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Influence of Temperature and Oxygen Concentration on Browning of
Mushroom by Tyrosinase Reaction

Yoshio Aoyama, Ryuuichi Inoue and Tomoe Enda

Browning is one of the quality deterioration of mushroom. The main cause of browning is enzymatic browning by tyrosinase.

Influence of temperature and oxygen concentration on tyrosinase reaction was examined. Tyrosinase showed maximal activity at
45C and had slight activity even at low temperatures. When it assumed activity at 45C as 100%, it was 10.7% at 10C and 4.4% at

5C. Michaelis constants (Km) for oxygen were almost same at 5, 10 and 25°C, about 2%. The tyrosinase reaction progress in other

conditions was calculated from the data acquired. The influence of low temperatures and low oxygen concentration on the quality of

mushroom slices during preservation were examined in practice. Appearance and firmness of mushroom were kept as them of at first

stage after 6 day in the atmosphere of 2% oxygen concentration at 5C, although browning of mushroom slices was observed after

2-3 day under atmosphere (oxygen concentration 21%) at 5C.
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Fig. 1 Heat-stability of tyrosinase : residual activity after

heat treatment for 10min. at different temperatures
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Fig. 2 Influence of temperature on tyrosinase activity
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Fig. 3 Browning reaction by tyrosinase
Left: O, 21% Right: O, 0%
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Table 1
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Reaction velocity ~AA280/min

Oxygen concentration (%)

Fig. 4 Influence of oxygen concentration on the
tyrosinase reaction at different temperatures
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Tyrosinase reaction velocity at different temperatures and oxygen

concentration (calculated figures from Km-value)

(reaction velocity at 25C and oxygen concentration 21%: 100%)

Oxygen concentration (%)
0.10 0. 20 0.50 | 1.00 | 2.00 | 21.00
Temperature 5 0.5 0.9 2.1 3.3 4.4 8.7
(C) 10 0.9 1.7 3.8 6.4 9.8 20. 3
25 5.8 11.0 23.9 | 39.1 | 55.1 100
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Fig. 5 Changes in mushroom slices during storage
Left: O, 21%, Right: O, 2%
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Fig. 6 Changes in AE of mushroom slices during storage under atmosphere

and low oxygen concentration (2%)





