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Effect of Application of Rice Bran Extract on Quality of Agaricus bisporus during

Storage

Hye Jin Park and Gun-Hee Kim’
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Abstract: Postharvest browning of mushroom (Agaricus bisporus) reduces the shelf life of harvested mushrooms. Here, mushrooms
were dipped in various solutions (distilled water; DW, 0.25% rice bran extract; RB, 0.1% ascorbic acid; AA, RB + AA) for 3
min. After air-drying at room temperature, the dipped mushrooms were packaged in a polypropylene (PP) films and stored
at 4 or 15°C. The quality changes of mushrooms were measured in terms of color, gas composition, firmness, and sensory
evaluation during storage. Rice bran extract was measured for total polyphenol content, total flavonoid content, DPPH, ABTS
radical scavenging, chelating activity and PPO inhibition activity. No difference in firmness were found in the mushroom samples
regardless of dipping solution or storage temperature. At both 4 and 15°C storage temperatures, RB + AA solution-dipped samples
showed the highest L value and lowest delta E value. During the storage period, sensory evaluation showed that overall acceptability
of mushrooms treated with RB and RB + AA solution was higher than that of the untreated mushrooms. Total polyphenol and
flavonoid contents of 0.25% rice bran extract were 36.42 mg GAE-g'1 and 4.85 mg QE- g’l, respectively. The DPPH and ABTS
radical scavenging activity of 0.1% ascorbic acid was higher than that of 0.25% rice bran extract. The highest copper (Cu2+)
chelating activity was found in the 0.25% rice bran extract. The PPO inhibition activity of 0.1% ascorbic acid was higher than
that of 0.25% rice bran extract. Our results suggest that 0.25% rice bran extract with 0.1% ascorbic acid is effective anti-browning
agent for maintaining quality of Agaricus bisporus during storage.

Additional key words: antibrowning agent, browning, mushroom, postharvest
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Fig. 1. Changes in CO; and O, concentrations of Agaricus bisporus
dipped 3 min in various antibrowning solutions and packaged
in PP film during storage at 4 and 15°C. UN, untreated; DW,
distilled water; RB, rice bran extracts 0.25%; AA, ascorbic
acid 0.1%; RB + AA, 0.25% rice bran extracts + 0.1% ascorbic
acid.
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Fig. 2. Changes in firmness of Agaricus bisporus dipped 3 min
in various antibrowning solutions and packaged in PP film
during storage at 4 and 15°C. UN, untreated; DW, distilled
water; RB, rice bran extracts 0.25%; AA, ascorbic acid 0.1%;
RB + AA, 0.25% rice bran extracts + 0.1% ascorbic acid.
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Fig. 3. Changes in Hunter L value of Agaricus bisporus dipped
3 min in various antibrowning solutions and packaged in
PP film during storage at 4 and 15°C. UN, untreated; DW,
distilled water; RB, rice bran extracts 0.25%; AA, ascorbic
acid 0.1%; RB + AA, 0.25% rice bran extracts + 0.1% ascorbic
acid.
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Fig. 4. Changes in Hunter AE value of Agaricus bisporus dipped
3 min in various antibrowning solutions and packaged in
PP film during storage at 4 and 15°C. UN, untreated; DW,
distilled water; RB, rice bran extracts 0.25%; AA, ascorbic
acid 0.1%; RB + AA, 0.25% rice bran extracts + 0.1% ascorbic
acid.
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Fig. 5. Changes in appearance of Agaricus bisporus dipped 3 min in various antibrowning solutions and packaged in PP film
during storage at 15°C for 9 days (A) and storage at 4°C for 12 days (B). UN, untreated; DW, distilled water; RB, rice bran
extracts 0.25%; AA, ascorbic acid 0.1%; RB + AA, 0.25% rice bran extracts + 0.1% ascorbic acid.
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Table 1. Changes in sensory properties of Agaricus bisporus dipped 3 min in various antibrowning solutions and packaged
in PP film during storage at 15°C for 9 days.

Storage period (days)

Attributes Sample
0 3 6 9
Color UN* 9.00° Aa" 3.00 Dc 3.18 Db 3.43 Dab
DW 8.50 Aa 3.36 Cc 2.27 Cc 1.67 Cc
RB 9.00 Aa 6.45 BCa 4.73 Ca 4.89 Ca
AA 8.50 Aa 4.18 Cbc 3.91 Cab 3.11 Cbc
RB + AA 8.50 Aa 5.18 Bab 3.36 Cb 4.11 Cab
Cap opening UN 9.00 Aa 7.55 ABCa 7.18 BCa 6.78 Ca
DW 9.00 Aa 5.27 BCa 6.64 Ca 6.11 Ca
RB 9.00 Aa 7.36 BCa 7.36 BCa 6.56 Ca
AA 9.00 Aa 7.55 BCa 7.36 BCa 6.56 Ca
RB + AA 9.00 Aa 7.55 ABa 7.09 BCa 6.56 Ca
Flavor UN 9.00 Aa 5.09 BCa 4.64 CDa 3.00 Da
DW 9.00 Aa 3.00 CDb 2.45 CDb 1.78 Da
RB 9.00 Aa 5.91 BCa 5.09 Ca 2.89 Da
AA 9.00 Aa 6.00 Ca 391 Da 2.11 Ea
RB + AA 9.00 Aa 591 Ca 4.09 Da 2.22 Ea
Firmness UN 9.00 Aa 6.27 Ba 591 Ba 3.67 Ca
DW 9.00 Aa 4.36 Bb 4.82 Ba 2.44 Cb
RB 9.00 Aa 6.55 Ba 6.55 Ba 4.33 Ca
AA 9.00 Aa 6.55 BCa 5.73 Ca 1.67 Db
RB + AA 9.00 Aa 6.27 Ba 591 Ba 411 Ca
Overall acceptability UN 9.00 Aa 4.45 CDb 3.73 CDb 3.11 Dab
DW 9.00 Aa 2.27 Cc 2.36 Cc 1.22 Cc
RB 9.00 Aa 6.82 BCa 5.55 CDa 3.89 Da
AA 9.00 Aa 4.82 Cb 4.18 Cb 1.89 Dbc
RB + AA 9.00 Aa 5.55 Bb 3.73 Cb 2.44 Cbc

“UN, untreated; DW, distilled water; RB, rice bran extracts 0.25%; AA, ascorbic acid 0.1%; RB + AA, 0.25% rice bran extracts
+ 0.1% ascorbic acid.

