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Degradation of Peptides Derived from Enzymatic Hydrolysis of Beef during Maillard Reaction

CHENG Lin-kun SONG Huan-lu*  WANG Peng-xiao
(Beijing Key Laboratory of Flavor Chemistry, Beijing Technology and Business University, Beijing 100048, China)

Abstract Objective: To investigate the degradation of peptides produced by double enzymatic hydrolysis of beef with
flavourzyme and papain during Maillard reaction and explore the relationship between flavor products and reactants in model
system. Methods: Maillard reaction model systems were established by using beef protein hydrolysate and peptides obtained
from it as reaction matrix, respectively, and the resultant reaction products were H-MRPs and P-MRPs. The thermodegradation
products of beef protein peptides, named as P-TDPs, served as a control. High performance size exclusion chromatography
(HPSEC) and GC-M S were used for the comparative analysis of beef protein peptides and volatile compounds generated from
Maillard reaction, respectively. Results: P-MRPs and P-TDPs showed different HPSEC chromatograms. Totaly 36 com-
pounds were detected in H-MRPs and the number of compounds found in P-MRPs was 31. The majority of peptides
participating in Maillard reaction had a molecular weight from 1000 to 2000D. Furans and furanones were the major products
from the degradation of carbohydrates. Pyrazines were produced from the reaction of peptide and xylose. Thiazole, thiophene
and thiols were generated from the degradation of thiamin.

Key words beef protein hydrolysated peptide Maillard reaction degradation
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Fig.1 Molecular mass distribution of beef protein peptides determined
by HPSEC
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Table 1 Molecular mass distribution and degradation rates of beef
protein peptides in P-MRPs and P-TDPs

/D 2000 3000 1000 2000 500 1000 500
1% 6.2199 25.4283 41.9408 26.4111
P-MRP 1% 2.9503 18.6073 47.213 31.2295
1% 52.56 26.82 +12.57 +18.24
1% 0 17.1693 68.4887 14.3419
P-TDP
1% 100 7.23 +45.06 54.08
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2 H-MRP P-MRP
Table 2 Volatile compounds and their contents in H-MRPs and P-MRPs

H-MRP P-MRP
2,3 -5- - 100 —
2- -3-(2H)- 100  5.354
5 -2(5H)- 100 2732
2- 100 2565
45- -2(3H)- 100 4716
5- -5- -2(3H)- 100  6.739
2,3 5- - 100  17.830
4- 2,5 -3(2H)- 100  5.658
2- -3- - 100  21.847
2-( ) 100 2.202
4- - 100 15.129
2- - 100 352.095
2- - 100 4575
-2- 100 53.683
2- -3- 100 1.309
2- 100 —
2- -3- 100 18.678
1- -2- 100 —
3 -2- 100 —
1- -2- 100 141.568
3,3,6- -4,5- -2- 100  2.831
36- -1,4- 2,5 100 2875
55- 1,3 -2- 100  7.183
-3(2H)- 100 32.234
2- -4(5H)- 100 5735
2-( )41 ) 100  2.957
34- -1- -4- -2(1H)- 100  5.658
2- 100 9516
) 2- 100  34.337
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100 39.048
100  62.062
100 1143
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-1,2,4,5- 100 1.002
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