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Rapid determination of 34 chemicals drugs in anti—hypertensive
Chinese patent medicines and healthy foods by HPLC-DAD coupled
with sub-3 pm particle fused—core column

NI Zan, ZHANG Chong—sheng , XIE Xun—ce

( Wenzhou Institute for Food and Drug Control, Wenzhou 325008, China )

Abstract Objective: To develop a method for rapid determination of 34 chemical drugs which were illegally
added into anti-hypertensive Chinese patent medicines and health foods by HPLC-DAD coupled with sub-3 um
particle fused—core column. Methods: After ultrasonic extraction by methanol, the sample was separated on a
Shiseido Capcell Core C5( 150 mm x 4.6 mm, 2.7 um ) column with gradient elution. The mobile phase consisted

of methanol and 0.02 mol * L™ ammonium acetate solution ( using formic acid to adjust pH=3.0 + 0.1 ) at a flow rate
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of 0.7 mL* min™". The column temperature was set at 40 °C and the wavelengths were set at 215 nm and 230 nm.

The peaks were simultaneously confirmed by the spectrum range from diode array detection ( DAD ). Results:

A good resolution of 34 chemical drugs was obtained. The correlation coefficients for 34 chemical drugs were

above 0.998 in linearity range. And the limits of detection ranged from 0.1-10.5 ng - mL™". The recoveries were

82.7%—118.9%, with the relative standard deviations of 0.5%—4.1% at three spiked levels. lllegally adulteration

of chemical drugs was found in 16 from 94 tested samples. Carvedilol was detected for the first time. Chemical

drugs with different anti—hypotensive mechanisms were synergistically adulterated in 5 batches of positive samples.

Conclusion: The method is suitable for confirmation of 34 illegally added chemical drugs in anti—hypertensive

Chinese patent medicines and healthy foods.

Keywords: HPLC; diode array detector; anti-hypertensive Chinese patent medicines and health foods; illegally

added; sub—3 pm particle ; fused—core column
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£ R W IR 3 F) (HE 5 100568-201302) @i (it 2 AESER

