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Abstract

This study aims to evaluate the physicochemical and sensory properties of Mooks prepared from three different
starches (cowpea, mungbean, and allbanggae) and compare their textural characteristics. The viscosity of allbanggae
starch showed the highest value among the tested starches. Mook prepared from allbanggae starch showed a signif-
icantly different gelatinization property, while that from cowpea and mungbean starch showed a similar trend. The
color properties of Mook prepared from different starches showed different color values among other Mooks, show-
ing the lowest lightness in Mook made from allbanggae starch, while Mooks from other starches showed a similar
trend. As the results of textural analysis, the hardness of allbanggae Mook was different from that of other Mooks
showing a significantly lower value such as 499.43 g, while that of cowpea and mungbean Mook was 1083.03 g
and 980.95 g, respectively. In addition, the more allbanggae starch added in mungbean Mook was, the more the
value of hardness of mungbean Mook increased. The sensory characteristics of cowpea and mungbean Mook
improved according to the addition ratio of allbanggae starch, showing a significant increase in their overall accept-

ability after an increased level of allbanggae starch.
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Table 1. Formulation for Mook preparation.
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A|zste] T3] AT T o] AEA S Ao AefA +#
Aslstint. #43t € AEAS Hulo] ¥ A Folg
7t A7V1A] FEE = AlSG wnkstiA Bl Fof 72U
th $4 2x7) 88°C-92°C7 & wizbA| 33t A7l &
stel dE 89S 1027 AAANA T £ F vigo]
10 cmx20 cm@l €719 sttt A E & 25°CH)
HASHA AE2 ARESnh ouddS Fa Sl
HAE A7 AR, 548 tH] 10%, 20%, 30%
2 7eldal ARG AEF div] 0.2% M7k

LU EEA
o] URbE £4E flste] 2 105°C F9 =M,
ZA W 3FES Soxhlet W (BUCHI B-811 Extraction

system, Biichi Labortechnik AG, Postfach, Schweiz) ©]-83}%1
o ek d 2 g 2bE 24 A (Kjedahl Analyzer,
BUCHI K-370, Autokjeldahl Unit)Z ©]-g&3le] =4 & A4
AT 6255 st 2ohld kS FASIA T 3%
& 550°C-600°C S| stz el A WA, sjajale] sjito] dojzd
W 71A] 3)s}ste] At ©aES 100014 R
g, 2ANSE, 2E Ay, 23] Hags W g
° =2 ALkt

AEo] F3ele 74333 = A (Rapid Visco Analyser,
RVA-4, Newport Scientific, MD, USA)S AM-3}31 3, A&
ST 25mlE RVAE7]0l Yol SAs3th 54
50°CE 187F FA138kaL, 4425744 95°CZ 7}
.ol & 7.1287HA] 95°CE FAISAL, 11.057HA]
50°CE Wyztsk ¥, 13.027F4] 50°CE A8kt Spindle
EoE 27] 10274 960rpme 2 3 3 0% o|F

160 rpm2 4] 81T,

Sample Cowpea (%) Mung bean (%)  Allban ggae (%) Salt (%) Water (%) Total (%)
1 10 0 0 0.2 89.8 100
2 9 0 1 0.2 89.8 100
3 8 0 2 0.2 89.8 100
4 7 0 3 0.2 89.8 100
5 0 10 0 0.2 89.8 100
6 0 9 1 0.2 89.8 100
7 0 8 2 0.2 89.8 100
8 0 7 3 0.2 89.8 100
9 0 0 10 0.2 89.8 100

: Cowpea 100%

: Cowpea 80%+Allbanggae 20%

: Mungbeans 100%

: Mungbeans 80%+Allbanggae 20%
: Allbanggae 100%

O 3 N W=

2 : Cowpea 90%+Allbanggae 10%
4 : Cowpea 70%+Allbanggae 30%
6 : Mungbeans 90%+Allbanggae 10%
8 : Mungbeans 70%+Allbanggae 30%
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Table 2. Operation conditions for Texture Analyzer.

Parameter Operation conditions
Road cell Skg
Pre-test speed 1 mm/sec
Test speed 3 mm/sec
Post-test speed 3 mm/sec
% deformation 50%

RVA viscogram© 2 F-E & &3}/ A] &% (pasting tem-
perature), 2|t = (peak), # 4~ = (through), Z - =olA
2HEE W 537 = (breakdown), #Z7 = (final viscosity),
HF ArollAM HAFEE Wl A= 3-8 T (setback) S

TR on, M= @9E cP(centipoise)E 7] =3t}

=2 texture &Y
Ad5o WE 59 textureE YolH7| $ste] 52
25 mmx25 mmx25 mme] =712 22} texture analyzer(TA-

2FA32 10 8-S 534 8902 HAste] 53 3
™ (scoring test) O = 20|21 AALE AAlSHATE A z=gh
5 25 mmx25 mmx25 mmzE et T 4ENA 2 4K
AABIATE e AARS] H7FEES A e, Ax, AnA
ol 713 %2 1tk H7HA & Table 33} 7o) AA 13 Th

oo =2H3
SE55 S AES 30% Hrrer #2+3 HhekA|
& 7 SN AR 100%E AxTd SWAHE T
2 o] 25°Ce) 35°Cel AetHA 2 Y 7HASE 10
7+ 2+ F-7k2] hardness H S =731t}

