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BB XK AE B - 5 B BUE ik B B E FR T R 11
AE W A= AU 1 7 A AL BB Rk | BE ERBK Y % BB

WA OER KOV KEW AARE EFEKXK x| HC
(AR BB T A A = ik 4R PRS0 (BUM ) , B 310008)

WOE T S OB - B I T R A ROE R A 11 R A A A TR T ) (PGRs ) Btk sk
BESKEY IR, FRZ OG- BRI (99: 1, V/V) BB HEEL, R C g SRBA B 7284070 (SAX) | -3 —
Jz (PSA) FITEIK MgSO, TR MR 20 B AU 38 )L HSS T3 (A4 /38, 5% FH H i 55 ( EST) 1F 1 85 1 [F] e
AR G A2 22 S5 g W I ASE X ( SMIRMD) A6r T, 26 J5 DR TG I R AR vk e B, 6" SR MGG 22 25 ot | S
JIR R BE | NHE O BE HUBRTE | ~200 peg/L A1 2,4- "SR A LR ST EPEE LR R H BILIR 250
m3[E T BRAE 5 ~ 1000 peg/L JE LM BRI (R*>0.99) . 13 Rk & Wrinds m 3 7E 73. 1% ~108.9% 2 i),
RSD (n=6){H7E0.6% ~8.0% Z[a], 7Lk R (LOD, S/N=3) HIE& IR (LOQ, S/N=10)43% 0.18 ~
9.68 png/kgfll0.61 ~32.26 pe/kg, ATFEREME FaE  REL, REOE T L PRk IR K

REEIA ARnE s AW AR IR bt UK RO (- BRI B 5 A AR

1 51§
FEY A 557] (Plant growth regulators, PGRs) J&— 28 58 9 28 H A AL AL PR A A )24 3500 1
A 25 (RVFALFE N T A R ) |, A 20 tit4d 30 AR LK, N HAOH & B/ R D S5

Uz R TR AR A PR AR, A AR R I TR A8 SR A Nl i AU A AR Y 1
WG B GBS AT EAS AR B R R MRS R 2k SR i S T, I R B e bk
J& T AR T R B, A A Tl v o AR sl 0 AR T I 2 A 0 A K R e 2 A 24
P 22 e fifi FHYE IR H 389K, e v &2 5610, WFoT W, R85 2% nl RE S I i 2 BORURR: 7, v
W2 R O LNAET 2 4- AR A LR (2,4-D) BAAGTENED | S8R E SR E R . BRI, Bk
B HA PR T PGRs FRIRZ AR 24 AHH I FREARE , R E 2,4-D 7E &S A0 (0 i =i ik
PR {H (MRL) 4 0.1 mg/kg; HAKRUE AR R AT SR G B MRL 4 0.2 mg/kg; K [E GB2763-
2014 PR E S IRTE R %9 FH Y MRL 24 0. 05 mg/kg, Atk HUBRAEZS M) MRL 4 0.5 mg/kg ' %5,

R, AR A AR R R0 AR 2 A 25 B i A e ik R k- Bes AR a4k
Ty Ty AR T B AL e B A AR I WA A SR A P A IR AF TSR E AR S B 5 Y BT
GRS, AT IRAE N G AR | S E S W R R AR B At B SR I O, — TR AR
MEELEEE 124 ok K BURIHI 2 28 22 PGRs B MRBRAR 255% B M OGS G . ANHFIE R 431 ]
FHAE AR B 73 48 ks | [ERE/ INFE AR BRSBTSV €0 3 F IR o 02 ) e DRl ) 5%
e 10 PR AR A 1 ) Bk O e HRUPR I i ARk SR AT R, v R AR MR R

2 SLIGERS

2.1 UFEEEAA
ABSciex TQ 5500 78I I = 5 PUHAT R 1% ( 22 6 Sciex A7) 5 LC-30A BESACHRAMIGIAL( H A
HEATD) § Mill-Q 25 F7K 2528 (36 Millipore 2 ) ; TI0 5 ¥ FRAX (B TKA A F]) 3 85 v U
ELOHL( R B O HUER A R A D) |
2016-11-04 Y ;2017-02-20 $3%
ARSCFRE A it 2 2 KB AT KL (No. GIFP2016005) | [FIFAE H ™ ML H A F (No. CARS-23) )

