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REE R e, A5 E T ICP-MS &
X HAR g 15 FhoT R SEAT I 2 .

1 MBR5FE

1.1 ##

MARS6 % 1 i AL (9 [/ CEM 2 w]) , Bl 18 i
AR 5 NexIONTM 50 H 8% HE A 55 85 14 51 315 AL
(£ PE 22w s Milli-Q # 47K 2 48 (36 [ Millipore
NP

15 P TC RARMER IR B 0 1 000 pg » mL ',
P 1o B R R R AT SR s LiL Sey Ge In Bl R &
WNARPR RN 10 pg » mL ' I F L[ Agilent 24
Al AR UK AR A, 52 75 H /T 10 IR WA
AL 21 4, Al 8 AT F AR,

1.2 FHi&
1.2.1 ARk d &

5% CV/ V) TS TR W W B M B 1.1 i A
W .75 8] Cr,Co,Ni,As,Cd.Pb,Sn.Sh # &N 1
ng* mL™'.5 ng * mL',10 ng » mL ',20 ng *
mL '.50 ng * mL '.100 ng * mL ';Cu.Zn.Mn,
Al.Ba.Fe ¥ 5 5 ng * mL™'.10 ng » mL™'.50
ng * mL '.100 ng * mL '.300 ng * mL '.500 ng *
mL ™' ;Hg #EH 0.1 ng *» mL7'.0.2 ng » mL™",
0.4ng*mL '.0.8ng+*mL '.1.5ng*»mL '.2.0
ng » mL ' 6 PUREEGON Y 15 T 2R G b ol £k
R, WERHT 520 (V/ V) (RS BR 7 RS B LiSc. Ge,
In.Bi & 200 ng » mL™",

1.2.2 HRaw
K 2% B BORE 2 mL B T 00 T A RE DL B T

Pt b, 90°C R LMD T 1 mL R AE A
6 mL MRASER . FF 90°C M #A 30 min, BT ¥ 15 A
1 mL WA AR A 1 mL 3 480 fk S0, 20 25 g T e B L 4 TR
THEFEFE : 10 min FF8) 135°C ,4%£4F 5 min.1 500 W;
10 min F}#] 150°C ,1 500 W;25 min J} 3] 190°C , {4
FF 30 min, 1 500 W 19 4% 12 5 fff A 5 3 A o8 SR 2 1)
Je 3T FE T G T 1 90°CHERR K 30 min, &)
Je K TS R B & 50 mL P IR Ak £
URUE UETH A 5 o5 1 BEWROIT AN S b, JH Al K W
BEEZIBE A A ARG 28 5
1.2.3 NEFE

LA R RN B, R RO AR AR A 1kt
AL A S0 4.3 mL » min L PRI 1 550
W, 28 RS s 16.0 L« min LAV E 1.0
Lemin ', EASWRE 1.0 L« min ', BE 4R TH
1.0 mL « min ', {5 B B[] RRR 43 B () 3 0k 50
ms, B TR 20 R, FHE KB 3 . AUER K
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25 PV RORTRE (5 5 T 5 LA i 97 A N A0 s o O o R
Syt AL bR 2 AR o 2L H T B DA Y
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Table 1 Linear equation,linear range, correlation coefficient, detection limit and sample precision of 15 elements

- Y " AL v o i BR % B RSD
Eljenm%m %{Eaj?_iiuation Lincar rarl;%e Correlj?iﬁ%ﬁﬁciem Detection lirlrlit Precision
(ng * mL ) (ng * mL ) %
Al y=0.001x+0.000 0~500 0.999 9 14. 00 1.9
Cr y=0.060x—0.001 0~100 0.999 9 0. 10 1.6
Mn y=0.027x+0.032 0~500 0.999 9 0. 70 1.0
Fe y=0.001x—0.009 0~500 0.999 9 38.00 1.1
Co y=0.141x+0.009 0~100 0.999 9 0.08 1.8
Ni y=0.048x—0.014 0~100 0.999 9 0. 60 1.2
Cu y=0.126x—0.0076 0~500 0.999 9 0. 70 1.9
Zn y=0.044x+0. 005 0~500 0.999 9 4. 00 1.7
As y=0.006x+0.001 0~100 0.999 8 2.00 2.3
Cd y=0.003x—0.001 0~100 0.999 8 0. 40 1.7
Sn y=0.002x —0.000 0~100 0.999 9 1.70 1.4
Sb y=0.002x+0.000 0~100 0.999 9 0. 30 1.2
Ba y=0.0172—0.037 0~500 0.999 8 0. 40 1.3
Hg y=0.002x —0.000 0~2 0.999 7 1. 00 1.0
Pb y=0.011x+0.000 0~100 0.999 9 0.70 1.4
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2.2 BEERRE F2 ERRRBER(n=6)

