FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2021.06.012

AEmHEITHEHNE

BIHECH BE 2368 | 2021 F6 A | RS

5T Ot 5RO

Analysis and evaluation of nutrient components of different strains

of Flammulina filiformis
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J6759, J5849 and J6284 as materials, the nutrient components
and mineral elements of different varieties of Flammulina filifor-
mis were determined. The amino acid composition was analyzed
by AAS, CS and RC. The 9 strains of Flammulina filiformis
were rich in nutrition, high in K, low in Na, heavy metal content
was far below the detection limit index, and they were all low in
fat and high in protein products. The contents of glutamate, me-
thionine, aspartate and leucine accounted for 53.25% of the total

The total contents of essential amino acids ranged

from 50~87 mg/g., which were higher than those of FAO/WHO

amino acids.

mode and egg mode, and the isoleucine content was the closest to
egg mode. The 9 strains of Flammulina filiformis were divided
into 3 groups by cluster analysis, and there were significant
differences in amino acid content between the yellow strains and
the white strains. The 9 strains of Flammulina filiformis had
high nutritional value, which could complement each other with
other foods and optimize dietary structure for improving dietary
level.It can also provide theoretical basis for nutrition evaluation
and breeding new strain of Flammulina filiformis.

Keywords: Flammulina filiformis; nutritional composition; amino

acid composition; nutritional evaluation; clustering analysis
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Figure 2 Comparison of crude proteinand crude fatcontent between 9 kinds of F. filiformis
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Figure 3 Comparison of crude polysaccharide and reducing sugar content between 9 kinds of F. filiformis
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Table 1 Comparison of mineral and heavy metalcompositions between 9 strains of F. filiformis  mg/kg
TE 16932 16933 16934 16935 J4137 J5128 16759 15849 16284
P 5.470X10%¢ 5.820X10°¢ 5.490X10%¢ 5.470X10%¢ 6.760X10°" 7.360X10%* 6.580X10°" 6.510X10°" 6.280X10%¢
Ca 85.300° 237.000° 102.000° 76.600°¢ 13.0004 22.1004 19.8004 15.4004 14.8004
Na 217.0004 517.000" 427.000°¢ 249.0004 473.000" 485.000" 728.000° 387.000°¢ 395.000°¢
Mg 910.0004 962.000°¢ 1.050X10%>  1.200X10%* 1.110X10%> 1,250X10%* 1.070X10%P 923.0004 972.000¢
Fe 32.6004 32.9004 30.6004 38.400¢ 74.100°¢ 81.000" 79.700" 91.900° 86.200"
Cu 3.170¢ 3.340¢ 4.3104 4.900¢ 7.080* 6.290" 4.570¢ 4.2804 5.120¢
Zn 39.400¢ 43.700" 41.300¢ 49.300* 37.600¢ 44.700" 46.900" 33.2004 35.7004
Mn 4.060¢ 4.720¢ 4.3804 4.4304 5.510° 4.770¢ 4.970" 4.770¢ 4.790¢
K 1.760 X 10*  1.870X10% 1.890X10% 1.750X10* 1.610X10* 1.720X10* 1.670>X10* 1.580X10%* 1.550X10%
Se 0.012¢ 0.036" 0.031® 0.0104 0.012¢ 0.020° 0.017" 0.014¢ 0.0104
Pb — — - - - — — — —
Ge 0.030" 0.036" 0.048% 0.019¢ 0.0104 0.0114 0.0094 0.014¢ 0.014¢
As 0.110" 0.160% 0.180% 0.080¢ 0.080°¢ 0.060°¢ 0.0304 0.0404 0.0404
Hg 0.008¢ 0.038" 0.057% 0.007¢ 0.006°¢ 0.005¢ 0.006°¢ 0.006¢ 0.006°¢

T = RN /NE TR IR SR E 2 5 R (P<<0.05),

(P<C0.05); J4137 Jir &% Cu A Mn & 3% & F 5 A & F
(P<C0.05);J5128 fif &7 P 42 & T Hofth 5 Rl (P <<0.05),
fi & Mg 1837 T W 16935 2 Ah i Hofth 5 Ff (P <C0.05)

