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Correction of matrix effect in determination of heavy metal elements in iron
dextran by icp-oes internal standard method
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Abstract: Objective To establish a method for the determination of 8 heavy metal elements of Pb, Cd, As, Hg, Co, V, Se, Mo in
iron dextran by inductively coupled plasma optical emission spectrometry (ICP-OES). Method Through selection of detection
wavelengths, optimization of instrument parameters, verification of matrix effect interference and investigation of internal standard
for correction of matrix effect interference, the 8 heavy metal elements were analyzed by ICP-OES. Results The recovery rate of
the detected elements were increased from 83%—90% to 94%—100%, after correction of matrix effect interference by internal
standard method. The accuracy of the method were good. The spiked recoveries of the detected elements were from 94.3% to
101.5%. The precision of the method were good (RSD < 3.5%, n = 6). The linearities of the detected elements were good, and the
correlation coefficients were all greater than 0.999. The detection limits were from 0.22 to 8.54 ng/mL. The quantization limits were
from 0.68 to 25.73 ng/mL. Conclusion The established method was accurate, sensitivity, rapid and reliable, which can be applied
to the determination of contents of 8 heavy metal elements in iron dextran.
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Agilent 5100 HLJBAE G 55 B T4 R SR (56
[ SR PR A7), TAEW K. ICP Expert,
JRAS: 7.1.0.6821; AL104 R 1R F (it Ak
v, KT —s B (BB Z 5518 K
AT SB-5200D A A CT RO R PR A ]
IhR 300W; BEHE{X a1 FH 20961 BRI iz il i 1,
FRB 2K M5 2N 99.99% = 24 o
1.2 iRF

PRUEE W : HY (1 000 pg/mL GSBO04-1742-
2004). %% (1000 pg/mL GSB04-1721-2004). fifi (1
000 pg/mL GSB04-1714-2004). 7k (1 000 pg/mL
GSB04-1729-2004). 4} (1000 pg/mL GSB04-1722-
2004). % (1000 pg/mL GSB04-1759-2004). fifi (1
000 pg/mL GSB04-1751-2004). 41 (1 000 pg/mL
GSB04-1737-2004). %k (10 000 pg/mL GNM-SFE-
001-2013). %% (100 pg/mL GNM-SGE-002-2013).
£7(100 pg/mL GNM-SSC-002- 2013).%,(100 ug/mL
GNM-SY-002-2013) . ## (100 pg/mL GNM-SIN-002-
2013) FITERREREY i H 5 (a8 S i T
LA O3 4 o iR (g all, BHEEIA D,
SEES K N 18.2 MQ-cm B 4liK .
2 HAEEHER
21 MK KEEER

Sy IBCHIES . B M. RS Bh. B . AT
RIPRAEAR, A e IR 8 RSN Ju 2R IR &
W, F 2R LR AL RIBAST IR IE A G5 1A
M6 P25 A D TG 3R RRTAIE RS D 1 30 K A D A 0 g
K, HLSARCE EATHL, JTam KOG R
FE 5. M eIl #Y 220.353 nm., % 228.802
nm. fifl 188.980 nm. 7k 194.164 nm. %} 231.497 nm.

B, 327.612 nm. fifi 196.026 nm. %H 287.151 nm.
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T RT3, DR 5 58 S ANl 22 7 A 5 o
e R TR, BRI, st R, W
WS TAESEOATIA . HEEAFNICE, 25
PSR DY 7 2R, EAN Rl ARG D3
HETANE I N RS S A S S L.
S SN 77 ARl SN DE R 1.3 KW,
ZALSARFE N 0.7 L/min, 22344 10 r/min.
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A ERE I ERAE b P I R T R AR G 23 i
5 000~7 500 M4 BERE 701, AT BRI T ER I
R i T 2 W SRR Rl 1 s i R B 2 2 P .
B TR R TR R s R AT R
MR RS RERE RIMTK 5%, 5m ICP Z ik
R, NI = A FEAR RN

e I I TN <IN 7 AN LTI - E
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fH o BEA HEAR TR IR ) Ty, SRR 1 5,
Rrl 76 2% [P M A, M8 B Al R
By WiCREMIBCR IR 83%~90%. [FIKCK
AR T T I A2k P S A A S 3
2.4 ARRTTRANIEE

MR TG SRE T 2 Y AT R R Re . B
RHALAR 7B 2. (Ge) JLHEHAHIT
FHIAE, SRR TEM. . RIRIRIETE,
S ERFS NFRICER IIEFEEEK . 5T (Se). 58 (YD,
B nd Sk ICP WilE i - AR G # . SRR
TCHRVENNPRTTER, NEENFRICER &1 e T
TGO, IFRIZAS DN 25 SR 1545 5 HER PR NR 2
(R SR,

