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Quality Characteristics of Mandupi with Skate (Raja kenojei) flour
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Major in Food and Nutrition, Division of Human Ecology, Mokpo National University

Abstract

The purpose of this study was to investigate the effects of skate (Raja kenojei) flour on the functional and sensory

characteristics of Mandupi. Mandupi samples were prepared with wheat flour along with the addition of different amounts

of skate flour, followed by functional measurements and sensory evaluations. According to the amylograph data, the

composite skate flour-wheat flour samples had increased gelatinization temperatures with increasing skate flour content;

whereas initial viscosity at 95°C, viscosity at 95°C after 15 minutes, and maximum viscosity were reduced. In terms of color

values, L and b values decreased, but the a-value increased with increasing skate flour content. Furthermore, the addition

of skate flour increased hardness, springiness, chewiness, and adhesiveness in the samples. Overall, based on sensory
evaluations, the Mandupi containing 5% skate flour was preferred over the other samples.
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<Table 1> Formula of Mandupi with varied levels of Skate (Raja

kenojei) flour (@
Ingredients StV s2P  s3V 54V S5V
Flour 100 97 95 93 91
Skate (Raja kenajei) flour 0 3 5 7 9
Salle 2 2 2 2 2
Water 40 40 40 40 40

US1: Skate (Raja kenojei) flour 0%, S2: Skate (Raja kenojei) flour
3%, S3: Skate (Raja kenojei) flour 5%, S4: Skate (Raja kenojei) flour
7%, S5: Skate (Raja kenojei) flour 9%
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200, Minolta, Japan)E ©]-&3}o] 87| (L, lightness), &
M (a, redness), M= (b, yellowness) Zf= 53] HHE-
2451 1 WRGR epock. of o) AL Eau
At (standard plate)?] L, a, b 7+ 90.2, 1.3, 3.2 9]

o
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9) FAEA

A8l A3l = SPSS(Statistics Package for the Social
Science, Ver, 14,0 for Window) packageZ ©]-&35}o] 3
o % EFUAE kL, F4REA (ANOVA)F Duncan®]
= 9] A]E W (Duncan’s multiple range test) 2.2 &
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A3l= (Table 2)9}

4
2L 18.54%, 2AYAELS 1

<Table 2> Proximate composition of Skate (Raja kenojei) and

wheat flours
Sampl
Characteristics Ampres
Wheat flour Skate (Raja kenojei) flour
Moisture 10.36 5.34
Crude protein 13.54 76.60
Crude lipid 1.21 2.08
Crude ash 0.27 14.15
Carbohydrate 74.70 1.90

<Table 3> The effect of Skate (Raja kenajei) flour on the pasting
properties by Amylograph

Gelatinization Viscosity at Viscosity at  Maximum

Sample”  temperature  95°C 95°C after  viscosity
o) (B.U) 15min(B.U) (B.U.)
S1 64.5° 208 180° 210°
2 66.2° 197° 170° 197°
S3 67.5% 190° 167¢ 187¢
S4 68.7% 177° 150 1794
S5 69.8* 168 1444 1704

DSamples 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 4> The effect of Skate (Raja kenojei) flour on the cooking

<Table 5> The effect of Skate (Raja kengjei) flour on the color of

characteristic of Mandupi Mandupi
. . Water Color values
Sample” Wel{_;(}; g Vzﬁrir)l € absc()(L)'/E)tion Turbidity Sample” L . b

a d a
S 43.69°  27.69°  6231° 0.62° gé 77'?9?2; Z?igi fl'zsi'oib
S2 47.85% 32.76* 84.96% 0.64° /7130210 -2. 210 16305102
3 48.12"‘ 33'423 87'333 0'65b S3 73.34+1.02 -2.25%+0.55 17.88+0.25
4 4688 32.35° 70.66" 0.66" S4 70.35£0.45°  -2.21+20.63° 17.69+0.01°
o Y e b o S5 69.24+1.02"  -1.98+1.21° 17.41+0.25°¢

S5 47.91 32.65 85.23 0.74

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

S (Park & Cho 2006), L?'Oﬂfﬂ o] # H7t
Wohg 2RE Fgo] BMH I Aol Hobd A, ¢
7} A% A ol A= Ao ogvohg o
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]
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3. MFOo| x=2IEN

