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Determination of 4 Species of Trace Elements in Cosmetics by Super
Microwave Digestion-Inductively Coupled Plasma Mass Spectrometry

XU Qin-ke', SUN Ying', ZHANG Dong”, WANG Yu-mei', WU Yue', LI Li',
GUO Zhao-hui', DU Xing'
(1. Gansu Pharmaceutical Inspection Institute, Lanzhou 730000, China;
(2. Gansulongshenrongfa Pharmaceutical Indusiry Co., Lid, Lanzhou 730000, China)

Abstract: According to the microwave digestion-inductively coupled plasma mass spectrometry (ICP-MS), 53 batches of
powder cosmetics samples from various cities, prefectures and counties in Gansu province were tested. The contents of lead,
arsenic, mercury and cadmium in cosmetics were quantitatively analyzed using an online internal standard correction and
external standard method. When the curve concentration was 0~ 100 pg/L(Hg:0~5 pg/L), the detection concentration
was 0.000 016~0.004 6 mg/kg, the linear correlation coefficients were all greater than 0.998 5, the internal standard RSD
was less than 5.0%, and the recovery was 78.3% ~104.8%. The test results showed that the method is simple, fast, time-
saving, cost saving, highly sensitive and has a good reproducibility in the process of simultaneous determination of four
elements in powder cosmetics.
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Aot i 2 el A 2 0.t/ —FhAL
W RIE SR B LA E 2 f 2 IRARSE T
ZEANEEE TR 2 3 N, BT ARG A TSR R DF
iR e BRZZE [HEEFEC sk mh
R AR T 4 22, b R T Y & R AR, R
Euromonitor £ ,2019 4F3& EUR M 11 9% 76 1kt i 1
T AN 11.5% , o b —4F3 4K 38% , X R &
B ATl K A TR R

Aot i i B 4 S R R T 2 T R
AR AT LA I R P S AR X AR I
W2 AL R R GE A REEVE T, DTS e A
PRI BBRACT, 51 & AR B E i R AR, %
A AR S A ) Sh (At i 22 A F R BLE )
(2015 4FRR) (LAF R AR« B3 ) BB R , 1kt
A B R AR EE Ay, TS L R R
BE AR BREE L) R AE s Sk B v AT BE SR
AT Se 20 43 WA T BREEOR . HAT, L
B DL B ARSI A ofe it Hh S ) i SR A ] Ly
FEREITE: R F oI i R e
Iy | R B A B B A Tk 4. LR Ak
L0 AR B ARG, (2 2 M e PR 25, JR T
WAt PRARG | RBRE KGR e T
JE v LS T AR TG R i 2R AT 2 90 R A 7.
JRF- 9T K i £k B B 2R M Rl v, BT Ak
J15 AR BERI B A 5t & S Te R 18 AT Y
JCERVU A PR, B 5 55 B IR B3 vk R
o R BTG, T SR 22 5T 2 Rl 43 A, 38 1T LA T
o7 A 400 AR SCREH 53 HERAPIR Rk
st , R FH 6 000 - F SRR 5 5 5 R B3 1k (1CP-
MS) WUE A it s B K BRAE 4 Foo R, SE
D7 A H A, AR SCR B A T ik b B R
PAFE/D, A5 22 AR AR S it g /b 9 FLRR S i
AR PRT IR PR MR 28 R BT TR Rt PR
K, B, AT Ay s R e 2 Aot it b 3 45
TCER M H WA B R AR NS S

1 iKEEH

1.1 UsB5iH

B HE 2030 HLBGHI G A5 B R BT ( H A By it
257l s Multiwate 7000 Fi8 T8 A A3 ( B8 A 22 AR A 2
Al) s ME204 HLF R (HiEAMERR A R ) 5 85 R
FAOTRRER I (Y0 1 000 we/mL, H E B R
WFFEBE) s BT RARHEA T (1 000 pg/mL, INARA

1R ERHFIFFEBE) s Re AR 1 000 pg/mL, ZHE
R (P ED) ABRZAR ] Rh WARER] 10 pg/mL,
ZHRRE (T E) ARAF ] @ik (H R
18.2 MQ-cm) H1 Milli-Q ( IQ7000 #8 4 /K 1%, 25 [
Millipore 23 1) ) il %, fi5R | i ML & L AR : UPS
e, JM dd i AL e A BRA 7.