#* E-mail ; liuxin@ tricaas. com
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11 Fl PGRs & 2 P A 25hRUERE i . 6-"F & FENEIS (| 6-Benzylaminopurine ,6-BA) | Z2 4 ( Pa-
clobutrazol ) &% ( Uniconazole ) (MK ( Forchlorfenuron) B WREE ( Mepiquat chloride) | i AP ( Imida-
cloprid) \BE HPK ( Acetamiprid) |2 ,4- "G %A LR (2 ,4-Dichlorophenoxyacetic acid,2,4-D) K& RKHE L
fi (4-Chlorophenoxyacetic acid,4-CPA)  75%f & ( Gibberellic acid, GA3)  F5|Ht iR ( Indole-3-acetic acid,
IAA) %5 Z 12 (1-Naphthaleneacetic acid,1-NAA) F5|W& T FiR ( Indole-3-butyric acid, IBA) ( 4l =95. 0% ,
85 [ Dr. Ehrenstorfer 2 5] ) o

I 26 (ks TEDIA A H] ) 3 4% (99.9% ) . R (95% ) (1% [E Sigma AH]) ; N-NHZ
Jiie (PSA) SR BB 132 #50) (SAX) (3 B B 7~ 32400 ( SCX, K ZHERBEARAT) 5 C,p A Sk
M (GCB) Jo/K MgSO, 3% LA+ (R SR A .

AR it ) T IV AR 25 R T
2.2 BEMREEG

WatersHSS T3 @4 (100 mm x 2.1 mm, 1.7 pm) ; JEhAH A 1 mmol/L W BREL /KL, i shAH B,
1 mmol/L FHR4E% FF IR T ; M VEARF: 0 ~ 1 min,10% B; 1 ~2 min, 10% ~70% B; 2 ~6 min,
70% ~98% B; 6 ~ 8 min,98% B; 8 ~8. 1 min,98% ~ 10% B; 8.1 ~ 12 min, 10% B, i #.:
0.25 mL/min; #FFERE: 1.0 wL; H&E . 40°C ; 247 12 min,

PR . HINESE B YR (ESI) | MR 500°C , B R 5500 V(ESIT)/—4500 V(ESIT) ; Z46<(GS1) JE
J1: 334.7 kPa; HHBIR(GS2) Ko Jy: 334.7 kPa; A5 (Curtian Gas) HJJ: 241.3 kPa, EPESE HE
TXF AR (DP) (RiH#ERESR (CE) 525U 1,

F 111 Ff PGRs Bt Hubk e PR il 25 1S4

Table I  Mass spectrometric conditions for imidacloprid, acetamiprid and 11 kinds of plant growth regulators ( PGRs)

N IR N B
Lay CAS®  ESIBR A Declustering . BLHEAERE AR B
S ITon pair . Collision energy Retention time
Compound CAS number  ESI mode potential -
(m/z) (V) (eV) ('min)
6-"REFHLENS | 6-BA 226/91* 130 30
6-Benzylaminopurine 1214-39-7 + 226/147.9 130 24 5.1
B2 294.2/70* 120 24
Paclobutrazol 76738-62-0 * 204.2/125 120 50 3.9
s e 292.1/70.1* 130 28
Uniconazole 83657-22-1 * 202.1/125. 1 130 38 6.3
AR 248/129 100 24
Forchlorfenuron 68157-60-8 * 248/155. 1 100 20 3.6
R i 114.5/98.2* 130 34
Mepiquat chloride 24307-264 * 114.5/58 130 3 1.4
it bk 256.1/209.1 " 100 23
Imidacloprid 138261-41-3 * 256.1/175. 1 100 21 4.7
IE o1 fpk 233.1/126.1" 100 27
Acetamiprid 135410-20-7 * 233.1/56. 1 100 19 4.8
2,4- "R KA, 2,4-D 04.75.7 B 219/161 * —60 -19 43
2 ,4-Dichlorophenoxyacetic acid 219/125 —60 -36 ’
MAKA LI, 4-CPA 122.88.3 B 184.9/126.9 -50 -19 46
4-Chlorophenoxyacetic acid 184.9/35 =50 —60 :
HEF, GA3 345/142.9" -60 32
Gibberelfic acid 77-06-5 - 345/238.9 60 0 4.4
MR, TAA 173.9/130 -60 -13
Indole-3-acetic acid 87514 - 173.9/128 60 26 4.2
ZEZWR, 1-NAA .
1-Naphthaleneacetic acid 86-87-3 - 185/141 60 -15 4.7
TR, IBA 202/115.8* -60 21
Indole-3-butyric acid 133-324 - 202/158 -60 -19 4.7

