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Abstract

Gelatinization properties of the air-dried sediment of cowpea were investigated. The water-binding
capacity of cowpea flour was drastically increased over the temperature range of 52~55°C. The percent
transmittance of flour suspension was linearly increased at temperature between 65°C to 75°C. The
gelatinization temperature determined by differential scanning calorimetry was 63.4~76.0° C. Cowpea flour
showed a single-stage of swelling and a low solubility pattern. The minimum moisture content required for
the gelatinization was 37.0%. The amylograph peak viscosity was greatly influenced by concentration of the
flour, but was not affected by heating temperatures (85~94° C) at a given concentration. The 20 min height
and cold viscosity at 30°C at a fixed concentration was negatively correlated (p <0.05) with heating

temperatures.
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Fig. 1. Water-binding capacity of cowpea flour.
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Fig. 2. Changes in percent transimittance of cowpea flour
during heating.
Table 1. Gelatinization temperaiures and enthalpies of cow-
pea flour at various water to flour rations
W/F To Tp Tc AH
ratio (e} Q) (e (cal/g)
0.8 62.7 68.0 73.0 0.38
1.0 62.4 67.6 74.8 0.58
1.5 62.6 68.9 75.2 1.00
2.0 63.4 69.6 76.0 1.43
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Fig. 3. Swelling power(®) and solubility(O) of cowpea

flour.
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Fig. 4. Dependence of water content on enthalpies of trans-
ition endotherms of cowpea flour.
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Fig. 5. Amylograms of cowpea flour heated to 92.5° C.
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Table 2. Amylograph indices of cowpea flour

Concen- Heating Initial pasting Peak Temperature at 20-min Height Set
tration temperature temperature height peak height height at30°C back?
(%) (e O (B.U.) o (B.U) (B.U.) (B.U)
6.0 85.0 73.6 660 - 650 980 330
89.5 73.9 660 - 630 960 330

92.5 73.5 660 - 600 950 350

94.0 73.3 660 - 590 940 350

7.0 85.0 72.5 1060 85.0 1050 1600 550
89.5 72.7 1050 88.0 1010 1550 540

92.5 72.5 1060 87.6 980 1460 480

94.0 72.5 1060 87.6 950 1400 450

8.0 85.0 71.8 1620 85.0 1480 1960 480
89.5 72.0 1600 84.5 1180 1630 450

92.5 72.0 1600 84.5 1060 1490 430

94.0 72.0 1600 85.0 1020 1460 440

9.0 85.0 71.2 2250 85.0 1630 2130 500
89.5 71.2 2250 85.0 1280 1750 470

92.5 71.2 2260 85.0 1140 1610 470

94.0 71.5 2260 85.0 1100 1550 440

*Difference in viscosity between cold viscosity and 20-min height
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Fig. 6. Relationship between log peak viscosity and concen-
tration of cowpea flour dispersion.
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Table 3. Relations between 20-min height(Y) and heating
temperature (X)

52 23444 45

Table 5. Relations between cold viscosity (Y) and 20-min
height (X)

Concentration . . . Correlation Concentration . . . Correlation
L t
%) inear regression equation coefficient %) Linear regression equation coefficient
6 Y= -6.8X+1233 -0.9836 6 Y=0.604X+584 0.9746
7 Y=-10.6X+1957 -0.9880 7 Y=1.019X+526 0.9981
8 Y= -56.2X+6266 -0.9820 8 Y=1.008X+430 0.9994
9 Y= -59.8X+6688 -0.9853 9 Y=1.080X+369 0.9996
6
Table 4. Relations between cold viscosity (T) and heating
temperature (X)
Concentration Linear regression equation Correlation 4r Q
(%) & q coefficient 0\0\_‘1\0 %
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A #AE Wy thFig. 6). o] FAE= HFA
o= RaEe] glch B A A 94°CHLR] 7}
AL o F¥ 29 HTHEE 6%4 660B.U.,
7% A 1,050B.U., 8%¢ll4] 1,600B.U., 9%l A] 2,
260B.U.o]gltKTable 2). =% Ao H$ 7ldex
94.5°CollA 9] HuHEE B 6%l 370B.U., 7%
o 4} 760B.U., 8%¢<]4} 1,330B.U., 9%<|A] 1,650B.U.
ojdrh. Mt B4 dFd HEv AT =4

208 39 HEE FEd FAge] 7td 250 F
IAeE hrslgdon 2 3 E F57 55 52 3
o} (Table 3). 22} 718 £ 85°Coll4] 208 %9] A
=9} 94°Coll A 20% 9] Hxe}o] 2ol 6%7} 60B.
U., 7%7} 100B.U., 8%7} 500B.U., 2.8} . 9%7} 5308.
U.Z4] 83} 9%+ H] 523t gh-& ¥ gth(Table 2).

