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Abstract: To study composition.and.content of protein amino acids (PAA) and nonprotein amino acids (NPAA) in Letinous edodes and
Flammulina velutipes, and to evaluation their nutrition and flavor, the composition and content of PAA and NPAA in Letinous edodes and
Flammulina velutipes were determined by. OPA-FMOC precolumn derivatization and HPLC. The results showed that Letinous edodes contains
15 kinds of PAA with the content of 10.99 mg/g; contains'2 kinds of NPAA with a content of 2.37 mg/g. The content of essential amino acids
(EAA) is 4.39 mg/g and the content of flavor amino acid (FAA) is 5.40 mg/g. There are 14 kinds of PAA in the Flammulina velutipes with
content of 16.79'mg/g and 2 kinds of NPAA with the content of 3.99 mg/g. The content of the EAA is 5.98 mg/g and FAA is 9.96 mg/g. The
method is accurate and feasible. It can be used for the determination of PAA and NPAA in the fungi. There are more kinds of PAA in Letinous
edodes than that in Flammulina velutipes, EAA in Letinous edodes was more than that in Flammulina velutipes, and PAA and NPAA contents in
Flammulina velutipes were higher than those in letinous edodes. Flammulina velutipes occupy high nutritional value and delicious taste, while
Letinous edodes possess a balance nutritional value. The results in this work were helpful for the re-development of Letinous edodes and
Flammulina velutipes.

Key words: Letinous edodes; Flammulina velutipes; protein amino acids; nonprotein amino acids; OPA-FMOC precolumn derivatization
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2538 (Ser, fit'5 wkq16090603). H& [l (Gly, it
5 wkq16110106) 73Z 2 (Thr, L5 wkq16090801)-.
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MR (pH 10.4) 7 mL, ZfF 1 mL, 3-3FEAER 125 uL,
iR, FMOC ¥W: BUFMOC 40 mg, N Jfi% 8 mL
Wit
1.222 f{aifhgft

i FE: Alltima C18 #3:(4.6 mm>250 mm, 5 um);
K. 25 °C; izhil A: 25 mmol/L s — S 88-1Y
SN (R 995:5, pH=7.2); WiEhAH B: 50
mmol/L R —SN- -5 (RFREE A 50:35:15,
pH=7.2). BEEVEMFEFA: 0~8 min, 5%~19% B;
8~20 min, 19%~35% B; 20~34 min, 35%~60% B;
34~40 min, 60%-~70% B; 40~50 min, 70%~100% B;
50~80 min, 100%-~100% B. ifti%: 0.8 mL/min. &l
PK:: 0~60 min, 338 nm; 60~80 min, 262 nm. f#if]
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Fig.1 HPLC chromatograms of mixed AA standards sample(a),
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AR, AR AERIGE AA &5

R 119 FAA FRfERRZ

Table 1 Regression equations and correlation coefficients for AA

2 AR Fr A i PR (ug/ml) 58 B)/(mg/mL) = )27 A2 r?
Asp 0.0563 0.0113~0.2252 y=15817x+19.884 0.9999
Glu 0.0987 0.0197~0.3946 y=15151x-5.6679 1.0000
Asn 0.0532 0.0021~0.2126 y=15452x+33.694 0.9999
Ser 0.0474 0.0095~0.1894 y=20040x+16.608 0.9997
Gly 0.0229 0.0046~0.1828 y=28730x+95.841 1.0000
Thr 0.0983 0.0100~0.1966 y=18100x+35.893 0.9990
Arg 0.1003 0.0100~1.0028 y=11808x+70.622 0,9999
Ala 0.0615 0.0025~0.2458 y=24755x+20.240 0.9998

