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[ Abstract | Objective; To identify the alkaloid compounds of Aconite Lateralis Radix and to probe into
the dynamic changing regularities of main constituents during decoction process. Method: HPLC-Q-TOF-MS was
used to identify chemical constituents and to analysis the content changes of main constituents during decoction
process using dissolution rate. Result; Totally 36 alkaloid compounds of Aconite Lateralis Radix were identified
and the dissolution rates of 25 compounds were determined in the process of decoction. The results showed that
diester alkaloids ( mesaconitine, hypaconitine, aconitine and deoxyaconitine ) decreased quickly and their
content were not detected after decocting 2 h; monoester alkaloids ( benzoylaconine, benzoylmeaconine,
benzoylhypaconine, 10-OH benzoylmeacinine, benzoyldeoxyaconine and dehydrated-benzoylhypaconine) firstly
increased and reached the peak in 6 to 8 h and then gradually deceased. Aconine alkaloids ( mesaconine,
aconine and hypaconine) increased all the time during decoction process. General alkaloids firstly increased and
reached to the peak in 6 to 8 h and then tended to stability. Conclusion: The analysis of the alkaloid compounds
of Aconite Lateralis Radix was comparatively comprehensive and the dynamic changing regularities of the alkaloid
compounds were explored. It provided a reference for quality control and clinic application of Aconite lateralis
Radix.
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Fig.1 TIC chromatogram of Aconite Lateralis Radix

2.1.5 e Gwngsn a1 ks 2
fE 120 V R R R R T E R BE W
394.258 9[ M + H] " B 1, — 2% ot i¥% v ix ¥ A i 7=
ETARFRMFEF, LEYW 1A m/z 2y 376.248 5
[M+H -H,0]",358.236 2[M + H - 2H,0 ],
344.220 7 [M+ H — CH,0H — H,0] ", 340.227 2
[M+H -3H,0]%,326.213 0[ M + H - CH,0H -
2HOI" WM R e+, itk a2 WAE nzh
376.247 4[M + H - H,0]",358.236 0[ M + H -
2H,0]7,340.225 5[ M + H - 3H,0] ", 328.228 2
[M+H-CH,0-2H,0] " f#% 7 &5+, AR 45 ek [ 11,
14] 4 18 344.227 2[M + H - CH,OH - H,0] " &
karakolidine FUSFEE F, 3T L) 115 B, R AT H#E W1k
4% 1 K karakolidine ,/b-&4) 2 2~ chuanfumine .
LAY 10 8 120 V (RS R R 2 A4
m/z 7 358.237 9 ([ M +H] " BT, “HIFiEHm/z
$7342.240 3[M +H - 0] ",340.226 2[ M + H -
H,0]",322.212 3[M + H -2H,0] " A #E H 55 7, AR
P SCERL 10,11 ] 4238, HEWTIZ AL G W2 songorine
fE&Y 14 #8120 V [ FE R B R £ AE
m/z K 470.278 1 [ (M + H] " B F, Tt H m/z
J7452.284 0[ M +H -H,0] *,438.247 9[M + H -
CH,OH] *,406.223 5[ M + H -2CH,OH ] *,388.209 6
[M+H -2CH,0H - H,0]",378.192 6 [ M + H -
2CH,0 - CH,OH] " ,374.192 5[ M + H -3CH,0H ] ",
356.186 4[ M + H - 3CH,0H - H,0 ] * [ % A 5 T,
5k Sk B X B8 S E, itk AR

hyaconine,

] 20 22 ” (‘ \T 1
!l35
WM‘BJ\J@,. JL?% 2 J\ AV J \ N
5 2 2 30 : I 50

55 60

t/min

E% 22 78120 V IR BT 8748
m/z $3590.296 1 (M +H] " B 1, “REiEHm/z
A 558.268 9[M + H - CH,OH] *,540.258 7[ M +
H - CH,O0H-H,0]",526.242 9[M + H -2CH,0H] ",
508.232 2[ M + H - 2CH,OH - H,0 ] * [y e /- 55
5 2 TP % Sk Jer % B X L, HE T IZ AL A W R
benzoylmesaconine,,

