5 10% 5510 0] (eI e o bl v R 4 Vol. 10 No. 10
2019 4FE 5 H Journal of Food Safety and Quality May , 2019

QuEChERS-
4

Wik, RBAK, 7B, KA
(LRI ST BISEPR, 8 330029)

& E: By Ao W e O gk P g v 4 R R R R Ok R AR P RS, 1R
R FH 43 o8 [ A AR RO B 7)€ R TR A1, 2 J6-0.02 mol/L LR BV W R a8l AH, Waters ACQUITY
UPLC®BEH C 23l 438 M4 TR (36 B VR GG, e MESIAG I 2% 200~400 nm K, SMRikie . Z5R
4 FIFEYIRAE 0.1~4.0 pg/mL JEE MM R RAF, HIXCREr=0.9997, HA A 0.006~0.032 mg/kg, #
SR EIAREICR - 83.8%~98.4%, AIXTAREM 224 2.06%~3.89%, @i %y ERE M RTAL PR A, Busk iRk,
FIMEAT, WEOREE S, & TG 4 R R gk B A

KH#iA: QUEChERS; S URAH (3 7k; MYIMER, R, 5k

Rapid determination of 4 kinds of phytohormone residues in fruits and
vegetables by QuEChERS-ultra performance liquid chromatography
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ABSTRACT: Objective To establish a rapid method for the determination of 4 kinds of phytohormone residues in
fruits and vegetables by ultra performance liquid chromatography (UPLC). Methods After the sample was
extracted with methanol, the extracted liquid was adsorbed and purified by dispersed solid phase extraction adsorbent
C,g. The mobile phase was acetonitrile-0.02 mol/L ammonium acetate solution. The sample was separated by Waters
ACQUITY UPLC®BEH C,5 column for gradient elution, and was detected by diode array detector at 200~400nm and
quantified by external standard method. Results Four kinds of phytohormones had good linear relationships in the
range of 0.1-4.0 pg/mL, and the correlation coefficients (r) was 0.9997. The limits of detection were 0.006~0.032
mg/kg. The average recoveries of 4 kinds of phytohormones were 83.8%-98.4%, with the relative standard deviations
of 2.06%-3.89%. Conclusion This method is simple, rapid, efficient, reproducible and accurate, which is suitable
for the detection of 4 kinds of plant hormones residues in fruits and vegetables.
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ACQUITY UPLC H-Class 8 = SCR0A 43843 (B — W%
Y ERIAS, e, 32E Waters 24 F]); ME204 #I i T
I3 K- (it Mettler Toledo 23 w]); KQ-200TDB I # 7 iji
B (BRI A A A R w]); TDL-5-A B0l E
V2SR RN AR TT); Milli-Q Direct8 #8246 7K ML il 4543 (7 ]
LB /NI DS

WEPIT: 4-FORE LR . 2,4-—FORA LR . 6Kk
RRNZERS | E MR (5 E Dr.Ehrenstorfer A w); ZJE. HEE,
R (%4, 35 Sigma /A T]); Cleanert Cig, Cleanert
PestiCarb, Cleanert PSA(KAHEY WA /REHH A BR 2 Al);

ToRTRIREE . AN (O bTal, PEBERL = A R H.
22 BEMRHEBIEHINEEENT

3%k Waters ACQUITY UPLC®BEH Ci5(100 mmx
2.1 mm, 1.7 pm); hAH A # ZE, B #1247 0.02 mol/L Z,
FR B K VAW, BEEVEAR )P M 0~2.0 min, 20%A; 2.0~
5.0 min, 20~60%A; 5.0~7.5 min, 60%A; 7.5~8.0 min,
60~20%A; FiE 0.2 mL/min; F:iR 30 °C; BEREATFH: 3 ul.
23 FREBRREH

A3 HIFREL 5 mg FIFRIES:, 4331 E T 25 mL AR,
FHH BEEFS SR E R B2, 15380 E N 200 ug/mL 1)
B FARUERG AV o MERRIL 4 R I 3R 25 hn v 25
W 100 pL, F 50% BB 45 10 mL, 155 4 FifEY)
PR TR A AR VAW, e ORI A 2.0 pg/mL., &
T4 cCokfEh e, %M.

e o] B 7 T 2% R AR SV, 43 o oA e G B
1.0 pg/mL MEAFFATR S HRIER R 10, 25, 50, 100, 150,
200 uL F 10 mL 2, F 50% P BUE 2, Flbl ik i
J90.1, 0.5, 1.0, 2.0, 3.0, 4.0 pg/mL (RS HRUER S
TTERMEMN E, G FEETERALD .
24 HmpAIE

HERRFRECE 21 Y 5 R 5.0 g(MERZE 0.0001 g)F
50 mL B0 H, A 10 mL HEE, 7 H#EE 10 min, JIA
4 g JKBRBREER | g SALBNATR A IR, MaiReE, Witk
% 1 min, #RJF 4000 r/min B0 5 min, FE 1 mL _EFRBUK
BEA 50 mg Cig WIETIERECE T, WHEES 1 min, D
10000 r/min &.0> 2 mino B EIEW T 0.22 pm JEREELTE, -
HLIE o