# SE 1 BT ( Quantification ions) ; ESI, electrospray ionization
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2.3 H&EFlE

AR RE SRR 3 200 wm G, FREL 2. 0 g (K§H % 0. 01 ) ikFET 50 mL B0 T, A ZIE-H R
PRW(99:1, V/V)10 mL, JAHEYRZ 1 min, 18000 r/min i H#EHL 2 min, 10000 r/min {KiE 250> 10 min
(5°C), BCETHW 1 mL 22574 100 mg Cq, 50 mg SAX, 25 mg PSA 150 mg JC7K MgSO, WZRff51 A 2 mL
B IRTE 1 min, 10000 t/min B0 5 min, FIERGS 0.22 wm JEAE, 15 BORH 2135 - EB IBE 350 #7
2.4 FRAEMKHIE

S3MFREL 13 P AL A PIARiEh 45 0. 05 g, FH Y B R OT 8 45 22 50 mL, 23 S BC AL 1000 me/ L ARifEds
W, 4CIRAE, T

PrifE R O] . A5t 2s FIRE % 2.3 AR EES  15 528 RO, 2 S BC ] 8 AR R B (ESIT .
1,2,5,10, 20, 50, 100 #1200 wg/L,ESI": 5, 10, 25, 50, 100, 250, 500 11000 wg/L) 4 5L FbR
HEV W, BREC I
3 HR5E
3.1 RiEfAEIEEGRKT

SPAIEEH] 0.5 mg/L¥REE 13 Rk B W AIARAE e T B S5 LAk . SR AT ESITF ESIT #8850, 43
SEREASHE ST B [ M+H PRI M=H |~ Bk AT —iis ik, S8 a s fifE Rg & (CE) L%
H1 B (DP) | FLBSIREEAE, PRA 4 SRR AR 1, R AT 42 22 S 7 s I ( Scheduled multiple reaction monito-
ring, SMRM) , A AZEAS[R] B[] B[R] EF#E A 7 22 Fhofe 25 5% B3 R, 38 A% 48 MRM AH e, K $ i 1 R
T3 5, A R AR B R 2 R A

fifiFHl HSS T3 \BEH C 1 BEH Cy il T % &1k, KB GA3 TAA A HLARTE HSS T3
AR A TR R S B AR BT AL K LK B EE-K (0. 1% R A T mmol/L H R
Bie) HIEE-7K (1 mmol/L HEREL ) TE N IR B AH , 45 SRR W R T BE-7K (0. 1% R AT 1 mmol/L H1 iR
B Ve s, BAR T [ M+H ] b &9 8 TR (AR R b H S M-H] LAY REUE,
ER R AT P3N R GeAs e v, NI 13 Fhib G40 40 2 B RN SR BRE TR B e A, 0T 2 AH R FH HH -
K (1 mmol/L HIRER) 811 25 I ZS FE R AR A th 13 R0 {5 ) — 20k 8 55 Ik (3 141, vl DL

- 5.12
: 0
>z 6 2 . 6-"F S HL IS
] & ‘;‘ & 3.0 6-Benzylaminopurine
Eg 4 g%’; 2.0
EX 2 EX 10
~ 1 1 I SRy SR R o el ~ 9 1 1 1 1 1 A .
42 44 46 48 50 52 54 56 58 6.0 42 44 46 48 50 52 54 56 58 6.0
t (min) ¢t (min)
2.5 592
L~ 6 200 2R
= e =2 sk Paclobutraz
n 9 4 70 -9
EX o ‘ EX 05
= 0 LII\“‘HI 1‘“ L ml “ “ l H“j' ful ~ 0.0 | | | L ] /\| | I |
50525456 58 6.0 6264 66 68 7.0 g.() 52 54 56 58 6.0 62 64 6.6 6.8 7.0
t (min) t (min)
12~ -32
~ 1.0f S
o = ,‘é‘ 8.0F Uniconazole
R EEIl
£2 =X 50k
= R I | ~ oo I I I I | | | |
55 56 58 60 62 64 66 68 7.0 54 56 58 60 62 64 66 68 7.0 7.2
t (min) ¢t (min)
5. 3.0 5.55
zat =7 a0 i
Z ,f» - ‘7B :: . Forchlorfenur
£22 S L5
25 £
0.( - '

