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Determination of iron in compound heparextractum tablets by atomic
absorption spectrometry with microwave digestion
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RAO Ya-Kun, WANG Tao, LI Rong

(Xi’an Institute for Food and Drug Control, Xi’an 710054, China)

ABSTRACT: Objective To establish a method for determination of iron in compound heparextractum tablets by
atomic absorption spectrometry with microwave digestion. Methods Air-acetylene was selected as flame type,
measurement wavelength was 248.3 nm, slit was 1.8 nm, lamp current was 35 mA, acetylene flow was 2.5 L/min and
air flow was 10 L/min. Results The iron had a good linearity with absorbance in the range of 0—6 pg/mL, the linear
correlation coefficientr was 0.9988, the average recovery was 100.7%, and the relative standard deviation of the
determination results were less than 5.0%. Conclusion The method has good repeatability, good stability and high
accuracy, which is suitable for the determination of iron content in heparextractum tablets.
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LB — B 0, 5% 20 b b v (fh 2 24 S i 5 s vl T
FHRE WS-100001-(HD-0837)-2002) 45 JUIF! 25kl 2 v
KRR ITRINE E RS R gk o, HEZE
PR EARBGICRAG . RfERemt b K . AT 22 . e
K, R ES TR E IEEAS], LA,
T I Y 40 mL, S UEFT Ik 2~3 h, FEE K, W HH
TAZFE VRS TR, T A 1 2 P DT 52 1) 2 56 114) 245
SR HER O

H ATk B I 5 ik AT A el ek B
@R WA B A S PR, BTa
Ty LI Bl AH FRE S AL BN B 2% T E TR R R R
L s AR h 2R A R R TRk, RS S
B AR B T 0 s SRR OO, B RN R B B,
AR R o B HTAR LKA R F ROt BB =2 5 i
BER PSS EIGE ., TR R 4= AR
JRBER T, ZuERE 2 & fw oRIE S AE, AR
BN T KIARF WM GBI e &5 HZ 8 A ki
TR, VSR R B B A R AL AT
1 SR

2 MRERE

2.1 X5

AAnalyst400 J5F W G REAL(SE E PE A riLAs
[y 25 \1); iCE 3000 JFF W46t (32 E Thermo
Fisher 22 #]);AS-2 5.0 BT (AL 7 (6 4 B A58 BB,
BSA124S-CW HFRV-(TEEFEZ R LA AR

AHER (fE S o, 26 E Merck A Fl); #An M K
(BWB2253-2016, dtatdbiy il it B ARBIoR B ); &7
128 F (20170719 . 20180507 . 20180506 . 20180508 .
20171102, 20171103, 20171101, HREIUL 2L (2 B A R
oNE], LN A R A ED.
22 ZLWHE
221 AR B

FRuEfB A A HE R 0.5 mL BAsMERR, BT
50 mL RMGERIEIES, MEE T RERELE, #75,
HHRE # 100 pg/mL,

FRUE TAR R W W BGRERE 4 0. 0.25. 0.5,
1.0, 2.0, 3.0 mL, 55 E T 50 mL R ZAmERHEIHR A,
LBEFKERZZE, #5, AR 0.00. 0.50, 1.00,
2.00, 4.00. 6.00 ug/mL [ FRFNERFRUE AR .
222 MHRSIEZRGH S

A 10, BRBAEA, BRES 400, F%ARI0.2 g
TR REED, A 8 mL SR, #4381 RN AR
WEATIE MR, VWHEE B T A R TR A F R I
140 °CHR 2 1 mL 25, WHIREHR E 50 mL B Z G5k
i, AEEEFREREMES R TROES

BHE, EREZE, 5. MEER 1 mL EARER,
BT 100 mL RZIEWEHE P, HESTREREZE,
Y, RIAE. [l 2 P

F1 WKHEBER

Table 1 Microwave digestion procedure

/W T E] /min E/°C L4 [A]/min
15 130 5
1800 15 180 15
75 &3l 0

223 MBEIELH

AAnalyst400 JEF WG KI5 K-
B MEP K 248.3 nm; Z ARG HA 2.5 Limin; 25
110 L/min; AT AE: 7.0 mm; B4% 1.8 nm; ATHLIE
35 mA,

iCE 3000 J FW sttt ZHeisht 1.0 L/iming
S0 1.0 L/min; JE 248.3 nm; B:%4% 0.2 nm; KTHLIG
11.25 mA,

