.222.10° 7.09+0.12"
CLP-3% 1.15+022° 10055+1.01° 67.35+1.10° 15291225" 7.88+0.13°
CLP-5% 134£0.15° 93.18£1.13° 68.52¢121" 153.80:2.11" 8.67+1.02°
CLP-7% 169+023" 8508+1.05° 68.88+1.05" 155.23+2.10" 10.15+1.12"

" Control : no Curcum longa powder added.
CLP-1% : 1% C longa powder added. CLP-3% : 3% C Jonga powder added.
CLP 5% : 5% C longa powder added. CLP-7% : 7% C longa powder added.
Y Values with different superscripts within columns are significantly different by
Duncans multiple range test at p<0.05.
¥ Meanzstandard deviation.
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Table 7. Effects of C longa powder on the DPPH radical
scavenging activities of dumpling shell

(%)

Samples”
Control  CLP-1%  CLP-3%  CLP-5%  CLP-7%
DPPH RSA 0.00:0.00° 1253+065%° 1246:0.60° 12.12+0.52" 11.05+0.45"

" Control : no Curcuma longa powder added.
CLP-1% : 1% C longa powder added. CLP-3% : 3% C. Jonga powder added.
CLP 5% : 5% C longa powder added. CLP-7% : 7% C. longa powder added.
? Values with different superscripts within columns are significantly different by
Duncan s multiple range test at p<0.05.
¥ Meanzstandard deviation.
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Table 8. Effects of C. longa powder on the sensory evaluation score of dumpling shell

-, Sample”
Sensory characteristics
Control CLP-1% CLP-3% CLP-5% CLP-7%

Color 5304105 5214103 5.56:1.12° 54741.10° 5.124021°
Flavor 325+001° 3.68+0.05" 3.62+0.02° 35040.12" 3.130.13°
Chewiness 5.19:001 523+1.11° 5.47+1.01° 540+1.07" 5.13+1.08°
Texture , . o b b .
Adhesiveness 421£1.15 4.46%1.10 4.49+1.11 4.71£1.15 5.07£1.22
Taste 3.90+0.03° 4,08+022° 4.40:041° 435+0.25° 410:0.15
Overall acceptability 5.171.02° 5.25+1.05° 5.59+1.12° 547+1.13° 5.23+1.08°

Y Control
CLP 5% -

no Curcuma longa powder added. CLP-1% :
5% C longa powder added. CLP-7% :

1% C longa powder added. CLP-3% :
7% C. longa powder added.

3% C longa powder added.

Valuw with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05.

9 Meantstandard deviation.

N
ﬁ
i
T
POURIN
ﬁrﬂ
2
jus)
E

o feojFoz o} delEv= AT S

Wt o] gk &5 B Hrlee] BoldSE FU)
HAo, 7% A7lME e HG5E B glo] Al
= o2 ey yF g2 &3 B Hrhe 23]
oS "ojzmEs JoE ﬂﬂlﬂ‘}it} AANH] 7E%e
=5 % 3% H7hrol 7P =4 JE 25 229
A A7 A A 9 B EAo] IEE o=
e T

e o

= =

THRT)e] Fd 54300 tiste] dolritt &u EES 1%,
3%, 5%, 1%= T3S Gt REFIE Axste F45
e A AT, TEIAREE &7 R Hrao)
F7HETE HRH o2 Frlsle A¥S Bt Had
5, 95T HE R 95TAA 1587 FAIg 9] HE=

2 el Wil 270 et ol A0 vt
stk BEsle] e $F 2 A7hEel 37hge uhet
YELIHE Fo5H) LR or, FAEa@ghst 34
E0HE 4 AR FIH0R Z7HEAn. 2254
SN £ BRe A7 e iz v 59,
F 0 etk e 24

710 %;E:{_ vmi_m. %7]_%1;01 %;7]_9/\3 AT _Q.Xl/ﬂ /VJK]/\‘]
_"

)

=T =1 703 H 07

3] 2] DPPH a}t]%} o 3—3— 22 ‘ 000%, 1253%, 1246%,
12.12%, 11.05% 2 &5 &% H7ht 2ol fo2Q1 Zfo)
7F o o] e HERTEYT 3o R =9k
hp<0.05). ¥+ 9] 5 L A}, 422 5 2 3%
9} 5% H7kto] 712 =Tt A YERG O, RHRa] 9] &

_Im

S/3E 1%} 3% 7ol =7 Yehgt Aol Eeke=
v 2w vls) 25 £ A7 = UEste

ulT=alo] ghe & 1-'1;:1:1- % HA7Vato] 1 2 74°i
7 A AAH Vs 2w B2 3% W7bol
4 A Yert °%~F& g AYF W A B 54
o] Y= AR HUIEA oV AAE £ v 2=
U Arlele NS AZY A £F 2L 3%
A7Nehe o) wEae) Az Y, wel 3 4
N 712ERel 7 A Ao s Bwm, F4do] ¢

&3 WENE AT & YS 3

l'UlO H‘i R

References

1. Lee SH, Choi EJ, Lim YS, Kim SH (1997) Antimicrobial
effect of ethanol extract from Curcuma aromatica S. J
Food Sci Technol, 9, 161-165

