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Determination of the Content of Heavy Metals and Harmful Elements in Compound Danshen Dripping Pills
by Microwave Digestion and ICP-MS
GONG Hui(Dept. of Pharmacy, Liaoning Cancer Hospital, Shenyang 110042, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of heavy metals and harmful elements in Com-
pound danshen dripping pills (CDDP). METHOD: Microwave digestion-inductively coupled plasma-mass spectrometric (ICP-MS)
method was established to determine the content of 13 heavy metals and harmful elements in CDDP, including Cr, Mn, Co, Ni,
etc. RESULTS: There was a good linear relationship between the quality concentration of elements and measured values of the stan-
dard curves of 13 elements(7>0.999 4). Detection limit was in the range of 0.012-0.911 pg/L.The RSD of repeatability test was
lower than 3% ; the recovery was in the range of 80.10%-106.70% and the RSD was in the range of 0.55%-2.92% (n=3). CON-
CLUSIONS: The method is sensitive, fast and accurate. It can be used for determination of heavy metals and harmful elements in

CDDP.

KEYWORD Microwave digestion; ICP-MS; Compound danshen dripping pills; Metal elements
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B ICP-MS AW (35 L e AR ), TAERM N3 S s LabTech
EH20B % 4% H1 #HT 5 Milli-Q U8 4 /K 4b 3 R 45 (£ [H
Millipore A 1l ) ; AG245 T3 b7 KA Chiig LA - FE R 220 H]
0.1 mg),
1.2 HR5IEF

P AL (R R A 7 25, 4it%5: 130619, 130819
130916,131001,140422) ; i fR FEL FR P ML e 4t s il AAL A
f mos 2% ; bR E VA T : Agilent £ 90 R IR bR (Part# 5183-4688) ,
Agilent 4 ¥k (Part# 5183-4681) , Agilent I %5 ¥ (Part# 5185-
5959) , Agilent Hg 471 (Part# 8500-6941) ; FE AL -4 vHE 4 I
GBWO07603 14T [l AR EY) 5t I (A5 : 05066)
2 HESER
2.1 BRAEH
2.1.1 FRUEVE RSB H Agilent £ % IR b (Part# 5183-
4688) V4 VR A 1, FH 3% 1) TG il 1R V5 AT 1 BB 1 ml 4% % %
(Cr) i (Mn) (44 (Co) B (Ni) Jifi (As) i (Se) 4@ (Cd) (#
(Sb) #(Ba) 5+ (Pb)0.5.1.0,2.0,5.0,10.0,20.0,50.0 ng, £
1 (Cu) F%(Zn)2.5.10,20.50 ng, & 7K (Hg)0.1,0.5.1.0.2.0,
5.0 ng M RN AR AR, BIAS . AW P ATBCH
2.1.2 ARSI RSB (Li) 1(Se) (45 (Ge) HZ(Y) .
4 (In) (B4 (Bi) (K (Tb) & INAR TG R ARME WG 5, FH 1% iR
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T BRURAF 1 ml 4575 1 ng BOIR-GT, BIAS-
2.2 FEMETALIE

B RIURE S 0.5 g5 2 0.000 1 g) , & TR & Ve Y
RVUIK M (PTFE ) % FTE fRGE L A 6 mlfi R A1 2 ml 4
A, BRI e e, 285 A - (ol T A S P B2 oK Bk 1 37
fEREFE IR (RO B S EOLE . MEEa)n, friERE
G IBCHE T R, FE D BB Al K T T AR E 3 Uk, VA T
TR AR, E 2 E 50 ml, & .

x1 MBEBESH

Tab 1 Parameters of microwave digestion

WE W AkE W /min PRASHH ] min
800 5 10
1400 10 30
0 0 15

2.3 HNENITIESH
LT A Agilent % 18 i (Part# 5185-5959, Li . Mg.Y .
Co . Ce M Ti (I FRHIE AN 1 ng/L) % ICP-MS JEF TR , LR
RS 14 Fo R AR A RS IR e M o AW (R ) T A
ZHFR2,
x2 UERIESH

