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Abstract: The quality and nutritional evaluation of three parts of Phallus impudicus L. of Guizhou were carried out from the perspectives
of nutrient composition, texture characteristics and microscopic characteristics. The results indicated that the protein content of Phallus
impudicus L. was 16.30 g/100 g~19.50 g/100 g with the ranking stipe>fruiting body>pileus, the fat content was about 1.30 g/100 g. There were
16 kinds of amino acids in different parts, with 45% of essential amino acids accounting, and the contents of glutamic acid and methionine were
the highest. The total flavor amino acids was 7.88 g/100 g~9.31 g/100 g with the order stipe>fruiting body>pileus. Protein evaluation results
showed that lysine was the first restricted amino acid of Phallus impudicus L. The analysis results, including SRCAA, U, EAAI and CS, were
pileus>fruiting body>stipe with the exception of IN. The texture test results showed that the maximal tensile force and maximum shearing force
of different parts of Phallus impudicus L. were ordered as: stipe>pileus and dried>reconstituted, respectively. The hardness, adhesion, elasticity,
adhesiveness and chewiness of pileus of Phallus impudicus L. were higher than those of stipe, while the hardness, adhesion, adhesiveness and
chewiness of pileus were lower than those of stipe. Besides, there were obviously different microstructural features in the stipe and pileus of Phallus
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impudicus L. This study could provide theoretical basis for edible, standard establishment and product development of Phallus impudicus L.
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amino acid, RAA), SR REL (ratio coefficient
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Fig.1 Nutrition analysis of different parts of Phallus impudicus
L.

22 BREFFAHLAERS BN

F 1 AREFEIUESEHRERKLEE (2/100 g)
Table 1 Amino acid composition and contents of different parts
of Phallus impudicus L.

E IR IBR (non-essential amino acids ); TAA: RABMEE
(amount of amino acid). Fl—47# RE 5 F&E T p<0.05
KF LY EFRE,

AARIET XS I REAFIBAL 16 Fha FEmRidkAT
TWE. HER A, HREAFRRAZEER ST
A, WA 16 MR SA, HhadE 8 i Ak
WHFREARRR. ARERES . BTSSR 0b TR IER
SEEIRIN 4.04 /100 g, 4.80 g/100 g A1 4.29 g/100
g, BW>TSER>H S RO EES SN 8.95
/100 g 10.66 g/100 g A1 9.57 g/100 g, B> T 54>
Wi HPULREREREE S OAERSES N
45.14%- 45.03%5 44.83%, DLHEFERSIFLFTFR
HRRE (EAA/NEAA) 735125 0.82. 0.82 £10.81,
21151 FAO/WHO ARAERLE (1) 05 75 S LR 7 B 40%0 1
EAA/NEAA 1# 0.60%°, 1 (1 R AEA R E IR+, &
T IR IR 7 DN IR R A 2R, (ER
i BTSRRI S B 13.74% A0
10.39%, 14.16%A1 11.07%, 14.21%F19.93%; & Eh
R RRRERR, TEM. FARM kb5l b s
RS 1.34%. 2.16%A1 1.57%. [FRHERIL, B
WERIRYL, HRERRHINERER S & TR,

23 ARELTFEBMERAERSAHN

* 2 BRETEIIZRETEE S (2/100 g)
Table 2 Analysis of flavor amino acids of different parts of
Phallus impudicus L.

R EAP £ EE Bk F 4R
FEAE 043+0.017  047+£0.02*  0.45+0.02°
EEFR 0.69£0.02° 0.81+0.02° 0.72+0.02°
A 04520.02°  0.53+0.02° 0.49+0.02%
EAA EHRE 0.57+0.02°  0.88+0.03° 0.72+0.01°
EAEF  0.7120.03°  0.59+0.02° 0.61+0.02°
BAAER  0.12£0.00° 0.23+0.01°  0.15£0.01°
FEFR  0.50£0.02°  0.59+0.02° 0.52+0.02°
HAER  057x0.01°  0.70+0.02°  0.63+0.02°
RAFEF 0.93+0.03*  1.18+0.04° 0.95+0.03"
“ZAF  053£0.01*  0.60+0.03° 0.56+0.02%
BHEE 1.23+0.05°  1.5140.06° 1.36+0.04°
HEF  043+0.02° 0.48+0.02° 0.45+0.02°
NEAA N ,
AAE  0.60£0.03°  0.75+0.02°  0.68+0.02°
2H 2 BR 0.2240.01°  0.24+0.01* 0.23+0.01%
FEF 0.5240.02*  0.59+0.02° 0.56+0.02°°
FEEBER 0.45+0.02°  0.51+0.02°  0.49+0.02°
EAA 4.04 4.80 429
NEAA 491 5.86 5.28
TAA 8.95 10.66 9.57
EAA/TAA 0.45 0.45 0.45
EAA/NEAA 0.82 0.82 0.81

