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J& It B EE L R, BV A B R A RS RO AR RS o E TR S8 - B AR TR - AR RS 4 R 1A A
KR BRI 0 . it ASBIFSE LA 2 g L 360 B A XS\ 1 ( Termitomyces albuminous, T. albuminous) N H:A: K + 52 A BF5E x4
S HTRS IR B L3 (As) R (PO RIER(CA) Y & & 5 /0 A AR 1 5 43 B - 88 1 4 IR & & S B4k 44 5 (pH , TOC) 5 XS A I 8 4 IR
S RIS S B 5 i AR ) F 4 B B(bioconcentration factor, BCF)/HT A\ B (B o5 RV T 42 )8 1Y & 4R BE 7 SR BURRAIE R
FHELIR 15 446 B (single factor pollution index, P;) Z#4 A 15 Y445 % (comprehensive factor pollution index, P)FIHIR f 3 Fi 4L
(target hazard quotient, THQ)PF-H ¥\ 18 T 43 Jm A T FE 1 i 22 = XU 5 A AR fa R JRURS: . 45 SR 3B (WM 28 Cd ST B 5+
5 pH J& Cd &R B IEAHIE(P<0.01), TOC 514 Cd 7 5t 2 i3 1IEAHIC T (P<0.01) 5 (2) X HA 14 18 25 A1 & A As Pb AT Cd
G R R 100% , #EARER A 41.7% ~100% , H 36 Pb . Cd & 53 T 5 ; (3) Wi 55 M B4R BCF, <1 .BCF,,<1,BCF,,=6.53 ~
307, RUDSIATE X Cd A5 2 A8 15008 ; )BT A XM RE S Py, I Pog>1, 2B Pb Al Cd & e f8ad & DA = ebnife,
Pb .Cd 5 &, R ESBLEAT5 AR5 P>239 , /U E L Bi5 5 B R R E MZE 2R ; G)M A THQ,, . THQ,, .
THQ,>1 15t 50% 100% F1 75% , JL¥ THQ,, .THQ,, .THQ>1 i F 0% 0% F1 8% , KWW E H As Pb £ Cd XF s BA
TEALE N AR XU, o )L 2 T KU s RURS 3311
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Abstract: Yunnan is the mainly producing area of wild mushrooms, which is characterized by high background

and potential risk of heavy metals in soils. Wild mushrooms are readily to uptake and accumulate heavy metals
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from soils, and transport to human bodies via food chain, thus have potential food safety risk and human health
risk. However, information on heavy metals transport and the associated risk assessment in soil-wild mushroom-hu-
man system is limited. Therefore, this study aims to: (1) Investigate the concentration and distribution of heavy
metals including arsenic (As), lead (Pb), cadmium (Cd) in Yunnan typical wild mushroom ( Termitomyces albumi-
nous, T. albuminous) and its growing soils; (2) Analyze the correlation of heavy metals concentration and physico-
chemical properties (pH, TOC) of soil with heavy metals concentration of 7. albuminous; (3) Analyze heavy metals
distribution (cap and stipe) and transport ability of T. albuminous using bioconcentration factor (BCF); (4) Evaluate
the food safety risk and human health risk of heavy metals in T. albuminous via single factor pollution index (P,),
comprehensive factor pollution index (P) and target hazard quotient (THQ). The results showed that: (1) Cd con-
centration in 7. albuminous cap was positively correlated with soil pH and Cd concentration (P<0.01), and soil
TOC content was positively correlated with soil Cd concentration (P<0.01); (2) As, Pb, and Cd were detected in all
T. albuminous cap and stipe, with the standard-exceeding ratios being 41.7% ~ 100%, and Pb and Cd concentra-
tion were higher in cap than stipe; (3) BCF of As and Pb in cap and stipe were <1, while BCF, was 6.53 ~307,
indicating that T. albuminous can accumulate Cd; (4) P,, and P.,>1, indicating that T. albuminous samples were
contaminated at third-level with Pb and Cd; P>2.39 indicates heavy metals in 7. albuminous exceed moderate con-
tamination level, thereby has high food safety risk; (5) the THQ>1 ratio of As, Pb and Cd was 50%, 100% and
75% for adults and 0%, 0% and 8% for children, indicating a high health risk for adults while no or low health
risk for children.