3 HER55H

31 TS

Fe IR 2.2.2 A Ay TR T AR B, RS SEA TN
FE o YANE M ZE10%Z N, DUROGE AT E LS
H:Na. K(10000 %), Al, Cd. Cr. Ni, Zn. Mn(10000 %),
Cu(10000 7). H FAMFTM E RN & EE S, FRTEE
TRHE T A SEIM e . R 2 FIHL, ZROCERXTREM
HRER G I 25 SR TR

F2 TR

Table 2 Interference test

I {E S0 HEXSF- 2
/(mg/L) /(mg/L) W 241%
FE i 2.788
) 2.774 0.50
FEA+Z LR 2.759

3.2 FoEIL{EfhZ AR

TE 2.2.3 (U8 TARSAE T 2.2.1 Wi R RS ARdE AR
WRHATINGE, DIOGEE Y WYAAehR, LASRI TR X R
BE AR AR R AT R ME WD, S AR ME M & r B R
Y=0.03024X-0.00568, »=0.9988, £&M:EFEIN 0~6.00 pg/mL.
33 HEFEEIRE

FERBULE 0.2 g, #MR 2.2.2 TN AR N
Tl AT AL B, PRI 2.2.3 URANZR S, mARRBA
DA AEAS [) A s T8 PR AS ] AR {SCE % 7 b AR 0 5 4 )
o, RNE 3.
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Table 3 Results of intermediate precision test

/(g )
il T4 /(g/ ) RSD/%
YNGRV ES B 2438 2
170719 0.031 0.030 0.030 1.7
180506 0.028 0.028 0.028 0
180507 0.028 0.029 0.028 2.5
180508 0.030 0.030 0.030 0
171101 0.030 0.030 0.030 0
171102 0.031 0.030 0.030 1.7
171103 0.030 0.031 0.030 1.7

AR 1 JE AAnalyst400 JET-s B, {4E 2 2 iCE 3000 JEF R e 64 it

H1 28 3 T, 3% I A SR AR B o i 22 35/
5%, TR E R, S5RAIEE.
34 REMKE

BUtS R 20150729 WA 5 IR B FE G, 4508 2.2.2 T
T A R S A B SRR SR 1.0 mL BT
100 mL FEHA, IKERZZIE ., #2.2.3 T T AU
THESMEFAHAE 0, 1, 2, 4, 8, 15, 24 h gEATHIE,
ERIFE 4, R 4 0JAL W0RE S5 5 A AR AR o e 22
(relative standard deviation, RSD)A 1.7%, 2&HH M A K
T 24 h WERE Tk R AT -

I E 45 A RSD N 2.4%, B W5 VAR & MR
3.6 MNFREYBHALE

RERFRICA TR BATERL 0.2 g 3L o fy, B3l 1

F4 REMKBER

Table 4 Results of stability test

N S 52 e i S AN 52 e i
i/ 5 e 2 S350 e 2 RSD/%
/(mg/L) /(mg/L)
0 3.366
1 3.317
2 3.310
3.343 0.72

4 3.343
15 3.357
24 3.363

35 EEMAE

Fa B FRUIL S 4 20150729 & 7 =8 A REAS 0.2 g 3t
6 1y, %M 2.2.2 WU 0y dEHI A&l i v i . B E R it
FRVAVE 1.0 mL BT 100 mL 22, K ER Z IR .
Fie 2.2.3 TN BALES TAESAFHEATINGE, 6 R v il
Ry 5 3.473 3,351, 3.596., 3.486. 3.493 ., 3.557 mg/L,

21, 42 2015 AERT (v E 2 ) B b2 i bR S AT
SO UESE SRS R . L RERAR R A TR TR
mh, H5HE 2.2.2 TR B I S R PR 12 2.2.3 TR RY
AR TARZRAE T 73 A AT E, S5 2R IR 503 5 /AL,
Bz ISy 100.7%, 7T UL 5 v A ER BEAE RS

#5 EWERILE

Table 5 Results of recovery tests

. AR I 5E M PR EE
/(mg/L) /(mg/L) 1% 1%
0.2163 3.146 98.3
0.2009 3.2 3.147 98.3
0.2068 3.195 99.8
0.2094 3.982 99.6
0.2055 4.0 4.106 102.6 100.7
0.2149 4.154 103.8
0.2025 4.904 102.2
0.2020 4.8 4.902 102.1
0.2015 4.786 99.7

