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Quality Characteristics of Mandupi Added with Curcuma aromatica Powder

Bock-Hee Park', Sung-A An', Hee-Sook Cho**

'Department of Food and Nutrition, Mokpo National University
2Department of Culinary Art, Chodang University

Abstract

The purpose of this study was to investigate the effects of Curcuma aromatica powder on the functional and sensory
characteristics of Mandupi. Various Mandupi samples were prepared with wheat flour along with addition of various
amounts of Curcuma aromatica powder, after which instrumental characteristics and sensory evaluations were investigated.
According to the amylograph data, the composite Curcuma aromatica powder-wheat flour samples showed increased
gelatinization temperatures with increasing Curcuma aromatica powder content, whereas initial viscosity at 95°C, viscosity
at 95°C after 15 minutes, and maximum viscosity were reduced. In terms of Hunter’s color values, L value decreased while
a and b values increased with increasing Curcuma aromatica powder content. Besides cooked weight, cooked volume and
turbidity of Mandupi increased as the addition level of Curcuma aromatica powder increased. In terms of textural
characteristics, addition of Curcuma aromatica powder increased springiness, chewiness, and brittleness, whereas
springiness and adhesiveness decreased. Based on sensory evaluations, the overall preference of Mandupi with 3% added
Curcuma aromatica powder was higher than that of control.

Key Words: Curcuma aromatica powder, Mandupi, quality characteristics

LA 2 2007a), FAEEIHLim 5 1996), FEEZHKim 5 2000b)

Zo] FHEAT, S A3t JA(Kim 5 2000b), FA=

Y& (Curcuma aromaticaye Eoj| oxo} £3] Q=7 ¢ (Wessler 5 2005, Jayaprakasha 5 2005), <&}
AR o A g F=re] Al A B Ajulst (Sharma 5 2005) 5 2] 7FA| 7]57d0] BFs{AwA g
= A 2o R 2 o2k lHnh WA oy W g A77E B EA Aok S AF] AE3 AFEE
ZF mofolm Ask male] xof Mo QIth. 4~6€0l YA FGFEEo] Aol #7430l PlAl= YEH(Lim 5 2007),
ofofA] =gk Fro] W, SIHEe] = UH|7F o AL & A7F 759 olsteby #2544 Min 5 2007), 4T

lej

£ Gzl Mloln QA= oo o] x| gom Mgl
71¢] AL A3 E}Aﬂo]—/ Byl __’_%;m 2 Au| 7ko. g

-, =

9 2Ho|Ze] FHEA(Park 5 2007; Kim 5 2008),
oo E A7V 7154 22| E4(Lee 2009), 78}
717 WEHOh 5 2002). FB] e Gt AT =g A7FE sugarsnap cookiese] F2 54(Choi &
0] = (curcuminoid)®] MAFEO R Vs, 7] AR B O1L), 7R A7 AlS Al o] Az 23H(Yun
the Zr| el =) o3 Mgy a3 Jos gt 5 2013) 5ol Urh.

Hlo] @3 gltk(Park 5 2007b). ZdFe] AEE2 1g<] HEE v FAR @ FRE S A7 AL F
= Zx3 Gmo] BulaE W o]8akgo] Holu How F2 Aol AYo)| AAL&oE Hy|T A5 7)o
B4 om(Hong 1996), A2 738e) @4 3 2 5o WoR HUYehE FRIA @5 E7 olgH%
curcuminoid®] k] &7} GHAHA] o3 Hopz 24 U= S2olh, B sh=91e] AgHe] 7P As £
= 299, Shegl, 2517] 9 AEAA) e e (Park 2 98 % Fuel mek oy AFe) 7ol shsal) o

