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Arsenic Content in Cordyceps: A Review

CHENG Nuo, PAN Juhua, WANG Jie", HU Jun
(Guang'anmen Hospital, Chinese Academy of Traditional Chinese Medicine, Beijing 100053, China)

[Abstract] Cordyceps, a unique precious Chinese herbal medicine in China, has the effects of tonifying
the kidney and lungs, stopping bleeding, and resolving phlegm. It has definite clinical effects on diabetes,
respiratory diseases (such as chronic obstructive pulmonary disease) , chronic kidney diseases, slow
arrhythmia, and hyperlipidemia. We searched China National Knowledge Infrastructure (CNKI) , Wanfang
Data, VIP, SpringerLink (Biomedical Sciences) , Embase, Proquest (Life Sciences), PubMed, Cochrane
Library, and SinoMed for the research on the arsenic content in Cordyceps. According to statistical analysis,
arsenic in Cordyceps mainly exists in the non-toxic or low-toxic form. The arsenic-containing compounds in
Cordyceps may be an arsenic-sugar compound with anticancer effect. The inorganic arsenic content in Cordyceps
is lower than the arsenic standard stipulated by the State Food and Drug Administration. It remains uncertain
whether different measurement methods can affect the results. The total arsenic content varies in Cordyceps from

different producing areas, and the general rule of total arsenic content in Cordyceps produced in different
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provinces, districts, and counties cannot be obtained from the results of the existing studies. The arsenic content
in Cordyceps is mainly concentrated in the insect part, which is significantly different from that in stroma, and
no arsenic is detected in the mycelia. The soil arsenic content in the growing areas is generally high, which may
be a main reason for the high arsenic content in Cordyceps. As a valuable medicinal material for tonifying and
nourishing, Cordyceps still plays an irreplaceable role in disease prevention, health care, chronic disease
management, and rehabilitation.

[Keywords] Cordyceps; arsenic content; arsenic form; chemical analysis; review
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21 &~ Iﬂ(miﬁ/ﬁ Xﬁ%i?ﬁﬁﬁﬂi E%ﬁ_’:% E/‘J %ﬁ uﬁl Table 1 Total arsenic content in Cordyceps under different

determination methods
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I A Mt B 0 A i BT A B B

5 7 ik R (n) BN i B (ks img kg SCHk
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Heve BT R % o ‘ Table 3 Arsenic content in different parts of Cordyceps
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2023228293235 {1 R SCHR T IS R R MMA
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0.009 8 mg-kg'; fir A A 57 ¥ oK M 15 & L H 7L rp
AC20242328- 3536 iy S < R 28 BIURIF 5% A G T Y o R
W ASB [y 00 I TR CAEDT A L B
AsB [ 5 £ 43 %tk (0.107 8+0.075 3) mg-kg", F 1
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Table 4 Arsenic content of different forms in Cordyceps

[] Bf, BIF 9% e 30 4% U dUpR Y A TIT % 5 & 53
B EAE 0.57~11.15 mg-kg'™>2 | AsV 1 i 1 43
BOIEAE 0.30~2.02 mg- kg, 7 )& (1) As I (19 5
B TE 0.08~1.26 mg- kg2 AsV (1 i
I BOYEAE 0.43~0.98 mg-kg '+

LIU A5 1 46 U BRI+ e h (oK
] T 25 B 5 B, 4 1 SR A A s Y R B o RO A
8.20~9.92 mg-kg', As Il i Jit & 43 %0 ¥4 (4 7 0.62~
0.74 mg-kg', AsV 9 T & 7 B ¥ {H A 7.46~
9.26 mg-kg', DMA iy i & 4> % ¥ {8 #£ 0.03~
0.04 mg-kg', AsB 1Y i & 4> # ¥ {H 7£ 0.03~
0.04 mg-kg', HAHH MMA .

e wppCh (x+s)

o W R (T+s)

b ¥ Wy ik DI o HUREIR7S ik
(n) /mg-kg (n) /mg-kg

SICHLA 1 1.327+0.061 HPLC-ICP-MS [35 15 0.011 7£0.002 4% HPLC-ICP-MS [36]

