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(IHLZEZETRLGEABAN PO, LA E=H  222006)
HE.BY 230 FBALE =+ —rk#Pa945(Pb) 45 (Cd) A (As) Rk (Hg) 4R (Cu) L& A S 0 B0 TH MR & B8 65 & T4k - ik
i (ICP - MS) ik ik H & 240K 8, A4 (Ge) A8 (In) Bk (Bi) A WARTZ, R ICP — MS & Bl BF R & 5 #670 % Bk o A2 A 0K
5 % 2 1500 W;20 min 7t £ 120 °C, 84 5 min, HF 24 5 °C/min #i2 £ I £ 140 C, 45 15 min ICP - MS % B 410, S92 & 4
1100 WA 28 & JE 4 — 12. 25 Vi E8ld R — 1600 V, Bkt & /& 4 800 V8 A H &4, #ik 4 15. 0 L/min; # B0 AR E A4 1.2 L/min; 5+
WEREH0.92 L/ min; B3 A LA, REAH 3. 0mL/min, FEIREH 2 C ;53 R4EE A 36 r/min; JIE RAEEX A s R EAE
X, BBELRBREAI R GER SHALETMERENEO0~100 ng/mL B E N5 Ak AL £ 2RI (r>0.997),F34 @
W E A 87.90% ~97.63% , RSD #1 1.52% ~2.35% ;5 # 2 6L F#H FR39 4 0. 004 4 ~0.055 | ng/mL. 4518 Z7 kA 8 faE LR
T, TATFTEKRE+—kik P SHELEFKGEETNL,
KR MO - B RBEF R T RA B, BT —ki 4502
FE 4y 285 : R932;R284. 1;R286. 0 XEAARIRAED A XEHES 1006 —4931(2020)03 - 0063 - 04
Content Determination of Heavy Metal Elements in Hanshuishi Ershiyiwei Powder by

Microwave ICP - MS
MAO Rui, CHEN Yongjun
( Lianyungang Food and Drug Inspection Center, Lianyungang, Jiangsu, China 222006)
Abstract: Objective To establish a microwave ICP —MS method for the content determination of heavy metal elements Pb,Cd, As, Hg,
Cu in Hanshuishi Ershiyiwei Powder. Methods The sample was digested with microwave digestion system, and the 5 elements of was
simultaneously determined by ICP — MS method with Ge,In, Bi as the internal standard elements. Microwave digestion procedure : the
digestion power 1 500 W;temperature increased to 120 “C in 20 min,kept for 5 min,and then raised to 140 °C at a rate of 5 °C /min, kept
for 15 min. ICP - MS setting conditions: RF power 1 100 W;detector voltage —12.25 V; analogue voltage -1 600 V and the pulse
voltage 800 V;the carrier gas was argon and the flow rate was 15.0 L / min;the auxiliary air flow was 1.2 L/min;nebulizer flow
was 0.92 L/min;the collision gas was helium and the flow rate was 3.0 mL/min,the temperature of the atomizing chamber was 2 °C ;
the speed of the peristaltic pump was 36 r/min;the data sampling mode was the peak —jumping mode, and the data was repeatedly
sampled for 3 times. Results The mass concentration of the 5 elements had good linear relationship with the reference peak in the
range of 0 —100 ng/mL (r > 0.997),and the average recoveries were 87.90% -97.63% ,the RSDs were 1.52% —2.35% ;the de-
tection limit of the 5 metal elements was 0.004 4 -0.055 1 ng/mL. Conclusion The method is accurate and stable without interfer-

ence,which can be used for the content determination of the 5 heavy metal elements in Hanshuishi Ershiyiwei Powder.
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v T, HiG G [FEHNE 2Rt R AR S5 3
BR[3 = 131, RS I f# 1CP — MS X FE /K 7 —+—
MR E A (Ph) B (Cd) (Bl (As) R (Hg) B (Cu) 4R
JCRPATIE IR U