L1 1 1 1 I I 0.0 | 1 1 1
48 50 52 54 56 58 60 62 64 46 48 50 52 54 56 58 6.0 62 64

t (min) ¢ (min)
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Intensity
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Intensity
(x10%cps)

Intensity
( x10%cps)

Kl 1
Fig. 1

Intensity
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Intensity
(x10%,cps)

6 08 1.0 1.2 14 1.6 1.8 2.0 22 24

¢t (min)

0 Ll Nl !
3.8 4.0 42 44 4.6 48 50 52 54 5.6

t (min)

o A M b st s ol Y LT AT P
384042444648 50525456

t (min)
2.0
1.5
1.0
0.5
oot VY B bt s Ay s st

T 42 4.4 46 48 50 52 54 5.6 5.8 6.0

t (min)

o Ul
3.6 3.84.0 424446485052545658

t (min)
1.0p
0.8
0.6
0.4f
0.2
22 it bl |
34 3.6 38 4042 44 4648 50 5254
t (min)
2.00
1.5
1.0|
0.5 r

0.0 1 1 1 1
32 343638404244 464850 52

t (min)

2.0
1.5
1.0|
0.5

0.0l i I 1 1 I 1 |
38 40 42 44 46 48 50 52 54 56

t (min)

t (min)

090 40 4244 46 48 50 52 54 56

12.0r 1.41

10.0F FH R g
8.001 ] Mepiquat chloric
© 6.00

4.00;

Intensity
(x10%¢ ps)

g
=3
S

0.00!
0406 08 1.0 1.2 1.4 1.6 1.8 20 22 24
t (min)
8.0r 4.66
X wan
;:nv'v; 4.0- Imidacloprid
oS
S x 20
~ 00 1 1 1 1 1 1 I 1 1 J
3638 40 42 44 46 48 50 52 54 5.6
t (min)
5.0r 4.77
-0 4.01 I bk
= g 30 Acetamiprid
3% 20
S X pof
= 00 ! ! 1 | L 1 1 ]
3.8 40 42 44 46 48 50 52 54 56
t (min)
10.0p 4.82
2o 801
Z 5 6ot T
Sx ,4-Dichlorophen
g = 400 acetic ;uid(iﬁ—f))
— X 20+
= 00 1 Lol n L 1 L J
3840 42 44 46 48 50 52 54 56
t (min)
237 459
3‘/2 2.0+ 1
EINRE A L
TS 1.0f 4»Chlomphennxvaretlv acid
S x
T oo
36 3.8 40 4244 46 48 5052 54 5.6
t (min)
4.0p
3\‘2 30! 4.43
2 200 FE
g % 1ok Gibberellic acid
00 I 1 1 1 1 | |
34 3.6 38 40 42 44 46 48 50 52
t (min)
2.5¢ 423
=z 20 Wi 2 B
7 : 1.5 In-dole-3-acetic acid
£5 10
S x
T 00 !
32 34 3.6 38 40 42 44 46 48 5054
t (min)
6.0¢ 4.72
—~ 5.0F
28 4o HIM
L.+ 3.0F 1-Naphthaleneacetic acid
£z
=%
T oo ' S
36 384042444648 505.2545.65.8
t (min)
25 470
—~ 2.0r
28 s I T iR
= Indole-3-butyric acid
55 10
=X os—
IS
36 3.8 4042 44 4648 5052 5456

t (min)

25 FAZR IR bl (Z2) RUIARZS HRE df (A7) 19 03 S 1 T IR

Tandem mass spectrometric ( MS/MS) total ion chromatograms of blank (left) and spiked (right) tea
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SrEROR RAF, BAES Y B e B TN
3.2 EUAMIEEMM

