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Analysis of nutritional quality and non-targeted metabolites
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ABSTRACT: Objective To further understand the nutritional quality and secondary metabolites of Gomphus
purpuraceus and evaluate its value in food and medicine applications. Methods Research on Gomphus purpuraceus
at different growth stages, the protein, fat, ash, moisture, minerals and amino acid content were measured and
analyzed. Metabolites were determined using a liquid chromatography-quadrupole time-of-flight mass spectrometry
platform. Differential metabolites were screened based on orthogonal partial least squares discriminant analysis, and
pathway enrichment analysis was performed on inter group differential metabolites using the Kyoto Encyclopedia of
Genes and Genomes. Results Gomphus purpuraceus contained rich protein, mineral elements and amino acids,
including 6 kinds of essential amino acid for the human body and the infant essential histidine. Among them, the
nutritional value of threonine, valine and lysine was close to or more than that of standard egg protein, and the

nutritional value of the protein of Gomphus purpuraceus in the funnel stage was the highest. Through non-targeted
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metabolomics analysis, a total of 2450 non-targeted metabolites were obtained. Database annotation suggested the

abundance of the secondary metabolites of Gomphus purpuraceus, which included fatty acyls, carboxylic acids and

their derivatives, organic oxides, isopentyl glycol lipids, steroids and their derivatives, flavonoids, phenols and

alkaloids. Differential metabolic statistical analysis revealed differences in the types and quantities of metabolites

obtained from Gomphus purpuraceusat at different growth periods. And as the fruiting body matures, it showed an

overall downward trend. Conclusion Gomphus purpuraceus has rich nutritional components and contains various

secondary metabolites with physiological activity. This study provides scientific basis for the food and medicine use

of Gomphus purpuraceus.

KEY WORDS: Gomphus purpuraceus; nutritional quality; non-targeted metabolomics; differential metabolites;

metabolic pathways
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LR [ Gomphus purpuraceus (Iwade) Yokoyamal],
N A4« B, J& T F ] (Basidiomycotina) . JEFH &
H (Aphyllophorales) . BE 2 % £l (Gomphaceae) . &I &
(Gomphus), JE=—M XIS HE A SRR, FR 5.
WREESE | ORG R, & teEE R, Hrsikonn
A AESCERAETHRBR . SR AN K
R ZESG T, =8 SN, PSS G
FIFR AT HIX BT, Ze AR T T 1999 4F i He 25 e = ok
X VG B e 25 2 B, R A R R4y 3 A 4
e, HTEA . ek, BT E N A5 B IR R i 5 RN
A, JTANG S50V 2 B M2 3 v o Bt — Rl e A7 3k
PSRN DNA A s 69, D%
FEIR R R — R B2 R E M B A R . B GG T
AR B IR LAY 4 BT T2 B A B T S A R M
TR 22 A5 17, & T HAE R G R B R I ] AR
IR ARIE.

BHE A EEPRBARG= Y, WS, S
FILAFEY) . R e 5, X SR AR PR T
TEREZRNAE YRS, Wgs %% Pl .
RS . P EI00, ARSI 4 27 R P € 3 - o 3 7 45
FEAR I AEA AR 43 F RN AT AN, O
Ze SACHH A HEA T AR E B 0 & 20, T g AR
YR P 22 Y . A = E R AR A A
FURF B & B A SR A0 4 0 1 22 S At B ARt iU,
DL BT B AT R TR AT T 25 B B A Qi 22 7 KR S At
U RS SR R T 1 T SRR, B SR R R AR 1
WIRIF ST /0, 56T 52 e R D A8 I 19 R S 53 R AT
A

AT G XA [ A A B 1) 3 7 SR BB R R T SR
BRI RE 5 434, TR R 35 - DU AR AT - AT ] 3
(liquid chromatography-quadrupole time-of-flight mass
spectrometry, LC-Q-TOF-MS)- & JEAT AR #EAC 5 41 5 1 Al