1 0.999+0.029 HPLC-ICP-MS [35 5 8.91+0.35% HPLC-ICP-MS [34]

1 1.183+0.047 HPLC-ICP-MS [35] 5 7.46+0.25Y HPLC-ICP-MS [34]

10 0.079 7+0.008 6% HPLC-ICP-MS [38 5 9.26+0.39% HPLC-ICP-MS [34]

6 0.439 8+0.158 3 HPLC-ICP-MS [25 MMA 3 0 HPLC-ICP-MS [35]

25 0.096 4+£0.025 0" HPLC-ICP-MS [15 32 0 HPLC-HG-AFS  [29]

15 0.0622+0.014 8" HPLC-ICP-MS [36] 1 0.09 PLC-ICP-MS [27]

15  0.0154+0.0029"  HPLC-ICP-MS [36 4 0 IC-ICP-MS [37]

5 9.54+0.219 HPLC-ICP-MS [34 3 0 UPLC-ICP-MS [20]

5 8.200.18% HPLC-ICP-MS [34 2 0 HPLC-HG-AFS  [32]

5 9.92+0.37" HPLC-ICP-MS [34 7 0 HPLC-HG-AFS  [23]

Asll 1 0.624+0.058 HPLC-ICP-MS [35] 10 0? HPLC-ICP-MS [38]

1 0.414+0.027 HPLC-ICP-MS [35 34 0 HPLC-ICP-MS [28]

1 0.605£0.045 HPLC-ICP-MS [35 5 0 HPLC-ICP-MS [28]

32 0.0293+0.012 4 HPLC-HG-AFS [29 3 0 HPLC-ICP-MS [24]

1 0.3420.00 PLC-ICP-MS [27] 6 0 HPLC-ICP-MS [25]

4 0.884 5+0.446 4 IC-ICP-MS [37 25 0.000 6+0.001 3" HPLC-ICP-MS [15]

3 0.562+0.156 UPLC-ICP-MS [20 15 0" HPLC-ICP-MS [36]

2 11.15+2.814 3¥ HPLC-HG-AFS [32 15 0% HPLC-ICP-MS [36]

2 1.255+0.346 5% HPLC-HG-AFS [32 15 0¥ HPLC-ICP-MS [34]

7 0.138 6+0.086 5 HPLC-HG-AFS [23] DMA 1 0.000 7+0.000 1 HPLC-ICP-MS [35]

10 0.062 2+0.008 1% HPLC-ICP-MS [38] 1 0.000 8+0.000 1 HPLC-ICP-MS [35]

34 6.68+2.68 HPLC-ICP-MS [28 1 0.000 8+0.000 2 HPLC-ICP-MS [35]

5 8.26+2.47% HPLC-ICP-MS [28 32 0 HPLC-HG-AFS  [29]

5 1.26+0.45" HPLC-ICP-MS [28 1 0 PLC-ICP-MS [27]

5 9.02+3.21 HPLC-ICP-MS [28 4 0 IC-ICP-MS [37]

3 0.56+0.16 HPLC-ICP-MS [24 3 0 UPLC-ICP-MS [20]