ML o o Oi

[\

o{n lo o 1o

*Corresponding author: Hee-Sook Cho, Department of Culinary Art, Chodang University, Jeonnam, 534-701, Korea
Tel: 82-61-450-1645 Fax: 82-61-1641 E-mail: hscho61@hanmail.net



ol 8EF X491 o] 71 EEFO R Hrt HIL 9l
thSeo 2013). YE2|F0 8 Wol o]&H Y UE WFEE 7}

Ao 7HH goFalo 7 AFsh, B FAAME A A
THE 24 9 VR 2H|RES] trksl gl g vk

o] Ao] A&Ho 2 Basi) WETEAN e
e WrERR A, A% ARt les

ol Aw Hrtete] FEE /NAGkAL QU olof] AMAfEe]
7 Zhe TR vHRYE AT o A a3t A
= AAEE F7ete] Alzshd &H|REe] A7) Efo] H
H, T2 YEHES NS 5 s AR Azt 1%
dE7 A AAE HrkeE O
HH, F7FEPyun 5 2001), 27}(Lee
2003), &o] ¥=(Cho & Kim 2008), A}-¢ 2(Kim
T (Park 5 2010), Al¥o] FZ(Kang
% (Park 2012) 52 #H7tsted Azxgh 7k
ik A7F JP = AR ALS vhE
1] Azd &8 A= e FHolth
olof] & AFellM= Zse] 7HAES JiEE] f1gh
To] dgto g tekst 7lsdS
T AlES A § TR S #A54 58S

o

|
O}

ol oft

it

1. M2

2 Aol AR A8 B AU Fat e 3
=7 A ERshEe BAME £d BN TYsiglon, o
e ARG EER, AR, F, =g Yst
o] AMgEIen, age AAAFRIMEDY, A, )
S AR
2. ke 2N

A7RRel 73R el MRS AOACH (AOAC 1980)
o7 ZA3nt. SRS 130°C AZH, 3]ES 550°C

=
zazEe

Olor
o3

7b orEme] FAEY

33, ZAUL petroleum etherE SW|Z 3}
Soxhletd 0.2 =433 2 de il 25527
(Kjeltec 2200 Auto Analyzer, Tecator, Gothenburg, Sweden)
S °]-8-3F micro-KjeldahIH 2.2 F43}% )

uldE S

Aol ARgE TRl AR i IR
AA WeH 5AE st F MR 0, 1,3, 5, %
2 ZAAeIinh v v IR 100 g0 AF 2g, E

40ges %
& FFAIEZ AL M e, @=)E ARSS
mm, 47 7cmé] 9 HFIAE Az A B
A7rES gelsto] A oo wig]E <Table 1>

o= =

2t

4. OfZ2l=of| oISt M EM

Amylographol] ¢]3+ A 52| &3} =4S Brabender
Micro Visco-Amylograph(Brabender Co., Duisburg, Germany)
E ARRElY] Park & Cho(2006)8] Wl wat =4 &kt
AR 65g(14% mb)ol S/ 450mLE 713 AHAS
amylograph 3} &7]o] Y32, 30°Co|A 95°C7}A] 1.5°C/
minZ T3 F- 95°CoA 1587 FAAA TIPRAL
T, HAHE, 95°ColM 9] Ax, 95°ColA 15% Fo A=
Gl

o,
< skt

5. 4g oHFIlel =25y

gHEy o] %2 Al ¥3ks Kim 5(2009)2] 1
SIATE REFY] 50 g2 2 E 400 mLol| WL 3E7H
Z 3037 WollA Wz 3R B w5 uE
FAE A8k, xE] 152 77 Apol2 FEsE 24
ST REFYe] R S8 X § vHRTe] FRkelA
A wEETo] TS wiaL ThA] A THRES] SROE e
% 1002 Fske] AT 42 I F3= 500
mL #lZAEe] 300 mLe] £ A& o, FEETE

TESTES
245 THEE WA Y Yo Frlele B ¥yE

HOH:H (o=

g Ao
1o rlo 1x

H

<Table 1> Formula of Mandupi added with varied amounts of Curcuma aromatica powder

: Sample (g)
Ingredient
Control CAP-1% CAP-3% CAP-5% CAP-7%
Flour 100 99 97 95 93
Curcuma aromatica powder 0 1 3 5 7
Sallt 2 2 2 2
Water 40 40 40 40 40

Control: no Curcuma aromatica powder.

