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EHEAEBBALEFAT FH

k ORCLERW,E OB EWHE LIRS, FRET
(LT A M B A 0 T2 57 T A KN 450008 5 2. o 4 L B B ¢
ST BRI BT AL 5 1001935 3. 3T Ak £ Ml AT BRA IR K 8 461500)

TE: D4R AT E, A LT EHhAF A AmEI 2 N34 b 0 F foi o 7B 547, 2L
B A T SRR A A RAEIE IR E, ERAM2AFEHFEAERRY>(EAR.
B RS HRE)EZTEFEHE(P<0.05) BARSAKRZYER Aoy HhE, mEH AT
KAEAREHREZF, 2HERELR S Ve M AEF S, LaHFAIFH Ve £ E 4555 0.53
mg/g.0.35 mg/g, A F o Mik 7.38 mg/g.6.88 mg/g, 24t L AL FRENESH 4T F o
B, B A SANRE # 4 K. Na,Ca Mg % FLEVUK Zn . Fe Mn.Se S ELE, L7, 530
K.Ca Mg Mn 2 &4 L3 &, 24 FPRABRLSETFFTEMNEF A, LR T ERPARAR P
BRABRAEFT 5 A A 164.36 mg/g.125.92 mg/g, b ERLB A FT 5 A 5 35.10% .32.87% , 44t
W2ANFEHEIEZERRS LN, FOREESH B AR, LSBT H AR AR, A
T B 09 8 I AR Ao BT 09 TR AT o

KB . 24H3E; ThoRs; RRAL; 54
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Nutritional Ingredient Analysis of Different Parts of Flammunlina velutipes

ZHANG Le'? ,WANG Zhaogai' ,LI Peng’ ,CHEN Lijuan' ,WANG Xiaomin',LI Shurong””
(1. Institute of Agricultural Products Processing, Henan Academy of Agricultural Sciences,Zhengzhou 450008 , China;
2. Institute of Agro-products Processing Science and Technology, Chinese Academy of Agricultural

Sciences, Beijing 100193, China; 3. Henan Zhongpin Food Co.,Ltd., Changge 461500, China)

Abstract; In this study, Flammunlina velutipes was used as the research object. The nutritional
ingredients in upper fruiting bodies and stipe base of Flammunlina velutipes were analyzed and compared,
so as to provide a theoretical basis for the rational exploitation and utilization of Flammulina velutipes
scraps. The results showed that the contents of protein, total sugar, ash and fiber were significantly
different between the two parts of Flammunlina velutipes (P < 0. 05) , while there was no significant
difference in fat content with low level. The contents of total sugar,ash and fiber in stipe base were higher
than that in upper fruiting bodies. The contents of antioxidants vitamin C and polyphenol were rich and up
to 0.53 mg/g,0.35 mg/g in upper fruiting bodies and 7.38 mg/g,6. 88 mg/g in stipe base respectively.
The upper fruiting bodies and stipe base of Flammulina velutipes all contained 47 kinds of minerals,
including major common elements such as K,Na, Ca and Mg,as well as all kinds of microelements such
as Zn,Fe ,Mn and Se,which were good for human health. The contents of K,Ca,Mg,Mn elements were
higher in stipe base than that in upper fruiting bodies. There were comprehensive amino acids in

Flammunlina velutipes with total amino acids of 164.36 mg/g and 125.92 mg/g in upper fruiting bodies
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and stipe base respectively. Meanwhile, the proportions of essential amino acids in the total amino acids

were 35.10% and 32.87% in upper fruiting bodies and stipe base respectively. Consequently, both the

upper fruiting bodies and stipe base of Flammulina velutipes presented similarities of the categories of

main nutritional ingredient, and contained high protein, low fat, rich polysaccharide, mineral substances

and amino acids. Flammunlina velutipes had high nutritional value and good development prospects.