2. Kang SK, Hyun KH (2007) Optimization of curcumin
extraction and removed of bitter substance from Curcurma
longa L. Korean J Food Preserv, 14, 722-726

3. An BJ, Lee JY, Park TS, Pyeon JR, Bae HJ, Song MA,
Beak EJ, Park JM, Son SH, Lee CE, Choi KI (2006)
Antioxidant activity and whitening effect of extraction
condition in Curcuma longa L. Korean J Medicinal Crop
Sci, 14, 168-172

4. Kang SK (2007) Changes in organic acid, mineral, color,
curcumin and bitter substance of Curcuma longa L. and
Curcuma atometica salib according to picking time.
Korean J Food Preserv, 14, 633-638

5. Kim IS, Jin SK, Park KH, Jeong KJ, Kim DH, Yang
MR, Chung YS (2007) Quality characteristics of low-fat
sausage containing curcumin extract during cold storage.
Korean J Food Sci Ani Resour, 27, 255-261



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Quality characteristics of a dumpling shell with Curcuma longa L. powder added

. Park KN, Park LY, Kim DG, Park GS, Lee SH (2007)

Effect of turmeric (Curcuma aromatica Salab.) on the
shelf life of tofu. Korean J Food Preserv, 14, 136-141

. Lim YS, Park KN, Lee SH (2007) Effects of tumeric

(Curcuma aromatica Salab.) extract on shelf life of
cooked rice. Korean J Food Preserv, 14, 445-450

. Song SH, Jung HS (2009) Quality characteristics of

noodle (Garakguksu) with Curcuma longa powder.
Korean J Food Cookery Sci, 25, 199-205

. Jeon TG, An HL, Lee KS (2010) Quality characteristics

of bread added with turmeric powder. J East Asian Soc
Dietary Life, 20, 113-121

Ju SM, Hong KW (2011) Quality characteristics and
antioxidative effects of cookie prepared with Curcuma
longa L. powder. J East Asian Soc Dietary Life, 21,
535-544

Choi SN, Youn SB, Yoo SS (2012) Quality characteristics
and antioxidative of majakgwa with added turmeric
powder. Korean J Food Cookery Sci, 28, 123-131
Bok HJ (2008) The a literary investigation on rmandu
(dupling)-types and cooking methods of mandu
(dumpling) during the Josen era (1400’s-1900’s). Korean
J Food Culture, 23, 252-257

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

Chang HJ, Hwang YK (2006) Product development and
market testing of ready-to-eat rmandu 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 Nutr, 14, 287-292

Lee IO (2003) Quality characteristics of mandupi with
rice meal. Masters degree thesis, Chonnam National
University, Korea, p 15-17

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

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

Park BH, Ju SM, Cho HS (2010) Effect of Enteromorpha
Intenstinalis powder addition in the quality of dumpling
shell. Korean J Food Preserv, 17, 814-819

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

627

Kang BH, Shin EJ, Lee SH, Lee DS, Hur SS, Kim SH,
Son SM, Lee JM (2011) Quality characteristics of
dumpling shell containing Pleurotus eryngii powder. J
Korean Soc Food Sci Nutr, 40, 570-574

Park ID (2012) Quality characteristics of dumpling shell
containing loquat leaf powder. J East Asian Soc Dietary
Life, 22, 795-801

Kim HA, Lee KH (2013) The quality characteristics of
mandupi added with goami powder. J East Asian Soc
Dietary Life, 23, 098-106

AOAC (1980) Official Method of analysis 14th ed.
Association of Official Analytical Chemists, Washington
DC

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

Lee JS, Jeong SS (2009) Quality characteristics of cookies
prepared with button mushroom (Agaricus bisporous)
powder. Korean J Food Cookery Sci, 25, 98-105
Kim TY, Quan WR, Wang MH (2008) Changes of
physicochemical and sensory characteristics in the
Codonopsis anceolata saengsik, uncooked food by
different drying methods. Korean J Food Sci Technol,
40, 721-725

Choe HD, Seo HM, Kim SL, Park YG, Lee CH (2003)
Effect of [(B-glucan on gelatinization of barley starch.
Korean J Food Sci Technol, 35, 545-550

Kim ML (2006) Antioxidative activity of extracts from
gardenia jasminoides and quality characteristics of noodle
added gardenia jasminoides powder. Korean J Food
Cookery Sci, 22, 237-243

Kang KS, Kim BS (2003) Changes of rheology on the
dumpling shell by added materials. Korean J Food
Preserv, 10, 498-505

Prriyadarsini KT (1997) Free radical reactions of
curcumin in membrane models. Free Radical Biol Med,
23, 838-843

Kang WS, Kim JH, Park EJ, Yoon KR (1998)
Antioxidative property of turmeric (Curcumae rhizoma)
ethanol extract. Korean J Food Sci Technol, 30, 266-271
Hong SP, Jun HI, Song GS, Kwon KS, Kwon YJ, Kim
YS (2004) Characteristics of wax gourd juice-added dry
noodles. Korean J Food Sci Technol, 36, 795-799

A4 20139 69 259 4 20139 8¢ 219 AE 2013 82 26%).



