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Abstract: Objective To analyze and evaluate amino acid composition and contents of five kinds of common edible mushrooms
in Hunan so as to provide a basis for rational utilization of edible mushrooms.  Methods The contents of proteins in five kinds of
common edible mushrooms in Hunan were determined by Kjeltee 2300 automatic Kjeldahl nitrogen determinator. MembraPure
GmbH A300 automatic amino acid analyzer was used for amino acid composition analysis, and the amino acid score ( AAS) for
evaluating nutritional values of the edible mushrooms.  Results There were 16 kinds of amino acids in all the edible mushrooms
except Pleurotus eryngii and Agrocybe chaxingu without methionine and mushroom without methionine and tyrosine. The contents of
proteins, amino acids and essential amino acids in mushroom were found to be the highest, which were 3,807 mg/100 g,
2,279 mg/100 g and 665 mg/100 g, respectively. Among essential amino acids in the five kinds of edible mushrooms, the contents
of threonine and leucine were higher. All the five kinds of edible mushrooms had a good taste, but the taste of Pleurotus eryngii was
inferior to those of other four kinds of edible mushrooms. The content of threonine (38.16 mg/g protein) in mushrooms was slightly
lower than that of the WHO/FAO model (40 mg/g protein) , but the contents of threonine in other four kinds of edible mushrooms,
including Agaricus bisporus (43.33 mg/g protein) , Flammulina velutipes (43.48 mg/g protein) , Pleurotus eryngii (41.60 mg/g
protein) and Agrocybe chaxingu (56.52 mg/g protein), were all higher than those of the WHO/FAO model. The content of
threonine in Agrocybe chaxingu was higher than that of the ovalbumin pattern (56.52 mg/g protein vs. 51 mg/g protein) . The amino
acid score of threonine was the highest, reaching 141.30. Accordingly, the model of amino acid of threonine was the best. The
limited amino acids of the five kinds of edible mushrooms were phenylalanine and tyrosine or isoleucine. ~Conclusion  The
edible mushrooms have high threonine content and nutritional value; and hence, we can adopt a mode of eating foods with high
contents of phenylalanine and tyrosine or isoleucine to construct a reasonable diet so as to improve the edible value.

Keywords: edible mushroom; mushroom; Pleurotus eryngii; amino acid; nutritional evaluation

BEE&WH . FR DA MRS S SR Y m E
YEE BN ZEFA5(1986-) , T WImg AT IH A A%, EAH0 , 35 A S 3G 56 H R BIFSE T AR,
BEEE . ZFEE, E-mail: 13617316266@ 139.com,



ST 2021 4£5 H 4528 % 55 5 W] Pract Prev Med, May 2021, Vol. 28, No.5 551

B TR R 2 | o 1 SR AT A Y R Y
BN REEA, R & R WSR2
PR M RAFRIED, A F & gL Ry
JRHS B TR s B | T O R (BT R SF
TRAEE LR B ST A P R 2R 5 1R 4 B, B AT % 2K
FTEFRMEEM AT IR ARG, AT 1] F 5 47 b T
FF R B A RO 57

AW o B E AR 2 R 3 o3 A
ASC, I W F L IX 5 ARy WLE R R Y A B A 16 A
BIETR ) & i, 71 75 B FE R (essential amino acid,
EAA) W) & &, R & 8 ¥F 43 ( amino acid score,
AAS) Ak2AF43 15 ( chemistry score, CS) 2 L2 LU (H
(ratio of amino acid, RAA) & & L 1E £ 4 ( ratio
coefficient of amino acid, RCAA) DA M Z MR (8 R4
41 (score of ratio coefficient of amino acid, SRCAA ) 455
TR O T = B R AT 41 B SR E RN,
& H G AR R AR