Key words: Flammunlina velutipes; nutritional ingredients; different parts; analysis

451 45 ( Flammulina velutipes) , X4 M) 4% (& 4§ |
Fhas EAR A ER AE L 7E B AR ATz a0 A, T E R
BIpIT B AR, AR VLI, V8 20 5 X Y58 A
SEPE AR o A B TR AN L TR 35 T e, R
B3, A FRNEAR 2 BER TYRSE
FRI AT, HOKE 2R A 2 R S N AR 75 R (0
BT A 2 A o s e s R
AR EFR MG HMME, 2 &L EAPHE.
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BT HR L R R SRR A 4 (H 2
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JoT, > A I AR 0 B 5 PR BE 33k i R Y BT R
N(E87 1 A BU O R A A R e T R S
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1.1 #R5iRXH

SEHEE (AT I TILR T R FH KR 5,
SN AR R B R B MR G R LA R R L A4 T
fik H5 2 BE 3,5 — LAl 3k K b R 45 I T [ 24 4R 4k
KA R A E], 4007 205 240 v 8 B S i
G -250 g T 36 [ Sigma 2w, 3 M4l ;95% £ B
FAb s Ak T, 43 4li; Wk HNO, (65% ) . WL K
(30% ) Wy FAb mtfb 2 A 58 BT, BV - M %%

1.2 (UF5i&&

DHP - 9140A 1 #fe I 8 X446 ( Ll —18
Rl 28 A R A ) ) L SL - 100 7 8 £ 1) e K i AL
(WA KBTS A4 ) GL -20G - 1T & # &
HEDHL( LI RSER2E AT 2 Al E A

L (F+2£ FOSS /4 ]) \TU — 1901 RUE 5 48 4h Af Ul 43
66T (A6 503 bl A g8 A R BT AT A A L Fi-
bertec2010 4= F Zh 2T 4 73 7 2 48 (J1242 FOSS A H]) |
Soxtec2050 4= [ i & W #& R 4t (FF 4 FOSS A
A ) \CEM - Mars240/50 %5 [4] 13 % I ft R 48 (36
CEM 28w ) \7500ce H JERFE A 5 B 1 1A 5 3% AW (38
[ Agilent B} 24 ®] ) (L - 8900 & A2 [ 3 43 #r 1YL
( Hitachi A #]) o

1.3 RIEAHE

1.3.1 Hmar a2 &4 L4k 6 m AL
(3 ~4 em Zo4y ) F1 LB SE AR Y] 43, A HE BB XL
T 50 °C L FE 2 R, T REA REALA RRIE T
TR & .

1.3.2 #FFHmonze KosaillzsK GB/T
12532—2008 J5 ¥ g Wi & = W & = B GB/T
15674—2009 , 5% 2 &l $2 7% 5 2 1 B & &2 0 8 2
I GB/T 15673—2009, % F YL [C a2 &7 s HLEF 48 &
=l 2 B GB/T 5009. 10—2003, 2R F ik A 17 5
e B % 2 B8 GB/T 15672—2009, % I &
MR AR 1 s AEAE 2 C(Ve) il R 2,6 - 44
Bemi e ik LR S I E S IR GB/T 5000.
124—2003 >R FHAFE R A sh /- B AU 2 , i T &
MR e BR M 25 1 F R B IR, SR I 43 6 0l B 125 B gl

E, B M GB/T 15400—94 47,
1.3.2.1 ZWM&E SMAEHE ", R

Folin — Ciocalteu [t {00 5%E o

(D) bRt Ze il AE - 73 5 0.2 o/L iR &
FIRIRER W 0.0.1.0.2.0.3.0.4.0.5 mL 710 mL
ZEREd, MA 1 mL 84k E.3 mL 7. 5%
Na,CO, , 8K ERE 10 mL, R4, % I8 OG i &
60 min, PIZEIH K K25 F1, T 765 nm Lb i 2 W %
B2, LABCE TR & B AR AR WO B2 AR s 22 1l
FrifEh £k .

(2) RV 28 B 5 < ME R AR 0. 200 g 4 % 4+
¥, H 40 mL 2808 K 2 #8350 mL 25 i, & T
100 “C 7K & T ORI 30 min, 231, 7 75 250 mL, i JE,
DBV o W 1.0 mL 8, A 1 mL FC & 5] |
3 mL 7.5% R FRENY W, 28I /K E 45 2 10 mL JR 5],
F A 1 h, T 765 nm LRI WO RE H5 A o it
LA R VR B SRR AR TR R 2 5 i
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1.3.2.2 B E&E KM ICP -MS &EdlE, B Ce’' /Ce'<3% ,HEME 3 K., FbrifERES R Agi-

