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ABSTRACT: Objective To explore the internal quality of Lentinula edodes (L. edodes) with different cap cracks,
and conduct a comprehensive evaluation. Methods Seven kinds of L. edodes with different cap cracks, Tian
Bai-hua (TBH), Bai-hua 3A (B3A), Bai-hua 2A (B2A), Bai-hua A (BA), Cha-hua (CH), smooth cap shiitake (SCS)
and plate shiitake (PS) were used as experiments materials. The internal quality indexes of moisture, protein, fat,
dietary fiber, amino acids, crude polysaccharide, eritadenine, and purine (adenine, guanine, hypoxanthine and
xanthine) were measured respectively. Then the internal quality was evaluated by the amino acid ratio coefficient

method and the principal component analysis, respectively. Results There were significant differences in internal
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quality between the detected L. edodes. Among them, PS had the highest content of protein, dietary fiber,

eritadenine, total amino acids, essential amino acids, non-essential amino acids and 4 kinds of purines. SCS had

the highest content of polysaccharide and fat, and the lowest content of 4 kinds of purines. The amino acid ratio

coefficient analysis found that the score of ratio coefficient of amino acid of 7 kinds of materials were
PS>CH>B3A>BA>SCS>TBH>B2A, PS had the highest nutritional value with the highest SRC. The comprehensive
score for principal component analysis of 7 kinds of materials were PS>SCS>BA>B2A>B3A>TBH>CH, PS also had

the highest comprehensive score. Conclusion PS has high nutritional value, and their active substances such as

eritadenine can be further developed and utilized according to the corresponding needs.

KEY WORDS: Lentinus edodes; cap crack; internal quality; amino acid; principal component analysis
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Fig.1 Lentinula edodes fruiting bodies with different cap cracks
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Table 1 Content of the detected components in Lentinula edodes with different cap cracks (n=3)
it H PSR FTELE 3A FTE T 2A HAEH; A AAELE S TH i

IKG 1% 5.12+0.08¢ 6.00£0.09% 5.58+0.11° 5.05+0.04¢ 6.29+0.07° 5.87+0.05% 5.09+0.13¢

1 J5i/(g/100 g) 14.00£0.17°%  14.00+0.04° 13.30£0.10°  15.90+0.21° 14.30+0.27° 16.00£0.37° 19.30+0.08*
RENi/(2/100 g) 2.00+0.04° 2.40+0.01° 2.50+0.03° 2.40+0.08° 1.60+0.02¢ 2.70+0.11° 2.40+0.01°
BEELF4E/(g/100 g)  29.20+£0.20°  29.20+0.15° 34.60£0.17°  35.30+0.13° 32.40+0.30¢ 37.50+0.50" 39.30+0.30°

HLZHH/(2/100 g) 7.91£0.03®  4.09+0.05 7.06:£0.04° 7.82+0.08° 5.28+0.03¢ 7.97+0.01° 4.46+0.03°
FIEIES/(mg/100 g) 123.34£6.21°  116.36=1.23%  123.28+1.94° 122.61+2.59°  131.9948.12°  140.74+8.14°  241.7243.59"
NS /(mg/100 g)  16.36+0.32°  15.78+0.23° 15.3840.41®  16.36%0.65° 13.88+0.13° 15.57+0.24* 14.29+0.16"
HIZES/(mg/100 g)  18.58+0.32°  17.67+0.23° 15.76£0.22"  37.87+0.44° 49.84+0.43" 33.07+0.67° 25.98+0.59¢
B IEE0%/(mg/100 g)  118.82+£1.25™  119.9442.34°  106.65+1.35% 103.71£2.78"  110.75+3.14 79.86£1.36°  143.38+3.68"

BRIZENS/(mg/100 g)  366.10+5.67°  412.79£7.89°  357.21+8.54° 354.07+7.64°  379.16£9.21°  246.17+8.74°  426.11+9.61°
RS B i /(mg/100 g) 519.86+7.56  566.18+10.69°  495.00+10.52¢ 512.01£11.51%  553.63+12.91°° 374.67+11.01°  609.76+14.04

