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Research progress on targeted enrichment pre-treatment and

quantitative analysis methods for aristolochic acid components
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(School of Pharmaceutical Sciences, South-Central Minzu University, Wuhan 430074, China)

Abstract  Aristolochic acids (aristolochic acids, AAs) are a class of nitrophenanthrene carboxylic acid compounds
widely found in plants of the Aristolochiaceae family, such as Aristolochia 1. and Asarum 1. Due to their significant
nephrotoxicity and carcinogenicity, the efficient and precise targeted enrichment and quantitative analysis of AAs are
crucial for assessing the safety of related pharmaceutical products and safeguarding public health. This paper first reviews
the latest advancements in targeted enrichment pre-treatment methods for AAs in recent years, with a focus on the
applications of molecularly imprinted polymer adsorbents, magnetic porous adsorbents, and other novel adsorbents.
Subsequently, it systematically summarizes the recent progress in quantitative analysis techniques for AAs, including
chromatography, chromatography-mass spectrometry, spectroscopy, immunoassay, and electrochemical analysis. By
combing through existing research, this paper aims to provide a reference for further optimizing the analytical techniques
for aristolochic acid components, and actively promote the application of new technologies in pharmaceutical quality
control, toxicology research, and safety assessment.
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Fig. 1 Examples of the application of novel adsorbents in targeted separation of AAS pre-treatment methods
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Tab. 1 Application of solid phase extraction adsorbents in the pretreatment of AAs targeting separation

S B4 et % B 1/ (mg/g) LOD/(pg/mL) /% RSD/% Z:7% 3k
MIS / 0.03 64.94~77.73 <0.8 [4]
MIP 1.5 / / / [5]
TMMIPs 8.51 0.27 79.03~99.67 5.78 (6]
Cu-MIP 349.72 0.006 50~68 / [7]
MNs@SiO2M@DNV-A 40.75 0.002 92.2~95.3 1.4~3.5 (8]
Fe304@Si02-TPM@StVp / 0.05 80.9~89.6 2.6~4.9 [9]
CNT/Fe304 @Si02-A 25.61 0.05 92.7~97.5 / [10]
MNP@COF 93.1 1.84~2.21 94.3~109.1 0.2~0.8 [11]
UI0-66-NH2@NMA 35.4 0.1 91.1~106.5 0.9~6.1 [12]
MOF@MAA-MA 25.57 0.02 93.8~111.1 0.6~4.6 [13]
ZIF-67@EIM-MIM 50.9 0.02 82.9~90.1 3.5~4.0 [14]
CMC@CS 7772 0.1 82.9~90.1 0.8~4.5 [15]
Sil@IM-BIM 16.69 / 70.0~110.6 3.5~9.1 [16]
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Fig.2 Schematic representation of the detection of eugenol and aristolochic acid by CsPhBr3@MIP and CsPh(Br/1)3@MIP"*®’
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Fig. 3 Schematic of the detection of AAs by surface-enhanced Raman
spectroscopy combined with fluorescence spectroscopy'*!”
223 HAbkigik
57 A0 (CL) J& R AR 2% B 3l i v = A —
FE WA B, DNITRT H AR Ak A W 2R 474 T i) 5 %
b RO HA RGP & AT B 2 s ToHE
ST 2540 A5 . ORABY 45/ 5L T AuNPs X &K



348 g RO 4l CFL ARl

5 45 &

V- PR A R A3 SR AR T SR T S At ) 0T
F 1 B A2 K ekt AATHEA PRGN . 25 SR 3
KT - FUAL AT -AuNPs-AAT 1K 2 Il AATTE
10~20000 ng/mL ¥ B i [l P 52 30 R AP i 2tk oG &%
(R, 32 77 96 A1) R SR I 3k R 9 7 A 0 B2 L)
2405 L AuNPs , R I T /D A2 1 4 A, St
G SERIN PN IEA R TR U

ITZL MG (NIR) B & —Fp X 2 v AAS

AR G W IDAER s T W R = S 7 AT ST AN VE 11O

AAREEAL 5 CHEN 25433 JH i 21) 35— 2 452 FR %EP%
R 2% (1D-CNN) A5 7 55 4 NIR 0 [X 73 AAs B H2 )
Yy . IV WA SE T —Fh NIR 254 35 80540 ir vk

