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Investigation on Heavy Metals of Main Wild Edible
Mushrooms in Yunnan Province

HUANG Chen—yangl, CHEN Qiangl, ZHAO Yong—changz, ZHANG Jin-xia'

('Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081;
“Biotechnology and Genetic Resources Institute, Yunnan Academy of Agricultural Sciences, Kunming 650223)

Abstract: [ Objective] Background values of arsenic(As), cadmium (Cd), mercury (Hg) and lead (Pb) in main wild edible
mushrooms in Yunnan province were investigated. Accumulation of heavy metal in different wild mushroom species were studied to
provide a scientific basis for evaluation of the safety of the wild edible mushrooms. [Method] One hundred and sixty-five fresh
samples, which belongs to 12 species, i.e. Boletus brunneissimus, Boletus duriusculus, Boletus eduli, Boletus granulatus, Boletus
griseus, Boletus magnificus, Cantharellus cibarius, Catathelasma ventricosum, Russula virescens, Termitomyces albuminosus,
Thelephora ganbajun, Tricholoma matsutake, were collected from 25 counties in Yunnan province. Nitric acid-perchloric acid wet
digestion was used in determining the As, Cd and Pb, while Hg was determined by high pressure digestion. [Result] Significant
differences were found in As, Cd, Hg and Pb among various species of wild edible mushrooms. The average As content ranged from
0.055 mg-kg” in B. magnificus to 0.515 mgkg' in T. matsutake. The average Cd content ranged from 0.039 mgkg” in B.
brunneissimus to 1.280 mg-kg™ in T. albuminosus. The average Hg content ranged from 0.015 mgkg” in T. ganbajun to 0.608
mgkg" in B. edulis. The average Pb content ranged from 0.272 mgkg” in B. granulatus to 1.782 mgkg™ in T. albuminosus.

[ Conclusion] There were significant differences in As, Cd, Hg and Pb content among different species of wild edible mushrooms.
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AR IR A 1) B A T A A AR L X 12 R
A B, As P38 B S B AR S ST AR B, O 0.055
mgkg!, FEERAE, A 0.515 mgkg!'. Gt
ERRN], MESIE 11 M EIE As SRR E
Zegr (P<<0.05) ; ZeMf IR S PemiZ w58
BRI B . R IFR . MBI SR XY
TR ARINIARTTE . AR4EL0%s . I As SN
0.055—0.136 mgkg', M A& 25, XN
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Table 1 Species and sampling sites of the samples

FhJ Species FEm A KAEHL Sampling sites
Number of samples
k2T Boletus brunneissimus 6 BT, 20w, 24 Kunming, Honghe, Chuxiong
4 Pei AT E Boletus duriusculus 17 M. BT, BEW. 7. 40 M Chuxiong, Kuming, Yuxi, Baoshan, Honghe
SR Boletus edulis 8 FEMEM. RKEN . KEEML L1/ Chuxiong, Yuxi, Dali, Wenshan
141 Boletus granulatus 11 FEREN . FiRAT. ¥ BVYCT Chuxiong, Yuxi, Qujing, Lijiang
WA RTH Boletus griseus 14 BT M. RKEN . Tl 403 Kunming, Chuxiong, Yuxi, Wenshan, Honghe
BTN A BT B 20 BB BB m . R, RBEN L ST ENvL T

Boletus magnificus

Kunming, Yuxi, Chuxiong, Dali, Wenshan, Lijiang

X Cantharellus cibarius 17 BT AN BB RHE . (R, ST, WYL
Kunming, Chuxiong, Yuxi, Dali, Baoshan, Wenshan, Lijiang
PR 2 15 M FEW . R WYL, GEBRM . ST
Catathelasma ventricosum Chuxiong, Yuxi, Kunming, Lijiang, Diqing, Wenshan
ARERL 3 23 BT RN, W, WL SCi . 2o
Russula virescens Kunming, Chuxiong, Yuxi, Lijiang, Wenshan, Honghe
XSHATE Termitomyces albuminosus 13 RN R, RRW. WA . Sl
Chuxiong, Kunming, Yuxi, Lijiang, Baoshan, Wenshan
T LB Thelephora ganbajun 10 BT, 2. KETT Kunming, Chuxiong, Yuxi
AH Tricholoma matsutake 11 RN WNYLTT. BT, R PR Chuxiong, Lijiang, Kunming, Yuxi, Diging
ST Total 165
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Bb Bd Be Ba Bi Bm Cc Cv Rv Ta Tg Tm
Fh2K Species

