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Amino Acid Composition and Nutritional Evaluation of Proteins in Six Samples of Cultivated Flammulina velutipes
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Abstract: To evaluate the nutritional value of proteins in commercially cultivated Flammulina velutipes, the amino
acid composition and crude protein contents of 6 samples from different factories were analyzed. The contents of taste-
active amino acids were determined and the nutritional value of proteins was assessed by calculating amino acid score
(AAS), chemical score (CS), score of ratio coefficient of amino acid (SRC), essential amino acid index (EAAI) and
protein digestibility corrected amino acids score (PDCAAS). The results showed that 18 amino acids were detected in the
hydrolysate of each of the tested samples, with taste-active amino acids accounting for 56.28%—57.37% of the total amino
acids. The content of essential amino acids was close to the WHO/FAO reference protein pattern value; the most abundant
essential amino acids were Met and Lys, and the limiting amino acids were Val and Ile. The SRC values were between
72.61 and 82.07, and EAAI values were over 90, both being close to those of ovalbumin. It is concluded that commercially
cultivated F. velutipes are rich in taste-active amino acids and high quality proteins that are easily absorbed and has a great
potential for the development of flavored foods. F. velutipes is recommended to be combined with cereals and meats in diet
for the balanced consumption of amino acids.
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Tablel Amino acid composition of proteins of . velutipes
ST AEMEE (mglg)
REBHR A B C D E F
FRE W Thr 843 738 733 789 824  7.69
R Lys 843 888 900 9.08 1108  7.60
AR Leu 1174 1001 1025 1055 1167  10.00
DER SFEER lle 713 542 633 651 618 620
ER H A Met 1452 1346 1508 1239 1441 1231
KHA Phe 886 720 892 761 951 744
SRR Val 791 645 667 743 745 702
BZR Tp 234 159 233 266 196 157
RAEE Asp 948 1028 867 927 961  8.68
A Ser 565 701 600 606 804 529
HEE Gl 2278 1720 21.00 2083 2078 17.19
HZW Gly 739 636 692 661 775 628
ENE WZE Ala 1713 1131 1458 1422 1382 12.89
AEG LB Cys 487 458 317 47T 500 446
Fit R Tyr 322 673 308 312 853 388
4% His 870 523 475 761 588 7.02
FEEM Arg 296 682 408 294 784 364
[ 2 Pro 939 720 633 853 951  7.69
BEMER 160.96 14318 14450 148.07 167.25 136.86
WHAER 69.39 6047 6592 6413 7049 59.83

DEAERIMEERS 4311 4223 4562 4331 4215 7
DERRERADERERI% 7578 71311 8388 7639 7284  77.68
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Table2 Contents of taste amino acids in proteins of E. velutipes
A B ( D E F
AL 48 i | ] 4
o Jg thire (ng) il (ng) Hli%e @ Jg thire (ng) tie (ng) thire

HREER 006 00 048 1909 96 05 009 03 09 1817 55 BR
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= (48.00 mg/g, 29.82%) , BFEM A EH R IENR S &
AR (39.25 mglg, 27.40%) . EFESLINTS HREIEHR 5
B (18.04 mg/g, 10.79%) , DFEM %K E IR
GEBRIL (1073 mg/g, 7.25%) . 6 MVEEF I3 Ff
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Table3 Essential amino acid composition of proteins of £ velutipes
mg/g pro

AR Thr 240 51T 5075 538 4924 616 3 40 5l
BEm Lys 40 601 628 613 6624 536 909 3 55
AR Leu N9 050 09 715 675 07 7450 &
FRER lle 430 386 4383 B9 69 4529 0B 4 6

REBEMAR Met+Cys 12048 12598 12630 11586 11606 12258 12121 70 88
AWARHRER PetTyr - 7500 9726 8304 7249 10785 873 8641 60 100

HER Val 4916 4504 4614 5019 M55 5B 4B S 64
5% Tp 45 1110 1615 1797 12 147 13810 16
B4E 48136 SOL31 49942 48637 50234 49819 49483 360 513
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HUFEASA (513 mg/g pro) Hr, G4t 4 1 R
HHbFEEREEFE.