1 UFE5RH

1.1 4=

Sartorius BP211D I i, 1 K (38 £ F Wy 2 7] ) 5
NexION 350X 7! i JBcHl /5 55 85 7 AL (A & KRB A
] ) ; Multiwave3000 %1 4 3% 14 f# 1 (Anton Paar 23 7] ) ;
Milli — Q 9 4f /K A% ( 3% [ Millipore 23 7] ) 5 GST25 — 20A
RUEERRAY (FE A A o
1.2 W%

HOCEbMIER T (50 M2 - Pb655591,1000 pg/mL),
ffi T EARMER IR (L5 H K2 — As654224,1 000 wg/mL),
FRICRBRER IR (L5 M2 - Cd659870, 1 000 pg/mL),
Wi TG EARAEV TR (5 h K2 - Cu652970,1 000 wg/mL),
HHEACZEARE SRR (LSl NL - IN664476,1000 pg/mL),
¥ A Inorganic Ventures 23 F) ; 7R G 2 A HE 7 W (FiL 5
1 18D3001, 100 wg/mL) , £ 5170 R AR S (AL
} 1801555,100 g/ mL) , 4 B0 25 b o i o (AL 5
7 180431, 100 wg/mlL), 1y A E K4 04 8 M B F
A RESY M I3 A 5 A R (36 [ Fluka 28 ], 454
BCBPO680V , 4li [ = 69. 0% , 25 N IR &40 M i) 5 K
B Al T SE KA RS Bk
1701026, 1705022, 1803061 , N 5¢ i 52 24 [ 1 A BR 2>
Al
2 HERE4ER
2.1 WEEH

IO T R - TH A 256 1500 W ;20 min J1 2
120 °C , #44F 5 min, FELL 5 °C /min B FETFZE 140 °C
%#F 15 min,

ICP - MS B & 455 - AR T #1100 W 5 45 I
HLHEN —12.25 VL HL Rl — 1600V, bk e &y
800 V3 3R N E S, W M 15. 0 L/ min; 5 B i N
1.2 L/min; Z5 b8 iR 0. 92 L/ min; flfi 8RS,
Pt M 3.0 mL/min, FACE IR 2 °C ;i sl 540N
36 r/min; B0 R RER 2O Bk R 2B X K R R
2.2 RAEHE

B I 45 U2 R % B B P, Cd, As, Cu A5 HEVE IR
(1000 pg/mL) 1 mL, &[] — 100 mL Z5 I, I 2%
IR, M AF 1 mL %5 Pb,Cd, As,Cu JGESS 10 pg
PRV TR, A R TR A %o R 5 58 V6 YA o K %% R B Hig b o
Y (100 wg/mL) 1 mL, & 100 mL 255 H T, FH 2% A1k
File 2208 5545, B4 1 mL & Hg JC&K 10 pg AU
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T Y T 2V VR < 3 A 2 e B L SRR v Y 28 VR A
i, 2% THIR VS R B4 1 mL &% Pb,Cd, As,Hg, Cu
4394 0,1,10,20,50,100 ng AR .

PRIV TR - i 2 B U (Ge) VA (In) VB (Bi) BT E
PRUERRIETRAS 1 mL, B 7l — 100 mL 2580, A 2% il
PRI WM B 2= 20 $5) , B AR

P I SR R 0. 5 g K E R
L, ERUGCMETHEN , FHASER 8 mL Vi, E 12h, T
120 °CHI#% 5 min, 140 °C 744k 15 min, IHR 5245, BUY
fiff PN VB B P PR R NI R LA A R R RITIE T
2 ~3 mL, B HE R E 50 mL 5 R, H 2% 6k
TR TROE VR N RE , A R 2R 20 L, RIS 3t VAT o [ 725 71
e B
2.3 FEFER