Tab 2 Parameters of instrument operating

REEK HE
i Ve 1500

AR,V 70
FIRE T X

HEMHE, L/min 090
MM, L/min 025
HFS,L/min 00
WA e i

24 REEGHMRK

241 FHPAILARZ MR IE R ICP-MS #1770 R /0 Hr
B ) TP B2k A Ak 2R 78 TR B i R . AR
B P TR RS B2 S S0 IR, R AL MR
EE J7 2 A A R A AR AE A3 BT 55 i e 0 R I VR %
RN A B WA AMEAE T . AWFSE R LiLSc.Ge Y . In,
Bi . To IR R A bR, BT B340 1.0 pg/Lo

2.4.2 THMITIERIIAL AR s R T AR R
R TAR ik o R i A0 ICP-MS I S R A 2, (ELAk Al
PR, B AT A S FET 2 BIE 2%, L HERE L T
TEFFE 1 d DL b R ORI H R s e R 2R T
APARZE 0 I ZE TI04 , sl e 25 21 5 L 2 i sl v
J B RO S AT RE AL RE o IO T R A
T AR 7 FE A SR 2 Al T RRK , 25 P R G ek S el e R
FIAR  ARAE DN 2, S A e o 5 BRI T B ShFHilL, T A B
(986, 1 T A A BIVRT 3 ik 50 W s T APV 3, iV T LA LI
FE o DRI AR P TORE TH f e A il A TR AL 3L

2.4.3 THMERAAL  EFH A T LAMRANER e fiE R -
MEEIK (321, V1V) SR - (121, V/V) JHRAS R - XL AR K
(123, VWA Ry 305 AR Vs YRR A A8 T A B % T 28 1 TRT i %

hEHE 20155 6B o8

SEI IR, R RS BR-WEEK (321, VIV I AR I 454
M IT % 14 1] 0 R 24 72 80.1% ~106.7 % 2 [ , 7] i /2 43 By 22
SR IR AR - SRR (321, VIV) A TRE I AR
25 FREEE
251 APERRMAG IR BU2.17 0T BRI FRiE TR L
o5 AR (3 % TS PRV W) A3 1, 43 5H% ik TAESRlkA 7
DRE . DA A () A PNARAR BT BE (x, ng/L) AR A bR , 25
AR MR 1545 0 R ALk B 5 s LAZS U TRTT 22 1)
155 o7 AR AR M 22 (o) 1) 35 T X I ) Al o 26 o Fe e R A
SASER ARG B, 25 5 L 3.
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Tab 3 Linear regression equations and the detection limit

B9 R 4, pgL P R fRbBR, pgt
1 *Cr 05~50  y=9365x10"x+2478x10” 09999 0.025
2 *Mn 05~50  y=1253x+3913x 10" 0.9999 0.038
3 Co 05~50  y=1304x+1.105% 10" 09999 0.013
4 “Ni 05~50  y=2.582x10"x+1.091x 10" 09999 0.040
5 “Cu 2~50  p=T.140x 107 +6.924 x 107 09998 0401
6 “Zn 2~50  y=4279x107x+1.599 0.999 4 0911
7 "As 05~50  y=1854x10"x+6.648x 10 09999 0.004
8 “Se 05~50  y=T405x10"x+8.823x 10" 09999 0.056
9 "“cd 05~50  y=6752x107x+7354x10~ 09999 0.012

10 "Ish 05~50  y=2428x10"x+4656x 10~ 0.9999 0.048

11 “Ba 05~50  y=8834x107x+3437x 10 09999 0.072

12 “Hg 0.1~5 y=6.985x107r+7.564 x 107 09999 0.044

13 *'Ph 05~50  y=5.547x10"'x+8499x10” 09998 0.051

2.5.2 WERRPEAR:  ASHFTERAIEARIHPREY) i GBWOT7603
VERZ RPN D5 iR M HERR P . 25 2RS4 R TE b
S5 (H N B, BB R T & PRI R 4 (=" FRoR ok
K)o

R4 AEEHENELSR(n=06)

Tab 4 Results of determination of method accuracy(n=6)

WEerk Ml pee  WETE pye ||WEiE e, pele WETHME, po/e
“Cr 26102 2.299 As 1254015 1.206