(PCA) Xfaéﬂt NARGE DA K5 A A [k B2 ) AAT
FEAR AT ME B AT I aR 4 SRR, T e S Y
FEPEAR LG @zxtaéﬂtﬁmlﬂtﬁ%nﬁﬁf\f\l#w&

e B
23 BESHE

o P 3 BT 2 — PP R FH T R P AR 5 5 v S
N HBREA DI T M R O i B S
Sk P R R AR AN R TR A IR
e, TEPETCIEORAIE , 258 5 77 A AR BH A 46 [ At
231 RELFESME

W 4 iR, OU 4838 3 A B 620 nm Z1 €8 &
fie a5, (xCDs ) , S T —FPhe AAT B 2 G fie 3 A i
(FIA).1Z 7 R B AAs BT IR -5 B s i
(mAb) 454 )5 , BEbR P09 BUR 2 A AL B (HRP)
A4k 3,37, 5, 5" DU B3k B K i (TMB) TE i
oxTMB, 1 T N JERL W (15 vCDs & A 9K . %
52 R E TR AT LB, AL 8 K S
T s B G ARIE S BT ik R = T 548% .

S ol Ay

S
'y f T
a\(n Innunogen

T % ,}{0

Coatmg antigen

Antiserum characterization

Animal immunized N\ f’

Monoclonal antibody

Hybridoma screening

|

Chemiluminiscence

Ex: 540 nm Em: 620 nm

¢
@

Fluorescence on

o

Fluorescence quenched

Fluoroimmunoassay

K4 BB Al AAT R B[54

Fig. 4 Schematic diagram of fluorescence immunoassay for AAI detection™"

232 BBEIRGIESHTE

CHEN %573 37 7 —Fh 3 158 A5 X 1) i 4 4
o JE TR 46 45 (1CS) % AAT EAT A6 () 7 % . 1%
T Je R T AAT RGN £ 1 A Bl oI 2 (R 7 A s
T4, AAL SERCHUASE AR, S B FRiCHT
S EEPURSS A KRB a Wi ok . 45 Rk
B 78 e A0 45 10 3% 05 36 X AAT B9 H A HE PR A
6 ng/mL, R ARE T, T 2 25 Al o 1 B KR BR 10
mg/kg R, AT T 2504 AAT A PR AG I . g
EHTRACAATE BARM LTk & S A T

[46

AAs PR HIH S I RN K AR L L (R, BT R
A 3 4% 0 AT 2 s A 0 K DB R A A
KV% SRS . S UGE R LLAE S g T —FH T
T2y AATPRERTIN 9 9K 4 (GNP) T2 JZ AT 4 B
2 (ICA) (L 5). 45 R &Y, B oF il i 0] 1] 978 25 ICA
2% BRI B A4 1 FR 43518 0.25 wg/g F10.5 pe/e,
FFHAES min AT SEE AT RAL A
24 BUZEZE
H b2 2 Bk 2 R 40 o 1 P A 2 M o, T
A2 Lt B A7 L F I B A AR AT A M B



%533

BRLCAR 28 - SRR TR A3 19§ i) 3 i T A BB AR I fik 73 W 7 ot 349

(a) (b)

THIRET A2

N2
ot R T i

B

BALH (PVC) Witk

1S KA (GNP) S 2 B BT S HT s Rl AA LR R
Fig. 5 Schematic diagram of Nano gold (GNP) immunochromatography for AAT detection

L WANG R T KA A B —Fh A 50/
L BERR K AE (MoS,@MW CNTs ) 44 K 52 4 b1 L&A
BB B FL R 7 ks, X B2 v A As HEA T R L 3%
ISR T AAs fAAE ISR S5 00 25 2 Wd it i 1o
AR JF R VT AAs I8 f i . S5, f ik
AL AR AE 0.2~100 wmol/L FY A As 1 J3Z 5 [l PN 42 30
R R RMIBR A 0.06 wmol/L, J&=—F i 24
o AAs PRI U e AN vk L RS , WANG
LR A F A FLBs (OMC) 18 i B ¢ FL AR (OMC/
GCE) f H Ak 2A L RS 4T AAs BEATHG N . &5 R e,
R 1 A FL A5 A 16 5 1 F A bb 3 T BRURD L T L
5RO BB A AR HE AT A LR B T B R