1 #MR5F*®
L1 A4 5 FhE TR0 SR | 4 54 | 75
T AP A AR R H RS KD  E
PR E AR T R R, R 20N R
T REALEI 3 AR AL, B SRR SR AT S Fi
JHER , BEFPREAR | ke, BERFEMIL O ke, HIRIZH , 22
R TT B R I5 , R E 9 A SRR 55 £ 1 1 42 IR il
FArBNRA i TSI IR AT T A A 2R i
YIui ok 3 0y, By 200 g, BT —-20 °C vk 8 AR
A7, &5 FH 0 5 B ERCHE i U
1.2 E&ME A300 4 [ 2R I (TEE 2
BRIH/R A 7)) s Kjeltee 2300 H LG E RAL (JHE M
INF)) 3 GZX-GF101-1-BS B H: KUE IR 046 ( LI
BRE BT A BR A 1)) 5 AJ 100 HL 7R [ B Hak:
-FeR 2 P ED A RAHR ],
1.3 #mlors  EAESRIKE(E T2 EZ R
#E AP E A A IE Y (GB 5009. 5-2016) H1ELE
SERIEM Y B EE R O AR (B % A E R AR e
i R I 7E ) (GB 5009. 124-2016) HEfi =i
MR
1.4 EHRFNFE AAS RIEH A DAL (World
Health Organization, WHO ) F1 5 & & F2 4 2H 21 ( Food
and Agriculture Organization of the United Nations,FAQO)
PR CS SR FAO it ity gt s
RCAA 1 SRCAA MRS M S-AR— A
SRS W EESE, R EE B RS

A BATR AN R A TR 2 o R 2 6 1R v I SRR 2 e, L
R R TR A e S ] COREEE DT AT DA ok
fief R R 2 LR 10 B i P R R i LU R
R TR

GABETR - PRV A R I B 11 %) 2 SR 2 o L A97)
5 WHO/FAO B b i 2 A =0z i, R LR
FITT BT s ARAT  FH T S 2R Fh R TN 2 R e 7 i >k, e
DU B R R SR &R A R

AAS BHEFFMIE AT A — EAA it
WHO/FAO 4 4 (8 BEARAS 2 b (4R ] 2 36 18 3 i A L
B T FH I AE AR 100, D6 8 5 A5 R 0 (8
HR . AAS {EART 100 A9 K BRI 2 R, H b d /)
14 Ry 5 — IR il R

CS IR R A — EAA &85 AR T
I BT B BRI AR R AR N R R S B AE L, CS M
FAEIT 100, 5 AR ME R A A k23T, CS /T
100 A0 BRI S IR AR , foe /NG R 5 — PR R 3R R O

MRYEE ) EAA 8 X B3 RAA (RCAA
F SRCAA, AT LLEDPFA OB SRl . Y 2 LR 2H B
Fefil 5 WHO/FAO #5538 1 2 5 R B 42 30 1), )
RCAA BHEIT 124 EAA FHXT AT, ] RCAA KT
1;24 EAA SRR, I RCAA /NTF 1, Hir & B
TR Iz A A — BRI 2 3R . SRCAA 23K 100,
] RCAA BB E AR E S
1.5 ¥z A r e BersiE, H
Excel 2010 i1 SPSS 20. 0 % {f A $E #4558 1150 #r

2 HRE55H
2.1 SHAERMBRLERER S AIEBBFIZE
TR EERE T EWEARMERARE, S Ma R
EAFRERENT 2 311~3 807 mg/100 g ZJa];5 F
RS & A F 1 426~2 279 mg/100 g Z[A], H
A g SRR R AR I T A R i e
JIFIN 16 P SERR PP IEAR T 4 B T A it s A AR 2
AN AR VA A AN 5 B2 R g R 4, oy
16 FhEIE R, S M EHE DA ER KL EAmR N
R SLER AR B SRR, X 6 P
SR G R B 59. 33% ~65. 86% , WL 1,
5 Pl TR 1 EAA i 7E 487 ~665 mg/100 g 2
[, 5 2 F e B U 75 4 | A B g XS 2k | 25 W)
A T EAA T DUR 2R R 5 2R O e
Wi Z 1 R S AT 11, 44% ~ 15, 29% 2 [,
L Gt gk v I SR R 5 2 R AE 2 S i v o b
i, 11. 449 i A¥ g o R, o 15.29%