YThe value with the same superscripts in columns is not significantly different (p < 0.05, Duncan’s test). As the value increases
from 1 to 9, the intensity of sensory characteristics increases.

*Values with different capital letters (A-F) among mushrooms of same solution during storage days are significantly different
at p < 0.05 based on Duncan’s multiple range test.

“Values with different small letters (a-€) among mushrooms of same storage day of different solution are significantly different
at p < 0.05 based on Duncan’s multiple range test.
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Table 2. Changes in sensory properties of Agaricus bisporus dipped 3 min in various antibrowning solutions and packaged
in PP film during storage at 4°C for 12 days.

Storage period (days)

Attribute Sample
0 3 6 9 12
Color UN* 9.00° Aa" 3.36 Cd 5.45 Ba 4.89 Bab 1.70 Dc
DW 8.50 Aa 6.09 BCab 5.36 Ba 4.89 Cab 3.30 Cb
RB 8.50 Aa 5.73 Bb 5.36 BCa 3.89 BCb 4.80 Ca
AA 8.50 Aa 4.55 Bc 5.64 BCa 3.44 Cb 3.10 BCb
RB + AA 9.00 Aa 7.18 Ba 6.09 Ba 5.89 Ba 4.80 Ca
Cap opening UN 9.00 Aa 6.09 Ba 7.73 ABa 6.56 Ba 6.30 Ba
DW 9.00 Aa 7.00 ABa 7.91 ABa 6.22 Ba 4.70 Ba
RB 9.00 Aa 6.91 ABCa 7.73 ABa 6.44 Ca 5.70 BCa
AA 9.00 Aa 7.00 BCa 7.73 ABa 6.22 BCa 590 Ca
RB + AA 9.00 Aa 7.18 ABa 7.82 ABa 5.67 BCa 6.40 Ca
Flavor UN 9.00 Aa 4.55 Bc 5.36 Ba 4.67 Ba 3.80 Bab
DW 9.00 Aa 5.36 Bbc 6.27 Ba 4.78 Ca 3.80 Dab
RB 9.00 Aa 5.55 Bbc 5.82 BCa 4.33 Ca 3.90 Cab
AA 9.00 Aa 6.36 Bab 5.73 Ba 4.00 BCa 2.40 Cb
RB + AA 9.00 Aa 6.82 BCa 5.73 Ba 5.00 CDa 4.50 Da
Firmness UN 9.00 Aa 6.82 Ba 6.73 Ba 4.44 BCa 4.20 Ca
DW 8.75 Aa 6.91 Ba 6.73 Ba 5.56 Ca 530 Ca
RB 8.75 Aa 7.09 ABa 6.82 BCa 4.67 CDa 4.90 Da
AA 9.00 Aa 6.91 ABa 6.91 Ba 4.67 Ca 4.10 Ca
RB + AA 9.00 Aa 7.64 Ba 7.00 BCa 5.78 BCa 5.30 Ca
Overall acceptability UN 9.00 Aa 4.64 Bc 5.36 Ba 4.44 Bab 2.30 Cc
DW 8.75 Aa 6.09 Bbc 5.55 Ba 4.56 Cab 3.20 Cbc
RB 9.00 Aa 5.91 Bbc 5.36 BCa 3.67 BCb 4.20 Cab
AA 9.00 Aa 5.18 Bc 5.36 BCa 3.67 Db 2.70 CDc
RB + AA 9.00 Aa 7.45 Ba 6.09 BCa 5.89 Ca 4.80 Da

“UN, untreated; DW, distilled water; RB, rice bran extracts 0.25%; AA, ascorbic acid 0.1%; RB + AA, 0.25% rice bran extracts
+ 0.1% ascorbic acid.

YThe value with the same superscripts in columns is not significantly different (p < 0.05, Duncan’s test). As the value increases
from 1 to 9, the intensity of sensory characteristics increases.

*Values with different capital letters (A-F) among mushrooms of same solution during storage days are significantly different
at p < 0.05 based on Duncan’s multiple range test.

“Values with different small letters (a-e) among mushrooms of same storage day of different solution are significantly different
at p < 0.05 based on Duncan’s multiple range test.
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Table 3. Total polyphenol and flavonoid contents of rice bran extract.

Sample Conc. Total polyphenol Eontents Total flavonoid contents
z -1
(%) (mg GAE-g") (mg QE-g7)
Rice bran extract 0.25 3642 + 2.86" 485 + 0.48

“Each value represented mean + SD.

Table 4. Radical scavenging activities, copper (Cu*") chelating and PPO inhibition activity of rice bran extract.

Samples Conc. DPPH radical ABTS radical Copper chelating PPO inhibition
p (%) scavenging activity (%)  scavenging activity (%) activity (%) activity (%)

Rice bran extract 0.25 87.73 + 2.18" 73.21 + 2.64 43.35 + 1.56 148 + 2.43

Ascorbic acid 0.1 87.06 + 0.38 95.90 + 0.05 28.61 + 0.50 83.17 + 2.46

“Each value represented mean = SD (n = 3).
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