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Engineering Technology Center, Zhengzhou 450002, China)

Abstract: This study systematically determined the nutrient components, bioactive substances and heavy metal content of
Stropharia rugosoannulata in Bo’ai County, and its nutritional value was analyzed and evaluated. The nutrient components,
mineral elements, vitamins, amino acid composition, bioactive substances and heavy metal content of Stropharia
rugosoannulata were determined using national standards and conventional inspection methods. The results showed that the
contents of moisture, ash, protein, fat, crude fiber, carbohydrates, total sugars, reducing sugars, polysaccharides and total
triterpenes in the tested Stropharia rugosoannulata were 11.43%+0.15%, 8.47%+0.15%, 34.17%+3.17%, 1.33%+0.25%,
7.30%+0.30%, 45.17%+3.75%, 36.67%+2.40%, 3.53%+0.31%, 13.18%+0.05% and 1.420%=+0.005%, respectively. It
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contained 18 kinds of amino acids, of which isoleucine was as high as 6.32+0.42 mg/100 g, accounting for 33.54%+2.92%

of the total amino acids, and the content of 8 essential amino acids for the human body was 11.70+0.91 mg/100 g. The E/T
was 61.94% and the E/N was 162.73%, which were better than the ideal protein model proposed by FAO/WHO. It
contained many kinds of mineral elements, and was rich in content including some constant elements necessary for the

human body such as Na, K, Mg, P, Ca, etc. and some trace elements such as Fe, Zn, Mn, Se, Cu, etc. The content of the

constant elements was more than 1000 mg/kg, and selenium as high as 2.57+0.47 mg/kg. It was rich in six group-B vitamins

including B,, B, B,,, folic acid, niacin, especially the content of niacin was as high as 392.053+17.200 mg/kg. The content

of total lead, total mercury and cadmium were all within the limits range of national food safety standards except total

arsenic. Bo'ai Stropharia rugosoannulata was a good raw material for eating and developing into health food, which was

high in protein, low in fat and fiber, and rich in mineral elements and B-group vitamins, had a reasonable amino acid

composition, and contained water-soluble polysaccharides, triterpenoids and other biologically active substances.

Key words: Stropharia rugosoannulata; nutritional components; bioactive substances; amino acid composition; mineral

elements
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1 mL/min, #£i& 35 °C, KM K~ 360 nm; 21
SR FR S B I L (B A T e e, R b
HE il 28 352 B8 LA F 7 B &, ME AR BR B G R R
10 mg, filA 0.1 mL 10% NaOH FlI/8 iK%, F
JKFE XS 100 mL, 435I BRI W 0.2, 0.4,
0.6. 0.8, 1.0 mL & 10 mL B L85 N, 4% 281K
FEARZE 1 mL, il 1 mL 6 mol/L /) NaOH Fll 1% Xt
FIEAR T EE(H 9 mol/L MIBRERIEMH)S mL, 5, ik
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Table 1 Main nutrient components of Stropharia rugosoannulata planted in Bo'ai County
R K53 (%) K (%) EH(%) g (%) HLEF4E (%) WKL EY (%) BBE(%)
(UEDIN /A 11.43%0.15 8.47+0.15 34.17+3.17 1.33£0.25 7.30+0.30 45.17+3.75 36.67+2.40
FRFAE - 8.72 25.75 2.19 7.99 45.93 383

22 MEHRNEPEERMHERSENH S

H2E 2 A, AT 9 AR BT & B, Be. Bo. 1 2.4 T2 RE R REERA R KITMN
M2 AR AIIZ IR 6 Fh B AULEA: 36, MUK 463,465 241 SAATE P AURERRZ R S it ARRATE ha

15.55 mg/100 g, J Hv 4 B2 % & i i 35 392.053+
17.200 mg/100 g, 5. 4k4: = 5 mY 84.59%, vt T
BLA SCHR AR IE B IR AA BN E 45 (21.31 mg/100 g)H2
HRAR TR 1) B i HOR O R, B 55.23+1.2 mg/
100 g, R4 &M 11.92%., B G4 EIEA
PR SEARA IS RN 5 A= BR D RE AT 0 K s e A 3R,
MNERGE AATH L, T 2iaisbsb7el ™, ik, 47 2 Jk
PAEAR AT LIAE AN IE B dA 4 PP 1B
23 M2 EPH RTRIESH

