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HPLC for the simultaneous determination of 13 pesticides in traditional Chinese
herbal medicines
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ABSTRACT: AIM: To study a method for the determination of 13 N-methylcarbamate peticides in traditional Chi—
nese herbal medicines (TCHMs). METHODS: Thirteen pesticides were extracted by acetonitrile and purified
through solid phase extraction (SPE) cartridges then detected by HPLC with post-column derivatization and Fluo—
rescense Detector excited wavelength was 330 nm emissive wavelength was 465 nm. RESULTS: The analytical
performance was demonstrated by the analysis of 6 TCHMs samples’ extracts spiked at three concentration levels
for each pesticide. In general the recoveries ranging from 74. 1 to 108.8%  with relative standard deviations (RS-
Ds) better than 15% were obtained. The limit of quantification (LOD) of 13 pesticides from 0.000 3 to 0. 06
mg/kg. CONCLUSION: The method has good extraction efficiency and purification effect which could be stand—

ard of N-methylcarbamate peticides residues in the routine analysis of TCMs.
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- 100 mg/L
(ECD)
- (FPD) 0.02.0.05.0.1.0.2.0.5 mg/L
g
(NPD) - 1.0
- - 13 1 13
1 2.3
1.1 2.3.1
Agilent4100 . 10 g( 0.01 g) 50 mL 30
- 0.5 ¢ min 3 min(15 000 r/min)
+0.5 ¢ 6 mL) N-EVAP 112 ( Orga— 5g 30 min
nomation ) ( BiiCHI Rotava— 5 mlL 40 C 1 mL
por) o o
1.2 2.3.2 /
13 Dr. Ehrenstorfer (500 mg +500 mg/6 mL
GmbH Chem Service ; 1 cm - (3: 1) 5
( mL ) - @G:1) 3
) N ( MERCK ); 1 mL /
( - @G 10 mL
)e 40 C 1.0
2 mg/L 1 mL o
2.1 2.4
(4.6 mm x 25 13
cm 5 pm) :Cy (4.6 mm x4.5 cm) ; 5 ( 0. 02,
_ ; 0. 05 0.05.0.1.0.2.0.5 pg/mL 1 ug/
mol /L (OPA) mL)
0.3 mL/min Y (pg/mL)
100°C OPA : : X o (
330 nm 465 nm; 1) 13
110 pLo 0.02 ~0.5 pg/mL
(0OPA)
(OPA) 100 mg 10 mL 0.997 97 ~0.999 86 o 1.
0.05 mol /L 500 ml 0.5 29
mL  0.05 mol/L 1 000 mL . 0.1 pg/mL 13
( ). ( 1 pg/mL)
2.2 10 pL 6
RSD 13

RSD 0.2% ~1.2% (n =6) .
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1 13 N o
2.7
I pg/mL 13
/(mg/kg)

10 /mL)0. 2 mL.
y=4.544 40x ~8.256 14 x 103 0.998 96 0.001 3 ( pg/mL)
y=4.854 55x —1.165 33 x 102 0.999 04 0.005 4 1.0 mL.3.0 mL 3C 9 .
y=3.603 02x —5.838 29 x10% 0.999 45 0.000 8 N 3 )
y=6.217 68x -2.819 15x10°2 0.999 10 0.000 3
! ) B 10 g( 0.01 g) (

