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Abstract Objective: To establish an HPLC method for the simultaneous determination of 6 major alkaloids including

humantenidine, gelsemine, koumine, gelsenicine, gelsevirine and humantenine in the stem of Gelsemium elegans
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Benth. , and to compare the difference of the contents of these alkaloids in samples from different habitats. Methods: The external
standard method was performed on a ZORBAX Bonus—RP Analytical column (4.6 mm x 250 mm, 5 wm )with a

gradient elution using methanol and 0.1% formic acid. The column temperature was 30 “C. The flow rate was 1.0

mL * min”' and the detection wavelength was set at 254 nm. 32 batches of samples were determined and the results

were analyzed by cluster analysis. Results: The linear ranges of humantenidine, gelsemine, koumine, gelsenicine,
gelsevirine and humantenine were 1.00-50.06 pg*mL™ (r=1.000 0), 1.13-50.85 pg*mL™"(r=0.999 8 ),
1.16-52.20 pg*mL™" (r=1.000 0), 1.16-52.20 pwg*mL™"'(r=0.999 7), 1.06-50.88 pg-mL ™" (r=0.999 7),
1.01-50.50 pg*mL™' (r=1.000 0 ) ,respectively. The average recoveries were 93.1%—103.8% with the RSD
ranging from 2.0% to 2.9%. The content ranges of humantenidine, gelsemine, koumine, gelsenicine, gelsevirine
and humantenine in samples from different habitats were 0.136-2.202, 0.564-2.686, 0.718-3.553, 0.160-2.025,
0.151-3.493 and 0.288-4.700 mg - g, respectively. 6 alkaloids in samples varied in habitats and 32 batches of

samples could be clustered into 6 cassifications. Conclusion: The proposed method offered reference for multi—

component determination of G. elegans. Obvious classification was found in contents of 6 compounds in G. elegans

from different habitats , which provided basis for habitat identification of the drug.

Keywords: Gelsemium elegans Benth.; Duanchangcao; Humanteng; Dachayao; Yege; alkaloids ; humantenidine ;

gelsemine ; koumine; gelsenicine ; gelsevirin; humantenine ; multicomponent determination of traditional Chinese

medicine ( TCM ); cluster analysis; HPLC

H) W) Gelsemium elegans Benth. & 5 4% F Loganiaceae
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Fig.1 Chemical structures of six alkaloids in Gelsemium elegans
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R1 6 THIHEMEXRRNRKEEER
Tab.1 Linearity, LOD and LOQ of six alkaloids

y B d e R pi E PR
14 , OIEpRE ' -
(linear range )/ . . r (LOD)/ (LOQ )/
( component ) 1 ( regression equation ) 1 a
(pg-mL™") (pg-mL™") (pg-mL™")
B EEBERLT ( humantenidine ) 1.00~50.05 Y=11.114 5X +0.920 6 1.000 0 0.065 8 0.2193
W (gelsemine ) 1.13~50.85 Y=11.247 3X+1.976 4 0.999 8 0.197 1 0.500 0
541 Z T ( koumine ) 1.16~52.20 Y=7.937 3X-0.495 7 1.0000 02122 0.8169
W E T ( gelsenicine ) 1.16~52.20 Y=13.546 0X+0.627 3 0.999 7 0.378 2 0.527 3
FWILERR ( gelsevirine ) 1.06~50.88 ¥=5.396 6X-0.191 8 0.999 7 0.256 5 0.736 1
B2 B8 2, (humantenine ) 1.01~50.50 Y=7.261 5X+0.923 6 1.000 0 0.360 7 0.8417

233 fEtiRAE B — A A (R R
9 S19), 4y W AE #4555 0.2.4. 10, 12 124 h #E ¢
10 pL, id s & N IR W) R T W)
KO W) LB &2 B0 £ 1 e T AR, AR A i
T RSD 43514 1.3%.0.97% . 0.33% . 0.92% . 0.35%
F10.38% , A AL AR AE 24 h RS .

234 BmEMIRE A —FE S (45 0 S19)0.2
g M6 03 NG BRE , H7 “2.2.27 WiF J7 vk il & Ak
VSR, E DR 25 T HERRIN A , D755 &2 TR RN
WWEF VIR T VIR T V) ERIEA S

- H 8 R 2,202, 1.907 ,3.178 . 2,025, 2.376
1.778 mg g, & & RSD 4390 1.2%.0.34% . 0.76% .
0.89% . 0.65% F1 1.192%. Z5FFIHEZ MR LT

235 REECRAES B 2.3.47 IR U 6 4>
WO S ERER AR 0.1 g 35 o 1 RSB FRE , B 3 )
TR 8 (43530 Sk L0 B 21 80% . 100% . 120% )
FATA &2 BERR N ) K IR F IR C W)
SRR A2 B £ A X R S L 45 “2.2.27 TR vkl
AU W, SRR E | SR A AR I B P IR 1] i
ORI 2,

R2 MR RREER

Tab.2 Results of recovery tests

% B JMAGE WAHE S IR RSD/%
( component ) (original ) /mg (added ) /mg (found ) /mg (average recovery ) /% (n=9)

W BERR A ( humantenidine ) 220.20 180 410.54 +0.07 103.8 2.8
225 45273 £0.10
258 485.32 +0.05

) H ( gelsemine ) 190.66 150 345.38 + 0.04 103.3 2.1
203 400.10£0.16
235 433.49 = 0.04