A TAEYIE KRR S B L2 (b B W S5 /R R 25 S8R, 3 0 R T NG PP Pl L PR g1
(LR WA IR, AR B2 T4 NG L NE-/K (80:20,V/V)  ZIE-HEREW (99: 1, V/V) .4
/7K RV (80:19: 1, V/V) MAREUSCR . 25 R R GG -K-HRIE R (80: 19: 1, V/V) 421
I, ¥R AL B TSR T S - R VAW (99: 1, V/ V) BRI 230 46 BB /A& 9, U GA3 Fil
4-CPA , 7= A= 5550 e AUV ( Matrix effect, Me) , SBURIE(E 5 ™ S FEAK, /5 M LLidi/y, 52 HAG H R,
J PR T RS FH 5 7K 1 S T SR S RS, S rham M 2% A 1 80 A B W 45 4 el AR 8 1Ak
RIEAE, EPRBUE R R AN IE B FFER AT 3 00 2 ,4-D 4-CPA 255 R ILRME PGRs $EBUCRR , 3 H A %K%
g Al ad R I Al S e B> RIS AT B 1k GA3 Z5 7 ik SR 858 v R i, R ARSI 9 ik B 2 S -
RIS (99:1, V/V)VENIREGH

Xof T A R B 500 1, 43 I FRER 25 .50 100 F1200 mg 4 7 F B3] ( PSA [ SAX . SCX . C, .GCB &
7K MgSO, JE% HAE+) B MA 1 mL #kE K 80 pe/L (ESI*) 400(ESI™) we/L 55 IR SARMER W,

WRCRHT R {6557, R:Sime% HH S, LRI R AR AR I T A, S Dyl e B AR AR I T A, R

fHBE , RN ARG 16 & Y5 5 B | A B 3 BAIG, e A RO BB AR SRR A5 SRR € ATE K
MgSO, W B AN Sk, o 5 A B 5006k B An ik 4 W AR FH BE 25 iy s, JHrp SCX . GCB #1
H5 B HUEE + 0 Rl S WA BRI B T, 40 25 mg SCX MRS, 6-BA FIELIR R 52514 0. 7% F
2.6% ; 50 mg GCB WP 5 6-BA F1 4-CPA 1) R {E5 50 18. 6% A1 56. 4% 55, & 2 Fi7~ , PSA 1 SAX
FEAR T R (0 , BE 40 R {4 T /4,25 mg PSA 150 mg SAX W5 44659 R (HIE 43 59
82.3% ~171.2% F193.5% ~194.8% ,FALR R B,

200 200 - -
(b5 me PSAIIO mg PSAFZZ100 mg PsA [R00 mg PSA (s mepsa IS0 mg psa B
150k A . 1502100 me v+ IE200 e Psa

100 100

R (%)
R (%)

50 50

B

[SSSSSSSSSSSSEEESEE Sy
B
e
B
s
T 2
B ety
S

B
5, B
S
CESSSSSSS S
T RN
L B =
) e

2 AR PSA(A) FI SAX(B) X454k &4 W B 30k S L A
Fig.2  Adsorption ability of different amount of primary secondary (PSA) (A) and strong anion exchanger
(SAX) (B)

SAX S —Fh A sy SR W fk e S8 45 2 e 5 AT A W B 51, i P T 2 iR I g - 2% o (A AILRR , TE L g
T4F) ,PSA(N-INFEC /) a5 B 128350, aT A R K bR A v 38 I W e 4 24 o, H > W i
PRt % B AR AP B E R BA L 40 200 mg PSA W FfHE L2 ,4-D i R {EAN N 23. 8% , 5 SCHk[ 22 ] 0
SEHMLRF . C HA MRBUKRRE X IR R 5 59 W Ak & ) A BRI N E . 254 Hoie, AP ST i 8
100 mg C,, .50 mg SAX 25 mg PSA Fl1 50 mg Jo7K MgSO, 1AW, v fb s i et
3.3 AEMNZETEE KHRMESR

