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Dynamic changes of nutrients and physicochemical properties in short-

growth-period Lentinula edodes stick during growth process

LIU Lina, LI Shunfeng, WANG Anjian, CUI Guomei, XU Fangfang, TIAN Guangrui

(Research Center of Agricultural Products Processing , Henan Academy of Agricultural Sciences , Zhengzhou 450002, Henan, China)
Abstract: Short-growth-period L. edodes is the development direction of industrial cultivation. In order to explore the
dynamic changes of nutrients and physicochemical properties during its growth process, this study focused on three
short-growth-period varieties X2, Q2 and F6 at different growth periods (blank stick, mycelium full stick, color conversion
stick, and mature stick), and the nutritional components, free amino acids and physicochemical properties were detected.
Then its correlation and principal component analysis (PCA) were performed. The results showed that with the growth
process, the crude fiber content in the L. edodes stick decreased continuously, the crude protein content and free amino
acid content reached the peak at the color conversion stage, and decreased significantly at the mature stage. The organic
matter content decreased first and then increased. The crude fat content, crude ash content, calcium content, total phospho-
rus content, EC, water holding capacity, bulk density all showed an upward trend, while the pH and specific porosity
showed a downward trend. The nutrient accumulation and utilization had obvious stages, and there were great differences
among varieties. Compared with the blank stick, the crude fiber content and specific porosity of Q2 stick at the mature
stage decreased by 40.502% and 52.823%, and the crude ash, calcium, total phosphorus, EC, water holding capacity, and
bulk density increased to 2.013, 2.692, 1.809, 1.934, 1.543 and 1.410 times, respectively, which were significantly higher

than those of X2 and F6 in the same period. There were 16 kinds of free amino acids in L. edodes sticks. Serine, leucine,
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tyrosine, and phenylalanine were newly added amino acids after inoculation. Arginine and threonine dominated the whole

growth period, and the sum accounted for 34.347%-66.369% . Phenylalanine varied greatly among varieties. The taste

characteristics were mainly sweet and bitter amino acids, and aromatic amino acids were the least. The correlation and

principal component analysis revealed that there was a strong correlation between the indicators, and the cumulative con-

tribution rate of the first three principal components reached 91.681%. The stick samples of each variety were well distin-

guished, and Q2 sticks showed greater difference. In summary, The change trend was basically the same in the growth pro-

cess of the three varieties, but there were some differences, and Q2 is relatively better. The results provide a theoretical ba-

sis for efficient cultivation and stick diversified utilization of L. edodes.

Key words: L. edodes stick; Growth period; Nutritional components; Free amino acid; Principal component analysis(PCA)
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Table 1 Nutrient content of L. edodes stick during growth process %
g AR w4 wCHE D wCHHLED wCHKS3) wCHIE D w(E5) wCE)
Variety rowth Crude fiber Crude protein Organic matter ~ Crude ash Crude fat Calcium Total phosphorus
period  content content content content content content content
X2 SO 38.3424+0.153a  4.355+0.021d  72.030+0.026 a  3.460+0.001 d 0.106+0.004 ¢ 0.770+0.005d  0.264+0.001 ¢
X2-1 36.2294+0.455 bA  5.565+0.021 bB  70.852+0.261 bA 3.896+0.049 cAB 0.215+0.013 bB  0.943+0.004 cB 0.334+0.001 bA
X2-2 33.2544+0.065 cA  6.730+0.156 aB  69.162+0.168 cA 4.084+0.021 bB  0.223+0.038 bC  1.025+0.011 bC 0.338+0.002 bB
X2-3 27.326+0.225 dA  5.005+0.035 cB  69.658+0.178 cB  4.596+0.001 aB ~ 0.339+0.012 aB  1.295+0.012 aB 0.345+0.001 aB
Q2 SO 38.3424+0.153a  4.355+0.021 ¢~ 72.030+0.026 a  3.460+0.001 d 0.106+0.004 ¢~ 0.770+0.005d  0.264+0.001 d
Q2-1 37.652+0.892 bA  6.170+0.127 bA  71.3424+0.048 bA 4.035+£0.020 cA  0.344+0.059 bA  1.188+0.006 cA 0.347+0.012 cA
Q2-2 33.105+0.639 cA  7.615+0.092 aA  66.355+0.171 dC 4.992+0.066 bA  0.531+0.017 aA  1.426+0.003 bA 0.411+0.010 bA
Q2-3 22.813+0.353 dB  6.010+0.127 bA  70.205+0.174 cA  6.966+0.086 aA  0.420+0.024 bAB 2.0724+0.043 aA 0.478+0.008 aA
F6 SO 38.3424+0.153a  4.355+0.021d  72.030+0.026 a  3.460+0.001 d 0.106+0.004 d  0.770+0.005d  0.264+0.001 b
F6-1 31.435+0.329 bB  4.830+0.141 cC  68.333+0.074 cB 3.757+0.084 cB  0.267+0.014 cAB 0.863+0.006 cC 0.275+0.008 bB
F6-2 30.712+0.267 bB  6.910+£0.014 aB  68.181+0.165 cB  4.244+0.062bB  0.380+0.013 bB  1.087+0.003 bB 0.349+0.002 aB
F6-3 26.400+0.329 cA  5.895+0.064 bA  68.623+0.069 bC 4.736+0.059 aB  0.439+0.036 aA  1.256+0.007 aB 0.356+0.001 aB

TEANF/NG SRR F — @A AR W AE 0.05 AT AL 535 22 57t s AR RS 5 B AN [F] b R [ 2R KT 42 0.05 /KP4 i

FE. R,

Note: Different small letters indicate significant difference between different growth periods of the same variety at 0.05 level, different capital

letters indicate significant difference between different varieties of the same growth period at 0.05 level. The same below.
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Fig. 1 Accumulation chart of free amino acid composition in L. edodes stick during growth process
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Fig. 2 Free amino acid composition of L. edodes stick during growth process
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Fig. 5 Pearson correlation analysis results of each index
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Fig. 6 PCA score plots of each index in L. edodes stick during growth process
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