TRk RSB I AT 45 I T vk

(1) Tlinle % A < K 3 56 b 2 v 3810 %) B8 3 L 2%
FVRR F e 38 W ISR (10% ~20% ) =t 3 1%,
B4l K Ve, 20 5 #E 90 C H1 50 CHE . FF M TH
fiff AE 5 DAL A0 T i R e vh R AT, 1 S AR F A AR 2
b EAT T i, LR B R 85 °C L F(E] g 15 ~ 25 min,
HERRFRIL 0.200 0 g & 5145, & T H A b k17 il
W, A WASER 8 mL, &1k 2 ~3 h, Il A 2 mL
H,0,,# 1k 0.5 ~1 h(fUmHN s AN mshss) o SR
b 35 B T A AT R S . TR AT R
L 15 °C/min F+ & 120 C, /4 +F 2 min; L 8 °C/min
F+ZE 160 C ,{£F%: 5 min; L 4 C/min F}+ & 180 C,
PR¥F 15 min, FFEIR R 2 20 min,

(2) BRI SE < 1 ff I 45 31 8 35 8 T RO o o,
FB K UE R b, A E 50 mL, B A BRI fF
W FICP - MS I & & J0 &R & &, B e 2 ICP -
MS {425 280, i R U F AT SCH fap | o R 4%
B — Bk, BR TAE &40 F :RF D% 1 350 W,
SAAERE 2 C,RFEWE 7.5 mm, ¥ 35 #
15 L/min, 5B S %% 1. 0 L/min, 255 5 1. 14
L/min, Efb Y3545 CeO " /Ce™ < 1.5% , XHL {38 F1

lent 23 B PR BEARKE , JH AR 5 HEAT 3 i AR A
PRUEA & B9 RS E P, P e #E N A5 O Li (Ge (Y \In [ Th
Bi, 7 PR BR 0 3 B AR A A o O 25 (3 WCE I E ) K
T 5% , FHE R
1.4 HiESH

K H] SPSS #1f: Tukey k2 HUHCHEAT I 22 A 56
(P <0.05) % #s 4 it 3 #r , Origin 8.0 B AFuE 7242 4]
TR PG EAE I E + bRt 2E (X = S) o

2 HR G AT

2.1 £HEARASBAEMNETR S HILLE

M 1 AT LUAE 4 o v 85 BT L SO RO 27
Ay E i, AR T A AR, A EhaE 2
A7 F2ZEE TR AL, £5 A2 B 1 i AR T
K SPSS 18.0 i 41 Ak BE 4 14 % 45 b 17 0 W1, &
Frag BRI E SR TR EEER
(P>0.05) , X T EEFEE(P<0.05), K
S VERAR BT EERIREE(P<0.01), S
AT RARCT L ik B4k 19.53% ,
THMEYEE. SHGERETNTFRER T ER
11.04% , &M+ FH.

x1 SHEARAMUERERRSOE

AL K537 % JIg 15 / % A/ % YR/ % B %
IS 6.70 £0.018"" 1.63 £0.012 8™ 22.75 +0.021 2** 10.33 +0.029 6" 37.54 +0.228"F
e 7.77 £0.282** 1.88 +0.086 5** 19.53 £0.256 0"® 11.04 £0.004 0** 47.02 £0.282**

T SRR NG R R 22 53 35 (P <0.05) , R'E T RAUFR 2 e i 35 (P <0.01) , R,

2.2 HEARMBATELK T IR
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Fe Mn Se %5 AT MM T HE , I K Ca,
Mg Mn (1) & 5t 35 L b #B  , id BAS [R] 38 4 % 4 i oo
I R AR B VR TR [ AR AR B
B, a5has 2 DAL K P2 & Bk 30 846. 5

mg/kg, 1M Na W 44K, 1 K 228. 51 mg/kg, A HL AU
B KAK Na #5:81" [W I Ni Cd Pb As ZX%F A\ KA
T 4B TR A E T Y A AR AR

x2 sHEFRBUTRTESE

LR L#B/ (mg/kg) L/ (mg/kg) TR 8/ (mg/kg) HHB/ (mg/kg)
Be <0.000 4.347 x10 3 Sh 0.012 0.011

