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Abstract; Mercury (Hg) is toxic to human health. Many wild-grown edible mushrooms accumulate considerable
levels of Hg, and therefore it is important to determine and assess Hg content in wild-grown edible mushrooms. To-
tal Hg in caps and stipes of common Leccinum fungi from Yunnan Province was determined by cold-vapour atom-
ic absorption spectroscopy to assess the Hg accumulation characteristics of the mushrooms. The potential risk of the

samples was assessed according to Hg provisional tolerable weekly intake (PTWI) recommended by the United Na-
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tions Food and Agriculture Organization and the World Health Organization (FAO/WHO). The results showed that

there were obvious differences in total Hg contents in different samples. The total Hg contents in the caps and sti-

pes were 0.54-4.80 mg-kg" dry weight (dw) and 0.32-2.80 mg-kg" dw, respectively. The values of the cap and

stipe total Hg content ratio (Q,) of the samples from the same area were greater than 1 in all samples. These re-

sults reflected that the total Hg contents in Leccinum species might be related to environment, mushroom species,
part of the fruiting body and other factors. According to the PTWI, if adults (60 kg) eat 300 g fresh Leccinum

mushrooms a week, which is from Yunnan Province, Hg intakes of all samples were below the acceptable intake

and Hg exposure risk to the human body is relatively low.

Keywords: heavy metal; Hg; Leccinum; edible mushrooms; health risk; Yunan Province
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(Hg) #5(Pb) T (As) 4 (Cd) 55 51 4 @ i An 2 B A
FKgEREMERZ " Hg RELSE TR P HEER
B KRBT RS WA AR B 3% 5 FAEN, Hg 7]
DLiE o N2 Bhal [ AR FURE R 3 R KRR
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Wi BB W FUTR 4 REZFERY R, BA
BEEZHME, WRZH T E 52", R
AR HE DT TR S EE T R SR
B TR 2R AR T T2 A E 2k I
SRR B FH A A 5 1 4 8 1Y & SR e I B0k,
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JF TR i 2 R HE o A 5 DE AW 2R T T (Leccinum
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sional tolerable weekly intake, PTWI){5 " PEAPEAR
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ELRA 1Y B 2 VA SR AR

1 ##l57 % (Materials and methods)
1.1 AN M

I U 63 (CV-AAS), MA-2000 1] 5 A%
(HZR NIC A )Y, #f S TERRED PN 28 0 i AR i
ERIVEH T4 He ¥4k Heg 25,85 &4
Fi R W BRI S P i Hg, o i 1o RO A 4 R
FEAF BRI RO R He 285, IR RS EA
WA ) A A A Hg & 8 O TR R L Ay
fift AR FT RN A3 M A AR AR T Rl — {3 o
B, BA TCT AR S AT AR TCA e RS g | (bR
X)W
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P A R A o (B R TR ORITEL PG b X ] A 4 5
A= JFBRT , 328 R DA 24 T D 55 Sk S5 5 D ) DA 2 BT
BRI B, B e R B SR AR IR R) | M oS AT AN
FEIE 2, PN RS o R A KRR
WA S MR RS PSR D 208 A RS
ZeWy, FHB K PEid, 50 CHET B 25 B4 TF
Wit 80 H i, 4 M, 10 mg-mL™" Hg bR A% £ ;
FrufE ¥ A 5 48 PE 4R 4 I B8 (Leccinum scabrum) ;
CS-M-4; i > 7 R IR & #: INCT-MPH-2; 7% .
INCT-TL-1, 04 F I 2 A2 B ARG T
1.3 BESIE

H 10 mg-mL" Hg brifEfif 2 WAL H 4 1.0 mg -
mL" Hg bR UE R, 231 0,50, 100,200,500 pL,
1.0 mg-mL" /) Hg brRifEdE %I & T4 5 A
MI5E He &4, B brifEh 2k
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TSR A T IR U R T SR A
P, SR R E 3 R AN He & 5 bR EY)
[ I E 6 FEAEE 1 A28 FURE S LA/ el T
BN [) A i T %)~ 0 0 S i 7 2 B i
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2 R 5178 (Results and discussion)
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LUPEMRZE IR, o 4.80 mg-kg' dry weight (dw), &%
HIRAR IS 2012 4R H il PRSI 1 1Y 5 il 4
HFE, M 0.54 mg-kg' dw, fix KA & F/MERY 8.9
5, WA E He 81 0.32~2.80 mg-kg' dw &
], f e B2 2012 4FR H BV B 20940 4 i
W, RIS 2014 45K A R BRMK L B AR PERR 28
P# . Falandysz 452 72 AN [R] 7= AN [5) 45 47 48 P A
4 M #i(Leccinum scabrum) s 5 & Hg & 5 7E 0.072~
2.0 mg-kg"' dw Z[H], A E Hg & HE7E 0.028~1.2
mg-kg' dw Z[A], AR SZEGAE S He (1 IR 7% 2 A0
e EYRTHEWFENENSE, 5 Fa-
landysz ZE2 10 5 1) 2146 JE W6 4= i B (Leccinum ru-
fum) & Hg & & (A 0.29~2.4 mg-kg' dw, [ AH
0.062~1.8 mg-kg" dw)FH Eb , A 52 560 52 FF & B 55
G He 3 S (R A (B2 3 2 A%, AW & 1
JEH 51BN 1S A
2.3 [Al—W i AN [E] = b A A A He B o0