KT 2.4 1528 00 A v B BE BIR SAREI W, UL AR IS S80I e | DA 2 ot 8 - W e T FRUGT iy vk Ji2
AR HERN L, 538 13 b St I R SO C R B, R 2 iR, 6-BA R0 Jasgoms Stk |
WRBE Atk sk 0 HUBKAE 1 ~ 200 wg/L 1 2,4-D 4-CPA (GA3 IAA [ 1-NAA [IBA 7£ 5 ~ 1000 pg/L U [Fl 4
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HMERRRLF (R >0.99), JFiEk R (LOD, S/N=3) FlE &R (LOQ, S/N=10) 7354 0. 18 ~
9.68 pg/kg f0.61 ~32.26 pe/ke.

#*=2

13 R G I E Ty e RS 20 Tk i BRI A2 PR

Table 2 Linear equations, correlation coefficients, limit of detection (LOD) and limit of quantification (LOQ)

JEESE S

Compound ( yL) Linear equations Coeffl(ilenls (pe/kg) (ne/ke)
R (R?) ng/ kg [

6-"NEHEIENY 6-BA y=5196. 6x+34788 0. 9969 0.18 0. 61

Z 3k Paclobutrazol y=9900. 9x +17269 0. 9997 0.25 0. 84

Jf5 %M Uniconazole y=37141x+48179 0. 9999 0.31 1.02

SR Forchlorfenuron 1 ~200 y=15107x+7881. 1 1 0.50 1.65

FHIRIE Mepiquat chloride y=51715x+7268. 4 0.9991 0.76 2.53

Mt e ok Imidacloprid y=36239x+109857 0. 9990 0.67 2.22

WE UK Acetamiprid y=63972x+158941 0.9978 0.18 0. 61

2,4-"FHIRE LR 2 ,4-D y=8586. 4x+46256 0. 9999 3.06 10. 20

X E A LR 4-CPA y=12515x+194931 0. 9986 1.52 5.05

HEEHE GA3 5 1000 y=4932. 8x+27407 1 6.25 20. 83

5|k 2R TAA y=2874. Tx+8447. 1 0. 9998 6.38 21.28

25 1-NAA y=1698. 2x-10736 0.9997 9.68 32.26

W3[WE T 2 IBA y=2107. 4x+1791 1 5.00 16.67
3.4 ERIMM

N SUGNEN — Ve S 4 R N I N SN kmet ano _kmalrix
MR HF O e B TP 2 3 590 s A R O R AT B R ASOM EM S R A RN Me=%xloo%

methanol

(k APRAEMZRIER) o 45 RERWT, 13 Pl &9 Bk i FI FE—49. 5% ~56.2% Z 18], A BRI BT
I 4, S8 SR FH A R 35 5 VG e bR A A 5 A o
3.5 ERMBEZE

FREUZEM 2.0 g, 20 BI7RH10.02,0.08 F10.2 mg/kg( ESI*) F10.1, 0.4 F1 1.0 mg/kg( ESI™) KR
B ARES TR, 4 BT 7 i A B SPATINAE 6 WK, [NSCR ARG 2 s W3¢ 3, ik 3 nl L, 13 ik &
YIAnAR RISCR G BB AE 73. 1% ~ 108. 9% Z 18] ,RSD (n=6)7E 0. 6% ~ 8. 0% 2 [f] , ¢ B A< Jy vk & 42 1k

K4f,
#3

13 FL G P02 R SR (n=6)

Table 3 Average recoveries, relative standard deviation( RSD) of 13 kinds of compounds (n=6)

IR A F5FE Spiked level (mg/kg)