GABA 0.0580 0.0023~0.2318 y=17453x+3.3576 0.9999
Tyr 0.2200 0.0044~0.2200 y=11039x+30.004 0.9990
AABA 0.0979 0.0039~0.1958 y=21816x+21.964 0:9996
Val 0.0509 0.0020~0.0407 y=19498x+6.7282 0.9995
Met 0.1082 0.0043~0.2164 y=14611x+13.244 0.9996
Phe 0.1129 0.0045~0.2258 y=11946x+40.050 0.9997
lle 0.0941 0.0036~0:1804 y=15499x+20,913 0.9997
orn 0.0656 0.0039~0.1972 y=21877x-34.963 0.9996
Leu 0.0601 0.0036~0.1804 y=16397x+3.937 0.9994
Lys 0.050 1 0.0040~0.2004 y=23719x -29.360 0.9995
Pro 0.5790 0:0046~0.1158 y=14312x - 7.2352 0.9998

23 PBAHHEE

17 1 AA {£E4 58] RSD 43 AR E 0.01%~0:26%2.
6], WETHFY RSD 43 AR 1.56%~AT77%(a], 72k
BRI

24 FHEEREMK

17 Fh AA (B3I 8] RSD 7 T 0.02%~0.34% i,
VT AN RSDA T 1.72%~4.78% 2], B Z VLB
PR

2.5/ ik R RE

E 24 ho N, 17 F AA £ E] RSD N
0.02%~0.24%,/ W&HA RSD 4 1.41%~4.42%, FEHIFE
M TE 24 h NERE PERLLT

2.6 fAFEE
AARIE A AR [EIE )y 101.24%~105.59% (1],
VLI Z Ve B A e
2.7 FHE R aEHERETN
271 AR AATEE PAA F EAA B FAA T4

U M i PAA B B E 45 R a2k 3 B,
PRI ZEH PAA & BAFERURN I Z 7 &5 46 PAA
B4 1679 mglg, HHvH 6 Fi EAA, 421K Thr,
Val. Phe. lle. Leu. Lys, &8 4598mglg, 4R 5
CAMIEAZRY, RS SETTERIRIE. AT
A XK. & PAA E&E4 1099 mglg, HH EAA
NT R, SN 4.39 molg, RGN EAA FELZ
T Meto PR HEHBET, S5%0 PAA. EAA &
BRE, ERMER: FHEF EAA MR, HIEN
{E 3547 .

TAV A 2R 5 I {85 SRR S R B
(B0, ASHIE 7t 2 [ W R B SRR (K 5
P, Wik 3 W, EFRGETHORTIRERIEN FAA
4 Glu. Arg. Ala. Val. Met fil Lys, H TAV {857
984, 15, 28, 1.4, 43, 1.3. fE&EET FAA )
TAV KTHRIERA Glu. Arg. Ala. Val. Phe fll Lys,
HTAVESHIN9.1, 21, 44, 15, 16, 3.1. EF
T, FAA SN 540 mglg, Glu fIl Met 3 E (1)
FAA, H& 84 3.83mglg, fEE&EMTET, FAA B&EN
9.96 mg/g, HFEZ FAA 5 Glu fil Ala, &4 5.38
mg/g. Glu 2R IR FIRMER R, Ala NEH
IR S IR, Met A A S s A T T B A
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NPAA JEBRH RN PREE FTH W, 20 Fha LR
ZHMNEIAER:, BRSS5mattis, BahuE. il
SEAYNEYER, PR NPAA 5 GABA H1 Orn,
FEd NPAA &5 2.37 mglg. &4FaiEd NPAA &
&4 3.99 mg/g.

BIETRON o BHE TR »-2E TR, p-2IHE
TER=FhKM, WEAMEIEHS, i GABA BT
SR R, HAA M AEYETE, . %
M HUEEFE. PUHvER. MRz Jya52 2, Zepifh

aHE RN E] GABA, HE 44+ GABA S &N
2.38 mglg, FLEPoAN 159 molg. 1E AT RIEE M,
SFDA ftF GABA RI{E N B siAs Nz, FRIER e H
ANEATHEE 500 mg/d.