- ————————

\
[ ® : I
 do  g%® )
1 ® 1 NoH a
1N Fe* |
1 I
: MWCNTs :
1 1
\ /

Asarum Real

samples
!‘i‘g /

Houttuynia cordata

ik

&

Electro-
reduction

(©) I

£l

[ [48]

e A W m H A g v, 20 R T 2R A R
BAE AAs I (K 0 . ZHOU 2552 5% 2 A B
B T R ZS OB ER BHC, I FH K vk e Hik
RN A T —)2 MoS,. A B T MoS,-BHC i HL
2L IR ES . BE T MoS,-BHC 15 8% #8 TG T AAs,
2 SRS B R T B g 14.3 nmol/L. JIANG 465 1] 387 P
i FH — 5 7K PR A 0 4 KA 2 T DR T 4 NFO
(K 6), 1 K 5 4 NiFe,0,@MWCNTs (NFO@CNTS)
FH T A 2 TG 0 AAs (Y R 5 i Ak 24 15 B R
NFO@CNTSs % L H 558 1) HL AL 27 1 RE . I 1 2 1
TR 2y AAs Kl 30T AR o3 98 TRk A
PRI I, A B R A% S (0 AR A

2
5
£
1352
£
Stirring 3h 4 ’%& Hydrothermal
0.' ~8& :
&a In-situ growth

CL@® ¢
’O

NiFe,0,@MWCNTs

OCH,
, Modification

S

K6 Mg AT AAs 1) 7 6 b2 AL A% NiFe204@M W CNTs 775 7 [ 2

Fig. 6 Schematic diagram of the construction of a sensitive electrochemical sensor NiFe204@MWCNTs for the detection of AAs'

3 BESRE

Wt 5 R TR LA A B AR AN TR 25, AAs 1Y
L ) 8 AL B 22 )8 R AR BT TR R T
FHHERE . 1 VI R R w22 L R S LR
MBI AT AL BT, ol AAs B ks B et T £

52]

FEALEE R . Rl (ilk DBk e irik Ang
2 ik A5 Z R o BT B R B RE T, O AAs 1R
AIE BT St 1 e 2 A8 AR TBe
JREIARK , AAs B LT 73 B 5 22 18000 [F] i 1
AT T 1 A SN i A A U PR AR 45 1) AR
AE R 5] 53 B 7 T B R TR A KRR 231 BT 4



350

R B R 24l (AR B2

545 4

AR AN W B, B It B 22 o S e g TR A
5 e E PG 1) W BT AR SR A As BOHAR ™
Wy B 8 RS B L R, 2R B BOR A Rl
B QU BENE ST AR A0S 23 1 ELE EOR AR S &, H%
PE— 2B TH 0 B RO AR . 6 22 o3 [R] I
7 1, LC-MS R AREE A A% HAZ AR L e 2 i 20
JoTE A ER I T3 B A B8 L R S B 52 2 o
22 AAs B A7 1 04 [ I 5 1 A Bk 23 A L R
R e G D RE ) RIS L A, B 24 B LIS AR T
SN SR HURDETE (SERS) MIZOLALBEA,
U SRAURE AR B R A RO AAs 2 0
JE AT BET TR SR T vk B AR R 4t 2 AT
REME . 455 N TR BERIL &7 ) Bk | o) A6 D £ dfs
BEAT RE BT AN AL B, 45— 2P4 TH o3 A8 3R A o
Bk, SEBURGIN 25 R B Sh A e F T . Rk, 7%
F T R ISR AU RGN R R RG], Dol A7 B 59
F14 ol JH R0 5 00 1) 77 A AR 45 2 A 2 1R K e
P, AR S R R TTIR . £5 B RTIR, T YRR IR Y
F10] 73 15 5 22 o3 ) I A o0 BT 07 R FE SR 8
N o e 1S ST fate 5 PRt DR =R Sl N
W7 IBCAS T 1) SR ANt i, O T 2 22 A AR L RE B
B2 2 A A B AR B 412 436 B Bh2 L o B HER
S

& % X W

(1] FhEEE, &5, 254, % BATHB A P o JRa i A 1Y)
B AG A B SRR () ], WAL B 2 i CH AR
“2H), 2019, 41(5): 501-505.

(2] BCL, XE, SEHEB, 55 A YRR IR h 25 BUR KA
KB [T T EEACT Y, 2024, 26(8) : 1283-
1293.