AT AN BR AN E 1 RIS : LA 2% S PRIE A
2L FPIT A AER, LA R B R E (X, ng/mL)
A AR R AR WV AE S AR TC R 2 Ll G N A Y LG A
CY) AR AT LNE R, 226 bR o Bl 2R 45 SRR 1,
5 TP oT 2 R R B S TE 0 ~ 100 ng/ mlL 31 ] P 5 10 7] £
MR R A VW i e AT T I A SR 1
SRR 11 W TR RN T 2R e (B 9 AR vfE i 22 (SD)
B3 4% SD YT ER i v BE AR , 10 £ SD Wyt HR
J R B e R AR LR 1,

K1 BAEHRHR EERR LT

Bl AR i . SHEE AR IR
. ) EA AN r

ik rE (ng/mL)  (ng/mL)  (ng/mL)
Pb *Bi ¥Y=0.114X-0.090 0.9978 0~100 0.0229  0.0797
Cd "™In Y=0.030X-0.014 0.9988 0~100 0.0045 0.0162
As PGe ¥Y=0.058X-0.049 0.9999 0~100 0.0112  0.0495
Hg *Bi Y=0.011X-0.035 0.9976 0~100 0.0044 0.0127
Cu PGe Y=0.245X+0.336 0.9996 0~100 0.0551 0.0133

F 2 R B R IR A 6 B A T (5 e R i
WL R 50 ng/mL) , FEAXER I G A5 R AT, A
HERE 6 UK, 0 AL AR M N . 452 Pb, Cd, As, Hg, Cu #%
JC Z Wi WA B RSD 43 914 2.57% ,3.39% ,3.10% ,
1.95% ,1.45% (n =6) , IR 2 B R UT .

R MR IR U B (LS 1701026) 38 1, 4K
Pl & B SR, 43 9 F 0,2,6, 12 h BEHERE (25 R
Pb, Cd, As, Hg, Cu £ JC % "W J {6 9 RSD 43 5| A
4.67% ,3.80% ,2.45% ,4.06% ,2.94% (n=4), 3 W
B IR 12 h N ETE R4

A MRS - BUR — it (165 1701026) i A
WA 5 O At i i AR T2 0 2 o 25 R A il v Ph
F 0 0.750 7 mg/ kg RSD N 2.98% (n=5),Cd &t
70.043 8 mg/kg. RSD } 4.20% (n=5),As &N
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A2 mEHEKEBER(n=9)
Witt Risl) #8480 wA(ny) NEE() TRE%) T(%) RDG) |Miid RES() #8423 wAZ(g) MEE() hE(%) T(%) RSD(%)
P L2231 0.9182 0.5 13607 88.50 12247 0.9840 1.0 18581 8741
12530 0.9406 0.5 13788 87.64 12368 0.9938 1.5 22918 86.53
12589 0.9451 0.5 13996 90.90 L2079 0.9705 1.5 23308 90.69
L2460 0.9354 1.0 18709  93.55 L2005 0.9734 1.5 22996 88.41
12159 0.9128 1.0 18462 9334 9131 235 Hg L2031 0.1540 0.5 0.631  93.82
12247 0.9194 1.0 L8491 997 12530 0.1578 0.5 0.6210  92.64
1.2368  0.9285 1.5 23039 91.69 12589 0.1585 0.5 0.6125  90.80
12079 0.9068 1.5 22084 0.7 L2460 0.1569 1.0 11035 94.66
L2115 0.9095 1.5 22655 90.40 12159 0.1531 1.0 L1120 95.89 9415 167
G L2231 0.0520 0.5 0.5148 9.5 L2247 01542 1.0 L1029 9487
125350 0.0533 0.5 0.5199  93.32 1.2368  0.1557 1.5 15843 95.24
12589 0.0533 0.5 0.5182 9294 12079 0.1521 1.5 L5801 95.20
L2460 0.0530 1.0 L0005 9475 LIS 0.1525 1.5 L5664 94.26
12159 0.0517 1.0 L0002 9485 944 LR Cu L3 59331 0.5 6.4152 9642
L2247 0.0520 1.0 L0022 95.02 12530 6.0782 0.5 6.539  95.14
12368 0.0526 1.5 L4901 9583 12589 6.1068 0.5 6.5979 9822
12079 0.0513 1.5 L4872 9B 12460 6.0442 1.0 70020 95.78
L2015 0.0515 L5 14885 95.80 L2059 5.8982 1.0 6.8892 9910 91.63 179
As L2310 0.9828 0.5 L4042 848 1247 59409 1.0 6.9182  91.73
1.2530 100638 0.5 14390 8644 12368 5.996 1.5 75020 100.22
12589 L0115 0.5 14495 87.60 L2079 5.8594 1.5 73498 99.36
12460 1.0012 1.0 L9051 90.39 1215 5.8769 1.5 7369 96.67
12159 0.9770 1.0 18702 8932 8190 234

