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A method for using UPLC-MS/MS to measure f-ecdysone
in Plutella xylostella
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Abstract [Objectives] A method for using UPLC-MS/MS to detect f-ecdysone in the serum of Plutella xylostella was
developed. [Methods] Serum f-ecdysone of P. xylostella was extracted with acetonitrile and precipitated with protein. It was
then separated in a C;s column, analyzed with UPLC-MS/MS and the f-ecdysone content determined using the internal
standard brassinolide. [Results] ~The results show that the linear correlation coefficient of -ecdysone was R*= 0.999 8 in the
range of 0.5-50 pg/L, the average recovery was 91.9%-104.9% at levels of 0.5 pg/L, 10 pg/L and 50 pg/L, the relative standard
deviation (RSDs, n = 5) was 3.2%-9.2% and the quantitative limit of the method was 0.5 pg/L. [Conclusion] This method
has the advantages of being relatively simple, sensitive, stable and applicable. It should provide an accurate method for the
detection and measurement of f-ecdysone in the serum of other insects.
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Fig.1 Structure of 20-hydroxyecdysone (20E)
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CHEFH . (el ) (7 E B v e 25 A Rk

NTIDE
1.2 fRoEBRRNHIE
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®1 20E 5SZBEHZEARENSREEZFEN (SRM) &%
Table 1 SRM parameters of 20E and brassinolide

waEw WG PRI T Tilf 4 FiE SPEAE B
Compound Precursor ion (m/z) Product ion (m/z) CE(V) RF lens (V)
B-U5 7 i 2 481.35 371.292 13.59 133
20E 481.35 445.375* 12.25 133
S e 481.40 315.292* 17.01 129
Brassinolide 431.40 445.458 9.30 129
HERB TR

*Quantitative ion pair.
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Fig. 2 Molecular ionization peak (A) and fragment ion (B) of 20E and molecular
ionization peak (C) and fragment ion (D) of brassinolide
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BeilR R 0.5, 1.0, 5.0, 10.0, 50.0 ug/L
[ 20E RIBRAEVIL, 0] 1 mL AS[RIR B AR
WA 0.1 mL 4 500 pg/L 258 & N bR
VW, DAGETH AR LA AR bR , R BE il Ak bR s
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Fig.3 Standard curve of 20E
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&2 20E ) FRIIEFRMEREHEIRER, BEE (n=5) FMEER
Table 2 Recoveries of 20E
AT 0 o=
fefrtn BT 20E B (ng) WAIKF (uglL) WK (v)  TOTREEREE (%) SRR (uel)
. . Relative standard Limit of
Compound 20E in sample Adding level Recovery deviati o
eviation quantitation
0.5 104.9 9.2
20E 11.2 10 97.1 4.7 0.5
50 91.9 32
R3 PEH ARG pYEHENDE
Table 3 The content of 20E in the 4th larvae of Plutella xylostella larvae
m%ﬁfﬂ Area V7 Uy oS
R B - R HETHE 0EgR e IO
Standard/Sample BB HR BN Ratio Average of ratio 20E content : atvera%ﬁ
20E Brassinolide content (ug/L)
1 pg/L bR 589 7959 0.074 0 0.067 0 - -
1 pg/L Standard 492 8205 0.060 0 - -
ML BE 5 127 7173 0.017 7 - 5.29
5.60
Serum sample 154 779 4 0.019 8 - 5.90

Wi R PR O, PRI, AR TR AN
FIFEIL . Weds . B X 20E FIZEE ENEHIbR
WV T ESTIR RS /AT, 7EIE B TALUT
BILAMHH] > F 5 F (5 5ok, 52 ariiE
— B CGRMSSE, 2011 ). IMTEFESALERET, AT
KT HEMH O bR nE R E A, AT
H Cs BAFECE Y IR 71.4%-87.7%,  [H1IK
R ES (Destrez et al., 2009 ), 25 % 2%
BRNBENNIR, SREBERENEEE, Bf
1 AR AL 2L A B s ], o st pg 38 2% %) TR
WE T3, FHEEETE 91.9%-104.9%Z [H],
FXTFRUE IR ZETE 3.2%-9.2% 2 8], 5 4% 5 14 o
B B ERSE, 2015) o S5iEH 2
WRELFRTAILIA H ) 2032 JE i Bz i (XIS S5, 2011 ),
B 3 245700 XoF /NS 0k PN 43 0 T USRI AT (X1 S
i, 2009 ) E‘J’ ST EEAR A, ORI 4R T K
LR IE IIRTRCR, SRR B-i Ky PR 1)
Bﬁﬁlﬂ?/io

ARSCHFFE S, T UPLC-MS/MS A&l /3 ik
I3 HHsE e 2R B i i BT i 2 IR A
R 77 A BT IR . RO, OB LT,
L R R AR A o K D I N SR I 7
20E S i, A it — B BT Wt R R AN SRR
AR A AR PR TR AU RS
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