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(1. AT ABNTEEABRRFT R, AT BN 3240005 2. AT AR EHRBARAE, AT FMN 324400)
WE:BR ZIZnZZHAZmE T 10 FANAEFEZHERABEE B TARMEUCP - MS) & iR R A M & a7 L 2 A
Fo, R ICP - MS AARAR A &L ke &4 T, HMAFEH 1500 W, FATREAN2C,RARAMBEX, HAL(RA)AREA
0.8 L/min 53R 45 45 Ah R 45 AU 42 B AR EIRE S A 1.25~12.5 ng/ mL.0.50 ~5. 0 ng / mL.4. 00 ~40. 0 ng / mL.
0.75~7.5 ng/ mL.1.25~12.5 ng/ mL.2.50~25.0 ng/ mL.5.00~50.0 ng/ mL, 62.50~625.0 ng/ mL.22.50~225.0 ng/ mL.
75.00~750.0ng/ mL & B A5 &L & e AR B vl AL FAE KX R BA4F(r>0.9900) , 7 FEA 0.0002~0.0420 wg/ g, £ 2R
A 0.075~7.5 pg/ g B E  F LRI R 8 RSD 3T 10%; T34 m AR Dk & 4 78. 64% ~ 110. 39%,RSD # 1. 40% ~ 6. 41%
(n=9).E1 P kM ERERTE, THTERAZIRE T 10 F LT EESFHN T,

KR b BB F BT RS EHA LR AT

Determination of 10 Inorganic Elements in Sesame Oil for Injection by Inductively Coupled
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Plasma — Mass Spectrometry
HUANG Hua',ZHENG Ming' ,HE Zhigang’,CHENG Chuang'
(1. Quzhou Institute for Food and Drug Control,Quzhou,Zhejiang ,China 324000; 2. Zhejiang Longyou Juxing Pharmaceutical Technology Co. ,
Ltd. ,Quzhou , Zhejiang , China 324400 )
Abstract: Objective

contents of 10 inorganic elements in Sesame Oil for Injection. Methods

To establish the inductively coupled plasma — mass spectrometry (ICP — MS) method for determining the
The samples were pretreated by the microwave digestion
method, and the contents of inorganic elements were detected by the ICP — MS internal standard curve method. The radio frequency
power was 1 500 W,the nebulizer temperature was 2 °C,the helium collision mode was adopted,and the carrier gas (argon) flow
rate was 0.8 L / min. Results The linear ranges of lead, cadmium, arsenic, mercury, cobalt, vanadium, nickel, lithium, antimony and
copper were 1.25 — 12.5 ng / mL,0.50 - 5.0 ng / mL.,4.00 - 40.0 ng / mL,0.75 = 7.5 ng / mL,1.25 - 12.5 ng / mL,
2.50 - 25.0 ng/ mL,5.00 - 50.0 ng / mL,62.50 - 625.0 ng / mL,22.50 - 225.0 ng / mL,75.00 — 750.0 ng / mL
respectively (r > 0.990 0). The limit of detection (LOD) was in the range of 0.000 2 to 0.042 0 wg / g,and the limit of
quantitation (LOQ) was in the range of 0.075 to 7.5 wg / g The RSDs of precision and repeatability tests were lower than 10%.
The average recovery rates of the above 10 inorganic elements were in the range of 78.64% to 110.39%, with the RSDs of
1.40% to 6.41% (n = 9). Conclusion

determination of 10 inorganic elements in Sesame Oil for Injection.

The established method is sensitive, accurate and reliable, which can be used for the

Key words:inductively coupled plasma — mass spectrometry;Sesame Oil for Injection;inorganic element;content determination
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Elix Essential 5 B8 47K #L (34 [E Millipore 22 F] ) ; Multi-
wave Pro Tl 14 A (B HLF] Anton Paar A H] ) o
1.2 X%

