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Analysis of nutritional components and texture characteristics of 3 kinds of
short-age Lentinula edodes

LIU Li-Na, LI Shun-Feng, CUI Guo-Mei, GAO Shuai-Ping, TIAN Guang-Rui, WANG An-Jian"

(Research Center of Agricultural Products Processing, Henan Academy of Agricultural Sciences,
Zhengzhou 450002, China)

ABSTRACT: Objective To explore the nutritional characteristics and texture characteristics of 3 kinds of
short-age Lentinula edodes, and conduct a comprehensive evaluation. Methods The 3 kinds of short varieties of
Lentinula edodes cultivated in the same formula and batch, X2, F6 and Q2 were selected as experiments materials.

The nutritional components, mineral elements, amino acids and texture were measured respectively. Then the quality
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was evaluated by the correlation and principal component analysis method. Results There were some differences in
nutritional components of fresh Lentinula edodes among the 3 varieties. The crude polysaccharide of X2 was the
highest, reaching 31.70%. The protein content of Q2 was 24.07%, which was 18.54% and 16.86% higher than F6 and
X2 respectively (P<0.05). The crude fiber of Q2 was 1.62 and 1.65 times that of F6 and X2. The 3 varieties were rich
in mineral elements, among which the potassium was the highest, followed by phosphorus. The potassium and
phosphorus in Q2 were 20487.80 mg/kg and 6764.23 mg/kg respectively, which were significantly higher than the
other 2 varieties (P<0.05). The calcium of Q2 and X2 was 1.81 times and 1.49 times that of F6, and the zinc-copper
ratios of 3 varieties were all above 6. The total amino acid content of 3 varieties was 142.11-172.36 mg/g, the
glutamic acid content was the highest, the essential amino acid/non-essential amino acid was more than 60%, and the
essential amino acid/total amino acid was more than 40%, which belonged to high-quality protein. According to
amino acid score, methionine was the first limiting amino acid, the ratio coefficient and chemical score showed that
the nutritional balance of amino acid was ordinary level. The fruit body of Lentinula edodes F6 had high hardness and
elasticity, and its texture was more suitable for fresh-cut processing than X2 and Q2. Correlation and principal
component analysis showed that the quality of Lentinula edodes Q2 was better than X2 and F6. Conclusion There
are differences among 3 kinds of Lentinula edodes varieties and each has its own characteristics. The comprehensive
quality of Lentinula edodes Q2 is the best, which provides a certain reference for the development and utilization of
short-age Lentinula edodes varieties.
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VA ] AR B T S BG4l K BE %)), FA2004C 4047 K-
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i A E AR UE A PR I E ) R AR YL, AT
HE5 BN E S B GB/T 5009.10—2003 (425 £ 5 oKL
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K SPSS Statistics 24.0 FA4X F #E A K AE AR AT
PCA, BRIEIABHRMREE . Jr 25Tl . Rt simks .
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Fig.l1 Content of nutrients in different Lentinula edodes varieties
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FH1TE

Ik, BFRPrAICE P& R, BECR &R OOK T
=, Bk Q2 b BEE R Bk F] 20487.80 mg/kg.
6764.23 mg/kg, 3 m T HALF A FI(P<0.05) T4k Q2.

F2 FEEFHEMMEEEK(ng/g)
Table 2 Amino acid composition in different Lentinula edodes
varieties (mg/g)