FEREIIAT, LAIBE— 2B TR T ik 52 B MR ) 7 i BTS2 IR
ATy, X5 B R B 10 25 N A B I S Y Hl e
Hehit; A1, G 5 PR R R AN IR, SR
BRI A ARG L IR 5T R SR SR AR T

1 MR5ERZE

1.1 MR5RF

L2 (Gomphus purpuraceus) T SEK K B B0 A&
Jo B LA BB T ZE 4 (25.5690°N, 106.8556°F, ki 1149 m)
H T RAMEAS R . WEEE B8 %, PhaksM g
TCWeAR . JCHUE SRk, RSN S RE, K Sk sy
SHHETE | AT AN S 3 AR, FERS = -80°CER (KR
VKA VR

ZNE . WEE, WRR(Cisl, 3£E Sigma-Aldrich A F]);
KR, R, BilR . A i, JEfbA . MR, WA
B SAbsR . BERR S . LOKBRRREE . SN &
ESE W . =Sk, SRR R (G hrel, EZERLF
AR, Bk . B SRR, BN R ERRA:
PR BRA R
1.2 UFE5E%

MS104TS HFRF-CREE 0.1 mg, 35 MRS -FCF]
LR BR /N ]); DW-86L578] IR VK48 (5 &8 /R Lk
WY S7 e A7 RS \D); BRPX-500 AU 8% 32 46 (1L 45 1R}
Bl A 24 BR S ); BPD-10A $AFT 284 5 # (e 8 1e v
YR A PR F]); Ultimate3000 25340 AH 351X (35 F
PR KAFD); Aglient1290 &N I (S E Aglient
v F]); LA808O ZFER 4 X (H 4% H 3723 Fl); Kromasil
Cis (0154 (60 mmx4.6 mm, 5 um)(Gi . Akzo Nobel 24 H]);
Waters UPLC Acquity I-Class PLUS # &5 500 W AH G 154
Waters UPLC Xevo G2-XS QTOF &4 # Fig i . Acquity
UPLC HSS T3 @4 (100 mmx2.1 mm, 1.8 pm)(3EHE
Waters 28 #l); L5S 2R4MNA] UL 43 Y66 BT (R 2 BT Y
A RA ).
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1.3 /5 &%
13.1 H2KRERHE

TR 225 1 Ve FHHEIE R PE IR B 1550k, R 75%18
FEER R AT, B REFEAEYIR 0.3 cmx0.3 cm
FNHAH LS, T 70 mm BEFRMAp, RAKE MMN
(modified melin-norkrans)$% 7 3E0C 77, HH O BE O, %%
& 23.5°CIH IR R TR NGRS IR

MR MMN R5FR3ERm0y: #iEbE 2.5 g, Sfb# 0.2 g,
WERR A 0.5 g -E/KBRBREE 0.15 g 1%FAL4RIAT 2.5 mL
1% ALEEER 5.0 mL, 1% =FAEIER 1.5 mL . 1 mg £
TRBLIEE . IR 20 g, FZEMAKANEE L L, A 1% S
AN OE pH 249 6.5,

DR22 4 $5: 0 1 1) SR RO A DR DR 22 DD IR 22 B, I
% 2 LA AR (potato dextrose agar, PDA)+MMN
ARSI, BT 23.5°CR IS FR5 N HEOE R IR

PDA+MMN Z5 & [ R K 75 S lic . o Bz i th 4% 2
15.0 g, #iZgkE 25.0 g, BN 2.0 g, R 54 0.5 g,
LTKBRAREE 0.15 g, 1%FALANER 2.5 mL. 1%F 08505
W 5.0mL. 1% =45 LA 1.5 mL, EhRHIEZE 1.0 mg.
Bk 25.0 g, FAZRIBAKANEZ 1 L, A 1% & L%
7 pH £ 6.5

R alifh: YR ZYI TR, 520 mL 0.85%M7C
BAEFE KRS, BA 12 emx18 cm JCE S m4ed, i
RN 12.0 /s IFAFT 2RI ST AR 5T 15 min, 2R15 T
WIS T AR R PDA+MMN Z54 A S 5%
Feh, DURE 23.5°C ., #R%H% 165 v/min 195 FR % 5 5%
20 d, RSP 4R P IR P P 223K

