TR R Chin J Biotech 2011, July 25; 27(7): 1092-1099
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cijb@im.ac.cn ©2011 CJB, All rights reserved.

SR BT B-1,3-F RAEEE B AR R B - R

7 Rl

Big, FEMG, BRR, iR
WA BB S35, 51l 250100

W E: ATHRERRAEBES M50 %m, AR ASESETGBESEEREE, AT 22 T~60 C (x0.1 C)
X ja) P 3R A — 1 b0 B-1,3-F RAEBGBG iR B2 2 B-H) RAB I Rrm, RAF T BEME AR B BB AT AR . AT R X BREE
fREEEE P-F) AR A E AL 84.17 kl/mol; VA ZMAR R R T REBEMRZ AT M E K ZIH T, BMZWEN» TR
EW#h, REBERHRRFOEESK, SRRKT 46 CTURMFARLR 4. A EH L4y, RIKERE DT
30 CTARIF AR AER IR T2 =M. FRERT A FAEA TR 09 REI6 5.

KR BAME, B-1,3-F KA, KE, B-1,3-D-F F 4%

Effect of continuous temperature change on hydrolytic
products of yeast B-glucan by endo-B-1,3-glucanase

Feng Duan, Xuemei Lu, Yongcheng Duan, and Peiji Gao
State Key Laboratory of Microbial Technology, Shandong University, Jinan 250100, China

Abstract: In order to explore the influence of reaction temperature on the product composition, the effect of continuous
temperature change (22 °C—60 °C, £0.1 °C) on hydrolysis of yeast f-glucan by endo-p-1,3-glucanase was determined by using
self-developed Biochem-temperature Characteristic Apparatus. The activation energy of enzymatic hydrolysis of yeast
B-glucan was 84.17 kJ/mol. The optimum temperature represented by accumulation of products decreased exponentially within
a certain period of time. The components of the products were changed with reaction temperature. The length of
oligosaccharides decreased with the increase of temperature. The main products were laminaribiose and laminaritriose at the
temperature higher than 46 °C, while the main products were laminaripentaose and larger molecular weight components at the
temperature lower than 30 °C. The results can provide precise parameters to control the reaction temperature of the production
of 1,3-B-D-glucooligosaccharides.
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Diagram of Biochem-temperature Characteristic Apparatus. One end of aluminum board contains cartridge heaters (E), and

the other end is connected to the circulating cooling device. Temperature is monitored by adjacent thermistor. The pump (D), tank,

refrigerator, temperature controller, motor, and all the other components of the apparatus are placed in chassis except the aluminum

board which was supported by bracket.
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Fig. 2 Effects of temperature and reaction time on the hydrolytic
products. Yeast f-glucan was hydrolyzed by B-1,3-glucanase
(1 U/mL) under different temperature (22 °C—60 °C, 2 °C intervals)
on the Biochem-temperature Characteristics Apparatus.
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Fig. 3 Relationship between the optimum temperature and the
reaction time. The optimum temperature at each time point was
solved by Gaussian curve fitting in MATLAB R2009b to the
data from Fig.2.
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Fig. 4 Hydrolytic process of yeast B-glucan by B-1,3-
glucanase at different temperature. The data for hyperbolic
curve-fitting came from Fig. 2.
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Fig. 5 Initial reaction rate changed with temperature. The
xlabel, ‘R’ is molar gas constant and ‘7" is absolute temperature.
‘Vy’ is initial velocity, ‘A’ is pre-exponential factor, ‘E,” is
activation energy. The initial velocity at 22 °C—48 °C was
solved by hyperbolic fitting and seeking the first-order

derivative at its origin (0) point.

S 22 26

30 34 38 42 46 50 54 S8

Freey
2200
’i‘%&:
i LI
;;tvi

Temperature (°C)

B 6 AFFEIREHE~YENH TLC 2

Fig. 6 Thin-layer chromatography of hydrolytic products
of yeast B-glucan by B-1,3-glucanase at different temperature. G
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laminaritetraose and laminaripentaose,
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Fig. 7 "C NMR of 1,3-B-D-glucooligosaccharide and the purified products.
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Fig. 8 Effects of temperature on the growth of £. coli. (A) Surface fitting of sample data using interpolant function of MATLAB

R2009b. (B) Fitting of logistic equation to the data.
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