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Abstract

Physicochemical properties of waxy maize starch and oxidized waxy maize starch with sodium hypochlorite
(0~60 mg Cl/g starch, 40°C, pH 10, 3.0 hr) were studied. As sodium hypochlorite concentration was in-
creased, the content of crude lipid and crude protein of the oxidized starch were decreased. And crude protein
content and whiteness was considered to show negative regression. However, the crude ash content of the ox-
idized starch increased significantly with oxidation and bore a positive regression to the chlorine content.
There was a progressive increase in the carboxyl content with increasing oxidant level. After pasting in hot
water and cooling, viscosity of the oxidized starches were drastically lower than that of native starch. As car-
boxyl contents of the oxidized starch increased, the solubility and swelling power was increased. When waxy
maize starch treated with 0, 1.5, 3.0 and 6.0% sodium hypochlorite, temperature of initial gelatinization of ox-
idized starch was shown to 65, 65, 60 and 50°C, respectively. The oxidized waxy maize starches also form
clearer pastes. Water binding capacity of the oxidized starch decreased as the degree of carboxyl group sub-
stitution increased. Waxy maize starch has polygonal and some round granules which range from about 3.7 to
20 pum in diameter. Surface appearance of the waxy maize starch became rough when oxidized with sodium
hypochlorite. When homogenate of the oxidized waxy maize starch solution and corn germ oil was stored
under room temperature for 24 hours, the emulsion stability was considered to depend on starch concentration

and degree of substitution.
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Table 1. Non-starch constituents of oxidized waxy maize
starches with sodium hypochlorite (dry basis %)

Cl, content (mg/g starch)

0 15 30 60
Crude lipid 0.11 0.08 0.06 0.06
Crude protein” 0.37 0.03 0.02 0.01
Crude ash 0.05 0.15 0.68 1.38
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Fig. 1. Relationship between the crude protein content
of oxidized waxy maize starch and its whiteness.
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Fig. 2. Relationship between the Cl, content of oxidized
waxy maize starch and its crude ash content.
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Table 2. Carboxyl content and degree of substitution
(DS) of sodium hypochlorite (0~60 mg/g starch) oxidiz-
ed waxy maize starch

Cl, content COOH DS
(mg/g starch) (%) (moles of COOH/100 AGU)
0 0 0
15 0.07 0.25
30 0.50 1.78
60 0.82 2.97
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Fig. 3. Effect of Cl, concentration (mg/g starch) in the
starch slurry during oxidation by sodium hypochlorite
on the starch paste (10%) viscosity.
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Fig. 4. Effect of Cl, concentration (mg/g starch) in the
starch sharry during oxidation by sedium hypochlorite
on solubility and swelling power of the resultant starch
at 55°C.
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Fig. 5. Changes in light transmittance of oxidized waxy
maize starch solutions.
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Fig. 6. Effect of Cl, concentration (mg/g starch) in the
starch slurry during oxidation by sodium hypochlorite
on the water binding capacity.
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Fig. 7. Scanning electron micrographs of waxy maize starch and oxidized waxy maize starches (X 1,500). A: waxy
maize starch, B, C and D: waxy maize starches treated with 1.5, 3.0 and 6.0% sodium hypochlorite, respectively
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Fig. 8. Effect of starch concentration (%) on emulsion
stability during storage under room temperature for 24
hours.

HA ArE AEe 5% A8l AS 72%7e] &
stefo 2 P4 #»} 10% o) H7Hsksle o A
¥ dgda 75 f3ts A sk 5,

10% HAHEE A% 308 F4E fafole] ejs]
Azbspd T 4712kl Aol whe) g4s) 2]
o] 24217k Foll 747k 50.6, 80.5%9) §-3pel g e}
Wiz ubad 15, 20% W7ol §3F Qb Ado) aA]
Z7hslo] 7k7k 4, 84120 A3 Fol HE) F2)7} A2t
ol 24417 A3} Tl 8.3, 1.7%5ko] Hejxle] 4t
shpel shERA ) §5) UL S BAAYS &
4 9lgith. o] Konoo Sz} Y38 23z o) 5&
Ashpise] §34E AR Wrlol A Hw 2ol
olak 7o) ol Aol AT st2R Ao B4
713 Wb ) Eolehw W watsict.