MK PDA+MMN ZES KRB SR ILRC Ty 25 Rz fif 4%
2 15.0 g, HEM 25.0 g, BN 2.0 g, BER &4 0.5 g,
LOKBRBREE 0.15 g. 1%FALENEW 2.5 mL. 1%L
W 5.0mL. 1% =F/bAW 1.5 mL ., 1.0 mg ThERER, H
FIRKAMNE R 1L, ) 1% 8 LR pH 224 6.5,

PR LY R BRI LR A LR BT
() PDA+MMN Z5: 45 [ (R 55 3% 3 PR HEA TR Al 55

KR PDA+MMN ZE45 AR RE 77 3% 4liAb )5 14 7
PR HEAT IR R, R A 5 T RN aliAb S 1 — B, K%
SEREJE, FE 0.5 pnm K RIEMEAINRE T, B as iR B pe
TR B 224K, T —80°CHIIRL VKA 148 75 71
1.3.2 BB IGAFSH

(1) BB TR AR bR

E AR GB 5009.5—2016¢ £ M 2c 4 E S AnE &
i R LTI ) AR — B R T E s
s GB 5009.6—2016 & fhid 2 EZARE &b gl
e ) s — ke R AR A HH T E ; KAk GB
5009.4—2016 { & L2 EFAnfE &R rmE ) h
B — B i R BRI E AT RE s KA KRS GB

5009.3—2016 (&l 24 ZEhRUE £k Pk e ) iE
TTE . BROKAMSE, S, BRI . KA LSRR SR T
FEOK A& RN 5%)iEATI0E -

Q)RAE . BB E

MASFE HI 636—20120K 5T SR E Gt 6
TR 0 A 55 Ah Ay DO BE ) AT GE ; BBEKYE GB
5009.87—2016 ( B ML &EFIRME S5 TBEAINE )
SR IR A OB AT A

(©UR75vTreSllE

TR E K GB 5009.268—2016 ( frdh 4%
PR B Th 2R BIGE ) HhEs ke A 55 R A
RGN E

(HAEERN &

IR AETHFREL 0.05 g BT KME S, A
6 mol/L #hIRVFIK 10 mL, KK 2 vk, HiE2S )5 110°C
HIR T, K% 22 h JFR A E =R, P IR g oK
W, W1 mL PR R, 60°CZET . 1 1 mL & B R %%
MRV, 1551, ik 0.22 pm BB, _EALARI

Kl 2544 Kromasil Cyg 24 (60 mmx4.6 mm, 5 pm),
HERERE 20 pL, B =EAE Y 0.35 mL/min, Ji8AHEECY
0.45 mL/min, SV #ilEE R 135°C, #EH 57~74°C, kil
WK 570 nm, 440 nm.,

(5) R LRIV Ty ik

DE IR U E R EOL

RIS E A 121 (Food and Agriculture Organization
of the United Nations, FAO)FIH 5t 11 4= 41 41 (World Health
Organization, WHO)3& 4 75 FAEM A ), TR b,
FP AT 24 S 2 (essential amino acid, EAA)MY 2 AR b E
(ratio value of amino acids, RAA). 24 }:MHR U {H £ £ (ratio
coefficient, RC)FI L {E 2 #X4 (score of ratio coefficient,
SRC), THREIMAFK(1)~(3):

RAA=TH AL AL FP 5 FD EAA 38 /(FAO/WHO iz

FXT R EAA &5 (D
RC=RAA H[8/RAA H{H2Z31E ()
SRC=100-CVx100 (3)

X, CV J& RC RS B (coefficient of variation), CV=
FRUE2E L

)b ZETESN I

fb2 P4y (chemical score, CS)JRFREIETR 528K H
Ay BRI AR ().

