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Abstract

Dehulled cowpea was microparticulated and coarse fractions and fine fractions were collected by air clas-
sification at air classifying wheel speed (ACWS) of 15,000 rpm, 12,000 rpm and 9,000 rpm, respectively. Pro-
tein content in fine fraction after air classification was 2 times higher than that of microparticulated cowpea,
emulsion capacity was about 3 times than coarse fraction. The coarse fraction of the highest viscosity on the
gelatinization properties were detected by amylograph, was C-3 (9,000 rpm coarse)fraction. The majority of
microparticulated cowpea particles were oval shaped starch and the rest of them were indeterminate minute
particles which had some sharp corners. As an application test, microparticulated cowpea and coarse fraction
(C-3) were used for mook (Korea traditional starch jelly) preparation and the wet milled cowpea starch was
compared as a control. Some impurities induced discoloring was detected by sensory evaluation but after
washing, it made no difference in sensory scores between washed starch and the control cowpea mook. And
also syneresis of washed cowpea was less than control. At the above result, it can be to recovery about 85%
of cowpea starch using microparticulation/air classification technology.
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Fig. 1. Microparticulation and air-classification
scheme of cowpea.
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Table 1. Composition and total dietary fiber of micro-
particulated and air-classified cowpea fractions

Composition (d.b. %) Yield
Starch Protein Ash Fat TDF? (%)

Fraction

C1 7793 1451 219 056 481 754

15,000
F-1 20.01 4742 699 3.08 225 246
12.000 C-2 81.25 1163 207 085 420 704
? F-2 20,61 4637 6.68 2.84 235 296
9,000 C-3 83.66 1032 1.80 0.63 3.59 639

F-3 3406 4033 5.67 244 175 36.1
Microparticulated 63.05 2298 343 1.63 891 -

"air classifying wheel speed.
Mtotal dietary fiber.
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Table 2. Particle size and color of microparticulated and
air-classified cowpea fractions

ACWS" ) Particle size (um) Color value
Fraction
(rpm) Mean Sp? L a b
15000 €1 1252 550 9206 -0.25 8.14
w F-1 343 141 9422 -035 721
12.000 C-2 13.54 502 9222 -030 7.96
’ F-2 4.53 236 9322 -037 7.28
9.000 C3 14.77 451 9258 -0.32 759
’ F-3 372 225 9389 -0.29 7.67

Microparticulated ~ 7.31 659 9389 -033 744

“air classifying wheel speed.
“standard deviation.
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Fig. 2. Microstructure of microparticulated and air-clas-
sified cowpea at different ACWS. (a: microparticulated. b:
15,000 rpm coarse fraction, ¢: 15,000 rpm fine fraction, d:
9,000 rpm coarse fraction, ¢: 9,000 rpm fraction)
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Table 3. Water holding capacity(WHC), oil absorption
(OA) and emulsion capacity of microparticulated and
air-classified cowpea fractions by ACWS

ACWS" ' WHC QA ’ ‘ EC
(rpm) Fraction (water g/g (oil g/g (ol mlg
P sample) sample) sample)

C-1 1.81 1.64 10.10

15000 g 1.92 2.10 62.50

C-2 2.02 1.63 2325
\ .25
12,000 E-2 1.89 208 59.95
C-3 1.85 1.65 15.30
9.000 F-3 2.15 2.09 55.10
Microparticulated 1.65 1.80 385

"air classifying wheel speed.
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Table 4. Pasting properties of microparticulated and air-classified cowpea fractions

. Initial pasting Peak height Temp at peak Viscosity at  Height after 15 min at
n
ACWS™  Fraction temp. ('C) (B.U) c0) 97'C (B.U.) 97°C (B.U.)
15,000 C-1 76.5 900 97.0 900 900
12,000 C-2 76.5 960 97.0 960 940
9,000 C-3 76.5 1,050 97.0 1,050 1,050
Micropaticulated 71.5 650 97.0 650 640
Vair classifying wheel speed.
Table 5. Sensory evaluation of cowpea mook
Sensory properties
Sample ) . ,
Appearance” Color” Smell” Texture” Acceptability”
Control 5.8 5.0° 4.7 7.4 51"
C3 3.2 5.7 38" 3.2 35"
Washed C-3 6.7° 5.0° 5.7 6.5 6.1
F-value 11.41* 291 2.5 3.4* 5.4*

