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Nutritional comparative analysis of different Phallus varieties based on

amino acid types

ZHA Xingxue', XU Yanjun', ZHAO Xia', SONG Liu', WANG Xuan', GUI Yang’

(1. Institute of Edible Fungi, Guizhou University/Guizhou Province Edible Mushroom Industry System, Guiyang 550025, Guizhou, China;
2. Guizhou Provincial Institute of Crop Variety Resources, Guiyang 550001, Guizhou, China)

Abstract: In order to explore the difference of routine nutritional composition and amino acid content of three kinds of
Phallus, the amino acid content of three kinds of P. rubrovolvata, P. indusiata and P. echinovolvata were determined by
amino acid ratio coefficient method combined with amino acid score in FAO/WHO. The results showed that the three
kinds of Phallus contained protein, fat, starch, ash, vitamin B6, B2 and other conventional nutrients. It accords with the
characteristics of high protein and low fat of edible fungi. Seven kinds of mineral elements were detected in all three
kinds of Phallus, including 5 kinds of essential trace elements for human body, and the contents of Ca and Fe were the
highest. 16 kinds of amino acids were detected by amino acid composition determination of more than 65 mg-kg'; 15 spe-
cies of P. rubrovolvata and P. indusiata were detected, and 14 species of P. echinovolvata were detected, all of which were
methionine. According to the comparison of the contents of essential amino acids in protein and egg protein recommend-
ed by FAO/WHO, the proportion of essential amino acids in total amino acids was 35.14%, 26.04% and 24.18%, respec-
tively, in P. indusiata, P. rubrovolvata and P. echinovolvata. The amino acid content of P. echinovolvata was the most
close to the requirement of ideal amino acid model of FAO/WHO model. AAS and CS showed that P. echinovolvata was
higher than that of P. indusiata and P. rubrovolvata. The SRCAA of P. echinovolvata was 54.86, which was higher than
that of P. indusiata (39.76) and P. rubrovolvata(14.90). The results showed that there were some differences in nutritional
characteristics among different Phallus varieties, which also provided a theoretical basis for variety breeding and produc-
tion promotion.
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Table 1 Comparison of the contents of conventional nutrients in three species of Phallus
wCE A D wIg ) fie & w(HERD) w(K 53 w(Vitamin B6) w(Vitamin B2 )
W .
Material Protein content/ Fat content/  Energy/ Amylum content/ Ash content/ content/ content/
(g-100 g (g-100g") (kJ-100 g" (g-100 g (g-100g") (g-100 g (g-100 g
LLHEATIR P orubrovolvata  15.45+1.00b  0.82+0.05b  1388.33+66.5a 11.37+1.08 a 5.89+0.66a 0.52+0.09 b 0.23+0.01 a
KABTIR P indusiata 16.194091b  0.89£0.18 b 1364.00+71.71a 10.72+1.41 a 5.32+0.85a 2.81+021a 0.34+0.09 a
BRILTTIN P echinovolvata 20.94+0.54 a 1.93+£0.09a 1438.00+71.27a 13.78+2.02 a 4334098 a 0.44+0.07 b 0.24+0.04 a
7 R B J5 A RN A RERIRAE 0.05 /K FER B, £ 2 F.
Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. The same as table 2.
T2 3MUAPT RAESENELER
Table 2 Determination of mineral elements in three kinds of Phallus (mg- kg")
PR . w(Na) w(Zn) w(Cr) w(Cu) w(Ca) w(Fe) w(Se)
Material
ZL¥ENT IR P rubrovolvata 8.1540.61a  34.01+2.88a  0.32+0.03 a 24.70£2.15a  67.55£2.05b  77.85+4.62b  0.55+0.09 ¢
KABVTIR P indusiata 6.88+0.35b  23.80+1.30b  0.38+0.08 a 23.61x1.13a  83.04+8.50a  93.13+4.81a  1.56x0.07b
BRFEYTIR P echinovolvata  5.92+0.44 ¢ 31.55+2.84a  0.37+0.05a 28.19+3.55a  80.13+3.84a  65.88+6.12¢c  2.15+0.12a

fili (Se)7 Ffi e 3 FHATFA A Ca & A Fe & E AR
i, By 65 mg- kg, Fe Fl Se & &2 F 3, Cr
A Cu IF B GRS ELREZE R
23 FERERKESESH

