Zj%2 %4k Acta Pharmaceutica Sinica 2024, 59(4): 899-907 + 899 -

S5XBREMTEYRERLN T ELPIRMRER

B, MEEY, K&E”, Kk

>H,

N '__\_' l
XK F
(1. HEANRAZRApESR, 6 100038; 2. A% e, b 100038)

WE: AN LB EY R EENER RN, S SkIED (Aconitum alkaloids, ATs) [F] B H A = B 1) 2 H
WA, 7E4% 48 7 2 24 L R BRI PR = 25 USRS A WO T2 R o SR, 52 LRI #5 B8 14 IR 5% 0, ATs 75 24 B0
TR o (AN B 3 P 2 00 N R 3 ™ B ), e Bl R — RN R AE . B, FF R A AR 6 v R O
B, CRERIR T E WL T ATs HiAd BE AN 56 77 v 0 W T3k J, L v O € R L VRORR £ — o B 6 A DA
PUEREI T7 5. BhAk, it — PR 5L S bR 5 R ATs P B R SRIR, 4R T 2 T YL S % A S Fa a0 7 4
DA B DNA 2% TERG 3 A P 25 6 31 5 SR W, o ATs PR 36 R I 1 R Fe 48 tH 25 & PR 00 J B8, DAY Dy vk Je o} 2% 40 38 A
KT 2%

KSR Sk R AR, AT Rl 48 U IR

FE 525 DI18.9;0657.7 CHAARIRAD: A N EHS: 0513-4870(2024)04-0899-09

Research progress on detection methods and traceability of alkaloid
toxins in Aconitum species
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Abstract: As the predominant toxic constituent within the Aconitum genus, Aconitum alkaloids (ATs) exhibit
both significant pharmaceutical value and substantial toxicity, have been widely used in traditional Chinese
medicine and the realm of contemporary clinical medicine. However, owing to their high toxicity, inappropriate
employment of ATs in pharmaceuticals, edibles, and the environment will pose serious threats to human health,
inciting a series of toxic incidents. Consequently, it is very important to develop effective analytical methods. This
paper presents a comprehensive review of the advancements in research pertaining to the pretreatment and
detection methods in common substrates, including high performance liquid chromatography, liquid
chromatography-mass spectrometry and rapid detection methods. To explore the specific sources of ATs in actual
poisoning cases, the comprehensive traceability strategy based on plant morphology, chemical fingerprint analysis
and DNA barcoding technology was discussed, proposing a comprehensive prospect for the development of ATs
analysis and traceability, in order to provide guidance for related research within the forensic science domain.
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Figure 1 Structures of common Aconitum alkaloids (ATs). DDAs: Diester diterpenoid alkaloids; MDAs: Monoester diterpenoid alkaloids;

NDAs: Norditerpenoid alkaloids
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Figure 2 Analysis effect of magnetic solid-phase extraction (MSPE) method on ATs. A: Process of MSPE; B: Comparison of recovery of