YEEA 50 ng/mL #5. B B BT E WERDI
A BERH B ERERARRE S, 23 N A0 B B
iy R B Bl . BT EFRUERW, DRI
xR, g0 2. HIOTEANARY), fE B .
A Bl TR RICREE R T4 10%, KH 50
ng/mL R84 76 2 R P FR n] DI IEEAR RN 40
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Table 1 Result of recoveries were interfered by matrix effect
AR BRI 0 22/%
(ugmL™) iy ] fiif K B Bl il i

0 100.4 100.2 99.4 100.1 99.6 100.3 99.9 100.5

10 99.7 99.9 99.4 98.7 99.3 100.1 99.5 100.3

50 95.2 96.5 95.1 93.3 97.2 100.2 96.6 100.2

100 90.2 92.6 90.6 89.4 92.3 99.8 93.4 99.8

500 86.3 89.1 85.9 87.5 91.1 99.5 90.2 100.3
1000 83.8 87.2 85.3 86.2 91.3 99.8 90 99.6
3000 83.9 87.1 84.6 85.9 90.8 99.6 89.8 100.1
5000 83.2 86.8 84.7 86.1 90.7 99.3 89.9 99.7

F2 . . S, WA MARYRERNERKERLER

Table 2 Result of recoveries were corrected by Ge, Sc, Y, In 4 kinds of internal standard

TCE N bR/ (ngmLY) EAE/(ng-mLY) [ Z /%

TEE WA bR/ (ngmLY) WEAE/(ng-mLY) [ /%

et & 15.0 12.6 83.7
£ 15.0 14.2 94.6
Bt 15.0 14.3 95.5
4 15.0 14.0 93.1
i 15.0 13.9 92.6

& I 15.0 13.0 86.9
£ 15.0 14.9 99.3
Bt 15.0 14.0 93.2
4 15.0 13.8 91.8
i 15.0 13.6 90.4

fiil X 45.0 38.0 84.5
£ 45.0 433 96.2
Bt 45.0 39.3 87.3
&, 45.0 385 85.5
i 45.0 38.3 85.1

K o 120 104 86.4
£ 120 114 95.1
Bt 120 106 88.2
4 120 104 86.8
i 120 103 85.9

i T 150 135 90.2
£ 150 149 99.5
N 150 148 98.9
7 150 149 99.2
i 150 151 100.8

CiN I 360 356 98.9
£ 360 357 99.2
Bl 360 365 101.3
7 360 361 100.4
i 360 356 99.0

fif ¥ 510 457 89.6
£ 510 499 97.8
Bl 510 468 91.7
(74 510 461 90.3
il 510 458 89.8

H ¥ 540 537 99.5
£ 540 543 100.6
Bl 540 536 99.3
7 540 534 98.8
il 540 538 99.7

25 FFERIBERAIECH]

251 FHEWEMW L 2% A N R
252 WHRERIIECH] Ry E RO T AR MERIR
i, T 296RH R VBURRE 5 B 0.5 pg/mL %
W, BT

253 FRMCHEbAE SRR ks
B B B gk BEL B BNL BRDCEAREROE
i, B A R, AR ORI i RE 2 T 45 0.15

ug. 4% 0.15 pg. fif 0.45 ug. 7K 1.2 pg. 4 1.5 pg-

B 3.6 ug- i 5.1 pg. £H 5.4 pg TR A6 SV
YR BRAEI £ W o

254 SIEGEBGECH] 17 54> 50 mL S 4y
SN 1. 2. 5. 7. 10 mL HUbRAEI#36F1 5 mL
WHREH, H 290 IR E 2, Il R A
JEE T F A

255 MRS RIECE]  IOCH R IR 418 20
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300 mg, KEEFRE, B 10 mL R, I 2% R
WG R, B 15 min (ERR, RS, KN
ANWFREI 1 mL, N 2% RS E 2, 4.
2.6 MFEE

TEAX B AAACIIZAT R, 2300 5 5
X BRI AR . FRR A, ROEGIE T
o, LARRETHE S AT R IS
27 FHEFHIE
271 PR HL “25.37 TN ECHIIARER %
W, FH 290 AR B AR SR FE B RHESR . DL 2%
PRI A 2 T, MR S 2R 91 P (R bRt

W, UL TG T R R AR, T B
Mk, AAIRRAER L. T R IO R
S FHON MG ROR WA 3, S5, Hi
Bl R By MLe B 68 FHE 4B C bR
WA VER R BT, HISE RENTE 0999 L) L.