“Mn 6115 60.231 e 0.12£0.02 0.121

“Co 0.41£0.05 0406 "cd 0.38 041

N 17403 1488 || "Hg - -

“Cu 66108 5977 Pl 4743 493

“Zn 206222 21.198

253 HEEMERE  BUE AR 6 4y, /34 2,27 T T
T R S SRR AT S TR T B SR,
RSD<3% , RHNZ I i EH 4T
2.6 HSREKRNE

RS PRI 3 R AORE A 0.5 g CRE A 22 0.000 1 g), FILA
Cr.Co.Ni,Cu.As,Ba,Pb {5 i 5 £ 18 & (1% 4 o6 % 250
ng) , Mn . Zn bR A TE 5 (F 502 500 ng) , Se.Cd.Sb.,
Hag b 7 Y 4% 18 i (F RF G 2 50 ng) , 3% “2.27 00 F Jr ikt
ATRERRTANER, F5T 3 VK, DN E S ST nRE ISR, 25 51
FE(CTFIRAMK)
27 HRPETEMSENE

BB HEVCRE b 438 45227 BT Jy B AT RE S R A 3

China Pharmacy 2015 Vol 26 No. @ - 1259 -



FEEATAREIN , B 3R, A5, 5 HEIR E T FFS i AL LG
3oL, o "M JCR & BB m , O “Zn, #ERL T
FICHR S H=E LR WK 6 (=" FIRAKA )
FRb5 IR LR (n=3)
Tab 5 Results of recovery test(n=3)

BICE AR gm0 agml WL ng/ml  MEERIRE, % RSD,%
“Cr 89.39 250 344.61 101.54 292
“Mn 1384.56 500 1900.67 100.86 221
“Co 44.98 250 289.97 98.30 0.75
“Ni 20588 250 480.56 100.98 1.16
“Cu 65.65 250 309.87 98.17 1.59
“Zn 409.88 500 892.17 98.05 213
"As 80.46 250 315.96 95.61 117
Se - 50 45.55 91.10 0.94
"Cd - 50 5335 106.70 1.28
Sh - 50 40.05 80.10 1.76
"Ba 44.90 250 286.46 97.14 055
*Hg - 50 46.20 9240 091
*Pb 84.52 250 335.06 100.16 1.78

®6 HRPETENSENELR (ng/g)

Tab 6 Results of the content determination of the elements

in samples(ng/g)
iE il Fifin2 Fn3 Hind iR
*Cr 178.76 180.25 18231 198.39 154.59
“Mn 2769.11 2770.54 297890 257591 2985.13
“Co 89.96 91.58 102.20 74.90 70.90
“Ni 451.76 459.68 48571 492.30 447,67
“Cu 121.29 135.25 160.19 120.90 159.01
“ZIn 819.76 825.36 828.74 865.28 78321
"As 160.91 164.55 188.91 180.01 161.12
Se - - - - -
mCd _ _ _ _ _
lllsb _ _ _ _ _
"Ba 89.79 91.02 103.33 90.01 86.78
EﬂﬁHg — _ _ _ _
b 169.04 175.56 175.99 199.41 139.72
3 Itig

T2 )y R 4B U R T RER IR T rh 2R A n 1A
BRI il R TS e A L (R s h 2 e A
SRYFIE , FLR I NI 2y, N2 AT 25 AR A 2 ik
SO 2 B E 4 B KA w00 R T 4 B I IR
7 Horp, As . Cd Pb  Hg ¢ R (s v il 2 T 22 4 PRk )
DR AR 7 ¥ B . 2010 4E R rb [ 24 ) K7 (24 Fi R
Y B s R AT AR )t B A S S AR T RE
e 4 S A S T 20 mg/kg, If%F Cu . Pb.Cd Hg J As
W TR R e (HEET, B PRSI ALE RO
S5 AR AR AR LA, [l Ak 24 e o A 4 J T R
B D, BT e — Tl SR R A ) B 43 Hr O ik
BEEZE L,

AWFFEGE R R, PSS — € WEEE S,
R 5 e I [ R (2 A ) B Rk 1R T sk A Tl b
THEY R SE Y TR 42 T R (20 mg/kg) Fe A& BATT 2 Y PR B AR v
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