LS JEAR 2R I B AR i A 101, 3 BT AN [] 7 1l 4
JHGEFE S S He 09 & SRR IE; 1B 136 2 AT A
[F] 7 b 4 55 PEAR 2 IR i 5 48 Hg & &7 T 2.1~
47mg-kg" dw Z[8],2011 42k AEHEF X R
B R A 2012 4F2R H ORBRSRIE B T ry 4 55 0
AP I BRI i PR OR B, 39 4.2 mg ke A
b SEARME SN EOR & B 2R (P<
0.05), i A Hg &7 0.56~2.7 mg-kg' dw Z

®1 AR Hg SENELER

Table 1 The results of total Hg contents in the certified reference materials
i FRHER) 5 PrufEfi/mg-ke™) T /(mg -kg™")
No. Reference materials Standard values/(mg-kg™) Estimated value/(mg-kg™)
e AT
CS-M-4 0.465+0.024 0.449+0.026,n=11
Leccinum scabrum
P FH iR G
INCT-MPH-2 ) ) 0.018+0.002 0.0183+0.002, n=3
Mixture of Polish herbs
it
INCT-TL-1 0.0050+0.0007 0.0045+0.00053 , n=3

Tea leaves

0 AT I R

Note: n is number of parallel determination.
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c AB
2.00 BC
150 - BCD BCD
1.00 o CD
. CD D . D

0.50 |
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R4S

Number of samples

E1 AEFHMESERFFENERSE
1 BPORREVING FEEFROR A 3 B Hg & R 255 B3 (P<0.05), A [FIKR S FHERR AR & He & 25 57 .3 (P<0.05),
Fig. 1 The total Hg contents in Leccinum rugosicepes from different origins

Note: Different lowercase letters denote significant difference of total Hg contents in caps (P<0.05), and different capital letters denote significant

difference of total Hg contents in stipes (P<0.05).

bem
on

], e 2012 4R H PR YR TH B AF SR &
1,5 2012 AR A B2 T RS EOR & i BT 22
S Eb S| e (& I N [ Vs & v e o )
A S Hg & 22 AR, 2011 42k [ 5 H
2 DX AR i DA T SOR B R 2011 AESR F BRG]
(9 2.2 452012 4R [ 3 PSR P4 1Y) 3% 55 PEAR A I A
AR He &k A2 TRy 4.8 5, 5E
W 22 AN b DX AN R SR AR AT 03 1 B8 PEAT 4 I 1T (Lec-
cinum aurantiacum) . Hg & 18, ik 7~ AN 5] 7= Hi A
PR RN A He &t 22 I b 25 | A I
TR S RAE R BIAZE 13 58 11 55, 543
SERAHPRL, Jarzynska S5 A N [R] 7 M ODE AR 4R
JH R (Leceinum griseum) ' ZF " it % , 7R A [
FEHRE S R S AN R R R AR R
Hg &3 BI7E 0.12~0.65 mg - kg dw F1 0.067 ~
0.44 mg-kg" dw Z[R], [R]—H)RAS [ 7 Hb 48 5 Do
A PR AL He & 22 52 B 31X ] B 5 AN [R) b X 4
JH B AR R EE Gn  388 5 UM SRF S A 25 S7
EEP
2.4 AN[ERROLA I A B He & 58T

KRB 0 B A 1 FH B A AN [ 3 6 ) 2 4 )
M E LR IAR, 28 EHRHENESR T =S
TR R —Fh A R 25 L PR B, He & &2
FE Q) P LA A JHF AN [R5 %) He 5 A1 10 11
255, MR 2 AR, A —Flegeam 4 v e L PR

TR B He & & 22 5t il B, A IR
dn B TR He & 53 W TR (Q e, >1) , Hir 2014
AR R BRI L R 8 AR JEAW A IR AS [R]RA7  Hg
TR, WA He SR EWNN 8.75 5,2
S/ NS 2012 AFSR F i BEAE VY Y 8% o PEAR A4 I
TR FIR: 1t PR3 3K 5 S e A 40 1A, I 7% 5L Hg
T ORI 1.26 %5, FRBPEAR 25 1 e L
P aE X He (195 SERE 750 T BN, 10 181 25 | R P L
a2 R KN L R SR A ) A5 R R A
S,

2.5 fRERAS AN

2010 4% FAO/WHO Z: 4% & Hg t& A it 5%
5 I TR 52 36 B0 d e Hg 1 7 B 2 S 00 B i | 4
SE T B3JE Hg Fevr A 81 TAnE . 18 He 8 A &
<0004 mg-kg" body weight (bw)"™, FHIZbRMEVEHr 18
HEYHEA He X R A, DS
A 60 kg 144, | FAO/WHO #i5E (1948 A\ —J& feisr 45
AF¥) Hg K 60 kgx0.004 mg-kg" =024 mg,

BE A B K A B i e 2 o LB 1Y 90%
TELA N 10% 7, K 300 g #r et 4 1 3 T 54
300 gx10% =30 g; 3 2 AT, & H 300 g Hrif e
A A B T A 1) B o S B A, A Hg 4 Bl AE
0.016~0.144 mg F1 0.0096 ~0.084 mg Z [A] ; 754 JH
T 300 g BriEE A I B TR o SR A BT A Hg it
kT FAO/WHO #7E i 5 il Hg SRVF 4 A s dn i,



354 o S L S 11
YLK Hg 288 XU LA . AR e 4 T 16 & [5] #W5)a, fmas, R, & WS a R EuLT
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s . . i A = o - als toxicity coefficient n the evaluation of potential eco-
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