WA R AN 71 £27) ol £
E Ao g 71asle] (Table 4), 208 & Fxo] W
3o} 22 A g Bt 7l 2% 85°Cell 49 Bt
=9} 94°Coll A 2] W7 Ax el Aok 20% F9
Az zpo]tel wsatd ol upebA W7 3z e} 208

[



46 ool - AAZ

4] Azl FA= Fro FAN A ARE
E4ch(Table 5). o8| & AFA= 4 432 3% 20
+ ¥ A2 e Y7 x| oS Fle¥E vt
RN

T8 olZ 9 setbackd 8%%} 9% F LA & A}o)
E4o)x] Wgkch(Table 2). El Faki 598 3% AE
(10%)98] 739 B4z A= (50° C)7}F ¥o} 3} 7 go] &
o} 8l 2, Tolomasquim™x v] 52§ A5 ¥ 738}
st

ofdzadze] Ax §AEE BE FEOA 7Hd
=7t FolA 45 FrtslsdchFig. 7). 6%2} 7% 5
EdM HEEIAEE 7t 2o B & FrFo] 24
gt o}, 8%2} 9% F XA 85.0°C2} 89.5° CAlol
ol A F7Es L 2 o] ALl el Fr}t Fo] 7
A3bgdot. Bl Faki 59 FH HE(10%)Y A+ =
et FAY ez Adm syt &3 oloe
FTE 6% e HEEIATIE 3 4] <o 1008.
U., 5% A &) oF 458.U.8} 1 slof £ A3 254 (Fig.
7)9} vl 8t A g Hych

ol 2 7@ = 9} total setback (3 Fx e} Yzt A
zofe] Ae])2 Fig. 83} ). Fmo HAAglol total
setback2 719 257} Fold 2 AAAHoE 714
stdon 2 A E el 301 42 ¥Alsgt

2 %

F¥ 43 B34S ZAR A TAYEY L
52°C o] % F43] Frlslglx, dgde) FEair e
65°C ol ¥ AR o2 Zrlsledon 538 £x: 63
4~76.0°Colqir}. T4 432 UdA Y H43 &4)
Eb L EANS gy, S5l Yewh 4% ke
37%)th ol 2o 2y HuPex 27 F7}
g 5F Folzoy Y FEAA Jld 22 o
£ AL gl 4 71l 2EedA 208 Fo Ax
2} 30°CollA Y] s AT FEAA 71 259
5o AA[A (p<0.05)8, Y7 =& 208 F9 4
= Fxo FAge] A ARAA (p<0.05)F B
et

AL o

o] AT 1990 % (F)vjd BA LA 25y
4] 4792 o] 2olzl AV,

1.

12.

13.

14.

15.

16.

18.

19.

20.

21.

Ho
et

. Okaka, J. C. and Potter, N. N. : Physicochemical and

functional properties of cowpea powders processed
to reduce beany flavor. J. Food. Sci., 44, 1235 (1979)
Phillips, R. C. and McWatters, K. H. : Contribution of
cowpeas to nutrition and health. Food Technol., 45
(9), 127 (1991)

. 2%, A S, FAA VS olHeY B4 5

¥ 52 rheologyell of3}ed. -z )28 35] ], 3, 54
(1977)

A, £78, e Fof A Eaty A Al
B FAue 22 333 JAE FAHL2 Q)
&3] %], 15(4), 31(1977)

. Morris, V. . : Starch gelation and retrogradation.

Trends in Food Sci. Technol., 1, 2{1990)

A7nl : E Azg AR TR} AW, @
Al E91813] ], 23, 633(1991)

493 AF2Y VELA-5T 8- Wb,
p.171(1989)

Lee, C. S. : Studies on the cooking quality of mung-
bean starch (Part 2). The properties of starch gel. Scie-
nce of Cookery(japan), 14, 130(1981)
R COEL T
A 32 E73H3] R, 19, 18(1987)

. EHE, old T ZAR R AA AR o5t

A 54 5z 383, 3, 31(1987)

ZAgg etz ~o opd 2 HElo] 59 Az
ol A= A3k A &l ubabeh9]=F (1987)
FAIE, €743, AdA  F5e 5F AE o5
A EAu| 3. ojghrbd a8 %), 27, 39(1989)

+£738, gAE, A, A48 FF AEY ol3}
gz EA vli-F5%, 55 g F, - gz
8}3] %], 6, 13(1990)

Tolomasquim, E., Conea, A. M. N. and Tolomasquim,
S. T. : New starches. Properties of five varieties of
cowpea starch. Cereal Chem., 48, 132(1971)

El Faki, H. A., Desikachar, H. S. R., Paramahans, S. V.
and Tharanathan, R. N. : Physicochemical character-
istics of starches from chick pea, cowpea and horse
gram. Stearke, 35, 118(1983)

dvle}, AT, A% 58 F YA HBEY 5
Aol #3 Q7. 3531313 A, 35, 92(1992)

. Medcalf, D. G. and Gilles, K. A. : Wheat starches. 1.