Keywords: heavy metals; Termitomyces albuminous; food safety risk; human health risk; accumulation charac-

teristic

25 P e B A A B R L i R OR Y
M X, B RN EF A 1R 880 A, 435l o A BRFN [ PN Y
T 40% 1 80% , HBS #1545 4, 4 111 57
Syt 70% L b 5 5 B EIE 60 12 Hag 4
s o MR Az R S A ——XS A B ( Termito-
myces albuminous, T. albuminous), X 24 WA\ K% 22 4k
LRMTHEN,EE, ODER, BUEEED XS
TR XU, 5 8 5T S AR TR | M R &7 4 45
BEIROT , AAERINZRIK 17 B, & ik 28 5% , Horh
W AR T 40.8% , s — A E & A2 HHr
RO = S I A9 = (i S = A L R B
BT Ay Y 1 i 2 BB A vt ) L4 11 )
A 5 3 [ B e 7 A T 4™

SR, B A= T e R 4 R B AR iR o) Mt
Herhmgy FRRE 4 FH G sk A,
PR AR E G E TG YRR . 20 424, Kalac
1 Svoboda® T & B HE L6 B A B ] 7E 5 4 S 15 Y+
Beh AAE AR KB, I TE T IR rh AR SR Y
H(J) 4 )8 (As . Pb Hg . Cd #1 Cr 45), WY b X BF
A T A o B T I S AR S U A T A
LN (FAO/WHO) HLIE Y 4 i Fo 1V 5% A FRAH (provi-
sional tolerable weekly intake, PTWI)!"™'*1 ) & B} A=

WE S B IGY R EIRE 5E . I = B DL BT
AT As Pb Hg A1 Cd (B MmEZ 2 E%K
bR £ b s e R ) (GB 2762—2017 ) F5 4 R
EIEE 1), Hrb As & an b E SARE 14 4507 0%
FEE e 4 KU R A 3 KUl =5, i T+
e 4 IR T SHE M, BB TR IRE R R G S
IR IS, S0l I AR5 Yy ™, Ak, A ab
TR 7 T LA T A B A6 A R R S A
REAE | B VB A A B 2 4 XU A AR (e R XU ™

*1 EAERESNmPELENRAERE(GB 2762—2017)
Table 1 Standard limit values of heavy metals in
edible mushrooms and the

associated products (GB 2762—2017)

I e
Ny BB I
EeE S| /(mg-kg™)
. Heavy metal .
Food species ) Standard limit value
species
(mg-kg™")
B £ A & As Total As 05
(AL EE AR A E)
. . Hg Total Hg 0.1
Fresh edible mushroom,
excluding Shiitake Pb 10
and Agaricus blazei Murrill cd 02
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ANTa] it R B A TR AN (] B 4 B e 3R Y B A g
FEE2E U L an, B AR 4= BF R Cd F Pb B RE
SRR T, BXT As Al Hg & 466 185",
XA RE S AR B AR A P PR e A I
A REGHAER As Pb Fil Cd & i [ G AR fERR {22
o4 R AR AN TR AT Y Ml R A BRI
SR, BRAT 4B As Pb Al Cd A -3 P B~
RS | A RRAE AR I XU TP A B B SR D
RSB As (Pb Fl Cd AR 7 - 3 AL P %) X8
PAT LR As Pb Fl Cd 1152 1 i A W A, XS0\ 5 rh
As Pb Fll Cd 18 il %2 4 XU IS fidt S JRUS: Ak
A 4R 0E

F5 b E AR R TS RO e
BERHE B B 22 4 KU 55 A At B XU g B 52 2
T AT RS FE A A A AL e SR AR
W' 4 2 % (bioconcentration factor, BCF) - 4 =
i X E 4 S 1) AR RE T SR TR S AR (P
LA P15 G 45 B (P)PEA AR 7 i 19 B 2 42 KL
S ARG, SR FE SR AR G 7 4K (target hazard quotient,
THQ) Pt 5275 e 4 7 dit 9 AR RS . LA 13T
W Ty RS L I I TR R S A 1 RS
PRl

PRI ASBIF9Y LA 2 g AR B A 0 A T B AR
T IEG TR G IR RGN R P ) (As  Pb Al
CA)i & 5 0 A A, #87  SJE BRAL PR o5 XS B A7
WA R R A SR &R I E M & 4
JRURS AR AU, ELR Sy« (1) 38 5 0 5 2 1 B
A RPN S AR K T 0 e i R
Jii(pH . TOC) 4 , ¥ BT A= M\ P41 6] 7 43 19 5 SR e
J1(BCF) S - e B AR A J5T (14 52 18] 5 (2) 43 B % A o XoF
%4 JE(As Pb Fl Cd)FR BAFAE S SE AR B A
(BT 5 PRI B 20 A1 L 5 (3) R JH B IHL 17 e 8 K
(P) 2 R 715 Q48 B (P FIAE A3 A 35 R AU(THQ) I
XA T B 5 S 1 2 AU A AR £t R XL
W, WF9E 25 R R ok DI A X B TR 4 s 1Y) B 2
4 N AT B 47 B HE L Bl Sl | by At Ao 288 B A4 T
& B TS BRSO PR R IR 2%

