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Abstract: The preliminary study of arsenic species in rat serum after oral administration
of Niuhuang Jiedu tablet was established by high performance liquid chromatography
coupled with inductively coupled plasma mass spectrometry ( HPLC-ICP-MS). With

acetonitrile as extraction agent, water bath ultrasonic extraction at 60 ‘C was used as
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the pretreatment of serum samples. The extracting solution was separated by centrifu-
gation at 13 000 r/min for 10 min, then filtered through 0. 45 ym membrane. 20 mmol/L
(NH,),CO,(pH 9.7) and 3% methanol were used as mobile phase, and Dionex lonPac
AS19 (250 mm X4 mmX 10 ym) was used as analytical column for analysis of arsenic
species in rat serum after oral administration of Niuhuang Jiedu tablet. Experimental
results show that the detection limits of AsB, DMACV), As(ll), MMA(CV) and
As(V) are 0.05, 0.05, 0.08, 0.10 and 0.10 pg/L, respectively. The linear coeffi-
cients (R*) are more than 0. 999, the recoveries are between 86. 3% and 109. 2% with
the relative standard deviation less than 5%. The preliminary study found that DMA(V)
and Ul are the main arsenic species in rat serum after oral administration of Niuhuang
Jiedu tablet, and a small amount of AsB and U2 are also detected in rat serum. The
method is sensitive and high extraction efficiency, which can realize the simultaneous
separation of various known and unknown arsenic forms, and provide technical support
for the metabolic study of arsenic in rat blood.

Key words: high performance liquid chromatography coupled with inductively coupled plasma
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Table 2 Detection limits of five arsenic species under standard mode and He gas mode
e Hr X ¥ i B Detection limits/(pug/L)
Analytical modes AsB DMAC(V) As(ID MMA(CV) As(V)
PR 0.10 0.10 0.10 0.15 0.15
L5 0. 20 0. 20 0. 20 0. 25 0. 25
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Fig. 1 Chromatograms of five arsenic species
containing 600 mg/L chlorine ion

under standard mode (a) and He gas mode (b)
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Fig.3 Chromatogram of five arsenic species standard solution, sample solution before and after oxidation
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Table 3 Peak areas of arsenic species in blood serum before oxidation and after oxidation
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Fig. 4 Effect of different extractants on the extraction of arsenic species in serum
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Fig. 5 Effect of different extraction methods

on the extraction of arsenic species in serum
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Fig. 6 Effect of different extraction temperatures on the extraction of arsenic species in serum
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Table 4 Linear ranges and limit of detections of the method
VAR IR 2k kv LM K FREL K i R
Compounds Linear ranges/(pg/L) Linear equations R? Limit of detections/(pg/1)
AsB 0.5~300 y=33069. 2r—16553. 5 0. 9997 0. 05
DMACV) 0.5~300 y=36110. 7x—8083. 7 0.9998 0. 05
AsCIlD 0.5~300 y=29900. 6x+1652. 7 1. 0000 0. 08
MMACV) 0.5~300 y=34691. 7x—31515. 5 0. 9999 0. 10
As(V) 0.5~300 y=27348. 8x—6594. 0 1. 0000 0. 10
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Table 5 Precisions and standard addition recoveries of the method (n=26)

WE % ATl A 52 N
Arsenic Background Added Average determination RSD/ % Pl
Recoveries/ %
species values/(pg/L) values/(pg/L) values/(pg/1)
1 1. 48 3.5 97.3
AsB 0.51 5 5.38 3.1 97. 4
10 10.1 1.4 100. 8
1 10.1 1.0 86. 3
DMACV) 9. 26 5 14.1 1.5 97.1
10 18. 2 1.3 91.5
1 1. 09 4.8 109. 2
MMA(CV) 5 4. 94 2.1 98. 7
10 9.49 1.7 94. 9
2 1.92 3.7 96. 0
iAs 10 8. 82 3.1 88.2
20 18. 2 1.5 91.1
x6 XKRMFEFHES
Table 6 Arsenic species in rat serum
w5 Am oMAC, U1 AL L AT e BBRHR
Arsenic Arsenic in precipitated Total arsenic Extraction
No. (pg/L) (pg/L (pg/L) . . L
species/(pg/1) protein /(pg/L) contents/(pug/L)  efficiencies/ %6
Y1 1. 65 13.3 12.0 26.9 7.37 41.9 64. 2
Y2 1. 89 10. 4 8. 54 20.9 5.99 31.4 66. 3
Y3 1.83 15.4 12.0 29. 3 7.42 42.1 69.5
Y4 2.02 17.2 4.77 24.0 5.98 36.4 65. 8
Y5 1.98 31. 8 8.93 42.7 12.7 66. 4 64. 3
Y6 1.99 14.7 13.0 29.7 8. 96 47.3 62.7
Y7 1.73 16. 8 10. 6 29.2 9.46 43.1 67.7
Y8 1.95 14. 4 12.3 28.7 6. 34 44.0 65.3
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Fig. 8 Chromatogram of arsenic species in Y8 sample before and after oxidation
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