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Contents Determination of Trace Elements in Jiangu Injection by Microwave Digestion-Inductively Coupled
Plasma Mass Spectrometry

YAN Yun, WANG Juan, LUO Yi(Institute of Food and Drug Control, Guangxi‘Zhuang Autonomous Region, Nan-
ning 530021, China)

ABSTRACT OBJECTIVE: To establish a method for the contents determination of Li, Be, Mg, Al, V, Cr, Mn, Fe, Co, Ni,
Cu, Zn, As, Se, Rb, Sr, Ag, Cd, Cs, Ba, Hg,/Pband"U in Jiangu injection. METHODS: Microwave digestion-inductively cou-
pled plasma mass spectrometry (MD-IEGPMS ), was ‘adopted. RF power was 1 550 W, sampling depth was 8 mm, coolant tempera-
ture was 2 °C, collision gas was He ‘gas} the flow rate of the carrier gas (argon gas) was 1.03 L/min, integration time was 0.5 s,
plasma gas flow rateywas\ 15 Is/min , molecular turbo pumb speed was 200 L/s, quadrupole degree of 1.75 x10~° Pa, sampling cone
aperture’was 1.0 mm, interception cone aperture was 0.4 mm, and the data collection was repeated 3 times. RESULTS: The linear
ranges‘of Li, Be, Mg, Al, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, Sr, Ag, Cd, Cs, Ba, Pb and U were all in 0-100
ng/ml (=0.999 6), Hg was 0-2.0 ng/ml (=0.999 6) ; the limit of detection was 0.005-1.652 ng/L; RSDs of precisionand repro-
ducibility tests were lower than 7% ; the accuracy determined by the instrument in the test was good; recoveries were
90.03% -96.11% , 88.25% -96.76% , 83.54% -92.01% , 85.02% -99.18% , 91.87% -94.62% , 90.31 % -92.28% , 89.82% -96.99% ,
83.45% -89.56% , 88.55%-92.39% , 92.68% -95.18% , 89.04% -93.81% ,94.76 % -103.11% ,96.76 % -101.39% , 98.36 % -105.27 % ,
106.97%-119.89% , 97.36%-103.46% ,89.11%-90.73% ,92.37%-95.62% , 95.78 % -98.22% ,91.59% -97.18% ,93.93%-97.12% ,
96.86%-99.22% and 106.14%-110.07% ,RSD=0.48 % ~4.24% ,n=6. CONCLUSIONS: The method is simple, accurate, and suit-
able for the simultaneous determination of 23 trace elements in Jiangu injection.
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T700X 78U H JfH A 45 B TR T (X (S [ Agilent A H]) 5
Mars6 {0 i 71 A3 (35 [ CEM A ] ) s Milli-Q Advantage A10
AUB 2K ML (3 E Millipore 23 1] ) o
12 HR5EF

e B ST (PR T A S R R AL
1304001, 1304002 , 1304003 , HLA% : 2 ml/3Z ) 5 [ G W) BT Alt
A7 I (e e R 2 e L BR A B BR AL 2 Bh 2 0 58 BT, L5
BW10020) ; #L(Li) 8% (Be) EE (Mg) \Ei (AD HL(V) 8% (Cr) |
B (Mn) Bk (Fe) 4 (Co) (NI Hil (Cu) FE(Zn) T (As) il
(Se) .#I(Rb) FH(Sr) 4 (Ag) i (Cd) (4 (Cs) . H1(Ba) #F
(Pb) il (U) Z I0 R A bR HEVE W (35 [ Agilent 24 v, 4iE 5
13-05YPY2, JE M FE X 10 pg/ml) 5 7K (Hg) b VA R ([
TR BEUF B, IS 14087, FR & W JE . 1 000 pg/ml) ; 4%
(Ge) A (In) B4 (Bi) B (Sc) TG PIARFRIER I (35 [H Agilent
5] S 1-46MKBY 2, BTt V3 : 10 pg/ml) s fi R R 40 Hrd
KAy Esatiok
2 AEEHER
2.1 REEG

ICP-MS A5 MF——8 )% . 1 550 W3 RAFIRE : 8 mm; 2
FIREE 2 °C Rl 0 B (A Wit : 1.03 L/ming f1
IFIFL:0.5 325 B9 Tt : 15 L/min; 20 T-IRAR S5 5 200 Lis;
PUZR AT B8 2 1.75%10 " Pa; SRAEHESLAE : 1.0 mm; A HCHESL
2+ 0.4 mm; BOHE R AR 51 52 B : 31K o WU R e i
IE 1600 W, LA 7 °C/min FH I 420 °C L 4 457 5min , LA
5 °C/min THE 2 160 °C, #7433 min, He) DL 3 °C/min FHE &
180 °C., R4 20ymin s
2.2 AR HE
2.2.1 MRS WAREM 5% B Ge  In Bi . Sc 1R & N FR IR E
VRS 1, P 29 A B R ) BT 4 ¥R 2 500 ng/ml YR &
PIARIA T -

222 IRGIMFEBFI HgAMRE R K% IR EZILRIES
BT VRS 5, I 2 % B R ] BB 5 MR 435924 0,1.,5.,.10,.20
50,100 ng/ml 1) R INR A IR . K% 5 I Hg bR s
2, 2 % i B2 ) ) o = Mk B 43 5312 0.0.2.,0.5,1.0,1.5.2.0
ng/ml 1Y 251 Hg SMR I

2.2.3 HEKSAER BURESL 2 ml, BT IR VU 2 R
JNANAR 6 ml, w5 47 N o BERAME , BT RO i flh  #2.17
THUS TR T A R P A TR A L TV L BT 120 CHEBUHR bk
FLRFEZE I, ISR A £ 20 2 ml, 0%, #5250 ml
RN D KBS 5] S