FE BT . o, J5128 1 B LM & & de i » J6759 IR
Z.J6932 My Ee Ak, AT 17 FhE LR . & | S B AK
WHB R (Glw) EE R (Met) , KL Z R (Asp) \EE R

J6759 Fir & Na i 3% 5 T HAth 5 Fh (P<C0.05);J5849 fif & (Lew) N AR (Ala) & R (Lys) & W (VaD) . &k
Fe 25 T HALH A (P<C0.05), WAN AR EH  (Thr) & B (Ser) . H & 1R (Gly) K &R (Arg) N A
Se, T il g 45 42 8 A4 K L3R m P& Ak DL S e g T i, X R ik (Phe) . 57 22 & Ik (1le) |l & 2 (Pro) & &R (Tyr) .4

I A A 10 25 90 BT 3 R 0 56 T 0 1
T P IR H - Ge. H As 10 75 ik 51 T £ 90
AR

A (His) CERAR (Cys) . Hp , AR HAR . KL
AR 2 &R & i BB IR & A 53.25% . 9 N ah
W, J5128 [ T A R R B = R J6759 IR &2, 16932

2.3 HAEBREFTEN Bk, 58 A R A AR — 85 IAA/TAA H 15
2.3.1 RFEFEHHEERRSEILE BER2ATM,  0.43~051,18%E T FAO/WHO 42t 1y B AR 5 1 B

9 Fh gt as By & EALRR ARG e B E A 17 R E SRR R
Bk 7E 109.35~192.56 mg/g, f& — Bl H 2 19 L R &K

HE (0.40) ; IAA/NIAA {H1E 0.69~1.05, ¥ L HI A 2R
FEARAE(0.60) &, Hivh J5128 1 J4137 1 IAA/NIAA {8 3E
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WAL T 0.6, UL S 414 BT & A B A BT AT DIE S — B 16932 R J6933 iy & ik SXG AR X ME Fe 3k . tbsh . B
PEEE F # IR R U R T AR R OB T FAO/WHO LU
2.3.2 Wil BRI MY i 3 TR0 gt g b EBLUE R IR S S X AU AR E . 9 Rl g
Tl BT 5 110 0 TG B HE PR 5 HEAE 50.27 ~86.43 mg/g. W RGBS HELE 6.06~11.34 mg/g. 5 RFEFE N
T FAO/WHO BLxURXG HEAEC, UH BE 9 Ff G B 45 2 A Fﬁ% 6 ﬁé%ﬂ'&?i%ﬁ‘ﬂfﬁim%%*ﬂe N Bl A A

JBT e A 6 T AR R O i A S AR VR A 2R R A F 8 B B A U SR - 0 25 DB TP AR L A A T
R2 IMEHBETIRESERSEILE'
Table 2 Comparison of amino acid between 9 strains of F. filiformis mg/g

R 16932 16933 16934 16935 14137 J5128 16759 15849 16284
K& H R 8.12 8.80 9.44 8.65 13.54 15.80 13.91 11.53 9.52
BAM 22.57 26.37 26.22 24.22 37.45 38.04 44.70 22.99 26.03
27 5.13 5.48 5.76 5.66 8.23 9.42 8.52 6.56 6.20
iy 4.53 4.89 5.32 4.68 7.89 9.47 7.94 6.50 5.26
HAEm 5.03 5.48 6.14 5.60 7.36 8.45 7.48 6.35 6.09
A 4.95 5.42 5.92 5.60 8.45 9.40 8.36 6.87 6.46
I 2 2 4.10 4.10 4.85 4.41 6.78 7.38 6.65 5.06 5.17
N R 6.74 7.09 9.37 7.01 9.71 11.56 10.76 8.99 9.16
MR R 6.11 6.69 7.42 6.82 9.17 10.13 9.16 7.20 7.12
B 4 R 12.01 12.26 12.25 18.30 10.13 20.37 19.70 23.75 14.83
R 6.86 7.28 8.04 7.38 10.72 12.50 10.74 8.93 8.45
21 R 2.86 2.97 2.89 2.37 5.00 6.01 5.32 3.77 3.37
i R 6.06 6.69 6.65 6.62 9.76 11.34 9.88 10.07 8.50
% &R 3.37 3.73 3.76 4.09 5.02 6.20 5.94 5.04 4.44
R E R 4.37 4.65 5.14 4.54 6.77 7.65 6.54 5.35 5.29
AE A 4.78 5.21 5.55 5.19 7.01 7.49 6.99 6.59 6.45
2 b 2 R 1.76 1.59 2.23 1.81 1.26 1.35 1.29 1.72 1.63