&Y 36 £ 120 V FER M RN 2R
m/z 7 630.327 7 W[ M+H] BT, “HIELm/
4 598.2972[M + H - CH,OH] *,570.305 O[ M +
H- 2CH,0]",538.278 6 [ M + H - 2CH,0 -
CH,0H] *,510.282 9[M + H - 2CH,0 - CH,0H -
CO]7",506.252 1[M +H -2CH,0 -2CH,OH] " f9
e AR SRR [6-8,12, 13 T4 il , #EWT iz A &
¥/ deoxyaconitine,
2.2 RS R AL s AR A B o BT
2.2.1 K& {44 25 14 : Shiseido Capcell Pak
Coy 8 EE (3.0 mm x 100 mm .3 pm) . 3% 30 4 2 I
(A)-0. 1% WRIKHE W (B) , B VLB (0 ~ 10 min,
5% ~15% A; 10 ~ 18 min, 15% ~ 18% A; 18 ~
20 min,18% ~22% A;20 ~35 min,22% ~25% A
35 ~45 min,25% ~30% A ;45 ~70 min, 30% ~40%
A;70 ~ 80 min,40% ~60% A;80 ~85 min,60% ~
65% A ;85 ~90 min,65% A) , 3 0.4 mL-min ',
i 30 C i FEHE S pl,

i 2% ESTR, J9 48 7 X ESLT A X, B a4
B 4 000 V, TR 10 Lemin ™', TSR
350 C,Z KTy 40 psi, B T IR JE 105 C, §

=

- 59 .



