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AR ABE OB JLEE) B AR F R 45 SR B, AR M AT A EHRES B SEFA D EEF (P<
0.05).Hg Cd .Pb Zn Cu ¥ YL 4351 0.5—7.2,0.3—15 ,0—26.8 . 47.7—214..56.7—428 mg-kg™' dw;As &
Kt tAh  Hg (Cd \Pb Zn ,Cu ) EZ4- 0 TIA 3. SR AL B4R T LT He Rkt R E &8T5 v
PR IS AR A > 1, BT AE R Fh A B T AN [R) B0 T Qe AR A [R) b 28 Ak 3532 Cd V5 ¢
A AT EE A2 hRIE, AT 989% T A F I He  Cd \Pb & ff@4s. 4R 1M, THQ 84k W, ¥ 43
TP AR T Zn JEAK (THQ<1) , Ak 3 SR 35 T CdaHg Pb ., Co BA A {4 fg R XU (THQ>1) , A
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Heavy metals contents and human health risks
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Abstract; Heavy' metals pollution poses risks to ecological environment, food safety and human
health. Yunnan soils are characterized with high background heavy metals concentrations, together
with the rich mining resources and intensive mining activities, rending the soil is polluted with heavy
metals. Wild edible mushrooms are efficient heavy metal accumulators, while Yunnan is the largest
and predominant producing area in China. Therefore, the present study was aimed to; 1) investigate
heavy metals (Hg, Cd, Pb, Zn, Cu, As) concentration and distribution in 8 typical wild edible
mushrooms; 2) evaluate the heavy metal pollution risk using single factor evaluation index; and 3)

evaluate the associated human health risk of different age groups (adults and children) via a
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probabilistic method. The results showed that heavy metals concentrations were significantly different
(P<0.05) in different mushroom species. The concentrations of Hg, Cd, Pb, Zn, Cu were 0.5—
7.2.0.3—15,0—26.8,47.7—214 | 56.7—428 mg - kg_l dw, while As was undetected. Besides,
heavy metals distribution was various among different wild mushroom species, with Hg, Cd, Pb,
Zn, Cu were mainly accumulated in the cap. Except Hg in Cordyceps millitaris , Grifola frondosa .
Thelephora ganbajun was undetected, the single pollution index suggested that Hg, Cd and Pb in the
studied wild mushrooms exceeded standards, with Catathelasma ventricosum cap being the highest
polluted with Cd. Although Hg Cd .Pb in 98% of the studied edible mushrooms exceed the national
food safety standards, the THQ index suggested that Zn has low human health risks (THQ<1) and
Hg, Pb and Cu have high risks (THQ>1) , with the risk was higher for children than for adults.

Keywords : heavy metals,wild edible mushroom , concentration , distribution , human health risk.

FHETE 4 R VS Y A BB A B A AR R AR E TR P b B
Tolb Ak 3k Al BE SR 2 A DRk 2 J | LA R P et BE T 2 A TS KR TR R 2 A0 B K it
A, HES Y B 2R BRI SRS T RS OKEL T R e R g B F R LA
P8 B 4 B R S 9o A RIS RS Rk 1 22, HLEAG R AME  BOEE Mo A 4 B B R AT
Syl 2RO KA AR RGP TR A IF o w4, R AR (R B AR e e E Y R
(Hg) H@h(Cd) H5(Pb) (i ( As) LR bk, g8 ek hl B 15yl oA F= i E & 24
P K oA R R R AR R, R S B A R S B 47.5% 0, B eI
K JFESFRR AR EESR, i RIS SR P . L ama PEES RS AR
F, Hod Ph REE(Zn) S iR 4 [ S S AE A 191 5155 4507 Ak, E AR R I 3h i)
B NS R B 2 R A - R 4 VS e IR

FHETE 4RI Y| S B 2 A R N A R R BS54 A SR A M 4 R 1 e
SRR B A RN E AR iR R T YoC R & R A R 25 A (3 s s i
R PRI AR ) B At B A e il 2 — Rt A — R A R A = I AR R
PR 3/41 . A PR 4 b R R AR A P, B A R R R T, P B A R R R
B ORI B A R S e OB A R 98% L) I, B B (EE 60 {C HB AR K. A
20 tad 70 AEAR LK, KA T R B A o s S 48 B iR i i ap ), HE 48 & i
e KRS S O LB T T AR & R B A 32 B BABE I 4 s Vs e i e s B AR
£ TR 5 4 5 e EL A U AR 22 4 XU AR B XU . 2 i 1 o o ) B A B 2 X, L I
AR I RSSO R 2 . e HE T ESE EEORE TR Th E SRS Y, HRE
Ry AR S BE SR & BRI 5 N, A B B B B E SR SR
PEATRG I W5 | LARAAR £ b 22 42

