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 E:. BN: 218 B8850F 5 TR (ICP-MS) M aft4 P 11 AL & %A (45 Pb, A As, 48 Cd.
47 Cu, 4k Fe, % Zn, 4 Mg, %5 Ca, 43 Al, 4 Cr, &K Hg) . HiE: RABLH BT RITAR, @i e NRs
AR R AR Fo 3K, /\#Fr#%iifi (He) #X,, F8FHRAAAT: 150Lmin'; #M2/ HBEARAZ: 1.0L'min’;
AFAAARET: 04mL-min'; HAAT: 1.0L-min'; SHAIE 1550W; $E3hRiEE. 020rs"; BALERE: 2°C;
RAFRE 10mm; ETHEMTRH 3 R, ER: 11 AFMNLEELSALEARNEEXZRI (r>09992) , FHize
B E 90.7%~104.7%, RSD A 1.3%~3.9%. &Ei: &7 kME. dk, #a, TATaHrFLitte PR T4k
BHEAEHR S,

KR wEAMEF BT HRMER (ICP-MS) ; aftaiFi; TEER

Determination of 11 Elemental Impurities in Gynecological Cleaning Pills by ICP-MS
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Abstract: Objective: To establish an inductively coupled plasma mass spectrometry (ICP-MS) method for the determination
of eleven elemental impurities (lead (Pb), arsenic (As), cadmium (Cd), copper (Cu), iron (Fe), zinc (Zn), magnesium (Mg),
calcium (Ca), aluminum (Al), chromium (Cr) and mercury (Hg)) in gynecological cleaning pills. Methods: Microwave
digestion was used for sample preparation, matrix effect and interference were eliminated by adding mixed internal standard,
and the analysis mode was helium (He) mode, plasma argon flow rate: 15.0L-min"'; Compensating/dilution gas flow:
1.0L-min™"; Collision gas helium flow: 0.4mL-min™'; Carrier gas flow: 1.0L-min"'; RF power 1550W; Peristaltic pump speed:
0.20r-s™'; Atomization chamber temperature: 2°C; sampling depth 10mm); The assay was repeated 3 times. Results: The linear
relationship of the eleven elements was great within respective concentration ranges(r>0.9992), and the average recovery
rate was 90.7%-104.7%, and the RSD was 1.3%-3.9%. Conclusion: This method is Concise, efficient and accurate, and can
be used for the quality control of heavy metals and harmful elements in gynecological cleaning pills and other proprietary
Chinese medicines.

Keywords: inductively coupled plasma mass spectrometry (ICP-MS); gynecological cleaning pills; elemental impurities
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W, AT M AR R B A N A F oL RIE . AL R
FH AR S s TR (ICP-MS ) % 6 LR IARM 7
SRS Pb. f# As, #% Cd. i Cu, ¥k Fe. ¥¥ Zn. £ Mg,
§5 Ca, 8 Al, %% Cr. 7K Hg 11 FocEFfraEileE, Al
BUHEAAP A ESE MG F o BRI EESE,
1. iKAG5MR
1.1 X35

Agilent7700 FLEGHES 5 BT (ZREERH AR
AT ) 5 CEM MARS6 240/50 T /i ( SERERE2EA T ) 5
Mettler Toledo MS205DU H, T-F - ( B H-HERRIER 22 A0 H]
W5 2—) 5 Milli-Q BaikKabiE A4 ( SEE %
UNEIDES
1.2 G 5##

ZItFEIBEEE I (& Ag. Al As, Ba, Be. Ca,
Cd. Co. Cr, Cs, Cu, Fe, Ga, K. Li, Mg, Mn, Na,
Ni, Pb, Rb, Se. Sr. Tl, U, V. Zn, K. 10ug - mL",
#5 3-148MKBY2) ; AFRER (% Bi. Ge. In, Li’, Lu,
Rh. Sc. Tb, K. 100ug - mL', #t5 3-189MKBY2) ;
I (& Ce. Co. Li, Mg, TI. Y, IKE: 10ug - mL",
L5 24-19GST2 ) , T 2o R ARRAE]; Hg Hon
FhraEs i (HREE: 1000pg - mL', 5 174026-3 ) T [E
FA &N BRSO HERA UP 2% (751
D BIRAT ) o TRV TE AL AT IZISERE S,
BIAFLRE (L) SIZGEIRA AR, 6 Mk (HE5:
230601, 230602, 230603, 230604, 240102, 240103) .