Comparison of physicochemical properties. Cereal
Chem., 42, 558 (1965)

Leach, H. W., McCowen, L. D. and Schoch, T. . :
Structure of the starch granule. I. Swelling and
solubility patterns of various starches. Cereal Chem.,
36, 534(1959)

Eliasson, A.-C. : Effect of water content on the
gelatinization of wheat starch. Staerke, 32, 270 (1980)
Medcalf, D. G. and Gilles, K. A. : Effect of lyotropic
ion series on the pasting characteristics of wheat and
corn starches. Staerke, 18, 101(1965)

Naivikul, O. and D’ Appolonia, B. L. : Carbohydrates
of legume flours compared with wheat flour. Il.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

T Gee 344 47

Starch. Cereal Chem., 56, 24 (1979)

A, oldle, AT AF AR T HE T4
AES] B4l B AT -5T AES ojsepd =
A. 23131 3) #], 23, 166(1980)

ol : ubA g} thA Fule] Hrlx] §A v
d g HAFehg=F (1991)

AAE, £33 ATz 4 1Y 2R
37, B358H83) A, 33, 105(1990)

Ghiasi, K., Hoseney, R. C. and Varriano-Marston,
E. : Gelatinization of wheat starch. lll. Comparison
by differential scanning calorimetry and light micros-
copy. Cereal Chem., 59, 258 (1992)

4% 10 FR0 AR 4wl e eta 4
AFEH$] = (1990)

Schoch, T. ). and Maywald, E. C. : Preparation and
properties of various legume starches. Cereal Chem.,
45, 564(1968)

Lee, Y. E. and Osman, E. M : Factors affecting
gelatinization temperature of rice starch. J. Korean
Soc. Food Nutr., 20, 646 (1991)

Tester, R. F. and Morrison, W. R. : Swelling and
gelatinization of cereal starches. |. Effects of amyl-
opectin, amylose, and lipids. Cereal Chem., 67, 551
(1990)

Lineback, D. R. and Ke, C. H. : Starches and low-
molecular-weight carbohydrates from chick pea and
horse bean flours. Cereal Chem., 52, 334 (1975)
AT P Ao} AxTzsl AR YA,
5531537, 34, 75(1991)

Wootton, W. and Bamunuarachchi, A. : Application
of differential scanning calorimetry to starch gelatin-
ization. 1. Effect of heating rate and moisture level.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Staerke, 31, 262 (1979)
Zobel, H. F.,, Young, S. N. and Rocca, L. A. : Starch
gelatinization ; An X-ray diffraction study. Cereal
Chem., 65, 443 (1988)

Biliaderis, C. G., Page, C. M., Maurice, T. J. and

Juliano, B. O.« Thermal characterization of rice
starches ; a polymeric approach to phase transitions
of granular starch. J. Agric. Food Chem., 34, 6(1986)
Banks, W., Greenwood, C. T. and Muir, D. D. :
Studies on starches of high amylose content. Part 17.
A review of current concept. Staerke, 26, 289 (1974)
Owush-Ansah, J., Van de Voort, F. R. and Stanley, D.
W. : Determination of starch gelatinization by X-ray
diffractometry. Cereal Chem., 59, 167 (1982)
Takeda, C. and Hizukuri, S. : Characterization of the
heat dependent pasting behavior of starches. Nippon
Nogaku Kaishi, 48, 663 (1974)
Sandsted, R. M. and Abbot, R. C. : A comparison of
methaods for studying the course of starch gélatiniza-
tion. Cereal Science Today, 9, 13 (1964)
Miller, B. S., Derby, R. I. and Trimbo, H. B. : A
pictorial explanation for the increase in viscosity of a
heated wheat starch-water suspension. Cereal Chem.,
50, 271(1973)
Leach, H. W. : Gelatinization of starch. In “Starch
chemistry and technology” Whistler, R. L. and Pas-
chall, E. F.{eds.), Academic Press, New York, Vol. 1,
p.289 (1965)
Aed, 793, AL 5F ¥ 23 A
2. AL F 7 68] 7], 22, 38(1990)

(1992 84 54 A <)



