2026,39(4):121-126 FE R X K B& = T

DOI: 10.16861/j.cnki.zgge.2025.0617

Vavaz —— ,—\\-. = A \ =
RERIWERFEMNEFRM TR
EAAL A R FEMEEM KR, TR, A%
A e aFEEE A ESERHEAEI I B 650221; 2. =AM ABINE B 650221)

o E AR RER B W NSRS IR 2 5, 0 SR E 1 R E & R R R S Rk . LAAE
VIR T IR AN AR 3 PRI A UL 28 IR 3 W B8 A ), SR 7 85 vk e LR AT Ik 4R 5 5 SR P b 44 7 2 6F
3 P REESE H I E TR AT BT SRR, 3 P LA SR B AR IR ANE TR B BATTEZE T, AR B A
BRI B P s iR I i K. ARG AT 20 I B & B Qo Ji D B > 9 42.0%, LIBT3 A A R S R, N
20.4 g-100 g, ZINHIRL 4T 45 A i, N 10.8 g+ 100 gt 3 FhURZE B LR 33 N AR 75 045 VBE Bk VB R 250
JRIGE  HAE & & PAEE R R ZE R, AR IR e VI B, RTINS Bk VRS B R . 3 MR B EL M A
YA 16 PR B, Horh GRG0 TR ECEEIR 7 B, ZLAGAT 26 A A R B TR AN A 7 AR TR B R I a4 i 3.83
511100 g" % b3 MRZRAERE RN 4, GEFE ARSI S 4 L ATENEER .
KB : ARNTIR LOATYT IR &30 YIRS B IRy

FE 525 :S646.8 HAFRSRD: A NEHRES:1673-2871(2026)04-121-06

Comparison of nutritional components of fruiting body in three species

of Phallus spp.
YUE Wansong', HUA Rong', LI Xuesong’, YUE Tingsong’, ZHANG Xiaohua', PU Lianxin’, SUN

Dafeng"?

(1. Kunming Edible Fungi Institute of All China Federation of Supply and Marketing Cooperatives, Kunming 650221, Yunnan, China;
2. Yunnan Academy of Edible Fungi Industry Development, Kunming 650221, Yunnan, China)

Abstract: To clarify the morphological and nutritional differences among different Phallus spp. and provide reference for
variety breeding and development of Phallus spp. Three wild species of P. rubrovolvatus, P. cremeo-ochraceus and P.
dongsun were used as test materials, the three species were domesticated and cultivated by using soil covering cultivation
method. The nutrients of three species were compared and analyzed using standard methods. The results showed that there
were differences in the agronomic characteristics and content of nutrients among the three species of Phallus spp. The di-
ameter, length, and single mushroom mass of P. dongsun were the largest. The highest content of total sugar was 42.0% in
P. cremeo-ochraceus, the highest content of protein was 20.4 g+ 100 g in P. rubrovolvatus and the highest content of
crude fiber was 10.8 g+ 100 g in P. dongsun. The three species of Phallus spp. all contained Ca, Mg, Fe, Zn, Cu, but there
were great differences in the content. P. rubrovolvatus had the highest content of Zn and Cu while P. cremeo-ochraceus
had the highest content of Ca, Fe, Mg. There were 16 kinds of amino acids in the three species of Phallus spp, including 7
kinds of essential amino acids for human body. P. rubrovolvatus had the highest content of umami amino acids and essen-
tial amino acids, at 3.83 and 5.11 g- 100 g, respectively. In conclusion, these three fungi all contained ample nutritional el-
ements, but there were significant difference in morphological and nutritional characteristics among different species.

Key words: Phallus cremeo-ochraceus; Phallus rubrovolvatus; Phallus dongsun; Domestication cultivation; Nutritional

component
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Y2E & LB (Phallus spp.) )@ T 75 [ 1< 1%
WHREVNAREH REF. RELRERELEY
MM PO X —, BHRTILA 25 fRE)R
BB, 29 5 A ERF R 14, FE AT VI R
XY, =45 RERBNKZANMF N TR
1, LWUBRFEAT 28 P, echinovolvatus 4L¥E7T3R P, ru-
brovolvatus 435 P. dongsun BT NTIN P, ultradu-
plicatus 55>, HoA A7 8 SRR SRS | AR 77 5
WE, 2 B AT 2R ERX IR ) v = iR
P DY S ) B UK R I 2 PR D b, R A
SR B AR 0 35% E KR ) FH BT R, 24
(IEINCIR R I E RN RS INES DN I X FiNC
FET7ONEE, b [E G H w4ttt 2024 4 [EH
VIR L= OO R 27.8 JJ % IR, ATFRF L
BRI R K RS, b T &g & ol an il
o KA IZAE AT IO, T 38 R R I )T
N2 TR0 B i CAn AT R8O AT 3R 2 T FR
PFF" AT RORED S At S A M SR, B ET
THSRIEA R 2 B AT 3R B AR TIT R R, n o B
A BT BEUR N I ANE 55 B3 I AT, o DR M
IR AR VP B HEAT FRRE R 0 T R A Ik
KIEEAEE R L ST I, BRIk H w6 40
FEXTIR AT FRAN 2 2RI A 2R A 77 B gk
AT A TH I EE B A, U R 28 T 1 B R AR Rt o
BB MRS TR RIS KA .