TE:RAT AR /NG R 3R AN TR 21 18] 28 57 B354 (P<0.05) . 35 2 [l

2 TEYEEHEPESEREE(g/100g)
Table 2 Content of amino acids in Lentinula edodes with different cap cracks (g/100 g)

IR UL AL PNEF:A FTE 3A FTE 4 2A HTELE A AHALHE bR M 2k
Wi IR Lys* 0.55+0.01°¢ 0.64+0.01° 0.60+0.01° 0.59:+0.02" 0.5440.02° 0.64+0.01° 0.71£0.02°
SR Tle* 0.48+0.02° 0.56+0.01° 0.48+0.04° 0.49+0.02° 0.48+0.07° 0.5440.00° 0.67+0.01°
AR Leu* 0.86+0.06* 0.98+0.02% 0.92+0.01% 0.90+0.04" 0.83+0.05° 0.97£0.01*  1.10+0.03*
H AR Met* 0.09+0.01° 0.21+0.00%® 0.09:+0.00° 0.16+0.08* 0.21+0.02®®  0.16£0.06"  0.31+0.01°
B4R Val* 0.32+0.01%¢ 0.37+0.01° 0.35+0.00% 0.34+£0.01°¢  0.31+0.01¢ 0.36+0.00° 0.41+0.01°
HNE MR Phe* 0.35+0.03" 0.40+0.01*° 0.37£0.01" 0.37+0.02" 0.3240.02° 0.39+0.01"  0.43+0.01°
R Thr* 0.59+0.01¢ 0.70+0.02° 0.66+0.01% 0.64+0.04" 0.62+0.03¢ 0.69+0.00° 0.81+0.02°
2% His 0.32+0.01% 0.37+0.01° 0.36:£0.00° 0.34+0.01% 0.30+0.01° 0.36+0.00° 0.35+0.01°
B Arg 0.59+0.02¢ 0.71£0.02" 0.67+0.01¢ 0.66+0.03° 0.60+0.02¢ 0.74+0.01° 0.81+0.02°
KA R Asp 1.15+0.01¢ 1.41£0.04* 1.31£0.01° 1.28+0.06™¢  1.20£0.06*  1.41£0.00°  1.45+0.05°
M & Pro 0.48+0.01° 0.59+0.01 0.54+0.01° 0.53£0.02" 0.48+0.02° 0.56+0.01™  0.61=0.01°
H% & Gly 0.62+0.01% 0.72+0.01% 0.68+0.00° 0.66+0.02 0.61+0.03¢ 0.7240.01*  0.76+0.01°
B Glu 0.85+0.05¢ 1.1440.06" 1.08+0.00™ 1.05+0.04" 0.96£0.03°  1.20+0.04° 1.50+0.01°
2R Ala 0.67+0.01¢ 0.78+0.02" 0.73+0.00*¢ 0.71£0.03% 0.67+0.03¢ 0.79+0.01° 0.84+0.01°
i %2 Tyr 0.40:£0.04 0.44+0.02 0.42+0.01%* 0.41£0.02™  0.35+0.01° 0.45£0.02"  0.50+0.00°
22 512 Ser 0.59+0.01¢ 0.71£0.03° 0.68+0.01% 0.66+0.04¢  0.64+0.02¢¢  0.72+0.01° 0.81+0.01°

TAA 8.93 10.74 9.94 9.79 9.12 10.71 12.06

EAA 3.25 3.87 3.47 3.49 3.32 3.75 4.44

NEAA 5.68 6.87 6.47 6.31 5.81 6.96 7.63

EAA/TAA 0.36 0.36 0.35 0.36 0.36 0.35 0.37

EAA/NEAA 0.57 0.56 0.54 0.55 0.57 0.54 0.58

H: * A EAA; TAA: ZFEMR & i (total amino acid); NEAA: 0075 & FEMAR (non-essential amino acid).
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MY R Met, TEAN[RIZCHAT 48 Thr, Ile, Leu Fl Phet+Tyr
PIRAXT ), Lys 7EFI7ERE 2A hAEXT ), e A 6
R TR S T o DR AR R, AR B 1 R A e Y, 7
AR, N5 A A B L, DA ROR R 0 SR
. SRC{HM ), FRWPHEATERMEEE . K
SUHLAF 45 SRC HITE 70 LAy, FWIAR R SHRA 4 8K 1

JRE SR EY HUEE R o Hi SRC FL AN 7] SCHE A s vh 2K 1
JRCE SR AR R e 0 D Mk, FLJR RO AR AR . LB A
3A. FIERE AL St . KBRS M ERS 2A.

