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Preparation of Nutrient Flavor

XU Xue-shu ~ WANG Hong ZHOU Jia-chung ~ WEI Dong-zhi
Chemical Engineering Research Center ECUST East China University of Science and Technology Shanghai 200237 China

Abstract Seven proteases from different resources animal plate and microorganism and their vari-
ant combinations were evaluated for hydrolysis of small miscellaneous fish according to different analy-
sis results. The results showed that reaction temperature different enzyme their different combina-
tions and order of enzyme adding had effects on the product distribution. The optimal combination for
the highest yield good taste and economy was Pancreatin and Flavourzyme. The optimal hydrolytic
conditions for the purpose of highest yield were pH 8 and 50 C. The product was dried into powder as
a flavor-adjusting agent. Eighteen amino acids were contained in the flavor powder with 126.4 mg/¢
of total nitrogen and 60.8 mg/g of c-amino nitrogen.
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A 260 nm
AN 1.
1
pH Tab.1 The results for different enzymes
A260 1 TN/ mg/mL AN/ mg/mL
50C 60°C 50°C 60°C 50C 60<C
1 Papainase 0.432 0.408 18.23 17.01 3.65 3.69
Pancreatin  0.494 0.403 22.62 17.42 6.03 4.2
1.1 Alcalase  0.379  0.399 16.04 18.00 3.96 3.83
Protamex 0.360 0.398 15.06 16.26 3.83 3.25
Alcalase Neutrase 0.350 0.361 13.9 13.48 1.69 2.13
Neutrase 1 TN
Protamex . TN AN
Flavourzyme - Papainase 1 50 °C Pancreatin
- Pancreatin Novo
Nuclease 50 C 60 C Alcalase  Pro-
tamex 60 C 50 C
1.2 Papainase ~ Neutrase ~ 60°C
UV -754 50°C
6300 Beckman '
1 AN/TN . AN/TN
1.3
AN/TN
100 ¢ 100 mL 5 min )
1 Alcalase Pancreatin
Protamex
pH :
Papainase Neutrase
.50 C Pancreatin
AN/TN
1.4 .50 C Pancreatin
' AN/TN TN
280 nm
0.30r ®™S0T
260 nm : o 60°C
540 nm 640 nm 0.25[
4
.20
2 £
Z 0.15
2.1
.10
186 mg/g 0.05
204 mg/g a- [,
mg/g 0.372 mg/¢. Papainase Pancreatin Alcalase Protamex Neutrase
2.2 1 AN/TN
Fig. 1 AN/TN for different enzymes hydrolyzed at
50C  60%C 16 h 50 °C and 60 °C




270

21

Neutrase

Pancreatin

2.3

4 h

50 C

2

Neutrase

Tab.2 The combination of enzymes

Papainase > Alcalase > Pancreatin > Protamex >

Neutrase

AN/

A 280 nm A 540 nm mg/mL A 640 nm

j Bancreatint g 39 5789 253 0.21
Papainase

o Papainaset oy 50 g 543 3.18  0.04
Pancreatin

3 Papainase+ 0.202 0.756 2.53  0.04
Protamex

4 Alealaset 0.252  0.909 4.02  0.65
Pancreatin

5 Alealase+ 0.380 1.054  3.37  0.74
Protamex

g Pancreatindt o 3651117 301 1.05
Protamex
Protamex +

7 Nuclease + 0.343 0.338 1.56 1.10
Flavourzyme
Pancreatin +

8 Neutrase + 0.288 0.494 5.49 0.07
Flavourzyme

g [Protamex+ 0.228  0.530 2.43 0.07
Neutrase
Protamex +

10 Neutrase + 0.230 0.468 2.85 0.09
Flavourzyme

j1 Panereatint o 4o g 328 5.78  0.02
Flavourzyme
1 Pancreatin Papainase 2 Pa-

painase Pancreatin.
57
11

1 2
11
Pancreatin Flavourzyme
280 nm
. 95% AN/TN
0.566.
2.4 pH
2 pH Pancreatin
pH 8 .pH 8
pH 8 260 nm 280 nm
260 nm 280 nm
pH 260 nm
280 nm
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pH
= 260 nm - 280 nm
- 540 nm -+ 640 nm
= 260 nm/280 nm
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0.6 &
= 108 2
) g
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2 pH Pancreatin
Fig.2 The hydrolysis results by Pancreatin at different
pH for 4 h
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Fig.3 The time course of hydrolysis by Pancreatint at
intial pH 8

Pancreatin

2.5

40 °C
0.2 mg/mL
.50 C 30 min
30 min

160 min
14 h
60 °C
75%

40 C 40
C

1.2

0.8

HA g

0.4

0 50 100 150 200
it [A]z/min

Fig.4 The in active curve at different temperature

280 nm

3
Tab.3 Initial reaction rate at different temperature

t/°C /h! 7?
40 0.077 0.99
50 0.135 0.99
60 0.189 0.99

2.6 Flavourzyme

Flavourzyme
50% Pancreatin 4 h
. 0.5%
Flavourzyme 50 C pH 6
a- 5
6
“&h
8
z
< 2 =
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Bt fEle/h

5 Flavourzyme

Fig.5 The time course hydrolysis by Flavourzyme
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6 .
126.4 mg/g N
a- 60.8 mg/g a-
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Fig.6 Distribution of amino acid in product
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