CS=REIFE S P IERD BEAA 5 ik /AR v 28 A 5 AR
N EAA &g 4)
1.3.3 At =M oA

(LR AR AREL

FREURE 5 50 mg, FILA 1000 pL FEBOR (B 2 0E k=
2:2:1, V:V:V, WFRBURMET 20 mg/L), W€ 30 s, 45 Hz %
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PR (AL R 10 min, VKKV 10 min, 20°CH-E 1 h, &5
AL 15 min (4°C, 12000 t/min), B 500 uL iR E AW EE T
B, A 160 uL IRBUR(ZIEK=1:1, V:V)EHE, BHE30 s,
VKA 10 min, B0 15 min B 120 pL B3 T 2 mL
PR, RS 10 pL TRA BUR ST (quality
control, QC)FEA £ .

(2) AL

EE RS A 0.1%M KIS, Wai B:
0.1%H R LIEH, B FRATREIE A 0.1%H BRKE
W, WA B: 0.1%F MR MEEW . SRR 1 uL, ik
400 puL/min, >R FABEEEGRIE T X EF TR, Bk 1.

®1 REEHERRERF
Table 1 Mobile phase gradient elution program

] /min TEAH A% HBIAH B/%
0.00 98 2
0.25 98 2
10.00 2 98
13.00 2 98
13.10 98 2
15.00 98 2

FEANRE G R I IE B F AR 2 4 0T i 1 F AR
TER M- (MassLynx V4.2, Waters)# il F i MSe 201
T, ZHBEB R . B RAERIR D, YRR
et I R R AR T 1EA TSGR E RO R AR, (IR RER 2 V,
R RE Y 10~40 V, FRIITE R 0.2 s,

HA, 15§ 25 B T~ (electron spray ionization, ESZ:%%: 1F
BB AN R R 2500 V, 02 AR B YA L R R
2000 V, HEFLHLIEN 30 V, B TURRREEN 100°C, ARl
JE R 500°C, SUAIREN 50 L/h, Bl 800 Lih,
JEAZ L (i 2) R AR D 50~1200.

G E B S

SRAE MY R IR B # 3 Progenesis QI /A4l 2 B |
X 5T A B b B R AE, LT AR R A RO
(metabolite link, Metlin), ~FEE0E 2L K A 75 % H 3R
TS, RIEBeEE AT, B AR E A AR
4=F5(Kyoto Encyclopedia of Genes and Genomes, KEGG).
ANZER 58 (Human Metabolome Database, HMDB)LL
T g AR W5 iR (Lipid Metabolites and Pathways
Strategy, Lipidmaps) % 722547 AC S0 #

(HZEFA i

FETF1E A foe /N T A1) 43 #7 (orthogonal partial least
squares discrimination analysis, OPLS-DA)Z5 M5, K15 2748
BT OPLS-DA #7525 B B P (variable importance
in projection, VIP), )25 Bett: it [0 (Y 22 S A, 45
A 25 AR T 16 45 12 (Jlog2 fold change[>1, P<0.05 FI VIP

= DfEi—4 010,
1.4 HIEAE

SEESPATINE 3 IR, HHE R AP BHEAR R 22 T2 5K
FIR, FIF SPSS (IBM SPSS statistics 26)%F 447 ) 2%

ST, BLP<0.05 1E B0 22 5 W3 VR R 4R, i
Excel 2016 £,

2 EREHR

2.1 EK[EBETENEFIERSHN

HERIT R, ANFIA AT SEPE IR B 1) 5 4 A A g
AR 2), Hir, ERCIRREAYE DS AR, i
BETARIBE WG (Agrocybe aegerita)FIFA B (Tricholoma
matsutake)'”, {8 4 AR B PR IR R A R SO 52
FH(P>0.05) o 257 SE BB WA TR 1 N 7 2 2 45 = e b, DX VG [z e
A X SR B R T B 22 AR, 3 PT RE S IR BN R A
SPE IR K > AR WE R B T AT, 53
6.34%~6.57%, HAFA K B BEAR T K 70 35 22 5 A i
F(P>0.05), FEFEIRE K/ EHATE 89.78%~91.28%Z 1], 4t
AT B A 8.72%~10.22%.

