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Simultaneous Determination of the Contents of 9 Metal Elements in Ganmaoling Granule by ICP-MS

SONG Xin, HANG Xue-yu, WANG Lu, FENG Xiao-qing, WANG Qin, XU Rui(Huaian Center for Disease Con-
trol and Prevention, Jiangsu Huaian 223001, China)

ABSTRACT OBIJECTIVE: To establish a method for simultancous determination of the contents of Cu, Pb, As, Cr, Cd, Ba,
Mn, Sb and Hg in Ganmaoling granule. METHODS: ICP-MS was conducted. The sample was handled by nitric acid microwave di-
gestion system, the mass concnetration of 9 metal elements were determined by ICP-MS with Ge, In, Bi as internal standard and
standard substance of test element standards. RF power was 1 100 W, sampling depth was 8 mm, carrier gas was argon (Ar) with
high purity and flow rate was 1.0 L/min. RESULTS:All 9 elements had good linear range between mass concentration and ion peaks
(#=0.999 1-0.999 9), detection limits were in the range of 0.3-6.0 pg/L; RSDs of precision, stability and reproducibility tests were
no more than 6.0% ; average recoveries were in the range of 80.0%-113.5% , and RSDs were in 1.0% -4.5% . CONCLUSIONS:
The method is simple, rapid and accurate, and can be used for the determination of 9 metal elements in Ganmaoling granule.
KEYWORDS ICP-MS; Ganmaoling granule; Metal element; Microwave digestion
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NexION 300X # ICP-MS {% ( 3¢ [# Perkin Elmer 2 ] ) ;
Water Pro #3847k & A= %% (35 [E Labconco A 5] ) ; AR 2130 %Y
T Z—H TR (£ [H Ohaaus 23 7 ) ;s Multiwave PRO %
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PRI TR (Li) JE2(Y) WAl (Ce) JEE (T (Al (Co) (it 5
N8145051) , T E Vi i 14924 0.01 mg/L, W4 [ 26 E PE A 7 ; Cu,
Pb. As.Cr.Cd,Ba.Mn, Sb i & r 1 ¥ W (Hit 5 : GSBO4-
1767-2004, JFi ¥ 5 100.0 mg/L) , ) [ Jb 50 (4.4 B AT B
Bt , #ir B% 22 10.0 mg/L, 15 1 s Hg RifEdA W (41t 5 : GBWO86T1,
JiE e - 1.0 mg/L) W [ o E R RRA RS B 5 6 VA LB
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Tab 1 ICP-MS working conditions

FR R 0.9 L/min
BAHR 1.0 L/min
il ¥y 1.2 L/min
S St 16 L/min
ICP 4i5iTh% 1100 W
TR B 1700V
T B e 900 V
SN KED
ERIT Sy B
Ll 1000 ms
| 50 ms

22 BiERHEE

TERRFRIBURE AL 0. 2 g, B 2% DU 60 £ A Dol 5 A 88 A, T
iz 5 ml, IRA), SElr N w5, BE EANE | B T A A 0B 7 31 A
Ab TR TRE R T UL R 20 MR SE AT IO T AR R
R W N RS 210 ml BRI Ak E 2, 354 1
R . 3 A28 IR VU G 205 T A L AR IR B
ml, [RIVE T A 48 LS FURE SR . RS BRI EZ L R IR G b
WEFE I 5.10,20,50, 100 ul, 43 51 & F 100 ml FE X} F8 — iR
(PET) SRl rh , S 2tk R 2 205, 557, RIS R 9k i
BT A BRI S T T
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Tab 2 Programs of microwave digestion

B W R, ARSI min
| 250 50 5
2 250 100 15
3 800 150 10
4 800 200 15
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Cr.Cd.Ba.Mn.Sb£0.5.10.20.50,100 pg Pk % % Hg 0,05,
1.2.3.4 pg MR ARE S RV, #52.17" 0 F TAESEkE
FEHT o DUR S BE (x, ng/L) MR AR AR ASH IR 1 () R0
ABRIEA T AE NS, [ RN TS R L35 3
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Tab 3 Results of linear ranges of the elements