521 B5H 1 HESSEAFFRE Vol.21,No. 1
201541 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2015
&1 M+ HPLC-Q-TOF-MS 4 #f
Table 1 HPLC-Q-TOF-MS analysis results of Aconite Lateralis Radix
tn [M+H]* (m/z)
No. ey TR WhH BT (m/z)
/min LA PUEH W 2:/mDa
1 3.19 karakolidine C,, H3;5NO; 394.2589 394.2593 -0.4 376.248 5,358.236 2,344.220 7, 340.227 2, 326.213 0
2 3.93 chuanfumine C,, HisNOg 394.2589 394.2593 -0.4 376.247 4,358.236 0,340.225 5,328.228 2
3 5.99 9-OH-senbusine A C,3H3;,NO, 440.264 3  440.2648 -0.5 408.2369,378.263 9,360.253 3
4 6.17 senbusine A C,; Hy; NOg 424.270 0 424.2699 +0.1 406. 258 7,388.250 8,378.263 9,374.232 2,370.239 0,
360. 209 7,356.222 5
5  6.62 16-hydroxycardiopetaline C, H33NO, 364.248 3 364.248 8 -0.5 346.237 0,328.226 8,310.214 3
6  6.68 mesaconine C, HyyNO,  486.270 9 486.2703  +0.5  468.261 3 ,454. 245 3 436. 236 8 ,422. 220 1 ,404. 208 8 ,
378.190 3
7 7.19 senbusine B CpHyNO, 4242700 424.2699 +0.1  406.259 0,394.258 7,388. 251 8,360. 209 7,358.237 9,
342.243 2
8 7.45 karakoline C,, H3;5NO, 378.264 0 378.2644 -0.4 360.253 2,332.221 9,328.227 6,310.214 4
9 7.59 isotalatizidine Cy Hy,NOg  408.2747 408.2750 —0.3  390.264 1,378.262 9,372. 252 6,360. 238 8 ,358. 237 5,
342.242 0,340. 225 7,328. 22 60
10 8.26 songorine Cp,H, NO;  358.2379 358.2382 —0.3 342.240 3,340.2262,322.212 3
11 8.32 aconine C,sH, NOy 500.286 8 500.2859 +0.9 482.282 4,468.261 5,450.250 8,436.235 5,418.230 3
12 8.95 hetisine CyoH,;, NO, 330.207 4 330.2069 +0.5 312.197 5,294.180 6,270.178 4
13 9.25 14-acetykarakoline C,,Hy; NOg 420.2753 420.2750 +0.3 342.241 7,328.230 3,324.213 6,314.236 1,310.216 5
14 9.81 hypaconine Co HygNOg  470.278 1 470.2754  +2.7  452.284 0,438.247 9,406.223 5,388.209 6,378. 192 6,
374.192 5, 356. 186 4
15 10.02 fuziline C,,H;yNO, 454.2799 454.2804 -0.5 436.268 6,418.258 3,404.242 4 ,386.228 1,354.205 9
16 10.69 neoline C,, H3gNOg 438.2855 438.2855 -0.0 420.274 7,402.262 1,388.247 2,374.231 9,356.221 5
17 12.54 fuzitine CyoH,y3NO, 342.170 4 343.1705 -0.1 314.1683
18 12. 66 talatizamine C,, HyyNOg 422.290 3 422.2906 -0.3 390.264 4,372.247 6,358.238 0,340.224 7
19 14.66 chasmanine CosHy NOg  452.2999 452.3012 —0.3  436.268 4,420. 271 2,404. 240 7,388. 249 2 ,370. 237 2,
356.217 7
20 17.09 14-acetyltalatizamine CpeHy NOg 464.301 1 464.3012 -0.1 432.274 3,400.241 7,372.223 0
21 18.04 10-OH-benzoylmeacinine Cy HyyNO|,  606.291 1 606.291 4 —0.3 588.277 8,574.265 0,556.252 9,542. 234 7
22 23.94 benzoylmeaconine C3 HyzNOy  590.296 1 590.2965  -0.4  558.268 9,540.258 7,526.242 9,508.232 2
23 26.0 benzoylaconine C3HysNOy  604.3117  604.3121  -0.4 586.301 0,572.285 8,554.273 3,540. 258 1,522.249 1
24 26.21 13-deoxybenzoylhypaconine Cj, H;sNOg 558.306 5 558.3067 -0.2 526.278 5,508.263 1
25 27.92 benzoylhypaconine C3, H;3NO, 574.301 2 574.301 6 -0.4 542.2742,510.218 4,492.236 3,482.218 4,478.221 3
26 30.95 beiwutine Cy;3HysNOp,  648.3019  648.3019 -0.0 616.276 0,598. 265 4,588.281 3,556.255 1,538.245 0
27 31.19 benzoyldeoxyaconine C;, HisNOy 588.316 8 588.3172 -0.4 556.256 3,542.278 3,524.692
28 33.75  8-oet-14- CyHyNOy,,  618.3273  618.3278 —0.5 568.2427,558.267 2,526.245 6,476.207 4
benzoylmesaconine
29 36.13 dehydrated- C3, Hyy NOg 556.2909 556.2910 -0.1 524.2643,492.2362
benzoylhypaconine
30 36.16 mesaconitine CyHiNO,,  632.3073 632.3070 +0.3 600.292 6,582.270 9,572. 282 9 ,540. 254 7
31 37.79 aconifine CuH,NO, 662.3175 662.3176 —0.1 644.3065,612.280 3,584,285 4,552.259 1
32 41.73 14-anisoylneoline C3, HysNOg 572.3221 572.322 3 -0.2 540.296 0,508.276 9
33 42.12 hypaconitine CH,NO,, 616.3126 616.3121 —0.5 584.286 8,556.291 4 ,524. 265 7,492. 239 4
34 43.12 delphinine CyHy N0y  600.317 1 600.3172  —0.1 522.264 1,490.258 8,458.232 5
35 43.30 aconitine Cy,H,NO,,  646.3227 646.3227 —0.0 628.323 5,596.297 7,586.302 7,554. 276 3,536. 265 7
36 48.89 deoxyaconitine CyHy;; NO  630.327 7  630.3278  -0.1  598.297 2,570.305 0, 538.278 6, 510.282 9,506. 252 1
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2.2.2 MW AR N IR
BF A 200 g, fin 10 3% fl K, 813 B, 0 S 7E o
J5 0,15,30 min,1,2,4,6,8,12,24 h BURE K5 % B
0.5 mL, M BEERE S mL, 5857, 085, BIAS (& 4=
2510 g-L71),