3 0.57+0.08" HPLC-ICP-MS [24 2 0 HPLC-HG-AFS  [32]
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&k 4
s MR WRERCD) e aw |ops 0 BRIARGRO e
(n) /mg-kg (n) /mg-kg
3 0.08+0.01% HPLC-ICP-MS [24] 7 0 HPLC-HG-AFS  [23]
1 0.127+0.007 HPLC-ICP-MS [25] 10 0? HPLC-ICP-MS [38]
1 0.202+0.004 HPLC-ICP-MS [25] 34 0 HPLC-ICP-MS [28]
1 0.126+0.002 HPLC-ICP-MS [25] 5 0 HPLC-ICP-MS [28]
1 0.215+0.001 HPLC-ICP-MS [25] 3 0 HPLC-ICP-MS [24]
1 0.194+0.043 HPLC-ICP-MS [25] 6 0 HPLC-ICP-MS [25]
1 0.473+0.058 HPLC-ICP-MS [25] 25 0.004 4+0.009 8" HPLC-ICP-MS [15]
17 0.1(0.05~0.2) HPLC-ICP-MS [26] 15 0" HPLC-ICP-MS [36]
15 0.025 3+0.006 6" HPLC-ICP-MS [36] 15 0% HPLC-ICP-MS [36]
15 0.003 8+0.000 9" HPLC-ICP-MS [36] 5 0.03+0.02 HPLC-ICP-MS [34]
5 0.62+0.15" HPLC-ICP-MS [34] 5 0.04+0.01" HPLC-ICP-MS [34]
5 0.74+0.07" HPLC-ICP-MS [34] 5 0.04+0.03" HPLC-ICP-MS [34]
5 0.66+0.03 HPLC-ICP-MS [34] AsC 3 0 HPLC-ICP-MS [35]
AsV 1 0.703+0.018 HPLC-ICP-MS [35] 3 0 UPLC-ICP-MS [20]
1 0.585+0.008 HPLC-ICP-MS [35] 10 0¥ HPLC-ICP-MS [38]
1 0.578+0.013 HPLC-ICP-MS [35] 34 0 HPLC-ICP-MS [28]
32 0.001 1+0.004 4 HPLC-HG-AFS [29] 5 0 HPLC-ICP-MS [28]
1 0.80 PLC-ICP-MS [27] 3 0 HPLC-ICP-MS [24]
4 0.416 8+£0.289 8 IC-ICP-MS [37] 6 0 HPLC-ICP-MS [25]
3 0.286%0.058 UPLC-ICP-MS [20] 15 0" HPLC-ICP-MS [36]
2 0 HPLC-HG-AFS [32] 15 0¥ HPLC-ICP-MS [36]
7 0 HPLC-HG-AFS [23] AsB 1 0.015 7+0.001 1 HPLC-ICP-MS [35]
10 0.017 5+0.002 6 HPLC-ICP-MS [38] 1 0.013 7+0.001 3 HPLC-ICP-MS [35]
34 1.84+1.15 HPLC-ICP-MS [28] 1 0.007 8+0.000 6 HPLC-ICP-MS [35]
5 2.02+0.57Y HPLC-ICP-MS [28] 4 0.107 8+0.075 3 IC-ICP-MS [37]
5 0.98+0.29" HPLC-ICP-MS [28] 3 0 UPLC-ICP-MS [20]
5 2.46+1.33 HPLC-ICP-MS [28] 10 0¥ HPLC-ICP-MS [38]
3 0.29+0.06 HPLC-ICP-MS [24] 34 0 HPLC-ICP-MS [28]
3 0.30+0.02" HPLC-ICP-MS [24] 5 0 HPLC-ICP-MS [28]
3 0.43+0.06" HPLC-ICP-MS [24] 3 0 HPLC-ICP-MS [24]
1 0.180+0.006 HPLC-ICP-MS [25] 6 0 HPLC-ICP-MS [25]
1 0.263£0.017 HPLC-ICP-MS [25] 25 0" HPLC-ICP-MS [15]
1 0.191+0.013 HPLC-ICP-MS [25] 15 0" HPLC-ICP-MS [36]
1 0.208+0.025 HPLC-ICP-MS [25] 15 0" HPLC-ICP-MS [36]
1 0.196+0.000 HPLC-ICP-MS [25] 5 0.04+0.019 HPLC-ICP-MS [34]
1 0.265+0.016 HPLC-ICP-MS [25] 5 0.03+0.019 HPLC-ICP-MS [34]
17 0.2(0.07~0.3) HPLC-ICP-MS [26] 5 0.03+0.019 HPLC-ICP-MS [34]
15 0.036 9+0.009 5" HPLC-ICP-MS [36]

