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ABSTRACT: Procymidone is a fungicide pesticides, the main function of which is to control Sclerotinia
sclerotiorum, gray mold and black spot of vegetables, fruits and crops. Because of the good antifungal effect, high
efficiency and low toxicity, it has been widely used in agricultural production all over the world. However, the
procymidone residues in fruits and vegetables could enter into the bodies of animal or human through the food chain
and do harm to the health and safety of animal and human, and even lead to cancer. Therefore, many countries have
made limit requirements for the maximum residue of procymidone in agricultural products. In 2020, there are many
reports about procymidone residue exceeding the maximum limit in food in China, which highlight the importance of
monitoring and detecting procymidone. In order to reduce procymidone’s harm to consumers, this paper summarized
the monitoring detection technology of procymidone, and looked forward to development direction of prophylide
detection technology in the future.
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Ak 0.005
HR IR 0.02
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B 0.02
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Table 1 Maximum residue limits of procymidone in various
foods in China
i iE IR AR I K% B BR 42/ (mg/kg)
‘Y B 0.02
IhNE 0.002
K#E 0.002
e 0.002
B 0.002
E5/S 0.1
[FEEEPN 0.1
HELR G AL 0.02
ZEALHT 0.002
Bk BB 0.02
Y I BB 0.02
1 ey 0.02
FiR LB 0.02
JRK Bk 0.02
TR 0.02
EY S 4 0.02
HRZEAS RIS 2B 3 0.02
KA B 0.02
FREFIR 0.02
HABKE S 0.02

7 b PR AR AR A B S U e R S
R ACE R A, EEAE, ATLURE, REZAE
F 0 B B A AR AR BB SR, o S O £ R T
R M A 4 T DRLIHAR SRS Lt v B o R
M AR AT T 2538, )6 B ARG DN B A 1) ik —
RIS

1 BN 7E

RHEEEE

WOAR 3% vk F B A SO A 1 2k (high
performance liquid chromatography, HPLC)F & 54 A {4 i
gt & T M B BE B K I 2 9% (high performance liquid
chromatography coupled with diode array detection method,
DAD),

A B 5% PV S T R TR A0 AR €831 (reversed-phase
high performance liquid chromatography, RP-HPLC)iil &
AR R A VT S L0 b T R M) S ORI, %
PR 0.05 mg/kg; SR T 5 AR R IBOT 2, Hohi
AR B o A ER R B, H R IBUS, SRR T
VLE I A B IS TR, AT — i, B
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B EIRIEE] 106%. 11 A Lt LA KR - R &
[1:1 8% 1:2 (VIV)ITE R EREGAR, B ENSCR Ak,
AR RPEEK . HPLC 456 A REF il 25 (A4S I 7
SR 1) PR € TSN 2 A AT TG % A R SR TR, 2k
3% 7 HPLC WIE#EPE, SRR LB 2 2RI S 4 4
JEIERRE 2 ORI EL S Y. DAD A LATEREIN E i
K, DI (A6 ) B 3 B f KO, DAD 7R 43 Ml e 2
ZR B o SR I A e YRR S, R T RT DR B S5 A 5% 41
T - o el A R Mg R T S A5 R A R
1, HPLC-DAD Jy i 8™ 12 3ty i F ) AS [ i Jo v ) )
B oAb A2y iy i, an iR FERL R T K R 4
2021 HPLC 7 25 AIRT, BF GRS 1 B PR LR
SNy Wap A ESES A1 LT iy N N5 = e S|
AW MUK RS BRIV PR A B A [ AR
AT, BT AT )4 g 0 R o [ g 2352021 e A2 2%
R BE BT AR, RIS 2 5 AR A R AL B VA A —E BE
75 5 F A5 v (AT 45 5 {FLJ HPLC-DAD (G Jy
H WA 3 BT % 56 A % (liquid  chromatography-mass
spectrometry, LC-MS) 3% & #H & 3% &% B¢ It 3% ¥ (liquid
chromatography tandem mass spectrometry, LC-MS/MS)#%:
2 — el
1.2 SHEeEx