1 ##l57 % (Materials and methods)
1.1 FERRE STk

AHFGE R A = AN FLEAL 12 00 B A2 XN R
LHARIRIZO ~20 em) HHEEERL (B 1), REERIXY
PABERE L BRAN T & R A3, 8 F Rk ZEIR/KARIKR
e I, o o TR S T AR B 4, & T -20 °C

VKEA TR, J5 42 - 80 °C ¥& R T J# (Freeze Zone 12,
LABCONCO)24 ~36 h ZEHE , HF %L (100 H)E
BIs i iRes . HHERE S B A B AR R A 2
i, 2T R BB i (100 H)ZE S8R A

150 km
100 mile

1 BINERERSHE

Fig. 1 T albuminous sampling sites

XA\ AT FN - 984 5t v B2 42 J (As (P il Cd) & 1t
K X3 2k 2¢Ot 1E 5 4 8 4 A A (XRF, E-max
500, 7 W TSP RL AR AT PR A w)) B, FRERZN
1 ~1.5 g XSANPR B - HEZR T4 4 B TR (B S AR)
o FEh RS R AR 13 mm, JE <4 mm B9FE
A BT R 45 FE A 3 AT, SRR ES %
¥ i (Standard Reference Material) 13 (GBW07401) .
JT32(GBW10048) 1l B KK (GBW10045)3#E 47 it it
B, S B Y i E A8 IRl 78.3% ~
116% , Z WA AN 25 M 0 14 FN S P R 4F, XRF X EE
)& As Pb H1 Cd (s R 43 528 0.38 1042 F10.05
mg- kg™, FE A A R AR B TR R, W] XRF i
T3 W AHIEGE A XA TR A - SJ8RE | T A5 50 T 5

+ A LT (TOC) 7 & SeF) 1 1 mol- L™ HCI
LB I HLAR I, K H S LK 53 AT 41X (Elementar
Vario TOC, #& &) | =&, + 3% pH {6 R | pH it
(Spectrum 1Q 160)ill & (K & tk>A 2.5 = 1), i &
BERE A AE ST TN S R v B4 B AR R i 25 AR
i AIVEE SR i, B DR LS T &

1.2 AYEERE

BCF &4 i e &R & i 5 R )2 BT
RO HIE, S WA ™ i D\ - S5 sl o g fie  FR
FHITTEMRE N, HRAKXPR .

pep=Se 1)
C

S
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PLINN O P17 5

K. ¢, MR REITTRERN T E(mg kg™ );C, A
F I IZ T E W & (mg - kg™'), BCF>1, 3%
WA ™ iR HE TR AR B AR I 5w AR R ) B
BCF<1, F WA ™ F 01 1%Z 0 2 T RE 5 5 S0
1.3 Bia e RSN

AAFGE R F B K 15 YL A8 B0k (P M 25 A T 1
15 YR B0 (P) TEA BT A X BA B 1 £ A KU
P, [ WA 7= v B — 4 g 175 Yok oF, 2 H T E
PP A ™ i 32 e — T 4 SR e R 15 Yo e i de i
Jrikz U HEARE Y,

p-C @)

s

K P, oA = R RN B TS ARG C
A= (A E &R 1S (mg kg ); S, WA 0
T 7 4 J8 70 A 7= i P AR fE FR(E (mg - kg ™), AR
P BRI YLt BORT 0] o3 A 7 i B B SR P
<0.6, KRG TS YYBR A, & B ik & T 5
H, H—Hy= (%4, P,=0.6 ~ 1.0, K HEK LG
YR B, o R i (RS o= 1.0, K ATS
Y e R AR, S = (S ), B
ABEEMZENE,

P& —Fh e B K 15 Y A8 HOT Y AR (A Y
THA 22 R T 6 40, B i 7™ it vp SR o 4
(35 YK 0 8 T IR A7 76 5 A e if 1) 25
B YK A

PP
p= [ G)

