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HPLC fingerprinting of total glycosides of Swertia franchetiana
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Abstract: Aim To establish a sensitive and specific HPLC method for controlling the quality of total
glycosides from Swertia franchetiana H. Smith. Methods HPLC method was applied for quality and
quantitative assessment of the phamaceutical extracts from Swertia fmnchetiana H. Smith. The prepamtion
of sample, the HPLC column, mobile phase, elution mode ( isocratic or gradient) and gradient program
were optimized in order to obtain HPLC profile. The HPLC system consisted of a SPD-10Avp pump, SPD-
M1 0AVP photodiode-array detector ( PAD), SIL-10ADVP auto injector. Data were acquired and processed
with the CLASS-VP6.1 workstation. HPLC analysis was performed on a Kromasil Cy; column (250 mm X
4.6 mm ID, 5 Bm) with methanol and water as mobile phase. The column tempemture was set up at
40 C and the flow-rate was 1 mL* min ' . The reference solution of chem ical standards and sample were
injected into HPLC system, separately. Results The HPLC chromatographic fingemprinting of the total
glycosides, showing 16 charmacteristic peaks which were partitioned into three parts: one peak n0 - 10 min
of retention time, nine peaks containing main 1 - 7 peaks in 10 - 15 min of retention time, 6 peaks in
15- 30 min of retention time, was established from 10 lots of their products. By comparison of the
retention time and the on-line UV spectra and their molecule weights of chemical standards, peak 1 - 7

were identified as swertiamarin ( 1), gentiopicroside (2), sweroside (3), isoorientin (4), swertisin
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(5), isoswertisin (6) and swetianolin (7), mspectively. The ratios of peak area between 1 - 16 were in

their extent Moreover, comparison of the HPLC profiles of the total glycosides, the extracts prepared using

another process and the plant indicated that they were closely rlated to each other. Conclusion The

HPLC profiles and quantitative assessment of the total glycosides from Swertia fmnchetiana H. Smith with

high specificity can be used to control their quality and assure lot to lot consistency.
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Table 1 Relative retention (relative areas) of common peaks for 5 shares of a injection sample

Injection Relative retention
1 2 3 4 5 time (area) RSD/%
Peak 1 1.000(1.000) 1.000(1.000) 1.000(1.000) 1.000(1.000) 1.000(1.000) 0.0(0.0)
Peak 2 1.053(0.466) 1.053(0.461) 1.053(0.452) 1.053(0.448) 1.053(0.455) 0.0(1.6)
Peak 3 1.085(0.889) 1.085(0.877) 1.085(0.836) 1.085(0.851) 1.085(0.866) 0.0(2.4)
Peak 4 1.133(0.237) 1.133(0.175) 1.133(0.195) 1.133(0.210) 1.134(0.200) 0.0(11.2)
Peak 5 1.219(0.152) 1.219(0.109) 1.219(0.122) 1.219(0.131) 1.220(0.119) 0.0(5.7)
Peak 6 1.193(0.186) 1.188(0.160) 1.184(0.187) 1.183(0.192) 1.188(0.189) 0.1(7.1)
Peak 7 1.376(0.516) 1.375(0.463) 1.351(0.455) 1.375(0.432) 1.376(0.505) 0.4(3.6)
Peak 8 1.291(0.298) 1.291(0.264) 1.291(0.245) 1.292(0.251) 1.293(0.262) 0.0(3.5)
Peak 9 1.352(0.221) 1.348(0.144) 1.347(0.150) 1.347(0.157) 1.348(0.188) 0.1(8.4)
Peak 10 1.684(0.169) 1.684(0.158) 1.684(0.129) 1.684(0.135) 1.686(0.144) 0.0(0.7)
Peak 11 1.899(0.138) 1.901(0.117) 1.902(0.098) 1.903(0.086) 1.901(0.111) 0.0(8.0)
Peak 12 1.940(0.599) 1.940(0.582) 1.940(0.532) 1.940(0.527) 1.941(0.529) 0.0(2.8)
Peak 13 2.122(0.298) 2.123(0.307) 2.122(0.269) 2.123(0.254) 2.122(0.310) 0.0(3.9)
Peak 14 2.160(0.292) 2.161(0.189) 2.161(0.133) 2.161(0.124) 2.162(0.200) 0.0(16.0)
Peak 15 2.298(0.180) 2.299(0.180) 2.299(0.167) 2.299(0.165) 2.300(0.166) 0.0(2.0)
Peak 16 0.270(0.187) 0.270(0.182) 0.270(0.177) 0.270(0.165) 0.270(0.171) 0.0(2.2)
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Figure 2 HPLC/MS chromatogram of major glycosides of the total glycosides ( A) and the standards compounds of
the glycosides ( B)



Table2 Quantitative analysis data of the standard glycosides (7 =3)

Standard Calibration r MZ::{IELIVH? ! Rej;)ve Y
Swe rtiam arin Y=3x10"X+2.968 x10° 0.999 6 7.40 - 740 98.3
Gentiopicroside ~ Y=4 x10°X +6.598 x10* 0.998 1 14.75 - 590 106.7
Swe roside Y=4x10"X-3.818x10° 0.997 5 5.25 - 525 92.3
Isoorientin Y=9x10"X-5.054x10* 0.999 9 4.25 - 343 88.2
Swe rtisin Y=1x10"X+1.688 x10° 0.999 6 0.312-125 80.0
Swe tianolin Y=2x10"X-2.289 x10° 0.997 9 1.07-171 107.3
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Figure I Components identified in the total glycosides of Swertia franchetiana H. Sm ith
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Table3 Contents of the glycosides swertiamarin (1), gentiopicroside (2), sweroside (3), isoorientin
(4), swertisin (5), isoswertisin (6) and swertianolin (7) in the total glycosides of ten batches, the
extracts prepared using another process (Sample I ) and plant from Swertin franchetiona H. Sm ith.
(Sample IT)

Amount of glycosides /%

Assay sample Batch No. Total glycoside /%
y samp 1 2 3 1 5 6 7 &Y ’
The phamaceutical 1 27.55 12.31 2.58 1.02 0.25 0.23 13.62 57.56
Extract 2 28.88 13.47 2.78 1.03 0.08 0.12 10.04 56.40
3 19.98 8.39 1.73 0.58 0.15 0.14 6.90 37.87
4 24.50 10.37 2.12 0.93 0.08 0.12 3.46 41.58
5 23.89 10.59 2.20 0.84 0.086 0.16 5.80 43.57
6 27.41 13.05 2.79 0.46 0.13 0.18 10. 68 54.70
7 19.60 8.12 1.71 0.50 0.10 0.12 9.72 39.87
8 10.98 10.61 2.13 1.34 0.10 0.14 10.50 35.80
9 18.57 18.10 2.22 1.15 0.12 0.14 3.02 43.32
10 13.89 10.63 1.86 1.61 0.14 0.18 5.16 33.47
Sample I Some Batch 3.57 3.96 5.28 0.49 0.76 0.51 10.74 25.31
Sample II Plant 1.81 0.73 0.10 0.038 0.005 0.01 0.86 3.65
10,11
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