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ABSTRACT: Owing to their dual nature as both food and medicine, coupled with long-term daily consumption, the
safety risks caused by mycotoxin contamination in medicinal and food homologous substances become increasingly
prominent. Mycotoxins exhibit strong toxicity and bioaccumulation potential, thereby pose severe threats to human
health. Therefore, accurate and rapid screening of multiple mycotoxins has become critical for ensuring the quality and
safety of such products and conducting effective risk monitoring. This review systematically summarized the

contamination profiles of major mycotoxins in medicinal and food homologous substances in the past 5 years, analyzed
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the matrix characteristics of different categories, and focused on the progress of sample pretreatment techniques,

optimization strategies for various matrices, and the application of novel purification materials, as well as the key

challenges in this field. It systematically analyzed the technical advances and selection strategies of detection techniques,

and evaluated the performance and limitations of existing typical methods. Finally, it proposed future directions,

including the development of universal pretreatment approaches, the challenges of coupling high-resolution mass

spectrometry for broad-spectrum simultaneous screening, and the improvement of relevant standard systems, to provide

a reference for the standardization and innovation of mycotoxin detection methods.

KEY WORDS: medicinal and food homologous substances; mycotoxins; multi-residue analysis; sample

preparation; high performance liquid chromatography-tandem mass spectrometry
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Table 1 Classification and matrix characteristics of medicinal and edible homologous substances
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Table 2 Classification and contamination profiles of major mycotoxins in medicinal and edible homologous substances
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Table 3 Limit indicators and coverage scope of mycotoxins in pharmacopoeias and regulatory standards of major countries/regions
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Table 4 Optimization strategies of preparation and detection performance for mycotoxin analysis in different categories of medicinal
and food homologous substances
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UPLC); 43 #8803 1 (high resolution mass spectrometry, HRMS),

A3 4 ORIRIZEN 25 R IR Y o Y T b SR w, wf
HAAFEILA R AL (DEFXIRIFIE . ShW2k % mBE R
b, AT RSB . EMR-Lipid 3% C s WL T-BL, 2%
fi i B SR I TR, 2R SRR 5T B e A e v ot
ok R TS P RHIEAI 25 QB2 . SRR AR,
Al GCB. MWCNTs & PSA ERRM4% | 675 L5440
KUy, W AEIEJE L BST ZERAMBIEON; (3) 5L
XL B WA BT, WO
SRS K B I g, R RRACIRE . M
5 IAC LB HAR R e & 4 (MRZEE . P25 m
VERY . LR YERE R, AT RO MR ST, JF45 A PSA &%
2P T, b Iagh, al AR IRIZE S 25 & R
J AT ALFE ) TR R ARES
4.3 FECR M RIEIR A

48 QUEChERS W ) L 28 S0ty iy A, (FLTAT XS
AR IR, AR B I R R R R A
FERFR, ARMEMIIR LBRZHE . R . IR N IR R
BIRSRIE T T A3t LR AR, B s se L b b R %
TR R A AT BIF 5 AR, AF ST B B 5052 2 1)
RPN . RAFEERCRE S MR T I, e
JrH 2R B R R R R R R A AR S . B AT
N A 22 BB B ) 2 A B e SR AN L A FEN 2 LU
R E R 3 K2,

43.1 IR FAEAA

IAC JEFHUFHUARFE R BIPLH S BLA b, BPer:

BERTEMRMHR, 2R ERERERR N E RN TR

BR o ARZHEARSAAED AT s MR . AR . A LI
it 2P 22 . X AR 2 e S U R A R B, AR LA AR 2
£ TR) U5 o b KRS 1o FH 52 BB

ITHENE, 18 D A 3% FIFE (aptamer affinity column, AAC)
VE R B e 5 S R R 2 )12 ST o 3 e A B g A2
ik, HESERDIE . ReRvER . AR, MERARE . R
AT, TABOREMESE IAC FIA L . BABIR
N, SCHEm AAC RIEEH] 10 W, AR R A
90.2%~105.7%, TR T Hp 2528 25 2[Rl IR i P A2 B
TeL 1y A A AR, S B2 0% R o R kL TR R R T R S kv
AR T AT TR .
432 S FYEREY

