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Simultaneous Determination of Coumarins in Tissue Cultures and
Cultivated Changium smyrnioides Wollf by HPLC

BU Da,YAO Xiao,ZHENG Zi-ting, LI Xiang, CHEN Jian-wei "
College of Pharmacy ,Nanjing University of Chinese Medicine ,Nanjing 210023 ,China

Abstract: In this study,the concentrations of 7-hydroxycoumarin, xanthotoxol , imperatorin and phellopterin in the tissue
culture and cultivated samples of Changium smyrnioides were determined by HPLC. The Agilent-C,4 column (250 mm x
4.6 mm,5 um) was used for the chromatographic separation with a mobile phase of acetonitrile-water solution in gradi-
ent elution mode. The flow rate was 1.0 mL/min. The column oven temperature was controlled at 30 “C. The detection
wavelength was set at 314 nm and the injection volume was 10 pL. The experimental results showed that the concentra-
tions of the 4 investigated coumarins of the cultivated sample in cultivated Changium root cortex was generally higher,
which were 5.8970,1.2710,0.0301 mg/g and 0. 9236 mg/g,respectively. The concentrations of 7-hydroxycoumarin and
xanthotoxol in callus induction of Changium root were 3. 7939 mg/g and 0. 8384 mg/g, respectively. The developed
HPLC method was simple,accurate and reproducible. It was suitable for assaying the contents of coumarins in the tissue
culture and the cultivated sample of C. smyrnioides.
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Fig. 1 Overlaid HPLC chromatograms of mixed standards
(D) and samples (G1-G9)
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Note : D. mixed reference substances; Gl , G2. Changium callus; G3.
callus induction of Changium root; G4. cultivated Changium root; G5.
cultivated Changium root with cork removed; G6. root cortex of culti-
vated plant;G7. cultivation Changium stem and leaf; G8. wild Changi-
um root; G9 wild Changium root with cork removed;a. 7-hydroxycou-

marin ; b. xanthotoxol ;¢ imperatorin ; d. phellopterin
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Table 1  Linear relationships of 4 investigated coumarin
% R LM R AL LR
Compounds Linear equation R? Linear range (pg)

7-#37 = % 7-Hydroxycoumarin Y =24878x +32.360 0.9999 26.06 ~234.54
AR FEW} Xanthotoxol Y =15566x +38.595 0.9994 26.04 ~234.36
FXH#1 2 Imperatorin Y =23808x + 3. 9400 0.9999 4.832 ~43.488
IS TG Phellopterin Y =31209x -1. 8670 1.0000 6.212 ~55.908
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Table 2 Recovery results of 7-hydroxycoumarin

PR i Pl

A

I Mg SR iR

?0%’ Weight Content of the Added amount  Detected amount Recovery Average recovery *Eég??i/ﬁi
' (g) samples (mg) (mg) (mg) (%) (%)
1 1.0008 0. 5406 0.3909 0.9256 98.48
2 1.0001 0.5402 0.3909 0.9306 99.85
3 1.0003 0.5403 0.3909 0.9195 96.99
4 0.9983 0.5392 0.5212 1.0653 100.92
4 0.9999 0.5401 0.5212 1.0593 99. 60 99.97 2.00
6 1.0019 0.5412 0.5212 1.0621 99.93
7 1.0005 0.5404 0.6515 1.1811 98.33
8 1.0012 0.5408 0.6515 1.2050 101.9
9 1.0011 0.5407 0.6515 1.2159 103.62
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Table 3 Recovery results of xanthotoxol
= e H A = 7 % 3% %