552 ST 2021 455 A 5528 % 45 5] Pract Prev Med, May 2021, Vol. 28, No.5

F1OBIREMLIX S FhE LA A AR
FNE MR LS e (mg/100 g)

FHRFE B WHEE AR Ak FRE S A
EAA AR 2405 2311 2 506 2312 3807
R 95 88 102 73 130
AR 79 7 7 88 90
SER 104 100 104 130 145
FLERC 58 57 60 62 96
RNERe 64 78 66 28 68
R 4 8 0 0 0
EERe 106 84 114 109 136
NEAA HEMm? 337 387 220 346 604
R 154 125 142 140 264
HAmRD 81 7 82 88 107
[iEAT3 74 62 67 66 80
“E R 102 93 108 110 128
B AR 17 36 30 14 0
HERe 82 86 78 100 101
REH R 182 170 158 196 224
K. 59 86 23 94 106
TAA 1598 1609 1426 1 644 2279
EAA 510 487 518 490 665
NEAA 1088 1122 908 1154 1614

EAA/TAA(%) 31.91 30.27 36.33 29.81 29.18
EAA/NEAA(%) 46. 88 43.40 57.05 42.46 41.20

L TAA DR AER B AL, NEAA AR as E AR s a WEEIREIETR,
b IR IR, ¢ MR AL
2.2 ERALRHH BRI, BEARTE S MR
AR SRR, Rk E RN R IR, &
LA B & R Ik 604 mg/100 g, AR LR &
I 26.50%, HHFR 2 AT, EERRASLIR 5 E AR B i
F A, AT 26. 51% ~36. 33% 2 8] ; it R 24 HE R
Er I T 22.19% ~ 27. 98% 22 [6] ; 1 R 8 JE 1R &
AN T 26. 20% ~ 29. 27% 2 6] ; WAL 7E | 44145 |
AP 2 R 2 11 S AR R 5 A/ I Dy B o 2 i
i > 15 R S R > TR 2 SE 1R, 17 715 i 11 528 IR 2 I TR
g R/ hy 7 R 22 35 R > T R 2 FE 1 > i e 2 35
izt , LAt FHR 2 IR ) a2 o 7 DR 2 JE IR i HL B 7
1. 88~2.36 fifZ[H] ; 7E3X 5 F & TR | A it 2 v i it
R SR 1Y) e R AR B LY 1. 88 £,k
AL,

F2 OBIFEMLIX S BRI EHTE 2R AR
i A B (me/100 g, %)

jegitl) SEREERR  RIREIER  WOREEIR BEEIRIRLE
R 519(32.48)  411(25.72)  452(28.29) 2.06
kR 557(34.62) 357(22.19)  471(29.27) 1.94
A i g 378(26.51)  399(27.98)  413(28.96) 1.88
2R 542(32.97)  404(24.57)  481(29.26) 1.97
F i 828(36.33)  579(25.41)  597(26.20) 2.36

2.3 SHRARALRERNEFN

2.3.1  EAA U0 SFEHESERT
WHO/FAO £ 2 A1 ORI 8 (8K (0 N BRAS 7F 24 3k
MR &, I e iR & it fe s, A T 38. 16 ~56. 52 mg/g H
Z[a] B T A IR 2R 7 i (38. 16 mg/g R 1)
BEAIR T WHO/FAO B30 (40 mg/g 1), KRB E T

WHO/FAO #:, W4 3,
R3 OWIEHLIX 5 FhE IR DO T R Y
B BT (mg/ g FEFT)

