$23% H24
2024 4F 4 H

2 A ]

Modern Agrochemicals

Vol.23 No.2
Apr. 2024

* RSB e

S2 It Fh R R R A0 = TR 04 5% B8 40 T A

£EA

(R 7EAR ™ dt R R 6 hoLy, DU ITRE TS 6370000

WE. 2 AR SR EE- P IRAE T ke Ert PR i Z R X G HBREUHRR, 625
¢ % 2RI H A4 (Carbon/NH,) 448, £ 0ot B 5 F R B & F % 5w Yol 45 X F 4l |, R sh A i
F, ER e Z Rk 6 2 5 TR 40.001 mgkg, £0.000 1~0.10 mg/L/f& &R EEE AL £ Z
RAF A8 % A H K T0.999, £0.001~0.10 mg/kg /it & » #E B ), F 35 = & £91.7%~104.5%,
T kA B AR AT AR £ A 1.31%~8.46%,, % T ik R G RN ER T Rt PRk =
TRok 3%, B B 0 m

FiE . vt ER B IRk R G R A A 3 BURAR G- B R ik

FESZES.TQ450.2763 XHEAREE A doi: 10.3969/j.issn.1671-5284.2024.02.013

Study on the detection of buprofezin and tricyclazole residues in mulberry leaf
LI Guolie
(Nanchong Monitoring and Test Center for Agricultural Products Quality, Sichuan Nanchong 637000, China)

Abstract: An ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) method for
quantification of buprofezin and tricyclazole in mulberry leaves was developed. The samples were extracted with
acetonitrile, purified by Carbon/NH,, detected under multiple reaction monitoring mode with positive electrospray
ionization, and quantified by the method of matrix matched external standard. The results showed that the limits of
quantification for buprofezin and tricyclazole were 0.001 mg/kg. The linear relationship was good at the concentrations of
0.000 1-0.10 mg/L, and the correlation coefficients were over 0.999. With the addition concentration of 0.001-0.10 mg/kg,
the average recoveries ranged from 91.7% to 104.5%, and the relative standard deviations were 1.31%-8.46%. The method
was sensitive and accurate for the determination of buprofezin and tricyclazole residues in mulberry leaves.

Key words: mulberry leaf; buprofezin; tricyclazole; residue; matrix effect; UPLC-MS/MS

T FEIAT 5w (0 P Bt B S
WFICIIRAN KR, H AT O IF & AN 7 D e A1) H &
&, Ok B R R R ZEMAH RS R
I ZBEP AL, JFITRE T 2 00T R SR, 2
B2 24 il D02 B i, 36T 20024 AN (%2 i A%
GERE AL £ i SO T 2GR T H 5B 78 S R
B ER BT B R 7 R O A R AR A e PR
B EIB i A S B a4, e AR BIa A
TE B EIES, R IR oz Z& A, DY)
82016—20184F Y R Ay AT, A 2y P 51 A

YR B #A:2023-11-13
EE BN . FHE 71 (1984—) ,

PUpTE N, fi s, B gl 20, BT

A9 JLT 7 A0 R AR 1 50% 07, 22 B o HURIE Zont 1
A BRRES, T /NESEIRE ST T 5% bl 1 F e e I )
X R T B, i H S rh R I O P 2 S A
HRRIET o AR AR T 25 A el e fh 2 AR 275 B¢
o3 T e F e R e e A RN S A bk R
SN A, DAL, 0 S it v A 24 7k B M 0 B A o
SIS X
ﬂ%ﬂ}?é@ﬂze?ﬂ]ﬁ%ﬂEEEKE?E‘JJ‘?@%‘@%E%’J,
e B A RO R B, A2 2 bl - R
i, HA R RIBIE BRSO = SRR B

TR 2 AR A . E-mail: glie2012@163.com

_75_



B A 2

H23E g2

T A AR i, )2 I AR b AR 7 B
PRI T BB o AN TR0 ST S v IR I R — R
WA B [ 20 AT 5%, CASYI DA 22 ek v DB 10 i A = 34 e
PR RS

1 #RERFE

1.1 AEE5KA

e RO B % - et 1% B X (Acquity
UPLC/Xevo TQ-S) , Waters /A 7] 5 ey S AfF 5% 345 Jii 1%
(Gdl16plus) , I Bt B A R A = 5 250 L
(3-18KS) , Sigma 22 1] ; 2J AL (FP3010) , Braun 22
T M7 R (BSA822-CW) , Sartorius 23 ) 5 [ Al 45
H/NFE (Mega BE Carbon/NH,, 500 mg/6 mD) , Agilent
ON T ERE 7% KA (RE-2000A) 5 b iV 28 A AL AR
) BER TR A 2% (Vortex Genius 3) , IKAA T .