5 100651- 201604 ), J& Z& 4b F- (4t 5 100270- 2.1 @A

201403 ), JE 3% #1°F (HiE 5 100717-201403 ), 74 JE b 6, 33% ¥% ; Shiseido Capcell Core C,g (150 mm x 4.6
S (45 100993-200701 ) F7 P #1°F (L5 100741-  mm, 2.7 pm ) 5 FiBhAH: A 2 0.02 mol - L™ Z 1% (1
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Fig. 1 HPLC chromatograms of 34 mixed reference substances of chemical hypotensors ( peak numbers are the same as those in Tab.1 )
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Tab.1 The linear equations, linear ranges, correlation coefficients, LOD,
LOQ and precisions for 34 kinds of chemical hypotensors
e PR 24 éﬁﬂi[ﬂ Ltk e LOD/ LOQ/ RSD/
(No.) ( chemical hypotensors ) (linear ranie )/ (linear equation ) (ng+mL™) (ng-mL™") %
(ng-mL™)
1 RILEH] ( captopril ) 3.80~189.73 V=21 477X-2 536 0.999 9 0.29 0.87 0.7
2 A1 FRFEFTIR /R (metoprolol ) 2.46~127.36 ¥=25 700 X+1 455 0.999 7 0.18 0.56 2.5
3 ERTR M LMk ( bendazol ) 3.22~155.50 Y=79 167 X-9 568 0.999 2 0.07 0.20 1.5
4 I FEIR (esmolol ) 2.36~117.91 ¥=25953X-915 0.999 6 0.26 0.79 1.1
5 IR IEFIEIR ( celiprolol ) 4.64~229.22 Y=68 271X-12 799 0.9987 0.38 1.13 0.2
6 ER Rk ( alfuzosin ) 2.39~119.26 Y=59 451X-5 653 0.999 8 0.35 1.04 1.0
7 & iR &R IEIK (bisoprolol ) 3.3~165.2 Y=29 427X-2 132 0.999 9 0.53 1.60 1.9
8 ERERNRMZ ( prazosin ) 1.07~50.17 ¥=517 820X-4 080 0.999 4 0.03 0.10 1.9
9 IR Z% IR (propranolol ) 4.20~419.16 V=12 389X+36 069 0.998 3 0.71 2.14 0.8
10 R (terazosin ) 2.37~117.75 Y=58 139X-5 983 0.999 1 0.37 1.12 0.4
11 3K MHE ( indapamide ) 0.96~104.18 Y=30 568X-4 151 0.999 5 0.11 0.34 1.4
12 KA (imidapril ) 0.78~76.95 Y=3 760X-1 108 0.999 3 0.08 0.23 15
13 R VUL /K (bevantolol ) 3.85~385.1 ¥=26 026X-5 379 0.999 7 0.39 1.17 2.3
14 R /KA ( diltiazem ) 1.59~158.79 ¥=50 319X~1 376 0.998 5 0.18 0.54 2.2
15 RYE% (carvedilol ) 0.65~65.45 Y=97 712X+469 0.998 9 0.09 0.26 1.0
16 ERIRLERINAK (verapamil ) 2.95~298.73 Y=35 206X-407 0.999 1 0.27 0.82 1.8
17 512 JE R - (nicardipine ) 2.05~211.10 Y=41913X-2 833 0.999 6 0.28 0.83 1.6
18 T KRH] ( ramipril ) 1.07~106.16 V=14 584X-1 205 0.999 9 0.08 0.25 22
19 HF- ( reserpine ) 1.33~131.57 Y=5 542X-660 0.999 1 0.18 0.53 0.9
20 LR DR - ( benidipine ) 3.41~341.49 Y=41953X-9 822 0.999 7 0.41 1.24 2.1
21 IR 2 P (amlodipine ) 1.35~139.62 Y=217 652X-8 111 0.998 7 0.10 0.27 2.3
22 it HF- ( nifedipine ) 12.36~617.72 Y=6 288X—6 687 0.999 4 3.50 10.5 0.2
23 BASEVP I ( olmesartan ) 5.93~585.84 Y=36 908X-66 854 0.999 2 0.92 2.77 2.0
24 AV (losartan ) 3.27~320.05 Y=57 596X-16 051 0.998 3 0.82 2.61 2.2
25 JE DL Yb4H Cirbesartan ) 1.58~157.32 Y=56 896X-2 674 0.999 6 0.21 0.64 0.9
26 ER R DUABE ] ( benazepril ) 4.72~468.03 Y=1943X-11718 0.999 7 1.29 3.87 0.3
27 2 NS ( spironolactone ) 3.58~359.75 Y=38 228X-11 530 0.998 5 0.64 1.91 0.8
28 ERERIETS A ( quinapril ) 5.53~552.79 Y=4761X-35 277 0.999 6 0.9 2.7 1.4
29 AV (valsartan ) 1.92~189.11 Y=43 058X-1214 0.999 8 0.20 0.61 0.5
30 JEFEHF- (nimodipine ) 1.60~159.47 Y=57 977X-770 0.999 3 0.15 0.44 0.4
31 AV HBF- (felodipine ) 1.72~169.38 Y=44 940X+2 960 0.999 5 0.17 0.52 1.3
32 PEJEHF-  cilnidipine ) 1.46~150.58 Y=62 791X-263 0.999 1 0.10 0.31 2.1
33 PP HBT- (lacidipine ) 1.19~118.96 Y=48 232X-5 615 0.999 6 0.18 0.53 1.1
34 Yo yb S ( candesartan cilexetil ) 2.57~624.91 Y=46 989X-2 886 0.999 7 0.25 0.74 0.5
AR S
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Tab.2 Average recoveries and repeatability ( 7=6 ) for 34 kinds of chemical hypotensors