2 KWFTHEER
2.1 (B ITIESH

A TGRS, SRS EESHOREZEK,
S HTIRR FEAE T, (3 1.0ug - mL™ (TR X 224H
SEM T, (EEREATIESE: SE TERERRE:
15.0L - min"'; %M/ FERESMARE: 1OL - min'; AfES
ST 04mL - min'; #FHSGEE: 1.0L - min'; S
H1550W; EAIEEGHE, 0.20r - s EALEIRE . 2°C; K
FEEEEE 10mm; B MEEL: 3K,
22 B RH &

R A i &l 7 50 BIRE %  BUR & Fr v 15 T
(10pg - mL") F1 Hg HoC FbMER ISR, 55 H 2% 1
THER RIS ImL 7% 1pg VRS PRAERE &A1 Hg Ho0 =R
HEfE AT

QFrtE TR : SRR EBGR A R e 1 &
o, 2% IR R & Py As. Cd. Cu. Fe. Zn,
Mg, Ca. AL, Cr %y 3 % Opg- L', lpg- L', 2pug-L",
Sug - L', 10pug+ L', 20pug - L', 50pg - L', 100ug - L.
200ug - L OIRAFRAER YN Hg M opg - L', 0.2ug - L7,
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0.5ug - L', lpg- L', 2pug- L' 3pg-L",
Sug -+ L MUERLTEFRAERTIIATR -
2.3 FEmibiE

RS, WFH, ©=50%, KB 03g, &ET
VU 2GS RERET, DA 7.0mL ii%F%, T 120°CHERER{Y
TSRS TR, B0A 2 =105 7R 2 R T R Ak S
fi#, HRRREFFULEE 15 JERRLAS TR EGHVEREE ., T 120°CHE
FEER (Y FARSUERIRZY) 1.5 /NN, BGHVERERE, 0%, KEiE
WHEFS S SomL B, TSk DR 2R,
RAHBATKER, FEaSORPAE, RS, SHthesE
Tl 3 4570

4pg - L7,

® 1 RIKHEBRS IR RER
FHERA] PR A

PR , , JHEEPC L% /W [ /kPa
/min /min
1 5 5 80 800 38
2 5 5 120 1600 38
3 5 5 150 1600 38
4 10 30 190 1600 38
24 HMXRRFEREHR, FEEERER

O 5 B BUR A PRE R YIE N Hg BRI B ARE R YR
T8, $% 42,17 T NNESSEOH 70T« IS TE R TEIREE (X)
AREARR, DU AN R S5 Rz PRI R (B O ELE 52
bR (YY), 2HIE TR, THERIESEE, HAME
FRB PEhME R R, BRILE 2,

QBFRFEZS it “2.17 T MY BB E S RE N
TE LR, IO ER & 0 BT R IR (B R 7% 70 3R R (I
FRUANAE, THEELE, DARREZS isiEmmn B E R
10 (FhREERZE (10SD) W S REITG R =R AT =
PR (LOQ) , DIFRFEZS A i by E L E Y 3 PRl 2=
(3SD) MR I &AFMITT R TR Ak R (LOD) , 45
RIUE 2,
2.5 EE IR

PRI T 6 (RS (HES: 240103), #22.17
T RN BEGRE T, 1T 6 FEERTP R IT BN S EHY
Bt &It R RSD (H, B8N EE M, 55R Pb,
As, Cd, Cu, Fe, Zn, Mg, Ca, AL, Cr, Hg % 11 7 ¢
FEEMIRSD (n=6) EDHIA 1.5%. 2.1%. 0.9%. 1.7%.
1.9%, 2.6%. 2.5%. 3.1%. 2.2%. 0.8%. 2.7%, #HFH1ZJ7
FEEMRET, HERBEK,
2.6 FEF Eil

HOREEY S0ug - L' FOIRAPRERFIREE N 2pg + L
BITRARAESL T, 3% “2.17 T XSS EOESHERENE 6
Ko “EH Pb. As, Cd., Cu, Fe, Zn., Mg, Ca, AL, Cr,
Hg %5 11 Fioc =550 RSD (555174 0.8% . 0.7%. 0.5%.
1.1%. 1.4%. 1.2%. 1.6%. 2.1%. 1.5%. 0.7%. 0.9% (n=6) ,
FHRZEROEEERL, WERBEK,
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F 211 #ITE. HER.