K. P, A S Y s BN BIE P, KT
Yukgsh, P<1, WAETG YL 1<P<2, WIRFEET5 YL 2<P
<3, WG YL 3<P<S N EG YL P>5 Y
154,
1.4 NARfgRR XS PEAr

FEI NS E T THQ PEAN AR 7 i v 8 45 J& i AR
TR XY 1% 77 B T G ) o 5 AR
at, I BN B A5 e 30 i 5 225 K s 0 L
EAE RPN AR, TR AP R

THQ:EFXEDx}'?IRxC><

K B WERBEAR (K -a™), i B 1E R 2
TR, HAETRE 3 MH6—8 ), ANFFRE Y
B2 W, HILE, BL2(R)x4(JE)x3(H)=24 (K -
a’l), E, NEFEN (a), BB 60 a, JLE I 6
a, Fp ARE (g, OB XS B R &

107 )

BR300 g R (THREA 30 g- k), LEREE
100 g- R (THRELA 10 g- k"), C HEIEH
LB E(meg-kg), Ry NESHHH(mg kg™
-d™), RPESEEFREE R R(US EPA)RLE , & H
H As Pb Fl Cd IR, fH 7374 0.0003 ,0.004 F1
0.001 mg-kg™' -d™', Wy I AMTH &, Hi
AH61.6 kg,0 ~6 % JLEHL 18.7 kg®', T, Mk
% BSO8R W T 2 2 R KB, B 2 () x4 (JH) %3
(H)x60(4F)=1 440(d), THQ<I M JC & A\ At
BRI, THQ>1, 3% BH A7 76 AR g 3 AU, H THQ
QRN S A=
1.5 HdEaba

B AR UL Y bR I 227 oK, il 1 SPSS
19.0 Geit 43 B 8R4 - A7 50 R 3 U7 22 43 17 (One-way
ANOVA), - H Duncan ¥ 1T 28 L, MK
- PHL 005, fiiJH Origin 9 #AFHI 1A, Hdl AHOCE
43HT R SPSS 19.0 #47 Pearson A 54347 .

2 R 5178 (Results and discussion )
2.1 HHERbMER R ESE AR

R A A AR K B, L R e A B
HEEARED, I, ABFIE 7 T B A XS
WAKEZEO ~20 cm) LIEH G ESJE As . Pb
Cd &R 2), T = HIN 6.81 ~56.12.4 ~64 Fl
0.08 ~0.66 mg-kg™ , MKHEFK FEAE B+
HEIAEE Tt AR A FH b A 3805 Gl XURS 8 1A v (G
1)) (GB 15618—2018) K2 , 4 FH Hh HiAth 28 1 1 &
)& As Pb Fl Cd 114 XU i 35 18 53 51 R 40,70 ,0.3
mg-kg ' (pH<5.5),40.90.0.3 mg-kg ' (5.5<pH <
6.5),30.120 .03 mg-kg(6.5<pH<7.5); XU &5 HiI (&
4351k 200 400 1.5 mg- kg™ (pH <5.5),150 500,
2 mg-kg ' (5.5<pH=<6.5),120.700 .3 mg-kg '(6.5<
pH<7.5)", M 2 o5, A5 HAUA 3t 4
FEih As 1 Cd IAFI XU I (A, 1 A3 FE it Pb 3k 3 X
W6 T VR AR, LA RE S As Pb I Cd & &K T XU
e s, ELFTAFES As Pb Il Cd & 44 K 18 3 K
B I, 2 a SR I oY 2 B, M PN T A K 1 3
Pb A1 Cd 504 19.8 ~24.8 mg-kg™' 1 0.26 ~
027 mg-kg™" , SAMIGY h KL LE A 2 S5 AR T P
RAECTR K, =~ m B4 WA K 4% Cd
TN 12 ~34 mg-kg™, WTAWISY, Sun ERHGE
= R AP AR K 3 Pb Cd S5l 41 ~ 69
mg-kg ' Al 131 ~237 mg-kg™" ,{L Cd & HEBHEFE
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K2 BUEERKIRESESE.SHNE(TOC) SEF pH
Table 2 Heavy metals concentration, total organic carbon (TOC) and pH in T. albuminous growing soils

+IEE &R S (mg-kg™")