Na 192. 695 264.326 Te 0.044 0.019

Mg 1159.274 1 470. 691 Ba 0.439 0.837

Al 16 596. 44 20 021.53 La 0.016 0.020

K 29 901. 830 31 791.17 Ce 0.022 0.030

Ca 103. 983 410. 659 Pr 2.186 x10 3 3.515x10 7
Sc <0.000 <0.000 Nd 7.422 x10 73 1.249 x 10 ~2
v 0. 044 0.081 Sm 1.128 x10 3 2.271 x10 73
Cr 1.124 1.358 Eu 0.351 x10 3 0.645 x107*
Mn 7.200 8.563 Gd 2.136 x10 73 3.342 %10 73
Fe 221.56 136. 441 Th 0.439 0.081

Co 0.025 0.02 Dy 1.296 x10 3 1.842 x10°?
Ni 2.502 0.655 Ho 0.316 x10 3 0.47 x10 ~*
Cu 13.157 9.166 Er 2.917 x10 73 3.512 %1073
Zn 46.148 29.625 Tm 0.299 x10 73 0.283 x10°?
As 0.13 0.263 Yb 0.839 x10 3 1.002 x10 ~*
Se 2.886 0.157 Lu 0.691 1.289

Sr 0.677 1.163 Hf 0.067 0.064

Y 6.349 x10 ~* 0.013 Ir 4.407 x10? 0.018

Mo 0.053 0.102 Pt 4.799 x10 3 6.661 x10 73
Ru 0.0385x1077 <0.000 Au 6.497 x 10 ~? 6.517 x107*
Rh <0.000 <0.000 Tl 0.36 x10~? 0.711 x10 73
Pd 6.094 x10 73 12.149 x10 73 Pb 0.127 0.127

Ag 0.032 0.04 Th 5.995 x10 3 19.792 x10 73
cd 0.024 3 0.011 U 1.941 x10 73 5.173 x10 73
Sn 0.207 0.368

2.4 EHEAFRBULIERSENLER & BRI S E E AR s AR G, & b

MK 3 AT LUE e SRR A 2554, B BRANL AR A AR S 4 )l 164,36 mg/g 125.92

A A R R IR Y LA, X S AT

RI3 EHEFRBLESERSE

mg/g, FP A R A A s AR AL B R

R
Bt g vh A LR

= 2
=0 i o

3 #w 5w

B9k 35.10% (32.88% , 32 W 4

AL 1B/ (mg/g) B/ (mg/g)
KITE R Asp 11.593 +0.688" 8.625 +0.619°
T Thr* 7.568 £0.371" 5.578 £0.608"
225 [ Ser 7.026 £0.560° 5.349 £0.534"
B AR Glu 35.978 +2.200° 32.216 +1.236°
H& M Gly 7.436 £0.549" 5.238 £0.573°
WNHER Ala 12.175 +0.890" 8.344 +0.884"
F e Cys 7.745 £0.513" 5.965 £0.129"
4% R Val * 8.855 +0.321" 6.147 £0.552°
7 R Met * 6.457 £0.550° 5.388 £0.657°
SR e ” 5.712 £0.269" 3.794 £0.395"
258 Leu® 9.895 £0.646" 6.711 £0.694°
fi% 2 R Tyr 7.965 £0.451" 6.685 £0.488"
TN & 2 Phe * 9.349 +£0.493" 6.528 £0.533"
WA R Lys ™ 9.857 +0.707" 7.256 £0.612°
HE R His 4.389 +0.228" 2.763 +0.300°
&R Arg 6.619 £0.358° 5.070 £0.530°
Jifi &R Pro 5.739 £0.291° 4.263 £0.417°

T = T AR

RN RO o b e e 9 7S (T S )
BIR BT AT AT, AT A B L S A RN TR AR
AR F 2B SR Lo P S ARAL, A BT BB
MAG W 3 & fE A%, & — PR T 245 1 = B R B .
H A5 48 bR % T 2EAS [F) 3B 07 W) 22 55 b 3, L b B0 1Y
Koy AR B EIREEST LS E. &
Fragh Ve ZW &AM RS WA YFE,
i Ve & i3k 0. 53 mg/g, WAHAEAR T Ve & Bl
0.35 mg/g; ZH &84y 5 4 7.38 .6.88 mg/g., 44t
4 AR B E B A 4T R, S A
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