I8 1% J] (buprofezin, CAS & 3% 5 69327-76-0) .
— FR M (tricyclazole, CAS %5 5% 5 41814-78-2) #r
Y BRE 0 T A S AR AR AR &
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ZAEBHT, BEET—-18°C KL N &R AT .
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5 mLyGAL 5 » ¥ ERRE A _E AL, DR
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HUEW, T40°C Pz i1, H70% F BE K3
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RSy WA 1,
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fisf 1/ T/ e/

0.1% M L/ 2

min  ( mL/min) % TKEH %% %

Ik 0.50 5 95 0 L]
0.5 0.50 5 95 0 A
3.5 0.50 5 20 75 A
5.0 0.50 5 5 90 ML
8.0 0.50 5 5 90 MRk
8.5 0.50 5 95 0 AL

Xbridge Cs 434+ (3.0 mm x 100 mm, 3.5 wm) ,
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S5 B IR IE B T 2 N I R A T R A o T i 7
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FI150 L/h, filf i < GRS 0 0.12 mL/min, it
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GEIE 6.07 306.2/106.1 306.2/116.1 3.00 20 26/24
S NL 3.56 190.1/163.1 190.1/136.1 3.00 45 22/30
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h =FRMEZ AR (0.001 mg/ke)

1 BERRER AN = TR B

_77_



B A 2

H23E g2

2.2 ARV & A Ad ] PR

FERER A5 AF T, BRI I | = 34 M It DG J5c A A
2 7F R 20,000 1~0.10 mg/Lyt [ Py 2k 155 &
R4, btk 22 75 2 29 0 4 y=55 391.6x+15 339.3
(=0.999 7, B 4 1/0) Fly=41 563.4x+4 697.75
(P=0.999 5, BUE J 1/ o LABAEIE LR M (19 55 0 K
H RO W IR ) AR — A A S I e fR A ) A

FE240.000 1 mg/kg, & 5 F 0.001 mg/kg.
2.3 ®EKFEFAEEE

FEAREG ST 5 W R I 1 3% i v 1T 35 (R i e
491.7%~104.5%, FHXTFRAE W 22 (RSD) 41.85% ~
7.30%; — IR M (1) 25 [BIC % 0h 93.9% ~ 104.0% , AH
SRR UE(R 25 4 1.55%~4.76%, 45 5 W3, 45 F %
B, 1250 VE A B I HER S

x3 AEOKERG=0

Kz AR s A R RSD%
(mg/kg) 1 2 3 4 5 6 P
0.001 96.7 94.8 96.4 102.0 111.0 90.2 98.5 7.19 7.30
0.005 105.1 95.5 103.0 101.0 97.1 98.3 100.0 3.66 3.66
IE 1% ] 0.010 106.9 101.8 105.2 104.6 102.7 105.9 104.5 1.93 1.85
0.050 96.9 101.1 101.6 95.2 99.4 108.7 100.5 4.71 4.69
0.100 96.0 92.0 87.8 96.5 90.3 87.6 91.7 3.90 4.26
0.001 106.2 100.6 102.2 103.4 112.8 99.1 104.0 4.95 4.76
0.005 105.6 99.3 103.0 101.8 95.3 99.4 100.7 3.57 3.54
N 0.010 103.3 100.8 102.2 100.7 100.2 99.8 101.0 1.56 1.55
0.050 98.1 97.5 101.4 93.0 94.8 94.3 96.5 3.08 3.19
0.100 96.4 94.2 92.0 96.0 93.3 91.6 939 2.01 2.14

T7 5 Bl PR 28 FE ARG ARV I 22 23 31) 4 2.14% ~
8.34% (BEWEED F11.31%~5.79% (= M) , #t [a] K
S5 AH X BR UE A 22 43 991 K 5.17% ~ 8.46% (WEBE i)

F14.14%~6.54% (IR , LE10.0% LY, 45 5L 00
R4, GERLRI, ZAAE 7 AT R I I AR
E

R4 FAEREBE

TR HEA (n=6) L (n=3)
e (mg/kg) W5 /(mg/kg) FrUEw 2 RSD/% W5/ (mg/kg) Pt 2= RSD/%
0.001 0.000 99 0.08 8.34 0.001 01 0.09 8.46
0.005 0.004 78 0.16 3.44 0.004 99 0.26 5.4
IGEIE 0.010 0.010 44 0.22 2.14 0.010 32 0.53 5.17
0.050 0.050 24 2.35 4.69 0.050 14 3.03 6.05
0.100 0.091 70 3.90 426 0.095 05 5.77 6.07
0.001 0.001 05 0.06 5.79 0.001 02 0.07 6.40
0.005 0.005 04 0.18 3.54 0.005 00 0.33 6.54
IR 0.010 0.010 12 0.13 1.31 0.010 16 0.44 435
0.050 0.048 27 1.54 3.19 0.049 14 2.04 4.14
0.100 0.093 91 2.01 2.14 0.092 05 4.19 4.55
24 KRR BE RN WL AR5

BE TSN ] R W S W 7 VAR BE RS R R R
o PR T RN 1, YBOAE € 0 — T B P B R ik
AFAEFE TGN 5 DRI 3 AT R 06 250 2% 8 86 s 2, 7
ARG 45 F T, BER I A — PR 4 7E.0.001.0.005 .
0.01.0.05.0.10 mg/L 54Nk & GE I D R 1)