\o

\D
joal
3
i
£
Aus
=
22
R
by
A
o
oft
o 4

| AARBA(R=0



48 A EaekE)A] A 304 A 135 (1998)

7kt A4 ek Ao ARAA(R=0.9693)F 1}

chigdch s #9284 Peke A A

7} 2ol wlEsle] Zrlsidch F3te] Hr e 3}
old At JEF Al we} A3 7hasidm,
Sal et AL Asler) 58 42 Zolsledon),
FFAEE ABErt 71 2 G 2Toy B
FHAEE el T3PNAE0) oF 15°C Yol T,
3] S x wit A} SAg L 28
57} F7HE % A" 72 R A7) 2 Q] 7has)
ek S AR Qlake ohzbeat 3o B¢
EZ A7+ 3.7-20umg o0, xfojd 24 LV ES A
2jge] TV 2 AE FHo] AdjH) B
T AR SR8 A slele] AAtels ok &
spoll 2 ARt 0] 2B} 2L 2 AR Ry}
Z7H 75 78 <A o) Zrhsled)

ZHAl 2

& 7% SEM ¥4l @& g8 FA F3A |

(T AT FA A A=Y
s o

1. Zobel, H.F.: IX. Gelatinization of starch and mechanical
properties of starch pastes. In Starch: Chemistry and Te-
chnology. Whistler, R.L., Bemiller, J.N. and Paschall, E.
F. (2nd Ed.), Academic Press, Inc., London, p.285-309
(1984)

2. Waniska, R.D. and Gomez, M.H.: Dispersion behavior
of starch. Food Technol, 46, 110-123 (1992)

3. BeMiller, J.N. and Whistler, R.L. Carbohydrates. In Food
Chemistry. Fennema, O. R. (3rd Ed.), Marcel Dekker, Inc.,
New York, p.157-223 (1996)

4. Fleche, G.: Chemical modification and degradation of
starch, In Starch Conversion Technology. Van Beynum,
G. M. A and Roles, J. A.,, Marcel Dekker, Inc., New
York, p.73-99 (1985)

5. Ail, S.Z., Mysore and Kempf, W.: On the degradation
of potato starch during acid modification and hypochlorite
oxidation. Starch/Stirke, 38, 83-86 (1986)

6. Wurzburg, O.B.: Converted Starches. In Modified Starches:
Properties and Uses, Wurzburg, O.B. (Ed.), CRC Press.
FL, p.17-40 (1986)

7. Han, MK, Chang, H.G. and Shin, H.S.: Effect of chlo-
rine treatment on the rheological properties of wheat flour

(in Korean). Korean J. Food Sci. Technol, 24, 127-131
(1992)

8. Seguchi, M. and Matsuki, J.: Studies on pan-cake baking.
L Effect of chlorination of flour on pan-cake quality.
Cereal Chem., 54, 286-299 (1977)

. Seguchi, M.: Comparison of oil-binding ability of dif-
ferent chlorinated starches. Cereal Chem., 61, 244-247
(1984)

10. Marotta, N. G., Milltown, Bell, H., Plainfield, N. and

Ronai, K. S.: Process for preparing deep-fried foodstuffs.
U. S. Patent 3,482,984 (1969)

11. Konoo, S., Ogawa, H., Mizuno, H. and Iso, N.: The
emulsification ability of oxidized tapioca starches with
sodium hypochlorite (in Japanese). J. Jpn. Soc. Food Sci.
Technol., 43, 880-886 (1996)

12. Mattisson, M.F. and Legendre, K.A.: Determination of
the carboxyl content of oxidized starches. Anal. Chem.,
24, 1942-1944 (1944) -

13. AO.A.C: Official Method of Analysis, 14th ed. Asso-
ciation of Official Analytical Chemists, Washington, D.
C. (1984)

14. Medcalf, D.G. and Gilles, K.A.: Wheat starches. I. Com-
parison of physicochemical properties. Cereal Chem.,
42, 558-568 (1968)

15. Leach, HW., McCowen, L.D. and Schoch, T.J.: Struc-
ture of starch granule. L Swelling and solubility pattern
of various starches. Cereal Chem., 35, 534-544 (1959)

16. Wilson, L.A., Birmingham, V.A., Moon, D.F. and Synd-
er, HE.: Isolation and characterization of starch from
mature soybeans. Cereal Chem., 55, 661-670 (1978)

17. Rutenberg, M.W. and Solarex, D.: X. Starch Derivatives:
Production and Uses. In Starch: Chemistry and Techno-
logy. Whistler, R. L., Bemiller, J. N. and Paschall, E. F.
(2nd Ed.), Academic Press, Inc., London, p.311-388
(1984)

18. Kim, H.S. and Lee, Y.E.: Influence of crosslinking on
gelatinization behavior and morphological change of po-
tato starch (in Korean). Korean J. Food Sci. Technol,
28, 580-586 (1996)

19. Jung, S.H., Shin, G.J. and Choi, C.U.: Comparison of
physicochemical properties of corn, sweet potato, potato,
wheat and mungbean starches (in Korean). Korean J.
Food Sci. Technol,, 23, 272-275 (1991)

20. Wurzburg, O.B.: Introduction. In Modified Starches: Pro-
perties and Uses, Wurzburg, O.B. (Ed.), CRC Press. FL,
p.3-16 (1986)

21. Fitt, LE. and Snyder, EM.: XXIIL Photomicrographs of
Starches. In Starch: Chemistry and Technology. Whistler,
R.L., Bemiller, J. N. and Paschall, E. F. (2nd Ed),
Academic Press, Inc., London, p.675~689 (1984)

o

(1998 14 129 )