EX{E':%*/]?/E HH 2 {%; W . SR ERE 6 IR, ﬂ‘ﬁ%’fﬁ Table 2 Test results of recovery rate (n==6)
HURSDAE 1 0% ~2. 3% Gl o SREIITHA ox EIREI O T Retovary RSD
R L0 emen (ng) (ng) added (ng) rate( %) 0

° ] e Al 805. 9 6 083.0 5 000 105. 50 1.3
2.3 ERERESHRAR Cr 36.5 1034.3 1 000 99.78 1.1

M EIE T H ORI ditS 1706001) Mn 604.0 5 744. 3 5 000 102. 80 0.7
2 mLe*Eﬁ#ﬁ:ﬁ%ﬁ%ﬁiﬂu/\{ﬁﬁﬁijﬁ‘{ﬁfﬁ{& Fe 1654.5 6 708.1 5 000 101. 10 1.7
S, " I, e Co 4.2 1005.5 1000 100. 10 1.0
ﬁi’jﬁﬁnu 1. 2. 1 _ljégﬁf?{i:l:’ﬁ‘ﬁﬂ% 6 /ﬁj 1/\lﬁﬂﬂ{”r§' Ni 258. 6 1242.7 1 000 98. 41 1.1
W [A) 3 A R 28 VR R 2 L TR TR Cu 67. 8 4982.3 5 000 98. 29 0.9
[ 2% % e RSD. 25 58 3% 2 Zn  1363.6  5976.1 5 000 92.25 0.8

v o As 70.1 1279.4 1250 96. 75 0.9
2.4 HaillE cd 0.3 944.5 1 000 94. 42 0.9

Q0 ME HFHEORBE RS 1.2.1 WHITE Sn / 897. 5 1000 89. 75 0.8
BB R e S T I B R B 15 B S /e a0 s
. . Ba 20. 4 5 006. 1 5000 99.71 0.7
TE.ERUE 3, AN RARMEFRASTES B He / 0.5 10 99, 50 .
EZRWHE AR ZZERANTTRELETEOLERK Phb 5.4 1076.5 1000 107,10 0.4
K AATCREM S EE R, T FR A

Note: "/" indicates that it is not detected

R3 HBRPLERSENELER(n=2)

Table 3 Determination of element content in samples (n=2)