4 F BB 3R 4 ¥ (molecularly imprinted polymers,
MIPs) 2 i 32 AR 73 5 1] 45 LI B A R S P U A e 118
NTLREW, PSRN THUR” . bR A 5 T8
pH SR 32 . R i r e s, LT MIPs W
4y F EP i [E AH 25 BX (molecularly imprinted solid-phase
extraction, MISPE)4S R, 7F H 1A 7 2 b 51t = 42 Sk e 1
HERCHE Y N U 0 o BT 2 R [ YR BT R A A
MIPs ] i i A B S BT RR E W G E 3 (W1 AFB))H i
WU, ARCERBRETER . w2 b iy It A e, 2
THRGI AR5 R, UGS A S A T PR B H AR
(1 55 e A i AL FEOL
433 mEEMEO R I AAH

T A 20 K S5 R Sl LA S 1 R O 12 BB 5 0 20 B
P, P38 L A I0#E S P SR B 4 B, TORT B0 . b AT
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FH1TE

SEBIRE, ABRIE AL AT PR AR . PRTHAG I A, 2
2 24 R Y5 T i A B A A SRS . BTN R
BYIR R 40454 8 A HIHE 2L (metal-organic framework, MOF)
FEREVERDRL . B ERRE M ADRL S RSN A HUAE ZE (magnetic
covalent organic frameworks, MCOFs)%%

MOF EEEPE #4136 E MOF 4785 L e 1R AR5 e et )
BB B . Guo ZPUE @S T RT
MIL-101(Cr)@Fe;04 44K 1k i B H: [ 41 3 Bt (magnetic
solid-phase extraction, MSPE) 7 ik, HF/N3Z | E K| P,
FIRAEAR ™ b 9 RhELE#E R L E 4R, WA RUHIR
Z LA O T B, W% 83.5%~108.5% (RSDs
1.6%~10.4%), A5 iz 4l 7 1) 452 e i ¢ B0 ] 5 B vl
LR R IRAR ) BRI 228 R AL SRt TR K

MWCNTs {0y L RIBREERT Y, 0 @R IR B A
ARSI RBOR, &R RRE R AR 'R
FERT ML EELTT R, TR SRR (5 SRR A% 5 T 2
TR

MCOFs & —J iR Z AL fh iR bRl e s e 2k |
RIS RIFARENE. Li DS H 1,2,4,5-0
(4-H Ik FE R L) FR[ 1,2,4,5-tetrakis-(4-formylphenyl)benzene,
TFPB]FIX} 4 i (p-phenylenediamine, PPD) A B IR 7 ()
TFPB-PPD % MCOFs Fo/MABE T ik fidh: How HFm
TR T BT M A #E R Rk 69.5~92.2 mg/g MUY ik
B E e, PN A RO S S I b
A AFB, . AFB,. AFG,. AFG,, Ml#x Al i 2 ik
76.4%~112.5%:; i R4 AR E PEET AT A A AT 8 A
b % R Y 5 min, A LRI AR 2 mL, #4E
{5 R

AR S, 3 AL B A e R sk
MRHR e fcm, 5 TR R R RER S T

VIR BRI S S AR e b, 0 I B 2% S P E [ A

RETEAORPRHRVERIAE . Sl i, & 5 L R il PR i
AbER. H R OE AT R A B e TR S 2
J3t, REAS[RIINE Pl 22 200 25 BRI | L3 2 Fh U %
3E IR N RER A AR, ATHRAAZ U FE AT A 5 1)

5 KN FEMRITR

AR RS 0 R0 3 5%, T 0 2 AR I B AR AR
ZO K& AN 3 ANZF % DL ZE @ 2 (thin layer
chromatography, TLC)HI =3 2,317 (high performance
liquid chromatography, HPLC) M E LG MM F AR, &
MF R RSB R ENEE B/ L LC-MS/MS Fl
HRMS AAFEMEE-FHERAE AR, 2YiiEgZFL
O A A0 OUE B9 FE U 7 vk BLBE HK SR v W R I
(enzyme-linked immunosorbent assay, ELISA)FIZ {4 4 5%
{6,357 (colloidal gold immunochromatography assay, GICA)