[3] CAPRIOTTI A L, CAVALIERE C, LA BARBERA G,
et al. Recent applications of magnetic solid-phase
extraction for sample preparation [J]. Chromatographia,
2019, 82(8): 1251-1274.

[4] WANG L, ZHANG C, CHEN Y,

molecularly imprinted silica materials for effective removal

et al. Dummy

of aristolochic acid 1 from Kaempfer dutchmanspipe root
extract| J ]. Microchemical Journal, 2020, 152: 104463.
(5] PBhFEE:, JasdE, oker. Synsm 1wt o 1 En ik
RaMmsl s 1] 7R, 2021, 38(1):
183-188.
[6] XIONG H, FAN Y, MAO X, et al. Thermosensitive and
magnetic molecularly imprinted polymers for selective

recognition and extraction of aristolochic acid 1[J]. Food

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Chemistry, 2022, 372: 131250.
CAO Y, SHI H, LAN Z, et al. Efficient separation of
aristolochic acid I from Caulis aristolochiae manshuriensis
(Guan-mu-Tong) with copper mediated magnetic
molecularly imprinted polymer [J]. Analytical Methods,
2023, 15(35): 4555-4562.
LIU X, LUO Y, FAN Y, et al. Magnetic quaternary
ammonium polymer bearing porous agarose for selective
extraction of aristolochic acids in the plasma [T]. Journal
of Chromatography A, 2024, 1726: 464965.
JI ¥, JIN R, LUO C, et al. Fast determination of
aristolochic acid I (AAI) in traditional Chinese medicine
soup with magnetic solid-phase extraction by high
performance liquid chromatography [J]. Journal of
Chromatography A, 2020, 1609: 460455.

SHU H, CHEN G, WANG L, et al. Adenine-coated
magnetic multiwalled carbon nanotubes for the selective
extraction of aristolochic acids based on multiple
interactions [J]. Journal of Chromatography A, 2020,
1627: 461382

GUO W, SHI Z, ZHANG J, et al. Analysis of
aristolochic acid I in mouse serum and tissues by using
magnetic solid-phase extraction and UHPLC-MS/MS[J].
Talanta, 2021, 235: 122774.

CHEN P, LI X, YAN X, et al. Solid-phase extraction of
aristolochic acid I from natural plant using dual ionic
liquid-immobilized ZIF-67 as sorbent [J]. Separations,
2021, 8(2): 22.
ZHANG M, LIU H, HAN Y, et al. On-line enrichment
and determination of aristolochic acid in medicinal
plants using a MOF-based composite monolith as
adsorbent [J]. Journal of Chromatography B, 2020,
1159: 122343.

SHU H, CHEN G, WANG L, et al. Metal-organic
framework grafted with melamine for the selective
recognition and miniaturized solid phase extraction of
aristolochic acid I from traditional Chinese medicine []].
Journal of Chromatography A, 2021, 1647: 462155.
SHU H, GE Y, XU X Y, et al. Hybrid-type carbon
microcoil-chitosan composite for selective extraction of
aristolochic acid 1 from Aristolochiaceae medicinal
plants [J]. Journal of Chromatography A, 2018, 1561:
13-19.

FANG L, TIAN M, YAN X, et al. Dual ionic liquid-
immobilized silicas for multi-phase extraction of
aristolochic acid from plants and herbal medicines [J].
Journal of Chromatography A, 2019, 1592: 31-37.

ZHANG J, WANG Y, SUN J, et al. QuEChERS



553 1)

PO, 45« B SRR RS B0 ) 0L ] 8 T b LB AR AN ek A7 D7 TR DI S

351

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

pretreatment combined with high-performance liquid
chromatography-tandem mass spectrometry for determination
of aristolochic acids I and II in Chinese herbal patent
medicines [J]. RSC Advances, 2020, 10(42): 25319-
25324.

MA X R, WU Y W, SHEN Q X, et al. One-step
admicelle to cyclodextrin sweeping of toxic aristolochic
acids by capillary electrophoresis [J]. Microchemical
Journal, 2024, 200: 110480.

HU K, ZHANG Z Y, ZHAO D, et al. Berberine-based
hypercrosslinked advanced

polymer: solid-phase

microextraction  for  high-throughput analysis  of

aristolochic acids in environmental water and herbal
plants[]]. Talanta, 2025, 285: 127333.

YAN Y, HUANG C, SHEN X. Electromembrane
extraction of aristolochic acids: New insights in
separation of bioactive ingredients of traditional Chinese
medicines [J]. Journal of Chromatography A, 2019,
1608: 460424.

