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Research on the Improvement of the Thermostability
of Enzyme in Malt by Ectoine
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Abstract:The effects of the addition of Ectoine on the thermostability of amylase , 3—glucanase and cellulase in malt were studied. The residual
enzyme activities of the above three kinds of enzyme after heat treatment were investigated in the presence of different Ectoine content. The re-
sults showed that after 10 min heat treatment at 80 ‘C and at 90 C, the addition of 5.0 mmol Ectoine could improve the residual amylase activi-
ties by 17.6 % and by 26.8 % respectively (compared with that without ectoine addition), the addition of 3.0 mmol Ectoine could improve the
residual B—glucanase activities by 25.7 % and by 34.6 % respectively, and the addition of 3.0 mmol Ectoine could improve the residual cellulase
activities by 57.6 % and by 50.8 % respectively.

Key words: beer; Ectoine; malt; amylase ; B—glucanase ; cellulase ; thermostability

, o , 75 C, 24 h ,
. , 30 %~50 % ;B
(Amlase,EC3.2.1.1), a- 40 %~60 %; 50 %~70 %™,
B_ ’ ’ b
, \ N o 1%~3% Bl
75 CI2, B (B- B
glucanase ,EC.3.2.1.73), B-1,3 B-1,4 @
s N B_ o ) N
B_ b 9 o
. - B- , Ectoine, 1,4,5,6- -2 —4- ,
=2 (Cellulase, EC 581, Galinski
32.14) , (Ectothiorhodospira sp.)
[1-2]
20776021
:2009-02-03

) ’ B : o

s , ) : ,E-mail:dlzlh@163.com,,



- Ectoine 37
P Ectoine , Z 100 r msoC
. . . tor, Ec- R g | B 90°C
. [11] : s
toine - Ectoine f 60 |
’ N ’ o g 10
Ectoine B- =
g 20 }
H : . .
1 0 2 3 -]
. Ectoinef /% (mmol /1)
Ectoine ~05 9, BIOMOL (A £t b BEAY A H5I0 Ectoine , JE ¥ A& IS J15E X 4 100 %)
metcalfe B 1 RFERAEctoines 42 80 'C 90 'C 4L 7% I 4 8% 6 (£ 47 15 1
- . ’ 5 mmol/L , 87T
’ 5 g\ 5 ml 89.3 %; 90 C
’ 100 mL. 84.9 % ; 17.6 %
P ’ ’ 0
100 mL, 1, 20 min, 26.8%, .
3000 t/min 10 min, 2y 22 Ectome B~
13 B- b ’
13.1 B- ’ >
g ﬁ 100 r m8oC
I mg( ) V). £ sy BNC
[2]. b
132 B- £
. i
B- 1 mL 50 C &
pH5.0 1 % B- 1 pg s
B- U, = 0 2 3 5
B- [13]. Ectoine# & (nmol/L)
1.3.3 0 (4 2 BAL PRI A I Ectoine, B— M B MEMEIE 75 X 4 100 %)
50 C.pH4.6 , B2 RFRAE Ectoine %4 80 T .90 T4
1 min 1 pmol (8- B - F k44 1R 45 )
. [4]. , 10 min 80 C
1.4 Ectoine B- 547%; 90°C B-
B- 40.5 %, Ectoine,
Ectoine, 80 C . B-
90 C 10 min, ’ Ectoine 3 mmol/L s
. };A% . (0 80 °C B- 80.4 %;
ctoine) (B). (A/B)100 %, 90 °C B- 75.1 %;
2 257% 34.6%.,
2.1 Ectoine 2.3 Ectoine
1.4 1.4 ,
1, ’ 3
1 ,80°C  90°C 3 ; ’ s0¢
10min | 717 % 90 'C 10 min
58.1 %. Ectoine 42.0% 352 %, Ectoine,