7E: EAA: %FRIEF (essential amino acids ); NEAA:

26

FHABR HiE B FEAh
R LB UAA 216 269 231
HREIEL SAA 201 234 218
Lok RABLBAA 371 428 392
TR RILBL 057 076  0.64
ERELABREE 788 931 84l
FABME BT TAA 895 1066  9.57
UAA/TAA 024 025 024
SAA/TAA 022 022 023
BAA/TAA 041 040 041

S N0 112 118 1.14

BRI E AR RN LR ) — 853, X R
SERVIRE WA B BRI TR A 2 IR I SRR
PE, ATRLEHA DY, RREEREIEIR . BHRZ R |
TR SRR IR, X PSRRI A LA
FTER T B R e, Hrh BRI Z R R A R
RN B RTTIR B R, B R RN Hggk
HARTHERR. e 2 7T, 72 A REAF A,
RN EER R IR . B BRI DR BRI & B i
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B 1 2.69 g/100 g4 2.34 /100 g F14.28 g/100 g,
TR, Hik. BREREIR SRR (9.31
/100 g) >F-5244 (8.41 g/100 g) > (7.88 g/100 g),
HAFF R R S B S R R LU EAE 112~
118 18], U] I 1 B AN I ) SRR B R LA
BRI E .

24 gREFFEHMLE A FEFRNETFN

241 A#RAlE

REVPER AR I BRI 1, R ZE S
NE OB .

FH3R 3 ATA, DRI AT AR R A
HA. WRE MR A SiatiiEa GSEEMD
I . DAAXS B AR FOAARAERR T, B o B T R
TERK, 085, TR, Wi/, BT
W, TEAREAFRAH, WG A rE R INME S5
EERANE R R, B . &
5 EE AL ELE 0.78~0.82 208, FALET
MEITFE A 0.861°%, 14 2 2 TSRS B2 2R (UL FE Ay

0.83, AIAIHEAEFRMME S TTHER, KTF
MEEH.
% 3 ARETFRMIEBRSIRERARMGIAE
Table 3 Closeness degree between different parts protein of
Phallus impudicus L. and the model protein

ARERR ML KL BEEOHEKX
S u 0.85
AR U 0.82
F =R u; 0.83

242 RIBRRZABoME

EERAREEN T, D FREERIHS S
BRI R AL B EEF, &4 AR
ERFRBALE AL TR AR &, HR 4 A,
HRER R SRR T 2SR & I T
FAO/WHO HBLxUFIRG B d A, 1 B AR S A
IR &R0 HN 45.13 mg/g. 4091 mg/g, =T
FAO/WHO #3(. 3 4 n] L5 H (L REAFRRAL
ME IR LA RAA. ZIEMR LA R4 RCAA FlE
FRELAE 2 %07 SRCAA, SE5RILE 5.

F 4 AREFERUNLEFREELESE (mg/g)
Table 4 Essential amino acid contents of different parts of Phallus impudicus L.

FHRBR R ki) TR FAO/WHO #H4£X, ARG AER
F R 26.38 24.10 25.57 40.00 54.00
TR 4233 41.54 4091 70.00 86.00
HEBR 27.61 27.18 27.84 55.00 70.00
ERER 34.97 45.13 4091 35.00 57.00
ENGE VSR 50.92 42.05 43.18 60.00 93.00
H R 30.67 30.26 29.55 40.00 47.00
HA B 34.97 35.90 35.80 50.00 66.00
LFRAREE 247.85 246.16 243.76 350.00 497.00

&5 BRETEEMLLFEEELAY RAA, RCAA F01 SRCAA {E
Table 5 RAA, RCAA and SRCAA of essential amino acid of different parts of Phallus impudicus L.

e A B A TR
RAA RCAA SRCAA RAA RCAA SRCAA RAA RCAA SRCAA
e R 066 092 0.60  0.81 0.64  0.89
TR 0.60  0.84 0.59  0.80 058 081
R 050  0.70 049  0.67 051  0.70
ERFL .00 139 77.40 129 174 64.72 117 1.62 70.59
KRAFAEEEE 085 118 070 095 072 1.00
TR 0.77  1.06 076  1.02 074  1.02
YRR 070 097 072 097 072 099

RAA. RCAA Fl1 SRCAA #2& [ MR LR T H i
Pfadr. &Y P RERA NS TR X5
RCAA 2T 1, BUE K TRUVNT 1 #RR7~  B m FEERA
1, RCAA>1 FIRZEILIRITR], RCAA<I KINILE

BERAHRI AL, RCAA B/ INRIEIR NS — PR =
B2, % 5 P, MR BN AL s
PREVEILRR, FNEIRHREIR. R &R
B, HREBRE R SEA P& BB, HAbhE
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Bl SR AS BN, SRCAA FREAFERN
{HAIEK, SRCAA A 100, FRiZEVIEAFNER
FRAUN SR ILRRAEN 3L, SRCAA /), FoRiZEH
JRIVEFRIMERRZE « 1 RN FRBALEE 1) SRCAA 15
SRR 77.40 (Fi) >70.59 (FSEK) >64.72 (D),
RPHE G EOMWERMES S, FWRIK. HRER
BEANEFRME S T/NE (7441 P, BEEKEER
[ (78.08) P, [RETAEANERNEE T E
IHH (62.81) FIAH (6747) P,