0.862 0 mg/kg. RSD N 2.17% (n=5), Hg & & X
0.134 7 mg/kg, RSD N 2.90% (n=5), Cu & & N
4.850 9 mg/kg . RSD N 1.93% (n=5), KW TIEEE
TR R4

TRE [R5 - BR] — 4 (528 1701026) 4335
9 1y AHBRRAE , 43 RGBT WK 1 wg/mL (1)
TRAFREN BB 0.5,1.0,1. 5 mL AR B i -5 4 9
Oy B VAR AR AT SR A 25 SR L3R 2,
2.4 tHmEENE

i85 1 3 HEIEAK A = — IR, A il 28 il
VW, R AT A5 4 43 1 % , 373155 Pb, Cd, As, Hg, Cu
THATIRILER 3,

£3 HRPELEASEMNELER(ng/kg)

Py Pb Cd As Hg Cu
1701026  0.7507 0.0425 0.8035 0.1259 4.8509
1705022 0.7013  0.0488 0.8620 0.1442 4.1057
1803061 0.7121 0.0496 0.6289 0.1399 4.2236
3 Tt
3.1 BRI E

FERT T 05 B 0 i, BT M S8R B35 4 v
HAFI T ER R B AR P 25 4 1 B 8 A TR
8 mL, IR, BN 120 C N 2 h, AELERE T IH

fl AN TE A I, T e rh A o A 0 [T A8 R 3% B 5 i
K PO I %, A AR 8 mL, T 120 °Cii#4 5 min, 140 °C
AL 15 min, M8 58 4205 , B0 A 9 3 2l iR 2222
TR AT REAT 3 V80 TH M, e BB T i = A
PR
3.2 HtRERENEXMELE RSN

HAT, %259 0 AT PR MEIF R BLE 4B IR, =
T oAt 2 PR B o an K25 PR B0 b 51 ke A
AP FRHED (WM /T2 — 2004 ) H i1 5 43 Ja X iR BRAE : Ph<
5.0 mg/kg,Cd=<0.3 mg/kg, As<2.0 mg/kg, Hg <
0.2 mg/kg, Cu<20. 0 mg/kg, A& St <20. 0 mg/kgo
BRI AE 1 b 25 BREEARIE SN : Pb<20. 0 mg/kg, Hg<
0.5 mg/kg, As<5.0 mg/kg""* ASHFFE H il 5E (19 FE K A7
TP E AR S BRI EE N

AR S TIEKA T —Eh S HESE
TG B I3 5k, D7 2 B A A5 R o, ol v
t Pb, Cd, As, Hg, Cu 1950 5 ¥R I 5 SCEE M 17 (B A 0
MIZRAE G Z , Bl AR , 7 v R BB AL I T ]
FHTFEK AT A — IR T 4 JR A I S o e 4 i
S 300k
[1]3LF4%,#E8, 2 M,5. —+—hEZRBRARRT LK

AR [J]. 8% 5% %,2015,30(6) :666 — 668
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