3.7 HmNE

R ECHE 5 S 20170719 . 20180507 . 20180506 .
20180508, 20171102, 20171103, 20171101 & 77 fFE-8 Fr
i, FEHR 2.2.2 T Ry Rk e iR, it
MR T A 2 0y, B TINGE, S5 R LA 6.
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Table 6 Results of sample determination
Eiin=2 FRif R /g 25 5/ (mg/L) FH R Ee MR E/(mg/L) TR/ R SRR )

0.2010 3.824 0.032

20170719 0.007 0.3342 0.032
0.2002 3.766 0.031
0.2006 3.693 0.029

20180507 0.007 0.3210 0.029
0.2004 3.612 0.029
0.2000 3.625 0.029

20180506 0.007 0.3188 0.029
0.1994 3.694 0.029
0.2017 3.906 0.031

20180508 0.007 0.3180 0.030
0.2008 3.832 0.030
0.2007 3.258 0.030

20171102 0.007 0.3756 0.030
0.2003 3.253 0.030
0.2003 3.247 0.030

20171103 0.007 0.3744 0.030
0.2007 3.243 0.030
0.2012 3.051 0.030

20171101 0.007 0.4008 0.030
0.2012 3.022 0.030

M3 6 ATLIE H, JEbRvE i MLUE B &5 MOAG IR Bkl 14

BR(Feyit, B4 0.025~0.032 g, 250 7 kBRSPS

&)

HIGE, SRR R ORI Sz #9307 5 AT LA

T2 FHRF v B AR AR B3 Ak I
3.8 HmPH%EENELR
A3 51 FH ) R 24 AR v WS-10001-(HD-0837)-2002

[3]

I AR S8 i W e 3 B RE iR 7 bk 5207 i

T
BOH R BRI R, R BRI R E G R LR 7.

®7 HaTHNSE

Table 7 Content of iron in the samples

s FRANTIEN ) RIS EEE/ (/)
20170719 0.030 0.032
20180507 0.026 0.029
20180506 0.027 0.029
20180508 0.028 0.030
20171102 0.028 0.030
20171103 0.028 0.030
20171101 0.028 0.030

%25 kR iE WS-10001-(HD-0837)-2002P15 75 ffi2

B R ERE S N E (R HTER): BUAR AL 10 B, BRERE
K, FEERE, P, RS AREGE & (A 2 TR
Bedr 0.4 g)BEA T, hsK 20 mL BEREgEAE, g, K

20 mL Rk, GBS TR, ERURN, ik
2 10 mL, MUALH 2 g, %JE, THRIALCE 15 min, Sk
50 mL FRREJe, INTENMHE /R 1 mL, FABRACHR RGN 2 )
(0.1 mol/L)Ji &, JFHTH e 45 R il E. & 1 mL
PR BT B4 <€ (0.1 mol/L)MI 24T 5.585 mg (¥ Fe, %
J SRR BR B AL Bk (Fe) T HE3 0 0 0.025~0.032 g

HI3 7 AT LA, 25 id 0 Wik 5 R RIS o o BE s
R (DR %% B 28 S e R, HLAS AR HTikill g 7 HERRE L
14 285 S AR A

2 ®»

T2 BT A B AR 1 A R R 2 A R [
F 25 AR E WS-100001-(HD-0837)-2002 55 JUIHE 5 i
B, HAp R R R AERR YRS T Fe® s KR
R 1, A BACBLRR BNbR T WO L, BIEM B ikEa
e, HEMERIFIR R Fe S, (BAESChrffEd &,
TR S SR AP 5o B B A2 R, i IERERTT K,
FEMMS AN A TR, VLB 3 AR MIEZ N Fe 1Y
Fr A o AR FH O T ol AR ST A o8 4, RE R
AR PR 5, HE ST KO S IR oy 6 v e 2 7 B
BB R PR, XTSRRI T, R B TR
HEXT kS s A 2R . % IR ERERT B, REUER,
G L BRARG, AT L R SR g A A A W

Sk
(1) W, 5L, . BOTH 0 T AE BB A R AP ey
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