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Abstract : The degradation technology of fenugreek galatomannan by enzymatic hydrolysis was studied to prepare low-molecular-
mass fenugreek galactomannan. Fenugreek galactomannan and hydrolysis product were further characterized by Fourier transform
infrared spectroscopy (FT-IR) and X-ray diffraction (XRD). Fenugreek galactomannan was pretreated using cellulase and then
hydrolyzed by pullulanase. Optimization of the reaction parameters was carried out using L, (3*) orthogonal tests, using the yield
of reducing sugar as index . The optimal reaction conditions were obtained as follows: enzyme dosage 2 000 ASPU/g, treatment
time 2 h with pH value 5.2 at 60 °C. The yield of reducing sugar was 43.8 % with the average viscosimetric molecular weight
(M) of 5.10 x 10*. The results of FT-IR indicated the breakage of glycosidic linkage and the increase of hydroxyl groups. In
the crystallized area of the fenugreek gum, only slight degradation was observed by XRD results, which indicated that degradation
reaction mainly occurs in the non-crystalline region of fenugreek galactomannan.
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Fig.1 Effects of various factors on the yield of reducing sugar



78 N A 4 529 %

22 EXHRBRAESTER
2 LR BRI M B8 T Lo (3%) IE 35T 19 IR B K, IE 3SR 25 SR WL 1
Rl LEZHMABIZEANESRBER

Table 1 Orthogonal test and experimental results for hydrolysis

- A B C D R
o RS s o WORESC L i e
enzyme dosage time pH value temp.
1 1500 2 4.6 55 37.8
2 1500 3 5.2 60 40.6
3 1500 4 5.8 65 35.3
4 2000 2 5.2 65 42.1
5 2000 3 5.8 55 43.2
6 2000 4 4.6 60 44.8
7 2500 2 5.8 60 41.9
8 2500 3 4.6 65 40.3
9 2500 4 5.2 55 44.1
ky 37.900 40. 600 40.467 41.700
k, 43.367 41.367 42.267 42.433
ks 42.100 41.000 40.133 39.233
R 5.467 0.800 2.134 3.200

A o R 2R A 22 20 M AR H 5 22 K i LR 2L H R RO R i T Z A8 A, B C,D,, BT
Ji 4y 2 000 ASPU/ g, i figgif 18] 2 h, pH {E0 5. 2, A7 L 60 °C o IEAZIK 56 1907 26 70 A 45 R WLk 2, Tl )
e R R L R SRR TR B0 R A S BV e 2 K S D LR U R RO ORI R A OC
FAAMKYCE I (A) > MR EE (D) > pH {H(C) > MR (B) .

R2 FHEFWE
Table 2 Variance analysis
LSS (=R il A ¥75 e 2% FAH B
factors sum of squares of deviations degree of freedom mean square deviation F value significance
A 49.129 2 24.565 39.975 * ok
C 6.963 2 3.482 5.644
D 16.862 2 8.431 13.720 #*

iR error 1.23 2
Fy10(2,2) =9.000,F, o5 (2,2) =19.000
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