BZERIEN NPAA, [FIFERAT 2 A,
HHZS5REMER, MOUER —EmfgEsEiEH, nf
DAL N U B S P 151 I =1, R O AW T e
BEE AR AR, FIRAEAG R G . FURN
TEHEP), fE4E A E N 1.61 molg, FEEETH 0.78
mglg. &EF%iH NPAA FrEm T8, 4ia it
By, FEEACIZ IS RETRE, S EFRE R T
it o

+2 BEE. BEM. ZEEM. MEERE %
Table 2 Precision, stability, repeatability and recovery tests of AA/(%6)

A4 % BIRSD & 4 H/RSD #82% IRSD ERES

A PR A1) AR RG] TR RG] ] e i FH#E RSD
Asp 0.26 455 0.22 4.78 0.24 4.10 101.63 4.44
Glu 0.08 1.98 0.34 3.00 0.07 1.80 101.24 461
Asn 0.05 2.16 0.26 258 0.08 1.95 103.90 1.14
Ser 0.05 156 0.29 2.20 0.08 141 104.15 1.23
Gly 0.03 2.05 0.19 1.72 0.04 1.83 102.12 3.56
Thr 0.04 1.89 0.18 2.99 0.04 171 104.65 2.77
Arg 0.02 1.79 0.10 3.00 0.04 1.61 105.59 3.06
Ala 0.03 177 0.07 2.46 0.03 1.59 104.70 2.85
GABA 0.02 2.13 0.03 1.77 0.03 1.90 102.27 2.26
Tyr 0.02 4.77 0.02 173 0.03 4.42 103.13 2.30
Val 0.01 2.27 0.05 3.49 0.02 2.05 104.20 3.60
Met 0.01 1.83 0.05 3.03 0.02 1.64 104.74 3.36
Phe 0.01 2.14 0.06 3.11 0.02 1.92 102.11 1.18
lle 0.02 1.87 0.10 2.58 0.03 1.67 102.72 2.48
ormn 0.01 173 0.07 243 0.02 155 103.66 1.09
Leu 0.02 1.87 0.16 2.42 0.03 1.67 104.06 1.83
Lys 0.03 1.95 0.12 3.55 0.05 176 105.65 3.54

=3 B EHEPMEERTAVE
Table 3 Content of FAA and TAV value in Letinous edodes and Flammulina velutipes( xds, Letinous edodes: n=7; Flammulina velutipes:

n=4)
N AA £-&/(mg/g) TAV
AA PRI AFAE k30 B1E/(mg/g)
A3 AA4taE A% At 3E
Asph & (+) 1.0 0.2630.09 0.2430.09 0.3 0.2
Glur # (+) 0.3 2.5340.75 2.7330.39 8.4 9.1
Asn - - 0.4140.11 0.340.07 - -
Ser #(+) 15 0.4430.07 0.8630.18 0.3 0.6
Gly? #(+) 13 0.3020.10 0.7930.17 0.2 0.6
Arg & (+) 05 0.7340.23 1.0440.23 1.5 2.1
HTR
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H#EW

Ala® # (+) 0.6
Tyr? - -
GABAA - -
OmA - -
Thr* #(+) 2.6
val* A1) 0.4
Met* FIHE(-) 0.3
Phe*n () 0.9
lle* () 0.9
Leu* =30 1.9
Lys* H1F(-) 0.5

% BAE (EAA)

EZh AR (FAA)

EaRLE (PAA)
&G AL (NPAA)
BHB AL (TAA)

1.6840.16 2.6540.16 2.8 44
0.2240.07 2.1540.07 - -
1.5940.36 2.3840.36 - -
0.7840.29 1.6140.30 - -
0.54+0.08 0.50+0.08 0.2 0.2
0.5740.08 0.61+0.08 14 15
1.3040.26 ND 43 ND
0.4140.06 1.4040.07 0.4 16
0.3440.06 0.5140.06 0.4 0.6
0.6040.13 1.4340.13 0.3 0.8
0.63#0.14 1.53#0.14 13 31

4.39 5.98

5.40 9.96

10.99 16.79

2.37 3.99

13.36 20.78
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