Bb: Boletus brunneissimus; Bd: Boletus duriusculus; Be: Boletus edulis; Ba: Boletus granulatus; Bi: Boletus griseus; Bm: Boletus magnificus; Cc: Cantharellus
cibarius; Cv: Catathelasma ventricosum; Rv: Russula virescens; Ta: Termitomyces albuminosus; Tg: Thelephora ganbajun; Tm: Tricholoma matsutake

Bb Bd Be Ba Bi Bm Cc Cv Rv Ta Tg Tm
Fi2 Species

12 #HELEEHAED As. Cd. Hg. Pb EHEE

Fig. The average As, Cd, Hg, Pb contents in twelve species of wild edible mushrooms
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Table 2 Methods for sample treatments and heavy metal analysis

TiH Ttems QBT Sample treatment methods W5 J77% Analysis methods
As TRt SR X #7892 Nitric acid-perchloric acid wet digestion GB/T 5009.11—2003
cd TRt SRR 2 ##92: Nitric acid-perchloric acid wet digestion GB/T 5009.15—2003
Hg i FEH 7Y High pressure digestion GB/T 5009.17—2003
Pb TRt SRR 2 ##92: Nitric acid-perchloric acid wet digestion GB/T 5009.12—2003

Gk AT R, XA Cd SR B E ST
JFE AT 10 B2 (P <0.05) o K#4-HTH Cd & &
4 0.890 mgkg!, LA 10 P FHE Cd &EA7F
ERFEER (P<0.05) ; ZRMAIFRE. T IE
W SRR 2RI B RN AR
WWFA LG . ARSRL s, TEE. a2 m Cd &
o #2555 N 0.039—0.402 mgkg! (B
2.3 HERAEARMEEREEER

12 AT A B B, He P38 B2 T B,
N 0.015 mgkg!, L EERANTE, S 0.608
mgkg'e GUTHTE R, SEURANTRBR S (2RI
W2 He w25, BEmTHE 10 Mk
(P<<0.05) o B MR A Pehi2F T
MNP ARG R M) Hg ST REREZER: &
A Foa s Al PERA IR . AR JF T . AR A
W AR FAFA R G . ARSI g 2 7] He & 8 3 22 57
N 54 R TN R i N S
FFB RO . ARLRLLT. MO TER. REY
] Hg s LR E x5 (KD .
2.4 BERAAEITEMELEHIEER

12 FEFA A RS, Pb PSS EEARNE A4
JF#, b 0272 mgkg!, HEMEEINE, A 1.782
mgkg'e G HTE R, RN Ak PEw
A FRR . SRR AR BE . R IF R R
AEFRR S S MRRARA LT . ARLRLT T T ELER
FALE Pb &84 0.272—0.907 mgkg”, FHILZ WG &
FER SIEEHE 1 MEHBEEEER (P<
0.05) (KD .
2.5 ERETESEEMERDH

N HF A= B o E 4 JEAE T Spearman AH X &R
Bk 52, 45 HREW], As Fl Pb fEAEAREE IEAHDE, A
RHCH 0.385 (P<0.01) ;5 As Al Cdv Cd fl Pb f71E
TG IEARDS, FHRRE 00 0.206 F1 0.227 (P<
0.01) .