TRIAE i BE LA ICH 7 1 X 14 A B btk
m, M 53 U LS A B U IR LR
1.2 RIWAHZE
1.2. 1 BHMEHmRT

S—Br B TEHE T 180 °C , BHE] 10 min, A 4F
10 min;%:m&:wﬁﬁ@f 280 C ,EF”ETJ 10 min,{%
15 20 min. ¥HIEE 80 °C.

1.2.2 ICP-MS T/E4&M:

SR TR 1550 W, ZALEIREE S C, e
ShriliAeE R AR S, RAEIRIE 5.0 mm, B FIARA
P 11.0 L/min, 55 48 I 0.7 L/min, B4
i ] 23 BB 10 IR, A I R b 118 S5 AR 35
UGS RS XTI E TR AS = A TR G B0 F i
£ Re Al Rh {E AL M FE.

1. 2.3 ARAERB A H

B P HRTR A PR P (1 000 wg/L) 435l
WA A B BT R AR ER W (1 000 wg/mL)
0.1 mLT 100 mL % & Jff H, Jn 3. 2% i PR % W
(V/ V)RR ZIE 175

REATEEARESE T (100 pe/L) : W UK BT
ZHRMER W (1 000 wg/mL) 1.0 mL, & T 100 mL %
SRR, 0 3.29% i I VS VRS R 28 22 B, 450 s L
A% 10 mg/L SRARER . BUZIFW 1.0 mL, & T
100 mLZHHH, AN 3.29% il FR 14 W B = 20 8, 2
AJRNFE(100 pe/L) b fEfd .

1. 2.4 trifEMh 2l

A3 ST A BRI A AR E A (1 000 we/L)
0.00.0.05.0.10,0.50,1.00 ,10.00 mL F1 5K b5 #Ef# FH
# 0.00.0.20.0.50.,1.00.2.00.5.00 mL T 100 mL %
SRR, 0 3.29% fil§ R v YRR R R 20 B 4R 5. R
0.00.0.50.1.00.5.00,10.00,100.00 wg/L HYIEA bR
WE RSN WA 0.00.,0.20.0.50 ,1.00,2.00 ,5.00 pg/L
[R5RTC R bR RN, I FH L.

1.2.5 WIPREWAH#

Re WARFRMERE FHE (10 mg/L) : W HL Re AR

(1000 pg/mL) 1.0 mL, & T 100 mL &,
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w07 %

TN 3.2% T RV W s e 2 2 4350

RGP (200 pe/L) : 7355 B Re AR
PRl ¥ (10 mg/L) F1 Rh NFRVE K (10 wg/mL)
4% 2.0 mL, BT 100 mL 22 H, N 3.2% AR W
PR B2 05 B4
1. 2.6 AEah BOIBRAE S ab 2

FREUFE S 0.3 000 g (FEHAE] 0.000 1 ¢) & TH
fRfErh Sk 1.0 mL, SR, H ARG R
2.0 mL, # e, FRAME. SR JE FHR UM A L 4
LA 1.0 mL K 05 MR E 52 Bl LR, A i 7240 1.
BT T R IS R T R ST S BU R K
TH A0 2 %) 5 A5 o 0 AR R TR A IR B2 PRI 119 100 “C
INARES rhE o8l IRERAE & b 2 A B, D
TP E. TR 2 25 ml RIS, A3
4l 7K R T AR TEROR 5 TR TR, (ol TR 2l 7K e 45
R0 FE Rl E R s 1 At ICP-MS T ZE.