A 5,3% 1 (gas chromatography, GC) 3 B4 S AH {6,
1% 5T % BE FH 75 (gas  chromatography-mass spectrometry,
GC-MS) K < AH o 1% g 465 3K K2 I % (gas  chromatograph
equipped with an electron capture detector, GC-ECD)# Il
TRAF o INRTL AR 1 AR AR UM (i 2 0 i S S o
PR S &, 2Ok e X S A T HLB SR AL HL
HAk, PRI A AE RN . HLB 2 HCZ: 5 1T BE s i s )
SRR RIET, WER, S5 T TR Y [
W 7 % S B A A E R M 0.6 ng/g, ZMkVE N
0.002~0.2 pg/mL, MIFREICE S 85.8%~99.7%, HXIHRiE
28/ 10%, 15 7% ) TS 3 MORS 6 B2 LA o TS
FEFIE e R, SRS ASOMH €8 i ik R SRR 335 B 3 6 T v
JEEFIREARIFREE0R, A GC-MS K />, S2br
RS it P B 2, B OO, B GC-MS K
TR MERPE LU R, R SRR K L BRI K
TP K e i 08 5 K R TR 86%~116% 2 [i] P42,
GC-MS Fa Il 25 5EA2E P R B P 3 5 R Xo) 52 58 S it
RGN T A AR B ARG O, WU 7 46 UL L s 77 2K B
R FERGAF Ay . W . pH . ARt S5
FEPURCR) . ZHANG 5PV T GC-ECD il Jr %) 2%
I SRS B R S 3 R 25 A T ARG, R A T R - £ TR B
RSN RS, BT BB TSk, K5 W
GC-ECD #:ill, JE#AKMTEE 0.01~0.2 pg/mL, HiFR

6 ng/mL, S5 KB Aw ok e
92.81%~102.94%, #LMZE5RECH 1.29%~3.85%, HiE
SFRBON 2.69%~5.18%, VLW Jr % B vERRTE b AR . BRJE
25757 ] QUEChERS(quick, easy, cheap, effective, rugged,
safe) AT Ak FEEAR AL AL &, SRR AT GC-ECD A5 JMvE XS At
TEEACR P E TR 7 R L5 TR, A 2 F i
R PETE Y 0.02~2 pg/mL, KiH RN 0.9 ng/mL, fnfrIEk
HHy 85.7%~92.6%, A5 REHK 2.22%~2.65% . T-fliE 4510
K FH o 2 HLURERE X KR HEATAE ML, SRS 4 GC-ECD
T R K B RS R RIS 3 RhR 2, il i R R 1 4
PEE 2 1.0~500 ng/mL, &5 4 PR R KR B OR G
0.24 ng/mL, 50 pg/L HIJE &R LN 94.2%, X Lt
IR 3R A GC-ECD AN 5 ik, A5 (4 i M S f
FE MBI A 3 R I T R R R PR A 22 EL R, X
AT BE5 TATT A4 i A 3 AR By 3 B RS TN ) A ol 2R O A
oo BRSPS T GC-MS/MS J7 LM E 24 =L
AR, R B 9 B R 96 K 0.005~25 pg/mL, AR
MR 92.0%~96.4%, 725 RECH 1.26%~4.21%, BLH]
D7k RS R LA, IR LA, BRI R By
A L RO N2 VS B LT GC-MS |
GC-ECD il 173 .

SO EA REUE R . WML . e MR EE
Mo FREXHEER AR, #8# GB 23200.9—2016 (£
ARERRE WA 475 Fifk 25 Bod S fb 2 i 5% 55 =
FE ) RFA . a5 i 2 rh R R A Y I 2K K GB
23200.8—2016 {Erah %A bRE KRMERHH 500 Fi
A 24 R AR AR 2 AR B B e ) XEKSR . BRERS B H
rh U R RIS, YR SR 3 BRI T
1.3 HMBHEN5E

Aty — S R ) AR A R T R s R A R 43 AT
AT LLAMET% % (near infrared spectroscopy, NIR) . i i 1%
(mass spectrometry imaging, MSDH; AR | B 40 X i LIk
(capillary zone electrophoresis, CZEWG I F A . BN Ik
- F, 1% 35" Ji 1% ¥ (capillary  electrophoresis-electrospray mass
spectrometry, CE-ESMS) , 43 F Eilb 2% Y44 Ji&£8 (molecularly
imprinted-fluorescence sensors, MI-FS)A& il 5 AR 45 .