AR B PRI AR, 3 T B 0 -5 A AR HE
. AFZRMEARERGE . Kb 85 R A
HAME, PR ARSI B A A e

51 RHEENEAR

TLC & f5 71 FH - BB g A 1) 58 v v, AR A
B o . AR AR A L3, nISEBlas R w2 i Ar, il
SRR ICEE R SRR T R o fH TLC REBUERAL, & it
W2, H5 32 3 T, o LA 2 24 6 W) VR4
R R 28 XA EoR . MEE B TR A E,
HPLC Z B TLC BRI = B ik . HPLC 56 %
SNSRI, T SEEL AR WL R R ) R G R
Br, #RENT TLC M wBFE Y, (R34 5520 el 4
SNBSS IR, IR AL B, B T e R S
AR, MUATT R, TLC Ml HPLC 7R3 % M B 5 AR il
BE 5 T AT 3, (HAZ BRF ARG DI B S5 T HiRe )y, B
2 T B JE B 25 A Ry RGN 3 35 2 S 36 2 X 0 25 4T o
52 BIE-FEHKARA

UEAEA, o - 5 1 I PR B A Bk 25 B R IR A 5
ZAGN A R HIE S B B k. 2, LC-MS/MS
AR R | R Sk R e R A W RE AT, S T
LR IS B MBIER 7%, il UPLC SEBi Pk
Iy, 454 ESI R fu s PO D)4 5 sh 2 2 5 M
(dynamic multiple reaction monitoring, d-MRM)#i AR, A 7E
PRV AR A R IS R X A AR B T, A ROkt
SR E L RS . BTSRRI TR, B i R
Pk

HRMS 5 LC-MS/MS /Y48 ) H Fr W5 I AR A [[],
HRMS 3 A 5500 o 5 0 5 8 115 B DL, AT sl
HOARTT AL . 0] BEWAE S MR A R SR, 78k B
IR BB R | B R 2 K R B 2 1 LA AR
ST [ HRMS 752 i e P 5 sk A a1 H i
A LC-MS/MS HLZA, W HFFIERBRMR KR, 2 TE
“LC-MS/MS $EF7 & ft+HRMS | i 0ids” B Ay,
53 RIRFHFERA

TAAE AL A i s SR VA PR I e, PRl O A
FAR BAT EE N M . ELISA F1 GICA 3 THiF-Hiik
FORL, FAERERIE . AR . JoT R IAES S,
i B R B AL A PO A . (R
PRI — 2 W BE P S B R, a2 B A
R, FLBUARAE B 38 SN FT RS 304 Rl 22, RIkrd
PEGE T 2 O 1% - TR I -

i — A BT PG I 0 R, SRR AN AT
LRGSR A . AN, FET 290K FE I 5l A%
JERARLE S DNA 9K 5K 5 2 3c kit 200, T 528 OTA Al
AFB, f#8 R A0, T4 26 5 B MOF 5588 bR 1 1
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DNA /K EERE B85 S A 5, Al 3 1 Fb £ i R XU
B T2 AP i A BT,

IEAh, Dl RGBT . MOFs 25840k 44
BRSO SUE T AR A B B LIRS, dEa 5ok W
fLoF I RE AR At A, TP i AL (5 Ah ) & s 180
SR, R FT AL B R H A 240 T 3L = A b B,
FasE . EE A A 2 2 B ) R I v 1) S I PR
154 R R G UERY,

54 MM S

ISR STIRURY R AP LBL R AT N 31 2 (18 95 i o7 W (=
G RRFE SR AR I 205 . B SR BAR I AE ESI
IR A RE S LA T R SR A BN, FEUE S ek
a8, 774k ME. ME PP 8 R AR BUS BN, M5
UV [ F-(matrix factor, MF)i#H ) 80%~120%7E BT, TR
TETE B E IR TR, 75 RIUR IR it

HAT, P Ah i A+ 5 DU P A v 2 - sk 2
5 RUAR 1 B R o P A A DOV A A R SRR S bR
5%F IR O IEIREL, 454 PSA+C g tMWCNTs 4k, 2%
HEHRELATHZEFRSE ME G, BICR 70.0%~119.0%,
SEHLT IR R PRSI A i VPR D A R 3
JH R Z-Sep+IR R e A 2 B FE IR D B AR 2, 21 Fh I
T E PR 78.5%~100.5%, FiRBFFERY, @it
FEG AL TR Sk BRI S TR, JE IR VL e AhbR ik vl i e &2
B2 £ R b 1 e T R o AFUX ] g 46 5 g ot i I,
ME #3 (MF #8 H£50%), R P bRE S H R I8 o e
B AT RE T

