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HPLC Fingerprints Analysis of Aconitum sinomontanum from Different Areas and

Content Determination of Two Alkaloids
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(College of Pharmacy, Gansu University of Chinese Medicine, Key Laboratory of Chemistry and
Quality of Traditional Chinese Medicine (TCM) of the College of Gansu Province,
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[ Abstract | Objective: To establish the high performance liquid chromatography ( HPLC) fingerprints of
Aconitum sinomontanum from different areas, determine the contents of two alkaloids, and provide basis for quality
control of A. sinomontanum. Method: HPLC-DAD method was developed to establish fingerprints for A.
sinomontanum, and the contents were determined by Dikma spursil C; (4.6 mm X 250 mm, 5 pum), with
acetonitrile-0. 05 mol-L ™" sodium phosphate dibasic solution as the mobile phase for gradient elution. Similarity
evaluation system for chromatographic fingerprint of traditional Chinese medicine (2012 edition) was used to
confirm the common peaks in 10 batches of samples and evaluate the similarity. SPSS 21. 0 statistical software was

used to make principal component analysis (PCA) and cluster analysis (CA) for the HPLC fingerprint. Result.
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The common mode for A. sinomontanum fingerprint was established; the similarity was greater than 0.90 in 10
batches of A. sinomontanum medicinal herbs; 11 common fingerprint peaks were identified, and the content of
lappacontine and ranaconitinewas determined. All batches of samples can be classified into four groups by using
CA, reflecting the quality characteristics of 10 batches of A. sinomontanum in different areas. Four principal
components with a cumulative contribution rate of 89. 748% were screened by using principle component analysis to
Conclusion: The HPLC

obtain five chemical compositions that could determine the quality of A. sinomontanum. .

fingerprint, PCA and CA methods can objectively, effectively and comprehensively evaluate the quality of A.

stnomontanum.
[ Key words ]

different areas; lappacontine; ranaconitine
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Table 1 Source of Aconitum sinomontanum radix samples

No. WL [a] e T Hl s

S 2016-04-27 54 AL RUIR A A N e 2 5 (T &)

S2 2016-09-20 35 ¥4 PY 7 RGE B K AR B (28R R 12)
S3  2015-05-05 H 4 KWLM A A B Se Wk (25 R RAZ)

S4  2016-09-16  H il 44 I B A0 B AA NG 3 (25 R RAZ)

S5 2016-04-27 HUN A KULMIE F A LR 0 (5 ARAZ)

S6  2016-08-29 35 4 g M LI 1A N St FB L (25 R RAZ)

S7  2016-09-10  PUHEHEE [ i X H w0 3 DX H w00 (2548 R 4%)
S8 20150329  H A KBLEIIE A A B 5 g (254K R4Z)

SO 2016-04-27 WA LB L AR B INE & (R KAL)

S10 2016-09-08 35 ¥4 B MR A A N A~ & (25 R RAZ)

2 FEEER

2.1 (63% %4 Dikma spursil ClgﬁijEﬁ,TE(4. 6 mm X
250 mm,5 pm) , R34 0. 05 mol - L ™' B R — & H/K
W (A)-Z G (B) , B EEVEIB (0 ~ 10 min, 4% ~
20% B, 3 # 1.0 ~0.5 mL - min~"; 10 ~ 25 min,
20% ~25% B, Ji# 0.5 mL - min~';25 ~ 50 min,
25% ~30% B, i # 0.5 ~0.4 mL-min"";50 ~
55 min,30% ~ 50% B, i 0.4 ~ 0.8 mL-min"';
55 ~63 min,50% B, i # 0.8 ~0.6 mL-min "' ;63 ~
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65 min,50% ~ 60% B, 3 # 0.6 mL - min~';65 ~
70 min, 60% ~ 80% B, i # 0.6 mL - min ';70 ~
78 min,80% ~ 100% B, i # 0.6 ~1.0 mL-min"';
78 ~85 min,100% B, i # 1.0 mL-min "), £ %
254 nm, #1335 C,
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Fig.1 HPLC fingerprint of 10 batches Aconitum sinomontanum radix
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Table 2 Relative peak area analysis of common peaks of 10 batches Aconitum sinomontanum radix
No. 1 2 3 4 5 6 7 9 10 11
S1 0.016 0. 004 0. 003 0. 007 0.015 0. 006 0.113 0. 447 0. 005 0. 003
S2 0.013 0. 007 0. 005 0.019 0.014 0.019 0. 060 0.243 0. 004 0. 004
83 0.013 0. 006 0. 004 0. 027 0.018 0. 044 0. 088 0.239 0. 004 0. 003
S4 0.013 0. 007 0. 007 0. 030 0.033 0.043 0. 064 0.303 0. 008 0. 005
S5 0. 020 0. 008 0. 003 0. 009 0. 027 0.019 0.124 0.520 0. 003 0. 004
36 0.014 0. 005 0. 002 0. 020 0.016 0. 022 0.041 0.292 0. 003 0.003
S7 0. 009 0. 003 0. 002 0.012 0. 021 0.018 0. 140 0.375 0. 004 0. 003
S8 0.010 0.010 0. 003 0.014 0.016 0. 022 0. 156 0.276 0. 009 0. 004
39 0.016 0. 004 0. 004 0.015 0.017 0.015 0. 068 0. 305 0. 008 0. 003
S10 0.013 0. 006 0. 004 0. 027 0.018 0. 044 0. 088 0.239 0. 004 0. 003
T 8 #104 1..000,
$di , SPSS 21. 0 BRAFXT 25 0 BEAT R R I/, R 8,859,810 KI5 S1,S5 IV, 4iGm B H =R
FHEH ]~ 4 IR 45 , LA Ff A% 52 0 RE AR DLBE A BE R0 5 S Bl ) &5 S 175 B0 AT LA Sy, ST (04 7™ X)) Joi
BN R A R 20 mE T, Sk gy R, S4 CHOR AED) it 84, 82, 83,86, 88,89,