TE ElEy MR, poL r

Cu P=1332X 10043470 10° 0~100 09999
Pb P=1832x 103,647 %10 0~100 09995
As y=2554% 10%—6.063 x 10' 0~100 0999 §
Cr y=2894% 10°c+ 9.803 % 10° 0~100 09991
cd P=4014X 10%—5.545 X 10° 0~100 09992
Ba Y=L X 103215 X 10° 0~100 09997
Mn y=1951 X 10x+1.230 % 16° 0~100 09997
sb y=1.280x 10%—4.501 x 107 0~100 09999
Hg y=2002 % 10+6.501 X 10° 0~4 09999

25 RBRERR

B Cu Pb.As.Cr.Cd.Ba . Mn.Sb . Hg (£ L KK
BFRUEIRBOE 2.1 0N TAESEOESE 6k, 4551,9
4B L E S RSD 7E 0.5% ~3.3% (n=6) , £ WL 2545 5%
FERIT,
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He2.27 00 N s TGS i, 0 4 CURFIPRAT 0,12,
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JBILE SR RSD ¥ <$6.0% (n=5) , KU AW & o0
FAE A8 h NEAFE
2.7 EEMRAR

A F AR i P R4 O R A R S R A S HOR
FRINAR b A 7 B A MR o RS B IR 2.2 TR Oy ik A
B IR T v (L5 2 1311034) 1 ml, 226 £33, FRE 25 A B
Cu.Pb.As.Cr.Cd.Ba.Mn.Sb.Hg i £ JC & I & b5 15
10 l, Fed 6 (R A LRI RLR B . 4501, 9Fh R R
S RSDTE0.4% ~2.0% (n="6) , ZEMA )y e A M LU
2.8 WAMREEZR
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Hg AYHRMIER 43514 0.9.,0.3 .6.0.5.0.3.0,1.0,3.0,0.9.0.4 pg/L,
SERRAM 19 2.8.1.0,19.0,17.0.12.0.5.0.9.0.3.0, 1.5 pg/L.
2.9 mEEE R

R PRIBCE A 18 BRE (652 1309105) 2 9 6y, #5003
0.2 g, 73 M 320, 3 e b AR EE A Z o0 IR A AR i
T, 2. 27 R 5 A A R T, TR 2.7 R T AES
BRI E , THEIRE S S L RSD, 25 L L3k 4.

F4 MEEKEXELER (n=9)
Tab 4 Result of recovery test(n=9)

R BRERE pgL  MAE pgL  WEE pgL  TEMEREE % RSD,%

Cu 32 20 505 915 24
32 40 1 98.7 15

32 80 1114 99.0 L6

Pb 36.4 20 535 85.5 21
36.4 40 713 873 17

36.4 80 1134 96.3 23

As 414 20 587 86.5 18
414 40 798 96.0 L6

414 80 1224 101.3 33

Cr 271 20 37 830 40
211 40 598 81.8 IN

271 80 106.5 99.3 21

Cd 512 20 68.6 870 12
512 40 920 1020 26

512 80 1329 102.1 45

Ba 433 20 62.7 97.0 L1
433 40 780 86.8 36

433 80 1250 1021 32

Mn 1471 20 165.1 90.0 28
1471 40 179.5 810 22

1471 80 117 933 37

Sb 202 20 382 90.0 34
202 40 65.5 1135 19

202 80 109.4 1115 28

Hg 0.7 0.5 L1 80.0 10
0.7 1 16 90.0 38

0.7 2 26 95.0 29

2.10 HRMEBWE
KB PRICEHEAE il % 0.2 g, 73 4% “2.27 3N Jr kil 45 it
BRI, FHE 2.7 0N CAESHGHE AN E 5 9 Fh 4
JRICRI E i, AR RS,
x5 IMERITEBTERENELER (n=06,png/g)
Tab 5 Determination results of 9 batches of metal elements
(n=6,ng/g)

g G P A G G B M S He
1404103 012 0056 0033 0030 0013 0013 0095 0020 0034
1406200 0016 0042 0040 0042 0021 004 0108 001 005
14101340120 0061 0036 0047 0016 0012 016 0014 0072
131034 0090 0030 0030 0040 - 005 012 0008 008
B0910S 0103 0035 0015 0057 004 003 0148 0012 0040
1305205 0008 0027 0021 0049 0016 0015 0159 0005 0071
41020205 0063 002 007 002 003 010 - 0060

0

0

1409002 0215 .07 0.025 - - 0035 0121 0030 0050
1406004 0231 0.002  0.031 18 0017 0.041

T =R ARG

Note: “~"means it was not detected

0.064 - 0.014
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