R2 TREKFELKEEEENEFIER
Table 2 Conventional nutritional indicators of Gomphus
purpuraceus at different growth stages

EREE EBEAR%  BT% K5Y 1%

K%

WZIK  23.65+0.15° 0.44+0.02° 6.57+0.02° 91.28+1.24°
HEIEM 22.36+0.08* 0.57£0.01°  6.47+0.03* 89.89+1.17°
FEEHE 23.74+0.11°  0.54+0.03°  6.34+0.02° 89.78+0.83"
TEFH 24.06£0.13°  0.67£0.02°  6.38+0.02* 90.03£1.15°

T [ =3 R 7 iR 22 53 .35 (P<0.05).

22 EPeEEFTYRITESHT

AN T A A I U0 5% o 0B 114 7 ) O 2R T 4 AR L el
1o ARG T 11 My EocE, A4 (total
nitrogen, TN). AL#(total phosphorus, TP), #f(K). $5(Ca).
BE(Mg). Bi(S). #(Fe). 5A(AD). & (Mn). 4F(Cu)FI%¥%(Zn).,

M1 AT, ERIRE T BA S s, R8T
42.40~44.68 g/kg, HMWIBEEHFEM P (TP). K. Ca,
Mg. S. Fe Al Al JUCE, {HAS[A) A= 2R BE I B 10 5 4 o
TLEGERHEZS, P(TP), Ca fl Mg TC R 78 £ R IR 14 1 2
TR B E AR, UL PEIB R XX 3 MoTE B R AR
WHE ST Mn. Cu. Zn 2AEYIRN—S SR A RUT R,
TERAE W R FE IR B TS0k X 3 FlocE SR L 214k,
AT BB SR P IR B FE AR IREE R B A TR S A O, i E
LRE IR B F AN YT R B LI R o A R A R
Mn. Cu. Zn JLEUWMELAAES . BIENS, KFER
WEAEFNTYFCE, BREESEE.
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50
45 OMy BPr HYb EMb
§§ 100
P §§ a 80 b
32 i
w 30F §§ ) ?%
2 o0t . g
e o % C) 4
< 25 || AR <] = N
=N . Y =) |\
“ o0 H A 0 « NI\
Qﬂ }‘ 20 L aa b f’%»‘!. /%"4
N o i 7N 7N
15 H A A N N | A
gg " o LAY AN AN
10 b g? E Mn Cu Zn
v ¢
34 K]
5+t -§% bbc a ab abbb bcac aa bha T
[ d
o LAY 0 [bee [B20 (W cbid, cobd
TP K Ca Mg S Fe Al |Mn  Cu Zn
Y FOTE R

T My fRE B 220K, Pr AR, Yo AURAETEW]; Mib Q3R 07, AL AS IR 58 K08 22 57 8.3 (P<0.05).
BT OR[EI AR 58 BE R B ) T 36 5 i

Fig.l Content of mineral elements of Gomphus purpuraceus at different growth stages

23 EK[EBETREBRKS S0

AN A o T SR B B A K R R S e L3R 3. AR
WALKI 17 Fhed LR, H AR BERI 2] B i 24 R (Met), iX
SISt R —3, R 3 A, ASEA KA
WL BRI A AR S A MR, (HEF ARG RN
SR AR S TR AIEERE S, SRR
AR AR . IWEARFN 5B, SEPE IR 45 2R (Glu) |
KEHIR(Asp). AR (Ala), FF% R (Thr)flE & R (Lew)
AR o TS0 PR IR T b W T R
(Cys), HESZBR(Tyr) & RIRESEF, B4R B —
HF5E . BEEREE W, BB SRR, maky
WA, XU RS T R R KR, BSRMEE

LIRS RN A (Phe) . 2R MR (Len). F2E
WR(lle). #%MR(Val). #i%MR(Lys). 752 (Thr) 6 Fi Afk
W S IR S B4 ) L T B R (His)

BHENGEFEHERARERTE KA EZ, 2
R LR A fE R (Asp . Glu). &HBR(Thr, Ser. Gly. Ala,
Arg) . Frf(Val, Met, Ile, Leu, Tyr, Phe . His)fIJGH(Cys .
Lys. Pro)%§, iXUba IR 00 & fofl b (7 & E A i & T
e SRR, R 3 AT, SRPR IR T Hh g | B A
PREEIR & i 5, ORI & A X AR, X 5 Ry
BRI XA E BB R .