CTAA 109.35 11870 126.95  122.95  164.25 19256  183.88  147.27  133.97

IAA 50.27 53.54 56.96 60.35 68.29 86.43 78.60 75.52 63.16
NIAA 59.08 65.16 69.99 62.60 95.96 106.13 105.28 71.75 70.81
IAA/TAA 0.46 0.45 0.45 0.49 0.42 0.45 0.43 0.51 0.47
IAA/NIAA 0.85 0.82 0.81 0.96 0.71 0.69 0.75 1.05 0.89

T O TAAFIER S TAA 7 A TE R B i s NIAA AR 0 75 2 L R

RS IMEHBETFLALERERAMSN

Table 3 Composition analysis of essential amino acids in 9 strains of F. fili formis mg/g

HILR 16932 J6933  J6934  J6935  J4137  J5128  J6759  J5849  J6284 FAO/WHO fEx 39
TR 4.95 5.42 5.91 5.60 8.45 9.40 8.36 6.87 6.46 4.00 5.10
4R 6.11 6.69 7.42 6.82 9.17 10.13 9.16 7.20 7.12 5.00 7.30
PREmR+ ] ] ) )
o 13.77 13.87 14.48 20.11 11.39 21.72 20.99 25.47 16.46 3.50 5.50
2B e = iR
SR 6.86 7.28 8.04 7.38  10.72 12,50 10.74 8.93 8.45 7.00 8.80
AR 6.06 6.69 6.65 6.62 9.76 11.34 9.88 10.07 8.50 5.50 6.40
RINEAR+

o 8.15 8.94 9.32 9.28 12.03 13.69 12.93 11.63 10.88 6.00 10.00
it = iR
SR 4.37 4.65 5.14 4,54 6.77 7.65 6.54 5.35 5.29 3.50 5.50
MR 50.27 53.54 56.96 60.35 68.29 86.43 78.60 75.52 63.16 35.00 49.70
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SRS R A2 BN AL B3 A2 v AS B B B R
S N AR IR UM R BRI BTSRRI,

2.3.3 DTHAEABERMEAZELRIES mE 4 AH.J6932 H
B i = R 2k e = R 2 Ah, H At A S TR 1 5 3T 4 A X
AR A ST, b 3 — R R o &R . thh.
Wk 16284 55 — PR 22 JE 1R 0 201 24 R » W % 4 IR+ 2 IDE 4 I
BB R Z I B & T AR AAS HE KT 100, UL
B 4 B o DT A 1 R AN (v A R I ARl

2.3.4 MFEILBRAAITS RS ATALER J4137 Z
S 8 AN A B P B A — BRI R O e &R . CS
{HTE 78.40~99.86, 9 A4 i S Ay CS {8 Z 7] T . 2%
ZE 5B J6935 I J5849 FF & (W # & R CS EAKF 100, K
55 PR SRR 2 A0 L T A R T S R R R o B
SR R T AR + B R W se R CS [E ¥ | F 100,
2.3.5 HERBEITMOTEAILR HE 6 /.9 fi 4
Bl B B A R R B R 1Y RC AL LA K J4137 (9 95 &
BRI RC H KT LTOEX D Z 40 AN T TOH R R
JE). J6932.76933,J6934,J6935,J4137,]5128,J6759 #il
J6284 1ty 2F — PR 22 BE R 4 O 58 2 R L J5849 1Y 55 — BR
RIEM AR E . SRCAA (Hifk#:F 100, # R HLEN

*x 4
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BB R . 9 Fh & EF 4k 19 SRCAA {H7E 58.60 ~
87.83, FHH Ky 71.21, HIy# T 50, YWl 9 Fp 4 41 4
MEEREFRNEES.
2.4 BREHH