REEREVE o AAS ALV CS Bz 100, 5
PO AR 2, B A R e i,
& 6 T, RIFAERITHER, EARE T
HHAE SRR B IR AR, Horh BRI
TSARFNR AR AR T, R AE S TR 2 A
PR AAS 75 50 /o4, FXTARE; RAELFIE
SR, HERANIFARRIE TSR B 2 A AR AR
b, ERRAI AR . FTUE W, A REAFRZAL
MERERIT & R 5 UFVP g R EA I

* 6 ARENESMILTREEL AAS F0 CS
Table 6 AAS and CS of essential amino acid of different parts of Phallus impudicus L.

s Wi 4 I
AAS cs AAS Cs AAS cs
FRRER 65.95 93.23 60.25 85.52 63.92 91.89
TRBR 60.47 93.93 59.34 92.55 58.44 92.32
HEER 50.20 75.27 49.42 74.40 50.62 77.18
BRI 99.91 117.08 128.94 151.72 116.88 139.28
ESE4 SR 84.87 104.49 70.08 86.64 71.97 90.10
R 76.68 124.53 75.65 123.37 73.88 122.01
DT 69.94 101.12 71.80 104.23 71.60 105.27
=7 BRETREIEMIAY EAAL, BV AINI E a lor
Table 7 EAAI, BV and NI of different parts of Phallus g
impudicus L. E 1(2) \,\}\F_’i\‘_/_{
I 2 U ABFE Jok =5
AR 4&2;(%@?) %j\]j})l i iﬁjﬁ g 2 I
HE 5252 45.55 8.56 4l
A% 52.15 45.14 10.17 2r
F AR 51.92 44.89 9.14 % 20 20 0 0 100 120
EAAL. BV # NI 2 M &WE F=-IME R H F 1R T 33 FE / (/i)
bro EAALE#EE 100, B HEEASHRMEERD (39 b 37
HEAD LT EERABGRET, EFRMMEE 305M
BU, BV 54 100 g SYIRIEE A UGN AR R E ZBr
IR, FCl M, 22 BN PR R s 20r
NI (i, RAFEER AR E RN R H ﬁ 5t
27 R, (R FIRB AL 6 5 R R R E ) ® 10y
4978 52 R 45 Fidi, WX R, H IR il
W (10.17) >F524k (9.14) >H#E (8.56), Fik= % 20 20 60 80 100 120
MEAME ST IREHNE, KA REMTIREAR BT 5 / (mim/min)
PVEFEME A A R R R RN, AREF & 2 FRIRMHEEERERES () FFEWHE (b) &AL
SUARRVE FRTRECN 9.14, ANFEFMTIRE FRAEEUE HISN

9.01~12.17 2z [8], KEAPF & H & QRN EFRMME
PRk

2.5 @ REF B AL A

2.5.1 FfdiREE

28

Fig.2 Effect of different stretching speeds on the maximum
tensile force of stipe and pileus of Phallus impudicus L.
S VCE AR AR, 5T R H
L2 PA i MRS PR B AR B somier . ] 2wl
B RO EE AT, R R A e B PE TP AR
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L E>40 mm/min B, B 55 OB TR
Ry GRHE =20 mm/min IS, FEARERAR # T
Fha. TR RE AR ], AR B o A R
D 5E AR B2 15 9 60 mm/min.
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Fig.3 The maximum tensile force of different parts of Phallus
impudicus L.
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Fig.4 Effect of different shearing speeds on the maximum shear
force of stipe and pileus of Phallus impudicus L.

I EA R VLR, H5 1 hrhd o A

DREE B i A 1) B R BTV I HIsem . B 4a A 4b
AT, BEEBIUIEE BT, KRBT
TFRa. 4EI1)35 >80 mmymin I, B I8TY) /i
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ECE BE/N FEF M /mT AEMHR  EM/mm  RERE/N  eEE/mI
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HKEE 2233:089°  0.01£00090°  0.53£0.015° 1.59+0.028° 11.54+0.29" 17.86+0.75°
SKEA 35724168 025+0.011°  0.59£0.013° 1.16£0.044° 21.57+1.05° 24.4441.15¢

E: B3 A RENE FE AT p<0.05 KF Leh £ F R,

Fig.6 The observation of scanning electron microscopic of
Phallus impudicus L. Structure

E: a: HAF@AE, x500, 100 um; b: # £4E%E, x500,
100 um; c: BHAH-FEAE, x500, 100 um; d: HAAE&HE, *x500,
100 pm.
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