L5 LTIk, ANFRIE RS AR PERR I R
AR EAAEM B 255 . TLC Ml HPLC 1EWE5 AR,
B A BRAERRE, L EARR . TN A R, &
AT BB AN, LC-MS/MS REBUE R . Hr 5k
W, YT EZEEFSWHIES EEME LY S; HRMS 78
T A R HI S A R, AT LC-MS/MS
HI#NFE T BL; ELISA Ml GICA #AERE . AL, &G
Y A0 R R HE A, (H BH P45 SR T 2 1o 03 - B 5 1
UE; B A A R R R v L e bR, (A H AR
5L BR I FA A R . SEBR AR, s BGRIER I E 1Y
(BUE/TR AL I T) . FEAhIE i . BEA S BURAR TR, #ar
Bk 7 A - 1) S - RS AR B A R AR R, DA ER
R S R R A

6 MBERZENMEESTE

UTAESK, @il-FOEB O E AR BERT T R AR
1A BE T, AELT 2 O FATS i s — Le B S SR B

TETE B SV B 7 T, AT 2 80 Rk B s
PR AIAE 20 FRLLT, HLAESEXTR LR | bt 55 8l 2

AL R A, RN 2 6 R R R A AR G A AR A
. 2025 4ERR (R EZ5 ) 9305 5 S50 42 H X 33 Fil
FLIA A R U T R A AR, (A SRR R
ERSZERZEIMAZE. L, eBmREEP T
MBS R . OTA SH WH R, XHHSAERTER . MPA %X
TERERAR R R B /b, IRV Wi %) 2 2 T A T4 o

T FE IS W T, B R R U D B LR R
FEME LT S8 IR E, T 24 £ [ U O 24 A AT 4
Wz, R MRZE. BN AR 2R . st
8 KA, BAMNEETIHM S 2ZFEE. H—ER
TSR R B 2 BT AR [) 5 S v v B T I 408 R e L
TARRCR Y Sl 15 5 TP S ) B, (HPRAT A 5T 0w
KRBT T AT LB 58, AT B iy ik =
FEor I S o TR, ME B3EA 25 458 B3 76 A B 22 611 [l
REE)ZT, REVER ME B E RS, XE—Efk
B F 2T 38 R BRI T

FERRUE M R A TR, BT LA EE ARG I bR v A
fit 55 2 0 SR A T, B 1 2 R A R —
PRSI G — B AR BT . &S ARME GB 5009 F51)5
2y bRECn (o E 20 S8 ) FE A AR | (R
P B S T HAAAE 2S5, S 3 — SRR R WS 5
TRTRETANIG o N e i IR, bbb, A bRk 2 D
oD RULREZE N BER, MR R EE .
1 e 25 28 531 35 3 A < ALk B A > — AR A R vE R TR AR, M
DAt JE o o O A 114 S B M 50K o

7 HERIG

2y B [ B MR T R A A P R 230k, LT
i ) o BTt b 1) A SR S P TS IR AR 287 78, R
i P ] ¢ T A A R 2 5 22 B A i 25 B ) A o
FOWE 106 S ahFh . XL RIS EZ VB, BER
ZNEG, TR S TR T A2 ki 0 B 1 R R,
HIEFUR 22 57 2 o ASSCUAE AR 106 Fhh £ [m]ia
WIS G2, $5 25 RIS JERU B 1A R o 1) LA
BERTGUARAL, RGUEAS T ATALBEOLAL SR w5 A AR
J&, RO T H R TAE R R A I L RO B SR
HEMR R R BT TAFTER AN A o

MEAR L AT, 22 1R 5 R [F K00 C 2 48 R
—HEBR AT 5 o e O A, (ELBE e SR A R AT B
B — i, BT E AR B SRR 2 AE 20 FHLLUE,
5 (R EZGHL ) 2025 AERRER Y 33 PO BT R A H AR
FAAEZER, 5 — 5T, 2807 AUE D RO LI T 58 i
BAE, FXEAN 2 PR AL AR SE L ARZE | A5 I R GEXS
FERTFEATISRAN L, O i B Al APt = 5080 Kt 34 . itk
Hb, B -5 2 i U TS DU AR TR B I 2 FR E
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