SUN Z50OGFI HIIE 2T A it B AR 45 A7 b 7 1 vt
A R i S B R A T MRS, 3% T AR R
[7) Ve B T8 2 A AR D I R A T 43 2, 3 R AE AR AT DLk 2
98.7%, SrHAERIER 100%, REUEE 95%. LA
XIF IR X G 64T 52 22 I RT AR 3], AT LA E AN, DR OE b
fRTBUIREE, (EASREXTAE B AT 8 2, HAEAS (v BE
STHMIMZER . TAIRA S5PFIFH MST HEARME T 1§ %
FIAER R AL E, BTGB HL B MST R AR AT LA/
SFHEEFRELTE RESEF ARG, B MS 8
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5 GC-MS M@ MME th i —2, B Rl oy ik 4 g
o BYNAE HL Ik B AR (capillary electrophoresis, CE)H A TR &
HIAr B, BB T P AR HE & 1 sl R A b
H AR, (He LA T a8 s M ik 54 .
B4 X 47 H 3K (capillary zone electrophoresis, CZE)J& T
CE WJ—Fh, ‘&0 LAl ol S i i A pH {E, JE#{E
FEHIN 2 FORAEA P YI T . CZE HA S Bl . &
Ao KRIFET D | SRR A ARG R
Sy BRI R, DU R T 45 R P A LA
KW . RODRIGUEZ 25P215% F [ A8 AT %) 75 25 v s
A TERAL, 4 CZE XF %5 h g &A% 3 Fhfe 25647
WE, e pH AT, 8 A0 s [k
91.32%~93.02%, A 5% RN 2.08%~3.79%, E ut RN
0.30 pg/mL. 4h RODRIGUEZ 23303 ¢t ~7 T B 4045 ik
-SSR, WSS HA . AT A REREIRNAT
il T ) B R B A SR A A T AN, 1 SR FH A A T
ARHEATRE S WA, SR FE L BT 55 8 b 3R 1 7 FH 25 1k,
J& G BTREASCIN S, 8 B A AE N B K SR s il 2R
71%~80%, 755 ZRETE 6%~11%, EHBRIHN 0.05 pg/mL,
1 i PR LG RR A AL AR RV £ A R A Y B
HEEOR I, AR TR R R . SR b, B
A P VK T I A B A v, R S A T A T
F A rp (5 FH A o 4 BISI a SAR TRARA I H AR
WEAT DAL I A B P L R | AR AP s, X
SEA T oy TR OB R i R, PR A TR R AL,
Rz A R, feoe . P, #—SH SRR TOL
FAEM AL REG R R B AR, JEX BRI A TED I, A
T il 45 H S B R 1 4 T ED Il 5 AL 1B%ER, LA A i1 7K
RASHEER, K HRRETEE 0~40 nmol/L, 17 HA4F
SbEEaR, RSEERT AR, 18 min BV ARk I
5, 3 AV BE KO B R LE I K rh i S i TRCR Sy
97.8%~118.9%, Z5FREH 2.12%~4.18%; AZHHHN
B H 93.2%~109.7%, AE5F RECHK 1.14%~2.36%; Kl
4505 GC-MS il R —x, vilzirikEe
P, RE ML, BRBUE. WERER.

Ji3 5 R 1 A, LS DUy 9 R AR A A5 P T R
HEE T, BRI R AS QB i vk s A Rz
At 2 8 B ARG DU P e 78 1 o

2 REFWNFGE

Y B 2 A I 7 ¥ 2 DABL BT ARRE S E R E, A5
Bl AR ICER | T AR A AR IS AR R R A
9532204 G B A VA A% T A ) A BT T P i i
KEEME, HCAIRAKZE . NPT . PRI
LA Iy AR E R e e R Y Ay s