TSR Y2 R CHT R T SR 2% B 25 R BR A 7]
5 23 %1 & 20190901, 20210401, 20210701) . Pb, Cd,
Co,V,Ni, Li,Sb, Cu BLIC Z bp HEVE IR ([ 2A (6,4 8 M
L AR s, BTV A 1000 pg / mL) 5 As
BT RAREA IR (2 S R Ry A R A W] 5
HUEE N 1000 pg/ mL) 54 (Au) FJT 5 bR E I WK
( 32 [® AccuStandard 23 F] , B 1000 pg/ mL) ;
Heg 57T 2 AR HETE W T 82 7R 58 10 g / mL) , AR
WL Li Bi(Se) 44 (Ge) VR (In) B (Bi) %, T A
100 pg / mL] , %0 F 55 [ Agilent 23 7] 5 AR Eh IR 14 K
st , K Bk,

2 HiES%R
2.1 REEH

ST 1500 W S5 Ab = 2 C B A
B :15.0 L/ min; 5 By RE : 0. 8 L/ min; 2R CRAA)
P - 0. 8 L/ min; ZUAEEA A (Fi#E : 3. 0 mL / min) .
2.2 BEHE

TRA TCRIRE RGN : 4 BIKG % 3R 10 Ry
DSTCEPRER R A G 8, FH 5% TSR i B, AR 1 mL
W43 3% Pb, Cd, As, Hg, Co, V, Ni, Li, Sb, Cu 0. 25,0. 1,
0.8,0.15,0.25,0.5,1,12.5,4. 5,15 pg MRS L Ebrife
T2 W (55 5% ERIRIS W) s W %5 HEHX0. 25,0.5,1.0,2. 0,
2.5 mL, A Au BT RFRER W (1 pg / mL)0. 2 mL, &
50 mLZF &I, 5% IR OE 75, BAg (W3R 1),

#x1 BRELRRERTA®(ng/mL)

Tab.1 Standard series solution of mixed elements (ng / mL)

R2 WREBER
Tab.2 Procedure of microwave digestion

A 45BE(°C) FHEE (min) £ RIBE(C) FRFHE (min)

TR 8 130 8
130 8 165 8
165 15 185 35

ANHURE b, R 28 25 A
2.3 HEFEER

F G0 MRS  UR A TC R bRE R INAR (45 3)
F2 2. 10T U5 S R HE AR DU A, A 4 W TR 5 R
fH 255 10 AR T KM EEFE(E M 0. 91% ~ 10. 62%,
¥kt 15% 75 5 EK .

LRI« BUR BE TR (5% MR IA ) &5 IR TR
ARG TR RIVE W (di 5 1) &8 &, 70 0l 4%
2. VIR RE8 S5 BRI 22 |, 45 AR B R 25 I R
A TCER A e (B A A, ELze /N T 1 BRIV, 156
R R TRORN 25 AV TRORHIN 52 5 /), 4 i R4 o

ZRAE O R 5% U R (5% i TR 1 ) A1 2. 2 T3
TNIRAITCRIRMER I E WA G &, #e 2. 130 U 414
MR EREIN RE | 2R FH N ARAR e f 2R 75, LS o0 R 5 R
ASCEE i AL EEAEL () S A A D0 56 28 Jo i vk (X,
ng / mL) A REARBRIEAT L ] )T S5 R LR 3

R3 BGUXERRIRERESR

Tab.3 Results of the linear relation test and LOD investigation

Baad 102 3 4 5 |[HmxE o1 2 3 4005
Pb 125 2.5 510 12.5) V 250 5 10 20 25.0
€l 0.5 1.0 2 4 50| N 500 10 20 40 50.0
As 400 8.0 16 32 40.0| Li  62.50 125 250 500 625.0
He 075 1.5 3 6 7.5 Sh 2250 45 90 180 225.0
Co 125 25 510 125 Cu  75.00 150 300 600 750.0

wE BAF# ro SRR g/ mL) AR (gl )
Ph ¥,=6.387x107X,+2.941x10 0.9906  1.25~12.5 0.0002
Gl Y,=3.767% 107X, + 1.3712x 107 0.999  0.50~5.0 00060
As F=6.075% 107K, +2.250x 107 0.9999  4.0~40.0 0.0015
Hy  ¥,=1318X 107X, +1.265x107° 0.9999  0.75~7.5 0.0100