B TOC A4 & #/%
Soil heavy metals concentration/(mg-kg™") pH
Sample No. Percentage of TOC/%
As Pb cd
1 209+0.57° 644+021° 031+0.02° 1.05+0.03° 6.69+0.03°
2 9.03+0.01¢" 24 4+049° 0.08+0.021 1.81+0.08¢ 546+001°
3 429+106° 116+5.16* 0.16+£0.01% 1.06+0.04° 572+0.02°
4 898+0.22¢" 17.1+0.78° 0.09+0.06° 1.08+0.03° 5.08+0.03%
5 56+0.14° 455+0.78° 0.57+0.06° 333+0.19° 73+0.05%
6 448+2.12° 43 4+0.85¢ 0.66+0.06* 373£031° 6.58+0.02°
7 14422 83% 253+29° 0.12£0.01%f 1.15+0.14¢ 7.13+0.06°
11 193+0.14% 34£0.07¢ 0.19+0.02¢ 4+026° 538+0.04°
12 6.81+0.65" 124+0.78 - 2.19£027¢ 494+0.03%

T~ R LIERE S R T A FRICR

Note: — indicates that the target element was undetected in soils.

P, 45 Pb & i 5ASEARIT , Cd & it T AN
5, HTHEESE S R SRR A S
SNREREA P R, A — M X 3 i 4R S T B
FEEZE S DA, AR 58 v B A 0 i B A K 1 45
TOC &M 1.05% ~4% ,pH (K 4.94 ~73, 54
N A8 A P ST T XS B AE K 3 pHL (544 ~ 6.44)
AT, [FEF, £F 6 = g 3 2 59 R M (pH =5.88 ~
6.59) A HLAREE | 55 R 1 M8 TT 1 in T 4 R 0 T i
FA R S B AR B A R A I SRR
2.2 NGO\ AR i oA

B 24 E FFRUE(GB 2762—2017) 5E , & 1
B & A B As Pb il Cd & i AR vE FRAE 23 51 A
05.1 102 mg-kg' (& 1), FTiZbrif, AWF5EE
SR 25 g SR E A S B TR H As (Pb Ml Cd & i 5
O ARFE(E 2), S5 RPN TR B w5 R PR A As
Pb 1 Cd 3 100% , #5050 As:0.07 ~2.8
mg-kg™' 003 ~2.46 mg-kg™' ;Pb:1 ~9.5 mg-kg™' |
0.88 ~7.58 mg-kg™';Cd:1.14 ~36.1 mg-kg™' .0.66 ~
276 mg-kg™', B a AEARBIR RGN As:41.7%
H166.7% ;Pb:100% H1 91.7% ;Cd: 100% , 7¢ B XA 1H
G JE 175 PR EE AR R Cd>Pb>As,, HiT BT
IR PN T 524K As . Pb Fll Cd &l 0.22 ~
229023 ~858 Fl11.28 ~9.95 mg-kg™",Cd MFrZ Ky
100% , 22X MA IR 5532 Cd T5 L2037 e o
B4 A5 N AARAEERR AU

AL XS WA B T P9 10 22 M 1 T SR 38 ] oy
B o AR AR 43, W97 L R A B 4 Jd e 0 AL T v
s AR H A 5 B2 40 A1 A A 26 575 38 TR 5 BB AL

m P RARETY R, 5 DL — o0 R 76 B AR 1 1A T A
TR P 35 1 LU AL ( Qg ) R R AE HN 45 19 % 1
RESMY, ARWFFTHRSHPAE Pb S Que>1 FURENEL
di LIt 83.3% ,Cd 5 Qus>1 AR S L L3
66.7% , RIZBOS M H # 55 Pb . Cd & B THEAMNEE
3), M P o FITE AR As 7 &0 i 3 22 5(P>0.05), H
FEEPI BT R W XN F AR A R AL As &
0 T2 F(P>0.05) , M 1 55 A AR Pb 5 &85
B4 129 mg-kg ' F10.72 mg-kg™'(Qus =1.79), FE1E
I 225 7 (P<0.01), PIIL, XS AT 1R 55 Pb A1 Cd
ErEIEE S T RS R SRR T R R
S TR HEAE 72 % (B A TR Pt 3 P 25 R TR

*R3 BNEEENERESEREMEE( QL)
Table 3 Ratio of heavy metals concentration in

T. albuminous cap and stipe (Qc,)

e A Qs
Sample No. As Pb Cd
1 097 133 349
2 0.18 123 1.13
3 095 2.03 0.82
4 0.65 0.76 052
5 032 1.86 3.02
6 16 207 028
7 053 1.14 0.77
8 091 049 1.834
9 0.63 127 255
10 0.28 2.04 2.89
11 233 1.02 128
12 120 157 1.73
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ooz 4R