[ VL SRS DARFA

1.1 w8

PR BN L FEANT IR P rubrovolvatus « F i 1T
38 P. cremeo-ochraceus F14 3 P. dongsun 3 T4
FEEJB LA g 5 5 ) ZS06.Z2S07.DSO01, 43 F R
ETEEHRT U EET.. /@RS, IR
T e E A A E S B HE O AT
MEEEMRP 0. T 2025 F2 HEsHA R
B T 3 T X g O T R A AR 3 R fS 2k
SIZAA T A5 R AR AN B 7 ot = I AR T 2025 4 7
H 58
1.2 ExRE

BRI 72320 g M &I HE 2 ¢ EEI R 2 ¢
FEREM 1 g BREREE 1S g TR R V1 L 818K, T
121 °CK B 30 min, A #1%H , Tl

WA IR 15 g WA WE S g BEFE .1 g A
M1 g BERERY 0.5 g R — 4080 1 L [ AR R
(100 g H5 K 30 g 2 %k FH /K& 30 min P 1,2
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E A fE AR ERZE 1L,

BB 5 TR ST% R R RS V41% 7T 8 1% A
T 0.5%BE R — A8 . 0.5%MFR L, /K& 60%. T
121 °CKE 2 h, A% .
1.3 Yifk#kis

TESA 150 mL VAR RE 7R 5L (1) 250 mL = f )il
oy B2 b 15 A 2S06. ZS07 Al DSO1 B 42
(1 emx1 ecm),25 °CH53% 11 d, 3R 18— WAL EHF,
DL 2%~3% I # P & 7 4 T 26 600 mL ¥ A& 55 5%
FEH L =M, 25 °CHE 3% 6 d, 748 IR H
o B 40 mL AR R EERT T35 1 kg #RES
BLGRRE) RN (17 cm x 33 cm x 0.05 mm)
HH, 25 CCEYERT %, B 22 K 5, S IR0 i)
Ji iR R SR R R R 15~25 °C L 2 S A X
W JE 60%~90% , H % 5 BEHLEL 30 A1 524k, Wl E
B R, R ERIWEE R KERKE
B BEAE KB BT S A CELFE 18 A B8 4D
=
1.4 EFERSELE
141 FAZTHRRS OGN 2 5K AR
ZS06. [ i 77 3 ZS07 A4 35 DSO1 T SZAK 45~
50 °CHEF, ZHE Ao 4 [ (R4 A VE Sk B s B
o M A 56 U O TN R L TR R R Gy, 3
17 3 YCPAT IR, 45 R U B epr e 2 RoR, T
. 2% GB 5009.5—2016" Il & E AR & E: S
% GB 5009.4 — 2016l 52 K 7 ¥ /& ; % GB
5009.6—2016" 5 g 7 & & : 7% GB/T5009.10—
20033l g ML A 4E 5 & s 7% GB/T 15672 —2009%
M5 SPES =
142 & RAFHNE 2% GB 5009.92—2016
I 5E 45 5 BT, 2 2% GB 5009.90 — 2016 il 5 £ &
B, 2% GB 5009.14—2017 Mg 8 & &, & %
GB5009.241 — 2017 Wl & 8¢ & & *, & % GB
5009.13—2017 W 5 #i & &2,
143 AABMAE0ME 2% GB 5009.124 —
2016 W 5E 2 AL & 2
1.5 R

K H DPS #Fab BRE 4R , SR LSD ¥4 2 4
e iAT 2 E LB T

2 AR50

2.1 ks
B 1R PLE H S, 3617 25 ZS06. F 47T 35
ZS07. 435 DSO1 1) 1 Al L35 o A &, Z03E4T 38



$4 TR S AR 3 M T A R R L onsigon)

1 :ALC.E 73 53 ZS06.2S07 Fl DSO01 4% 31; B DF 43 A& 2S06.2507 Fl DSO1 Byl .
Notes: A, C, and E represents the immature stage of ZS06, ZS07 and DSO01, respectively; B, D, and F represents the mature stage of ZS06, ZS07
and DS01, respectively.
1 ¥k 2S06.ZS07 1 DSO1 F LA
Fig. 1 Fruiting body morphology of ZS06, ZS07 and DS01

