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Abstract: In recent years, plant growth regulators are widely used in agricultural products. As the toxicity of plant growth

regulator residues has gained increasing concerns, trace analysis methods for plant growth regulators have been developed. In this

paper, the major methods with advantages and disadvantages for the analysis of plant growth regulator residues in fruits and

vegetables are summarized, including gas chromatography (GC), high performance liquid chromatography (HPLC), chromato-

graphic technique combined with mass spectrometry, enzyme-linked immunosorbent assay (ELISA), capillary electrophoresis

(CE) and so on. Meanwhile, the development prospects are also discussed.
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Table 1 Plant growth regulators commonly used in fruits and vegetables
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104%, (HETALE AR BRI S N T A, FERT IR
MG HAMA TR A4, H 1 5 IR ¢ 3 A LOD
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% AR Pk B A 53 TR IR I, i U R B FH B AR AR X 5 T 1)
N A% . Anastassiades ZEH0% A IR 5 U AR A L
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SRR, T AR H PR 0.0005~0.3mg/kg,  [FIEER 72%~
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R 7R e N (BB e 2 S ST s PR 2 3 AR N
TR SIS 3 i ST T K A 8 A AN T (2 M
Al T BEWE. MZES. REER. BKRER. MK,
B E. a- Z548)IN SPE-LC-MS/MS AR ER - 6 Fh
M AEKIHIFI(GACIERL . B 2. e, W i
2 M ) () SPE-HPLC-ESI-MS/MS # K.

JTUUE B0 4 AR AT DA ] A Ak B L 4 R A N
B gD R HERRE, 2 B A RV
FIRUEJg o T R C i v SR AR R A ) e i,
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PE, TS ICH B (RE 2 R R RS B R) I HE) T A2 A 4R
M), AHDI LA B3 B, H AT SO B R A
24 PG 5 R I i (ELISA) AR

ELISA BIA T e HiAR bR i Sk (1 — o 2 e
REMEHA, HAR S RBUE & PR
AIUEREVE . R, B ST ER R, TR
WAIE, W ZH TSRS . Harrison S5
ST T B B A I A 7 e Sk I AR R B 1 T I
gk, LOD A 0.11~1.3mg/kg, 75 P A B v ik
ATE AT, &AL TR R A T ok A ik
B H M. Pantaledn 518 L ELISA 7347 T B
Berbr G BR SR B, IEVEAN T A [ e oAt ik 1) o 2k
M. JGXK, Jiang Xiaoxue ZFU1S R A ELISA e T &
7 R I PR R B, LA O A I = R R T
A HEAT o0 BT i, B 0 20 e 0 B AT R I 2 1R A8 R
Mo i Williams 24756 F ELISA R0 Gt i A AE b 3k 47
fiiik, 4RJ5H GC-MS Xk A dh h 2,4-D )& kAT
CORTIIRIENIEE S S SRR E S (S R iR ST 1 By
ELISA HiARAE £ 2 AR 453 v () 9 AR K, (1
EAFAEAR Z2 BB WIS RE RIS 20 7 22 P 28 U5 B9 401 4
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25 B4 Hik(capillary electrophoresis, CE)fiA
CE BAR 22 B s UK B R IARTSAE B ARAR 45 5 1) 7

W, A BRI, B R RE B A LR

FUH &, i HA US A  EAT AR B A, Dok

852 B ATRAT M TT A AIAFFEAL . Kubilius 254 ] [

FHARE S, A B AN IR ) (i H R Ay B 7 - G R A
WK SR MEIE, VR IR A ik T4 % ~89 % Al
80%~90%, LOD & 2mg/kg. [E Nk 3-Gma H £ 40
B IR R YK T A R I A BT R 2,4-D. AR CE
FEARAEATRAS W A 5 IR N 8 ), AR AE A I
PEZE SR, IRIR SR N AN £ .

26  HfhEAR
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Table 2 Analytical methods for plant growth regulators in fruits and vegetables

2R FE BT (PSR IVIRES Kl (LOD) 2% 3k
R TN NI V2 TS JhFE GC-FID 0.1mg/kg [1]
R4l HE B TS GC-FID 0.025mglkg [2]
LI PRI Tji7¥ SPME GC-FID [3]
Rk SPE GC-MS 4pg [21]
R WERE. ok WA LC-MS/MS 0.02mg/kg [22]
JRA SPE IC 0.050ug/kg [29]
KR Rt SPE GC-ECD 9uglkg [4]
3R SPE GC-MS 0.05mg/kg [23]
TR RN SPE LC-MS/MS 0.008mg/kg [24]
S T - AR LC-MS/MS 2.5ng/kg [25]
Giigr SPE GC-ECD 0.0004mg/kg |
A= SPE HPLC 0.006mg/kg [15]
2,4-D Bk W - WZEIL #4246 HPLC-FLD 4.43nmol/L [16]
Mk SFE FERIHTAE GC-MS 0.006mg/kg [40]
i OB A CE 0.9375mg/L [49]
4-CPA A= SPE HPLC 0.006mg/kg [15]
o e Tl WFEG SPE GC-ECD 0.001mg/kg [6]
a- L Gk - AR fir46 HPLC-FLD 7.24nmol/L [16]
K - WA fit/E4t HPLC-FLD 14.8nmol/L. [16]
5|k 2.1 i SPE IC 0.10pg/ky [20]
L. Rk, f. HE b SPE HPLC-UV [8]
I A i SPE HPLC-UV 0.5mg/kg [9]
SR AN o SPE CE 2mg/kg [48]
LT 3 N NN SPE HPIEC 0.002mg/L [10]
[N SPE HPLC-UV 0.005mg/kg [11]
A= SPE HPLC-UV 0.005mg/kg [12]
SR P SPE RP-HPLC-UV 0.02mglkg [13]
’ TR MSPD HPLC-UV 0.005mg/kg [15]
[N QUEChERS LC-MS/MS 1pg/kg [38]
FA L FEEH AL PR QUEChERS LC/ITOF-MS 10pg/kg [39]
2 0 3R SPE GC-MS 0.02mg/kg [35]
) A - WA LC-ESI-MS/MS 0.7uglkg [36]
el SPE LC-MS 0.04ug/kg [26]
A - IAEEL LC-MS/LC-MS/MS 0.017/0.007mg/kg [271
S SPE LC-MS/MS 0.03mg/kg [28]

B P SPE LC-ESI-MS 0.02mglkg [30-31]

A - TFEEL IC 0.5mgl/kg [18]
EUNIE <5 TN TR 148 SPE LC-MS/MS < 5uglkg [32]
E3 N iy SPE /KA LC-MSIMS 0.03ug/kg [33]
Fomti - TFEEL UPLC-MS/MS 0.8uglky [34]
N5 N R {EZL SPE LC-MS/MS < 5uglkg [32]
A1 R Rt SPE /K AEH LC-MSIMS 0.1nglkg [33]
i - AL UPLC-MS/MS 0.8ug/kg [34]
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SRR RIPE A S RN B A, TR KO — R
6, 75 2 5 A 00 T Ak 3 AR RN B Ay R A A B R
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B H A G R R B A A R LA SPE b
F, FEARHUR TG - WA, SPE iR AR F
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