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In. Bi A WAR, AMG RS> SAARES R A FRIE, KB ICP-MS sE3t47m 2, R 5 FENTEHEKRE 2 R4 (°>0.995),
B FE L 97.32% ~ 103.78%(RSD <2.25%), F kAR AE 1.31 ~ 455ug L', 18 $eAESH P H REAZE M E T4, & K. 45,
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Content and Analysis of Heavy Metals in Achyranthes aspera from Different Origin
Luo Shi,Hu Liang, Qiu Jing,Li Ruilian,Wang Xiangbo
Hunan Institute for Durg Control(Hunan Pharmaceutical Excipients Testing and Inspection) ,Changsha 410001); Hunan Engineering &
Technology Research Center for Pharmaceutical Quality Evaluation, Changsha 410001
Abstract To determine the contents of Pb, Cd, As, Hg and Cu in 25 batches of Achyranthes aspera. Methods The
samples of Achyranthes aspera, digested via microwave, calibrated by internal standard elements, such as Ge. In. Bi, with CRM Citrus

Objective
leave as the controlled reference standard, were inlet into ICP-MS to analyze. Results T35 kinds of harmful metals showed the good
linearity in the selected concentration ranges (R*> 0.995), with the average recovery from97.32% to 103.78%, while their RSD was below
< 2.25%.The detection limits of the method were range from 1.31 ~ 45.5pg-L™.The 18batch of samples contained different levels of
Pb. As. Hg. Cd and Cu. Conclusion The method was accurate and high sensitive, which was suitable for resident determination of
5 kinds of harmful metals in Achyranthes aspera.
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R E 24 i 2015 4F R DU SR 2 14 N U RHEL Y B 4R
Achyranthes aspera L. [T RMRZE W, EAGE AR .
FEBFIR WERERERII, RREEE SR, BEE L
W B, AR BRSSO AEE 4. LR
F W LU A 4RIE Achyranthes bidentata Blume. &%
Achyranthes aspera L.. #IH-42& Achyranthes longifolia
(Makino) S Z PiEIRIR, M TAKMHEE W L85, K%
R ZE o, A 52 3 48 JoA FH oo RT5 S iR . 2010 4,
e A S A B T RO B I S S R P b A
. SR BARS Y RTIBEEAREY — R TRk
ik, WE AR =LA, SRS & F9, 35
R SRR K SR TR I SE 4 NS [ 77 b 2 g b R Y
EE. WA SR A BB S5 Tk, BeIRIE I E AN
A = T AR R 24 5 PP E R & &, @M ERAE, SR
TEtkne, REER, st — D LR, BRI
TR R E S,

1 UFE5iH

IENE

Thermo 1CAPQ HLBHN A S H TR A CERERAAD
UV-TOC/UF #B2l7K R4 (FEERWATF) 5 MARS Xpress fiiH
fRAX (EEES AT 5 AE240 BUB-FOHTRT (MRS - §6
FIZNERARAT, 4 FE{E 0. 01mg)

L. 2%

*BRAMEE FKRE,
¥if.
L] 2 L]

B EEHT, ERRFHRATIENA

Pb (GBWO8619, #t=: 16027) , As( GBWOS611l, #t5-
16031), Cu( GBWO8615, #ft5: 16053) , Cd( GBW 08612,
#5: 16041), Hg (GBWOS617, #It5: 16056) H.ICHbrUEA R,
0 R R R, WK 1000 mg e ml o i
o [ E R —RARHEYI R, GBW10020 ( GSB-11)]1, W & HhER
PIERHERAL B A T . NARVEWN 100 mg = L I L,
Sc, Ge, Rh, In, Tbh, Lu, BiJB & WHr W (it 5 : 19-
72VYY2), W HFEE Agilent AW BHER N Z 4l (MERCK 2
A )5 AR, AR (28 Hit, WIRIE B A SIME F
RSO TS E, JFHREERET).

2 HiEEER
2.1 ICP-MS TAEZAE
1 BEREXREREHSASEE

JLER i = AN INTE] ()
Cu 63 0.2
As 75 0.2
Cd 114 0.2
He 202 0.2
Pb 208 0.2
Ge 72 /
In 115 /
Bi 209 /