M1 4 A1, SR IRTATE 22 (R bR 2 R (Le) .
JbE 24 1% (Cys) Rl H i 24 18 (Met) 41 & 41, 4 24 518 I &= 43 3K
)5 F FAO/WHO #EC{H; BRI IR (Lys) it it 43 805 T4%
HEXG AL Ah, At 2 B R A S AR T Fr i XS S A =M

B LRI B IR T BN 4 BB Rl SRPEIRTE
HE T S0 0 R TR 3 114 955 28 TR (Thr) 1451 42 B2 (Val) 326 48 s 4 7
ERUE, BN SERREESECN 4 MHBP
Fo PR (Cys) I 2 B2 (Met)2H & [ L 28 B 18 DR Ui
S B, RSB A RS FAO/WHO #EER
SR, AN T A A s 58 o MR T ) 2 S R 2 J B At
FAO/WHO #i=, {HIR ARG B

RC AT A FiT SR B i 2 R 38 {5, SRC T
FEM R RS MY, CS RABMREE R P A — a0
o FE IR () AT B £ 5 v N R AR 1 PR Y TR SRR A
R A, CS MEnr sl 1, BEBHE SRR
et AR S AT, R[] AR K Ak R R A PR A e
23520 Cys+Met 41 =1 H 11 4% s MR TR 2 11 I 8 R A0 e
1, SRC {HN 66.49; #JE W 1) SR IR B0 R 1 5 B 3 E
A1k, SRC R 35.89, AN ] A= 4 ) J0 48 B 0 7R 11 4 o 2
LR CS MHAA 25 4 DA A ISR RE IR B 1 75 2
P& (Thr), #i2R(Val) CS YIS 1; BRI, #
MR (Lys) e HoAh 3 A~ E K i B CS AR 8T 1, U
HJ 2E B B A v 5 2R (Thr) | 4 2R (Val) . #1202 (Lys) &,
B EE
24 EK[ERBREAIERRE = o

FIH LC-Q-TOF-MS -5, X AS[E) 4= K if 109 28 pis iR
EAT AR AR 2 2 Tk A0 o fr, SRS B 13426 -0,
HAEEFEET 7436 N, AEFRIEUT 5990 M,
F 14343 M1 (principal component analysis, PCA)Z5 5 UL 2,
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F*3 TREKMALICBESERERLESE(g/100g #F)
Table 3 Amino acid composition and content of Gomphus purpuraceus at different growth stages (g/100 g fresh weight)
AHEBRAN [LIEZZEN HETE HIE T 248
F 2R (Thr)* 0.100+0.069¢ 0.218+0.059° 0.222+0.031° 0.166+0.061°
4 B (Val) 0.095+0.015¢ 0.118+0.012° 0.125+0.006 0.11240.015°
SIER(1le)” 0.083+0.027° 0.066+0.021¢ 0.119+0.028" 0.107+0.018°
EAA LA (Len)” 0.149+0.029¢ 0.177+£0.021° 0.207+0.015° 0.190+0.030°
KN & B2 (Phe)” 0.103+0.025¢ 0.102£0.021¢ 0.145+0.023* 0.138+0.023°
Wi W2 (Lys)* 0.164+0.009° 0.179+0.018° 0.130+0.021¢ 0.144£0.018°
KA R (Asp) 0.2070.109° 0.238+0.087° 0.205+0.088° 0.270+0.095"
BHEM(Glu) 0.222+0.038¢ 0.380£0.014° 0.453+0.030" 0.494+0.037°
H &R (Gly)* 0.173+0.037° 0.11440.030° 0.106+0.024¢ 0.15140.034°
AR (Ala)® 0.149+0.065¢ 0.191+0.021° 0.276+0.055 0.173+0.067¢
it %2 R (Pro)* 0.217+0.018" 0.185+0.075° 0.188+0.065° 0.074+0.075¢
NEAA 2254 W2 (Ser)® 0.124+0.044° 0.120+0.029¢ 0.198+0.040° 0.17140.038"
KR (Arg)” 0.190+0.005" 0.198+0.035° 0.168+0.035° 0.134+0.032¢
1i% 2R (Tyr)" 0.0250.017° 0.027+0.024° 0.025+0.024° 0.059+0.020°
2 B2 (Cys) ™ - - - 0.038+0.064
Y1 R (His)" 0.078+0.018° 0.061+0.011° 0.097+0.022° 0.058+0.019°
B IR 2 R 0.429 0.618 0.658 0.764
EHIR R 0.736 0.841 0.970 0.795
SRR
TR R 0.533 0.551 0.718 0.664
Tk SR 0.381 0.364 0.318 0.256
M EAA 0.694 0.860 0.948 0.857
A NEAA 1.385 1.514 1.716 1.622
MR 2.079 2.374 2.664 2.479

