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Chemical Composition and Nutritional Evaluation of Xerocomus spadiceus from Linzhi City of Tibet

MA Changzhong, LUO Zhang, GU Xuedong*
(College of Food Science, Tibet Agricultural and Animal Husbandry College, Linzhi ~ 860000, China)

Abstract: The main nutritional components, amino acids and minerals in two samples of Xerocomus spadiceus from Linzhi
city of Tibet were analyzed, and their nutritional values were evaluated in comparison with those of other boletus such as
Boletus edulis, B. aereus and B. speciosus as well as Leccinum crocipodium. The results showed that proteins and crude
fibers were the predominant components of X. spadiceus, with a total content of 43.29% and its crude fiber content was
13.73%, which was higher than that of other boletus species and Leccinum crocipodium. X. spadiceus had lower crude fat
content with an average of 4.55%. In addition, X. spadiceus possessed a well-balanced amino acid composition with a ratio
of essential to total amino acids of 39.10% and a ratio of essential to non-essential amino acids of 0.64, and with umami-
taste and medicinal amino acids accounting respectively for 31.80% and 59.33% of the total amino acids. Glutamic acid,
aspartic acid, alanine and leucine were the dominant amino acids in X. spadiceus. Methionine and cysteine were the first
limiting amino acids. X. spadiceus was rich in minerals, especially potassium, calcium, iron, zinc, and selenium. Moreover,
the contents of calcium and selenium in X. spadiceus were higher than in other tested mushrooms. Mercury and lead were
not detected and the levels of cadmium and arsenic in X. spadiceus were within the range stipulated in the national standard
of China. Therefore, X. spadiceus is a wild edible mushroom high in dietary fiber and protein, low in fat, and rich minerals.
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1.3 Hik
1.3.1 BRI

FLAEHG & &EME: SMGB/T 14772—2008 (£ &
REWGEIMEY  EAFSRERNE: ZHGB 5009.5—2010
(ERPEARMNE) JUIRERE; KodEille: &
f8GB 5009.3—2010 (£ /K rile) BT, &
WS ENE: ZBGB/T 15672—2009 (& alEs &
MIEY 5 Kol ZHGB 5009.4—2010 (£
IATHIEY » MLA4EEENE: Z/GB/T 5009.10—2003
CRED & SRR E D

132 SRRz
1.3.2.1 SRR

FEMZ6 mol/LER /KR JG, ABRATAS, 19 Fha L
AR SR FH 2,4~ B J2E FURAT AR 1 R A i

3 & 4. Elite AAK C {0k (4.6 mm X
250 mm, 4.6 um) ; FEIAH, B40.05 mol/L ZERANIE
(pH 6.4~6.8, 10 mL/L N,N-_HIEHELIZERD » AN
B (50250, VIV) 5 BRFEVEMFEP: 0~0.3 min,
16% B; 0.3~9.5 min, 16~31% B; 9.5~17 min,
31~59% B; 17~28 min, 59~65% B; 28~34 min,
65~100% B; 34~36 min, 100% B; 36~38 min,
100~16% B, k1.2 mL/min; #BEREE20 pL; KK
360 nm; FEIE25 Cs A —NEE S RIS ] 445 min.

FEf 226 mol/L NaOHIRTR /KR fa, AIE ¢, tBE
PG DU SR P %ok P e R 8 P g by k),
1322 FFEBRFEN

PRI 198545 HH J T2 A 41 ZUHE 757 (1 R L BR VP 49 A 50
NFEHE, R (D o Q) WERAAETE R EARN
IR (RAFEEN0~12 B HEE) ML)
(chemical score, CS) .
WNEHRR SR (mg/gEAR)

BRI =— 2 —— %100 (1)
BRI o= g R AR AR (mgeB PR
| REARRR SR (mlef EFD o

OBEEERA R (ng/gE A

133 WicREENE

K. Ca. Na. Mg. Fe. Cu. Zn. MnJc & &EE XK
FH AR TG, Cr. Cdy POt & EllE R A Sy
JEFIRIEE, As. Hg. Sert & & Bl KA Sk
JEFIRMGER, IR S e R AR AR o
14 FiEaha

Xt RE T B IR R RO R G R R
7 CABED 5 A6 AR R 7 & b 47 T,
K Origin 8.040 11 #T #H A7 BEAE AR THESS (a=0.01F0
0=0.05) , K EHAEREER,

