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Kinetics and Effect of Storage Temperature on the Browning and

Antioxidant Activity of Agaricus bisporus

WANG Li-fang, WANG Xiao-tuo, WANG Zhi-dong
(Institute of Agro-Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: The effects of three storage temperatures, viz. 1 C,4 °C, and 7 "C, on the superoxide dismutase (SOD) and catalase (CAT)
activities, as well as antioxidant activity of Agaricus bisporus were investigated. The correlations between antioxidant capacity, total phenolic
content, and asoorbic acid content, as well & the degree of browning of Agaricus bisporus were explored, and a kinetic model for the change in
antioxidant activity of Agaricus bisporus during storage was evaluated. The results showed that low temperature storage (1 “C) could effectively
inhibit the decline of total phenolic and ascorbic acid content in Agaricus bisporus during storage; moreover, it could delay the rise and
occurrence of the peak values of SOD and CAT activities, maintain a relatively high antioxidant activity, and effectively inhibit browning. The
correlation analysis showed that phenols and ascorbic acid played an important role in the antioxidative properties of Agaricus bisporus, and the
color change in mushroom was closely related to the antioxidant capacity during storage. L value, ascorbic acid level, and rate of change in
antioxidant capacity (Trolox equivalent antioxidant capacity (TEAC) and ferric reducing antioxidant power (FRAP) assays) were obtained based
on the Arrhenius equation, and increased with elevated storage temperatures. Using the final model equations, the browning and antioxidant
activity of Agaricus bisporus could be predicted rapidly and reliably at storage temperatures ranging from 274.15 Kto 280.15 K.

Key words: agaricus bisporus; storage temperature; antioxidant; browning; kinetic model
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Table 1 Effect of storage temperature on the antioxidant capacity of Agaricus bisporus

, TEAC (mgTE/100g FW) FRAP
Bt 1E) /d - - - - ; :
1°C 4 C 7C 1°C 4 C 7 C
0 11743417 1174341%F 1174341  2.3540.06° 2.3540.06°  2.3540.06
3 10644.122  97.041.90° 953+1.45° 2.1340.07° 2.0840.03% 2.0820.03°
6 01.640.52% 89.4H.84% 7454124 2.0040.18° 1.8940.11%° 1.7040.09°
9 79.5+1.96% 685H.75° 585+1.84° 1.93+0.06° 1.8440.05° 1.6540.12°
12 85.040.82° 84.8+1.97* 83.9+1.80° 1.9140.01° 1.8740.06° 1.8240.11°
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Table 2 Analysis of correlation between the quality and
antioxidant capacity of Agaricus bisporus
T BoREIC AB KM SOD CAT TEAC FRAP
L& 0971 0772 0895 0.945
1 BBy 0.631 0.216  0.867 0.865

HIRb0F 0871 0573 09667 0.972"
L&  0.959™ 0643 0.795 0.902"
4 %® 0431 -0154 0858 0.900"
HIA LB 0829 0.362 0933 0.986"
L&  0.939° 0483 0775 0.854
7 %EB 0450 -0.308 0.902° 0.881"
RyrmEg 0874 0293  0.901°  0.950

E: T EFREE(p<0.05), ¥R T EFMEF (p<001).
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Table 3 Dynamic analysis of the changes in L"value, ascorbicacid content, TEAC, and FRAP of Agaricus bisporus at different

storage temperatures
WAL ERUREK =] )3 5 AE dEFH (k) REAHK (RY)  FkEk Eal(kd/mol))

274.15 y= - 0.497t + 84.300 0.497 0.982

L& 277.15 y=—0.745t + 84.171 0.745 0.979 59.36
280.15 y= - 0.873t + 83453 0.873 0.956
27415  y=41.152exp( -0.046t) 0.046 0.931

RIRMEAE 27715 y=39.876ex( - 0.064) 0.064 0.927 77.42
280.15  y=39.300exp( -0.09t) 0.096 0.932
27415  y=118.568exp( - 0.044t) 0.044 0.993

TEAC 27715  y=117.607exp( - 0.056t) 0.056 0.961 60.26
280.15  y=118.345exp( - 0.078) 0.078 0.998
274.15 y=2.300exp( - 0.017¢) 0.017 0.930

FRAP 277.15 y=2.300exp( ~ 0.028f) 0.028 0.936 95.17
280.15 y=2.326exp( - 0.042t) 0.042 0.938

W% 3 fiws, AFEETIRE TR E L E. #T
IR 2B TEAC F1 FRAP 8 a5t 18138 b 3
JI1EAERL RN R e RERT 0.9, B TSI
[ R A B A . AR R, A RN E
REE K BRCEGRE FT E g, 12 Arrhenius

JIRERAS 274.15~280.15 K (1 °C~7 °C) iR i
W, RFERE L. Pk g &8 . TEAC fl FRAP
(1) B e B S TEAG RE . IR AT A, R
) X PR 75 LR PR PR & Ll &% TEAC Al FRAP
AL VE AL RE 73 A 59.364 77.42. 60.26. 95.17
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Table 4 Dynamic analysis of the changes in L" value, asoorbic acid content, TEAC, and FRAP of Agaricus bisporus at different storage

temperatures
M FRAT FUMARE 7 A2 *ZHE (R PA/%
L& C(t,T)=83.862 - exp(25.116 — 7080.523/T )t 0.926 0.55
IR LA E  C(LT)=39.819 - exp(28.343 - 7679.720/T)t 0.885 4.78
TEAC C(t,T)=116.420 - exp (24.366 — 6296.436/T )t 0.989 0.89
FRAP C(t,T)=2.312 — exp( - 2.795 — 0.008/T)t 0.783 0.28
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