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Effect of Infrared Radiation on Water Absorption of Konjac Glucomannan Films and Structure Characterization
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Abstract: In this work, we used one-factor-at-a-time design to explore the effects of infrared radiation temperature, time
and strength and the molecular weigth of konjac glucomannan (KGM) on water absorption of KGM films. Meanwhile,
scanning electron microscopy, infrared spectroscopy and X-ray diffraction was used to characterize the structure of KGM
films. The results showed that infrared radiation had a substantial influence on water absorption of KGM films. Moreover,

radiation temperature was negatively correlated with water adsorption of KGM films, and infrared radiation induced

oxidative degradation of KGM molecules.
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Fig.2  Influence of KGM molecular weight on percent decrease in

0.1

water-absorbing rate as a result of infrared radiation

AR B AN 2 TR i KGM M K, KGM K
JIES i W K R AR AL W S, dn 20T 8 o BRDrAR Ak R
SRS, Drill/, Hor 7S Dr 2 B 47



30 2013, Vol.34, No.11

E6oill=

XAERNBFSE

I S RFH TR, TR AR R T 5 ik
AN, B KPE REB T R .
222 HE TR G K R S

25

—a—49°C
—— 73C
20
g
2 15
=
10
5 1 1 1 1
140 160 180 200 220
RISV

B3 SRR RNk R R

Fig.3  Influence of exposure voltage on water-absorbing rate
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Fig.4 Influence of temperature on water-absorbing rate
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Fig.5 Influence of radiation time on water-absorbing rate
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Fig.8 X-ray diffraction of KGM

3 5 ®

3.1 LAME IR AN [ 5 5 K GMIE I e Fr) 2 i
B3, KGMAy 1 Fit 5 IR K %R B 43 L 2 W) R 2kt
UibiiPRE®

32 LIAMEIRIRE S KGMEW K RAEAETMETE: 5
e D PSR A B L I 2 5 g e R K T R, S B
AT K, WREHEEE.

3.3 SiMERIE BORAME RETKGM T k4B T 44
B AR S o

EEPE

[1] FANG Weixuan, WU Pengwu. Variations of konjac glucomannan
(KGM) from Amorphophallus konjac and its refined powder in
China[J]. Food Hydrocolloids, 2004, 18(1): 167-170.

[2] HARRINGTON J C, MORRIS E R. An unusual manifestation
of phase separation in mixtures of disordered gelatin with konjac
glucomannan[J]. Food Hydrocolloids, 2009, 23(2): 460-467.

[3] XIONG G Q, CHENG W, YE L X, et al. Effects of konjac
glucomannan on physicochemical properties of myofibrillar protein
and surimi gels from grass carp (Ctenopharyngodon idella)[J]. Food

3]

(6]

(71

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Chemistry, 2009, 116(2): 413-418.

SUARAE, BB R, B SR 2RI e, A R ).
Feil 2 5 AT, 1999, 19(1): 25-27.

GAO S J, NISHINARI K. Effect of degree of acetylation on gelation
of konjac glucomannan[J]. Biomacro Molecules, 2004, 5(1): 175-185.
KATO K, MATSUDA K. Studies on the chemical structure of konjac
glucomannan[J]. Agric Biol Chem, 1969, 33(10): 1446-1453.
ZHANG F Y, ZHOU Y M, CAO Y, et al. Preparation and
characterization of KGM/CdS nanocomposite film with low infrared
emissivity[J]. Materials Letters, 2007, 61(26): 4811-4814.

FRIGEHE, Wi, DN BE YA RSB 25 LM 5 e o s P
AN iR, 2002, 23(2): 21-24.

DEA. USRI BE A D RevE MR (M. Jbat: B AL, 2008:
127-145.

XU X, LI B, KENNEDY J F. Characterization of konjac
glucomannan-gellan gum blend films and their suitability for release
of nisin incorporated therein[J]. Carbohydrate Polymers, 2007, 70(2):
192-197.

PEAS, WA, BT AR, R B R TSRO 5 R 2 LN P A
[ RV TR, 2004, 20(3): 157-162.

WREE, PRIbeH, B2 PR OR 23 - B i H SEB 1K) 40 KT
S FEVERET]. m o F AR 5 TR, 2003, 19(3): 216-219.
IV, W, AR TER, A5, TR R T SR K i A R
IIRC 5 AEAG D). Ak TAR2#4], 2002, 18(6): 155-157.

FEGRE, R I, BEARLL. R T IR AR TR R I S LRI
AKPERED]. w2 TAPRERE: 5 TR, 2003, 19(4): 181-184.

WA, RS, PREGE, 5. BE A H SR - S BRI % S HLA
REBFTCRIERD]. IR i RHEL, 2007, 23(4): 26-28.

XUIEE, F7F, A, 45 A4k 7 o0t BE 1 H SR 0l 45 46 MR R s i
1. =42 5 Tl 2005, 25(3): 71-75.

SR, MRS, BRI, 2. AN [R5 0T R A T SRR I 5
WFFTLI]. PE MR 254 HARREERR, 2011, 32(11): 151-157.

JIN Yang, ZHANG Hongbin, YIN Yimei, et al. Comparison of curdlan
and its carboxymethylated derivative by means of Rheology, DSC, and
AFM[J]. Carbohydrate Research, 2006, 341: 90-99.

VR, Ak, IR, A B H SRR A AL VR AT L.
Nk T2, 2005, 21(5): 140-144.

MRt 53, BSCT, BROCT, 55, SREE T BE A TSI 454 5
PEREWFSTIT]. R, 2010, 31(3): 106-109.