1: extremely bad, 3: bad, 5: neither bad nor good, 7: good, 9: extremely good.
1: extremely unacceptable, 3: unacceptable, 5: neither bad nor good, 7: acceptabl, 9: extremely acceptable.

*significance at 5%.
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Table 6. Effect of storage at 20°C on the textural properties of cowpea mook

e

123

Storage time

Textural properties

(days) Sample — - -
y Springiness Coheisveness Hardness (g) Chewiness (g)
0 Control 0.92 0.53 189.8 92.4
Washed C-3 0.90 0.53 1577 78.6
1 Control 0.95 0.53 2183 112.4
Washed C-3 0.95 0.53 228.5 130.9
2 Control 0.91 0.53 2222 106.5
Washed C-3 0.93 0.53 257.5 112.8
3 Control 0.96 0.53 2429 123.2
) Washed C-3 0.92 0.53 271.4 134.2
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Fig. 3. Regression analysis by Avrami's equation for

Y=0.37X+0.12(F* = 0.88)

¥=0.21X-0.19(R? = 0.87)
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n i " 1 n 1
(] 05 1 1.5 2
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cowpea mook at 4°C.
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Syneresis (ml/g)

0.05

Fig. 4. Syneresis of cowpea mook during storage time

at 4°C.
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Fig. 5. Microstructure of cowpea mook(a:control, b:

washed C-3 fraction)

w35} of7)k whake) e oo|peke] 7 $-(Fig. 4) A
A 5U7tR] = olgrdo] FELER FUslchrl 1 o)

Aot F7HEEs} e,

A kel 2

A T RohE A M3 C3RE e A2 59 o

Sako] AA vhehdth. & daAs) o) sake] BAS
wm zEge] A% datel walel 217kl

=
=
)

Fhgtell we} M Ealatet AaFahAT Gito] iz ol



124 Al E3eE| A A 304

vlste] HA frelsimed dax 244 TPAZA A
2 grol R EA Rt A2 oAAt w3
2T & 28 3(C-3, coarse fraction)o 2 A 23+ £
o] SAFEE 2HT B3kFig. SeIA AEFEr) =
5o Az FolA 2L 22]o] YAHHS B
4 olol %9} 83 9 o)l = B} Sle of
Azleh

3 B
olRAd e PFUSEC g} 2 A

e o2 st e £2Y02 49 Wl
A, AR HEe vRgoz Hrueh 2EEE

=

2 54 Avunl v 28e alal geo] BF A
urh 2 o4 Frlabdon, vl gel fage 2y

Such oF 3o Egich RRF] EUD 22U
HE7F 71 =2 382 C-3 (9,000 rpm coarse frac-
tionjo|g{ch. ¥-3¥ FH-E-2 efdye] ARz}
F-A o] vl gz} BAtEe] gl o, F7] el
o3} EE o2 = b3 AESA} s F
Aol 2L Izl vlEF o2 I5Ee). 25
(C-3)o2 Az 5o #5734 A3, AEel 34
A, Xk 5] Al Rol] o3le] dhxFEct YAl
7kt o, Al RE 2% €2 AANE AS dET
@HARCE AZT FuT FAHE ot 1
=& 47t FA yrksldoh $AAAST SellA] HA
3 o] C38-o] 2T nl3led 2 c}. o]
o] Azl ok 85% FEoR TR 714 3]
7} 7hsslel on, 24kl B2 AAE Fole F
& B9 F95 A2} F ok

2 #

1. McWatters, K.H. and Brantley, B.B.: Characteristics of
Akara prepared from cowpea paste and meal. Food Te-
chnol., 2, 66 (1982)