F5 KU (low concentration ) 19 ¥ ( medium concentration ) e ( high concentration )
(No.)  “F¥{H (mean)/% RSD/% P (mean ) /% RSD/% P (mean ) /% RSD/%
1 101.2 2.2 100.4 0.50 98.2 1.7
2 99.7 2.5 105.2 2.5 100.8 2.2
3 105.9 2.9 113.8 2.8 110.9 1.5
4 99.2 2.1 96.7 24 104.7 1.2
5 97.5 1.7 96.9 2.9 94.3 2.1
6 99.5 1.9 99.6 0.80 89.9 1.8
7 106.1 1.2 112.5 1.8 104.1 2.4
8 95.1 2.7 103.1 1.1 106.4 2.0
9 111.7 33 99.1 1.9 113.5 2.5
10 90.7 1.9 103.1 2.9 104.9 1.3
11 97.8 24 99.9 1.5 101.2 1.7
12 106.6 2.6 96.8 1.8 90.4 2.4
13 104.1 1.8 102.6 1.2 91.5 1.1
14 108.1 0.90 106.3 2.0 100.8 2.5
15 82.7 2.3 103.0 2.4 97.6 3.6
16 100.1 2.1 112.7 3.5 113.3 3.8
17 110.9 2.5 107.8 1.3 104.6 2.0
18 98.6 2.0 114.1 0.70 97.5 3.2
19 102.1 2.3 114.5 1.7 87.2 2.8
20 105.7 1.5 115.2 2.1 110.3 2.7
21 108.6 2.9 102.6 2.5 94.2 2.1
22 95.2 1.3 109.7 0.60 115.1 32
23 99.5 24 102.4 34 94.5 3.0
24 110.8 0.9 109.5 3.1 104.3 2.1
25 99.6 0.7 96.7 3.8 104.8 1.9
26 108.7 33 103.4 3.1 111.1 1.2
27 112.1 4.0 105.3 0.90 115.6 2.0
28 95.3 2.2 91.9 3.7 103.0 1.1
29 104.6 1.1 108.4 3.2 103.1 2.1
30 106.1 4.0 114.9 4.1 105.3 2.5
31 107.1 1.3 111.0 1.9 98.7 0.60
32 91.8 2.7 107.0 3.7 102.6 1.2
33 98.1 1.0 89.2 4.0 102.5 2.9

34 118.9 1.8 117.1 3.1 104.8 35

®3 PAMEHESFIEERMESMERESE (mg ¢ ") 3 Wig

Tab.3 Types and contents of detected 31 Ak kERE
components in positive samples 34 FAbERE R 2Z R R KR W R
R PR TEE S g BB G AR DL Y
(sample number)  (detected components ) (o) XF 22 BB A3 HEAT DR 43 85 . AR A ) AR I SR A4 R
18.63.85  RAEEA] (captopril ) 12.1-67.5 T, L 56 43 i 5K H Shiseido Capceell Core C5( 150
4.63.80 W53 1 ( indapamide ) 5.2~273 mm x 4.6 mm,2.7 um ) Fl Agilent Zorbax SB C (250
0 WSRGAE ) 04 g 5.0 ) (AT 34 BB
e e FE 25 S B A0 409 LI 1 R 2), By
36.66.71  ABEREGEHT: (amlodipine ) 3.7~14.9 FE AT, e A A PE R 75 1) Agilent Zorbax SB Cig
o e FE24 RS pm SURHE AL #9104, 3 1.0 mL -
S 36 min" G2 9 8 9 50 A 65 L4 75 160 min 19
11,27 JE HF- ( nimodipine ) 14.9-87.6 T LA 4 i, {H R R b JR B B R A 9, B2
G NN Girbsarn) 223 VRIS 4060 0 3 0 LT 3 A4
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A/mAU
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100
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230 nm
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T T T .
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B2 4MEEREHRSYRASEEN S um EHEIEE ETHEEE(ESEERL)

Fig. 2 HPLC chromatograms of 34 mixed reference substances of chemical hypotensors on conventional 5 um particles column ( peak numbers

are the same as those in table 1 )
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