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Physicochemical Properties of Potato Starches
Crosslinked with Epichlorohydrin

Sun-Ja Lee and Meera Kim'

Dept. of Food Science and Nutrition, Kyungpook National University, Taegu 702-701, Korea

Abstract

Physicochemical properties of the crosslinked potato starches of MDC(Molar Degree of Crosslinking)
0.137~3.333 treated with epichlorohydrin were examined. MDC increased proportionally as epichlorohydrin
concentration increased. Water binding capacity increased but blue value decreased with increasing
MDC. Gelatinization trends obtained from DSC thermograms and transmittance showed that the
gelatinization temperature of the crosslinked potato starch was higher than that of native potato starch,
but there was no significant difference among the crosslinked potato starches. Solubility and swelling
power decreased with increasing MDC. X-ray diffraction patterns and scanning electron micrographs
showed that the crosslinking of starch did not affect the crystallinity and the granule shape of starch.
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Table 1. Degree of crosslinking and reaction yield in crosslinked potato starches

Type of Applied Unreacted Reacted Reacted Reaction AGUI)/ Crosslink/
starch  epichlorohydrin epichlorohydrin epichlorohydrin epichlorohydrin . yield crosslink 100AGU
g per 100g of starch(dry basis) (mole/100g starch) (%) (MDC?)
01 CL 0.1 0.02469 0.07531 0.000814 75.31 732 0.137
05 CL 05 0.05935 0.44065 0.004760 83.13 124 0.807
1.0 CL 1.0 0.14972 0.85028 0.009185 85.03 64 1.563
2.0 CL 2.0 0.16439 1.83561 0.019829 91.78 30 3.333
1)Anhydroglucose unit
Molar degree of crosslinking
Table 2. Some physicochemical properties of crosslinked potato starches
L. Type of starch
Characteristics -
Native 01CL 05CL 1.0CL 20CL
L 93.2" £0.06 93.1° *£0.20 93.3" +0.44 93.9° £0.27 93.5% £0.23
Color” a 1.03*+0.06 0.97° £0.06 1L0* *0 LO* +0.10 1.0° £0.10
b 2.27°+0.06 207 +£0.06 2.13%+0.12 2.13°%0.06 2.03°£0.06
Water binding capacity(96) 165.0 184.0 186.2 187.0 191.5
que value 0.6741 0.0266 0.0092 0.0072 0.0068

YUThe same superscripts are not significantly different within each row(p<0.05).
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Table 3. DSC characteristies of crosslinked potato
starches

Type of starch
Native 0.1CL 05CL 1.0CL 2.0CL
To'(°C) 5330 5597 5563 5624 56.02

Tr2(°C) 5931 6132 60.80 6116 61.23
AHP(meal/mg) 346 368 302 297 331

DTo: Onset temperature
DTp: Peak temperature
3 AHe Enthalpy of gelatinization

Characteristics
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AL FEAL Aal= DSC o3 53 BA o3
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zZg) o) R AAand st ga AR5 60°CH-Tol
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Fig. 1. Transmittance of 0.2% pastes of crosslinked
potato starches.
O, native starch; [J, 0.1 CL; A, 05 CL; v, 1.0 CL;
&, 20 CL
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Rt Fxj8] 2Ex} 2 Bl v )4 = ko) Epichlor-
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52 744 sles A S 2o Hollinger 5(5)9) o1
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Fig. 2. Solubility of crosslinked potato starches’
O, native starch; [, 0.1 CL; A, 05 CL; v, 1.0 CL;
O, 20 CL
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Fig. 3. Swelling power of crosslinked potato starches.
O, native starch; J, 0.1 CL; A, 05 CL; v, 1.0 CL;
&, 2.0 CL
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ZtaAgre g s oA e st A& 7HA
A sle} A At Agshs AL YA BEU)

o2 Azl Leach 5-(20)2 &34 9] F7la
227t Aol whek A o] BxIzE A g o] ofe]
7] wgolw, W A A HEs} BT AL
Hfol| 7HetA Atttz sl

for

XM BEE

- AR A AR A 3R o] X-Al 3
A X = Fig. 49} Zoh. F4 8} Axpd 3 7tadd 2
A AR 2520559, 14.4,17.2, 22.2 58] B-ZellA] # =
7} vhelv Zobel(21)9) #-5F-ol wlel 3= ¢l B ¥
o &atglont slwm A A} AELS FAE] A
Foll wlal 26 14.4, 17.2~175, 22, 24 23 o4 H =27}
el A &= o] A=Ak 2t e E g A "B
E7be) X-A1 3|4 ol = el g 2o mo|| ekgk
t}. Komiya %5-(22)2] ¥ 2.2 SA g A a4 stz o
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Fig. 4. X-ray diffraction of crosslinked potato starches.
A, native starch; B, 0.1 CL; C, 05 CL; D, 1.0 CL;
E, 20 CL

Table 4. Relative crystallinity of crosslinked potato
starches

Type of starch
Native 0.1CL 05CL 1.0CL 2.0CL

Characteristics

Crystallinity(96)
(Ac"/(Ac+Aa))

PAc: Crystalline area
Dpq; Amorphous area

3959 3815 3939 3968 3811
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