FH32 3 Wl A7 2 AR &5 E 5 194 (Na) |
(K. BE(Mg) | BE(P) . £5(Ca) % AT 18 2
JLEE, HiE 978 1000 me/kg UL b, BR4RCE4M, H
EH R IGE I T A SCHER [4] fkiE, e S a
ik 34066.7+15.28 mg/kg, Wi Er i 8740+1.46 mg/kg,
A6 S 1 1330+10.00 mg/kg, S0 1N 1214.67+
14.72 mg/kg, B9 F oA 1123.33+15.28 mg/kg, 17
S IRFATEHR K/Na i 2.8, KT 1, alf A mERan &
WS, R MM B DA R TS v LR A A R AR
o AN, AT £ IR EE IR E % Fe. Zn, Mn, Se. Cu
G T3, Hi P Zn/Cu 2l 2.74<10, H. Zn/Fe H
0.3<1, ¥ & Hill il Matron & H} 19 24 Zn/Cu>10 K
Zn/Fe>1 B, BALM: BARRL A T2 = A R PSP E
JAUL A4 £ FRAAEF Zn, Fe. Cu & LUIE G,
FEPUEFHASI B, AR FHURI . 2 BAaEE
Y S TEUR, AT 2 ARPATE R B BRSO 2.57+
0.47 mg/kg, KIAT £ IRPAH3EA B S A0 R
R, J2— R M RN AR Fse A A i B g DR AR B A

R ZH % S 5 B 22 L (3% 4) o AR 4 nT i, i BAT
S IRPAE R S SRS ST 4, SR S = 1A 18.89+
0.87 mg/100 g, 8 Fi AT T 2 LR F ik 11.70+
0.91 mg/100 g, it = T EAT Sk [47] HdE, o &
% = B9S2 Tle, HiYKJ2& Glu., Lys 1 Ala, Gly & =%
1. E/T 561.94%,E/N 4 162.73%, E:T FAO/WHO
2 Y BHAR R 1 SRR =R (B/T>40%, E/N>0.60 )51,
1M, PNEEEIR I LH AN & Bk, 192 BAT £ IR A
" LAWES R R R R

T2 BAT 2 AN E P Tle Sr8751k 6.32+0.42 mg/
100 g, (5 MR B HEAY 33.54%+2.92%, A SCHk
RIE AT 5 FFLA LW Tle JEA AR RSE B | [
IR, B R AR BTG R ) 3 RO,
TENLP AR AR T R 3 S 2AE ™), B 5 Leu
I Val 2408 FEMR TR . 243508 11 AR, X6 YT ik B
PR ERRE B SEEA WY RL, FE T BRI
PRALRERE, B L B SR SRR R 2 = —
2.4.2 FRIAFHHPLTFEILRS FAO/WHO KAGEER
FIRRAAR R L3 F5T FAO/WHO $2 H AiPR=X
Je G T R LT RIS, SHE 2 BAT £ JRiA e
TR FEIRIA TE IRV, S5 R 0LER 5. HMZBAM S
TRAN BT S FE TR BN 71.12%, J& FAO/WHO
SIEMRIARAS 2 175, XGELIY 1.4 4%, FLEZTH
B2 T BAT 2 AR ER P Tle ST BT
5 FAO/WHO # AH Lb 3%, 192 BAT 2 SR B b
Leu. Val fll Met+Cys FULIEZHIK, 7EXS 8 & AR S
T, HAT Tle 1 Phe+Tyr B LU &, FoA 75 L SLFR

*2 MEDAT S AMEEAE R SR

Table 2 Types and contents of vitamin in Stropharia rugosoannulata planted in Bo'ai County

o Yt % Yt % Yt % YR 4k B, 4t EB, 4/} F By 4 EB, IR P Zm
i A(pg/100g) D(mg/100g) E(mg/100g) K (mg/100g) (mg/100 g) (mg/100 g) (mg/100 g) (ng/100g)  (pg/100g) (mg/100g) (mg/100 g)
WL HIME K (<10) (jgﬁf” KMt (<0.04) AKAH(<1.5) KAt (<0.03)  1.87+0.40 0.23+0.08 0374006 55.23:12 02037 13 404087
FRFATHOH - - - - 0.51 3.88 - 0.42 - 51.38 -
#3 HEEMNSHFMET TR S®
Table 3 Content of mineral elements of Stropharia rugosoannulata planted in Bo'ai County
[HIES HAETCE (mg/kg) iR IeE (mg/kg)
ok Na K Mg P Ca Fe Zn Mn Se Cu
TS AR 1214.67£14.72  34066.7+15.28 11233341528 8740+1.46 1330£10.00 171£6.56 52.10+1.21 18.33+1.46 2.57+0.47 18.97+1.38
TRFAHE 257.6 34750 - 8168.4 151.9 244.1 54.4 40.6 - 16.0