TIBRAF b b B . B S S0 R S A T A
BB E N 1 000 pe/L) FIoR (W E N
100 peg/L) AREV TR, TR G 349505 , He B AR &
Qb PR T3 AT A BRI
1.2.7 FEIE

IR T, R T BUR A SR ELM A SR HE 4R
VTR, LAEL ) o7 P T L o o e A T M IRl UL
EFNLMEITRE. [FRE, AFEZR A PRS0 7 2 xR
IR TINE AL Sl F A s A A v

2 #R5R

2.1 HRHEIETAE
R LAV A B3 30 i mT L3 A L R

FE T3, L it G 2 B/ WORE & I R R B — A
0.2~0.3 g Z4, I FRI N A IR R 2D, BT LAY i 5
WG AT B AR | X RE 1] LA R 78 R R 1o A oh
JCR K.

F T A0 i i B 5 BN HE I A TR B s
JEIZ0 25 5 H O R E. AR SR R T IR R B A
1.0 mLABAEK , REFR 5L 5E TS A 2.0 mL iR
B SR, R B 1.0 mL §95 S AL S0 .
T SR A B DAREAR 45 AR i JE T3
P R U

BRI Aot i B e I A8 &
B BENRFREE AR AR = SRR, —
SR T 20 E I SRR T . A SO ok
B, 4N 2.0 mL SCRERRS , 3 fif i A5 KR T
T SRR A R T K, PR A A 4 SR B T T
B, T H XA AR A . R, AR S 57
T T A TS I SRR, SR FHVRE b T i R U L B
T TR, B W T R R S e i Y.

2.2 SMSEEMAERHR

TG 25 FE B I o 2R 4 e o A T vk
9 0~100 pg/L(Hg: 0~5 pg/L)JLREINLMEXR AR
U M R B KT 0.998 5, 3 B 76 1% 5 2 Uk 5 7
FELPAL, JIT 0 5 TC 3R 1 A8 g i o -5 G o ok 3 A 1 3¢
U, AR T AN A TR T A B A o B = AR
o B g/ L) < BEAS B B BURE 5 (o) /055 R
A RANZR 1 AL 5 RE R 8 S5 A ) B
As:0.001 mg/kg,Cd:0.001 mg/kg, Hg:0.001 mg/kg,
Ph:0.030 mg/kg FH b, A% 3C 7 ik d5 AR K I BR
AR

R1 LMSEEMAT R HR

Table 1 Linearity range and limits of detection

. T M LR SAllEES Kt i o A
/(pg/L) LOD/ (pg/L) /(mg/kg)
As €=0.543 037 7x/-0.533 860 2 0~100 0.999 9 0.056 0 0.004 6
Cd €=0.322 818 3x/-0.055 624 8 0~ 100 1.000 0 0.001 6 0.000 13
Hg €=0.059 330 2x/+0.160 260 1 0~5 0.998 5 0.000 2 0.000 016
Ph €=0.034 863 7x/-0.339 788 5 0~100 0.999 9 0.006 4 0.000 53

2.3 fnEREYER

R T BRI Ty i I R A AT S EAT T RR
s AR I |, b 2 K 24 S A it v B 2 JC 3R 4 i
190.5~2.0 f5°7" 4y ARPEFR AR IR . vk
JERS B SRR B 4380 6.670 me/kg(FRITE N

PRI DN 0.420 mg/kg) , AR HT Bl HRINAR
i 534 0.670 mg/kg (K TR MR BT & 5340k
0.033 mg/kg) , ¥ IR T 1k 254 7 Ay Ak B AAG I
AFESEATINE 3 Wk, B TR m . g
fifl ok 5 4 Fhoo R By IR TE 78.3% ~ 104.8% 2
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8], AR AE X bR AE I 22 (RSD) #4178 T 5.0% , A

ik nl g, RIS SN 2 frsi).