ARSI X BRI RE T SR T (XRF) |, %t 25 HE 4 A [ i X 350 B2 £ JH i P B 4 )8 (Hg
Cd .Pb . Zn Cu . As) & R A #4740 Hr , o A A 7 v (THQ F840) X 87 A & A 42 )8 & i AT
AR R JXURS: T, 30T A S A T ) 120 i 22 4 XU AR A e B XU A 1 (AR 2 A i A L it B

1 #BS 7 ( Materials and methods)

L1 FEdREE

TmA AR & EEOE (5118 UE B ) B A B TR 58 S bl R A8 4 i R Y
A B EERE 8 B, A4 v $5 40 R AR L 8 T2 00 5 P SRR I/ 2548 24 I ( Boletus aereus) (n=24) JSHA
( Collybia albuminosa) (n=20) 2F FZ & ( Cantharellus cibarius Fr.) (n=235) JiFsE: (Agaricus blazei Murr.)
(n=23) . NK/BAAFL K 4% ( Catathelasma ventricosum) (n=18) , AR Hr4r 00 3 Fh . o 546/ 39 o
( Cordyceps millitaris) (n=35) . F1F%( Grifola frondosa) (n=30) .+ & ( Thelephora ganbajun) (n=20).
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1.2 ELEETET

LR R AN AT B A BRI 4203, F E R K RN ZE A8 7K ke | o il P75 1 B A R 358 4,
-80 °C ¥4 T4 (Freeze Zone 12, LABCONCO) , B Z 10 8 B4 THE S E R E Y U =I5 0HA i
100 HJE M, F-20 CAitifr&H.

Bl X SR POOEIE T B8 2 BT (XRF) (EPA 6200) 7387 I 72 4% 8 4 J8 15 Bt >R H A vl - 4
(GBW07401) 32 ( GBW10048 ) FIIHIEG Kk ( GBW10045) Xif IR & g 4T BT il , (E (6 ShnME(E B S %
1l —%k, ISR AE 78.3%—116% 22 i) XRF ¥ H1BR 402 1 frn.

R 1 XRF X448k H R

Table 1 XRF detection limits for metals

Hg Cd Pb Zn Cu As
KB/ (mg-kg™" dw) 2 0.05 2 4 2 0.05

1.3 A HEESE TG M ik

PAH 5 YR RO YR T E & B IS R AR BT A N e Tk 22—, ke e HEY (W
H) P E ARG YRR VN Y o B TS YRR P AR R ARG

he (1)

A, PoNES RIS, Co N E S ESE , ShE S B IR, <1, K LES BT, P, =
1, #RREAESRGY, H PAEMK, B R is Y.
1.4 AR RS RN T ik

WECE M Z 2E R E & a5 YRR ) (6B2762=—=2017) H HLxE /)& FH o S =il b b Hg
Cd Ph FOFRIERREI 42312 0.1,0.2 .1 mg-kg™" dw.

SRHBER T (THQ) XT 8 Fh B A= £ FH B A6 it P B 4 @ B9 A it 38 XUIS: a5 A7 1138 1P A 1138 8 =X
wr.

THQ = x 1073 2
Q MAB X Rfd X TA ( )

A E R (365 d-a™) K, REENTE] (70 a, KFHHA) 1 Fy A B B O (i
PR R 300 g-d', JLEE R 100 g-d ™) 5 T IR B0 P 0 -2 5 B2 B 18] (365 %E, , A 70 a, JLEE
H 30 a) M C B SR E RE AR S mg-kg ! dw; M W AR (A 70 kg, JLEE 30 kg) ;
R HHE GBS 2 G E (A ARE FAO/WTO #rifE, BF2E 1A o Hg \Cd \Pb Zn Cu 7% B 55 | & (A 5
5141 0.0005 /0:001 .0.004 0.3 .0.04 mg- kg™ dw. THQ< 1, 75 B BF A4 £ FH 5 b 8 42 )@ TC A A fil e XU
THQ> 1, W] 5% W P A £ F v o 2 4 E AT A fa B XU, THQ R0 g, XU ey
1.5 Fdsaba