ZS06- FFETT IR ZS07 1T 48 Bty [t , &30
DSO1 TCHE#F ;3 M BB fAE B 2 R,
SRINBOAEIEGO EAMEREE KA
. B2 1 Ar%n, & 75 DSOL BN ELAR L AR K
B 88 K, 3 BN 3.67.19.39 em, FL L%
K, N 401 g, B T AR 38 ZS06 A

T35 ZS07 ; ZLFLAT 75 ZS06. F % 7T 35 Z2S07 1) i
WHEA AR KE TR E 25 HMITI 2ZS07 11
AR ORNEA K EY R R, 48R 1171,
15.20 cm, & # K TLL4E1T 758 ZS06. 25 1,3 Fi i
SR B T, AN DSOT B AR ELAR AN AR K M
BT R R K

F 1 ¥k 2S06.ZS07 1 DSO1 FLAFSHFHEMPTER =
Table 1 Morphological characteristics of fruiting bodies and single mushroom mass of ZS06, ZS07, DS01

— B 1§ Stipe #i 48 Indusium AT S
Strain 4% Diameter/cm K% Length/cm % K H A% Maximum diameter/cm K ¥ Length/cm Single mushroom mass/g
ZS06 3.01+0.25 ab 17.68+0.41 b 8.99+0.23 b 11.57+0.41 b 23.5£2.3b
ZS07 2.85+0.21b 17.98+0.33 ab 11.71£0.33 a 15.20£0.51 a 25.5£2.6 b
DS01 3.67+0.21 a 19.39+0.62 a - - 40.1+2.8 a
Y FUAUR NG FREROR 2 5 % (P<0.05) . “ IR KT . FH.
Notes: Different small letters in the same column indicate significant difference at P<0.05. “-” indicates none. The same below.

22 EBHEFERS
HE2AH,3MARERERYIEAEEE ML
W RO HAHEEE TR Y. HP K& EH

ERMRAR R TR DSO1ZLAET#h ZS06 ABETTHh
7807, = F M 2B EEZ R AT 2S07 Ha b
R N 42.0%, W3 m T A AN 2 AN R IR

2 BEFK 2S06.ZS07 1 DSO1 EME TR S ELE
Table 2 Comparison of conventional nutritional components of ZS06, ZS07 and DS01

[iogZS w5 wCRBE w(E D wCHL A48 wgHD
Strain  Asht content/(g-100 g')  Total sugar content/% Protein content/(g-100 g') Crude fiber content/(g-100 g')  Fat content/(g-100 g")

7506 7.1+03 b 33.5+0.6 b 20.4+0.3 a 8.7+0.3 b 0.2+0.07 a
Z507 3.6£0.1¢ 42.0+04 a 15.240.4 b 8.5+0.1b 0.2+0.03 a
DSO01 7.9+0.1 a 27.7£0.3 ¢ 16.14£0.4 b 10.8+0.4 a 0.2+0.09 a
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ZS06 [ HE [F i & e » N 204 g- 100 g 734k 2
ANMMPOE W E R HE KT ZS06; 475 DSO1 (1)
FHAT 4 &S, N 10.8 g+ 100 g, H4h 2 MR
F2E5 HEZCT DS01;3 Fh v 2 &8 1 1 g iy
SELEK, B LEEER. L3 MRERER
PHEIE TR & B KR
23 FETYRITESH
B 3 A %0, 3 PR ZE T8 LB 3 & A AR &

A5 VBE VER VB VIS T R (HAE B B EAAAER
KES . BAKE, BTN 2S06 1IEE V& S
BN 444,400 mg kg, BEE T HAN2 A
it EABEAT IR ZS07 (4% Bk VEE S B d i, 7 N
307.0.200.0.1766 mg- kg, & # =1 54 2 MFh

=3 EFk 2S06.ZS07 #1 DSO1 i RITEMR S ELEE

Table 3 Comparison of minerals components of ZS06,
ZS07 and DS01 (mg-kg")

Bk w(E) wE) w(EE) wCEE) wCHiD

Strain Ca content Fe content  Zn content Mg content Cu content

ZS06 353+3.1c 72.6£10.5c 44.4+2.1a 1076£8.2c 40.1+09a
7S07 307.0£2.5a 200.0+6.7a 36.5+1.9b 1766+11.5a 11.8+0.5¢
DSOI  24.4+1.7b 112.0£3.2b 23.7+3.6c 1108+6.6b 18.5+0.3 b