IR = 1 Content (pg+ L™
Manufactory Batch number Al As Ba cd Co Cr Cu

A 1803022 859.0 43.0 4.10 / 18. 10 18.100 0 4.94
1803023 829.0 45.8 9.67 / 17. 80 19. 000 0 5.14

1706001 403.0 35.0 10. 20 / 2.00 18. 300 0 34. 00

1706022 999. 0 30.0 8.93 / 9.54 20.500 0 38. 80

1709035 1710.0 17.6 8.78 6.28 23.900 0 43.90

B 20180601 893.0 34.3 10. 30 / 13. 90 22.400 0 29.40
20180602 2 010.0 33.4 12. 80 / 13.50 20.300 0 28.00

20180603 588.0 33.2 4.63 / 13. 80 19.100 0 26.90

20170515 1 960.0 43.0 8. 54 / 17.50 20.100 0 31.10

20170915 2 060.0 27.5 5.23 / 10. 10 24.100 0 40. 90

C 20180401 4 880.0 26.2 149. 00 0.524 0 9.16 20.100 0 45.10
20180402 1 900.0 24.9 117.00 / 8. 37 14.100 0 38.70

20180403 2 470.0 27.5 121. 00 / 8. 47 14.500 0 37.90

17404 2 260.0 48.2 122.00 / 11. 00 52.800 0 63.90

18030 1 390.0 24. 8 102. 00 / 8.41 13.400 0 43.10

180904 1 830.0 45.6 130. 00 0.502 0 15. 00 17.100 0 26.90

D 180507 93.4 72.6 3.74 0.038 7 7.06 0.024 2 17.10
E 170403 228.0 64.0 19. 10 0.1300 4.70 0.019 7 20.70
F 180804 252.0 43.1 7.58 / 7.71 0.020 8 6.29
G 180159 506.0 81.8 56. 30 0.045 2 7.61 0.005 8 22.50
H 180706 246.0 75.6 1.15 0.104 0 9.26 0.136 0 59.90
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gx3
Continued table 3

Frit Content (pg+ L1

K fit5
Manufactory Batch number Fe He Mn Ni Pb Sh Sn 7n
A 1803022 3 240 / 380 168 23. 600 / / 590
1803023 3160 / 389 168 17.500 / / 593
1706001 827 / 302 129 2.750 / / 682
1706022 855 / 309 129 19. 000 / / 388
1709035 532 / 293 107 3. 420 / / 428
B 20180601 1 440 / 363 152 9.520 / / 505
20180602 1540 / 367 149 17. 000 / / 469
20180603 1 460 / 362 150 8. 720 / / 481
20170515 1170 / 291 164 / / / 475
20170915 1520 / 361 134 14. 400 / / 468
C 20180401 5920 / 770 123 4. 420 / / 588
20180402 5 200 / 739 120 0.943 / / 500
20180403 5170 / 738 120 4,090 / / 503
17404 4 400 / 761 147 8. 220 / / 790
18030 4900 / 772 119 13. 400 / / 597
180904 8 760 / 1 040 193 10. 200 / / 510
D 180507 2 370 / 457 174 / / / 413
E 170403 1250 / 356 169 1. 670 / / 545
F 180804 4 040 / 371 176 1. 000 / / 649
G 180159 8 510 / 465 124 3. 760 / / 309
H 180706 2 300 / 727 167 4,030 / / 562

/7 ROR AR

Note: "/" indicates that it is not detected
3 itig

3.1 MEERSW

21 HEAE & I 25 R R L Fe AL Zn . Mn  Ni &
AR HA T Z 5 . Hg.Sn.Sh ¥ R # i .Cd RA
6 A HRAE 0.038 7~0.520 0 pg « L', A R H
., Fe & 0.532~8.760 mg « L', Fe /2T A JC
ZhEREEEN,. Zn &8 0.309~0.790 mg » L',
HEFESS =, Fe Ml Zn ¥ AR T T £,
Fe Z 5 RPN 1912 26 F1 2 2007 0 o 7%, 48 355 15 3 19
WG Zn Z 5N Z MG A K., P& & &S
REHG SR AR S E Ty, 52 J5 WA 1R WO T 0 I E
TR, SR RORNERE JIT 7 A W B N RE AE ) A
3.2 TERE

HA R S EF TR N AR fa A B R AL, DA
Pb.Cd.As . Hg.Cu F KM E SR LA ELE R
w2 e B AN IR R S e g = — L AR O R X 5
ot SR A, B ERA T H 5 oo
F R R HLE 5 38 2 ] R0 AL T b 2% o 1Y o0 R BR &
RSN TRRE., E RO RER Tty
SR H R AR [ 2 ) — 3 b A R KA T

# Pb.Cd.As,Hg,Cu [RE 735 AMF# L 5.0 mg/
kg.0.3 mg/kg.2. 0 mg/kg.0. 2 mg/kg.20. 0 mg/
kg AR B 5 B\ A AR A AR G RLRE - T Ak 22 OB 25 K
HRMUHLE T A S R TR T SRR OG5 b
B R, (% E 2B HS 40 BT ELE H R 7
ORI H AR R S B ZREHEE T H
L v Ul A A R SRR IR 2R D 30 mL 3t
B R T EZ TR AR (R 4), K3 p 21
HEEES 7 FR O E 42 As.Cd.Hg.Pb.Cu.Cr.Ni 9
e B A TR A A PR A SR KU B