LI LE L)L Mean=SD 2755 , B8 FH SPSS 21.0 Ge it B ik i %o 8 it BT A= £ P 11 45 7 43 i s I
P o AR EE 4@ S T 22 R AT, SR FHER R R 7 2293471 ( One-Way ANOVA ) #4777 22 43 Bt B = 48
Origin 8.5 A AL,

2 R 51718 (Results and discussion)

2.1 AIEIEF A P w2 e b

A T As S AT AR IR, ARSI A B P & 48 (Hg .Pb.Cd \Zn .Cu) &%
HANE 1 TR A5 REW] 5 Rl 4 Jm Yl (B R 2 E AR E 2 s R YRR ) AR RRAE At B
2 R TEAN R B A PR R 2R A A7 1225 22 57 (P<0.05) |, HLIR]— 55 A= £ FH B AN [) BB 2 ) IS A7 7E i 3%
%5 (P<0.05).
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Fig.1 Heavy metals (Hg, Cd, Pb, Zn, Cu) concentration and distribution in wild edible mushrooms

E1

Mushroom species

5 P TR B AR £ TG (R BT XL A B AR B 2K R, 2R Hg \Cd Pb Zn  Cu ¥

R4 oh 0.6—7.2.0.8—14.5 1.6—32.2 . 71.8—214  103—428 mg-kg ' dw

£

<
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0.5—2.2.0.3—1.3,0—23.4 47.7—207 ,56.7— 269 mg - kg™" dw. H 1, # Ak 5 Wl He (4 55
7.2 mg-kg™ dw) \CA( 3% 14.5 mg-ke™' dw) , 4 BB 5 W Ph (T8 35 32.2 mg- kg™ dw) | Cu (3%
428 mg-kg ' dw) , BB RS WK Zn (T35 (BIRA 214 207 mg-kg™' dw). AT, BR2F B P Cd Hg 768
5 ERA R 25 (1.1 mg-kg ™ dw vs. 1.3 mg-kg™' dw;1.1 mg-kg™" dw vs. 0.9 mg-kg™" dw) , B4 B
Zn TETH 35 EARIAIJC B E 25 5 (214 mg-kg ™' dw vs. 207 mg-kg ™" dw) , Hofth 4 FhEFAE: £ R S He .Cd . PD
Zn Cu TETH o FANIR I AEAE 35 28 5 | AR ILR « 11 o > AN .S RE I S 40 0 1 AT 109 3 R BT A 0 1)
W RFAE BT EE) T4 H Hg, Cd Pb.Zn, Cu ¥ B 4350 2 ND,0.3—0.73,7.6—26.8
74.7—106 .64—250 mg-kg ™" dw, Hiif T EVE Ph Cu &8 W& m T R 7% (Pb:26.8 mg-kg™' dw
vs. 7.6 mg-kg™' dwAll 10 mg-kg™" dw;Cu:250 mg-kg™" dw vs. 96.9 mg-kg™" dw Fl 64 mg-kg™" dw).

He BB S X B JF s B A58, 1 B Th RE Redi o) R [ b 2K 7 A6 B FH I P He & A0 AN, B
A T PR 35 < PR (0.7 mg'kg_' dw vs. 0.8 mg'kg_] dw) #bh, HAy 4 Bl P70 B4 & He 7 A ¥R 80
g T 5 > AR P Ak VBB AT S L B R He, HOE 35 P He SRR 7020mg - kg dw Al
5.0 mg-kg ™' dw, HAATYRSEF A B A S Hg S aEH R 0.6—1.1 mg-kg™" dw , E % w3t [ 50.5—
0.9 mg-kg™" dw, MIASATHFAF A HURAE AR T ELR AP EIRK T He (1B 1) AR Ostos A5 W5 R W, V4
PEF 10 FhEFA: B B Hg &4 0.09—10.28 mg-kg™' dw, S5AHF5EF Hg & 8(0—7.2 mg-kg™" dw)
ML Falandys 55" B8 2 3, =~ WP AL R B P He S itim s T HHE i, H 525 LW IX KSR He
G,