- 282 - £ Tl B4

20224 2 A

R4 EDAT S ARAE T R BRI
Table 4 Composition and content of amino acids of Stropharia
rugosoannulata planted in Bo'ai County

F 6 ELAN S R E T AL T AR 5115
Table 6 Essential amino acid score and chemical score of
Stropharia rugosoannulata in Bo'ai County

R Tt (mg/100 g) LB (%) At (%) T RILR RIS AL#1E5r EAATL BV NI
HE R (Val)* 0.90+0.12 477£041  1.17 7.00 SsL A (1le) 8.39 5.08
F i 22 (Met) * 0.22+0.02 1.17£0.15  0.44 2.63 SRR (Leu) 0.74 0.59
SR (1le) * 6.32+0.42 33.54+2.92 1.13 6.76 2R (Thr) 1.10 0.86
SR (Leu)* 0.980.04 518022  1.13 6.76 AR (Val) 0.95 0.65
o e 93.19 89.88 31.84
JNa MR (Thr)* 0.84+0.13 4414052  0.83 4.96 #1542 (Lys) 1.37 1.18
AN R (Phe ) * 0.88+0.07 4.67+0.18  0.84 5.02 N R (Phe )+ &R (Tyr) 242 1.45
a2 (Lys)* 1.43+0.11 7.56£0.25 0.88 5.26 2R (Met) 22 (Cys)  0.33 0.21
5% (Trp) * 0.12+0.01 0.65£0.06  0.12 0.72 FALPES 0.33 0.21
KA R (Asp) 0.65+0.20 3424088 1.72 10.29
B (Glu) 1.8240.07 9.65:0.19 288  17.22 PR, HRAT G AR A AR S, SR, S B
L4542 (Ser) 0.56+0.07 2.98£023  0.74 443 L IRMME N BIFE AR . 2 BAT 2 R ER
HEm(Gly) 0.03£0.01 0.16+0.66  0.85 5.08 BV {EH >} 89.88, LA S W I iS4k 5 1 R FH B L
WAR(ART 006003 03RS 08 41 g R OND (IR, . 1
Hﬁm%(m@ 0.38+0.05 2.01£0.34  0.88 5.26 ELA S AR N (Bl 31.84(55 6).
AR (Ala) 1.37+0.06 7.29+029 1.17 7.00
IR (Cys) 0.06+0.01 0.29£0.03 033 1.97 25 S FRREEYEE RS
AR (His ) ** 0.41£0.09 2.1440.36  0.31 1.85 e 7 vl AT S AR b 28 . i IR S —
ik &2 (Tyr) 1.86+0.23 9.83+0.84  0.61 3.65 e B & =5 5 13.18%+0.05%. 3.53%+0.31% Fl1
TEF:: ifjﬁiggz 166';2 1.42%+0.002%, #H S KT 0.05%, Kk, £
NEAA 7 1940.80 10,18 PR ARPAEMY G EY) T, IR RV RPN R
E/T(%) 61.94 39.11 WaaR A REYIGE, A PUEAL . TUIR . FEIbESE
E/N 162.73 0.64

e N AR I o B LT R 15 TRFAA N SR i
EAA g5 S AR B NEAA A0 S AL R B

K5 HEDA S HFME LT EIER S EE A K
FAO/WHO #rUEBENT LY
Table 5 Comparison of essential amino acid of Stropharia
rugosoannulata in Bo'ai County with egg protein mode and
FAO/WHO amino acid standard model

TSR FREAH X9EHEH  FAO/WHOR

St a iR (1le) 33.54 6.6 4.0
55442 (Leu) 5.18 8.8 7.0

IR (Thr) 4.41 5.1 4.0

#ia R (Val) 477 7.3 5.0

154 (Lys) 7.56 6.4 5.5

RN R (Phe)+HK R (Tyr)  14.5 10.0 6.0
FFH 2R (Met) +HE2R (Cys)  1.16 55 35
JsNiy 71.12 49.7 35