®4 RNEEZRHEBHATERERFFHPRE

Table 4 Daily permissible exposure of elemental impurities and

limits in preparations

i & H R il 77 PR
Elje]:n/)ént Daily allowance Limitation of preparation
(pg+d™H (pg»mL™D

As 15 0. 50

Cd 5 0.17

He 30 1. 00

Pb 5 0.17

Cu 3 000 100. 00

Cr 11 000 366. 70

Ni 200 6.70
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Determination of 20 Kinds of Organochlorine Pesticide Residues
in Chinese Dispensing Granules by GC-ECD

BAI Guichang, LV Yifeng,LLUO Yi, HE Songhua
(Guangxi Institute for Food and Drug Control, Nanning, Guangxi, 530021, China)

Abstract; To establish a GC-ECD method to determine 20 kinds of organochlorine pesticide residues [ benzene
hexachloride (a-BHC,B-BHC,y-BHC.8-BHC),DDT (pp'-DDE, pp'-DDD. pp'-DDT, op’-DDT) , PCNB, al-
drin,heptachlor,heptachlor epoxide, endrin, dieldrin, hexachlorobenzene, pentachlorophe-nol aniline, methyl-
pentachlorophenyl sulfide, cis-chlordane, trans-chlordane,oxy-chlordane ] in Chinese dispensing granules. Chi-
nese dispensing granules samples were ultrasonically extracted with ethyl acetate,and the extract was puri-
fied through Florisil solid phase extraction (SPE)cartridge,and then treated with sulfuric acid to remove the
impurities. GC was performed on DB-5 gas capillary column (the column length 60 m,inner diameter 0. 25
mm, thickness of film 0. 25 pum) with electron capture detector. The methods used were temperature pro-
gramming and ECD detector detection. The internal standard method was used for quantitative analysis. The
inlet temperature was 250°C and the detector temperature was 300°C. The carrier gas was high purity nitro-
gen at a flow rate of 1.0 mL « min '. The pulse was not split injection,and the injection volume was 1 pL.
The results showed that there were good linear relationships between 20 pesticide components at 2~100 pg/
L. The spiked recovery rates of 20 pesticides were in the range of 71. 37 % to 118. 06 % ,and the relative stand-
ard deviation (RSD) was 1.19% to 7. 88%. The method is simple and accurate,and can be applied to the sim-
ultaneous detection of 20 organochlorine pesticide residues in Chinese dispensing granules.

Key words: Chinese dispensing granules, organochlorine pesticide residues, GC-ECD, Florisil solid phase ex-

traction, sulfuric acid
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Analysis of 15 Elements in Compound Licorice Oral Solution by
ICP-MS

LI Zhiming , DENG Ming, LU Rigang

(Guangxi Institute for Food and Drug Control, Nanning, Guangxi,530021,China)

Abstract: An inductively coupled plasma mass spectrometry (ICP-MS) method was established to determine
15 elements (Cr,Mn,Co,Ni,Cu,Zn, As,Cd,Sn,Sb,Ba, Hg,Pb, Al,Fe) in compound licorice oral solution.
The compound licorice oral solution sample was digested by microwave, the corresponding element was se-
lected as an internal standard according to the mass of the element to be tested,and the collision mode Cheli-
um mode) was used for measurement. The result showed that the linear relationship of the detected 15 ele-
ments was good,and the correlation coefficients were all greater than 0. 999. The detection limit of each ele-
ment was between 0. 08 ng * mL ' and 38. 00 ng * mL ',and the recovery rate was between 88. 57% and
107.10% (n=6). The method has the advantages of simple operation, high analysis speed, high sensitivity,
wide linear range,and simultaneous determination of various elements,and is suitable for the determination of
elements in the compound licorice oral solution.

Key words: compound licorice oral solution,ICP-MS,element, microwave digestion,heavy metal, limit
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