TE: RN SR EUILRR, "FOR IR, ¢ RRFIR AR, * R TR A
essential amino acid, NEAA); -3/~ TGt

MR, R AR TR ZE R B3 (P<0.05); JRUAT =M (non

x4 TREKMPHECEECFTREAR S SERNRESHERNELR(%)
Table 4 Comparison of the mass fraction of essential amino acid in total amino acids of Gomphus purpuraceus at different
growth stages with the model spectrum (%)

AHEBRIN [LEZZEN HETE R 2 -1 FAO/WHO 3, IRGIET RS,
P BR (Thr) 4.81 9.19 8.34 6.70 4.0 5.1
i R (Val) 7.16 8.06 10.35 6.99 5.0 7.3
1 b 2 R+ AR R (Cy's+Met) 0.00 0.00 0.00 1.52 3.5 5.5
SRR (le) 3.98 2.77 4.46 433 4.0 6.6
TSR (Leu) 7.18 7.44 7.78 7.68 7.0 8.8
RN Z B2+ 22 (Phe+Tyr) 6.16 5.43 6.38 7.95 6.0 10.0
WA B (Lys) 7.89 7.56 4.90 5.80 5.5 6.4

R ILER TR 37.18 40.45 42.20 40.98 35.0 49.7
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Table 5 Nutrition value of essential amino acid of Gomphus purpuraceus at different growth stages
RC Cs
LIRS - - : -
WLk HEIEM HIE A = 4 LA HETZ A I |- #A
J52 B2 (Thr) 1.18 2.03 1.75 1.46 0.94 1.80 1.63 1.31
AR (Val) 1.40 1.43 1.74 1.22 0.98 1.10 1.42 0.96
b bk S %+ % 22 (Cys+Met) 0.00 0.00 0.00 0.38 0.00 0.00 0.00 0.28
S AR (1le) 0.98 0.61 0.94 0.94 0.60 0.42 0.68 0.66
L TR (Lew) 1.01 0.94 0.93 0.95 0.82 0.85 0.88 0.87
J TN R B+ 2 R (Phe+Tyr) 1.01 0.80 0.89 1.15 0.62 0.54 0.64 0.79
R (Lys) 1.41 1.22 0.75 0.92 1.23 1.18 0.77 0.91
SRC 52.20 35.89 39.55 66.49 - - -
RN T,
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Fig.2 PCA results of samples and quality control in positive ion mode (a) and negative ion mode (b) at different growth
stages of Gomphus purpuraceus
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Fig.3 Major annotated results of metabolites of Gomphus purpuraceus in 3 databases
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Table 6 Statistical results of different metabolites

e BEcE BERH DRZERE THZERK
AvsB 2450 1870 1207 663
AvsC 2450 1869 1241 628
AvsD 2450 1854 1186 668
BvsC 2450 1375 628 747
CvsD 2450 1513 608 905
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