EAA WA SHEE BHE KRS B WHO/FAO B R AEUE
AR 4333 4348 4160 $6.52 38.16 4 51
HE R 32,9 3130 288 3826 23.68 50 o4
SITAR AT 478 2400 2696 25.26 40 66
KWEM+RER 3375 49.57 3840 18.26 17.89 60 100
SRR 44173652 45.60 4739 3579 70 7
AR 39.58  38.26 40.80 3174 3421 55 55
Hit 217.92 223,91 219.20 219.13 175.00 315 409

2.3.2  AAS WUIEMY  BUIEEE SR aE A s ORI A
iR+ 2 R AAS BT 100, H oW H A% AAS it
ICAEL, PRI L 55— PR A S R TR 359 Sl R T R + I U, 1T
EET RS IR AAS I, AR 5217, A — BRI
IR N 5L R, 7 4% () 8 S R AAS B AL, U
57. 60, PRI L5 — PR il L R R 4 e ; R T A& s i
TNETR AAS BEART 100, HAx 4 B TR 28 2 F2 AAS

¥IRTF 100, W 4,
x4 WIEHLIX 5 TR LRI AAS T
EAA WIEHE AR AR W Tt
AR 108. 33 108. 70 104.00  141.30 95.39
AR 65. 83 62. 61 57. 60 76.52 47.37
SRR 60. 42 61.96 60. 00 67.39 63.16
IR E TR+ R R 56.25 82. 61 64. 00 30.43 29. 82
SERIR 63.10 52.17 65. 14 67.70 51.13
R 71.97 69. 57 74.18 57.71 62.20

2.3.3 CSHYPEHr  RUSELZE A H 205 FI A 4 1) 2R T 2
R+ R EIR CS TEH A CS A%, IR 55— FR i
GBETR Ry R TN R + i A R, L CS Tl 17.89 ~
33. 755 1M 4x B 4 F0 A 60 45 1) S S R CS ol
37.55 F136. 36, K H CS H it e RAE, LA —BR 2



SR E2E 2021 4F 5 A %528 % 45 S W] Pract Prev Med, May 2021, Vol. 28, No.5

553

HERRY) Ry et R, WAL S
F 5 WIHIIC S FhA LA CS MITA

A WAIEE  aftEE AEEE ORI Fh
piX=N 84.97 85.25 81.57 110. 83 74.82
EE=N 51.43 48.91 45. 00 59.78 37.01
SR 36. 62 37.55 36. 36 40.84  38.28
RN R+ =R 33.75 49.57 38.40 18.26  17.89
LA 60. 50 50. 03 62. 47 64.92  49.03
AR 71.97 69.57 74. 18 57.71 62.20

2.3.4 FIEMRILERBOEIPMEER SRS KM TE
FIA 2 1 48 TN 202 + I 2 R 1) RCAA 4351 R 0.79
0.41.0.51 KT 1, H A EAA TP AERARAE, K, XX
L AR ol R g 1Y) 5 — B ] 2 R 1R oy R TN (R +

P R , 45T 4 A 22 E R 1Y) RCAA {EM 0.72, 8 EAA
o RCAA 1Y Fe AR, PR I 5 — B ] 2 1R o 5 2
TR, 75 86 2 0 240 0 2 /Y RCAA Bl 0. 81, EAA
RCAA [ IARAE , P B — Bl S S R 4 1,
R FAIETRN RCAA HMEMET 1 S FH KT 1,
W6,

5 FhE FHTE B SRCAA AT 49.95~75. 69 2 ], 14
AL (48.01) , REFRMER WY ES" ;[
BF, BR T A5 7% 1Y) SRCAA BEAIE T 50, HAv & FH B Y
SRCAA Hyiiit 50, IR B FR M E A, 2 9 Ak
W

