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Physicochemical Properties of Domestic Millet Starches
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Abstract
Physicochemical properties of domestic millet starches were determined. Amylose contents of nonwaxy
and waxy millet starches were 28.0 and 8.0%, respectively. The water binding capacity of nonwaxy millet
starch was slightly higher than that of waxy millet starch. There was no recognizable difference on granule

size between nonwaxy and waxy millet starch. Abrupt increases in swelling power over 80°C of gelatiniza-

tion temperature were characteristic features of millet starches. The initiation of increase in light penetration

was started slightly earlier in case of waxy millet starch. Maximum viscosities of 6~7% nonwaxy and waxy

millet starch were 300-460 and 800-1080 B.U., respectively. The conspicuous break-down was noticed in waxy

millet starch.
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Table 1. Physicochemical properties of millet starches

Nonwaxy Waxy
Moisture(%) 10.2 11.2
Ash(%) 0.33 0.05
Protein(%) 0.48 0.21
Fat(%) 0.04 0.03
Amylose content(%) 28.0 8.0
Blue value® 0.69 0.32
Water binding capacity(%) 88.1 80.7
Granule size(y) 5-13 7-17

Rounded Rounded
Granule shape

polygonal polygonal
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Fig. 1. Photomicrographs of millet starches under or dinary light (about x 600)

A: nonwaxy millet starch granule without staining, B: nonwaxy millet starch granule stained with 0.3% 1,-KI solution,
C: waxy millet starch granule without staining, D: waxy millet starch granule stained with 0.3% L,-KI solution

Table 2. Swelling power and solubility of millet
starches

Temperature Swelling power” Solubility(%)-
(°C) Nonwaxy Waxy Nonwaxy Waxy
60 2.58 2.57 1.45 2.08
70 4.81 3.39 3.18 2.02
80 9.66 15.56 3.78 2.14
90 13.58 18.50 7.77 3.99
# dry basis
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Fig. 2. Relationships between swelling power and
solubility
O——O: nonwaxy millet starch, ®——@®: waxy millet

starch.
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Table 3. Amylogram characteristics of millet starches
. Pasting Maximum Temp. at Viscosity Viscosity at
Type Concn. temp. . viscosity max. viscosity at 95°C 95°C after
(%) 0 (B.U.) ©C) (B.U.) 15 min (B.U.)
6 73.7 300 92.8 290 275
Nonwaxy
7 713 460 90.8 435 410
6 69.3 800 774 520 455
Waxy
7 69.0 1080 77.0 675 570
® dry basis
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Fig. 3. Effect of gelatinization temperature on the
light penetration of 0.1% millet starch suspension
O——O0: nonwaxy millet starch, ®——@®: waxy millet
starch

oAl 300~460 B.U., aAtz=4d R alel & 800 ~1080B.
Udz smv.onM«l LEE WazAEe H$ 90.8~
92.8C, ARzHE2] A% 77.0~77. C dHo R xxH
ol alef ﬁ*)ﬁ}ﬂ] 3ok e o, break:down wl—*oli 2}
AEo A ol Udejrta gl FHAEF ’S’“v’-]
ol dAHLR FHMAI T Ehgh 7:]—'?1 =4
T ARASEIAANE By HA AT A DW ] meE)
3. 2% break-down @ 4to] At A glow, W4
SEC U4 ARy o2 aHE EAHE HESTD

[=)
[LN

ek

1. Bailey, A.V., Piccolo, B.; Sumrell, G. and Burton,
G.W.: J. Agric. Food Chem., 28, 866(1980)

2. Hubbard, J.E., Hall, H.H. and Earle, F.R.: Cereal
Chem., 27, 415 (1950)

3. Beleia, A., Varriano-Marston, E. and Hoseney, R.C.:
Cereal Chem., 57, 300(1980)

4. Wankhede, D.B., Shehnaz, A.: and Raghavendra
Rao, M.R.: Staerke, 31, 153(1979)

5. Lorenz, K. and Dilsaver, W.: Cereal Chem., 57, 21
(1980)

6. Lorenz, K. and Hinze, G.: J. Agric. Food Chem., 24,
911(1976)



Vol.

10.

11.
12.

13.

14.

15.

19, No. 3 (1987)

. McCready, R.M. and Hassid, W.Z.: Am. Chem. Soc.,

65, 1154(1943)

. MacMasters, M.M.: in Methods in Carbohydrate

Chemistry, Academic Press, New York, Vol. 4, p.
233(1964)

. Leach, HW., McCowan, L.D. and Schoch, T.J.:

Cereal Chem., 36, 534(1959)

Wilson, L.A., Birmingham, V.A., Moon, D.P. and
Snyder, H.E.: Cereal Chem., 55, 661(1978)

Merca, F.E. and Juliano, B.O.: Staerke, 33, 253(1981)

AAS, olAE, ZHEd: ey, 15 65
(1972)
Horan, F.E. and Heider, M.F.: Cereal Chem., 23, 492
(1946)
Miller, O.H. and Burns, E.E.: J. Food Sct., 35, 666
(1970)
BeE, Az, PAETgFAESSI A, 17, 33
(1985)

FH zHEe ol 54

16.

17.

18.

19.

20.

21.

22.

23.

249

E a3

d s A E 2 ets x|, 6, 30(1974)
Medcalf, D.G. and Gills, K.A.: Cereal Chem., 42, 558
(1965)

Moss, G.E.: in Examination and Analysis of Starch
and Starch Products, Radley, J.A.(ed.), Applied
Science Publishers LTD, London, p. 13(1976)
Leach, HW., McCowan, L.D. and Schoch, T.].:
Cereal Chem., 36, 354(1959)

SheE, WelE, UHE AFAT

28, AT

HEE, AdF, BT
AYRTA (5 FAE T FENER
33(1985)

FHE, AAZ,

i}

N
4
s
8

o|

o} qtah, Wfwk, olAld I HF
sebs] =), 17, 107(1985)

Wootton, M. and Chaudhry, M.A.: /. Food Sci., 45,
1783(1980)

Waldt, L.M. and Kehoe, D.: Food Technol., 13, 1
(1959)

(1987 3¢ 5 A)



