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Screening for 12 mixed illegally cough-relieving chemical
composition in anti-cough and antiasthmatic traditional
Chinese medicines by HPLC-DAD-MS/MS
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Abstract: This study was designed to establish a high performance liquid chromatography (diode array
detector, DAD)-tandem mass chromatography (HPLC-DAD-MS/MS) method for the simultaneously screening
12 kinds of cough-relieving chemical drugs illegally added in anti-cough and antiasthmatic traditional Chinese
medicines. This method involved liquid chromatography-tandem mass spectrometry. The separation was
conducted by Kromasill00-5C18 (250 mm x 4.6 mm, 5 pm) and the mobile phase was consisted of 0.3%
ammonium formate (pH 2.97) and methanol. After separated by HPLC, the suspected components were
analyzed by MS/MS and DAD and ultra scan was used to identify these illegally added drugs. A fast and
sensitive HPLC-DAD-MS/MS method for the simultaneously screening for illegal chemical compositions
was established. The LOD of these substances were below 50 ng. The method was sufficiently selective and
sensitive to detect illegal chemical compositions in anti-cough and antiasthmatic traditional Chinese medicines.
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Table 1 MS experimental data of the chemical drugs

Quasi-molecular Major fragment

Drug ion peak ion peak
Terbutaline sulfate 225.8 208.7
169.5
152.6
Sulfamethoxazole 253.6 187.5
159.7
130.6
Clenbuterol hydrochloride 278.7 260.7
202.5
Dioxopromethazine hydrochloride 316.8 271.7
Benproperine phosphate 309.8 224.7
Ambroxol hydrochloride 378.7 263.4
Chlorphenamine maleate 274.7 229.6
Diphenhydramine hydrochloride 255.6 167.5
Pentoxyverine citrate 3339 216.7
144.6
Ketotifen fumarate 309.9 125.6
Prednisone acetate 401.0 383.9
3419
Diazepam 284.7 258.7
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Figure 1 HPLC chromatograms of the exclusion test (1=225 nm).
a: Positive solution of the exclusion test; b: Negative solution of
the exclusion test; c: Total ion current. 1: Terbutaline sulfate
(8.93 min); 2: Sulfamethoxazole (17.23 min); 3: Clenbuterol
hydrochloride (18.05 min); 4: Dioxopromethazine hydrochloride
(19.70 min); 5: Benproperine phosphate (22.60 min); 6: Ambroxol
hydrochloride (24.23 min); 7: Chlorphenamine maleate (25.18
min); 8: Diphenhydramine hydrochloride (27.15 min); 9: Pen-
toxyverine citrate (32.04 min); 10: Ketotifen fumarate (34.92
min); 11: Prednisone acetate (38.16 min); 12: Diazepam (46.40
min)
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Table 2 Technology experimental data of the 12 kinds of chemical drugs

Drug LOD LQD Precision Linear equation P Rangeﬁ] Average recovery
/ng /ng /% /ng-mL (RSD/%)

Terbutaline sulfate 5.8 19 0.36 y=33x10*x+51.83 0.999 0 6.75-67.5 97.9% (1.67)
Sulfamethoxazole 6.0 20 0.29 y=52x10*"x+14.78 1.000 0 6.70-67.0 98.1% (0.24)
Clenbuterol hydrochloride 6.6 29 0.38 y=45x10"x-0.75 1.000 0 4.94-49.4 98.4% (0.37)
Dioxopromethazine hydrochloride 2.6 8.8 0.29 y=14x10"x—11.59 1.000 0 6.75-67.5 97.9% (0.41)
Benproperine phosphate 3.8 13 0.37 y=9.7 x 10* x — 20.87 1.000 0 4.28-42.8 98.1% (0.49)
Ambroxol hydrochloride 7.1 38 0.49 y=3.9x10*x—3.08 1.000 0 4.96-49.6 95.3% (0.36)
Chlorphenamine maleate 12 47 0.75 y=44x10"x—49.22 0.9999 5.20-52.0 99.4% (1.6)

Diphenhydramine hydrochloride 8.2 33 0.43 y=4.6x10*x—22.95 1.000 0 6.20-62.0 99.6% (0.58)
Pentoxyverine citrate 49 220 1.38 y=28.6x10*x—4.54 1.000 0 12.8—128 97.6% (0.71)
Ketotifen fumarate 44 170 1.17 y=1.6x10"x—-23.24 0.999 9 8.10-81.0 98.6% (1.15)
Prednisone acetate 16 91 1.18 y=3.8x 10*x —37.71 0.999 8 4.81-48.1 98.3% (1.02)
Diazepam 3.0 10 0.51 y=1.6x10°x+23.42 1.000 0 3.92-39.2 99.1% (0.36)
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