2.24 ZSEXHRIEW $42.2.37 T F 5 INAEER 6 ml”
PR AT 28 OV RV
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BL2.2.17 U IR A AR RIS &, JFIL2.2.27 T F R 41
TRA SRR He SMR RS 5t , #42.17 500 ial00 S5 R
MAE 23 BT MR Asl As2 Fll As3. L As2(As3) 5 As1 /Y
FOAE () AR R A5 I 7T 2 I3 VR B (x, ng/ml) Ay A6 A i
FTLAERDA, [ B SR LR 1,
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Tab 1 Regression equation, linear range and detection limit

FRlCR )i r SRR ng/ml KR, pg/L
Li y=0.001 0x+1946 8 x 10~ 09999 0~100 0.201
Be y=0.001 7x+3.8590x10™ 09999 0~100 0.101
Mg y=0.006 4x+0.008 7 09999 0~100 0.349
Al y=0.001 5x+0.007 3 09998 0~100 1.652
v y=0.1009x+1933 7x10™ 09998 0~100 0013
Cr y=0.138 6x+0.013 1 09997 0~100 0.024
Mn y=0.045 4x+0.004 3 09998 0~100 0.039
Fe y=0.099 5x+0.179 8 09998 0~100 0.202
Co y=0282 6x+0.002 4 09996 0~100 0.013
Ni y=0.087 0x+0.020 8 09999 0~100 0.092
Cu y=02520x+0.035 9 09999 0~100 0.031
Zn y=0.026 7x+0.021 § 09999 0~100 0.155
As y=00175x43.201 7x10™ 09999 0~100 0.045
Se y=6.008 8 107x+4.005 3% 10°° 09999 0~100 0.288
Rb 7=0037 4x+2.803 8 10™* 09999 0~100 0.028
St y=0.047 5x+0.001 9 09999 0~100 0.031
Ag y=0.0413x+39395x10™ 0999 8 (2100 0.071
Cd y=0.005 Lx 09999, 0~100 0.016
Cs 7=0.014 Tx41:513 4% 107 0.9999 0~100 0.016
Ba =0.003 3x$0.0029 09999 0~100 0.131
Pb y=0017.2:49.238 0% 10™ 09999 0~100 0.018
U y=0.034 6x+5.0470x10™ 09999 0~100 0.011
Hg 7=0.004 6x+2.6504x10” 0.9999 0~20 0.005
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2.5 RBEERE

REZICRIRAPRUER I Hg AR AER IR “2.2.2" T R4
TR MR Hg SRS A & L, 43 il 2.1 00 M IAEe 4%
PRI E , IO SR AR . 255, & 0 3R 45 5 Tk il 1 A1 74
RSD 4 7E 0.24 % ~6.89% (n=6) J& [l N , 3¢ W] A J5 1 H
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2.6 HBERK

T A v A SR AT I3 o, 44 2.2.37 30 T Jr vk ol A5
AR S VAR, P 2.1 7T R R A PR UERR I E |, 18 SR 7
B 2558, £ 70K I E 25 I EARMEE TS N, R A0
JIT USRI 2 P A J3E R AT
2.7 BEEMFMAEE KRR

TR I o BRE B (FE- 2 1304001) 2 ml, 43 RIS 25 A m
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SR AR TR 25 B 2, IRE SRR/ e R
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B 2 AT A A M R AT
F2 BEESMEMMERKREREER(n=6,%)
Tab 2 Repatability and results of recovery test(n==6, %)

FElcR TR MR RSD
Li 90.03~96.11 93.15 240
Be 88.25~96.76 92.69 294
Mg 83.54~92.01 88.07 346
Al 85.02~99.18 93.44 387
v 91.87~94.62 93.00 0.72
Cr 90.31~92.28 9135 0.89
Mn 89.82~96.99 93.66 215
Fe 83.45~89.56 §7.02 2.66
Co 88.55~92.39 89.98 LIS
Ni 92.68~95.18 94.05 0.71
Cu 89.04~93.81 9147 1.55
In 94.76~103.11 99.18 347
As 96.76~101.39 99.59 1.68
Se 98.36~105.27 101.70 2.08
Rb 106.97~119.89 112.95 424
St 97.36~103.46 101.06 153
Ag 89.11~90.73 89.94 048
Cd 9237~95.62 93.44 1.02
Cs 95.78~98.22 91.19 0.95
Ba 91.59~97.18 94.50 1.94
Pb 93.93~97.12 95.11 082
U 96.86~99.22 98.50 0.80
Hg 106.14~110.07 107.93 1.4

2.8 HRHEETENE

B3 AL S0 4% 2 ml, $22.2.37 301 F Jy w45 6 i I
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St rp 2 T Hh e AR e T E A R OT R ik
PREE . (0 H R 2 BSOS 43 o 2 N e 2 A
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#3 HREENELER(n=2,ng/ml)
Tab 3 Results of trace elements determination of samples

(n=2,ng/ml)

Rl 1304001 1304002 1304003
Li 128 97 06
Be 27 - -

Mg 1948.0 26435 11333
Al 16953 16737 10118
v 19 24 1.l
Cr 54 179 81
Mn 173 271 398
Fe 2482 4430 6722
Co 13 29 56
Ni 1138 200 18.1
Cu 243 237 201
7n 1235 2305 283
As 47 59 88
Se - - -

Rb 1 085.0 13785 2085.3
St 3.1 316 142
Ag - - -

cd 06 08 08
Cs 93 106 116
Ba 8380 6919 3358
Pb 32 236 259
U - — >

Hg 08 07 05

RN R
Note: “—"means not détected
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