17 4%

W FTREP N - (1) 78 2 1 W B ok A o, B8 24 T 1
DS HoR DO P A s 5 )i A
N E R AR B AR T 22 O R T s &

[EF AT

3.5r (a) 7 Cap
3.0 S A4 Stipe
~2 25
T %o
i)
S 2.0
g8
B 5 15
%8
<8 10
Q
<05
0.0
XEPATRRE i 25 5
T. albuminous samples number
12
(b) 143 Cap
I R4 Stipe

P /(mg-kg™)
Pb concentration/(mg-kg™)

XEPNTETAE: bt 24 5

T. albuminous samples number

-
wn
™1
—~
o
~

M Cap
BN 4% Stipe

ey
=
T

NN W W
S W O W
— T T T

Cd¥EF/(mg-kg™)
Cd concentration/(mg-kg™")

_—
S W
I L |

0.2 mg-kg'

S w
< NS

5 6
REBATRE it 20 5
T. albuminous samples number
2 WINEEZ.EW As(a) .Pb(b) . Cd(c) ZE
HANRING FRE R R X A L, 25 57 1 3 (P<0.05),
Fig. 2 Heavy metals As (a), Pb (b), Cd (c) concentration

_-

n
T. albuminous cap and stipe
Note: Different lower case letters indicate significant difference

compared with the control (P<0.05).

2.3 XYMAREXTE AR I E R R MR A R

AR BRI [R] — T R 1Y & AR e T AN TR, [l — TR
Fo AN o6 2 1 & SE 8 1 IR AN [R]22 3@ % L BCF
VN B AE R NI T S R RGeS . ABFSE
XSPARAE i BCF W3 4 i, 455 %W, Zm B 4E
XS\ T B 2 MU G As . Pb F1 Cd 9 BCF 4331l
0.002 ~0.52.0.03 ~0.44 F16.53 ~307 , 7 B RS AR )
Cd s e IR (BCF>1), %] As Pb 4 & &30
AN (BCF<1), E iS55 48 A BB &
Cd TRMBE B, FETTRENFEREZ — R+
e, PG, PR AT BEXT £ 3 Ccd HA R e E g
HEJT B & EALHI A BT

x4 BNE(EEZ.EMNESENEYESRZE(BCF)
Table 4 Bioconcentration factor (BCF) of heavy
metals in 7. albuminous cap and stipe

RSl F Ik BCF

Sample No. Fruiting bodies As Pb Cd
Hi 3 Cap 0.11 0.07 579
: H# Stipe 0.52 0.06 16.6
Wi Cap 0.02 0.15 66
2 FH Stipe 0.1 0.12 583
Fi % Cap 001 0.07 146
: A Stipe 001 0.03 178

H % Cap 0.09 034 159

¢ Hiti Stipe 0.14 044 307

Hi % Cap 001 021 633

> M Stipe 0.02 0.11 21
W6 Cap 0.02 0.14 654
¢ HifA Stipe 001 0.07 236
W Cap 0.03 0.07 241

’ B Stipe 0.05 0.14 313
Wi Cap 0.004 0.15 8.34

! it Stipe 0.002 0.15 6.53
W Cap 041 0.13 -

. B Stipe 034 0.09 -

T~ FoRIZIG PN E s AR IR AR 1 B4R TR 0L BCF fE,
Note:— indicates there is no BCF value because heavy metals were unde-

tected in 7. albuminous or soil.

HY AR B AR I R A v RE S
25 SRR AR A5 PR 8 R 3R A P08 g RAB SRR Y
R R, Cd S 5 HARK 15 Cd R
IEMISE, ARBEFEH, £ 458 As Pb, Cd K FE Ak 1 5
(pH . TOC) 55 XA B Hh 8 42 J& o0 2 M AH EC R 5k
5 R, SPREY] EINEFE T Pb Ml Cd &5+
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v Pb A1 Cd % & 5 W 3 IE A DG HE(P<0.01), TTHY
PAE T As B 5 HHE As SRR, nTRE S
PABEXT As AN HL 53 B AR R0W A7 56, eah , Ao
3 pH 5 3 Cd Ml Pb & & 5 W IEA G (P<
0.01),TOC 5 +3 Cd & & &t I 3 IFAH X (P<0.01),