WANG Y, CHAN W. Determination of aristolochic
acids by high-performance liquid chromatography with
fluorescence detection [J]. Journal of Agricultural and
Food Chemistry, 2014, 62(25): 5859-5864.

YUAN J, LIU Q, ZHU W, et al. Simultaneous analysis
of six aristolochic acids and five aristolactams in herbal
plants and their preparations by high-performance liquid
chromatography-diode array detection-fluorescence detection
[J]. Journal of Chromatography A, 2008, 1182 (1) :
85-92.

ZHANG J, WEI Z, ZHANG A, et al. Detection
aristolochic acids 1 and 2 in costustoot via electrochemical
method and liquid chromatography [J]. International
Journal of Electrochemical Science, 2016, 11 (8) :
6830-6837.

TAO X, CAO Q, ZHANG Y, et al. Two-dimensional
liquid chromatography based on different modulations
for the determination of aristolochic acid I in Asari Radix
et Rhizoma [J]. Journal of Chromatography A, 2025,
1740: 465573.

CHAN C K, PAN G, CHAN W. Analysis of aristolochic
acids in Houttuynia cordata by liquid chromatography-
spectrometry [J]. Journal of Mass
Spectrometry, 2021, 56(4): e4652.

SRALDE, ATHE, XA, AL 3R D SRES IR AN 2 Fh g
By N AR AL A7 AR A0S DU A7 AN R BRAL £47)
A5 B A AT [0 ] A AR 2 R - b B2 25 AR AL
2019, 21(7): 1295-1305.

WRESY, Bk, b, S5 OB (- =

tandem mass

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

AT 8 I % v 0 A A5 w1 4 R S R4S R (7.
BACE AR, 2022, 38(5): 296-303, 80.

ST, BROASC, XUBKE, 45 . UPLC-MS/MS K {5
TR S A YRR IR [ ] E B 2y, 2024,
26(8): 1319-1325.

SRR, RS, XA, S 25 ABE RS Y
IR ATA I I 2 B BE SRR IR [T ). or i fe ey, 2021,
49(11): 1792-1803.

CHAN C K, PAVLOVIC N M, CHAN W. Development
of a novel liquid chromatography-tandem mass
spectrometric method for aristolochic acids detection:
Application in food and agricultural soil analyses [J].
Food Chemistry, 2019, 289: 673-679.

CHAN C K, JASON CHAN K K, PAVLOVIC N M,
et al. Liquid chromatography-tandem mass spectrometry
analysis of aristolochic acids in soil samples collected
from Serbia: Link to Balkan endemic nephropathy [J].
Rapid Communications in Mass Spectrometry, 2020, 34
(S1): e8547.

AU C K, ZHANG J, CHAN C K, et al. Determination
of aristolochic acids in vegetables: Nephrotoxic and
carcinogenic environmental pollutants contaminating a
broad swath of the food supply and driving incidence of
balkan endemic nephropathy [J]. Chemical Research in
Toxicology, 2020, 33(9): 2446-2454.

ZHANG Y, HAN Y, DONG C, et al. Rapid
characterization and pharmacokinetic study of aristolochic
acid analogues using ion mobility mass spectrometry [ J ].
Analytical and Bioanalytical Chemistry, 2021, 413
(16) : 4247-4253.

LIU J L, XU C L, YANG T, et al. Developed a novel
sensor based on fluorescent graft conjugated polymer for
the determination of aristolochic acid in traditional
Chinese medicine [J]. Spectrochimica Acta Part A:
Molecular and Biomolecular Spectroscopy, 2019, 222:
117239.

YE J, CAI X, ZHOU Q, et al. Molecularly imprinted
ratiometric fluorescent probe for visual and fluorescent
determination of aristolochic acid I based on a Schiff-
base fluorescent compound [J]. Microchimica Acta,
2020, 187(11): 623.

DU Z, LI Y, ZENG C, et al. Dual-template molecularly
imprinted double emission proportional fluorescence
sensor based on CsPbBr; and CsPb (Br/l) , perovskite
quantum dots for visual, selective and sensitive detection
of methyl eugenol and aristolochic acid A[J]. Sensors and

Actuators B: Chemical, 2024, 417: 136189.
GUO C R, YING Y M, YU M, et al. Nitrogen-rich



352

R B R 24l (AR B2

545 4

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

tetraphenylethene-based ~ luminescent  metal-organic

framework for efficient detection of carcinogens[J]. ACS
Omega, 2021, 6(3): 2177-2183.