3 g

1973 4F Stegnar SEF 5T R IAE 275 G HLIX
M 20 & g (Lycoperdon perlatum ) . & A% & B
(Kuehneromyces mutabilis) 2517 A4 B Hh ok & B 3
THPTAEK R LT He S 2P, S EE SRS BT
B NATTIT O o B A B AT 1) o 4 S R T3
KA TR G LRG3 o BEE NS 3h 1 in )
TESBN IRIF R With FEARER SR HERR DL K ok 42
A A =T A IE . R 2y V5l Ry KRR AR
i, A E SRR LR R,

T H BN B4 1) e AR A B S AR I Al e T
IR BB o JLUR, LRI I N B A A 1) — L5
AN, RGN RN MESEE T, FILLUA
HA DG G B S A, FRARE R By
T [y TS 29 e T A ok 7 2 1 1 2 A
SEENEANBREETBREZNERE, HIFR>™
AR EEM . WK EH, SHEEN As.
Hg. Cd. Pb #Rm Fataiyy, HAANFEFI, [FF
WA E TR E] - [R]—AMAAS [ 2 [R] 1R B 4 S 1)
EREME R 25,

ARG WoRIA T As TR e, HIXLE As 45 K%
BAE TAHUIRES,  AATH W o 13X S - B = 4
LA, As HrEE I fE 8 ) DL 2 AR THT,

XIT Hg SR, ATl KN IFANE L,
Alonso ZENEEAE VG e [X 5 AET5 Yo X (¥ 41 AN & F R
it Hg W&, SR ERAEBEZER, B He ekl
A ORI A IZE 1) AR G X Y AR B
B Hg Mt . FRRIL, 5225 sk
G ALY He &5 . 1B Vetter 1 Bertal ifF 97 %
B, R RO g v - SR AN [, T He & &8 F
WA WE . (A 12 M AR E 7
Fh Hg & 48w, e E Hg i F 2=y —, ]
fit 5 Hg B LA K.

71 Pb Z 55 K-, AT v G A e B
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Garcia Z5P2G MK 95 RS, K E3R T IORE S
Pb . B4, Gareia ZEPWESTI 55 ANFES,
TSLE PR HE AL Pb SR . Garcia %1
WFFCRE W, 70 RUH I 1 55 W1 IR SE AR AN [ Mj Pb
TRIFEAREER.

XSENERT T 1K) Cd F Pb & 5] -5 e (AR ) v
ﬁ“ EM%EﬁMﬁE,ﬁMﬁWA&C¢Hg

S SO P IX 4 254 R AR YA O, B
mw£mm %%%,um#%ﬁﬁmﬁﬁAsa
4 0.14—0.82 mg-kg ', Cd & 4 0.11—0.40 mg-kg ™,
Hg &4 0.05—0.52 mgkg', Pb §&E A 6.0—19.1
mgkg , BLTEANHRARESBIRZ.

R0 EF AR B T S m R O AR T A
I g RPoR, EWAEHTEM Asy Cd. Hg. Pb 18y
SR 0.087. 0.161. 0.608 F10.531 mgkg!, 7%
5 JE Cocchi ZEPYHFFTEE LK 87%- 4% 23%F1 44%;
A ) As. Cd. Hg. Pb “FEI&85MA 0.136.
0.075. 0.041 #10.548 mgkg', HH As. Hg. Pb 55
Pelkonen 25 IF 57 45 5LAH 24, 43 51l & Cocchi 25P4HF5Y
SERIN 136%. 18%. 25%H1 48%.

4 ZEig
AR B A W 4R S m A B
o MW [SER 12 PP A R A D As SR %
TR, WHE T CAd M P EREES THE
ﬂi‘ itﬁi%ﬁl@%ﬁ%ﬁzwﬂ Hg S®ELE#H

Zegt, W T HE 10 M.

AHFFCIEE ) 12 Py AR B H B, A2 25 e i 2
A ) RS, R AAFEHEL, o T a4
PG < R T S L AR, A B AR T
FR B il 2 4 AR PEAL T4 e A A B R ) T I
AR DA P A RPN 5E Mt I 55 AR S8 1 E S FR B 4 o
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