Cd 5B IR LLANMD | g R 5% b R UMK 25 B RE Utk 5 gems ¥ Aot v, 5 F]
Pror i fl (B F XSAN 4R B B A k) Cd B 3 FORATPR o0 b Fp CREE A AR T E
W), AT PR AP 5 P Cd SN 1.1—14.5 mg-kg ™' dw Bl RN 0.3—1.3 mg-kg™" dw. fKR S 25>
A BT R P Cd &8 0.09—0.89 mg-kg ! dw, 55T 1 BT Cd &8 ARLS Bl 5553
dA e Ak PN Cd AR (5 15.2.1 meekghdw) , BT Cd BB AR (S AR
0.8.0.3 mg-kg ™' dw) . BLA, BRAF B BAM, Cd 40 A B S B0 B 3 > TR (P 1) MRS S5 X 279 8 Rl &
FHERISE &, BRI Cd 8 0.017—1.7 mg-kg " dw, SABISE sh 4= 7 & i) B4 BT Cd & 0.3—
0.8 mg-kgfl dwHH T Isildak 2512 A9 F60H , iR & ( Boletusbadius ) T As Pb Cu . Zn 2 ELA & .
AT, Ak Cd F RN 0.6—14.5 mgekg™ dw, & & TUEMAE Cd F 7 (0.9—1.5 mg-kg™" dw) , %
W 4 i ) B RE ) HA ) I A ) 22 e

Pb Je—Fl A BEC R W LA A B EA BRAFVET, 5% LB R p 2 R e i i S 0.5 Rl TR 4y
a4 BB Ak IR 2P (2R B A T 32.2 mg- kg dw, B ACK N 23.4 mg-kg! dw) ;
3 PR AR SR A LR P R AR (T SEAK 26.8 mg kg dw) . BEAL, 5 FhRTHR S AR BREE A
Sk WEANEAN, P A% 2 RN  F S EAN (K 1) . SR A i 2 R | AY e A e s A,
P AR TR P i A G T At b X R, 38 Ph A i v AR R AR A R D P R AR
e P S AL

Zn Cu 2 NRDLTFEFRICE A Zn 193 BTN H] Cu Fe WIS, X A4S i fE . Cu 2 48
AG SR 5T 3 O A I | BB, LA K A X s A Bl K i Az Y S R R4y
ARl BB BT S W Zn (T T R R 214 207 mg-kg ! dw) , HIR Ak (#5122 mg kg™
dw) ; H¥J W 55> H 6, 5 Wang SRR GT ok B (8 PP AR T Zn & iR B35 (77.8—187 mg-kg™" dw) >H
15 (38.7—118 mg- kg™ dw) —F.3 FORAT o3 S Aprh, AR Zn & &5 (F 354K 106 mg kg™ dw)
(E1).

5 R AR SRR A e T (T % 428 mg-kg ! dw) Ak (A 269 mg-kg ! dw) Cu FREE, H
bR Nk EAAEESE , Hoy Cu 0 A S 2 00 TR > AN 3 FOR AT 20 it Fbeb T BR Co & B0 (5%
250 mg-kg™ dw) (B 1) ARBFEH Cu EyEEHN 56.7—428 mg-kg™" dw, = pg T3 Cu s {H R 2 H
- Cu T ELEM 1.5 A5, AT RE A U A B R Cu S B i SR R 22—

F DA AR 5% BT A P TR AN RIS ) 7 4 5 e A X3 AR 5 v 729% 19 B A B FH B o R —
LIRS EFEEYE THEWN. 5 Rudawska 25727 X} 16 FhEF A6 B 123 SRR S AOBFSESS Rb Cd B
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SESHN, 5 Sirie % P ST A R R > HN(1.91 mg-kg™ dw vs. 1 mg-kg™' dw) —F KALACZE? W58 %
W], RZHE S Jm It R (HAN Cd Cu 55 ) 7[R AR BF A 8 TR b o0 Al AN X 5 BT o5 R T . i % — 31
LAY AT REJF AR - 1) R R B R b T8 56 s R il R TR P R R 5 2) mary A T 2= E 50
B R T4 P T O ) S AR SR T 0 AR A T B S [ R 2 i i 4 R G A
(422 52 W98 2 0, A 22 A J B st i) 45 o 4 D et LA AR G Y

P PR 2R 0 B A PR v o S 1 5 i A S SR T (R BRI A ) XA
MW ESEEERA —EZm IR R, KGR IED A GHE Cu Zn FRIETH X j+
U AN SRR O e T 4 I AR, 2 R 55 M (pH = 5.88—6.59) 1 TR i E 4 JE 11
A, P EOR A T A R WS R R, R AT Rt 2 B A P e A 1 R R UL 25
e B AE PR R Ao 2 | ) b AN (] B2 18] ) o 4 AR AR JE M B A 2 R B R M R 1
S,
22 BHEEMHEESETGRITM

FRIGCE % 2 E R AR 255 YRR ) (GB 2762—2017) (% 2) , (1) , THE B A& H
T A S Y B TS YR B AR LR 3.