Zol o HrtgS gEjste] T vhRe] xelEA
2 (Table 4)9F A}, =T PRy 28] & T3 §
U], 2BE2990 4369 g, 27.69 mL, 62.31%9 o &
OB TS H7KEE A2 HUHE o %i'«a«l ol whet
R oz WA AR |ul To] Huks Hylsir]| ke
Ztol| vl T 7 Hulo] $7F, S ESE
o] BT FolFo g A YEith oA Fo] Eigo|
Ak chifd o] Wi o g lgt gutket AYZHETH(Pyun
2001), Park -5 (2006) == A= Ao vpZ}=5 W7+
o 0, 5, 10, 15 4 20% A H7}lste] AEstdS of H
7Vego| 7t wheh =& ‘—’F:%Ol Z7hta=t, 8

o] 37h= npbRe] w2 HaE uiio|gia HLOP@‘
oh 2% 1R &4 JEE Uil SE9] B
ol B Hrkto] oFt FUkste] 85 w9 ol 27
H2 Aog Yepgou So] £ 9% A7 AlRQell= &
O)&Ql ztoli= §loiTh.

w ol riN ofn é".: £ 9

4, SEmo| Mg

o B H7FES dElste] Az W] MEE
223t A= (Table 5)9} 7t} Fo] Bubo] 71wz ok
2 2] Aol BEL), AME(a) E FYE(b)7}
77.39, —3.56, 21.25% LFERGT o] vre Aw2 U}
e 8= Zol BEo Hrlsko] sold4E 77,13,
73.34, 70.35, 69 24% G0l o 7hAE|o] YiET Q] gt

717k 27 WolAirh, AAE () Fol £ wol W7k
SF WAET} RASHs ARS BT, FHEb)E o
ko] Griago] eSS hashe 202 tehdth, Pyun
F00)L Be F/1RE AR W By Aoy
o F/1R A7} ulgo] F/FUSE YL Hopw A
=9} FAEL F7lseckn Baste] B APoA: 3

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

<Table 6> Textural properties of Mandupi differing in Skate (Raja
kenojei) flour content

Samplel)
S1 S2 S3 S4 S5

Hardness (g/cm?®) ~ 2.435°  2.108" 2.117° 2323°  2.689°
Adhesiveness (g) 6.00°  -7.00° -8.00° -11.00° -12.00°
Cohesiveness (%)  66.36° 68.11' 68.65° 69.77 6533
Springiness (%) 93.51"  95.10° 100.33" 105.65* 110.12*
Chewiness (g) 152.26° 153.31° 155.61 157.45" 159.43"

proterties

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

T=7} faste] of7ke] xpolE R}, Kim 5(1973), Lee
$(2000) % Park 5(2006)°] SJ5HA o] H7hl&
o] %24% BIEE| W7t WolHirkn Bustel B A7
of o} Hlsaksct.

. | 9|

%;01 =1 }_9‘] A7FE dElste] A3 TRy o] 234
(Table 6yl Uepdl Hie} o] A= Fabg 84
A4, RAS rheometer2 ZA5ILH AES B
4 JA7FE 7% nluto A= Fol wEE HIIsHA
éLEE} neggon 9%s A7ge A9 o
Tt AR A= AL o 2= Qigith ElEAgTF B
M‘J% iz A 22t 93.51%, —6.00 g, Fof Bt
9% X719 AL 110.12%, —12.00 gl & Z7}sl= A3k
Helth, S84 3ol #Y H7RE tizt Abolof Zpo]
7k A= , RS dizatolA 7w
Az, Fol B A F*Ol 7kl weh A9l dol 571

IaJ PN 5
_F,:l
o

ol 22 7Kgl mhE WREuE Alxste] 2%t v
7]9] FSHAR= (Table 7)3} ZHQbch whEw|o] o7 E4
& B vHRu] o] AzZe] vl A vl SOl &
I 5%, 1% W7HE0] 22 5.28, 5.48 H 5272 UER}
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<Table 7> Sensory evaluation score of Mandupi differing in Skate (Raja kenojei) flour content

