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Evaluation of the storage tolerance of shiitake mushroom varieties based

on principal component and cluster analysis
WEN Shige, LIU Qin, LIU Jinling, JTA Shuangjie, KONG Weili

(Institute of Edible Fungi, Henan Academy of Agricultural Sciences/Key Laboratory of Germplasm Resources Evaluation and Utiliza-
tion of Edible Fungi in Huang-Huai-Hai Region, Ministry of Agriculture and Rural Affairs, Zhengzhou 450000, Henan, China)

Abstract: In order to scientifically evaluate and screen storable shiitake mushroom varieties, nine shiitake mushroom vari-
eties were stored under low temperature for 40 days. Eleven physiological and biochemical indexes including appearance,
quality and respiratory intensity of the fruiting body of shiitake mushroom were measured at 0, 5, 10, 20, 30 and 40 days,
respectively. A few principal components reflecting the comprehensive storage performance were extracted. On this basis,
the systematic clustering method was further used to objectively classify different shiitake mushroom varieties based on
the principal component scores. The results showed that the storage tolerance of fresh shiitake mushroom was affected by
the biological characteristics of the varieties. The tolerant variety usually had the characteristics of high firmness of fruit-
ing body, low respiration intensity, and slow water loss rate. The eight indicators were simplified into three independent
principal components (respiratory intensity, hardness and browning index) by principal component analysis (cumulative
contribution rate was 82.367%), which effectively represented the core deterioration characteristics during the storage pro-

nn

cess of shiitmushroom. The nine varieties were divided into three categories of "high storage tolerance""relatively toler-
ant" and "intolerant" by cluster analysis. Yuxiang No. 1 had the highest comprehensive score and the best storage toler-
ance. In conclusion, the principal component cluster analysis model established in this study realized multi-index compre-
hensive quantitative evaluation and rapid classification of the storage tolerance of shiitoki mushroom varieties, and the
high storage tolerance variety Yuxiang No. 1 was selected, which could provide theoretical basis and reference for the
breeding and storage practice of tolerant varieties.

Key words: Shiitake mushroom; Storage stability; Principal component analysis; Cluster analysis
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Table 2 Eigenvalues and variance contribution rates of
each principal component in the principal component

analysis based on cultivar

., IR FHIEE . FiJ7 ZE TR E

5% . Variance . .
Initial L Cumulative variance

Component . contribution .
eigenvalue contribution rate/%

rate/%

1 3.329 41.616 41.616

2 1.860 23.250 64.866

3 1.400 17.501 82.367

4 0.833 10.408 92.774

5 0.345 4.309 97.083

6 0.113 1.413 98.496

*®3 ET@MOERSHPERSEFHEERE

Table 3 Principal component factor loading matrix in

principal component analysis based on cultivar

N A
Eiztun Princinal

rincipal component
Indicator

1 2 3
TSI K E 2 Mass loss rate of fruiting body 0.751 0.421 0.416
FIMAYT T Drying recovery rate of fruitingbody ~ 0.013  0.244 0.751
P 25 454 $8 5L Cap browning index 0.074 0.318 -0.868
TSARIPIR 5EJE Respiration intensity of fruiting 0,889 0.058 0.055
body
P S Cap hardness -0.004 0.852 —0.140
P #3E Cap elasticity -0.875 0.381 0.153
T84 JLT i & & Chitin content of
JHRJL PR Chitin content o 0459 0.730 0286

fruiting bodies

TSR MDA 5 MDA content of fruiting body

0.862 —0.333 -0.182
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