ATs from meat samples by three pretreatment methods
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ATs RYE T B RS LEEY, XEEWE AR
FErpor A iz, R B TR =R R E AR TR R 2
2 )R, R R 22 ML 4 Hh B L AT 1 il R T 24
i~ PR A i £ Bl S P I AT ) A AR
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Table 1 Detection methods for aconitum alkaloids. MA: Mesaconitine; HA: Hypaconitine; AC: Aconitine
. . . Analytical
Matrix Analyte Sample preparation Detection method fime Recovery LOD Ref.
Aconitum Radix MA, HA, AC Isopropyl alcohol-ethyl HPLC-PDA 33 min 95.8%-101.6% 2.68-7.14 pg-g" [17]
acetate (1:1, V/V)
Blood 4 ATs LLE:ether QTRAP 18 min 78.8%-116.2% 0.31-3.26 ng'mL" [26]
UPLC-MS/MS
Urine 5 ATs Acetonitrile-deionized LC-MS/MS 20 min 82.2%-96.4% 2.5-10.0 ng'mL"' [27]
water (1:1, V/V)
Drinks and MA, HA,AC - SERS 3 min 0.2%-9.0% 5.0 ng-mL" [28]
cooked foods
Herb 6 ATs Acid and alkaid extraction IC-ELISA 5 min - 25 ng-mL" [29]
Radix aconitum MA, HA,AC - ELIDI-MS 30s - - [30]
Fuzi DDAs Isopropyl alcohol-ethyl 2D quantitative <30 min 96.8%-101.1%  36.7 umol-L" [31]
acetate (1:1, V/V) NMR
20 Aconitum 9 ATs . Online extraction <15 min - 0.001-0.015 ng-mL™"  [32]
proprietary ESI-MS
medicines
Rat intestinal MA, HA,AC - DART-MS <10s - Semi quantitative [33]
bacteria
Fuzi Lizhong 5 ATs Ethyl ether extraction and ~ MIR sensor 8 min 95.2%-103.1% 24 nmol-L" [34]
Pills dissolved with 0.05% (MIPs ratiometric
hydrochloric acid methanol fluorescence sensor)
solution
Serum AC - Electrochemical <10 min - 0.18 pmol-L"! [35]
sensor
Suspected poisonous
plants Morphological identification
ol [ Species
} gl Y Identification
Hexh resitings |:> Rl :> Quality control
e Analysis
: U Fingerprint analysis Nature of the case
o e
Biological samples o
Food samples DNA barcoding

Figure 3 Research strategies on traceability of aconitum alkaloids
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Hh ) OG5 IR 3R 5 Miao 5550 B 6 FHAR R 1 ATs 34T &
HIE, 456 VTS B 8 SR S AR LR DA R 28 4 )
B3 AT X = AN S ZG M P R S IX 4y, O Sk 7 b
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EERAL T T 25 1 T AR A

T A SRAE P GU BRI 1 3 57 5 RF 5, UPLC A
e R R 4 BT BE 0, R AN T A% 48 HPLC 5 4 & i 4
VB AR S TC R RAE JC AR R AN A2, 15T R
RO B T R AT SRR BT, SRR A i E
TETE 2 REAEVEAL 5 553 1) R AN ATs W R E 9w R 92
# B 2R Y, Shi SEP N7 T 5 3K JE A ) ¥ UPLC
FaoUE B, 6 13 A0 2 Sk R A AL 121 A S kAT 20 AT,
¥ F8 8 E i  UPLC-QTOF-MS ¥ At W 3 5 5
o2t & A4 A, 2T QTOF-MS $idis 4542 il PCA .
OPLS-DA Fil S-plot #7143 MA.HA.BMA 5 [iff +
RSk AR EPR, AN E T 1SRl E N X 7 5
k5 O bR B, T 5 00 At T 2 b 5B R
B R W2, ATs AR A2 £b T B8 0T 391 VR ATF 72
FEA R, (R AT b BT X ATs AR e 20 B 47
7%, Sui &5 ] UPLC-Q-TOF X} K ML 3% « JR VK H 1)
ATs A W) AT W 78, ik 19 Fh A 5E ATs 8 i)
A bR ), B B B S R 2 s AR B 5 T bk
IX. 76 e R SE, 7R 1A O AR & 1, N AEWIRE
A H ATs RV 3 R
3.3 DNAKE DNAZKEME A ZIME K+
Z Paul Hebert T 2003 4 & X $2& th 1 — Mg 8 3 112
W AR, SR T AR GRS B T IE R K A IR 1
Rl . JE G T A B R M E BT, TR
DB LA R R B R AT X ¢ KR 43 4 b ot AT HE i 4
ECRS ZHAREEER, AGamESEMRE .
[ 1N, AT 3@ ok BB A BT A R A (e B AT
LG — B, B UG R K8 N A ), %
NH Y T TR LAY,