FBEor 4 R8T Oy 136584 O 11 2K582,83, 86,

£3 10 #t 5 B LG RBCETN

S10 Jrit ik Z ,S1,85 i #i 2% .

Table 3 Result of similarity comparison of Aconitum sinomontanum radix from 10 habitats

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

Sl 1 0.975 0.977 0.981 0. 988 0.979 0.99 0.982 0.982 0.977

S2 0.975 1 0. 999 0.997 0. 968 0.998 0.989 0.989 0.998 0.999

S3 0.977 0.999 1 0.997 0.968 0.997 0.99 0.992 0.996 0.954

S4 0.981 0.997 0.997 1 0.98 0. 999 0.994 0. 988 0.999 0.997

S5 0.988 0.968 0. 968 0.98 1 0.977 0.991 0. 969 0.981 0.968

S6 0.979 0.998 0.997 0.999 0.977 1 0.992 0. 986 0.999 0.997

S7 0.990 0.989 0.99 0.994 0.991 0.992 1 0.991 0.995 0.990

S8 0.982 0.989 0.992 0.988 0. 969 0. 986 0.991 1 0.988 0.992

S9 0.982 0.998 0. 996 0.999 0.981 0. 999 0.995 0. 988 1 0.996

S10 0.977 0.999 0.954 0.997 0. 968 0.997 0.99 0.992 0. 996 1

Xif B 0.989 0.996 0. 996 0.998 0. 985 0.997 0.998 0.993 0.999 0.996

i T AR 1.235 0.756 0.947 0.622 1. 045 0.875 1.616 1. 005 0.950 0.947
s S 2GRS SO R 11 A A W (A5 ) MR AT T LA
S AT AR L 4,
S H 25 AT, B PO AN R R 4 B BT ik Rk F)
§§ 1 89. 748% , b | 85— T L 4r i BEAE (L N 4. 475, 57
s7 ; . ; , 1k %k 40. 686% ;55 — L4 1Y R ?E{a‘j%/ 2.565, 5t

0 5 10 15 20 25
WkK R 23.314% R FEEYT > 2. e Y5,
B2 SEiHEREFTETMRBELSFTHRELER

Fig.2 Dendrogram of cluster analysis of Aconitum sinomontanum

radix

2.4.8 RS HT(PCA) SR SPSS 21.0 Hff

) 43 W 68 5 B 500 B B o A AL L D 2

SHI R 2 TR 3R A, XT 10 4RIl P 5 15
.44 -

R AR R SR TR K WIEH L‘,LX?FHU‘JWJ,
T 5 5 1 v 3 B B D A A () LA A 15 3 2R —
F A AR e AR AR AR, Rk AW
FE 55 5 Sk 2R A B R, LR 5 AN AR AL EE
{H >} 0.912,0.881,0.876,0. 826,0. 801,435 4 11,
8,9,7,5 S, Hp 8 S Hm B H K, SlEN
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Table 4 Characteristic values of common peaks in Aconitum

sinomontanum radix

ESNiWx FEAEAE TIHK R/ % FitviHk %
Al 4.475 40. 686 40. 686
A2 2.565 23.314 64. 000
A3 1. 546 14. 055 78. 055
A4 1.286 11. 693 89. 748
A5 0. 482 4.384 94.132
A6 0.329 2.992 97.124
A7 0.272 2.477 99. 601
A8 0. 044 0.399 100. 000