B 4 AT 50, 3 i R 28 T8 LR T & S IR Pl 2R
FEHTEES, WEH 16 FIEER, HhBFHER
BER 7 M OBUETRR R TR AR AR ot
AR E R AR, IV TFHEIER 9 . 44817
Fh ZS06 R 2 B R 2 & s, N 3.83 g+ 100 g
X375 DS01 IRZ. 3 P8 H B I AR & B
m, BER S BRI 3 MM EER S EAEER A
FENT3R ZS06 I B e B f i, 14.20 g- 100 g7
FRETTER ZS07 IR LR SRR IK, N 8.91 g-100 g,
B3 AP FF R R R S AR R A B 1 LB Y
ZFAK, K 0.36~0.37.

3 Wik H4hR

AR 0 B R B I AR AT ) R MR IS
RIL, BB AT 3N P oultraduplicatus %35 P. dong-
sun MLFETTIN P rubrovolvatus 3 /P Fi i 45 2 N 36
KB M T e A — B, (H % 38 B K B 58 R I TR AS
I 5 3 /N 1D AT B0 BT A 0 — 3, N B (ELE B
FEEUEA TR AR K A DX PR 5 [ BE 55 7 THD A7
EHEZER . RIS RS 2B, 25877
P EREAT 2T A TR TR A 1R R (220806 8RR D 1Y
B E BT IREN B EfAER R ER,
SRR E A AR ER A KA
. 3 P REE LR B R ESR S
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T 4 BEHE 2S06.ZS07 F1 DS01 FEES B /7 L

Table 4 Comparison of amino acid components of ZS06,
ZS07 and DS01

R LS

i i 7506 7807 DSO01
Amino acid type

wOR TR 1.3240.01 b 0.94+0.03¢  1.50£0.04 a
Asp content™/(g- 100 g™

w(HRR) 0.76£0.09a 0.52+0.02b  0.79+0.06 a
Thr content#/(g-100 g')

w2 R) 0.88+0.03a 0.57£0.02c  0.77£0.01 b
Ser content/(g-100 g")

w(HREIR) 2.5140.01a 1.4340.02¢  2.29+0.03 b
Glu content™/(g-100 g")

wHZER) 0.73+0.03a 0.58+0.03b  0.63+0.02 b
Pro content/(g-100 g")

wHZR) 0.57+0.01 b 0.46+0.02¢  0.66+0.01 a
Gly content/(g-100 g

wONZER) 1.3740.02a 0.66+£0.03¢  0.92+0.02 b
Ala content/(g-100 g")

wEHETR) 1.0840.02a 0.54+0.02¢  0.91+0.01 b
Val content#/(g-100 g")

wCERRR) 0.17£0.00a 0.1240.03b  0.10+0.05 b
Met content#/(g-100 g")

wC RS R 0.57+0.03b 0.51+0.02¢c  0.68+0.02 a
Ile content#/(g- 100 g™

wCRERIR) 0.94+0.01b 0.84+0.01 ¢  1.06+0.03 a
Leu content#/(g-100 g")

w2 ) 0.39+0.02b 0.19+0.01 ¢ 0.52+0.01 a
Tyr content/(g-100 g")

wORTH AR 0.64+0.02a 0.38+0.02b  0.66+0.02 a
Phe content#/(g- 100 g")

w(HE R 0.38+0.01 b 0.33£0.02¢  0.50+0.01 a
His content/(g- 100 g™

wOBE R 0.95+0.02a 0.33+0.03¢  0.66+0.02 b
Lys content#/(g-100 g

wOE R 0.91£0.02a 0.51£0.01b  0.70+0.01 ¢
Arg content/(g- 100 g")

wOb FEEER) 5.11 3.24 4.86

EAA content/(g-100 g")

wCEL 7R 2D 9.09 5.67 8.44
NEAA content/(g-100 g™

w R SR 3.83 237 3.79

TFAA content/(g-100 g

wOR R 14.20 8.91 13.30

TAA content/(g-100 g™")

EAA/TAA 0.36 0.36 0.37
TFAA/TAA 0.27 0.27 0.28

VR SRR R AR L TR RN S R
FIRTE 0.05 KT R 8.

Note: * indicates umami amino acids, # indicates essential amino
acids. Different small letters in the same row indicate significant differ-

ence at 0.05 level.

PR 7 T R FEAFAE 22 57, RETT 38 ZS07 (158 48 5%
KEARKER K, LLAETTIR ZS06 IR L, %435 DSO01
T JE TR 4 5 270 DSO1 (14 B A B A% R K R 6 32k )
K,
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SRR, N 10.5 g- 100 g, 2F B 10 A5 17 & B
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