o 0.02(+)/0.1(=) 0.08(+)/0.4(-) 0.2(+)/1(-)
Compound =] i R FH X v g 22 B FHX R v 22 Bl XA U A 22
Recovery RSD Recovery RSD Recovery RSD
(%) (%) (%) (%) (%) (%)
6-F &ML 6-BA 75.9 3.3 74.3 3.6 80.7 1.3
Z %M Paclobutrazol 84.7 3.3 89.5 1.5 101.7 0.6
(M Uniconazole 82.8 5.6 90.3 2.0 103.2 1.7
SR Forchlorfenuron 86.5 3.4 92.0 2.6 108.9 2.0
FRIRBE Mepiquat chloride 90.2 6.0 100.5 2.7 102.5 2.0
Mk H Btk Imidacloprid 73.1 3.5 79.6 1.8 81.0 2.2
e HUK Acetamiprid 78.3 2.3 81.0 1.8 80. 1 0.8%
2,4-"F@FELIR 2,4-D 73.8 3.1 75.8 2.7 83.1 1.8%
XERE LR 4-CPA 88.8 3.8 92.4 3.5 9.6 3.1
FEFZE GA3 81.2 2.6 80.8 4.1 76.3 1.9
B2 R TAA 85.4 8.0 91.4 4.6 9.3 3.6
ZEZR 1-NAA 88. 1 7.5 96.0 5.2 106.2 2.8
I TR IBA 95.2 3.3 92.6 2.9 93.6 3.6%

R LTI EYIRRIRIER (+) 2R BET H LAY IR E i (-) %78 (Spiked level of compounds above the dotted line represent

with (+) and the others represent with (=) ),
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3.6 ERREERS

FHATT B 038 1T 69 My it it A AR R K Y PGRs, Jorp 11 £ 4G i vtk sk (0. 023 ~
0.612 mg/kg, 1 it GB2763 f K Fk B FRHE 0.5 mg/kg) , 13 346 H e dL Bk (0. 014 ~ 0. 831 mg/kg) .
J PR AT BE AR s i 22 S ARk R, e B M (BB, ELA e 35 ™, PRI S AR AR, PGRs FH 508
/b T2 R SRS

4 %8

AWFFERESL TIE T A 11 b PGRs Ltk sUuhc | I S BRI 5 9 e 280 RO € 3% - R IR i A0 5
ko AT EREE  RABE &, BB 4T, nl i AL W | H AR XS 28 it R PGRs S5 A< 24 Y BR 4 20K
O B 2 Al i AR DA bR AR AL T B AR
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Simultaneous Determination of Plant Growth Regulators
and Imidacloprid, Acetamiprid in Tea by Ultra Performance
Liquid Chromatography-Tandem Mass Spectrometry

ZHU Li, WANG Chen, CHEN Hong-Ping, ZHANG Ying-Bin, ZHOU Su-Juan, WANG Guo-Qing, LIU Xin"
(Laboratory of Quality and Safety Risk Assessment for Tea Ministry of Agriculture ,
Tea Research Institute, Chinese Academy of Agricultural Sciences, Hangzhou 310008, China)

Abstract  An efficient method for the analysis of multiclass plant growth regulators and pesticide
(imidacloprid, acetamiprid) residues in tea was developed based on ultra-performance liquid chromatography-
tandem mass spectrometry ( UPLC-MS/MS). The samples were extracted with acetonitrile/formic acid (99:1,
V/V) solution, cleaned up with four sorbents including C,;, strong anion exchanger ( SAX), primary
secondary amine ( PSA) and anhydrous MgSO,. The compounds were separated on a HSS T3 column under
positive/negative electrospray ionization mode, detected by scheduled multiple reaction monitoring (SMRM) ,
and quantified by matrix-matched external standard curves. All pesticide residues showed good linearity in the
concentration range of 1 —200 wg/L ( 6-benzylaminopurine, paclobutrazol, uniconazole, forchlorfenuron,
mepiquat chloride, imidacloprid, acetamiprid) or 5 -1000 pg/L (2, 4-dichlor-ophenoxyacetic acid, 4-
chlorophenoxyacetic acid, indole-3-acetic acid, gibberellic acid, 1-naphthaleneacetic acid, indole-3-butyric
acid) , with correlation coefficient ( R*> =0.99). Limits of detection (LOD, S/N =3) and limits of
quantitation (LOQ, S/N=10) were 0. 18-9. 68 pg/kg and 0.61-32.26 pg/kg, respectively. In addition,
the spiked recoveries of tea samples were 73.1% —108.9% , and RSDs were 0.6% —8.0% . This method was
applied to commercial samples, and all the detections were confirmed by acquiring transitions for each
pesticide in the samples.

Keywords Tea; Plant growth regulator; Imidacloprid; Acetamiprid; Ultra performance liquid

chromatography-tandem mass spectrometry; Dispersive solid phase extraction
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