TN TR A MR AV A ol BT A Y Y 3

B (NE A R D EAE TN S E = B
WO 1A T A B <2 mg-kg!, T iAsTE A DL AsTI
o E, Halfg &4 8 MMA(<0.01 mg-kg') . DMA
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DMA il AsB , 3% FJ BE A 5 35 & L 5 50 24 b4 o 5 i it
B RN
3 itig
3. ANIRIR A A A v S AR FHPLED b PR
15 G 23 BN A& TR IE 56 AR 3 k9 s AN R 28 R
GipedR ™ o WATIG I MO TIESE 2 B, R BT i R 57
5 I 2 95 SR 3 in s YIAE 56

it SR 19 7T BB AL T A 5 5 T A Ak 0 L
DNA &5 P MU G 6 1A i 728 F i 5 38 A7 B A
AR SEY S b AT 5 4y SRR AT A
LR A R AN O A 4 A B 2, 0l DNA RIS
PR A b DA 7 2 DNA B AL 3151 S i i 46
GASTI ) A 400 i A% 1 2 V1) B A& 52 16 U0 31 Fn i 422 40 3%
I AT B A DNA 3% B2 1 10 (9 35 1, 5 20 DNA B Wr 4
BT % 4% F DNA SR VIR & 2, ] 3 BN A BB
A0 B R R R AR iAs A I RO
FOEVEE W R AEEE LR L, SEOOCE LR K
1 JE B B8 2% Yt A ] 1 2 22 il A, 3 S0 i
WA AR F ST AR R T A0 O T R R T s R R
LncRNA MEG3, H: %5 5 iAs . MMA fil DMA ) ¥
BE R OE A G, HorP iAs i MEG3 Rk g J1 1t
MMA FI DMA % 5 i1 54
3.2 FEPZGWRY N X T R 2 0l s
& WAE AR 22 10 48 5 F AT T ML AH G 04 BF
5. TEHLAR B F BN R S A T, B S5
AU A R IR = AR A R ) e A R T
M 25 v B0 A AR B il Hedgehog {7 5 38
LEHLH LR AE R . = Ak P A AL
B3 1 S A R T T A 2 A I SR TR Y
g ¥ T LR P B AR 1o VR L A i
I i R 3 S VR PTf AARICT T R el R e R il A% A
2 e AR 8 B LA RO B AF 51 R A AR RN
Hh 24 T R R4 O DU A D A T 2R B R
I IT R AT BIE S, S M R
R, AT 3 e 4 SR W aEE A L HE AT 40 43 Ak LR A
JHL R 5 A0 T A AR A 5 S A T R IR kLK DNA
5 U1 R4 [ WK 8 4 b g 1 i (TPS3) /8 ik g
T 5K S A (pVHL) /BB B S I 1 152 1K
(HIF1A) {5 5 38 P& & AL 1697 o fa B B3 A= S
ZEAGE, B AT s RNA 59 U1 (SF3B1 . U2AF1) .DNA
H 3% Ak (TET2 .DNMT3A) K il J88 411 il (TPS3) 45 1E
Shy e R A5 HEAT RO YR T R AT A St R
1R 200 6 F I L L R RN B S R S N S e A4 i
ENOR R N7 A B S TR TR N G 1

i KS62 41 Ml A &0 . BRIbZ Ah A ML LA 8 8
PR BT IR YT O 48 R G R i
Mz & T 10U ARG 7 3K RO 45 R 0 Al 51 R 5 K
BURF 45 403 L BE T A AR AR T, = A HL i Ak &
Py R 2 A A A X 11 L 00 i R LA T
3.3 MR R A& B Bl % 2Pt As
AP LA RO 6] 2 20 B, LRI A AL . X
FPOE AT BE DL =M B AN SR S AR AE oAb ik
AR/ S AR ST PN S V.Y I S R AW
1o AW i Ak 3 2 T I — R 91 AUk B R Ak R AA TR
J2 K iAs T A% Ak B 36 4L (MMA T/ V) Fi
Ak (DMA M /V) SE 50 AR 5 o e il BF 55 0 UE 95 2%
B, 5 iAs A HL , DMA I A1 MMA I 5% 3 H3 55 55 A4 40
JHEL 7 P D 3 A 7 M A D R K T T 1 A AT Ak
P . H AT, BB I S A A AR R R
FHeF R AR RS HEEZ T,
iAs T2 20 A HLIE U0 B8 P i 78 ALY Ao
iASTL #% N Jy He b R £ GiASV) B BL# Pk, 201510 7
PE 25 2% Jg MMA I =DMA I >iAs ll >iAsV>MMAV=
DMAV. fli , A HUAAL A 4 an i 464 it i g i
PR SR8 H BN R TR . WX &Y
FERE N B AR AN 22 5 40 FEA A, OF B4 A
W7 L 20 ) A% P L