X2 B 4 B, SMBIE F6 1Y 181,149 {5; A4S F6 S o X @
2 Bk ﬁ%ﬁb;ﬂmﬁ”%)ﬁfc ' ﬁ%ﬂj %E%f&%ﬁ KA 12.78+1.01 13.33+0.98 15.45+0.89
(F>0.05), 3 /I\cﬁ:%q;é%%ﬁ T ﬁ?’i&ﬁf 7.5240.72 7.41£0.69 8.94+0.63
BEUELC I S5, 3 RISE . 6 B B B W e L Lo
B B (P-0.05). A 1 I 1AL 3 AN 21.05£2.32 22224225 29.27+1.92
R ’ Ham 7.52+0.58 7.41£0.54 8.94+0.69
A S A A B AR S B IR p—
MR 10.53+0.59 10.37+0.61 11.38+0.76
#z1 TEBHERMYTPRITES 2 (mg/ke) AR 12.78+0.69 14.81+0.62 17.89+0.72
Table 1 Content of mineral.elc‘ements in different Lentinula Pt 30140 52 3 9640.47 4.0740.45
edodes varieties (mg/kg)
TR SSEE R 7.5240.71 7.41%0.66 7.32+0.59
i F6 X2 Q2 AR 11284074  11.1120.69  13.01=0.76
w 6315.79+94.74>  6555.56+84.32° 6764.23£79.86" i 22 3.76+0.48 2.96+0.52 4.88+0.58
5 36.84+5.79" 54.81+7.42° 66.67+8.54° HNEIR 7.52+0.68 7.410.63 8.94:0.64
il 0.08+0.01° 0.09+0.01° 0.10+0.01° FUEYI7 10.53+1.32 10.37+1.22 12.20+1.01
il 4.21+0.52° 5.01£0.63" 7.19+0.68" HE R 4.51+0.61 4.44£0.65 4.88+0.58
B 38.20+4.72° 38.67+3.76" 45.37+6.58" e 8.27+0.43 8.15+0.38 9.76+0.55
B 24 44+5.09* 21.33+4.82° 20.49+3 .86 RN 6.02+0.36 5.93+0.33 7.32+0.46
i 10.53+2.63" 10.81£2.27° 13.25+3.02° TAA 142.11+12.41  143.70+11.82  172.36=11.79
i 18796.99+£90.00° 18222.22+£96.00° 20487.80+75.00° EAA 60.15+5.38  61.48+4.98 72.36+4.80
i 177.44+30.96"  161.48+28.13"  139.84437.65° NEAA 81.9547.03  82.2246.84  100.00£6.99
B 1022.56+87.53* 1007.41£91.86* 1138.21+97.35" EAA/NEAA/% 7339 7477 7236
e AT R ING B ROR 22 57 1 2 (P<0.05). EAA/TAA/% 42.33 42.78 41.98
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& 2 WM, 3 ~FHESLMP TAA T REE
142.11~172.36 mg/g ZIH], ¥&5F 16 MaE R, AR
AR BN TS Q2. X2, F6. ik Q2 kR
fash, HARERSEYET F6 Ml X2, HILH IR &
e, G F6 M X2 & 2 M & i b HAT R A
PEITA BERR P A E IR & Y i, A E] 14.81%
15.46%. 16.98%, Az MR HEA LR EZEN A FLII6E, X%
AN S, 4PN KL TRk HEE EEER,; A,
A S R TN R A B4 R S B UK 2 R P A RRAE PR 2 2R, IS
FeAE 3 AFE AR TE 20% 0 F, X TE—E FEE S
B WABR RN, ] FHFIF & k7] 3 AN EE P Q2.
X2. F6 [ EAA =K AT 310 72.36., 61.48. 60.15 mg/g,
GaERE, HhSamm B s, sk hEd
MR, fFA e wEA RE R AFE  EAA Fl NEAA &%
EXH AR Q2>X2>F6, 3 MNEIEMAA EAA/NEAA K
72.36%~74.77%, EAA/TAA A 41.98%~42.78%, il T
A BV Kool AR T AE 4 2 (Food and Agriculture

Organization of the United States/World Health Organization,
FAO/WHO) i 15 1 BAR K 14 I 46 4" (EAA/NEAA>60%,

EAA/TAA>40%), Y18 T i i A i

T TAA R R 4R (total amino acid); EAA A4 2 L2 (essential
amino acid); NEAA JE 2475 2 3R (non-essential amino acid).

AAS RC J& CS J& H BT &SRR E S PR 19 F R AR
AAS 2% WHO Bt FAO S5HEA[E K2#(United Nations
University, UNU)#E#E EAA #8E ARUEITE, CS RA
FAO 77 i BAS 2 2 (AR Y, s B,
TIEFRMMER, /NT 100 B9 0 BREIPEE SR RC I
TR0 e AR (E, BRI | RO USSR M E
w3 AN TELESL R AAS . RC 2 CS 5L 3,3 M
TS AELE E E R AR K AAS ¥/NF 100, B8 3 4
B FONE Toe ey, HA— BRI o EE R,
HKINERR+TEEIRE AAS K 134.44~179.17, 4RI AAS
9 161.45~190.54, Bk b, 3 G FOR RS R A5
BRI, (HECEREEE AR, RC Ji1E, #5745 F6 il X2
SEEEIR A Q2 A EARY RC HARIET 1, XEEMmA
S DTk 3 AN AR P AR . RS I T
il 25 P e, EEBRIN RC HARAR, SEMMNMN RC H
W, X5 AAS SHrEE R —E. CS i, Fah F6 Al X2 Hi{Y
AU ST 100, HAZIRY CS ¥R TS ERN
B, Fah Q2 HBRANEIR . RN AR E Wb, HAth
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Table 3 Amino acid nutrition evaluation
O AAS RC CS
F6 X2 Q2 F6 X2 Q2 F6 X2 Q2

AR 161.45 184.49 190.54 1.30 1.49 1.46 125.93 143.90 148.62
HHEAR 67.34 65.41 76.77 0.54 0.53 0.59 42.33 41.12 48.25
SR 123.46 119.92 101.33 0.99 0.97 0.78 92.60 89.94 76.00
TR 161.04 156.42 161.54 1.29 1.27 1.24 92.60 89.94 92.89
SRR 94.17 91.46 91.60 0.76 0.74 0.70 79.37 77.09 77.20
N TR+ R 146.20 134.44 179.17 1.18 1.09 1.37 92.60 85.14 113.47
AR 115.23 111.92 112.59 0.93 0.91 0.86 94.28 91.57 92.12

