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Abstract

The effects of gamma irradiation on arrowroot starch were studied by considering the physicochemical
properties such as amylose contents, solubility, swelling power, scanning electron microscope, and X-ray
diffractogram. The arrowroot starch was irradiated by gamma-irradiation with 0, 5, 10, 20 and 30 kGy
level. Amylose contents and solubilities increased but swelling power decreased with increase of irradi-
ation dose. SEM showed that polygon type of particle happened to be spherical type with increase of
irradiation dose. X-ray diffractometry indicated that the gamma irradiated arrowroot starch belongs to
type C, and the relative crystallinity increased slightly with increase of irradiation dose. Isotherm curve
for the gamma irradiated arrowroot starch showed the sigmoidal type. In the range of relative humidity
between 10~70%, the sorption amount increased with increase of irradiation dose while desorption
amount did not change significantly. The hysteresis decreased.
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Table 1. Experimental condition for X-ray diffractometer

Target Cu-Ko
Filter Ni
Voltage 30kV
Current 15 mA
Time constant 0.2 sec
Chart speed 2 c/min
Scanning speed 4%/min
Angle 26 10~40°
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Table 2. Amylose and amylopectin contents of arrowroot
starch by gamma irradiation

Irradiation dose (kGy)
0 5 10 20 30
Amylose 2202 2233 2312 2443 2591
Amylopectin 7798 77.67 7668 7557 7409

Composition

Table 3. Solubility of arrowroot starch by gamma
irradiation

(unit: %)
Temperature Irradiation dose (kGy)
(0 0 5 10 20 30
60 053 070 090 1.18 1.70
70 1.17 332 346 349 354
80 231 457 468 492 512
90 323 563 582 621 6.23

Table 4. Swelling power of arrowroot starch by gamma
irradiation

Temperature Trradiation dose (kGy)
(0 0 5 10 20 30
60 3.02 2.15 2.14 212 210
70 6.53 6.21 6.02 5.94 5.82
80 8.12 8.04 7.94 7.84 7.75
90 9.58 9.34 9.21 9.02 8.94
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Fig. 1. Scanning electron microphetographs of arrowroot
starch by gamma irradiation (magnification: 2000).
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Fig. 2. X-ray diffractograms of arrowroot starch by
gamma irradiation.

X-ray S|ET

Zobd 24 F AR AYrE, ARsE, 4%
ke A7) LotR7] $3td BT 9% X-
ray 3|2%4E Fig 29 Zt}

ARdAe A4 FE3 oA REo]
UE v} ol AAAY =719 FH$-E=d Honoki-
saku (19745 ©] x-ray32B% =9 Fo] FI o
YBrE 4R A7le Aday Gt HE
ARtz e F3709 2ol e ASEIC uet
gEA vepteg AES pdshed ol gdrh

H AR 20=17.02%04 733 peakE 22.52°lA
H| 23 7§ peakE EolX, 532°, 11.4° 14.82%
Al peakE Ho] CHl &ahs o2 AHHIUL
™ Hizukuri(1979= & A¥o] AFHQ CHolgx
B3g A XA €Y HEL AL2E0)
NEA whgske AoZ dEA loH, 22
A AEA AT £ 5Ao] At vehte AL
2 RyEdn)

ek ZAMAF) wE relative crystallinity =
20=17°Coll4 peak height= AAtslged] Zepd =
AM# 5, 10, 20, 30 kGyoll & ez 101,
101. 104, 110%= YR} Zubd ZApA o] F7}
4E relative crystallinitys 718190} ©lRe 24
upd Al o3 EEA &g de HE

o

do



50 ARIMEZSL A 6W Al 1 & (20024 2%)

fragmentsE°l 93 F7} WjEOE Azhgc),

MacArthur 5(1984y2 del| el zALE AA%
AL EAJo] &g BToA 1 kGy, 3 kGy vt
A FAA] Xray3 A9 relative crystallinity <
104.59 1124%2 78I Basle) £ A
Ao} vlsd 7o)t

ARl XA 3-PFL 207 30~90") FolA
= =7t AY JehA] geRe i uEdA

35-

Change in Mass (%)-Dry

0 20 0 60 8 100 120
Target RH (%)

Fig. 3. Sorption isotherm curves of gamma irradiated
arrowroot starches by dynamic vapour sorption.
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Fig. 4. Change of hysteresis isotherm curve of gamma

irradiated arrowroot starch with different RH by

dynamic vapour sorption.
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