Co T,=8.798 X 10721, +9.543x10™* 0.9999
Voo 1230051078, +3. 136X 107 1.0000
N 1=2.358 %1070, + 1622107 0.9999
L F=149x107K,+1.250x10" 0.9964
b Y,=3.975%107°L,+1.795x 107 10000 22.50~225.0  0.0420
Co ¥Vy=6.199x107X,+L1ST 0.999  75.0~750.0  0.0070

1.25~12.5 0.0003
2.50~25.0 0.0050
5.0~50.0 0.0130
62.50~625.0 0.0263

PIFRIE I R B L. 2300 F AR IR OE &, H 5%
B BR V TROR RS, W LT SV B R 1 g / mL AOVA T

PR SR S AT BURERR 0. 5 o RS R, B
RV MR INAEER 4 mL, 120 “CHH# 30 min,
WCE R, NS A AL S AT 1 mL, TR AT B B OO
FRASC Y, R T A T AR D3R 2) 5 T R S U
B BRI K IRE R 2 S0 mL A=,
KPR 3R, AR IR B A I, FIA Au T
ZRRUEVAI (1 pg/ mL)0. 2 mL, /K EZS, #25) , BiA5

RN BR ¢ B 2. 2 00 25 (UGS i, 3% 2. 1R
TR S F 4 S ERE DN A 113K, LSS I TR A28 i) 197 {1
1) 3 AR D 2 X I o e o SR A PR, 5 51 DL 2 3.

A REE BUR G TR E R VNIE W (5 1)k
i, 3 4 2. 1 RIS A RIS T A R
TG 3 Y 5T o v B RN A [mLCR 45 5 Ph, Cd, As, Hg,
Co, V,Ni, Li, S, Cu B9 & & FR 5311 4 0. 125, 0. 05,0. 4,
0.075,0.125,0.25,0.5,6.25,2.25,7.5 wg/ g, WiAx Al
R T75. 1% ~ 108. 0%, 3% W 4% T6 2 2 1t BRI 2 455 21
5 WERA B RIS 2% B I K
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A PEIREE  BURE (1654 20190901)0. 5 ¢, A%
FRAE , ¥ 2. 2300 T J7 i il £ A i s W, IR 5 JC R A
WEW A 1. 0 mL, W4T 6 0y, 4% 2. 1300 F il 5 PR
EERAITTE G HIIRSD N 1.53% ~2.28%(n=6),
TR EE RS

HhEDRG % B I« R o — T N AR R B TR] 45
IR , 12K SRS TR AR
RSD 9 2.28% ~9. 74% (n = 12) , 22 W J5 1 4 v ] RG 2%

B R

R DRSS < BURE A (41524 20190901)0. 5 g, 4
PR 2. 20 R J5 i 4 el R, 4% 9 1y FR IR
JE R 19 80% , 100% , 120% SIS 150 IC AR MET L,
IR TCER 5 WA B E LG AE , IF 3580 A [l
R4,
2.4 HmH 10 FHENMTESENE

B3 HURE A5 10 i, 442 2. 2 T Jy v i) A Ak i A

F4 MELDERELER(n=9)

Tab.4 Results of the recovery test (n = 9)

EltE  BE4Ehg ATy MEELg BRE%) X% RSD(%) | ANtk #RAEhy mAT(g) WNEEg BKE%)  X(%)  RSD(%)

Pb 200 160.60  80.30 Co 13.15 200 173.30  80.08
200 16135 80.68 13.18 200 1730 79.06
200 16145 80.73 13.08 200 7.4 7919
250 200,40 8416 13.08 250 200.25 8.4

250 20540 8216 8310 257 13.03 250 208.60 7823 7864 1.40
250 2420 85.68 13.13 250 2360 80.19
300 252,60 84.20 13. 16 300 U360 7681
300 25535 8512 13.13 300 u1.05 797
300 25455 84.85 13.03 300 46,25 7174
Cd 80 64.80 8100 y 400 35525 88.81
80 64.55  80.69 400 358,40 89.60
80 65.20 8130 400 359.70  89.93
100 82.60 8260 500 BLI0 8626