3- y=2.63239x-8.877 38 x107° 0.999 42 0.006 5
y=4.145 765 ~1.629 11 x 105 0.999 68 0.019 0 ) 2.3
y=3.909 59x —1.444 11 x 102 0.999 49 0.000 6 0.02 mg/L.0. 1 mg/
=2. -8.3 -3 .0.999 56 0.001 4
¥ =2.866 98x —8.375 66 x 10 L.0.3 mg/L (%)
y=2.664 48x —7.305 85 x1073 0.999 36 0.004 8
y=3.824 70x —1.240 16 x10°2 0.999 86 0.009 1 2~T7, 3
¥y =5.910 58x —3.030 06 x 10 % 0.997 97 0.068 4 1.
y=1.333 70x -3.279 07 x1073 0.999 82 0.001 0
y=1.784 61x —5.836 34 x 1072 0.999 86 0.000 3
3.1
2.6
I pg/mL 13 o
( 10 pg/mL) 1 mL . :
6 _
10 g( 0.01 ¢) ( ) ; - -
2.3 o
(%) RSD . 13 RSD 3.2
4.0% ~8.9% ( ) 1.4% ~4.0%
( ) 1.3% ~13.9% ( ).3.0% ~ o
11.3% ( )3.5% ~11.0% ( B R
1.3% ~14.7% ( )o N N
0.1 mg/kg( N o N
20% )
RSD 15% 0
2 (%) (%)
/% /% /% RSD
( 0.02 mg/L) ( 0.1 mg/L) ( 0.3 mg/L) /% /%
98.86 94.77 101.04 95.89 100.57 107.00 94.25 95.53 95.41 98.15 4.25
104.23 106. 35 101.26 98.72 99.97 110.86 95.60 96.45 96. 81 101. 14 5.06
100.71 108.90 101.98 98.83 98.93 109. 81 95.57 96.27 96.56 100. 84 5.22
109.70 105.90 107.30 102. 34 103.36 113.52 96.45 97.30 97.88 103.75 5.70
3- 102.56 103.39 101.07 97.40 99.57 108.77 91.64 93.65 94.02 99.12 5.55
109.58 108.36 109.75 102.37 102. 84 108.57 94.99 94.82 101.33 103.63 5.70
97.13 85.13 94.22 101.22 99.66 116.31 93.15 93.13 93.84 97.09 8.82
109.43 108.09 108.24 100.72 100. 31 113.36 94.30 95.31 96.23 102. 89 6.83
106.24 105.97 104.98 100. 49 100. 19 113.68 94.98 95.59 96.61 102.08 6.04
88.53 87.78 90. 18 97.99 100.47 91.89 88.65 88. 60 89.23 91.48 5.02
116.47 113.54 116.11 105.55 104. 80 117.70 98.94 99.14 100. 31 108. 06 7.30
97.50 109.28 101.97 94.23 95.54 78.90 88.31 87.84 89.35 93. 66 9.48
101.40 98.44 103. 31 95.43 95.78 91.23 92.31 91.19 91.83 92.96 2.25
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3 (%) (%)
1% 1% 1% RSD
( 0.02 mg/L) ( 0.1 mg/L) ( 0.3 mg/L) 1% 1%
86.99 85.65 87.44 74.31 74.17 72.82 74.12 78.82 82.27 79.62 7.61
90.23 79.70 87.05 73.42 76.16 78.61 76.12 81.65 89.75 81.41 7.64
97.12 102.42 99.37 73. 66 76.32 77.68 75.88 81.02 84.11 85.29 13.20
78.62 82.16 78.07 85.73 86.22 87.46 84.28 90. 16 88.84 84.62 5.04
3- 75.92 73.76 72.09 81.37 77.83 78.20 76.40 81.23 81.13 77.55 4.32
85.33 88.05 85.96 86.32 88.88 88.38 87.08 89.20 86.04 87.25 1.62
80. 87 79.47 75.48 80.03 83.17 80. 87 77.35 85.20 82.13 80.51 3.64
78.23 81.93 77.89 81.11 81.17 84.58 81.13 82.97 84.38 81.49 2.89
72.47 77.84 75.65 78.58 81.93 83.53 80.31 81.73 81.66 79.30 4.46
79.56 81.61 80.95 83.26 82.99 82.51 82.53 81.09 76.72 81.25 2.53
86. 14 83.40 94.61 71.28 72.36 72.87 72.34 79.06 83.25 79.48 10.10
99.02 89.97 91.56 77.93 81.10 80.46 78.55 78.63 77.47 83.86 9.21
78.83 84.24 98.00 89.89 89.79 83.95 81.81 87.10 89. 80 87.06 3.99
4 (%) (%)
1% 1% 1% RSD
( 0.02 mg/L) ( 0.1 mg/L) ( 0.3 mg/L) 1% /%
97. 65 100. 22 101.98 78.17 84.75 82.53 82.46 83.16 94.59 89.50 10.09
80.07 77.28 78.32 76.35 64.78 66.35 73.69 75.46 74.53 74.09 7.04
92.12 102.04 83.83 73.97 72.85 75.62 82.79 77.30 82.69 82.58 11.46
83.86 84.23 84.38 87.11 84.01 85.42 79.29 78.69 80. 15 83.01 3.52
3- 80.16 77.03 76.79 83.81 61.88 62.01 76.61 85.54 71.84 75.07 11.31
97.91 101.72 104.95 109. 16 106. 80 108. 28 95.40 94.38 96.63 101.69 5.70
86.69 84.01 74.04 96.08 89.42 95.89 87.84 73.87 74.20 84.67 10.50
68.77 69.13 69.08 97.42 93.20 98.87 85.38 84.70 87.60 83.79 14.47
76.23 78.83 95.85 75.55 69.72 73.61 73.62 73.70 76.30 77.05 9.72