2.5 AEYIEBEE AT GRENERE A HEX M
7

K SPSS V 19.0 #4459 AR bRibA T AH M #hr (R
5), B, AT IR AN s S 5 A 5 A A AR DG
el FLH R 1 ORI IS, A SRR R A T A A
P24 ) S 40 . 2 TEAR DG (P<0.01), 85 I B FIRE Fr2F 4 | b5
SR, A NS R 20 A B R 4y B 2 S OE A ¢
(P<0.05). F&bm a1 AH S 43 BT ide B 25 16 4 BT S 119 15 8.
FHELERESIEP, WA BHEX 9 MNMERRUE IS
fb, PIRREZEE P R AR o
2.6 FEISIEEIEANEMBENIEIRER T 7

3R 6 ATAI Mt F AN 7 FhAS R SO A 1
MKsy . A, BRI BEEL4E. K2, HamEg .
TR . AR TR R IR LA S 4 FhIES g 9 NI E 1S
FRiEAT AT, DURRAE(E R T 1 o FO0B320 SR 3 4~
WAy, BIFTREREN 90.06%, LA T 7 R RIS A 4
SRR FEG R, HAR MR

0]

®3 TRYEEHFHLFEERSSEEBRNRESBSHENELER
Table 3 Comparison of mass fraction and pattern spectrum of essential amino acids in total amino acids in Lentinula edodes
with different cap cracks

PO TSR % FAO/WHO  £:X94f
REVERE  FUEEE3A PR 2A CEES A EHAE OLmAE W Bk ik
Thr 6.61 6.53 6.61 6.56 6.78 6.45 6.72 4.0 5.1
Val 3.54 3.47 3.52 3.44 3.39 3.37 3.41 5.0 7.3
Met 1.05 1.98 0.87 1.61 2.34 1.49 2.53 3.5 5.5
Ile 5.43 5.25 4.80 5.05 5.26 5.06 5.59 4.0 6.6
Leu 9.68 9.11 9.27 9.14 9.12 9.03 9.08 7.0 8.8
Phe+Tyr 8.38 7.82 7.99 7.96 7.37 7.84 7.69 6.0 10.0
Lys 6.14 5.94 6.08 6.02 5.96 5.95 5.85 5.5 6.4
Bt 40.84 40.10 39.14 39.78 40.23 39.19 40.87 35.0 49.7
F4 TRLEBEHHLFEELL RAA, RC M SRC E
Table 4 RAA, RC, and SRC of essential amino acids in Lentinula edodes with different cap cracks
O KA AL FIPE% 3A FIERS 2A e A ZAAERE ST Mg
RAA/% RC RAA/% RC RAA/% RC RAA/% RC RAA/% RC RAA/% RC RAA/% RC
Thr 1.65 1.46 1.63 1.44 1.65 1.53 1.64 1.48 1.70 1.49 1.61 1.47 1.68 1.45
Val 0.71 0.63 0.69 0.61 0.70 0.65 0.69 0.62 0.68 0.60 0.67 0.62 0.68 0.59
Met 0.30 0.27 0.57 0.50 0.25 0.23 0.46 0.41 0.67 0.59 0.43 0.39 0.72 0.62
Tle 1.36 1.20 1.31 1.16 1.20 1.11 1.26 1.14 1.32 1.15 1.27 1.16 1.40 1.20
Leu 1.38 1.22 1.30 1.15 1.32 1.23 1.31 1.18 1.30 1.14 1.29 1.18 1.30 1.12
Phe+Tyr 1.40 1.24 1.30 1.15 1.33 1.23 1.33 1.19 1.23 1.08 1.31 1.19 1.28 1.10
Lys 1.12 0.99 1.08 0.96 1.11 1.02 1.09 0.99 1.08 0.95 1.08 0.99 1.06 0.92
SRC 65.94 72.55 63.14 69.53 73.74 68.32 75.07
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Table 5 Correlation between different indexes