FE Wit Comowetthe Ak amun Dol amout Ry Aviage mcmery P RENE
o (2) samples (mg) (mg) (mg) (%) (%) RSD (%)
1 1.0008 0.2838 0.2083 0.5022 104.82
2 1.0001 0.2836 0.2083 0.4864 97.33
3 1.0003 0.2836 0.2083 0.4979 102.82
4 0.9983 0.2831 0.3124 0.5938 99.42
5 0.9999 0.2835 0.3124 0.5876 97.29 99. 83 2.69
6 1.0019 0.2841 0.3124 0.5924 98. 64
7 1. 0005 0.2837 0.4166 0.6911 97.77
8 1.0012 0.2839 0.4166 0.6948 98.61
9 1.0011 0.2839 0.4166 0.7078 101.73

x4 BRATEARINAEOKRKEER
Table 4 Recovery results of imperatorin
NETR i S B pER AlES S AT (] WA 3% B
FE W ool Ao Dot Ry A ey IS
] (g) samples (mg) (mg) (mg) (%) (%)
1 1.0008 0.01040 0.004832 0.01517 98.54
2 1.0001 0.01040 0.004832 0.01526 100. 55
3 1.0003 0.01040 0.004832 0.01502 95.54
4 0.9983 0.01038 0.009664 0.02034 103.03
5 0.9999 0.01039 0.009664 0.01987 98. 00 99.12 2.56
6 1.0019 0.01041 0. 009664 0.01965 95.51
7 1.0005 0.01040 0.01449 0.02478 99.16
8 1.0012 0.01041 0.01449 0.02511 101.39
9 1.0011 0.01041 0.01449 0.02495 100.29
RS MEKNEENEELIKRRIE SR
Table 5 Recovery results of phellopterin
i i H A = A % Tt %
JJN?:% @iﬁ (j:)\rffsf OEI; ie Adi[fl/;rium Detegl;ue?fnount R%jii’ ij;fge[ilgfily *Hézfiz%/ﬁi
] (g) samples (mg) (mg) (mg) (%) (%) i
1 1.0008 0.01431 0.009318 0.02375 101.29
2 1.0001 0.01430 0.009318 0.02387 102. 68
3 1.0003 0.01430 0.009318 0.02349 98.580
4 0.9983 0.01427 0.01553 0.03013 102.08
5 0.9999 0.01429 0.01553 0.02979 99.75 99.99 1.94
6 1.0019 0.01432 0.01553 0.02928 96.28
7 1. 0005 0.01430 0.021742 0.03583 98.99
8 1.0012 0.01431 0.021742 0.03609 100. 14
9 1.0011 0.01431 0.021742 0.03608 100. 10
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Table 6  Determination of 7-hydroxycoumarin ,xanthotoxol ,imperatorin and phellopterin in different samples of C. smyrnioides (mg/g,n =3)

4% P4 PRI gmmux  GEEW EEWE WA
No. Sample name weight (g) 7Tydroxycoumarin Xanthotool Tmperatorin — Phellopterin
1 5 BRI MAGA S Callus of No. 5 culture medium 2.0013 0.4398 0.3311  0.0060 0.0109
2 7 BRI 414 Callus of No. 7 culture medium 2.0015 0.4398 0.3311  0.0060 0.0109
3 AL AR Callus induction of Changium root 0.3010 3.7939 0.8384 0.0254 F K
4 A 5 A AR Cultivated Changium  root 1.0008 0.0977 0.0084  0.3279 0.2969
5 FRIES L A AYMR Cultivated Changium root with cork removed  3.0023 0.0348 0.0042  0.1063 0.0888
6 HH5 AR Cultivated Changium root cortex 0. 1001 5.8970 1.2710  0.0301 0.9236
7 A3 525 Cultivated Changium stem and leaf 2.0022 0.2351 0.0617  0.1112 0.0210
8 B4 fh 4o M8 Wild Changium root 1.0013 0.0875 0. 1203 0.0682 0.0659
9 24 5 Fo4 2 44 Wild Changium root with cork removed 3.0020 0.01515 0.0270  0.0051 0.0023
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3.1 EKRERE H 2 6 A UL, 7-F8 54 LR AR RUEE Y L R
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