®2 PPEEMREESEG RN (AR TR 8P,)

Table 2 Evaluation of heavy metals pollution in wild edible mushrooms (single pollution index P;)

Hg Cd Pb Hg Cd Pb Hg Cd Pb
T LES ES3 LG L] Bt EE Ttk TR
Cap Cap Cap Stipe Stipe Stipe Furit body  Furit body  Furit body
28
B 50.0 4.00 8.60 22.0 1.50 0.00
Boletus aereus
X
o . . 6.00 10.5 16.6 5.00 4.00 9.00
Collybia albuminosa
4 B
Cantharellus 11.0 5.50 32.2 9.00 6.50 4.60
cibarius Fr.
EFATH
7. 7. 13. . 4. 15.2
Agaricus blazei Murr. 0o 50 % F-00 0 5
EAYNSS
Catathelasma 72.0 72.5 1.60 14.0 3.00 23.4
ventricosum
i P ND 1.50 10.00
Cordyceps millitaris
F#R
D 1. .
Grifola frondosa N 0 7.60
TR ND 3.60 26.8

Thelephora ganbajun
TE: o+ ND: HEAE HRR T EET He KA, BT 5 Yeda o8 .

# ND: Hg in Cordyceps millitaris ,Grifola frondosa ,Thelephora ganbajun was undetected, thus no singer factor pollution values.

3 AP IG YAR BRI B A P R T Y™ L8 R R AR T T Cd AR (SR T
TSYARE P, >1) .5 BT 37 o3 TR e A Sk B 5 Yo R REARCO T T (P, = 72.5)  BAF IR Cd i e e
MR (P, = 1.5) s BR4A BB AN PR3 B2 R B Cd 15 Y 289 8 T BN A AT HR o0 B RP ( UBqE 2R BN
J) TSR (PN 1.5—3.6) BRABA AT RS, AR A= £ TR b Ph 25868 (P> 1) 55 F TR 2>
bR T 2 R T R R v 5 AR I B R (P, =32.2) U PN  2F B T R T > TR, WA T B S TR > T
a3 AN ARG 3 T AR B R T LS Y PR B IR (P, = 26.8) AT IR B AR o R AR GG A A BT
AN BN K R A AR Heg PR (P, =6—72) P8 Ak Wi % Hg 15 4Ll (P, =72) , Rk
PAH Hg 15 Y FREE R 35 < TR (P, =7 vs. 8) Fb, JARMF A £ HIBA P Hg 15 Y L BE S R T8 35 > TR AW 5 S AT 47 43
3 PP A T Hg ARARH, BOC R 5 Y d8 50
2.3 THQ AL B XUS: PFA

(&R EEFARME &85 YR ) (GB 2762—2017) 1 Hg (Cd P ARifEFRE 43314 0.1,0.2,
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1 mg-kg™" dw(F 2).Cu . Zn fEH ARLLTE IO E BICHIRA R &, (A& Rl i e F a1 R, A&
o 8 FFAE B HI B He & 238 B R &M% &R EbrifE, 2 A kW5 He & Elir 72 £5
(7.2 mg-kg™" dw ws. 0.1 mg-kg™" dw) , Hg & S ARAXGHAIR RS (B35 | BRIAR 3 08 AR 6 F1 S £%) .8 Fhiy
AT Cd & Bt E A 5 2 A BR s An i, o 2 Ak 35 Cd AR 75 1% (15 mg- kg™ dw us.
0.2 mg-kg™' dw) , MR B LMD Cd 5 (0.3 mg-kg ™ dw) 1K T G5 MERR 5 55 2B 20 P w5 40, =
SR HE T Ph SR ER AN e R b, AR R P f i (32.3 mg-kg™ dw)
B 32 1%,