FAERRN CS WHAREXG R AL, XU 3 gk
mn R e SRR A TR TS A 1, REE I
fli &Y LB B AT 5
24 RS

i o7 5 e A O A SRR A PR L A A 2 R ]
B il it AP SR AT L 2, &L Rh R BT A —E 25 5, TE
ERE 1. ZHBRHEE . RBEE 2. 3bk. RCZhME. PEMEESTE, A
SR 24 Fo>X2>Q2. s F6 MIBERE 1. ZhkfH:. &
FE 2. bk RERPE . THIEEAR Y 73.390 N, 0.332 N « mm,
69.029 N, 5.155 mm. 39.475 N. 207.027 mJ, 535& &4k
Q2 A 1.512, 1.942, 1.526, 1313, 1.444, 1.854 5, X%
WA 4% F6 FSLRRE R Hfib sy, AT X2, Q2 Bty
EFEETIIT,

Bl 2 AR ol dh Rl BT 2 B

Fig.2 Texture analysis of different Lentinula edodes varieties
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BT E TRy TR | SR R
JEFIE 24 AFEFRIETT PCA HHER 4 BT, AT 3 A~ F Aot
MOEEM Y5 16424, 4.525, 1.424, KT 1, Bit5i
B3R N 93.223%, Ui 3 A ERSEEAMUE TG A =1
WIS, ATLURRE 93.223%M7A8 S5 H o H— DT
FETHERE N 68.434%, NFE 4 P LIFHEARK,
NG . HFLEF4E . Bk, B 45, A, 4. BE. 4G H.
B, BAA. NEAA XTHAEKMIER N, Hh&E A5,
M4, BIKS. B, 45, Wi, 4. #1. EAA. NEAA #
FIIRTF 0.9, JEBEIEAHDG, RERE 1. ZhBHE . BEEE 2.
S RCRNME . THIEMXS A BRI s, AN
LAY ZETRRERN 18.854%, SRR . Bk, A S RHIE
K. 5 3 A FEMA T E TN 5.935%, BT
15(0.872), AHICPERR . B IGTT I, HT 3 A FE ST S T A gk
SR TR BRI AR5 8 . B, FIFHRG 3 A skt T
TG TR 25 B PR AT AT

FIFH PCA 1531 3 MHIILRETENT F\ . Fy. F3 BAAIRH
24 NEFRAT LR A T T A0, AR BIRT 3 AR
B FE B R WTF o F=0.060X+0.047X:+0.059X5—

0.017X,+...-0.041X,-0.056X5—0.052X54;  F,=0.015X,+0.141.X—
0.025X3+0.086.X +. .. +0114X,+0.073X5;+0.090X,4; F5=0.085X—
0.041X,-0.149X3+0.612X,+...+0.094X,,—0.038 X535 0.011.X34
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Fig.3 Correlation analysis results of quality index
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Table 4 Loading matrix of principal components and their TR T
contribution rates TS bR
PCI1 PC2 PC3
AYbiE Er 7N L —0.670 0.517 0.134
Pct PC2 PC3 Jiv& iz -0.914 0.330 ~0.054
Ef”ﬁ 0987 —0.066 0121 NEL g —0.846 0.405 -0.016
‘ Z'H]Z 0.768 0.637 ~0.059 FREAY 16.424 4.525 1.424
fﬂﬁjﬁ 0.963 0114 0212 7 Z TR % 68.434 18.854 5.935
HZH ~0.274 0.388 0.872 E S Wi &) 68.434 87.288 93.223
BIRSY 0.984 0.074 -0.031
177 0.935 ~0.110 0.328 3 AN F RS o BN R] T S B T R R b R s 25
5 0.917 20.022 0.393 w R AR K, TR I 4% 3 R 0% 7 (4 D 22 A 6 Bt k=R
ff 0.904 0.202 0.375 YERAEE, X 3 DTS IMECR M, #2546 TF
i 0.991 0092 0.056 BB F=0.734F +0.202F,+0.064F;, T4 il Fl 45 5 15
i 0850 0437 ~0.026 Ay, BTSRRI IS A SRR . 3% 5 AT, 45 13
z 0.122 0.955 0139 FHAME AR AR Q2. 6. X2, BT 3 A
0.828 0.560 0.022 . s —
P 0915 0233 03Ls BHWE, 5FWS PR m XA . 3 458 B A 45 5h
) ) -0. po —— )
i o oo o PR i T M E BE I HEF 0 Q2>X2>F6.
B 0.880 0.456 —0.125 =5 ERSBHMESITMN
EAA 0.979 0.185 _0.052 Table 5 Principal component score and comprehensive
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