[ B, A 2 PR A T AL RS LA RIE S
14 Bt EL AT AN (] %) 40 Ak R RN AR I o . A R BT
tAsTl  AsV ¥R, R 40 BF 58 AR A6 D H MMA
DMA ; i B 4 B 5 v i) i ml R L LA I A7 75
) an i b ( Arsenosugars) U IE A AL G W) 4. B IR
2512908 Ffl HPLC-HG-AFS 43 BT 74 i 4 Ht B 21 o 1
TEAAA Y 25 b i, & B0 R AR R e R
iAs & AL, As Il BT & 43 207E 0.01~0.06 mg-kg',
AsV ki th 2 it 2 0.015 F1 0.020 mg-kg", £ HL fif
DMA Fl MMA ¥ R A5 o 150 B P4 60 A 5 v (1 S i
DAH A S A AE o A M8 €570 w8 2008 AH 3 -
H B B A B R BT S Bk R (HPLC-ICP-MS)
W5 H WL 25 M S K A 7 R
MMA , Tfij FHAth A1 9 26 v 25 vh R e ) o, R W] & U
B o0 R A — 2 1 SRR AR I D A8 X AT RE AN
AU BT BOR BT R O B AR OC, S AME SR R
A R 26%~42% SN oK S5 R R (A5 A
WF5E . 1 GUO %5 (Y BIF 5% [ FF & 80 5 rp 35 4 11
B A A R AR IR A, % 45 M 1T R Sl — Flvif o 261k
B, T RE R — O 2 A Y B )
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4 HBE5RE

SOOI ERTIRELE S - R 1 S R PaS
FH F R A 4 B8 F BT 1 I & i B R rp g
T, R A I S Ty ik i SCRR B D BT AN RE A
AN TR] I 52 Ty 9 R A BT e A R e A R, R
[F] 7= by f A& iy B B o A AN ] {EL R A
EMINERE: S N S A N CIE I P = Diae S: 1~ B W SR
Bt e AR A R, RO BR] D TR A AT
B A K S K R XS R, & E
B ) 2 AR A R Ay, S AR A
FERER T B 22 R R AR AR HU R AR R
DX 14y 8 e 5 L X B A
FM RS EEEE, AR ZHM RN R D
N U B A T 2 EUIR T 2 me- ke, T
iAsTEA DL AsTL N 3, H Al g & 4 > & MMA .DMA
K AsB, XM EH R iAsth 2 RBEEBA P ]
FARKBEEREL AT EREE, LS AV Y
F,H&AHLEDMAR ASB, XAl fE 2 S &h &
MR A iAs R

A BB S R A [R) R — B PR R A7
PEEy ISV ONTTE: R AW N R A o el e R N T = N
LA ML SN DA B R i b 222 DLE R
PESIR T MR B S A TE . @& BUE R iy & il 4k
G RE R — R B A BUEAE MRS G Y .
5 e A2 B DL B R 4.032 mg kg T,
M HAE 6 g H A B ITE iAs 19 30 KBS (EH
R 4 3.09%107, 58 /) T 5 T AE 44 2L (WHO) BT
WY 13107, AN B30 KR .

R LTI A RE RE R N )z R 4
PR B 98 B 5t f A B 98 B BT SR AR AE — 28R 2
LA T PE A A HUEL R i R M Al S S L
SERMGI RN RSS2, FE R iAs
B2 ek o OG22 P S A SR A0 A A o R A AR 2
TSR R, i PR B A 2R F /N300 & A6 97 22 o .
A R R R S 20 PSR 2R 1Y i A2 BB
ELA 25 3SR F8 43 b T 3 i A WL i — 2P
WFFEH AL 2 S5 40 S 25 BV T, 0 o oA 2vE 5 22 4
LR <1V i 1 R TR = O B o D K
2t 5 R R HA R iR v 25 6 0 b 2 S bR L X
2 H R ST A PR O A TR R
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