3 HER5SH

3.1 ‘iEEHsmt

S A T R A A X R A B s R, EHAELLZ
G-KAVE RS, 4 R E IR SR UEL A BESE
Oy E, VEIRARZE, (ORI RV E . G2 0T Lk
I, MG R LS, UL s P& s ABREEE . A&
LR O IE-0.1%H BR K I A1 7 -0.02 mol/L L FR%E%
KA AR L, KB Z0-0.02 mol/L Z ik
T TRAE A i S AR B AR R g, i FL A B O R e, Rk
PRI 4 PRI R SRR 2 T S0 B . I 20
TELNE-0.02 mol/L L FREKISIRAE TR, FR B
BEME 7 AT B

SR 200~400 nm PEATEFEIXT 4 Fh R TR, &
B 4-EOR R LRI R K Ry 227 nm, 2,4-Z5FRE 2
PR e R T I R 230 nim, 6= 35 IR N4 5 R e gl K hy
269 nm, MRS KRG A 263 nm, S T A5 R B
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B, BJAEHE 4-FRA SR 2,4- " EOR R LRk
FE PR 230 nm(ULIE 1), 6-7 LGRS FI G IR 2R
B K 265 nm(TLE 2).

0.08
0.06
2 0.04
0.02
0.00

1 3

At

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
fis /8] /min

0.00

1 4-GRE LR, 2: 24- @R A LR 30 6- R HEARIERS; 4: &
MR
P14 AR AR 35 121 (230 nm)

Fig.1 Chromatograms of 4 kinds of phytohormones standards (230
nm)
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Fig.2 Chromatograms of four phytohormones standards (265 nm)

3.2 QuEChERS # R4 BRI K HFIEREF
32,1 RIEMNE R

YRR € T S A R R R U R R R
BEFI G, DA, $REBUA Rt 4545 22 5+ . 7 QUEChERS
B SRR RE A, AR B I TG K B R A R K AR
FREAAE E 53 J2 o S rh 43 311 oR FH FH SR R 1 DA B B0 741
AT T R, RIS BAR IR Y, 2 BRI T K
IR AR, ARITREGL, LR TS . R
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LA B RS, REA LR BR B R AAT .
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WEALHE C5. PestiCarb Fl PSA. ASSZI T 3 g fi 70 43

FIHEAT T bR R HLES, & BH PestiCarb X 4 FiAE M3 25
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MY R, X 4-FRE OB 2,4- " EAFRA LB M
AL SRR MR K . TR Crg MENMRB I, 45
WMEBEA A B R, Bk, SLIX Cg WS
AR 4 FiokE iR o9 el 52 m e Rl — 0 9T Lt A,
X IFRIE VR 53 A0 C g MHF) 50, 100, 200 mg b5
WES2) B BCR R, KRB C B oK, 4-8KE 2
2 . 2,4- AR A L RAEMNRIX 3 455 FIBCRERAR, XF
6~ JLARIEERS 1) [T i 5 i A8 A R B 2 (WL 3). FH 50 mg
Cig TER WL BRFRIBT, BB A S W% SRR 3R RO (2 R 25 A% R,
M REARAS AT I [l
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Fig.3 Recovery of 4 kinds of phytohormones with different
purification methods of C;5 quantity
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FTRAERE 4T, L3 fE (M L (SIN=3) R 10 £5 {5 ML
(SIN=10) 1 FE A O AS H FRFN 22 BEBR, 4 Rl 48 R 2k ik
JFE . MR, VR KB RAEERILE 1.
R LATHL SHFMLEERR REF, KR r=0.9997,
332 Fikth R EFrE E A

FRICZS RS, BTN 4 AP E 5. 20, 40 pg
K. . @ 3 AAFEKRAFRE, 4% 2.4 TUF FE S
AL ER i A RS EALIRE, BEAIAR AT 5 Ik
5 R 0 DGR DR 25 B . 2% 2 AT, 4 R = m
SEH [ I ZECH 83.8%~98.4%, AH X BR ME W 25 K
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Table 1 Regression equations with correlation coefficients and limits of detection for 4 kinds of phytohormones
PR Ytk e 2R 175 [Fl/(ug/mL) AHCR K r K i BR/(mg/kg) A7 FR/(mg/kg)
4-FRE LR Y=60316X-3826 0.1~4.0 0.9997 0.026 0.064
24-ZHRA LR Y=44126X+102 0.1~4.0 0.9998 0.032 0.078
6-"1° FE R IS Y=124666X-15676 0.1~4.0 0.9999 0.007 0.018
LA IR Y=143743X-3610 0.1~4.0 0.9998 0.006 0.015
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Table2 Recovery and precision of 4 phytohormones(n=5)

RN bR /ug EE/ng  FCR/%  RSD/%
5 4.92 98.4 3.62
4-JARE R 20 18.31 91.6 3.89
40 38.71 96.8 327
5 436 87.2 3.01
24-"HARA LR 20 18.20 91.0 2.89
40 35.71 89.3 3.38
5 472 94.4 2.40
6-"NILARIERS 20 18.73 93.7 2.78
40 38.39 96.0 2.06
5 4.19 83.8 3.56
SRR 20 17.62 88.1 3.02
40 34.39 86.0 3.44
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Fig.4 Chromatograms of 4 kinds of phytohormones in samples
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Fig.5 Chromatograms of 4 kinds of phytohormones in samples
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Fig.6 Chromatograms of sample spiked with 4 kinds of
phytohormones (230 nm)
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