BT o5 LI BHIC T RSB . SR G 4Pl A, 12
BAT 2 IR EREIEBR TS5 FAO/WHO 45 R
REARYT, BAWIFT S FAO/WHO 75 I bRiERI=,

LL AAS F CS HPEM R UERT, Met+Cy PE43 I
G, J& 12 BAT £ FRATFES — BRI M IERR, 25 B
Hil PSR N Leu. A AVIRVEM 1, 24 n=6~12
B, SFHPEMTARAE R . 24 EAAT<T7S W ASIE 28 A,
75 <EAAIL<85 W RF A FHEE 5, 85<EAAIL< 95 HYf
bR R, EAAT>95 MR BRI ERY, Hza
TS FRFAEEY EAAT (EN 93.19, HRIETEHFRE, EAATL
{EAEFET 100, WIER - S5PRHEDR T 2 SE IR 2H ik

AT EY, AT S RN B 2 B e T
R [4] FRAE Y, 3X AT RESE T 0 | S B AGIN 7 1%
ENCIEs
KT HEDAT S IRIAEAYIE I
Table 7 Content of bioactive substances of Stropharia
rugosoannulata in Bo'ai County

Zpes HH (%) Zh(%) W% BEE(%)
NS HRE KEH(<0.05)  13.18+0.05  3.53+0.31  1.42+0.002
IR /NER 0.1 6.3 1.0 -

26 MEANEYFESRESENEESERFEN
Ebis

FHE 8 I, A7 £ ARFAE R A Y 5 AP EE 48,
VLHHHGH A, R HY . A5 88— e AEEA,
AR S B, 35 1.31 mg/kg; FLUR R AL, AR
A 0.93 mg/kg; HoAy 3 FhEE 48 & EI9TE 0.4 me/kg
LIT. 28 GB2762-2017 & 224 E SEARME 25
Y5 JudFR R I NY/T749-2018 S48 i & FHEAR

8 MRS FMHETPESE S ®
Table 8 Content of heavy metal of Stropharia rugosoannulata
in Bo'ai County

[ JA(As)  EOR(Hg) M4EPb)  fa(Ccd)  4&(Cr)
5 3T
(mg/kg) (mgkg) (mgkg)  (mgkg) (mgkg)
(ED N /= 1.31 0.10 0.93 0.393 0.374
GB 2762-
2017 <0.5 <0.1 <1.0 0.5 -
NY2/517849' <1.0 <02 <2.0 <1.0 -
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HERRAEFE RS W 0, 77 2 SRPAd i S St 1
X 2 MR AEBRIE YL B, 33X T BE 5100 Al SR AE Hb £ 5T
AR MR A L.

3 FHit5itit

LA DA BRI S AT 25 SR AT 0, AT S AR —

FE A EEr iR L BT . BB B R4 =R

W HE S RS Re B . (H
AT £ AR S A AR BRI AR =0 25 5,
iz iz I AR, ST AT S AR S
TR IR AR IR . I 2 AL
il & 7 AT RS —EBI2ZE S, RIAT £ ARATEEAMY
AREE T eI T AR R SR A, T HLES =
B Tle, M &2 LR F 1 B B4R T2
DRAAEESEIR S EAL T & FHER AL T30 S B .

Ile J2& A4 8 FlubFT IR IR Z —, A s A4
RSB | 2 ny ROk, BoA R SR BTG A il
HAMARAIROR, 7 AN 254 Tl B )12 WO FH &
BDIME, I LLESE 5. AT 2 FRATFT Tle & &0
iK 6.32+0.42 mg/100 g, &5 & MR A o By 33.54%=
2.92%, RIAT LSAT 2 FRAAEANE I —Fh R Tle 119
RARIEAL

Y12 TR EE S 43R B, Be. By, MR . A
IR . {ZHR%E 6 Fp B 4R, JLH MR & & &k
392.053+17.200 mg/kg, RIHAT £ IR R—FhAT 5L
*hFE B RLEA ISR EM, IR, ALK
Y1 & FRNEEFF R B & B 4l 4bA: 2 09I erEr= hak,
HHEBURER ) R

T8 =F 5 0 E e R IR, ST 2 RN
Se B P E IS 2.57+0.47 mg/kg, i NI FE 1%
HIGER, TEAMRES T B REAG VR vh R 1EE HELN
YER, 0T LAY © FRAATER PR S RAR I Mifh £ S s T
KIRAD Se A=A o

R AN L RN M a4y =2 —, T
JSETEDUIRE B T BRI, AT £ ARFat
bl R L ARSI Y 1.5 AFLL BRI, B
WAV, BT £ SR EAE R E e RE T, BTN
{ARBTAIRE BE 7 7 1 EE Y B AR AT S HAE A, H A U
Y1 & IRFAEAEX T BT . ST, ALY =~ —
NG T XA £ IR R I T 2 R TR i Mtk
ATWISE, ST £ SRFAER S IR I & BT & R PR AL
BlEARYE
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