o Sample”
Sensory characteristics
S1 S2 S3 S4 S5
A Color 5.28+0.01° 5.02+0.01% 5.48+0.02° 5.27+0.03% 4.1240.01°
ppearance g sothness 6.11£0.02° 6.19+0.02* 6.27+0.01° 6.22+0.03* 6.19+1.01°
Off-flavor 2.50+0.05° 2.62+1.04° 4.05+1.01° 4.10+1.02° 4.72+1.05°
Flavor Skate (Raja kenojei) odor 1.84+1.01% 1.90+1.02° 2.03+1.03" 2.05+1.12° 2.38+1.07°
Nutty 3.88+0.61° 4.86+0.50 5.63+0.43" 5.77+0.08" 4.56+0.27>
Chewiness 5.35+0.01° 5.45+1.11° 5.59+1.01° 5.53+1.07° 5.30+1.08°
Texture Moistness 5.18+1.05° 5.20+1.04° 5.25£1.13* 521+1.12% 5.11+£1.09%
Adhesiveness 5.26+1.01° 5.41+1.13* 5.54+1.07* 5.52+1.08* 5.40+1.12*
Overall acceptability 5.2241.02° 5.33+1.05 5.76+1.12° 5.60+1.13% 5.36+1.08

USamples are same as in Table 1.

Means+S.D. (n=20). Values with same letter at the column are not significantly different (p<0.05)

ARl Aol & HolA| §aL ARSHAl B7HE AL B4
9 U 5% %7}?01 7P =7 B7HEe, whde] 9%
719 A9 4122 YEY 7933 Aol & HolHA]
LET RS ] f‘ﬂﬂ"“‘% 9% Z7kto] WA B7F w2 A
& A3t o) T8 Ae HGY] wo = AT, 5%9) 7%
A7htol dizatat 229l Atolg HolA| %E&’kttﬂ ol#
5 Aale H trekst 7154 o
A AFo] et AanjAke) doert io}xl‘*“ﬂ g &
Aol et agedolA gujstal S 2o EtH(Hong
£ 2004; Park & Cho 2006), W] j1e|L A=l &
o B 5%¥7t 7= S7FIHt 7, 9% M7 7R
Hasiink, ol S40M &9, olFle ol &Y 3% A
7S] A el Aolrt gllent 5, 7, 9% 7S] 7

9 Fo5tA SUFekATE. SOl WA= diRto] 1,8421H
ulale] o] Bk 3~79% H7HLe] A 1.90~2,055 AR
b 2polE YERA] ko Fof B 9% H7htolAl=
23} 2folE B oirh, Bhd, Fof Bk Hrieko] 7
5 a3 gho] F7HERIAL 9%o A= B FeE 2o
< &0 BEe ke 2359 gk "Wolmdgs o

T = =
% glglch, ElaA B =

JolA, B Yot S5 A=
I H7E) o $& H4E wWste
9% A7REE 282 WA et Hotol] gehes HE
L oRnE gow &, A%, o S gehte Aw
& Whe gRoz Fo| Hk Ak Al thzel Hlstel &
_47<4 oz _L.—_o} l:l'g}f 457} #7}&0 ol— 2= 01041—4. il
HpA o 2 vl Asl e 01 Bk 5% A71to] 5,762

|

oz

O:

1
H42 ol LauYr, Fo| RS wol s
= AU @AE SN} Fashe ATS BOw,
M (b skt AEE Fol B H7ia 19 njgho]
A gapuc Regon], Beyn page

o H7kRe] ZRIe 5% R HAYS Rl
7Pg SE, ol B A7iege] Z7ael wet Z7hE9)
ok TS AR wRES) Mz wiAS Pl fx
Sk Hzkto] §2l29l Mol g Holx] gkt fAskA Bk
olan, WIS HEL Fol B Arko] B WS
ehon], Fol WAl 9% B7ktel A that Kol
2 wgic, uhY, Fol 1 Arlwol F7HE4E At g
o] Z7HEIT, AT P} HEA Yt Fol BT A
TREol B & W45 wekort 9% AR 9312 W
Ukehgeh, Alolel grehtt i Fol Bk A7k A thx
ol vlsto] fHOR Rolth ANHOR AT P
L ol B 5% HrhEol 715%st 71 A BohEst
olife] ATz B v Fol Hue Hrlste] MEnE A%
A9 5% WIS Flol o, A, w, A7, HAH

75 o) 24 TV & WEAE A0 AREYT,
Al 2
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