77.69 78.35 78.87 97.37 86.98 92.48 86.82 88.65 84.35 85.73 7.83
77.77 98.34 77.99 78.24 73.43 74.63 74.79 76.75 81.56 79.28 9.52
102. 16 93.38 105. 31 81.75 102. 64 71.42 94.65 93.45 96.51 93.47 11.56
88.91 82.31 97.34 92.96 76.67 86. 10 80.23 79.52 84.64 83.35 7.01
5 (%) (%)
1% 1% 1% RSD
( 0.02 mg/L) ( 0.1 mg/L) ( 0.3 mg/L) /% /%
87.69 90. 13 88.65 102.20 106. 84 106. 25 106. 05 104.98 106.71 99.94 10.99
114.09 106.74 105.42 85.63 84.65 85.81 92.96 92.77 96. 64 96.08 13.07
113.47 110. 46 99.38 81.79 80.55 81.68 97.87 88.04 93.78 94.11 5.52
99.37 99.21 99.91 87.35 87.96 87.65 92.10 93.54 93.61 93.41 4.26
3- 91.53 90.71 91.77 83.51 83.00 84.13 90. 55 90. 89 90.70 88.53 17.06
103. 14 101.41 101.41 75.64 76.39 76.19 79.04 68.50 69.87 83.51 7.50
112.38 99.55 108. 87 114.29 114.29 114.24 97.30 100. 37 95.67 106. 33 6.12
101.74 101.97 102. 18 88.26 88.83 88.76 94.43 93.72 94.45 94.93 3.80
88.62 89.06 89.32 83.97 84.52 84.52 92.38 91.65 92.02 88.45 4.51
85.51 89.20 85.71 94.54 94.86 94.54 86.77 87.06 86.85 89.45 7.27
109. 67 110. 56 98.89 92.61 92.84 92.55 95.09 95.20 94.78 98.02 6.88
110.36 101. 67 85.46 96.03 96. 13 94.97 96.95 102. 84 97.95 98. 04 3.19
93.78 89.62 91.23 98.34 95.53 96.29 89.92 92.91 92.79 94.30 10.99
: 3.3
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) .
6 (%) (%)
1% 1% 1% RSD
( 0.02 mg/L) ( 0.1 mg/L) ( 0.3 mg/L) 1% 1%
91.04 93.79 98.85 107.00 102. 66 88.03 92.31 87.08 90. 14 94.54 7.24
104.17 85.56 84.17 77.48 80. 69 85.81 81.22 83.44 88. 66 85.69 8.95
92.78 89.15 111.52 82.94 77.58 81.59 85.85 84.74 81.17 87.48 11.52
93.22 89.64 94.47 71.22 87.34 90.11 83.61 84.99 84.18 86.53 7.99
3- 87.94 91.86 96. 81 66.75 82.64 86.15 78.93 80. 11 79.74 83.44 10.39
98.51 105.02 103.63 80.83 99.80 101.35 92.64 93.99 93.53 96.59 7.65
99.26 97.29 74.06 75.11 92.09 92.30 86.99 88.19 87.51 88.09 9.91
86.47 79.55 83.83 72.32 89.35 94.54 95.15 97.01 95. 65 88.21 9.59
92.50 93.29 78.78 86.00 92.46 86.99 88.96 90.91 89.97 88.87 5.10
82.51 72.00 75.88 69.74 85.35 86.28 82.98 84.43 83.46 80.29 7.63
80.09 78.70 82.94 71.48 71.49 76.47 73.45 74.52 77.54 76.30 5.15
104.73 95. 68 100.93 86.09 103.02 104.67 92.04 96.40 93.56 97.46 6.55
79.09 80.63 88.98 81.17 79.92 83.96 87.67 83.75 82.60 83.18 3.23
7 (%) (%)
1% 1% 1% RSD
( 0.02 mg/L) ( 0.1 mg/L) ( 0.3 mg/L) /% /%
91.54 70.17 88.40 114.30 99.69 90. 64 89.70 87.94 84.89 90. 81 12.96
105.61 92.93 101.99 100.17 98.15 88.36 88.30 86.57 83.56 93.96 8.28
94.56 92.21 91.32 96.04 105.71 82.82 85.28 83.60 80.70 90.25 8. 86
109. 00 93.92 105.26 90. 04 105.47 98. 14 98.63 96. 69 93.34 98.94 6.45
3- 102. 15 105.45 98. 65 90. 06 92. 60 88.84 85.45 83.78 80.87 91.98 9.23
86.19 58.58 83.23 107.47 95.06 99.21 89.77 88.01 84.95 88.05 15.34
89.81 73.45 86.73 96.40 103. 60 98.43 89.64 87.88 84.83 90.09 9.71
101.23 77.97 90. 18 84.35 83.10 83.94 81.69 80.08 77.30 84.43 8.75
99.85 102.58 109. 46 103.42 105.71 106.27 90.92 89.14 86.04 99.27 8.50
79.32 104. 62 76.60 83.40 83.67 84.95 78.82 77.27 74.59 82.58 10. 88
93.99 116.24 90.77 91.35 94.28 86.02 87.38 85.67 82.69 92.04 10.74
84.18 111.28 104.05 92.20 90.71 93.80 74.13 72.67 70. 15 88.13 16. 14
90. 15 105. 88 118.95 145.25 104.67 106.75 101.26 99.27 95.82 108. 84 16.77
3.5
; ( ) N \ NN 7 .
° GPC
3.4 .
8
g C, . .
/ . 1 S . .2005.
° 2 N761-2008 10
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clean-up of fatty and matrix components from food extracts in malti—