5 FH R VS R TCP-MS - IideAn, Ay RUE. Ak
Y. HLAT R R TR AR IS B 2 R . TR
R 1550W; $RELHJE 108 V. BT7iEE 1, 2, 3 45N 1.2,
=21, —269V; PUZHTHIFE 2. OMHz; S8 F IR0k HHBLY AL
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FAb g, WIS ARE SN 14, 0.8, 1, 5Lemin'; K& RI KEXERERER
RN KED B0 m e BB REERTRE 3 K. $1 o LR VETE
TR L 1. LR RECRE (ngeL ™
2. 2 BT R 2 A Cu  Y=13242.1793X-108647. 8041 0~500  0.9980
KRR HER, SHLE 2. As Y=2462. 6561X+1310. 4600 0~50  0.9996
xR2 NN RERE cd Y=6786. 7845X-210. 5569 0~50  0.9995
HLIRIRE (°C) FHERE] (min)Z SR E (°C) {RFFRTE] (min) Hg Y=2566. 6732X+1749. 8938 0~5 0.9998
= 5 100 5 Pb Y=20391. 3135X-36. 6560 0~50  0.9988
100 5 130 5 F4 KWHUREBIREYMRNELR
130 5 160 5 JUE KR (ugekg DMEM (mg kg MEM (mgekg
160 10 190 20 Cu 0. 2721 6.1~7.1 6.2
2. 3 VR L) As 0.0109 0.9~1.3 1.0
2.3. 1 W 5 A cd 0.0124 0.15~0.19 0.16
Sy FkE B B AL Pb, As, Cu, Cd 0 Hg B 70 2 A% v 7 ik, Hg 0. 0079 0.130 ~ 0. 170 0.133
Pb 0. 0472 8.8 ~ 10.6 9.0

F 2% THBRVE T 2> IR BERL & Pb, As, Cu, Cd A1 Hg A 1, 1,
10, 1, 0.5ng«ml ™" [IFRMERE &AW, FEE Pb, As, Cu,
Cd bt fi & WOE &, FH 2% MRS RERL S Pb, As 0, 1,
5, 10, 20, 50 ngemL"', & Cuy0, 5, 50, 100, 200, 500
ng+mL', % CdHO0, 0.5, 2.5, 5, 10, 50 nge+nl"' [ R%]
WA . IR ERURM M S IBIIEE, 2% MR
BB A Hg N0, 0.2, 0.5, 1, 2, 5 ng+mL’' [f1 &%l
W (P AT E AT )

2.3. 2 WAREW

¥ 2% B WMk B 9 100 mg e L7 HI 6Li, Sc, Ge, R h,
In, Tb, Lu, Bi V@A WIIERGEE, F 2% HERVEFRB S
6Li, Sc, Ge, Rh, In, Tb, Lu, Bi 0.5mg<L "' KRS NFRIAET

2. 3. 3 MR S ] %

BRSO R ECHRY, A ELZ) 0. 3g, KEERRE, BRI
BOIFB AW MRED . RSN 6mL THEE, TR MR E R,
BN S A P e B e R S A TH RS 22Jm , BRE T A
A, NOIFRIE, KBHEMREE TR 110° CEERER
Y oml, AHEFER, FAMBRER (2 100) #HA 50ml %
TR Cm A, FFR R 3 ~ 4, , IAEHRITER
FREWEW (lugeml™ 20001, HIRERIEW (2 — 100)
FRZIE, #5), S NIFeS, RSP RFIZE .

2. 3. 4 BRIV R I %

K BEWREREH (415: GBW10020) F4r - M kruedn,
[E) AR A R T ) 4 T VR HEAT A BT, B E S0ml B

2.4 ek

SERITNT AR A WAL, FRIIG R R 20855
ygﬁ AS\ 114 Cd\ 202 Hg\ 63CU\ 208 Pb, ﬁﬂﬁm*ﬁﬁ{i%ﬁ%i&
ST R EBARL AR, Cus ™ As BL "Ge 1E N IR,
ted L In A AR, %7 Hgy P Pb LU Bi AR NAR: 1E
HEEASE TSR ZMGT, SRldirdkihg. =
AR B ARRRE AT 0 #T, SRAARHE I v e 2 .

2.5 LR RHELE

bR RANB AR, ke, L& RS s 8l
FILLAE NN AR, R FEIKE (mg - kg ) ARERER, %
FIFRMERNZE, S (K3, BTENANERRBLT.

2. 6 6t BR B A4 S5 0 s

ERIGSAE T, T 2% WYER 2 AR OESEIE 11k, 5
PR ZE, AR ZE 3 5T, e AR RE S
Moo & R PR, AR R g kAT 5, 45 R e (a7
METEEN, 4RNE 4.

2. T W& G

B[] R JEE PRIV A R HE T TIORT FRARAE TS T, BB 58 6 K,
ORI EE, 455 Cu, As, Cd, Hg F1 Pb Il &4 ¥ RSD 43 7
$91.02% , 1.64% , 0.98% , 0.74% , 1.78% (n=6).

2.8 EE MR

FE R 1 SRR, % “2.3.37 N F Bk EEE, P
TRE6 M, HHELSLES R, 4R Cu, As, Cd, Hg fl
Pb & & 1T 5 18 4> B) v 3.624, 0.158, 1.614, 0.0637,
1.072 mg = kg''; RSD 4> %A 2.32%, 1.68%, 1.21%, 3.64%,
2. 76% (n=6) .

2.9 E R

R ERE ML 0. 158, Ak EIMAZ G RIB EARER
W (T Cu, As, Cd, Hg A Pb fyElstRatih) , #% “2.3.3”7
TR DR, IR IR B, SRR, “PATHAE 6 1Kk,
THE RIS, 455 Cu, As, Cd, Hg Fl Pb By-F 3 [ 2 5 1)
5 98.28%, 100.06%, 97.32%, 103.78%, 99.61%; RSD 4+ 4l
9 1.42%, 1.74%, 0.98%, 2.25%, 1.82% (n=6) .