2. Cho, Y.H.,, Chang, J.0. and Koo, S.J.: Studies on phy-
sicochemical properties of cowpea and rheological pro-
perties of cowpea starch gel (in Korean). Korean J. Soc.,
Food Sci., 3, 54 (1987)

3. Chung, K. M.: Molecular structure and lipid in starches
for Mook (in Korean). Korean J. Food Sci. Technol.,
23, 633 (1991)

4. Joo, N.M. and Chun, H.J.: Effect of oil addition on tex-
ture of mungbean starch gel (I. sensory evaluation and
mechanical test) (in Korean). Korean J. Soc. Food Sci.,

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

A 1% (1998)

8, 21 (1991)

. Joo, N.M. and Chun, H.]J.: Effect of oil addition on tex-

ture of mungbean starch gel (II. physicochemical pro-
perties and mechanical test) (in Korean). Korean J. Soc.
Food Sci,, 7, 63 (1991)

. Yun, HH. and Rhee, H.S.: Physicochemical properties

of cowpea crude and refined starch (in Korean). Korean
J. Soc. Food Sci., 3, 31(1987)

. Okaka, T.C. and Potter, N.N.: Functional and storage

properties of cowpea powder-wheat flour blends in bread
making, J. Food Sci,, 42, 828 (1977)

. Park, D.J., Ku, KH. and Mok, C.: Microparticulation/air

classification of rice bran: characteristics and application
(in Korean). Korean J. Food Sci. Technol, 25, 769
(1993)

. Park, D.J., Ku, K.H. and Mok, C.: Characteristics of glu-

tinous rice fractions and improvement of Yoogwa pro-
cessing by microparticulation/air-classification (in Korean).
Korean J. Food Sci. Technol,, 27, 1008 (1995)
Sosulski, F.W., Walker, A.F., Fedec, P. and Tyler, R.T.
Comparison of air classifiers for separation of protein and
starch in pin-milled legume flours. Lebensm.-Wiss-u.-Tech-
nol., 20, 221 (1987)

Vose, J.R., Basterrechea, M.J., Gordin, P.A., Finlayson,
A, and Youngs, C.G.: Air classification of field peas
and horsebean flours; chemical studies of starch and pro-
tein fractions. Cereal Chem., §3, 928 (1976)

Han, 1.Y. and Khan,K.: Physicochemical studies of pin-
milled and air classified dry edible bean fractions. Ce-
real Chem., 67, 384 (1990)

AQAC: Official Methods of Analysis of the AOAC, 14th
ed., Association of Official Analytical Chemists. Wash-
ington D. C, U. S. A, (1984)

Prosky, L., Asp, N.G., Schweizer, T.F., Devries J.W.
and Furda, L.: Determination of insoluble and total di-
etary fiber in foods and food products interlaboratory
study. J. AOAC 71, 1017 (1988)

Mongeau, T. and Brassard, R.: Insoluble dietary fiber
from breakfast cereals and brans: bile salt binding and
water-holding capacity in relation to particle size. Ce-
real Chem., 59, 413 (1982)

Okezie, B.0. and Bello, A.B.: Physicochemical and
functional properties of winged bean flour and isolate
compared with soy isolate. J. Food Sci., 53, 450 (1988)
Wilson, L.A., Birmingham, V.A., Moon, D.P. and Snyd-
er, H.E.: Isolation and characterization of starch from
mature soybeans. Cereal Chem., 55, 661 (1778)
Meilgaard, M.: Sensory evaluation technicques. CRC press,
Inc. p. 44 (1990)

Larmond, E.: Methods for the sensory evlauation of food.
Canada Dept. of Agriculture (1973)

Patel, K.M., Bedford, C.L.. and Youngs, C.W.: Amino
acid and mineral profile of air classified navy bean flour
fractions. Cereal Chem., 57, 123 (1980)

(19973 109 204 ")