2 HR55W
2.1 EFER T

£1 BAKSZFHESHMFHFRAERRS IR
Nutritional components in Xerocomus spadiceus and other boletus
%
Pk wOF A E HALEE NS E SEEE KAEE KhEE
Mg HB 2114 1447 4.60%* 6.94 791 90.59
A HFH HI 30.01%* 12.99 4.50%* 1032 636 9097
TR EY 35.32 728 3.60 ND 9.74 ND

Table 1

Bl ke A 3181 10.56 352 ND 737 939
e prEt 3470 1542 1.93 ND 770 90.6
NEERFE 35.80 18.75 2.56 ND 682 895

ZRIE AT 33.53 591 2.96 11.89 616 873

E e EE 35.10 12.53 1.40 9.33 551 88.86

VE: NDRA: « ZREE (P<0.05) ; = ZRWEE (P<0.01) .
NGB



126 2016, Vol.37, No.24 El)itkE4

XRS5 53 B

HR LA, 2 iEd & FE Ky CREEE

90.78%) ; EHARBNFEE, THWHERIE29.56%, K%
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F5, FHEEEIA13.73%; HENSERE CPFYEE
4.55%) , WAL A T AT R TR E e,
BlansE AR, FTCASRANE AR AN 2 s B P& &N
8.63%, WA FHIEENT 4%, Fith, R84 H &
ARG . BmAERE. WEA. &S0 WENEHE.
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221 SRR

K2 BARZHNE (FiG) SEREAR
Table2 Amino acid components in Xerocomus spadiceus
(on a dry weight basis)
%

»

=N
o

NEAA EAA

o
i

HB HJ HB HJ

RA&E® (Asp) 151 143
HBER (Gluw) 2,64 241
HZ (Gly) 0.81 0.83
WER (Ala) 123 128

B (Lys) 0.93 0.82

ORI (Trp) 0.78 0.91

AR (Phe) 067 0.65
EEE (Met) 022 025
FfRERE (Cys) 010 0.10 FREI% (Thr) 0.97 1.03
f% 28 (Tyr) 048 0.71 SRR (Lew) 1.07 1.04

AR (His) 043 043 || FE&ER le) 0.86  0.88

AR (Arg) 1.02 090 AR (Vab) 0.80 0.80

& R (Pro) 0.80 0.79 MEAA 6.30 6.39

2257 1% (Ser) 093 0.93 TAA 1625  16.21

HIWERE (Hyp)  — — EAA/TAA 38.78  39.42
HMNEAA 995  9.82 EAA/NEAA 63.00  65.00

B R S R 530 5.02 || EEREIEFR/TAA  32.62 3097

2 FH = LR 977 949 || ZiFEIER/TAA  60.12 5854

Ee — AR R

HHR2AT A, 2 eSS & A 18 PP kiR, HohdRon
RS (non-essential amino acid, NEAA) 10 i, AFE& Ik
1% (essential amino acid, EAA) 8 ffl, INEIRHEIE.

HBAIHISZ AR (total amino acid, TAA) 705N
16.25%. 16.21% (¥J{H16.23%) , EAAS5156.30%.
6.39% (39146.34%) , NEAAS49.95%. 9.82% (3
159.88%) , EAA/TAA%5HIN38.78%. 39.42% (IfH N
39.10%) , EAA/NEAAZF51540.63. 0.65 (3{80.64) .
fite 198 55 4= IFF B P & 8 55 8 P 28 5 JH At 24 I 71 25k AR AH
L, UBRRRMRELRIREZ . 6498585 4 HEAAIR
ML BIFF A “EAA/TAAMILLAETE40% 54, EAA/NEAA
0 BB N % 7E0.6 LA P17 B B 9 R AR 3 R 4 A A
K, RUIHE B R A R s H A R

BEAB . RAZK . B2 2 28
HEEP, 2 RN AR EN2.64%. 2.41% (3
fH2.52%) , RAZMREENLS51%. 1.43% (¥{H
1.47%) , 4 PR IERR HTAAMI32.62% 30.97% (1
531.80%) o Kk, &Lk 25 I B A WA I EEk, wf
1A B R R T R i

WEE. KA. WAR. AR, KAER.
WEER. EER. AR, B MEIER, M
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A, HEANRAREES R, H 3R GE R LA
?@%%%\,%%%ﬁﬁﬁ@“ TEIX e 2] F S L 1
e ENIME, REAR (2.52%) &
. IR (1.47%) « NEE (1.26%) . =
R (1.06%) , X4 Fhzh AR S TAARI38.85%, X
&S P2 AR HETAAMI20.48%, 9 Fhzh & FERR 5
TAAM59.33% . &1 98 a4 2 FH @ B3 o & A
9.63%, UNREIR. REAHER. NABRMRZIREL, 24
MR e m BRI tLem, Fik, ErENGHR
BRI IR .
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Fig.1  Amino acid scores of proteins in Xerocomus spadiceus for the

requirements of adult (A) and 10 to 12 year-old (B) population
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P 2R LR il PR R IR 5 N 7 2 AR R, SR 2R ) 1k
RNBAR . R IR FREER AR AR