XSMABR B 55 Cd 7 &5 14 Cd & & pH (HI4 2 i
FIEMSE(P<0.01), 1] TOC A5+ cd &5 W
FIEME(P<0.01) , (H 5 XS Cd 7 fAH A
R Cd T RE AP E Cd 1) R TR,
Hizad #2272 3 pH B340,

x5 EEAESIEEAMRZEINEXERE
Table 5 Correlation coefficient between heavy metals concentration and soil physicochemical properties

T4 + 4% Soil W16 Cap EHA Stipe

Soil As Pb Cd As Pb Cd As Pb Cd
As - - - -0261 - - -0.282 - -
Pb - - - - 0.549" " - - 0.037 -
cd - - - - - 0.050" " - - 0296
pH 0.598" " 0.554" " 0672" " -0.154 0275 0515 " -0.036 -0.063 -0.009
TOC 0386" -0208 0.564" " -0238 028 0.087 -0392° -0.001 -0.033

L FORTE 0.05 KU F B FEH S (n=27);* * FaRqE 001 KFUI) b B FEH K (n=27),

Note: * indicates a significant correlation at 0.05 level (two-sided) (n=27); * * indicates a significant correlation at 0.01 level (two-sided) (n=27).

2.4 RGP\ AR I e KU TR

P, 2 W BT A B v BRI R 4 SR TS5 Y KT, PR
W AR E 4 R 25 A 15 G KT, XS HAEE As Pb . Cd
) P, F1 PIEHINZR 6 PR, S533RWT, XS Pb Cd
TGP IR RSN 32 As 1554, P, RK/IMKIK
H Pey>Poy>Py o HiHT AT 30% XS PN B B T A/
BN Py, M 0.06 ~0.5(P,<0.6), W XM & tH A
As R S A B = T S, O — 0T (7
42); 29 17% B9 TR P 25 A/a R AR P, R 0.72 ~
0.98(0.6<P<1.0), £ As R L , N g7 fh;
XGNP 5 FNTRTAN P, Py, F Py $4>1,3R W] As |
Pb Al Cd & HrfA & 5 TAEARE S =2 (P, =
1.0), Py, Py, Fl Py S {5335 5.59 9.5 1 89.7,
WAERE MR R &S, Wi, BESEGE
TG YRR, 87.5% RIXSHNBEAE L8 T HE E 4
RIS Y (P>5); M i 8.3% HURE by N 4
15 LR (3 <P<5); 3T 4.2% MIRE S NP EE 4 B TG
PR <P<3), B & MR .
2.5 RGHNEH 4 Jm A A fE R XU T

TG B RPN P TR 2 R DA X2 AN ) e A7 3]
As Pb il Cd MT5 4% A6 B i 2 K, TRAEE T
TE MR FE XU . SR FH THQ PEAS A [ 4E i B (i
A JLE) ANBEE AR, R 4 Jm 51k a9 AR
fat R RS, HAE R 7 s . S5 33RIT,50% XS
R 35 A THQ,, M 1.19 ~4.54(>1), £ W
N RS BATA AT REIH As 5 | B fEE R RUBS: . 100%

*6 BVNEHESEMREFSHRER(P)F
SZEBRERWP
Table 6 Single factor pollution index (P;) and
comprehensive pollution index (P) of heavy

metals in 7. albuminous

FES RS Tk p; »
Sample No. Fruiting bodies As Pb Cd

| i Cap 476 474 897 656
HHA Stipe 4.15 356 25.7 198

5 W Cap 032 374 264 20
HHA Stipe 174 3.04 233 17.8

W Cap 093 7.66 117 9.54

; T Stipe 098 378 142 11
4 3 Cap 1.64 58 715 539
H 1A Stipe 252 758 138 104

s M35 Cap 072 95 181 135
B Stipe 227 5.12 598 451

1% Cap 182 596 216 168

6 HHA Stipe 1.14 288 78 584
15 Cap 078 17 145 11

’ FEAH Stipe 147 343 188 144
o Hi# Cap 032 17 217 163
A Stipe 035 343 118 926

0 B Cap 152 2.14 12 239
1A Stipe 242 168 47 469

0 H % Cap 0.14 64 245 188
B Stipe 0.5 3.14 85 6.65

Hii Cap 0.14 522 793 642

8 HEHi Stipe 0.06 5.11 62 5.14
0 i Cap 559 167 57 5.06

HHi Stipe 465 107 33 3.16
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XA TR BAT 5 R BRI A 19 8 THQ,, >1, 6 B Pb 117
TE BN ARG B JRURS: 58 50 5 75 Yo XM BRT T 00 A0 7
BN THQ, H 1.14 ~17.6(>1), £HIYIE H Cd 5
Xof G A A BRE AU X6 b e AT L B4 RS A ]
AR 2 A RS BA TR AL A 1 JLEE THQ ., oM 148 Fi11.93
COFTENRAEFE XSS, ARG R H Cd X L2
{14 4t J3E XU G #2 IR (THQ o <1) ., b41, JLE ) THQ,,
1 THQ,, <1, F B L3 & FH XS PN JC 2 5 19 As
1 Pb AR e XU