3 P IR SR I B R IR 2H o B D E 4
W2 30 3 FhAT IR SEAR oA Il 21 6 Fhh 7R 2 AR

T2, B 2K R B [, 43 5l O 75 2 B8 (Thr) 8t % 1R
(Lys) HRE IR (VaD 2 &R (Lew) « K A & R (Phe)
RS AR (Lle) , A I 2 B 2R (Mev) , HUBRFEAT
PR EIR . Z R & s 2K 5 AT
Y175 6.74 g- 100 g' KARTTTR 6.09 g- 100 g ZLFENT
F51.92 g-100 g ', i EAA/TAA 3 LN K447 75
(0.36 g- 100 g D>ZLFEAT75(0.28 g+ 100 gH>FFEAT
#1(0.27 g-100 g o 3 #7754 Glu. Tyr.Phe. His.
Lys\Arg 6 & L8 & & A W ¥ %2 7, Val fl Lle
SRILEEZS, Asp.Ser Ml Ala 7EFTAT IR A K
WP ERAPE , AARTH P EENE
BAK.

*E?E FAO/WHO e A g EREA

R TR E IR S E L (R 4, GE R N 3 AT
ﬁﬁ@%*ﬁﬁ%ﬂﬁé&%@ﬁiu TR B R H e MK

AR ERBITIR 35.14%> 2L EATH 26.04%>4E1T
T 24.18% , AR T X5 H 1L X 49.70% 1 FAO/WHO
B 35.00% CKABATIRE AN
BT E A S RN EEN T AR 2
/Wc“ P (CSOFEETRVE 7 (AAS) , X P Fh 7 7%
EHT R EAREN, W HTRE
%%EE’&E@WH o CS Fl AAS BE#iT 100, U F IR

®3 3MMITPEERSERAR

Table 3 Composition content and of amino acids in three

Phallus varieties (g-100 g")

IERR AR UE KR BETITIR
Amino acid P. rubrovolvata P. indusiata P. echinovolvata
B8 Glu 0.38+0.04 ¢ 1.08+0.14b 1.43+0.11a
RITAEIR Asp 0.26£0.08b  0.65+0.10a 0.81+0.15a
TR R Thr* 0.10£0.00b  0.17+0.03b 0.22+0.09 a
22512 Ser 0.16£0.04b  0.35:0.09a 0.42+0.09 a
I %82 Pro 0.10£0.02b  0.19+0.04a 0.13+0.03 b
H&# Gly 0.10+0.01 ¢ 0.31+0.03b 0.38+0.05a
WA Ala 0.2240.04b  0.55+0.10a 0.62+0.06 a
AR Val* 0.04£0.02a  0.10£0.01a 0.17+0.07 a
AR Met* — — —
R Lle* 0.05£0.01a  0.44+0.47a 0.23+0.05a
SEER Leu* 0.18+0.04b  0.69+0.17a —
R E R Tyr 0.04+0.01 ¢ 0.27+0.04b 0.30+0.05 a
KNAN Phe* 0.0940.01 ¢ 0.47+0.16b 0.71+0.07 a
HE M His 0.04+0.01 ¢ 0.12+0.04b 0.20+0.02 a
#iZ MR Lys* 0.08+0.01 ¢ 0.33+0.11b 0.51+0.03 a
K% Arg 0.08£0.01 ¢ 0.37+0.03b 0.61+0.06 a
FHMR L H TAA 1.92 6.09 6.74
U FHASR SR EAA 0.54 2.20 1.84
iﬁ;iA BEMmER 1.38 3.89 4.90
EAA/TAA 0.28 0.36 0.27
EAA/NEAA 0.41 0.48 0.36

U TR, — AR AT EE R A E NS R
IRTE 0.05 K FZE R .