CAP-1%: 1% Curcuma aromatica powder added.
CAP-3%: 3% Curcuma aromatica powder added.
CAP-5%: 5% Curcuma aromatica powder added.
CAP-7%: 7% Curcuma aromatica powder added.
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<Table 2> Proximate composition of Curcuma aromatica powder

Samples (%)

Characteristics

Wheat flour  Curcuma aromatica powder
Moisture 10.31 10.16
Crude protein 13.54 6.20
Crude lipid 1.26 1.36
Crude ash 0.27 9.96

<Table 3> Effects of Curcuma aromatica powder on the pasting properties of Mandupi

Gelatinization temperature

Viscosity at 95°C

Viscosity at 95°C after 15 min

Maximum viscosity

Sample” o

p ©C) (B.U.) B.U. B.U.)
Control 65.5+1.09% 206+1.5% 181£1.0° 212+1.5%
CAP-1% 66.3+1.1° 197+1.1° 174+1.0° 200+1.3°
CAP-3% 67.4+1.2° 193+1.2° 169+1.0° 195+1.2°
CAP-5% 68.9+1.0° 177+1.1° 155+1.0% 187+1.1¢
CAP-7% 69.2+1.1 172+1.0¢ 147+1.0¢ 174+1.0¢

DSamples are same as in Table 1.

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

YMeantstandard deviation
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<Table 4> Effects of Curcuma aromatica powder on the cooking characteristics of Mandupi

Sample" Weight gain (g) Volume (mL) Water absorption (%) Turbidity

Control 43.66+1.02°%9 27.60+1.02° 61.61+2.01° 0.60+0.00°
CAP-1% 46.38+1.10° 32.15+1.03* 80.34+2.05% 0.62+0.01%
CAP-3% 47.29+1.12° 33.2341.05° 84.30+2.02° 0.64+0.05°
CAP-5% 48.66+1.13% 3421+1.13° 85.25+£2.11° 0.65+0.10°
CAP-7% 50.25+1.21% 35.2241.25° 86.13+2.41% 0.70+0.12%

DSamples are same as in Table 1.

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

YMeantstandard deviation
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<Table 5> Effects of Curcuma aromatica powder on the color of

Mandupi
Color values
Sample"
L a b

Control 68.18+0.22°%%  -322+1.01¢ 6.13+0.10¢
CAP-1% 60.25+0.13° 2.15+1.02¢ 15.55+0.21¢
CAP-3% 59.36+0.05° -1.2241.03¢ 23.15+1.10°
CAP-5% 59.25+0.03¢ -0.53+1.10° 25.9242.10°
CAP-7% 58.65+0.01¢ 1.96+1.21° 28.88+2.21°

DSamples are same as in Table 1.

DValues with different superscripts within columns are significantly
different by Duncan’s multiple range test at p<0.05.
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<Table 6> Effects of Curcuma aromatica powder on the textural properties of Mandupi

Sample" Hardness (kg/cm?) Springiness (%) Cohesiveness (%) Chewiness (g) Adhesiveness (g)
Control 2.31+0.022% 94.52+1.12¢ 66.35+1.02° 133.31£1.10° 6.20+0.03¢
CAP-1% 2.45+0.10¢ 96.11£1.21¢ 68.10£1.03® 142.41£1.15° 7.55+0.11%
CAP-3% 2.51+0.21¢ 101.32+1.01°¢ 68.63£1.10° 150.55+2.05% 7.99+0.14°¢
CAP-5% 2.60+0.14° 104.61+1.13° 69.51£1.12° 153.3242.10° 8.72+41.05°
CAP-7% 2.67+0.21° 106.13+1.05° 69.55+1.21% 155.13+2.117 10.01+1.12%
DSamples are same as in Table 1.
DValues with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05.
YMeantstandard deviation
<Table 7> Effects of Curcuma aromatica powder on the sensory evaluation score of Mandupi
o Sample"
Sensory characteristics
Control CAP-1% CAP-3% CAP-5% CAP-7%
Color 5.25+0.012 5.32+0.02% 5.47+0.05% 5.554+0.03* 4.12+0.11°
Flavor 3.20+0.01° 3.61+0.05° 3.58+0.02° 3.48+0.12° 3.12+0.13°
Chewiness 5.30+0.02° 5.46+1.11* 5.44+1.03* 5.39+1.02% 5.25+1.01°
Texture Adhesiveness 5.26+1.02¢ 5.41£1.117 5.42+1.03* 5.35+1.02° 5.25+1.13¢
Smoothness 4711307 5.07+1.20° 5.41+1.10° 5.36+1.21° 5.01£1.12°
Overall acceptability 5.50£1.02° 5.58+1.03° 5.65+1.12° 547+1.12° 5.28+1.02¢

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

YMeanztstandard deviation
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