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Abstract

To explore the storage environment and crystal structure transformation of inulin after water
absorption, the hygroscopicity of inulin at 25°C, 30°C and 45°C were studied through static adsorption
method. The crystal change was explored by using X-ray diffraction. The results showed that the moisture
absorption ability of inulin was relative strong, which increased with increasing humidity and
temperature. When the relative humidity of environment was 98% , the moisture absorption of inulin was
40.5% and 45.0% at 30°C and 45°C, respectively. The values of critical relative humidity were
75.73% , 87.54% and 87.78% at 25°C, 30°C and 45°C , respectively. The X-ray diffraction results
illustrated that inulin power was an amorphous structure in dry state. The change from amorphous state to
semi-crystalline state would happen during the sorption content ranged from 6.50% to 11.25% with a
peak of 20 of 9. 1°. The crystal inulin increased with increasing humidity when the moisture absorption

was higher than 11.25% .
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Fig.1 Absorption curves of inulin at different relative humidity
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Fig.2 Physical change of inulin after moisture

absorption

iR — 3 25°C i 2 43 W B T 46 5 07T 1 30°C
45C B BAR W 52 )7 H P [l A — BOE B AR .
B3G5 k3 #E 25°C \30°C 1 45°C Ay It S A0 XF 18 BE 43l R
75.73% 87.54% F1 87. 78% , i, WH I J&F 1Y 78 1k 2 5%
M) I 5 A X6 2 BE o 25°C F 2 A R E K T 75.9%
B 2600 W 0 38 2 i, T AE 30°C R 45°C R 46 Ky
(R I S AE R B R 0 . TR I R R A M W AR AR
SR HAE R £ 53258 iz i ok A8 b R ™ A 4 o A B
AFDE M FE |, 38 A 6 2ok L 1l SR 0

0.4 r
03r

02F

FrEk %

0.1r

0 20 40 60 80 100
FIXTAEIEE %

(@
0451

VT E KR

0 20 40 60 80 100
HIXTREIE %
(®)

ST K

0 20 40 60 80 100
AR /%
©

P 3 B0 R B 45 3 £k
Fig.3 Adsorption isotherms of inulin
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Fig.4 X-ray diffractograms of inulin with different
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