Bl 1 SR A5 I AN A0 R A R 2R R R 2R
SR T 4 JE 5 Y ) | MR B A TR 1 B 4 R R VR KT
YURRIE B 2 4 AU 55 N A i B AU, (A5 DG 1
AHWFIE IS 4 R MN[0 7% B A 5
M PR, 5 10 A 1 ) 4 i A AR B R RRAIE K
AR PEAG AR R B A R B R 2 X S5 A

PARAE AR, 45 SR 4 B, XS WA 147 B 35 TR A As Pb
F1 Cd KR 100% , 7 55300 R 2.33 ~2.8.0.66 ~
474 f11.07 ~17.9 mg-kg™", BARMEIR RN 68.8% ,
Hrb Pb 1 Cd 1YEBARF 539135 96% F1100% , AL
B %5 FE AN As Pb F1 Cd i BCF 43514 0.002 ~
0.52.0.03 ~0.44 #16.53 ~307, KB HXF Cd 195 4
AEJI 38 (BCF>1), X} As Fl1 Pb 4 & SE R0 A I 35
(BCF<1), HK, P\ o Pb Ml Cd & & & T
19, e BHAGHNER P BEAF 72 AN R 2 A R & sk
HEEBIRES BRI PF A TR IR A, XD\ B
5 Cd i 5 1 Cd & &A1 pH {2 W% EAH (P
<0.01), ZWHEHEPAY Cd W REE XM T Cd AY &
BRI, BRI AR R Cd 1yad 7252 1 3% pH
S, AN TS AR BRI, 2 92% XA T AR L 3
JREEESBISYTE (P>, P>S), B i S

®7 CUEESNEAHEESETENHAFILERNEZRXKEE(THQ)
Table 7 Human health risk of heavy metals in 7. albuminous cap and stipe for adults and children

THQ
B G5 Tk As Pb cd

Sample No. Fruiting bodies PN JLE PN JLE A JLE
Adult Child Adult Child Adult Child

B Cap 3.86 042 577 0.06 8.73 096

! KM Stipe 399 044 434 0.05 25 027

W Cap 026 0.03 455 0.05 257 028

2 IR 1A Stipe 141 0.16 37 0.04 227 025
i3 Cap 0.75 0.08 933 0.1 1.14 0.12

3 B Stipe 0.8 0.09 4.6 0.05 139 0.15

A B Cap 133 0.15 7.06 0.08 6.96 076
BEHR Stipe 205 022 923 0.1 134 148

B Cap 0.58 0.06 116 0.13 176 193

: B Stipe 1.84 02 623 0.07 5.82 0.64

B # Cap 148 0.16 726 0.08 2.1 023

¢ P Stipe 093 0.10 351 0.04 76 0.83
W@ Cap 0.63 0.07 122 0.01 141 0.15

’ M Stipe 1.19 0.13 1.07 001 183 02
Wi Cap 026 0.03 2.06 0.02 211 023

’ M Stipe 028 003 4.17 0.05 1.14 0.13
B Cap 123 0.14 261 0.03 1.17 0.13

’ Wi Stipe 196 022 205 0.02 046 0.05
B Cap 0.11 001 7.79 0.09 239 026

10 Wi Stipe 041 0.04 382 0.04 0.83 0.09
B Cap 0.11 001 636 0.07 0.77 0.08

" HH Stipe 0.05 001 622 0.07 0.6 007
Wi Cap 454 05 204 0.02 056 0.06

= HH Stipe 378 041 13 001 032 0.04
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.
=)
A) o

50% .100% .75% i A THQ,, . THQ,, . THQ.,>

1, R A HA As Pb Al Cd A4
KU 50% 0% 8% JLE THQ,, . THQ,, . THQ. >1,
FRHLE XS TC R As Pb il Cd A AfE R
JRUIS; B8RS A AE

B EEE N AL H01992—), %, M+, F58IF, T B
TR FTEE R RELE,
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