FRAE THQ Xof H7 A= 5 I TR v 45 5 4 T 0 A (A £t B XURS: 2R 47 1Al 45 SR 6 B, 8 PP A= B Zn 119
THQ<1, B Zn Jo A MARAEERE RS | 380 FE i Hg . Cd \Pb Cu B THQ > 1, HAT — & il A M B XU
(F2) Hop  ZASKHESE T 3 FE 48 Hg, Cd, Cu A XS 4w, HARELE > A, HL %
THQ 4334 15.4,15.5.2.80, AL THQ 435147 8.5 .8.6 . 1.52; Wi##i o Hg \Pb, Cu FLAT 55 = A Al e UK
HJL# THQ 43514 3.0.6.26 .7.22  J8i A THQ 43514 1.65 .3.45 3.98. B T v Hg Adefelt Fe KUK &5 5,
HIL#E A THQ 43910 3.28—7.44 1 1.80—4.10.3 Fh A AT H5 20 S Ah (B AL %% TERE) E4)E
A R RS A, e R v 4% B 4 3 T AR XU (THQ =10.95) .

R R XU P4 5 SR W, 7 A B FH AR He ,Cd  Pb | Cu ELAT {8 HEIGES, HLXUS (i L35 > 1K,
N A AN L A BT A £ FH T F 22 45 Sorbari 25 BF9E & B, X THQ (B IR  K S BC B4 &
MW E e X ESE S8, 5 HEA RN E4EE THQ (AR LAY 4 & & =42 k. b % E
TG K- e, P A PR BT i o IR A S 32 388 i, R Ui B A FH R P o 4 R R X
ARG SR s B e 7, A B 3 A T B A S [ B B AR P Rl 17 A7 31 EE A, 7 sk Ao £ FH Ok B
T4 V5 Y DI B A

R34 HEES R ANBERKEIEN (THQ)

Table 3 Human health risks assessments of 8 wild edible mushrooms with enriched heavy metals (THQ)

Hg Cd Ph In Cu
THQ B JL# A L N L A JL# WA L
Adults  Children.  Adulis < Children  Adults  Children  Adulis  Children  Adulis Children
BAHT - 4.10 7.44 0.33 0.60 0.88 1.60 0.29 0.53 2.8 4.14
Boletus aereus [t} 1.80 3.8 0.12 0.22 0.00 0.00 0.28 0.52 0.58 1.06
T i 0.50 0.90 0.87 1.58 172 3.13 0.12 0.21 2.03 3.68
Collybia albuminosa it 0.42 0.75 0.33 0.60 0.93 170 0.11 0.20 1.08 1.96
e I 0.59 1.08 0.30 0.54 217 3.94 0.09 0.16 2.89 5.4
Cantharellus cibarius Fr. it 0.49 0.88 0.35 0.64 0.31 0.56 0.07 0.13 0.69 125
liZiz I it 0.36 0.65 0.39 0.70 0.84 1.52 0.06 0.1 0.77 139
Agaricus blazei Murr. ] 0.41 0.75 0.23 0.42 0.98 1.78 0.05 0.09 0.85 1.54
Nk i 8.50 15.4 8.60 155 0.24 0.43 0.24 0.44 1.52 2.80
Catathelasma ventricosum it 1.65 3.00 0.35 0.64 3.45 6.26 0.09 0.17 3.98 7.22
HUEFE Cordyceps millitaris Tk N ND 0.15 0.27 1.22 22 0.15 027 1.19 2.15
F17k Grifola frondosa Ttk ND ND 0.08 0.15 0.52 0.95 0.10 0.18 0.44 0.80
T Thelephora ganbajun Tk ND ND 0.12 0.21 2.59 471 0.10 0.17 2.43 4.40
T THQ< 1, FWIEF A B 1 3 4 JE AP RE RS s THO> |, FR IR AE B A I LA AR THO (L UM . « ND; G AR TR Hy A
L BUE THO $fi.

THQ<!1, indicating that heavy metals in wild edible mushrooms have no human health risk; THQ> 1, indicating that heavy metals in wild edible mushroom have human health risks. The

higher the THQ value, the higher the risk. * ND; Hg in Cordyceps millitaris, Grifola frondosa, Thelephora ganbajun was undetected, thus no THQ value.

3 2518 ( Conclusions)

ARG 4T A A8 1 £ P o 055 4 95 i A3 R 30, 26 28 £ PR A 7 2
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