SAXE|
AP A= FAZZ 29 SPSS package(SPSS Inc.,
Chicago, IL, USA)E ©|&3l T-H5S ©]-&3te] p<0.05

ool A8k fFelakE AS st

XTPlus, Stable Micro System Ltd., MA, USA)E ©|-& 3}
Table 29| YEld 27O Ztexture® FH 3t o] o Zxn} 2
Load cell 5kg, deformation rate= 50%2] ZZASZ 2 3
QF2H4 & (two-bite compression test)S F3F] U2 Texture QUHIMEEA
Profile Analyzer(TPA) curve® H-E| 7 =(hardness), 213 T, 55, SN ] dubdE 24 A4S Table 4
(adhesivness), EFAd(springiness), 27 Ad(cohesiveness), %3 of JeRNRITE 7t Aio] FETHL SFHE] 13.78%=
(gumminess), % 3]/ (chewiness)2 #4] 313t} 7HE =3, S AR 10.26%, BEHAE 9.7%2] TAE
el BestES $RAE0] 89.43%E 7P BaL, =
ME=EY TR 85.61%= 7 WAl UErsom, site Sl
o AeEde 55 12 st A9 @ S AR 0.25%, TR 0.14%, T zwr 011% At
Chroma meter(CR-200, Minolta Inc., Osaka, Japan)E A} Kim et al(1995)9] A+FdA = FREFS
ste]  Z=A & h. Lik(lightness), aZk(redness), bzt 10.7%©] a7, THalaS ().19%, :53]5*-— OZI%E et =
(vellowness)© 2 %A &k th ¥ WA Fh(white calibration 7, 47 % ZAAPHES] 4 Oﬂ e A3 e AFEE
plate)e] L, a, bat-2 212} 97.22, -0.23, 2.04% T (Kim & Ahn, 1994) o|X = SFAE] FEFHLS 153%,
SEARE-L 14.5%0]3 ?AT T AR 25 0.10%2 e
TC o] © - =T Ho] Z=
Table 3. Sensory parameters of Mooks. STE E3F Cho & Kim(2000)2] A7olM = 5FHEe] &
S 11.9%= Uehd, F283de] 45 s FEst
Parameters scale
o " m 5 o = “0“%‘3011 upel zpol7h WS & ot HFHES 10-
olor :very yellow <> : very white Engno o] Ao Brolal o o
Springiness 1: very weak <>  5:very strong ]5(%_)0]1’ svd O-16%A101)] 212 HA=F oM e
Hardness 1: very soft < 5:very hard A gk BA e AR ALE H3iT.
Overall acceptability 1: very poor <«  5: very good
Table 4. Proximate analysis of starches.
0,
Content(%) Moisture Carbohy drate Crude protein Crude Fat Ash
Starch
Cowpea 9.70£0.03** 89.43 0.65%0.00 0.08+0.02 0.14%0.01
Mungbean 13.7840.05° 85.61 0.51£0.00 0.00+0.04 0.11+0.00
Allbanggae 10.26+0.05°¢ 88.73 0.71£0.00 0.05+0.00 0.2520.01

*MeantSD (n=3)

1) a,b means within a column followed by the same letter are significantly different (p < 0.05)
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Table 5. The pasting properties of starches measured by RVA.

Content Pasting Viscosity (cP**)

Starch Temperature (°C) Peak Trough Breakdown Final Viscosity Setback
Cowpea 79.72+0.58*¢ 3851.32+£192.42% 2392.68+95.73? 1458.64+101.45% 3837.68+£87.49° 1445.00+£8.57°
Mungbean 76.18+0.45° 3858.36+73.19° 2573.00+£53.70° 1285.36+20.62° 4264.68+52.12° 1691.68+7.39°
Allbanggae 71.82+0.03¢ 4798.00+137.37° 2263.68+15.91° 2534.32+124.90° 3184.32+26.67¢ 920.68+21.03°

*MeantSD (n=3)
**cP = Centipoise

D a,b means within a column followed by the same letter are significantly different (p < 0.05)

5000 100
4500
4000
% 3500
23000 £
2 g
S 2500 o
= 2000
1500
1000
500
0 M . ! L L ! L L ! | I 0
01 2 3 45 6 7 8 9 101112
Time (min)
—4*—Mungbean ——Cowpea
——i | |banagae —E—tenp
Fig. 1. RVA viscogram of starches.
SSHE 55
B8, SE, ) AR 54¢ detel] Slse] 24
SIHEAE ol &3t Tl el Aol £ ARE
Table 591 VFERN I, Fig. 1S 5%, 55, L7l A9
3ol e o)t} Fig. 12 sl 2 Sl i)
2 7 AEoE] ssPiAIE 1A dojuvar, HAuHET}
FolFoR we AL ¢ 5 Utk B, BT, L))
37 HEe] S3PRAIE oF 71°C-80°Col|A] o] Foj 5 o,