272 RS I R SR 11
VO B, DA R 3 A bR AE G 22
(3SD) FiAE A% TEE I IR Lhs (19
WP 10 fEFRAERRZE (10SD) BikHRifG % 70 %
IR . RS R Lk 4, &
SEEROKY IR R A R A HT B K

Fz3 KMEIYAFE. HXREMLEEE
Table 3 Linear regression equations, correlation coefficients and linearity range

JCER e CI S iy r LEPEYEIE (ugml™)
i y=3031.5x+4.3243 0.999 1 0~0.15
G y=26482x—-0.2234 0.999 6 0~0.15
i y=1006.8 x—3.264 7 0.999 4 0~0.45
7K y=3757.1x+0.2815 0.999 2 0~12
il y=3184.2 x +10.235 0.999 7 0~15
ol y=39823x +56.721 0.999 8 0~36
fif y=14005x—-5.3212 0.999 3 0~5.1
i y=12203 x - 30.618 0.999 6 0~54

F4 FHEEHREESRER
Table 4 Detection limits and the quantization limits of the
method

JLE K B /(ng-mL™?) FE R/ (ng-mL™Y)

HY 0.55 1.66
i 0.39 1.15
iy 4.36 13.11
K 2.52 7.56
K 0.30 0.94
W 0.22 0.68
il 8.54 25.73
G| 0.79 2.36
273 KEERE HCHERERTk 71610102 LA 6

fir, BEr%) 300 mg, FEEFRE, E 10 mL EmIEH,
R N WARE, 1508 “2.5.57 TR 7 vARc At
WA, e, LA ARETHE S R T 2 1)
TEM RSD fH, A& frlloiE & RSD {HAE
0.35%~3.36%, J7 VK% R U

2.7.4 ksl BCATERERFE T1610102 HEFE

i 9 4%, BEYZ) 300 mg, KEEARE, /E 10 mL &
i, SRS “2.5.27 TR NFRAR 1 mL;
Horp 3 RSN “2.5.37 TN KIASER S 0.5
mL, 3 GRS IMAFRAER &9 1.0 mL, 3 K520
AFRER 9 1.5 mL, 205l A 4 F IS T R PR
IRFETY 50%. 100%-. 150%, Il 2%fi FR VA R B o
o WL B9, Zrille, DANAREITHR %
JCE IR RSD H, 45 R 5, KICEMInbs
A E A 94.3%~101.5%, RSD (n=9) /)T 3.5%,
RaReRGATIEARY T

275 FEMIE  HU6 NI BERE IR

el “2.57 TR vk, WARE. B i, k. L.

x5 MEREIEERLS
Table 5 Spiked recoveries of the method

JUE PR % RSDI% | i%E /% RSD/%
Ay 94.3 242 | 99.7 1.18
] 99.4 071 | A 100.4 1.74
iy 96.8 3.24 | il 97.5 2.92
K 95.4 173 | H# 101.5 1.82
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Table 6 Determination results of samples

i E/(ng:mL™)

it »
il i) i K B i il il
T1607042 9.4 58 294 115 106.2 64.8 441 85.7
T1607151 9.8 55 28.8 11.9 101.3 62.7 433 84.2
T1608112 8.3 53 28.6 104 100.9 59.2 425 825
T1608232 8.5 5.2 27.5 10.8 105.4 61.5 44.0 80.8
T1609141 8.2 51 27.8 11.3 99.2 60.2 43.1 78.5
T1610102 7.9 5.3 26.6 10.7 97.0 60.8 42.7 80.1
3 g INEZL DI S LIERNINE
31 EMAEPERY LS .
BRI R B = AL PP

SEAR BN S ARRE ity P 5 B2 5 AT D 11
PR RN, A THES R ER AT LA T He
JS3 BT A 0 R G T i AR R B A5 5 1 DTk«
LR R P B oc R M e R, s
P, BRI EUN IR T HL s, (ol R
Wy H, FECRECFREE), WS ARG E
FEIERE, TP A AR RN . A e B I b &
AREM C. HIGE, Mo Kama, $in
THFEE, s TR TR ERE, T
i) 250 5 Y TR S I T ORI A s O, T 7 A 3
PRBEINE o 00 30 A TR T 4 o o 3% ] A3
ARG, A IRAFER I g R, 7R R AR
R IE AR o
32 MR EE B AR IELS RIENT

WARTCEAE IR —HL A RE D 762 kd/mol, £l
TCE MR RE S ILAHZE RN, AR I AR I T 2R
Pz TR DL, AR IE I FIECR AE 94% LA I
B H BT RSk 633 kd/mol, 44k 600 kd/mol, 4
b 558 kdimol, S, K. AT H B REAH ZEROK,
B IE )G Rl % AE 85%~90%, 15 1E AL AN BIAR . ik
P55 REI 0 25 LB REAHUT 1Y) P A oG 22 AT AR 1
(RS IE AR
33 nEREHESWAFRKELRNEME

RrG R 5 W bR G R0 R 0 R AE 1~
50, BHIEHEIB K. BRI ELIER FIRES
IbR A B AT LA, IRt 83% ~ 90% 42 =1 by
94%~100%. ] WL P BRIERE IESEAR RN o6 ot 40
ZESFANGURE, K B PUARY IR IR 1 AN [7) 5
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