G JZE S Aar I 0 Al oy FH 3868 8 ) ) W e o

FERNANDEZ-ALBA %0 C5R F 35 4 1) il Wi 206 032 W
R %2 (enzyme-linked immunosorbent assay, ELISA)i{5 £,
X FARCH ) S 2 R A T ARSI, DA ) SRR i 5 TE /K AR R
HRAHA, AR BRI S min, FFUINE, HiEHRIGK
HLA e ZE T, R IE VS T A Bk T, A5 oA T Ak A
Ji2 T AH AL R ZE A, BENR 28T, R s A
B EOK Y, AT A EE T A GC T A, T
VR T K HP AR 23 5 AR AR BT BLISA R & kAT
Fr i o R G R I A RS 1~16 ng/g, i BR N
0.6 ng/g, A GFEFME LLER, 5 IAA 2 &0 T AR
(vinclozolin) . 5+ K (iprodione) . £ & (carbendazime)
Z T F (clozolinate) . #& & R (benomyl) . ME 7% Wk
(thiabendazole) JLT- A R i, 38 RV FIHHE 0.01% L1 T,
B & B AR LR N 70.2%~120.9%, Hib N2 53 R ECH
3.5%~18%, HLIE A5 RECH 8%~16%. 1[I GC &
FEMRT RS 8 ng/g, SRR 7k BAS H BRI RARTF
GC . A &5 GC B AL, HERPERS2E, (HR MUk &,
FUAT RUKHE ARG I, R B 2 AR X A . AR5 P A T
GRUR. W esE. ARG . BHM: LRSI e, 155
— MR AT B R B T B LA 1Y) BH M 2 22 T A ML v, 9
FAPHE 23S FE R A 15 5% 05, 9020 ST T 8 R ) 422
5o+ ELLISA Gl J5 ik, %35 B9 EBC Hi ¥ E (the 50%
inhibitory concentration, ICsy )& 71 ng/mL, #R¥ECH 45 H
B 3k K mH oy B, W R AR L BR A
2.36 ng/mL(HRHE T T bRuE 2k, 40 15% Ml S it
o7 1) i R B g i B B ) o SR BB i i
15 FERNANDEZ-ALBAPY F it o bl e, R B0% oA
1%, {HAL5E 4 REH 2 TR E XS & ARG IR R 2K .

o8 R DN 7 0 L A bR, R LSS B KA R O
] LM G 8 2 ) T 5 A B 2 4 e ) 534S 1) ke i
Zhi .

3 R 2

BEE IR 22 T R i . PRI e, AR A T
AR R E ST R . XA A EOR C 2R BUE R
HEEAEER, R G TR T R B EOR, AR A
BEERREE . TSR SE . D, X ARSI B Rt
THEAKR I ROR, — 5 T EESRAGI 5 vk Y A AR,
TRBEFS ARSI 55 A 25 W05 B B b, A2 A SR BB b
B P A S b 5 — 5 TSR AR IR SO HL
A, AT R ARSI 22k, SR R R A R ARG A
P EL A A8 A7 IR IS I, i 2 R 1) DXL

FUHTX T8 s R f R i, @ik iz, b
FEBOE, HLEEHE R AT BLEOR, Frnil e 4R, Hedn |
AL BRI S, AT A I 7 9 X0 £ Al R b o B
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ARG Y BRE— 2B FEAIR, 2 7 0 £ i v 2 M) ) M4
RE SRR o A G L R 0, vErl . EIMELF, HRT
OIEE WA A L Z AL, W ER & 5t 2T
I DI BEARATE | AN 2% 0 ey A ), U Ry BR T [
GR R i e M PR R BT | o A B B BRI L K R
Tl i, X — IR p /Nl S Ty /N BT B BT,
ARMETT J/e AR S 58 I SR AR A, 29 1 (3 35 ) %
L AES L

YL AN 7 IR T T HURS TR N 25 5 % R bR ic 1
ARSI AT EAR, PG TR S E T IXFh
Tk AR FUBR, TARICHRH R T RO A5 S 3 1
SRR R ABE, DM S~ A vk B RABUEE | e
SR S ORA AT I S . AR BE A T IR LB, 2
ATE 2 b LAPY, MAREASCAR PR AT o, MR, IS R e
R LA B 2 I P AR R Tz 00 o e PR AT
PRI S e E AT IR ARAR I 0, SR R o, EHE
PR XA ZS SR AT P, A DUAERT R 1~5 min, 11 HA
it ZAG I A B, ST B SC A, IR et
PEJZ MR U E VA I HL R SR AR XA, E ek T L
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