PR SR AR, 11,75 SR, 5 2 — B I rifi A

1.0 & o
i
0.5 1
@5
~ ° e
R 0.0f------mmmqmmmmas @9------- 8~ -
dé o e &
-05{ °
-1.04 '
-0.25 0.00 0.25 0.50 0.75 1.00
%:d1
B3 S5 HPLCiEgEIE 4%

Fig. 3 2D projection map of HPLC fingerprint of Aconitum

sinomontanum radix

2.5 mOkMEM T E SRS ML e
2.5.1 ZRPEXRRMFEE N B WIBOR G X BES I
AW 0.25,0.5,1.0,1.5,2.0,2.5,5.0 mL JHEE
BES 0 mL, Ao 43 0HR 2.1 BT A% S5 00 A
YA HERERE S L, I e T AR, DL T AR (Y) X T

£S5 HBLEAEESESREMEDRE

Table 5 Results of recovery for lappacontine and ranaconitine

W (X) ATk Ia, 2R, &P EE
0.200 1 ~4.002 pg ktEXRRE U, MIH TR Y =
10 954X +4.741 9 (r = 0.999 8); f 13 3L 7§ 7¢
0.0740~1.480 0 pg kMR RRYLF, MIH TR Y =
10 005X —-3.2526(r=0.999 7).

2.5.2 M EEUE RS A WOBUR A 0 IR
5 pL, 4% 2.1 TR 455 5% 1 i B 40 A, S 6
U, A R 5 S Bk, 5 B R T AR 1Y RSD 43 51 Ry
0.6% ,0.7% , 3R WAL 0K % B2 R AT .

2.5.3 RoEteiky BRI i 2.1 1
TGS SRR, 25T 0,3,6,9,12,24 hilll il
S 3k Bl 5 R A 0 AR, R T AR Y
RSD 535l 1.2% ,1. 2% , 459320 24 h NFE S
et R AT

2.5.4 HEREMERAE  BUE RO SO OR (2
) A% 2.3 WUR 5 vE AT dl A 6 Akl i U
Fie 2.1 WU 38 S5 00 R 40, 10RO ORT
13 3B Y R 4y 8K (0. 742% ,0.753% ,0.723%
0.743% , 0.771% , 0.713% ; 0.267% , 0.285% ,
0.239% ,0.289% ,0.271% ,0.292% ), %5 % %0,
A7 A R E M, S R A S
() RSD 435 2. 0% ,1.8% .

2.5.5 AR RE R RE S 2SR
KOS5 g(m GRS EN0.911% , 2 3 5k
JoT 4340 0. 289% ) 3 6 iy NE B FRE . 4B AAH
T RE SRS B 100% (1 R 15 H 2 R0 A 1 Sk o)
REH 4% 2.3 TR J7 el & R e, AR v 4
2 5 Sk B S B (el R B gy o Sy 97. 8%,
100. 6% ,RSD 4% 51k 2. 1% ,1.2% , 3% B J7 ¥ 1 IA]
WOCR RGP E R IR S,

er B it /mg JA &t/ mg M/ mg [l i R/ % T R %
it M EEHR BSkE mOFE Ok mSPR BSkE SSFR BSkE HmSTER
0. 500 60 1.45 4.56 1.42 4.52 2.85 9.17 99.05 101.90
0.501 64 1.45 4.57 1.44 4.70 2.82 9.22 95. 40 99. 04
0.501 47 1.45 4.57 1.43 4.42 2.88 9.09 99.79 102.27 97,80 100. 60
0.505 15 1. 46 4.60 1.47 4.93 2.93 9.54 99. 67 100. 22
0.506 12 1. 46 4.61 1.47 4.94 2.90 9.58 97.82 100. 60
0.512 81 1.48 4.67 1.48 4.51 2.89 9.17 95.20 99. 80

2.5.6 RS EDE  HCL10 L 5 S ke Al R
W, 3% 2. 1 00T CGE A PERERE AT, T A s 2
XM S B A 5 B, S5 R LR 60 R [ M Y

L5 IR i v e 5 T BRI % Sk BR324 AT AN [ R
(122 5 o AT BE 52 2 245 44 7 R I [R] 2 [N &
LA

.45 .
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Table 6 Contents of lappacontine and ranaconitine of 10 batches of

Aconitum sinomontanum radix %
No. [SEEL S -5 3 5
S1 0. 647 0.173
S2 0.783 0. 385
S3 0.678 0. 206
S4 0.911 0.289
S5 0.512 0.171
S6 0. 687 0.392
S7 1.132 0. 466
S8 0.759 0.200
S9 0.776 0. 261
S10 0.756 0.243

3 g

3.1 SRIBUEF AR SR R TR
BK-FNEE-CTR MR (3:25:25) 5 & K- W b
(6:44) ;57K-95% 2, (6:44) ;95% Z,E4% 50 mL
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