2. 10 ¥ s 0

HU I8 fit -t 8, % “2.3.37 TR T EEERAE, HIA5 A4
SRVETRAEN TCP-MS Y, i I FRA I s e i i vk B & HHURE
g Pb, As, Cu, Cd flHg MI&E, ZHEILE6.
3 g

3.1 BRI TR E R LR ITiEAE AAS, ICP-AES™ . ICP-
OES™ % TcP-MS™ &, A1 &A Fr i, MENFE, LR
TENTCRINTHIERAR R, A TSN RERESSEET
R (ICP-MS) BfF R R KRG . ShAL M u R .
AR, T WREE . RPN 2 TR W
s, BTz MR R B LT 4T

32 MR E ) FH MY K i O g AT b AR e )
JHp [ 25 88 2015 SERRH B SR XA FECRRE (8 Smg/
kg; 4%: 0.3mg/kg; fif: 2mg/kg; 7K: 0.2mg/kg; 4f: 20mg/
kg) BR, ARKAME 18 HLAES LR, SR ECN 4 Hit,
BAREA 22. 2%, RIBEMECH 5 HL, BARFE N 27. 7%, . B,
R ARMIR. UL Eg BRI\ LS BRAM AR S EL B
LG, orfr H R R ] Ae 2 ks L. ARm <. KIE
VLR A P B AL BE AN A 26 S35, FLARR A I S5 88 R f R EE
PRk, RIALG Y AKX BB E AN TEFRMBTAEL E R 5
MESRAAELRSENLRPRETELXRERHT%
FIEF AT UL R 2R, HESRNSE

.3.
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JE &R HAA B, Bk, HEAT GAP RET R, ™
PG 5, K P EER AT ORAG R, 2R
M AR E SR A E ORI R E RN, BT
JiEE RS E W] HE ) B EEROR fR
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6 HRMNELER (mgkg', n=3)
o o LR E
w5 P Cu As cd He Pb
1 R A K N 3.62 0.15 1.61 0. 064 1.07
2 5 e A KM TE 2.35 0.05 0.27 0. 053 0.89
3 R B KN TR 2.80 0.81 0.21 0.038 2.69
4 WIF A KT AR 16. 10 1.18 2.03 0. 096 14. 90
5 RGN B 4.08 0.13 112 0. 066 4.61
6 IR KM FOAY 5. 60 0.11 0.25 0. 031 8.83
7 e A K ML A B F b 5.99 0. 14 0.16 0. 046 0.49
8 TR A8 7K M R S 3 5.81 0.12 4.05 0. 026 9.51
9 W B KM R B 2.98 0.03 0.18 0.174 0.75
10 I KN F X 2.88 0.29 0.10 0. 054 0.75
11 LA TR 4. 65 0.94 0.15 0. 094 3.01
12 YL TR B 10. 72 0.19 0.21 0. 063 4. 60
13 R RER 11.91 0.23 0.27 0. 048 4.33
14 TR E 3.69 0. 26 1.21 0. 072 7.87
15 G BB 2.41 0.08 0.24 0. 022 0.38
16 ZRE =M 5.39 0.44 0.10 0.017 2.32
17 IREFER 3.82 0.13 0. 04 0.010 0. 36
18 IR RE 3.70 0.24 0. 05 0.012 0.61

(EEF1R)
Y, BOSSYEGT D SN, 8 i S
fetfs O

AR St 4 A R B, AT % AT, VAC BiRiA
ST EEEOUEL, f8 RIFEmBRER, WENBIT-FYE
H 4 26. 67%, P4 R A A 2 24d, P8 BEAR R VT 4
21 1.64 %5, TFHFBEMRTFAREL 1200 6, T35k 0 e 25 7k £
211k /d, BP383RER T A L) 31% (P<0.05) , B
VAC BIA A BRI M E.

&30k

A . {5 R R B A AR E 9T ™ S
ROE OS] P EE S A D L B T2 &, 2020,

[1]

(2]

(3]

[4]

(5]

8(18) :124+139

MR heg . SRS IA A BRIV 7 00 %%
[J]. B#a 58z, 2017, 24(14) :129-130

ZR . RBERGE RS AR R AT RREBIT
I~ IV ER T oM g2 [J]. P ER G A4, 2017,
29(04) :276-279

AW, R0, &% . WA R ARG DA e
RENVHEREZBTHORNA (J]. PELESTR,
2017, 14(02) :135-136

JATEH, RS, AU . SURHHBIE PR BCA B
BRI A R R I PR R LS (). 58 A = B i PR
&, 2015, 12(05):219-221.

K3 FHM(%)]

2 5 n B UT %% HY TR R RR
wof L2 45 12 (26.67) 10 (22.22) 6 (13.33) 17 (37.78) 28 (62.22)
AERE 1A 45 19 (42.22) 18 (40.00) 5 (11.11) 3 (6.67) 42 (93.33)
r 12. 600
P 0. 000
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