R2 FHEMIREIKE(n=3)
Table 2 Results of recovery(n=3)

IR vk B2 e Tk JiE
R /'( me/ke) bR W U WICR AR R MIDE BT Do
/(mg/kg) /(mg/kg) /% /(mg/kg) /(mg/kg) /%
P As 0.070 0.670 0.650 88.3 6.670 6.110 84.5
"ed 0.020 0.670 0.610 88.0 6.670 6.720 100.4
2Hg 0.002 0.033 0.028 78.3 0.420 0.340 80.1
25 py, 0.300 0.670 0.960 98.5 6.670 7.290 104.8

2.4 FiEEINMN

T B UE I ik B ER T T R B bR AR i
SEME 7 IR I EARR R HEDR 22 (RSD) Y9/ T 5.7%,
FAA D IEMERA PR )RG5 g 3 gl

*x3 FHEEINHE(n=7)
Table 3 Results of repeatability of method (n=7)

2.5 MIREHEUURERERNNERRE
SRV

X 53 LU A A B R BT R I

EE AT IR R A A5 R AT SE T e A

53 HLUARPARAL A i AL A5 3 HEUCE R 2 AR

HHE 24 HEUCKYDF 10 SEWIBLL 14 HLKARSZ. Horp

A—HB VI TR AR, 458l 26.55 mg/kg. 45

TEREF RSD/% || GEERAH  RSD/% S R e St o, A R B 0 4 T
As 3.4 Gd 1.8 RO AR TR R R R 2 BOER R K Hh (N 3R 4
Hg 5.7 Pb 2.6 %) .

F4 lam S3 R EEEERPITRNE
Table 4 Determination of elements in 53 batches of powder cosmetics samples /(mg/kg, n=6)
AT T it 2% T0 3R o 0 B
Fe o Pb As Hg Cd
£ 5.350+6.350 ND 0.030£0.020 0.030+0.050
SR 0.530+0.560 0.340+0.230 0.030+0.020 0.010+0.002
it 5.880+4.170 0.880+0.010 0.150+0.170 0.010+0.010
JiiEan 5.380+4.540 0.580+0.830 0.270+0.260 0.020+0.005
[/:$:4 9.250+0.470 0.460+0.650 0.260+0.030 0.010+0.010
E:ND A

Mo R BR S HLE 8= T 10 mg/kg, B
AT 2mg/kg, KA E T 1 mg/kg, A& T
5 mg/ kg T HE RIS H 25 1 1) PR 2R X 53 kR
PRFAL A S i e 5 R ST R 8. () A
—HERFE A B AU B FF 5 A 4 3 98.1%.
(2) AR URAGIORE il th A AR LRI 52 B 4%
4 100.0% , By DF G484 95.8%. (3) Bkt
bl S PR T R AR TR W & B, A 4
PR AKX AT R, (4) BRI R At
TR METTEK L I H A AR R R
JEHTCETE 53 HLUAE &R 52 HLIRFE S A K

T HAT 5 k& I 9 mg/kg, AR HGT AL
FHCR VPR (E. (5) —HRAGHEAE SR DF
TTC R PR .

3 #it

ST T - R A R TR B U
BPPOR A e Al dl Y B OR R OTER Y ICP-MS
R 5k Ak T A DRORS Al S Al db A it i Ak 2 i
P B 7k  HEBR AL T 30 i A Ak A A 3L,
MR 1 5k R, B 77 R BUE. X 53 Lk
AR R AL A A I W] LU 7 i BT 5
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I HTIAER S A

w07 %

(el i Z2 R RE) (2015 4F R BLE A H 4 )8
JUE BT B R B R R, AN, TR
PRALIAC S BRI TR 15 O 2 R sl
LR  RLAE B BR S (EL, DRI O A S T B RO
FAte i ThEYRIAR T R B0 i AR A RS DR
ooty R 6 S DRI A 8 T 8 AL, R i S M
JIBE B 7 ik B AL B T ).
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