T 79.72°CE 7Y w3, FFAE0] 76.18°C, &
W) AES 71.82°Ce) o g UEtth o]& Lyu & Oh
(2002)2] AFAA FHAEL] SIPRA] =7 76.73°CO]
3, HFAEC] 7473°C A FARSE AE VeI
HEH 9 AR RolE setbackF o= FA| =M,
setback> 7 FEAFe] Aujgel ofal] Aol =3} ddS
TR}, = setback @2 ZE-2] =3} H o) #AHo] lo
™ Table 5941} o] =5, B4, S R o= e}
Wt H A=A FHa AE 2HS il breakdownZk-S setback
o =9 N 253432cP> FH- 145864 cP>

128536 cPZ UEFITE H T 349l peaktS W7 A

Table 6. Color value of Mooks measured by Chromo meter.

Content Color value**

Mook L a b
Cowpea Mook 46.84+0.18*"  0.49£0.20"  -8.83+0.11°
Mungbean Mook 46.06£1.37 0.88£0.05°  -9.56+0.70"
Allbanggae Mook  40.91+0.83°  2.5310.18°  -2.2310.36"

*MeantSD(n=5)

**Color value : L - lightness, a - redness, b - yellowness

1)a,b means within a column followed by the same letter are significantly
different (p < 0.05)
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Table 7. Color value of Mooks according to addition ratio of Allbanggae starch.

Allbanggae starch (%)
Color ** Mook
0 10 20 30
L Cowpea Mook 46.06+1.37*4 44.92+0.28* 44.13+0.9948 43.87+1.03"
Mungbean Mook 46.84+0.18* 46.02+0.74* 44.83+0.64"8 44.71+0.53"
a Cowpea Mook 0.88+0.05* 0.93+0.11 0.91+0.28 1.11£0.29
Mungbean Mook 0.49+0.20° 0.58+0.32* 0.934+0.10"® 1.03+0.3748
b Cowpea Mook -9.56+0.70* -9.50+0.134 -8.90+0.28" 8.15+0.25¢
Mungbean Mook -8.83+0.11* -8.29+0.19% -8.15+0.26" -7.35+0.17°
*MeantSD (n=5)
**Color value : L - lightness, a - redness, b - yellowness
1) A,B means within a row followed by the same letter are significantly different (p < 0.05)
2) a,b means within a column followed by the same letter are significantly different (p <0.05)
Table 8. Textural properties of Mooks measured by Texture Analyser.
Content Hard Adhesive Springi Cohesive Gummi Chewi
Mook ness (g) ness ness ness ness
Cowpea Mook 1083.03+29.11** -25.69+10.42 0.98+0.01 0.89+0.01° 959.234£21.08" 940.93£16.63*
Mungbean Mook 980.95+24.09° -10.72+7.00 1.241+0.44 0.90+0.01° 886.32+20.30°  1103.71+408.50°
Allbanggae Mook 499.43+16.70° -6.78+4.29 0.9940.02 0.85+0.00° 423.84+14.12° 418.16%7.09

*MeantSD (n=3)

1) a,b means within a column followed by the same letter are significantly different (p <0.05)
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Atk 5FEFH FEEIG RRVEAE S AR 10%F
7FE A7VSHAl e AR Abol7F YEREA] %9kl
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Fig. 2. Hardness of Mooks according to addition ratio of
Allbanggae starch.
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Table 9. Sensory properties of Mooks according to addition ratio of Allbanggae starch.

Sensory

Allbanggae starch (%)

. Mook
Properies 0 10 20 30
Overall acceptability Cowpea Mook 2.80£0.92* 3.00£0.82% 3.00£0.82 3.30+0.67
Mungbean Mook 1.80+0.79* 2.10+£0.99"° 3.40+0.708 4.00+0.82°
Color Cowpea Mook 3.80£1.03 3.40+0.80 3.10+1.20 3.00£1.30
Mungbean Mook 3.80+0.92 3.70+0.82 3.20+0.85 2.60+1.17
Springiness Cowpea Mook 1.90+0.74* 2.00+0.82* 2.90+0.88"5 3.30+0.67%
Mungbean Mook 1.90+0.88* 2.24+0.79* 3.10+0.748 3.70+0.82"
Hardness Cowpea Mook 4.20+0.79 3.70+0.958 3.10+0.74¢ 2.40+0.97°
Mungbean Mook 3.70+0.67"° 3.30+0.95* 2.70+0.67% 2.20+0.79%

*Mean+SD (n=10)

1) A,B means within a row followed by the same letter are significantly different (p < 0.05)
2) a,b means within a column followed by the same letter are significantly different (p < 0.05)
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=4=Allbanggae0%  ==Allbanggae30% Allbanggael00%

Fig. 3. Changes of hardness of Mooks depending on storage
time at 25°C.
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Fig. 4. Changes of hardness of Mooks depending on storage
time at 35°C.
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