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Abstract: The current preservation methods of Phallus rubrovolvatus not only result in short shelf life and rapid quality
deterioration but also greatly limit its market sales. Consequently, exploring the characteristics of quality deterioration
during the preservation of P. rubrovolvatus and corresponding key control points is essential to slow down the deterio-
ration and prolong the shelf life. In this study, the samples were processed with no treatment (control), silica gel desic-
cant treatment, ozone and silica gel desiccant treatment, silica gel desiccant and preservative paper treatment, and silica
gel desiccant, active paper, and preservative paper treatment, respectively. After treatment, the samples were preserved
at low temperature (4 ‘C) and normal temperature (25 C), respectively, and were collected regularly for sensory
evaluation, enzyme activity determination, and texture determination. The quality deterioration characteristics and key
control points of P. rubrovolvatus during preservation were revealed based on the changes in sensory indexes decay rate,
weight loss ratio, color and odor, the changes in enzyme activity of phenylalanine ammonia-lyase (PAL), polyphenol
oxidase (PPO) and chitinase, etc., and the changes in texture indexes such as hardness, elasticity, and chewability. The
results showed that silica gel desiccant treatment at normal temperature, ozone and silica gel desiccant treatment at low
temperature had a significant effect on maintaining the weight of P. rubrovolvatus, with the 4.82% and 7.36% at low
temperature, respectively, followed by ozone and silica gel desiccant treatment at normal temperature, silica gel desic-
cant treatment at low temperature with a weight loss ratio of 7.66% and 7.42%, respectively. With ozone and silica gel
desiccant treatment, the decay rate was 13% at normal temperature at 2 d and 0% at low temperature at 22 d. The sen-
sory evaluation under ozone and silica gel desiccant treatment demonstrated that the yellowing degree and odor dete-
rioration score were the lowest, and the changes in yellowing degree and odor intensity were slow. According to the
texture determination, ozone and silica gel desiccant treatment presented the highest comprehensive score and had the
best inhibitory effect on deterioration-related enzymes, which effectively prolonged the shelf life of P. rubrovolvatus
from 5 d to 20 d. Based on the results, ozone treatment at the initial stage can effectively reduce the species and quantity
of miscellaneous bacteria on the surface of fruiting bodies of P. rubrovolvatus, and slow down the proliferation rate of
miscellaneous bacteria during subsequent preservation, thus inhibiting the decay and yellowing of the fruiting bodies of
P. rubrovolvatus. In addition, silica gel desiccant treatment can decrease the surface humidity, slow down the damage of
chitinase to the cell wall, and inhibit the reproduction of miscellaneous bacteria on the surface, thereby delaying the
softening, collapse, and yellowing of P. rubrovolvatus. The best treatment for the preservation of P. rubrovolvatus is
ozone and silica gel desiccant treatment at low temperature.

Keywords: Phallus rubrovolvatus; composite preservation; ozone; silica gel desiccant; texture; enzyme activity
DOI: 10.3969/j.issn.1000-2561.2023.08.022
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Tab. 1 Experimental fresh-keeping treatments of P. rubrovolvatus
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Fig. 1  Effect of different treatments on appearance of P. rubrovolvatus stored at normal and low temperature
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Tab. 2 Effect of different treatments on sensory quality of P. rubrovolvatus stored at normal and low temperature

oS} PR} 1] AR A L LS HRTES AR
Treatment Time/d Yellowing rate/% Yellowing degree Odor Softening rate/% Softening degree
A 2 100 4 14 0 0
4 100 5 15 100 5
2 83 3 9 0 0
B
4 100 5 14 100 5
2 45 2 3 14 3
¢ 4 100 5 10 73 5
2 100 5 4 0 0
D
4 100 5 10 86 4
2 100 5 4 17 3
B 4 100 5 10 50 5
4 33 2 2 0 0
8 42 4 5 17 4
F 12 92 4 5 33 4
16 100 5 10 75 4
20 100 5 12 83 5
4 25 1 2 0 0
8 83 4 3 33 4
G 12 100 4 3 75 4
16 100 5 6 83 4
20 100 5 8 100 5
4 0 0 1 0 0
8 17 1 2 0 0
H 12 50 2 2 25 1
16 100 3 3 25 2
20 100 4 4 25 3
4 33 3 0 0 0
8 40 3 2 0 0
I 12 80 4 3 40 3
16 100 5 4 60 4
20 100 5 6 70 5
4 20 1 0 30 3
60 3 2 0 0
J 12 100 4 3 90 3
16 100 5 4 100 5
20 100 5 6 100 5
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Fig. 2 Effect of different treatments on weight loss ratio of
P. rubrovolvatus stored at normal and low temperature
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Tab. 3  Effect of different treatments on decay rate of P. rubrovolvatus stored at normal and low temperature

