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[ Abstract] Objective To determine the contents of arsenic betaine (AsB), arsenic
choline (AsC), monomethyl arsenic (MMA), dimethyl arsenic (DMA), arsenite (As III) and
arsenate (As V) in Daqili preparations and conduct safety evaluation. Methods The samples
were extracted by ultrasonography using artificial intestinal fluid in a 37°C water bath, determined
by HPLC-ICP-MS. The chromatographic conditions: Hamilton PRP-X100 anion exchange
column (250 mmx 4.1 mm, 10 pm), the gradient elution was performed with the mixture of

100 mmol-L" ammonium carbonate and 2% methanol in a gradient elution as mobile phase at a
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flow rate of 0.8 mL-min". Results The limits of detection of the method were 2.00-6.00 pg-kg",

and the linear ranges were within the range of 1-200 ng-mL", with the correlation coefficients

greater than or equal 0.999 8. The recoveries were between 96.15% and 101.76%, with the relative

standard deviations less than 2% (n=6). That arsenic in Daqili preparations mainly existed in

the form of inorganic arsenic with high toxicity, and As V had the highest content, followed by
As III. AsB, AsC, MMA and DMA were not detected, and the potential health safety risk was
high. Conclusion The established method is accurate and reproducible, which can provide

reference for evaluating the safety of Dagqili preparations. It was suggested that inorganic arsenic

(As III, As V) should be used as the toxicity limit index of Daqili preparations.
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Table 1. Gradient elution procedure

fE] (min ) WA (%) WAIHEB (% )
0 0 100
6 0 100
6.01 90 10
15 90 10
15.01 0 100
20 0 100
A
50 100 150 t/min
B
1
2
4
5
3 A A% |
k /k t/min
=0 160 150
C
[
3
D .
t/min

50

100

150

Bl =a#Emiaik (A) . BEHRERK (B) IXEEAMIKRRK (C) FHPLCEIELE
Figure 1. HPLC of blank sample (A), mixed reference substances (B) and Daqili pill sample (C)

. 1.AsC, 2.AsB, 3.AsIll, 4 DMA, 5. MMA, 6. As V
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Table 2. Linear relationship test results

g Ml 75 LR (ng - mL™) r FIBR (pg - kg™ )
AsC ¥=5.80 x 10'X-3.14 x 10’ 1~200 1.000 0 2.00
AsB Y=6.27 x 10°X+4.60 x 10* 1~200 0.999 9 2.00
As TIT ¥=4.53 x 10'X+1.05 x 10* 1~200 0.999 9 3.00
DMA Y=6.19 x 10°X+4.79 x 10* 1~200 0.999 8 3.00
MMA ¥=6.25 x 10°X+6.90 x 10 1~200 0.999 8 2.00
AsV Y=5.72 x 10*X+ 9.09 x 10* 1~200 0.999 9 6.00
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Table 3. Results of the determination of six arsenic forms and total arsenic in samples (ug * g, n=2)

Fe i #HE AsC AsB AsIl  DMA MMA AsV  EHlEH M@ %H?:/’)E‘m
b

1 KEHERS  01-191000  —  —  0.046 — — 3.41 3.46 23.55 14.69
2 KEERE#E  01-191002  — —  0.033 — — 237 2.40 23.89 10.07
3 Kb 01-191101 9 —  —  0.054 — — 3.58 3.64 24.28 14.97
4 KEHERSE  01-191102  —  —  0.046 — — 3.78 3.83 23.76 16.11
5 KB 01-191200  —  —  0.046 — — 3.35 3.40 26.58 12.78
6 K-EMRE4E  01-200301  — —  0.065 — — 4.53 4.60 32.69 14.06
7 K-EERE#  01-200302 2 — —  0.079 — — 3.74 3.82 29.68 12.87
8 KLERESE 01-200303 —  —  0.068 — — 4.16 423 17.83 23.70
9 KA 191101 —  — 2480 — — 10.60 13.08 78.45 16.67
10 REHHEL 191102 — — 2560 — — 8.15 10.71 99.53 10.76
11 K- 191104 —  —  1.880 — — 475 6.63 53.65 12.35
12 Kbk 20180501 —  — 0210 — — 12.24 12.45 58.76 21.18
13 KEbEL 20180502 —  — 0150 — — 12.36 12.51 61.38 20.38
14 KL AL 20180503 —  — 0.140 — — 13.36 13.50 52.29 25.81
15 KA 20180601 —  — 23810 — — 13.59 1640  104.56 15.69
16 KEEAL 20180602 —  — 3030 — — 14.28 17.31 90.19 19.19
17 KL AL 20180603 —  — 3200 — — 15.48 18.68 78.10 23.92
18 Kb 20181003 —  —  0.090 — — 4.60 4.69 30.08 15.59
19 KEEL 20181004 —  —  0.063 — — 3.71 3.77 19.02 19.83
20 KL AL 20181005 —  — 0045 — — 4.29 434 23.66 18.33
21 KA 20190307 —  — 0150 — — 8.18 8.33 35.25 23.62
22 KbEE 20190601 —  —  0.066 — — 2.29 2.36 9.11 25.88
23 KL H 200904 —  —  0.650 — — 4464 4529  240.50 18.83
24 RbEk 200905 —  —  0.660 — — 4695 4761  236.30 20.15
25 Ktk 200910 —  — 0580 — — 3877 3935 223.70 17.59
26 KbEmHEA? 200602 - — — — — — — 0.86 —

F‘
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£ 8.0) ENFLANAH, WM 1.0 mL + min™', A
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(RSEIR,  DATIT RO o0 9 B, 3 el e R B S o
fifi MMA F1 As V P 06, DA 5 28 0B fa]
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