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Abstract: Objective To investigate the content changes of alkaloids in stems and leaves of Aconiti Radix at different growth period.
Methods The Phenomenex Cis column (150 mm x 4.6 mm, 5 pum) was used and 0.1% formic acid aqueous solution-acetonitrile was
selected as mobile phase; The mass spectrum was scanned by ESI* multiple reaction monitoring (MRM) mode. The HPLC-MS/MS
method was established for the simultaneous determination of aconitine, mesaconitine, hypaconitine, indaconitine, benzoylaconine,
benzoylmesaconine, benzoylhypaconitine, aconine, fuziline, neoline, talatisamine, songorine, higenamine, and salsoline in the stems
and leaves of Aconite Radix. Combined with principal component analysis (PCA), the transfer rule of various alkaoids was tracked in
the growth cycle of Aconiti Radix. Results Methodological validation results showed that the linear range of the 14 compounds was
good (2> 0.990 0). The limit of quantification was 2.27—18.27 ng/mL, and the average recovery was 94.73%—104.50%. The results

showed that there was considerable amounts of alkaloids in stems and leaves of Aconiti Radix, and the total contents of alkaloids in
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stems were higher than those in leaves. In May, June, July, and August, the total content of alkaloids in stems was 0.087 1%, 0.182 8%,

0.141 0%, and 0.199 4% respectively, which showed a wave-like upward trend. The total content of alkaloids in leaves was 0.074 7%,

0.075 9%, 0.081 4%, and 0.058 9% respectively, which showed a trend of rising first and then decreasing, and the total content of

alkaloids in leaves was highest in July. Conclusion PCA found that the alkaloids content in stems and leaves showed different

variation trend in the different period. The considerable alkaloids in stems reached the peak value at the harvest time. The amount of

alkaloids is considerable, which has the potential and development value of becoming new medicinal resources.
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4.6 mm, 5 um), i)illiij]*ﬁj"j Ol%Eﬁﬁﬁ?ﬁYﬁ‘?ﬁ (A) - AC 646i3/105:1 180 50
ZHE (B, BAREVERL (0~1 min, 2%~20% B; 1~ HA 616.3/105.0 180 46
. . DA 630.3/105.1 200 46
5 min, 20%~50% B; 5~10 min, 50%~75% B; BMA 500.3/105.0 205 46
10~15 min, 75%~100% B); AFjiEN 0.45 BAC  604.3/105.0 180 45
mL/min, i 30 C; #FEE S pL. BHA  5743/105.0 200 46
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Fig. 1 MRM chromatogram for components to be tested
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32.200 pg/mL BMA.4.500 pg/mL BHA.0.520 pg/mL
AN, 9.100 pg/mL FU. 2.032 pg/mL NE. 1.650 pg/mL
TA. 2.904 pg/mL SO. 60.134 pg/mL HI. 6.240 pg/mL
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Table 2 Forteen kinds of alkaloids of regression equation, correlation coefficient, linear range, LOD, and LOQ

AW, EEWE = ” et B/ (ug'mL ™) LOD/(ng-mL™) LOQ/(ng'mL™)
AC Y=37 436 X+900.91 0.999 3 0.010 20~1.304 00 0.79 3.20
MA Y=19 840 X+3 707.8 0.998 9 0.045 00~11.520 00 0.77 3.02
HA Y=13 769 X+7.464 8 0.999 7 0.003 72~0.372 00 0.70 2.70
DA Y=17 124 X—64.283 0.996 7 0.003 48~0.464 00 0.66 2.60
BAC Y=14 991 X—81.709 0.993 5 0.003 36~0.336 00 0.71 2.91
BMA Y=11976 X—37.124 0.996 6 0.004 83~0.644 00 0.74 3.09
BHA Y=17 357 X—68.626 0.996 0 0.003 60~0.360 00 0.87 3.37
AN Y=10935 X+82.031 0.995 6 0.003 12~0.312 00 0.54 2.27
FU Y=13 671 X+200.09 0.999 3 0.018 20~1.820 00 3.86 15.86
NE Y=11 687 X+1.789 2 0.998 4 0.007 62~0.762 00 1.83 7.41
TA Y=22519 X—12.615 0.999 9 0.006 70~0.670 00 1.66 6.65
SO Y=3841.3 X+82.675 0.995 1 0.019 36~1.936 00 4.50 18.27
HI Y=4081.8 X+92.212 0.999 2 0.008 04~0.804 00 1.79 7.32
SA Y=2231.5 X+35.356 0.9913 0.036 40~0.728 00 1.62 6.56
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R3 MMEMENLENELR (x+5,n=6)
Table 3 Content of 14 kinds of alkaloid determination results (x+s,n=6)
o B E/(ug-g ™)
A 34y AC MA HA DAug £ BAC BMA BHA
% 5 31.69+ 3.15 135214 991 58.17+ 493 4454027 0.17%0.02 133.58 £5.77 4.42+0.58
6 12548+10.40 309.60+14.40 221.32+16.87 38.26+395 0.35%0.04 192.00+8.30 11.63+1.09
7 81.23+ 6.53 295.60+1743 107.87%+ 6.81 7.27+£0.83  0.541+0.07 300.82+8.08 10.60+1.25
8 12935+ 435 602.00+ 6.39 163.64F+ 560 9.19£1.06 0.98+0.14 87.35+9.28 6.57%0.80
s 13.14+ 1.92 113.01x 8.11 23.16+ 2.82 2.67%+0.67 0.03%0.01 10.84+1.52 2.97+0.40
6 2331+ 3.60 136.101+18.87 4048+ 439 420%+046  0.05+0.02 14.32+1.10 6.52+0.44
7 3340+ 2.16 199.74+10.55 30.89+ 233 3.15£0.24  0.06%0.02 64.27+3.51 14.4441.69
8 6.48+ 044  42.061+ 3.48 40.01+ 529 228+0.26 0.04+0.01 5.0410.50 8.2940.68
. TR (g g
AL A AN FU NE TAEHg 2 SO HI SA
% 5 44.61+2.87 118.224+4.33  169.12+ 7.87 3.65+0.29 93.14+ 2.74 9.60+ 0.74 12.75+ 0.83
6 9.98+0.67 176.691+9.60 625.84+40.21 20.30+1.42 108.61+ 6.25 825+ 1.62 50.09%+ 2.04
7 17.63+1.12  63.82+544  429.29+26.05 5.631+0.17 79.62+ 4.49 773+ 022 4232+ 2.48
8 9.02+0.89 77.45%3.03 249.01117.88 9.01+0.64 502.71+18.29 2390+ 2.23 256.20% 5.61
s 1.23+£0.04 21.5942.23 39.01+ 1.79 411+0.44 9611+ 320 71.77% 571 159.84+% 7.03
6 2.69+041 39.28+6.41 129.75+10.41 10.28+2.10 23.82+ 1.14 41.32+ 329 225.06%18.71
7 3.73+0.51 31.33%£3.06 14542+ 575 5.08+038 37.53%+ 629 6495+ 2.58 124.27+ 9.03
8 1.19+0.17  27.1742.58 5536+ 4.02 8.76+1.10 134.36+ 9.63 206.83+12.56 74.65+ 4.37
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Fig. 2 Forteen alkaloids component content in stems and leaves of Aconiti Radix in growth period of dynamic change trend
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Fig. 3 Forteen alkaloids contents stems and leaves of Radix Aconiti in growth period of PCA and chart (A, C) and load

&3

diagram (B, D)
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