1E Bl b5 b, fnEE KZE IR R KT 2007 SE4) 0 @ or
A iy S5 TS B0 2 R 48 (BOLD). [H 4 DNA % JE 1
Y HE AR IR R R, 2 %R 2 BN & R
K P s AW e . [ R R 2 B 2 A A E
Fr 56 TT R T T 2458 DNA 46054 7% 58 775 5,
L+ RERIS ), O A ERECK I 254 DNA %%
TG % e A 2, P E e b 5 L H A BRI B LK
RN 5% [ 55 22 [ 24 38 95% PA B i B2 W b
H B2 DNA B0 20 T %58 f1 3 5, Sk g N
251 (2015 fR) -

H AT, DNA &I H AR O iz N T A 9P b
YE, TE ATs R 7 A B R 7). Meng R
T E T 53k FR S B 1 8 AN AT AR X AR N DNA
IR, LI Sk 5 AR B X 4 . Wang %
JE T 5k @Y 23 MR AZ R AR, B DNA
WEAKE 0.2 pg-mL", 75 AT & PIFEAS o $2 BUZ T 1R

FE 4, T R T En 5 3k g2 R A, 7 DNA 2%
TEAD % 52 TN TR R DNA & AR f iR -& 4 77 i B
HBEEZR N, ASKBEEYE RN ST MR T
B AE S50
4 REESERE

7E ATs [ 115 4k 22 5 T, QUEChERS 7 4% |72 B2 H
T A EEA R B ATs, Wi 3¢ SR % . SPE 2 H
i 5 AT 2B B 725, TE B 2 DL R A PR A v
B A 2 B RO, TR B A BT ) i 258 2 B 43 B
R 2, BTN A OE B0 T BB A R
Jl AR i AU, a0 2 LW R VA 220555 . MSPETE
545 SPE (13 fils bk — D45 1 A AL BN (8], Fe,0, 44
KABURL A E RS B )12 IR SS A R, 5 438 LA R
0 1E N T ATs fO AT AL EE, AnBR 90K 5 \MIP %5,

£ ATs (A& 77 1, HPLC 5 LC-MS #:A48 H BRAK
A E PR, A2 H AT ATs K0 0 38 S hn ik . SR, BT
TOAH €T 1 A% GRS 56 7 1R T L 2R IR RE O TIA 3 3ok
T2, AR B2 E DL N LA 30 . i R EE T
WA AT SRR O T 4 AEYIRE AR T AT
FR PR RG] . o, NIR AT SERS CL 8 M 3IE 5243 1)
S8 MR E B ATs I RTS8 77 15, L R B R ARk R B
f)77 [; DARTELIDI % 1] LA S EL S5 A BT 3% 53 4, 43 #r
R Z iy ELISAVICA S H A Y6 BBl 1) 4o % 2 A B2
A, 15 ATs 45 #6510, 75 G 73 A i 1 75 2203 AR e
PERIRE L. Rk, DL B ik e T ATs B2 B
A3 o

TE ATs FIBIIR J7 T, 274518 Fl TG4 0 7Lk
AR GUE B . DNA SR H AR, 7] UA 2501 IR FE 32 4
TR R AR YIS S, 2 H L ATs 25 A W1 R 5T 1)
ARG — o BFXTASRI R RE AR, JC H A2 1H 0 R
IHAE AT, ATs AU 7= 7] R Bb J5E 28 i 43 58 B 43 i
WA, B0 6 %5 5 (1 B B AR B . BT XET ATs
VR AR, RRRBOEE L7 1H: — 248K REH THE
I T AL 3 5 A g v, ST A Ak R R —
A5 48 i 53 BT T, TR R 38 I AR R B4 A
XS 507, BERARA TAE N SRS A TR, = RS
MLAE 5 = L X HUE &6 Ge vt 22 07 72 5 AR LB R A
by, eI S ARSE N . DNA &0 505 2 16 2
ST, SEBIATS 073 RS v, & B, DR B N R
A W 7R A

e T IR AL — {E#, Gl R e SCHEAE
AR SCHERANIR SCBE S AR 0 55 L 7k 2 W 1 IR SO A
T RAB TR 5 SRR RS SCE F B SRt 7 — e #H .

FIZ M BT AR 2 B AAEER 2R R
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