S J7IH, NN EIER IS R U, A a s
1 R AR 7 B R & R e L AR A R b
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Table4  AAS values of proteins of F, velutipes
%
FIBAR A B C D E F
JR R Thr 13101 12892 12687 13321 123.09 14040
A Lys 14973 17717 17795 17525 18925 158.73
SLE M Leu 14587 14099 14187 14251 13951 14614
FE g Le 11075 9465 10957 109.98 92321 11322

AR IR Met+Cys 17211 17997 18043 16552 16580 175.12
KA BAR Phe+Tyr 12516 162.10 13841 12082 179.76  137.88

L5 1 Val 8039 8189 8388 9125 81.00 9332
{85 Trp 14587 11097 16148 179.68 11723 11473
SEURHIZ LR AAS 8039 8189 8388 9125 81.00 9332

AASTRRF IR 15T Hh 3 — 0 T 2 ZE R 5 WHO/FAO 1Y
SRR AN R S B E . AASEHEIT100%,
VP U R 1) A ok, B AT S SR (E
B . AASTR T 100% 1 R PR Z iR, R m K m ol

BIRGI AR . WRAFTR, T AASTHE W &4 4
TR it T S5 1R ) 2 TR S o P — I ) 2 R 38 O B R
(AAS 81.00%~93.32%) . REIRE A, A FES
Hopth oo 75 A IR 7 B 5 T WHO/FAORRHERE S, ik 1
S R R E IR T AR T N E A TRl
FIFIH
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CSH T VPN 5l B 5 A e — 0 75 S L R B AR N 2
5 AR UE ORI B O B TR S R AR S R R
5. CSHEEIR100%, Shnk DA N, B35
M E s . CSIET100% AR # & IR, Hh iR
NSRBI IERR . WRSHR, A S5 G R I
PRI R N B (CSYIME63.69%) , EE2FRHIE
FEWREHE R (CSHIMET4.59%) - EFREF R+ B
BRI B AL 0P o b, S AR L TR R .
WERMAEA. By Ev F 4 MFES P ONR G LR, L
FBEE T ICSI ~69.35%, TiiDEESHICSH112.30%,
Z B $42.95%; EFE G RN AR + B2 K KCS K
107.85%, LUDFESIHICS (72.49%) % 1 35.36%.
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TableS  CS values of proteins of E velutipes
%
FERFA A B C D E F
JRE R Thr 10275 10111 9951 10448 9655  110.12
TR Lys 9528 11275 11324 11152 12043 10101
FEK Leu 9991 9657 9717 9760 9555  100.09
REEM e 67.12 5736 6641 6665 5595  68.62

EEB LR Met+Cys 13690 14316 143.52 131,66 13189 139.30
KNEMR+EEM Phe+Tyr 7510 9726 83.04 7249  107.85 8273

SRR Val 7682 7037 7200 7842  69.61  80.20
R Tp 91.17 6935 10092 11230 7327 7171
SR 2R CS 6712 5736 6641 6665 5595  68.62
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W Z AT EARE IR, REY R R IR AR S
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B, RN I B R T S B IR T A LA B DT R
EARMEFMEME ., SRCEET100, &S RN
ERRMR" . R &I, 6 i &4 75 5 A RCH /)
HYINBEIR, SAASTHEL R 8 F2MRH &R
VRS AR, SCSIHHRSR 8. 6 MAFM & 1
FEEHSRCIET2.61~82.072 8], “FHI{H ~77.80, HFA
FESSRCHE i, ERESEAR. Mk L, &450SRCE T
KEHBWEHINAK (70.5) o K (53.15) © EXK
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Table6 RC and SRC values of proteins of E, velutipes

PR RC

EE G B 1 5 c 5 : -
5 Thr 0988 096 091 095 091 104
R Lys L1222 132 127 125 139 LIS
FEM Leu 1092 105 101 102 103 108
T A e 08 070 078 079 068 084

AR IR Met+Cys 129 134 129 118 122 130
KHEAB+FER Phe+Tyr 094 120 099 086 132 102

B Val 067 061 060 065 060 0.9
/5 Trp 109 08 LIS 129 08 085
SRC 807 422 7172 7859 7261 8156
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90. Ui BH 45l i B 1 o 7 E R I AT MR A, AH E LA
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(8.2%) . Tk (10.8%) . K#F (11.9%) Fi/h%
(11.6%~12.8%) P, XKW 4% 1 7T LA FEAE N —Fh
SREUEE H BT 8 5 1R

YR AR R EBRA R G B R, (HHEE
FEME MRS IR T TS L RAEROF R &
M. ARFRAR S EHEA P L HEERT
MAR. EERGEFES, MTIEEARER. AR
AR EYR I EIRGIEIER, FN R AR 1%
TR, A VB NI SRR A S R R
BAEKKESEENGE: BEAR (CHEMEER 2
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