HPLC N N
12 12 2+ 12 12
(1. 212013;2. /
210028)
: N Co, N

o : Agilent HC-C (3 (150 mm x4.6 mm 5 pum) - ( ) 210 nm 1.0
mL/min 30 Co : 148.5 ~1732.5 ng 99.65%
RSD 0.72% ; 69.42 ~809.9 ng 99.57% RSD
1.28% ; 70.32 ~ 820. 4ng 98.90% RSD  0.81% .

: N N N Co, o
tR284.1 A 110014528(2010)03-0459-03

Assay of cinnamaldehyde costunolide and dehydrocostuslactone in Cinnamomum
cassia and Aucklandia lapp by HPLC

JIA Xiao-bin' > WANG Li§ing'> CHEN Yan™  SONG Shi-hua'®>  WANG Xu-ying' *
(1. Department of Pharmaceutics Jiangsu University Zhenjiang 212013  China; 2. Jiangsu Provincial Academy of Chinese Medicine Key Laboratory of
New Drug Delivery System of Chinese Materia Medica Nanjing 210028 China)

KEY WORDS: HPLC; cinnamaldehyde; costunolide; dehydrocostuslactone; content determination

ABSTRACT: AIM: To establish an HPLC method for determining cinnamaldehyde costunolide and dehydrocos—
tuslactone in the supercritical carbon dioxide extraction of Cinnamomum cassia and Aucklandia lapp. METHODS :
The assay was performed on an Agilent HC-C,; (150 mm x4.6 mm 5 wm) column by UV detector at the wave—
length of 210 nm with acetonitrile-water (gradient elutio) as the mobile phase at the flow rate of 1.0 mL/min and
the column temperature was 30°C. RESULTS : There were good relationships between peak area and sample size of
cinnamaldehyde in the range of 148.5 —1 732.5 ng between peak area and sample size of costunolide in the range

of 69.42 —809.9 ng and between peak area and sample size of dehydrocostuslactone in the range of 70. 32 to
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