fob JE 14 2R Decay rate/%
Treatment 2d 4d 8d 12d 16 d 20d 22d

A 79(31/39) 100 - - - - -

B 51(24/47) 100 - - - - -

C 13(6/47) 100 - - - - -

D 17(7/41) 100 - - - - -

E 12(4/34) 100 - - - - -

F 0 0 0 0 0 6.00(3/50) 12.00(6/50)
G 0 0 0 0 0 6.25(3/48) 20.83(10/48)
H 0 0 0 0 0 0 0

I 0 0 0 0 0 2.08(1/48) 6.98(3/43)
J 0 0 0 0 0 0(0/42) 11.90(5/42)

TE: RPES A BRSO EUE ;R W RIS

Note: The brackets in the table are the number of decays and the total number; — indicates the end of the normal temperature group test.
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Fig. 3 Effect of different treatments on texture of P. rubrovolvatus stored at low temperature
x4 AELEIMEBIHIFETIEENZIN
Tab. 4 Effect of different treatments on hardness of P. rubrovolvatus stored at low temperature
Qb3 T Jif Hardness/N
Treatment 0d 4d 8d 12d 16 d 20d
QbR F 14.3000° 26.9667" 20.6000™ 33.1333" 20.2333" 45.6000"
AbBE G 14.3000" 38.6000" 20.0333" 32.7000* 14.3333% 39.3667%
Ab¥E H 14.3000°%* 25.4000%" 15.7333%f 30.1667°' 18.5333"" 44.4000%"
AEFR T 14.30008" 34.6000"* 26.90001* 34.6333* 25.5667" 50.8000"
LEFR T 14.3000" 56.2333™ 20.5000"™ 43.8333™ 28.5333!mn 39.5667™
P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).

®5 AREILEIRIETHLIETINE MR RT

Tab. 5 Effect of different treatments on springiness of P. rubrovolvatus stored at low temperature

Qb3 3% Springiness/mm

Treatment 0d 4d 8d 12d 16 d 20d
IhE 0.5900" 0.8533° 0.4967% 0.6000° 0.3933f 0.4967%
b G 0.5900" 0.8867" 0.5133% 0.5233% 0.5300° 0.3467"
Ab¥ H 0.5900" 0.5933" 0.3767" 0.3567" 0.3667" 0.5367°
AbHE T 0.5900" 0.8767° 0.4933% 0.4200°" 0.5300"¢ 0.5900"
VGELIN) 0.5900" 0.8267° 0.3567" 0.5433" 0.5767> 0.4167°"

P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Tab. 6 Effect of different treatments on chewiness of P. rubrovolvatus stored at low temperature

NH Mg Chewiness/m)J

Ab 2
Treatment 0d 4d 8d 12d 16d 20d
b3 F 1.7600' 5.9267¢" 2.73330 6.5233%% 2.1433! 7.3400°%F
AEE G 1.7600' 10.7600° 2.80007¢! 4.6567%" 2.20004 3.2000
AR H 1.7600' 4.5300%" 1.6833! 3.2267M 2.0600' 7.9867%
REBR T 1.7600' 8.3000% 4.2267"k 3.24330 4.2767" 9.1633%
hb3E T 1.7600' 18.7000" 2.2667 7.6900°% 5.5533%" 4.5833¢
P<0.05

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 4 Effect of different treatments on extracellular enzyme activities of P. rubrovolvatus stored at normal temperature
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Fig. 5 Effect of different treatments on extracellular enzyme activities of P. rubrovolvatus stored at low temperature
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