100 8170 8L70  80.46  2.90 500 4.5 8491 8100 234
100 .75 875 500 Bh45 86,89
120 9205 7671 600 504.85 8414
120 93.55  77.9 600 51005 86,54
120 93,90 78.25 600 5150 85.92
As 640 .70 11136 Ni 800 706.80  88.35
640 706,65 110.41 800 709.60  88.70
640 709.80  110.91 800 708.10 8851
800 919.40  114.93 1000 909.00  90.90

800 903.35 11292 110.39  3.21 1000 890.40  89.04  86.67 5.2
800 916.15  114.52 1000 918.75 9188
960 1010.40  105.25 1200 91.50  80.13
960 1026.95  106.97 1200 978.90 8158
960 1020.15  106.27 1200 97120 80.93
Hg 120 10510 87.58 Li 10000 1040140 104.01
120 105.60  88.00 10000 11523.00  115.23
120 10610 88.42 10000 1054215 105.42
150 134.45 .63 12500 12703.60 10163

150 1320 87.47 8715 2.25 12500 12327.20  98.62  103.23 5.6l
150 133.20  88.80 12500 12440.95  99.53
180 15035  83.53 15000 1613430 107.56
180 154,65 85.92 15000 1523470 10156
180 153,05 85.03 15000 1432440 95.50
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gRe MENKRIEER(n=9)

Continued Tab.4 Results of the recovery test (n = 9)

BaRE B4Ry MARGg WEEn) WRED) 1% RO | EWiE  EB4EGg AARGg WEEm) WEE®) X%  RSD(%)
Sh 21,75 3600 3601.85 99, 45 Cu 12000 11406. 00 95.05
21.79 3600 3591.60 99. 16 12000 11484. 65 95.71
21.64 3600 3606.40 99,58 12000 11509. 35 95.91
21.64 4500 4389.90 97.07 15000 12416.75 82.78
21.56 4500 4321.70 95.69 9.4 175 15000 12182. 60 81.22 80.44  6.41
21.72 4500 4429.60 97.95 15000 12525.05 83.50
21.76 5400 5141.90 94.82 18000 16 088. 75 89.38
21.72 5400 5251.00 96. 84 18 000 16 345. 10 90. 81
21.56 5400 5229.55 96. 44 18000 16 306. 45 90. 59

W, e 2. 1 TR I A5 1R 0 A I A o AR i E S 2R
WA= T AW, 2% ICH Q3D 48 S 7 7, LUt i
SR RL Hh Ot 10 BT 2R By S B R R R O A 1Y
JCE 2% 5T FREE 3 A i A5 20190901 AT A i Co
(0.0255 wg/g) .Sh(0.043 0 pg/ g), 4520210701 1]
Kt Co(0.001 2 wg/ g) . Pb,Cd, As Hg, Co, V, Ni, Li,
Sh, Cu WY R EE(E 43514 0. 5,0.2,1. 5,0.3,0.5,1,2,25,
9,30 pg / go AT UL, AAEFE S ICHLT R & i/ NV FRREE(E
3 itig
3.1 ARG

A0 v LGOI A A TR i T AR B PR 2 RR
R R EE A S XMETH A B TR R AR TN +
MK AHFR + FhIR A RR + B R AN [R) 20 6 1 T Ak
B G5 B AR RS T A 5% 45 A5 s e AR I A A 1 il
FESH R ST 4 A5 AR IR Wl 2 IR ek
3.2 NiRTEREE

AHIEFE R FH I BRbr o 42 2 R4 T 40 A, ek T
VESRAFARAXT 73 Hr 45 R 520, IR BRI BRFE BT T4, DA
P BT AR T B L e HA P bR
TC 2 5E I, AR B OLL A — & TR AR T, Tk
FHOLAE R 7L BN BRI R B, 255055 A k2R 2K
3.3 HEFEM

24 IR Y S5 10 24 i i 22 APk R RohE R vk
AR A ST H ST T S 2 R 10
TEHLICE B A ICP - MS Tk, i R, S5 AL T 5
5B 16 s ] PN S5 24 B S vk FLEE SR, DA 3 e
ZRRM & TCHLOT R S T E , 45 R/ T ICH
Q3D Hr g S IR T 3R 2 B A e Y BR BE A, SR WIS
ZIRRI TR A A, 24 R A R G R IA BE
PEA AR S oT R 2 & R A SR
S 2% 30k
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