, Ectoine




38 2009 5 ( 179 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2009 No.5(Tol.179)
# 120, m 80
‘::: 100 [1] Wolfgang Kunze. [M].
t i ,1998.
. [2] [M]. ,1998.
%: 60 ;3] ’ .
% 10 0. 2004,(20) : 104-110.
= 20 [4] . 1.
0 ( ),2000,(40):51-54.
0 ¢ .9 [5] Costa, M. S., Santos, H., and Galinski, E. A. An overview of the
tigtoiners/x iwwol/Ly role and diversity of compatible solutes in bacteria and archaea
(AR IR Gb FRAY  ASES I Ectoine., €T HE & 8 5 15 3R 100 %) [J]. Adv. Biochem.Eng Biotechnol., 1998, 61.117-158.
M3 FEHRME Ectoine #F#2 80 'C 90 C 4t 52 [6] Hideki Nakayama, Kazuya Yoshida.Ectoine, the compatible
i A A R AP AR solute of halomonas elongata,confers hyperosmotic tolerance in
Ectoine cultured tobacco cells[J]. Plant Physiology, 2000,122 :
, Ectoine 3.0 mmol/L 1239-1247.
. [7] Kathryn J. Pflughoeft, Katharine Kierek. Role of ectoine in
’ ?0 ¢ vibrio cholerae osmoadaptation[J]. Applied and Environmental
99.6 %, 90 C Microbiology, 2003,69:5919-5927.
86 % 57.6% 50.8 %, [8] Katrin Grammann, Angela Volke, and Hans J?rg Kunte.New
3 type of osmoregulated solute transporter identified in halophilic
members of the bacteria domain: TRAP transporter teaABC
3.1 3 ’ B- mediates uptake of ectoine and hydroxyectoine in halomonas
elongata DSM 2581T. Journal of Bacteriology, 2002,184 .
, N 3078-3085.
Ectoine 3 [91 GALINSKI E A, PFEIFFERHP,Tru per H G.1,4,5,6-Tetrahy-
dro-2-methyl-4-pyrimidine-carboxylic acid:a novel cyclic amino
3.20 Ectoine S mmolL | acid from halophilic phototrophic bacteria of the genus
B . ectothiorhodospira[J]. Eur J Biochem, 1985,149.135-139.
; 80°C 90 C [10] LIPPERT K, GALINSKI E A. Enzyme stabilization by ectoin-
17.6% 268 %. etype compatible solutes: protection against heating, freezing
33 Eectoine 3mmol/L , 80 °C and drying[J]. Appl Microbiol Biotechnol, 1992,37:61-65.
B- 90 C B- [11] , , .ECTOINE
, 25.7% 34.6 %, 1. ,2006,(6) :17-19.
3.4 Ectoine 3.0 mmol/L [12] : [M].
. 80°C ,1986.
20 ¢C - 7 [J] o ( )8;003 (21)
57.6 % 50.8 %, 29-33.

SEALEA M Ay SERMEA g4
(RS RHEORS%E  (1980~1985)) 20 Ju/ it (R RHE) 2008 FEA1T 4 200 Ji/&E
(R R ) 2000 4E-51T A 65 Ju/fiit (IR Y 2009 4 CH D 180 JU/4E
(RIS RHE) 2001 FEA1T 4 70 o/t CHEE S 3G 1) R ) 6 Ju/t
R R ) 2002 FE-A1T A 75 Julit Q@ SRESRTID 35 Ju/it
(R R ) 2003 FE-A1T A 80 Ju/iit CHARF RS HEAD 42 Julit
(R RHE) 2004 FEAIT A 80 Ju/ Mt (PR 1428 (1980~2000 4F) 380 /&
(R ) 2005 FE-A1T A 120 Jul & (=T ) 26.5 Ju/fiit
(R RH) 2006 FE-A51T A 150 Ju/ & Qe E P Y] 64 Ju/iit
(R RHE ) 2007 4E51T A 190 Ju/E

FITHAA EBRFE, F BRI RALR R, ik FTNE ST YA P94 58 5 (550007); w4%: (0851) 5796163; 4+ A

(0851) 5776394; BLARA: 2.



