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Abstract

Gelatinization behaviour and gel properties of corn starch modified either by hydroxypropylation
only or by cross-linking and hydroxypropylation were investigated. Gelatinization temperature of corn
starch decreased greatly by hydroxypropylation, but increased slightly by cross-linking with epichloroh-
ydrin. The treatment of both hydroxypropylation and cross-linking lowered the gelatinization tempera-
ture, although it was not significantly different from that of hydroxypropylated corn starch. The swelling
power of the corn starch was reduced and gel strength was increased by both modifications. The
results suggested that the gelatinization behaviour and gel properties of corn starch could be improved

by both cross-linking and hydroxypropylation.
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Fig. 1. DSC thermograms of hydroxypropylated and/or
cross-linked corn starches (Heating rate=10°C/min,
w/s=3/1)
A: Corn starch hydroxypropylated with 8% propylene oxide
B: Corn starch hydroxypropylated and cross-linked with
8% propylene oxide and 0.00167% epichlorohydrin
C: Corn starch hydroxypropylated and cross-linked with
8% propylene oxide and 0.01% epichlorohydrin
D: Corn starch cross-linked with 0.01% epichlorohydrin
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Table 1. Gelatinization characteristics of hydroxypropy-
lated and/or cross-linked corn starches from DSC ther-
mograms (Heating rate=10°C/min, w/s=3/1)

To(C) Tp(C) Te(C) AH(cal/g)
Native 65.5 73.0 83.5 3.54
A 53.5 62.0 72.5 1.88
B 55.0 62.0 73.0 1.79
C 54.5 61.5 73.0 1.52
D 67.5 73.5 83.5 341

A: Corn starch hydroxypropylated with 8% propylene oxide
B: Corn starch hydroxypropylated and cross-linked with
8% propylene oxide and 0.00167% epichlorohydrin

C: Corn starch hydroxypropylated and cross-linked with
8% propylene oxide and 0.01% epichlorohydrin

D: Corn starch cross-linked with 0.01% epichlorohydrin
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Table 2. Brabender visco-amylogram of hydroxypropylated and/or corss-linked corn starches in the concentration

of 5%(w/w)

Viscosity (BU)

Pasting Peak wiscosity . Breakdown Sethack Consistency
temperature  temperature Peak 95C  After 15min 50T BU) (BU) BU)
©) © P) (H) ©) (P-H) C-P) (C-H)
Native 83.0 94.0 121 117 96 197 25 76 101
A 57.0 65.0 240 133 142 325 98 85 183
B 575 705 133 128 141 231 —8 98 90
C 57.0 ~ - 37 51 105 -20 74 54
D 85.5 - - 70 73 163 -3 93 90

A: Corn starch hydroxypropylated with 8% propylene oxide
B: Corn starch hydroxypropylated and cross-linked with 8% propylene oxide and 0.00167% epichlorohydrin
C: Corn starch hydroxypropylated and cross-linked with 8% propylene oxide and 0.01% epichlorohydrin

D: Corn starch cross-linked with 0.01% epichlorohydrin

3001

200

(BY)

100

5 70 95 95 70 50
TEMPERATURE (°C)
Fig. 2. Brabender visco-amylogram of hydroxypropyla-
ted and/or cross-linked corn starches in the concentra-
tion of 5%(w/w)
Corn starch hydroxypropylated with 8% propylene oxide
B: Corn starch hydroxypropylated and cross-linked with
8% propylene oxide and 0.00167% epichlorohydrin
C: Corn starch hydroxypropylated and cross-linked with
8% propylene oxide and 0.01% epichlorohydrin
D: Corn starch cross-linked with 0.01% epichlorohydrin
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Table 3. Changes of gel strength of hydroxypropylated
and/or cross-linked corn starches during storage at 4°C

Gel strength  Compression Gel breakdown

(g/cm?) slope(g/cm®) (g/cm?)