MR 5L
IR 2L 100%, X4 FHEERIEIL10~12 2N
RRRE, ERMER. AN R, XT10~12 %

MIEAAR B8, A& 20900 IH A I 0w & A 2 1R
AR I B2 & BN, FE RN 5 B ) 2R Atk 138 R4 T
gy, R MRS, MAERE LA, REHE
FUE IR

K3  HUAKRSFITE (FHE) EAARLSEFR

Table3 Chemical scores of essential amino acids in Xerocomus spadiceus
(on a dry weight basis)
BiH lle Leu Lys Met+Cys Phe+Tyr Thr  Val  Tip
T Fpe"
(mgleE AR 548 70 57 93 47 66 17

HB/ (mg/gi i) 28.57 3577 3081 1068 3818 3333 2745 3142
HI/ (mglgEEF) 3004 3594 2810 1224 4674 3450 2656 26.15
CS (HB) 053 042 044 0.9 041 071 042 185
CS (HD 056 042 040 021 050 073 040 1.54
CSFIE 054 042 042 020 046 072 041 169

HR3ATAL SMEER (RER - ERER Nl
PRI VR LR, MR 2RI B R . BRI R R
RSN, HABEIERRCS H0.19~0.56, FELL4 6 2T
W IE RN A G . HOARMCSRE (1.69) , W
BRRZEY, Wk, RELERNE.

hit 41 98 75 28 I B 0 S R TR VP AN, B 3 R =X
RANFERE. 10~12 3 FEEMGEA &, 1R
PHEERAMATMEAR (HER+ LA . 2R G
HRERAEER, 2HTSHEHEANARRERZER
R . BEBR VPN B SR K, i 22 A T R AT
TENERARM T, ARG R TEAR AR, &
Z B EUATR D RERI PR, I Re e 15 VR R 1)
PEA, R AR TR, ROk AT E A R TN
RfgRE. R FITHEMEAALBGE A10~12 SN
FRE.

23 HYIRIGER ST

WRARTR, WSS S &K, Ca. Na, Mg
WEILER, HP2 RS Cat =4 90.29 /100 gl
0.39 /100 g, N&ECalI T FHH . & AAKLTEFFe. Cu,
Zn, Mn. Se. Cr¥fEnE, HP2 MM Sesd &5
~4.21 mg/kgfi2.22 mg/kg, NESeMIEHE. SHE
CdfAs, CAFIAsE SAEE FARAERE N, &FaHA
SN BT A AR, A HeMPb.

#4 RASSFHENHASFESTRIRSE (TH&)
Table4 Mineral contents in Xerocomus spadice and other boletus
(on a dry weight basis)

g TR g BIOOE BIOSE ARE GE RERE KR
Rk Y ST A I T o

K L04#  0.80%* ND ND 281 310 218 307
& Ca 029% 039 0129 038 0.04 0.02 0.02 0.05
TA  Na o 417419 35458 ND ND 1524 1383 1553 2143
Mg 46454 34267 1000 2216 857.14 85106 77670 102.04

Fe  459.70% 267.33 410 231619 22340 13592 21429
Cu 3436 3580 21.6 342 4095 3936 3398 3265
g In 10453 10013 65.7 124 16000 12660 10388  100.00
TE Mmoo 1189 2024 104 633 1524 1809 27.18 1939
Se  421% 202% ND ND 0.24 0.36 0.36 0.26
Cr 048 091 ND ND ND ND ND ND

Cd 021 016 ND ND ND ND ND ND

BE A — 0034  ND ND  ND ND ND ND

Bz o - - ND 08 ND  ND ND ND
H - - ND ND ND ND ND ND
od 0.5 mgkg (LICAIH) (BFTRIG (ERERIGRID )

RE A 10mgkg (BAsit) (RFTFRILH )

" py 10mgke (LIPbit) (frAEBILHIE)

He 0. mgkg (DLEHgi) (R RILH )

VE: KFMCalfi 57 yg/100 g; NalfJ #2407 ymg/100 g; HARICEH AT
JHmg/kg.

