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Effects of Some Physico-chemical Treatments
on Autolysis of Brewer s Yeast
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Abstract The effects of some physico-chemical treatments such as temperature lytic enzyme pre-
treatment of yeast salt and initial concentration of yeast on autolysis were studied based on the autoly-
sis kinetic rate constant K, . The autolysis temperature had great effect on K, . The Arrhenius-type
equations for different systems which show the relationship between K, and the absolute temperature

T, were obtained by using a linear least squares estimation method. The corresponding molecular
activation energy of yeast autolysis could be calculated. The autolysis was significantly accelerated by
lytic enzyme pre-treatment of yeast and salt respectively but the initial yeast concentration had lit-
tle effect on the autolysis. The analysis of autolysates at the optimal autolysis conditions indicated that
free amino acids prevailed in the protein extracts.
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1 Y =Yye K
K, Y ¢ Tab.1 Effects of temperature on autolysis of yeast
K, T K, h'! Y, gkg r?
Y 40 0.0188 80.38 0.97
KP 45 0.0268 80.34 0.98
LP Y 50 0.05075 83.16 0.99
1 KP LP 54 0.06812 80.58 0.99
57 0.05796 77.45 0.96
60 0.0350 76.30 0.86
1 207
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1 Kjel- Fig.2 Relationship between rate constant of autolysis
dahl Protein KP B and temperature
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2 In K,=27.27-9791 T, +>=0.98 1
T,<328 K
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pH E,=81.40 kJ mol.
6.8 10% 40~60 C 1 40 C 54°C
1 2.6 57C K,
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= <40 C
# A
B #T E/h
45
1 ~55C B C
Fig.1 Kinetics of yeast autolysis at different tempera-
tures C
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Tab.2 Effects of temperature on the autolysis of yeast added

Tab.3 Effect of pretreatment on the rate constant of yeast

3

with enzymes 20 U f — glueanaze g yeast autolysis
T K, h™' Y, gke r? K, h! "
40 0.0850 82.24 0.99 0.06812 0.99
45 0.1088 81.93 0.99 0.1339 0.97
50 0.1129 77.15 0.99 0.1019 0.99
54 0.1339 72.62 0.97 0.2462 0.98
57 0.1134 67.96 0.93 pH=6.8 10% 54 C .
60 0.09168 69.00 0.90
Ka Ka max 50 (%) Ka max
3 80%
-1.5
1.7F
2.4
. -lat
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Tab.4 Effects of concentration on the autolysis rate of yeast
3
Fig.3 Relationship between rate constant of yeast added
with enzymes and temperature % K, h'! r K, h! r
6 0.06168 0.96 0.1218  0.96
10 0.06812 0.99 0.1339  0.97
In K,=7.269-3037 T, +*=0.93 2
14 0.06733  0.99 0.1398  0.98
10 0.1019  0.99 0.2462  0.98
E,=25.75 k] mol 15 0.1143  0.99 0.2608  0.98
40~400

50~250 kJ mol 2
25~63 kJ mol ? .
1~-2 K

a

kJ mol



157
NaCl
2.5 NaCl
. NaCl .
43 2.6
KP LP
6 NaCl
NaCl
NaCl — — —
5 — — — —
NaCl 10% ~15%
5 NaCl 54 C pH6.8.
Tab.5 Effects of additives on the autolysis of pretreated yeast 6
NaCl % K, h! -2 Tab.6 Extraction of yeast protein by autolysis
0 0.1019 0.99 %
NaCl %
2.5 0.1278 0.97 8h 12 h
5 0.1222 0.98 0 65.89 76.14
NaCl 2.5% 2.5 82.10 84.51
NaCl
3
4
CINET MR ]
004 | Ljﬁ [ g T IR .
o1 V|8 HE S
fﬁ.ln % : Arrhenius
' E,.
;4'
Kama.’r 50% .
4
Fig.4 Combined effects of salts and enzymes on the au- 10% ~15% 54°C pH6.8
tolysis of yeast 8~12 h. 65.89% ~
4 NaCl 76.14% 82.10% ~—84.51%
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