ZEA 9 Rl T2 AAS.CS.RC fil SRCAA A, I
LR Ry AR AT RR R AT S5 AN 4 BTAR . FERR
[CHE Bl 4 B 4% 9 Fh 4 51 4 43y = K28, Hovp J6932,
J6933.76934.J6935 #1 J6284 AJ Iy —25,J4137 .J5128 F0
J6759 A —26,)5849 55X Wi R2EA U W 1Y 4 5, 5k
H—2. BB T 4 W AN [6] 4 4 4 2009 25 Pk
16932.76933.76934 Ml J6935 Z HI| B fy— 2, J6284 A
Z— RS, Ot R B W — K 2, 5128, J6759
N JAL37 b Sy B Bl L (H 5 J6932 RAIEL K RKIT,
TERSEIE & B B AP BOK 25 5, 15849 g (1 £ i i, 3
REkSEaRMmbFErEER.
3 ik

9 P& B ACE & B A R m W LA
ARG SRR W B SR T & A 2K 5 &, Hh
BHEBRVEAR KL ABAE RS RS, %A%

IFEHBEFRELFEIER AAS

Table 4 Essential amino acid AAS scores of 9strains of F. fili formis

L3 i AN WER WRARFEREAR SEAR AR ANERTEEAR FoER
J6932 123.75 122.20 393.43 98.00 110.18 135.83 124.86
J6933 135.50 133.80 396.29 104.00 121.64 149.00 132.86
16934 147.75 148.40 413.71 114.86 120.91 155.33 146.86
J6935 140.00 136.40 574.57 105.43 120.36 154.67 129.71
J4137 211.25 183.40 325.43 153.14 175.82 200.50 193.43
J5128 235.00 202.60 620.57 178.57 206.18 228.17 218.57
J6759 209.00 183.20 599.71 153.43 179.64 215.50 186.86
J5849 171.75 144.00 144.00 127.56 183.09 193.83 152.86
J6284 161.50 82.40 82.40 120.71 154.55 181.33 151.14
RS IMEHBFFIFLEIER CS
Table 5 Essential amino acid CS scores of 9 strains of F. fili formis
[LaE7S R HER WHREAREREAR AR WER ANEARBER FRaER
J6932 101.04 178.52 303.13 246.62 155.23 326.21 96.20
J6933 103.88 183.53 286.68 240.76 160.91 335.97 96.11
16934 106.47 191.34 281.32 249.93 150.34 329.22 99.86
J6935 95.22 165.99 368.76 216.52 141.26 309.40 83.25
J4137 126.97 197.23 184.58 277.95 184.04 354.45 109.71
J5128 111.60 172.15 278.10 256.08 168.96 318.70 97.95
J6759 109.14 171.17 295.53 241.94 161.87 330.99 92.08
J5849 93.35 140.04 373.23 209.37 171.71 309.86 78.40
J6284 104.96 165.58 288.40 236.89 173.30 346.60 92.69
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B RE:FRERMEHEHE RS DHSEN

F6 IMEHBETFIELEFIER RC 1 SRCAA
Table 6 Essential amino acid RC and SRCAA scores of 9 strains of F. filiformis
itk RC SRCAA
HER HER WRARTEREAR SER BER FEWEARTREAR RadR PHH
16932 0.78 0.77 2.49 0.62 0.70 0.86 0.79 1.00 61.28
16933 0.81 0.80 2.36 0.62 0.73 0.89 0.79 1.00 66.64
16934 0.83 0.83 2.33 0.65 0.68 0.87 0.83 1.00 69.25
16935 0.72 0.70 2.96 0.54 0.62 0.80 0.67 1.00 58.60
J4137 1.02 0.89 1.58 0.74 0.86 0.98 0.94 1.00 87.83
J5128 0.87 0.75 2.30 0.66 0.76 0.84 0.81 0.99 80.18
J6759 0.87 0.76 2.32 0.63 0.75 0.90 0.78 1.00 77.41
15849 0.69 0.58 2.91 0.72 0.73 0.78 0.61 1.00 68.75
J6284 0.82 0.72 2.39 0.61 0.79 0.92 0.77 0.72 70.91
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