3 9

3.1 EFRBA VM

BRI A, &AM EPREA RS &M
SRR R Ak, HBRIHIPE A S &9 5N
29.11%. 30.01%, S5HAfhe AL, HBEH & &K
2.70%~6.69%, HIHE A &#({K1.80%~5.79%. &
W TAG I 45 BRI, 2 PPk 40 90 56 AR I B 22 e il e 3%
(P<<0.01) , HELL9% 54 I B8 1 2 1 7 o b LAt 2R B v
FIFAXT A . SEmR AT B . ARG ZEAT . /DA HT R
TP 2F I R R g 7 B R AR, ERTES B LA .
HBFIHIH G I & &5 51 94.50% . 4.60%, HIEL HAh /)
JHF TR G 7 45 B 750.9% ~3. 1%, HB LG H A 2 i B RIS
HEm1.0%~3.2%, MNENIFI TR LSRR, 2 Figa
YRAELITE 2 RS E (P<0.01) , FEA28%EEFEIE
5 B A A= B P v A E AT R — R AR T B B A

HBFTHIF RS 8507 86.94% . 10.32%, HIS =
FESEMRAEITE (11.89%) FNHE R PEMZEITE (9.33%)
b, HIWMIE EET, & TR w, KT /%
BRABFRE, HBEWE S BEMK, KT W& . HBAIHITHH
AU EwIE N13.73%, HIAhe PR E AL, G4
San AP A 4E S B, HEEs TR Lk
FFHE . B SEmRAE AT B . 2= B SR A T 1 A o B e 2F
FFBE, ARTF/ANEARF R, S8 EAFEAAHL. %Ok
TR A 4 m, AR R R A 4R

HBK 5> & & NT.91%, KT ILERFE, &1
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O R AR WA AT 9K 25 28 R 5 A A B B — AR Re A AR
KRBT e R EET TERN, rEAE W
EHEIOLER, &R YR,

32 WImEIEN

AR E, 2 AER P KAINa e K& B 5 Hfhd
SFE I ZERREZE (P<0.01) , HKIGES&H K
T A4 PR EE, ENat RS EBWHE S T HAib
4 FhAFERIB%G 2 M FE R Cart R & & 5 Ao Al
FRFEZERLEZE (P<0.05) ; 2 FERBMg It R S &
S Ahe AT 2R AL E . Cal] & T Ak 4F AT
BOCE 2Bk R AN o Calg A FE Rk 44
AL TE 8 (R8I M L 8 A I T e B R
HEMEMMEBRNERBEESETFNS 5.
CaXt O JJURUHE % LR G W4 78 2527, cahz, %
Sy BB, WE OB AARE AN A . RR 4T 9Kk B AR T
MCatdr & i, 0 LAE N A ALE B b 12 4 A
WwCaaMmz —, BT ANRMER. Kk, a8
HEEIFHE A ECa (0.34%) . &K (0.92%) . fENa
(386 mg/100 g)  H&Melf & H.

2 BB ICu. Zn, Mn5 3 fhe R4 HF i £ 5
AEZE, EHEALYEESTFHCu. Zn, Mn HAh
6 Fi- P Z WA K HBHFem & & & 5 H Ao Fb
S EREE, HfFeo K& B S HM6 M4 i &
EZRMAK: ABRHEFHHSe iR EEFKEE
(P<0.01) . WEABEFINISemE &= (3.22 mg/kg)
e T Hofthd Fh2E P, HBHSet & & & HIT &4
2 0%, NEFEWEFE (2.17 mgkg) "11.48 4. Se
IREEERZ —, RARAE KA EE, R
O JEE 1) &5 4 B Th REAS 323 S AL M ) B 3 B T3, I RES
TRAPOL TR s . KBTS, R T e A
EEMEA, O AR E S Se, ART AR
TR IREE o Fil 2195 56 2 I B I Cr P44 7 5 90.70 mg/kg.
Cr it ARG, AR HE e R, 2% % i
HETFRIHR Y, SEPRFES, 4Rk N Ew
(10560 220 WIS S, 5% T A PR 1 R I A 0 L AR, AT
RCFRB O L0 (1 A B, RE LTk 2R T, BB WA
IR G R Cr, AR T AR, Fih, ass
L FE 2mESe. B & Fe. Cu. Zn, MnMICTI R H .

RELL 9% 36 4 T B TP PO AT Hg e R A . Rk, RE4r
Y8 55 B A RS2 Y AN R AR M B T
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LR 2 A B EE TR T SR, AR
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R & B T HA AR, R4 Fhp sy Z AN K.
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