SONG L, LIU M, TIAN F, et al. A novel luminescent
metal-organic framework as a remarkable sensor for
detecting aristolochic acids in biological fluids [1l.
European Journal of Inorganic Chemistry, 2021, 2021
(17): 1695-1700.

WU S Q, YIN K P, SUN Y, et al. Gold nanoclusters-
based paper sensor for the visualized detection of
nephrotoxic aristolochic acids[]]. Sensors and Actuators
B: Chemical, 2021, 340: 129792.

GAO Y, XUAN T, CHEN F, et al. Protein-docking
sensitivity for

strategy boosting Raman detection

aristolochic acid T [J]. Sensors and Actuators B:
Chemical,, 2020, 304: 127223.

GAO C, ZHANG Q, MA L, et al. Dual-spectroscopic
real-time monitoring of the reduction reaction between
aristolochic acid T and Fe* and its bio-application [1l.
Journal of Physical Organic Chemistry, 2021, 34(7) :
e4194.

OUYANG L, ZHANG Q, MA G, et al. New dual-
spectroscopic  strategy for the direct detection of
aristolochic acids in blood and tissue [J]. Analytical
Chemistry, 2019, 91(13): 8154-8161.

ORABY HF, ALARFA] N A, EL-TOHAMY M F. Gold
nanoparticle-enhanced luminol/ferricyanide chemilumine
scence system for aristolochic acid-I detection in
medicinal plants and slimming products [J]. Green
Chemistry Letters and Reviews, 2017, 10(3): 138-147.
CHEN X, CHAI Q, LIN N, et al. 1D convolutional
neural network for the discrimination of aristolochic
acids and their analogues based on near-infrared
spectroscopy [J]. Analytical Methods, 2019, 11(40) :
5118-5125.

IS, BUANEE, AROCAR, AR R TR ZLAMGIR E R IR
RGN v 2 0] rp RS R B A SRR T ST () ). AR
HPEZZ4E, 2019, 41(2): 122-126.

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

OU A F, CHENZ J, ZHANG Y F, et al. Preparation of

anti-aristolochic acid 1 monoclonal antibody and
development of chemiluminescent immunoassay and
sensitive

carbon dot-based fluoroimmunoassay for

detection of aristolochic acid 1[J]. Foods, 2021, 10
(11): 2647.

CHEN X, HUANG T, HUANG Z, et al. Development
of an immunochromatographic test strip for the rapid
detection of aristolochic acid A in herbal medicinal
materials [ J]. Phytochemical Analysis, 2022, 33(3) :
441-451.

LIS, WU X, SONG S, et al. Development of ic-ELISA
and an immunochromatographic strip assay for the
I [J]. Food and
Agricultural Immunology, 2019, 30(1): 140-149.
WANG Y, MAMAT X, LI Y, et al. Glassy carbon

electrode modified via molybdenum disulfide decorated

detection of aristolochic acid

multiwalled carbon nanotubes for sensitive voltammetric
detection of aristolochic acids [J]. Electroanalysis,
2019, 31(7): 1390-1400.

TrvE  AWAIS 1, 20K, 25 . i Al oA 2 s AT 6l
PUar A 2R T BERELT ] g R4 (A
SRBHERR) ,2025,44(3) : 343-356.

WANG Y, QIAO M, BAIKELI' Y, et al. Soft-templated
mesoporous carbon-modified glassy carbon electrode for
sensitive and selective detection of aristolochic acids[]].
Journal of Hazardous Materials, 2020, 385: 121550.
ZHOU M, TANG T, DENG X, et al. MoS, nanosheets
grown on bowl-shaped hollow carbon spheres as an
sensor for ultrasensitive

efficient  electrochemical

determination of nephrotoxic aristolochic acids in Chinese
traditional herbs[J]. Analytical Methods, 2023, 15(28):
3449-3456.

JIANG H M, ZHANG M, LIU W ], et al. Carbon
nanotube supported spherical nife-spinel heterostructure
for sensitive electrochemical detection of aristolochic
acid [J]. New Journal of Chemistry, 2024, 49 (1) :
273-280.

(RHm&FT PeEH)