Storage (days)

1 3 1 3 1 3
Native 10199 17275 13970 25592 879 203.7
A 3345 3224 88.1 98.3 0.0 0.0
B 366.7 436.1 2140 2923 0.0 0.0
C 4039 4278 2697 2927 0.0 0.0
D 12452 18050 19325 3427.0 1485 219.0

A: Corn starch hydroxypropylated with 8% propylene oxide
B: Corn starch hydroxypropylated and cross-linked with
8% propylene oxide and 0.00167% epichlorohydrin

C: Corn starch hydroxypropylated and cross-linked with
8% propylene oxide and 0.01% epichlorohydrin

D: Corn starch cross-linked with 0.01% epichlorohydrin

HMe gelo] =XEM

Table 3o+ 7} 3A]7] % EXNS FTE
sk &4 A¥E 3P°1E%*li.‘?=%§} ARE o
ol A 7w (gel strength), 3t ZAM%(compression
slope) % A B3 % (gel breakdown)”} @3] 7Aas}
dx AR Fele E Hsrh Lk tasiig
AHE dele A 2x, sk A A BAE B
255 AR Hh Zotekd sel=FA 22 9
7baEe Bl AHE dele Fel=FAlzzdsint
A7) Aol wiste] AR 19 Foll= staAE wWel A
Vg A vkest obE AxxrE Fhskded AR
34 Folle slo|=2AxRHE A7) el vlAe F
At ot shiA Arbekel wEbxe 2ozt ¢igich
g glelm AL AE A7 S5 AEL o9 E
2aszd 001% 704 7t2AE Hrlstde HA
397 A BEEr) vehda) dskeh o]kl xst
o) &5p4 ARG slol=FAzaAs P stusE
A ARE W LT o ]‘:i*lﬂi%ﬂ““ Al
72e We} ol wrowmid A Ar Fride st

_,] gel le_E, AL 2



W S A w3 3 oA 84 73

. wtebA] sl EA|Z 2 gstet vha A
S WA A BE ) P 2
Ag AR Az 5 9dg e A4

2 %

L5 ARG slo|=2A) 203} W spsAA
A AES H 23 F DSC, Amylograph 53 ©] &3t
A-ala sstle] gel 54E xAbEAT)
A ZZH3lo] of3le] 45 ML) T3
AFeom stwsiukg A7) HAEE 532w}
%3}319_‘34 ii}?‘l%ﬁl—‘& oF7h 7hasksic) B

()
ox ru...

ol Flf y A A
Hoin
o
_>:.
1]
fu
s
o
©
F
3
ru|m
= o
>
2
2

s Mo
£
rr
fote
1.3

=]
e g

1. Konigsberg, M.: Ungelatinized starch ethers from pol-
yfunctional etherifying agents. U.S. Patent 2,500,950
(1950)

2. Felton, G.E. and Shopmeyer, H.H.: Thick-boiled sta-
rch and method making. U.S. Patent 2,328,537(1943)

3. Wurzburg, O.B.: Preparation of starch derivatives. U.

(o]

10.

11.

12.

. Kerr, RW. and Cleveland, F.C. Jr.:

L% A, e was:

O

. @A,

S. Patent 2,935,510(1960)

. Rutenberg, M.W. and Solarek, D.: Starch derivatives:

Production and uses. In Starch Chemistry and Techno-
logy, Whistler, R.L. Bemiller, J.N. and Paschall, E.F.
(ed.), Academic Press, New York, p.344(1987)
Process for the
preparation of distarch phosphate and the resulting
product. U.S. Patent 2,801,242(1957)
sfol=g Xz g3 $57A
ol olsted s4 @74 F a4k, 23, 1751991)
5 4, WEs, sl sjo =g TR Soe
o] 33 3 7?._3 54, gt E-38}a] A, 28, 317(1991)

. Merca, F.E. and Juliano, B.O.: Physicochemical prope-

rties of starch of intermediate-amylose and waxy rices
differing in grain quality Staerke 33 253(1981)
ubaks), zlodwl, #<13): 9] Differential
scanning calorimetry. 5"33‘ %44'5—?51 %], 20, 331(1988)
Wootton, M. and Bamunuarachchi, A.: Application of
differential scanning calorimetry on starch gelatiniza-
tion. Staerke, 31, 201(1979)

Bhattacharya, K.A. and Sowbhagya, C.M.: Pasting be-
havior of rice: A new method of viscography. /. Food
Sei, 44, 797(1979)

Kartha, K.P.R. and Srivastava, H.C.: Reaction of epi-
chlorohydrin with carbohydrate polymers: Part IL
Starch reaction mechanism and physicochemical pro-
perties of modified starch. Staerke, 37, 297(1985)

(19914 109 744 A



