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Determination of Arsenic Speciation by HPLC Combined with Atomic Fluorescence Spectrometry
(HPLC-AFS) Using Ultrasound and Enzymatic Hydrolysis in Animal Derived Traditional Chinese
Medicines

QIU Yijing!, JIA Yanbo!, FANG Ling?**, HU Cheng', ZENG Jinlin'(1.Hangzhou Institute for Food and Drug Control,
Hangzhou 310022, China; 2.Zhejiang CONBA Pharmaceutical Co., Ltd., Hangzhou 310022, China; 3.Zhejiang Provincial Key
Laboratory of TCM Pharmaceutical Technology, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To develop a method to determine four arsenic(As) speciation including arsenite[As(III)],
arsenate[As(V)], monomethylarsine(MMA), dimethyarsine(DMA) by HPLC-AFS using ultrasound and enzymatic hydrolysis
in animal derived traditional Chinese medicines. METHODS  Add pepsin to the samples after ultrasound and
enzymatichydrolysis (pH 2.5) with 55 °C for 20 min, centrifuged at 6 000 r-min~! for 3 min. Took the supernatant, filter the
sample. The sample was separated on an Hamilton PPRP-X100 anion exchange column(150 mmx4.6 mm, 5 pm) with the mobile
phase of 1 mmol-L~' NHsH2PO4(pH 8.5) and 20 mmol-L~! NHsH2PO4(pH 7.0) by the gradient elution. The flow rate was 1.0 mL-min™!
and the injection volume was 100 nL. RESULTS The separation was achieved within 13 min for four arsenic speciations. The
detect limits were 0.01, 0.01, 0.01 and 0.02 mg-kg~! for MMA, DMA, As(Ill) and As(V) respectively. The recoveries of four
arsenic speciations ranged from 93.4% to 105.4%, the RSDs of precision were among 0.8% to 4.4% with the spiked amounts of
0.03-0.1 mg-kg™! in the samples. CONCLUSION The developed HPLC-AFS method using ultrasound and enzymatic hydrolysis for
determination of As speciation has the advantages of simplicity, high extraction rate, good precision and high accuracy.
KEYWORDS: arsenic speciation; HPLC-AFS; animal derived traditional Chinese medicines
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Tab.2 Parameters for arsenic speciation by HPLC-AFS
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Fig. 2 Optimization of pretreatment conditions
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Tab.5 Contents of arsenic speciation in certified reference

LA LM i
— FR LR 11.58+0.15 11.41£0.23
LR 67.15+2.50 64.50+4.50

= 15.98+0.20 15.45+1.21

3.6 SHETETRAREA KD E
KA T, FTHELEPE As §&
= B YIRE S AT U A5 0 B, IR B RE AL 6

R E AR T 224 2019 4E 12 55 36 48 23 1




fit, T¥sd KIE. LFEHR. SRR, B,
o, HEEEEAE 3 L, 3L 27 #REE ST M. 4
TR, 27 KRR b ke Y As(ITT) A1 As(V), As(11T)
SRR N, HOCORKEE, JUE R, B,
As(V) & &2 e ; DMA & & a2 KiE.
RN 6.

*x6 2700000000000O

Tab. 6 Contents of arsenic speciation in 27 batch of animal
medicines pg-kg™!

e N =Eh RfEr AR R S
o 1 1530 5996 20 33 12 025
% 2 1093 13 839 ND 31 20 250
ok 3 705 6104 ND ND 10 284
e 4 2157 9912 ND 35 15478
ok s 1128 6367 ND 32 11936
i 6 58 ND ND ND 364
THgde 172 60 ND ND 2230
T ¥ 2 584 113 ND 39 3256
t¥h 3 383 81 ND 31 4237
K 1 823 89 ND 215 5924
KU 2 741 67 ND 182 6367
K 3 996 82 ND 257 8 521
AR 1 679 70 ND ND 7736
&2 531 48 ND ND 6217
NAEHRS 734 72 ND 21 8201
e 1 320 225 84 115 3367
LR 2 442 39 ND 50 5235
L 3 439 40 ND 52 4167
Wi 1 556 20 ND 48 5 684
iz 2 542 35 ND 52 8 742
#ri 3 439 21 ND 43 6 146
1 20 ND ND 128 29 187
2 32 ND ND 152 25483
3 42 ND ND 63 24 681
TR 1 112 20 ND 48 13 184
IR 2 36 ND ND 52 8 742
I 3 89 ND ND 43 9 146
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Tab. 7
extract content and arsenic content
As(IID+As(V)/ BT/

Correlation with total ash, acid-insoluble ash,
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