F6 WIEEHLIX 5 FE ILEHTE EAA A RAA RCAA SRCAA

K B TR R EEAT SEILER SR RPN R+ I R S SRCAA
XUF RAA 0.03 0.02 0.02 0.01 0.02 0.01 0.02

RCAA 1.53 1. 00 0.93 0.85 0. 89 0.79 1.00 73.08
Sk RAA 0.03 0.02 0.01 0.01 0.01 0.02 0.02

RCAA 1.49 0.95 0. 86 0.85 0.72 1.13 1.00 72.29
g 03 RAA 0.03 0.02 0.01 0.02 0.02 0.02 0.02

RCAA 1.47 1.05 0.81 0.85 0.92 0.90 1.00 75. 69
A RAA 0.03 0.01 0.02 0.02 0.02 0.01 0.02

RCAA 1.92 0.79 1.04 0.92 0.92 0. 41 1.00 49.95
i RAA 0.04 0.02 0.02 0.02 0.02 0.01 0.02

RCAA 1.64 1.07 0. 81 1.09 0. 88 0.51 1.00 62.34

3 % i T 5 2 TR A 1 0 UL PR B RN £ 5 5 T B L PR 52 1) —

AR S Z2 0710 A [R] 19 £ 3 6 90 e i X 5 o
TR Y SR A B E SR TP, AAS RNV
JE SNBSS TR, AAS R &, Ui AR A
JFE IR B R 5 CS 25 R T 2 5 3 30T 1 DR 2
R R LR B A e A, €S (T 100, ) 545 v 4R
P18 2 SR 42 30, R T A AR I i 5 S R LU &R 2K
B, OB — A AT PR, — R AR L, B SR
{E R, I — B AR A 2B AR, 2 HE R 4
B S WHO/FAO 5 X8R 1 2 66 1R 8 422 3l i), D)
RCAA 423 1,RCAA 55T 1 sEULEH RE NS &9k A {4k
W, RCAA /T 1, MUEHTA 2 RCAA KT 1, D5 B
B E, WL, H=FORRE PR 7 X, 15 R B A
— BRI LR A [H], R = 3 10 5 — B ) & R 2 A
AT .

R IX 5 AR UL B R BT 16 b4 B R A
JEFEATT A B T A 7 TN AR 4 AN B R LA M A
AN AR IS AR, R 16 FhE LR, 7
AR T AR A i i, R s
EAA SEAA ;5 MR EAA HhDITR 2 R 5
SRR SRR, AT LA A BRI R B B R A O R D
S SR AL RE 2 AR 8 FVECHE =43 5 95 2 % AR 4 A i
JIE RS B AR, AR AR P BE AR IR R & ORI AR R AL,

EAA 22— [A] B3 01 OB O S R e i 1y Bk, 7
EREIE TR, B W E IR R I G A A A
It RS, A R R A R 2 e ok S
(AR 2 R , L2 B 5 i R R A 5 S8 R el
FEEEL) 5 R FH A RIS E R A B R, A
FUR KA F R ) 2 S R (10 2H i o3>0 36wl 7 s B
Shy i 5 14 S AL (] o I 2 R o L O, R
128 AR (A B s TUEOR W 53 40 4 R B, 7l LA
i B AR E AR S, BT FaEth R
iR & BT WHO/FAO #5X, HiAy ¥ FWHO/FAO
R 28 Hh O R B i e T OPE A B B O
RIR oIS, AR & HME; FIEE, 78 AAS 3F
Wb, IR s IR 1 2 B IR O B AN, A T AR B Wl
FFIH ; R 2 R LU R A0k, 5 M T 8 A T
S E M EB Y B W YR B E SR
EIA , e AR, 5 Fh e R A B i & L R 4
RN E R+ R o s e, v LU 58 & RN
MR AR T AR eSS e e e
ME, BA—EmE T E X,

25 TR IR BN A T, 8 A S W A Y
ME iz AR ) AAS . CS . RAA  RCAA LA & SRCAA
B IRAE T 0] DAk R AR 1 R S B DL SR