N 5 SRR 600 VB TR T AT = B M A 5 R IR A
0.001 mg/L I} ¥y 3 B Hi Jk 5T 38 i 2., 23 0l
118.7%H1121.1%; 11 it f 4 & 24 0.005~0.10 mg/L
35 3 Ay A 1 2, WE IR il Ay 82.4% ~96.3%
IR T1.1%~89.8% o FETRRAEAIRAR 1T & #M2
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GOSN PR T 7579 TR P bR PR RS IE P
ARG T RA ST S 5 SR 1) 5 g 014

x5 AHEERIE =0

Rey PR /(mgL) RSN/ % bsdEZE RSD/%
0.001 118.7 5.56 4.69
0.005 96.3 1.47 153
K1 0.010 90.9 1.42 1.57
0.050 84.6 0.52 0.61
0.100 82.4 0.41 0.49
0.001 121.1 14.09 11.63
0.005 89.8 439 4.89
IR 0.010 80.3 2.44 3.04
0.050 722 0.93 1.29
0.100 711 2.82 3.97
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AT ARV D 25 4 1.55%~7.30% , /712K 55 i AH % b
WA 22 49 1.31%~8.46% 1% /715 RS &, HERf
UF 5 38 FH T 2 i v R i R — BRI B A 11

S Lk

(1] e, W AbR. SRfSEIZ1MI. db st b BEARb AL, 2016:

16-29.

[2] XUBE, SREET, SRR, 5. S5 2 o IR SR I]. &
ZZREMHEIR, 2018(3): 13-14.

[3] FHa&se, B RER, & R MR B IR IR &
FAHHEIN, 2011(6): 5-6.

[4] S, Rk, FRbR, 4. Fnt 2 th L R AE D BEVEAN I 7Tt g
[3]. R EBARH 24, 2021, 23(2): 389-394.

[5] MR, /N, e, 2. Smi b 2 gy | 2 BAE D R L ATF
FUHERE[D). 107 TR IR 25K 2244, 2023, 25(4): 207-220.
[6] Tk3EtE, BEAEE. SEbEAR 25 B0 UK 5 & e 22X [T]. Ze Sk,

2022, 53(1): 26-32.

(71 527 W0, 255057, RS, A5, DY )1 A 280 2 ik 20 #7550 5
[I1. DY ZRNE, 2019, 47(1): 44-47.

[8] FhifaHE. 47Th % U™ i R 75 ¢ PR 5K A 1) Pk o 4 2R A0
[31. P11k, 2015, 43(4): 52-53.

[91 T/, MR, WREER, A% I SRR [0 5% 2 eris PRk 6 ) 5
[7]. DU 1142k, 2023, 51(2): 53-55.

[10] MATUSZEWSKI B K, CONSTANZER M L, CHAVEZ-ENG C M.
Strategies for the assessment of matrix effect in quantitative
bioanalytical methods based on HPLC-MS/MS[J]. Analytical
Chemistry, 2003, 75(13): 3019-3030.

[LLT KM R, €535 234 v ARGy s BRI 5 W S Ll e VR T, 52
HRH S 28, 2009(6): 62-63.

[12] 1P, PR 5050 S WA (il — il 0 A v (3 TN ], 23 #r
TR A%, 2009, 28(6): 753-756.

[13] ZRH, S0, JBOAH (i — R IR BT i U N, A FE B v ). £
mh 2 SRR A A4, 2014, 5(2): 511-515.

[14] MEI H, HSIEH Y, NARDO C, et al. Investigation of matrix effects
in bioanalytical high-performance liquid chromatography/tandem
mass spectrometric assays: application to drug discovery[J]. Rapid
Communications in Mass Spectrometry, 2003, 17(1): 97-103.

(% 5 . A AR 25

(L% 74 W)

S VETEERES : GB/T 31270.12—2014[S]. b 5¢: 1 EARAEAL H i
£, 2014,

[8] e A R A1 [l [ 5o i M A 6 A e RS, vl ) [ 5 b v A
BT R o A E AR 2GR 2 A VPN ARG ) 213354 IR
ST SR GB/T 31270.13—2014[S]. dbit: H EArHElL
kAL, 2014.

[91 e A R [l [ 5 kM A 6 A s S 3, vl 0 IR 55 i v A
RS Sy A AR PRI e A VP IR I ) SR 143 0. R
A KAMHNRRES . GB/T 31270.14—2014[S]. AL 5T: o [H bRkl iRk

#t, 2014,
[10] w4 A B AN [ [ 5 et Iy oA B e a8 s s, o [l 1 S b A A
RZE Gigy. At KB S S GB/T 21828—2008[S]. b
AU AR AEAL HE RS, 2008.

[11] MESNAGE R, ANTONIOU M N. Ignoring adjuvant toxicity
falsifies the safety profile of commercial pesticides[J]. Front Public
Health, 2017, 5: 361.

[12] ALSE, NG . B b 702 1 05 700 R 0] o [l

2%k, 2018, 31(5): 368-371.
(%3 AR )

_79_