EEAE. BXFRE, &UEeE. WHRINE

IV R [H])75FE AL (r) MEEl (pgl") KPR (pgkg™) ERR (pgke)
Pb Bi Y=6.40 x 10°X+3.25 x 10* 0.999 6 0-200 0.103 0.334

As Ge Y=1.90 x 10°X+3.53 x 10 0.999 8 0-200 0.441 1.562

cd In Y=4.75 x 10°X+3.44 x 10 1.000 0 0-200 0.013 0.037

Cu Ge Y=1.70 x 10°X+6.32 x 10° 0.999 5 0-200 0.121 0.371

Fe Sc Y=1.09 x 10°X+5.27 x 10° 0.999 6 0-200 0.403 1.283

Zn Ge Y=3.12 x 10°X+7.25 x 10° 0.999 8 0-200 0.215 0.935

Mg Li Y=1.35x 10°X+8.18 x 10° 0.999 2 0-200 0.837 2.603

Ca Sc Y=3.14 x 10X+2.22 x 10° 0.999 5 0-200 0.361 1.314

AL Sc Y=3.38 x 10°X+1.03 x 10° 0.999 7 0-200 0.552 1.642

Cr Sc Y=1.15 % 10°X+1.76 x 10" 1.000 0 0-200 0.053 0.206

Hg Bi Y=5.28 x 10°X+1.93 x 10 0.999 2 0-5 0.042 0.127

2.7 HEHEIRIE B K 104.1%. 93.4%. 99.1%. 92.6%. 102.3%. 104.7%.
JIEUEEE I 252, FEUE AT AR IFREICR AT 90.7%. 91.3%. 96.4%. 100.8%. 94.1%, [0l = 7 [l 75

fifie BX 9 RS (LS 240103) , SEH4YEL 3 4, G4
BRI AR A PREERE & 25uL . S0uL . 100pL 1 Hg
BT EARUERE A7 S0uL . 100pL, 250pL (FH4 TPR AR
9 50%. 100%. 150% ) , $% “2.3” I MR 5615,
ZEAR, T EIREACEIRERE ., % 217 TN &S
BOERENE, THERIKE, 455 Pb, As. Cd. Cu. Fe,

Zn, Mg. Ca, AL. Cr, Hg 11 Ffio0 =S DNk RIS E 45

85%~105%; RSD 73814 1.7%. 2.8%. 1.3%. 1.9%. 2.6%.
3.1%. 3.9%. 3.7%. 4.0%. 1.6%. 3.5%, ZFHI1ZJ5iEuENH
P EEDK
2.8 HFmilE

B 23" TAFHEIGH 6 v PES, #2 “2.17 TAR{YES
ZHREENE , TTEPESEML RSD (|, 53R 3. R E
R, 1 S ETRREAEY (REZR) RERE.

RIHGRF 11 MEBTESENTELER (n=6, mg-kg')

S = Sy RSD (%)
230601 230602 230603 230604 240102 240103

Pb 1.175 1.064 1.090 1.090 1.089 1.080 1.014 3.8

As 0.0769 0.0726 0.0714 0.0748 0.0770 0.0735 0.0744 3.1

Cd 0.141 0.135 0.139 0.144 0.134 0.140 0.139 2.7

Cu 2.310 2.239 2.326 2.283 2.320 2.349 2.304 1.7

Fe 5.952 5.568 5.763 5.720 5.763 5.806 5.762 2.2

Zn 1.494 1.452 1.476 1.461 1.473 1.470 1.471 1.0

Mg 26.743 26.087 26.817 26.809 27.032 27.170 26.776 1.4

Ca 13.506 13.053 13.179 13.208 13.165 13.246 13.226 1.2

Al 3.302 3.210 3.277 3.273 3.357 3.263 3.280 1.5

Cr 0.381 0.361 0.375 0.377 0.387 0.379 0.377 2.4

Hg < LOD < LOD < LOD < LOD < LOD < LOD / /
3 itip HHBRARAR, FTDLAE] 10~12g - mL"; ICP-MS 7 B A HI (1
3.1 ICP_MS F5 i1k ﬁ@z ﬂue;% imlf ﬁi@#m, mmm%, i
A ESE TR, R | R, e, FEVEER E?f i E*”%'J W—%”EV iR e H
E RIS, AR RUTRIE, —stegu ki M ICP-MS BORHIERH AR, ICP-MS BOREARR 27T

SeEELARINES T i U R ER; T L TR R &R T
FRMEAREEIMNEES: (UV) | FTTIREES: (AAS) |

X SRR LD (XRF ) | (5T Hmid: (INAA)
A S TR A S (ICP-OES) , HUEMASS
FRFTE: (ICP-MS ) %5, S5HAM5EAHIER, ICP-MS 3
HiES TEZMuRRME, B TREREBERST, &

IR ATIEAR RN Y, an ARG / AR G i B &
FARTTREEIEOR | EAE Ik - %@%A%E%{Kﬁ Ji=tEAN
ET- iR RS B E ALY, B S HMRORE T

DR, BEfH ICP-MS k5 5, ﬁﬁ#ﬂ%%%ﬁﬁﬁﬁmﬁ
TR TE A TIFZY, ICP-MS 2l kil £ 1 i FHE|
Hear R4 ¢,
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