Note: * denotes essential amino acids, — denotes not detected.

Different lowercase letters after the same raw indicate significant differ-

ences at 0.05 level.
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Table 4 Comparison of the contents of essential amino acids in protein and egg protein between three kinds of Phallus

and FAO/WHO recommended model %
SIERR A A FAO/WHO # 3% ARIUEIN KABTT IR RT3
Amino acid Egg mode FAO/WHO mode P, rubrovolvata P, indusiata P. echinovolvata
FAM Leu 8.80 7.00 9.38 11.33 —
For AR e 6.60 4.00 2.60 7.22 3.41
AR Val 7.30 5.00 2.08 1.64 2.52
752 Thr 5.10 4.00 5.21 2.79 3.26
IR S W+ 2 2 Phe+Tyr 10.00 6.00 6.77 12.15 14.99
HEE R Met+Cys 5.50 3.50 — — —
52 Lys 6.40 5.50 4.17 5.42 7.57
W TEIERR B E EAA 49.70 35.00 26.04 35.14 24.18

BYE A ShRE SR R0 TR R T, &
Vs MR . WK 5 BT, 3 FT 3R TSk i
TR VP AL 2P S R BN YT 3R 5 e » 2L FEAT
IR BRI RS AAS KT 45.80%>
ZLFEATER 43.01%>KABRNTF5 32.14%,CS K HBFEAT
I 31.37%>LLFEATIE 29.46%>KARTTER 22.02%.

PR B 0 FRANE I T AR R 1 i 3
WITH R 5 2SR EL L (RAAD VIR ELIE &R
H(RCAA FIZ IR LUAE R £ 57 (SRCAAD , Bl T Lt
HEARP S HERER S BEMNTER MTHHEAR
[FEFRME Y. HHER 6 v RN, BFETTF5¥ SRCAA K
54.86, = T KABTTIR(39.76) FIZLFLAT 41 (14.90)

*=5 3B EERITS (AAS)FLEITFES (CS)

Table 5 Amino acid score (AAS) and chemical score (CS) of three species of Phallus %
HILIR ZLFENTIR P rubrovolvata KABTIR P indusiata WFETTIR P, echinovolvata
Amino acid AAS cs AAS CS AAS cs
LR Leu 133.93 106.53 161.86 128.75 — —
Ao AR e 65.10 39.46 180.62 109.47 85.31 51.70
SR Val 41.67 28.54 32.84 22.49 50.45 34.55
TR Thr 130.21 102.12 69.79 54.73 81.60 64.00
TN R FR TS Z BR Phe+Tyr 112.85 67.71 202.52 121.51 249.75 149.85
HAMR+FPETR Met+Cys — — — — — —
HER Lys 75.76 65.10 98.52 84.67 137.58 118.23
P43 Score 43.01 29.46 32.14 22.02 45.80 31.37

R 6 3MHAEERLLERAA) REBRILERK(RCAA) MEEBELE R 5 (SRCAA)
Table 6 Amino acid ratio (RAA), amino acid ratio coefficient (RCAA) and amino acid ratio coefficient score (SRCAA)
of three species of Phallus

IR LAEYT?8 P, rubrovolvata KWENT#R P indusiata BFEYTIR P echinovolvata
Amino acid RAA RCAA RAA RCAA RAA RCAA
A Leu/% 1.34 1.41 1.62 1.88 — —
SR 1e/% 0.65 0.69 1.81 0.81 0.85 0.96
AR Val/% 0.42 0.44 0.33 0.36 0.50 0.52
75282 Thr/% 1.30 137 0.70 0.86 0.82 0.87
KN R IR+ Z R Phet+Tyr/% 1.13 1.28 2.03 0.88 2.50 1.02
BRI Met+Cys/% — — — — — —
iR Lys/% 0.76 0.80 0.99 1.21 1.38 1.62
“FI4MH Mean 0.93 0.36 1.24 0.36 121 0.26
SRCAA 14.90 39.76 54.86
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