B R A 5 3 - IO B R R R (G =5 i)
292 g WEFRE , B HIEMIVI D K% A 0.05
mol- L' £h R I W 50 mL, $8 5, #8 75 A4b B (T R
300 W, 45 % 40 kHz)30 min, i(#% ,#57, F 12 000

remin B0 5 min KR EEW 2.5 mL,
BEE A A 10 mL, 2], 8o, BI04 (& 2R 25 10 g-
L),

2.2.3 MMESER o3RS W BOK R T
AR A A5 A ¥ 4% 5 pL, T A TROM 0 3% 4,
E o MR AT AL S M + H] T AR B
W], SR IM + H] "By 7, B, ad s g R T
AR R P 25 AR Wi % AR (K B0 A
N s 4 %) 0 T AR/ B P R 32 o0 B 0 T AR, 2
W2,

R2 MFMRAETERUERSWBEHE

Table 2 Dissolution rate of 25 compounds during decotioin process of Aconite Lateralis Radix

No. x| 0 min 15 min 30 min 1h 2 h 4 h 6 h 8 h 12 h 24 h
1 chuanfumine 0.282 0.388 0. 444 0.522 . 627 . 657 L7125 0. 696 0. 682 0. 699
2 senbusine A 0. 463 0.614 0.724 0.871 . 922 . 965 . 046 1.015 0.948 0.983
3 mesaconine 0.389 0. 651 0. 849 1.177 . 696 .411 . 100 3.735 4. 665 6. 834
4 senbusine B 0.333 0.434 0.516 0. 632 . 696 . 723 .721 0.745 0. 693 0.725
5 karakoline 0.422 0.571 0. 635 0.767 . 837 . 875 . 930 0.911 0. 885 0. 875
6 isotalatizidine 0. 444 0.599 0. 673 0. 803 913 . 930 . 980 0.963 0.925 0. 892
7 songorine 0.420 0. 560 0.615 0.738 . 816 . 817 841 0. 858 0. 801 0. 806
8 aconine 0.341 0. 485 0. 656 0.972 .411 .219 . 949 3.533 4.736 7.369
9 hetisine 0.382 0.552 0. 628 0.779 . 914 . 949 .017 1. 064 1.076 1. 064
10 hypaconine 0.347 0. 627 0. 891 1.463 .014 . 124 315 5.22 6. 904 11. 690
11 fuziline 0. 426 0.582 0. 649 0.810 . 886 . 947 . 975 0.963 0.970 0.975
12 neoline 0. 448 0.614 0. 658 0. 836 . 948 . 937 . 976 0.969 0. 839 0. 905
13 talatizamine 0.415 0.559 0. 658 0.765 . 856 . 880 . 926 0.935 0.872 0. 895
14 chasmanine 0.353 0.502 0.587 0.737 . 825 . 893 .918 0.939 0. 855 0. 866
15 acetyltalatizamine 0.379 0. 504 0. 596 0.724 . 769 . 782 . 787 0.791 0.751 0. 698
16 10-OH-benzoylmeacinine 0.357 0.939 1.132 1.535 . 759 . 901 . 955 1.942 1.766 1.239
17 benzoylmeaconine 0.389 0. 694 0. 822 1. 069 . 305 . 470 . 553 1.528 1. 347 0.974
18 benzoylaconine 0.255 0. 494 0. 672 0.953 . 186 . 495 . 687 1.753 1. 663 1.309
19 benzoylhypaconine 0.299 0. 662 0.910 1. 407 . 860 . 327 . 580 2.785 2.710 2.472
20 benzoyldeoxyaconine 0.228 0.422 0.574 0. 824 . 158 . 571 . 874 2. 005 2.063 1. 896
21 dehydrated-benzoylhypaconine 0.269 0. 407 0. 541 0. 860 . 260 . 728 . 020 2.218 1.982 1.310
22 mesaconitine 0.301 0. 042 0. 002 0 0 0 0
23 hypaconitine 0.307 0.218 0.171 0.102 . 038 . 003 0 0 0
24 aconitine 0.132 0. 023 0. 009 0. 004 0 0 0
25 deoxyaconitine 0.259 0. 180 0.128 0. 069 . 022 . 003 0 0 0
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