Hohr Ko AR MM %ff MEW  mEE DWEER RUGEEE M
Koy 1

HEH —0.445 1

Hg s -0.276  0.287 1

TR £ 4 0276  0.778* 0.496 1

tHE W -0.353  0.237 0.214 0.077

LS 0363  0.902%* 0.143 0.693 —0.424 1

WO BEER -0.188  0.805* 0.488 0.586 ~0.585 0.828%* 1
T EIER  -0.134  0.722 0.692 0.665 -0.438 0.709 0.957** 1

MRS —0.173  0.228 0452  -0.192 —0.754 0.418 0.335 0.102 1

e AR 12655 0.05 F10.01 B #FHKFE,

®6 EWMDMFILERHSERME
Table 6 Eigenvalues and variance contribution rates of
principal component

B FFAE(E FEHCF TN
L% e TZET BT pen TET BRI

HRR/Y%  #h%E% MRE% A%

PCl 4.62 51.29 5129  4.62 51.29 51.29
PC2 2.25 24.97 76.25  2.25 24.97 76.26
PC3 1.24 13.80 90.05 1.24 13.80 90.06
PC4 0.69 7.64 97.70
PC5 0.14 1.53 99.22
PCo6 0.07 0.79 100

TN EI T BIERE, R T AR R R
B A3 T R 2 AL BUES 1 BRI RR
WO B BRGNS | DTG s SRR AR AT
PRI, T2 TUHREN 51.29%; PUEH 2 ERTIHEIR A
HLZ PRI SR, J5 22 BTN 24.97%; DES 3 K
SRR FOKAR, Tr 22 TTHRR N 13.80%, KWK LERIT
545 RO Z B SR A, BT X /NS
FOXF R B TR SR HE

F=T ERDEHIENRE

Table 7 Principal component loading matrix

Wi PCI PC2 PC3

KA (AL -0.36 -0.31 0.80
EHAFIA) 0.92 0.04 -0.24
RENI(As) 0.49 0.68 0.34

JE LT 4E (A 0.77 0.43 —0.02
HZHH(As) -0.41 0.84 -0.34
B4 BETE (Ag) 0.91 -0.18 -0.22
W SRR (A7) 0.96 -0.14 0.20
05 ZHERR (As) 0.92 0.09 0.35
IS B3 (Ao) 0.28 —0.86 -0.33

/ EZ
1o f °
5]
05 - ® e
g .
o E=15
3 or o ¢
N y: AR T E LR
Q 7k]} - o ® I 1A
-4 Y DES L HHHIEES
05 -
°
~1.0 F
o s s 10
’ 0 o5 0s °
- 010

PC1 (51.29%) PC3 (13.80%)

&2 OR[A S 3 s
Fig.2 Principal component diagram in Lentinula edodes with
different cap cracks
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WIEE 7 FUFALE AT LIS B4 T 0 1850 M 22 G
P4, THE AR e HEA R 8 B

Z,=0.17A,+0.43A,40.23A;+0.36A,-0.19A+0.42A+
0.44A+0.43A¢+0.13A,

Z,=—0.21A,+0.03A,40.45A,+0.29A,4+0.56A5—0.12A—
0.09A,+0.06A¢-0.57A,

Z:=0.71A,-0.22A,+0.31As—0.02A,—0.03A5—0.20A,+0.18A,
+0.31A¢-0.29A,

Z 5=0.51Z, +0.25Z,10.14Z;

Z AEMR R BT 25 Ao s, NTE
HRYT o 25 TE 4 SR 3R B N [R) S0 B A 24 U N PN 5 o 2%
BRI A s> ema> e s A> e 2A> 81
3A>K AL > AL (K 8),
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Table 8 Comprehensive scores of principal component analysis

Al Z Z, Zs Z4 He#
KREAFERE  -2.05 0.05  -1.48 -1.24 6
HAELE 3A  —0.24 -1.47 1.45 -0.29 5
FiELE 2A -0.76 0.78 0.34 -0.15 4
HAEL A —0.18 1.07  -1.04 0.03 3
ARAELE -1.74 -1.85 0.19 -1.33 7
i EE 0.56 231 1.21 1.03 2
Mg 4.41 0.9 -0.67 1.95 1

ABIE TGS SR AT A R 5 ) SO A 2l ) 9 45 A L
MEVRSHE . E ), SEBUBTIRAA SO T . il M AT AR s 2
PRI 25 W 5k g R A, A B R A L B 0 42 4
TR Al AT = 20 . (RN & RS, TFR
TR 22 W B Al B B O RE M BT, 7 i BRI EL,
AR Bl B il ) A
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