FW)ZF ( koumine ) 317.76 248 560.78 + 0.13 98.8 23
310 628.39 +0.24
379 690.12 £0.12

FWE . ( gelsenicine ) 202.47 158 350.73 + 0.03 94.5 2.7
197 383.54 +0.09
236 430.58 = 0.02

FWIZRAR ( gelsevirine ) 237.58 180 410.28 +0.13 96.9 2.0
230 462.51+0.20
282 509.93 £0.21

] & 08 £, ( humantenine ) 177.77 140 306.98 + 0.07 93.1 2.9
173 338.74 £ 0.07
215 378.63 £0.02

hhiHE i
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24 FEADUE TR B35 A FHERE 10 L D0 e T AR, AR s v it
PRICTJ8R 1 32 HEA R B W) 2SR R R 0.2 SRS & 4R IR 3.
g, 4% “2.2.27 Wi B Ikl s i i, 4% Bad 2.7
®3 H@mABNELR(n=3)

Tab.3 The contents of six alkaloids in 32 batches of Gelsemium elegans from different habitats

‘ 3 & H (content) / (mg+ g ) SR
FEdd EST - P wikmz,  Cotal)/
Csample No.) (habitat) BRI AW BIWIERT ARSI ek ota

Chumantenidine) (gelsemine) (koumine) (gelsenicine) (gelsevirine) (humantenine) (mg-g™")

S1 " HHEE R (Zhaogin, Guangdong) 0.560 0.984 2.743 0.735 2.451 1.083 8.556
S2 J" 2R PR (Zhaogin, Guangdong) 0.587 0.704 2.064 1.181 1.548 1.173 7.257
S3 J7PEHE T (Nanning, Guangxi) 0.247 0.851 1.397 0.646 0.776 0.668 4.585
S4 J7 iR T (Nanning, Guangxi) 0.251 0.959 1.948 0.529 1.442 0.841 5.970
S5 7 PEITHE (Hechi, Guangxi) 0.439 0.822 2.475 0.988 0.835 1.083 6.642
S6 TSt (Guigang, Guangxi) 2.192 2.686 3.315 0.410 2.920 1.780 13.301
S7 WILAN/K (Lishui, Zhejiang) 0.273 2.513 1.874 0.287 1.730 0.702 7.379
S8 L7 % (Livan, Anhui) 0.234 1.375 0.913 0.526 0.197 0.632 3.877
S9 YLPE#JN (Ganzhou, Jiangxi) - 0.564 0.779 0.275 0.887 1.066 3.571
S10 WAAE3RT] (Jingmen, Hubei) - 0.635 1.033 0.387 1.138 1.014 4.208
S11 FE 7748 (Ningde, Fujian) 0.934 1.137 3.242 1.694 2.585 2.060 11.651
S12 AR A T4 (Ningde, Fujian) 0.373 0.938 3.551 0.948 1.851 1.761 9.422
S13 &N (Longyan, Fujian) 0.684 1.864 3.553 1.370 3.034 1.840 12.345
S14 A (Longyan, Fujian) 0.196 2211 1.630 0.202 1.476 1.091 6.806
S15 A (Longyan, Fujian) 0.136 1.321 0.718 0.160 0.343 0.288 2.967
S16 i v (Longyan, Fujian) 0.882 2.011 3.487 1.187 2.713 1.404 11.683
S17 Tl (Longyan, Fujian) 0.348 1.249 3.367 0.490 2.500 1.685 9.639
S18 tEg e # (Longyan, Fujian) 0.588 1.591 3.056 1.336 2.959 1.755 11.285
S19 AR AR (Fuzhou, Fujian) 2.202 1.907 3.178 2.025 2.376 1.778 13.464
S20 AR (Fuzhou, Fujian) 0.192 - 2.592 0.909 0.151 4.700 8.544
S21 FEEAEI (Fuzhou, Fujian) 0.214 1.010 2.736 0.592 2.170 1.578 8.300
S22 AEEAE I (Fuzhou, Fujian) 0.551 0.686 1.455 0.434 0.982 0.936 5.045
$23 A (Zhangzhou, Fujian) 0.417 1.240 2.548 1.150 2232 0.976 8.563
S24 HE R (Zhangzhou, Fujian) 0.458 1.538 2.045 1.043 1.953 1.004 8.041
825 Faa RN (Quanzhou, Fujian) 0.675 1.579 3.047 0.967 3.077 2.181 11.526
826 FEE I (Quanzhou, Fujian) 0.508 1.522 2.821 0.836 2.254 1.383 9.324
827 FEH I (Quanzhou, Fujian) 0.542 2.049 0.983 1.570 3.493 2.606 11.244
S28 13 7 (Xiamen, Fujian) 0.542 0.716 2.467 0.650 0.766 1.126 6.266
S29 HEEEH H (Putian, Fujian) 0.809 1.441 3.329 1.036 2.228 1.882 10.725
S30 FEE T (Putian, Fujian) 0.969 1.380 2.943 1.195 2.616 1.881 10.984
S31 & =W (Sanming, Fujian) 0.588 1.058 2.585 0.954 1.866 1.237 8.286
S32 @ =W (Sanming, Fujian) 0.631 1.573 3.269 1.470 2.467 0.933 10.342
RSD/% 80.18 40.88 37.21 52.62 48.53 54.73 34.56

7 (note ): “=" NRKH (“=” mean not detected )

AR S
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