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Monitoring resultsof plant growth regulatorsresidues of fruitsin Jilin in 2015

JIANG Nan', LIU Si-Jie, CUI Yong, LI Qing

(Jilin Provincial Center for Disease Control and Prevention, Changchun 130062, China)

ABSTRACT: Objective To detect and analyze the plant growth regulators residues of fruits in Jilin, so as to
provide the scientific evidence for developing food safety policies and regulations. Methods Seventy-five
samples were collected from 9 regions of Jilin province in 2015. The samples were separated on a BEH Cg
column (2.1 mmx100 mm, 1.7 um), with the mobile phase of acetonitrile and water (containing 0.01%
ammonium hydroxide). A gradient program was set up, the mobile phase flow rate was 0.3 mL/min, and the
column temperature was set at 35 ‘C. An ESI interface was used for mass analysis. Paclobutrazol was detected
in the positive ion mode and gibberellins, 2,4-D, thidiazuron, forchlorfenuron, and 4-chlorophenoxyacetic acid
were detected in the negative ion mode. Results The detection rates of 4-chlorophenoxyaceticacid, gibberellic
acid, forchlorfenuron, paclobutrazol, 2,4-dichlorophenoxyacetic acid, and thidiazuron were 6.67%, 10.67%,
18.67%, 16%, 16%, 0%, respectively. Conclusion The detection rates of the plant growth regulators in the
fruits of Jilin were high. The monitoring strength should be enhanced and certain measures should be taken to
assure the safety of the food.
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F1 6MEMEKIFATHTN MRM RiESH
Tablel MSparametersin MRM mode of 6 kinds of plant growth regulators

(m'2) (m'2) (V) (m'2) (eV) V)
294 70 25 124.9 40 10
345.1 239.1 20 143.1 35 15
2,4-D 218.9 160.9 18 124.9 35 10
219 100 13 71 35 8
246 127 15 91 35 10
4- 185 127 15 141 9 15

Fz2 6MEMEKATRRERLZL. HEHR. BEE. MREKEREZETEE (n=6)
Table2 Linearity curve, LOD, precision, relative ssandard deviation, and linear range of 6 kinds of plant growth regulators

(n=6)
O (ng/ke) RSD(%) (%) (ng/L)
4- Y=1619.71X-360.889 0.9995 1.0 4.02 81.2 5.0~200.0
Y=1040.26X+728.458 0.9991 1.0 2.34 95.4 5.0~200.0
Y=12157.7X-1332.7 0.9992 0.1 5.02 105.0 0.5~100.0
Y=128017X-3129.61 0.9990 0.05 4.78 89.5 0.5~100.0
2,4-D Y=1404.15X+608.759 0.9995 0.5 3.87 81.2 5.0~200.0

Y=2129.13X-311.235 0.9993 0.5 2.53 95.6 5.0~200.0
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F3 2015 FEMREANEKRPEDPEKBATTIZBEHNLENER
Table3 Resultsof 6 kinds of plant growth regulator in Jilin in 2015

%

21 11 1~3 524 2,4-D
10 2 1 20.0

14 7 1 50.0

12 8 1~3 66.7 2,4-D

5 0 0 0 /

8 1 2 12.5

5 5 2~3 100.0 2,4-D 4-

R4 TSHMUKRS 6 MEMEICATHMGHER . REFARMEREHE

Table4 Detection range, number and rate of 6 kinds of plant growth regulatorsin 75 kinds of fruits

(ngrkg) (%)
4- 11.6~65.6 5 6.67
2.77~506 8 10.67
0.38~1.85 14 18.67
0.13~145 12 16
2,4-D 1.36~80.3 12 16
/ 0 0

x5 6MEMEKIATHE GB2763-2014 AR AKBREME . MHNMBRBIRE
Table5 The maximum residue limits, detection number and over standard rate of 6 kinds of plant growth regulators
in GB 2763-2014

(mg/ke) (%)
4- / / / /
/ / / /
0.05 / /
0.05 / /
0.05 7 0
0.05 5 0
0.1 1 0
0.1 / /
0.5 / /
0.5 / /
2,4-D 1 / /
0.01 / /
0.05 5 0
0.1 3 0
0.05 0 0

0.05 / /




1 , 12015 37
3 4 5 2015 [6] DBI11/T 379 -2006 4-
6 GB 6- 2,4- [S].
2763-2014 , DBI1/T 379 -2006 The provincial standard-Determination of
GB 2763-2014 4-chlorphenoxyacetic sodium, 6-benzylam inopurine, 2,4-D,
gibberellic acid and thiram residues in soybean sprout and
’ mungbean sprout [S].
[7]1 DB33/T 625.3-2007 3 1 6-
> 4- [S].
DB33/T 625.3-2007 Environment-friendly bean sprouts-Part
3-Determination of 4-chlorphenoxyacetic sodium and
4 'IFJ- i’E 6-benzylam inopurine [S].
(8] , , -
’ (1. , 2009, 37(11):
’ 4856—4857.
> > Li CL, Yin GH, Liu CH. Determination of paclobutrazolresiduein
s soil of mango garden by ultrasonic extraction-GC method [J]. J
S Anhui Agric Sci, 2009, 37(11): 4856 —4857.
, [9] , ; , SPE-GC-MS
[J] - , 2006, 42(3):
’ ' 194-196.
Huang HL, Zhang TZ, Liu S, et al. Determination of residual
%}%iﬁk gibberellin in fruits by SPE-GC-MS [J] Phy Test Chem Anal
Part, 2006, 42(3): 194-196.
. [10] , , , .SPE-HPLC
[J1. , 2009, (8): 1-6. o 2009,
Xu AD. Research progress of plant growth regulator commonly
used in vegetables toxicity and residue problems [J]. China 19): 575-381.
Veg, 2000, (8): 1-6. Zhan SX, Sun SH, Zang LN, et al. Determination of gibberellin,
2] ’ ’ ’ benzoic acid, saccharin sodium and ponceau4R infruits by solid
0] 12013, 36(2): 232-236. phase extraction and high performance liquid chromatography
Zhu JL, Yang L, Chai ZL, et al. Analysis of maximum [J]. Chin J Health Lab Technol, 2009, 19(3): 579-581.
permissible concentrations of plant growth regulators [J]. Biol (t ’ ’
Disaster Sci, 2013, 36(2): 232-236. 9] » 2009, 30(1): 311-312.
3] ) ) . Zhou YM, Tang Y, Niu S. Determination of gibberellic acid
] ,2012, 33(4): 417-426. residue in fruit by high performance liquid chromatography [J].
Shi XM, Jin F, Huang YT, et al. Review on advance of plant Sci Technol, 2009, 30(1): 311-312.
growth regulators in fruits [J]. Sci Technol Food, 2012, 33(4): [12] ’ ’ ’
417-426. [J1. , 2008, 7(6): 36-38.
[4] , , , Cao B, Yu CZ, He B, et al. Research of liquid chromatography
1] , method on naphthylacetate residues [J]. Mod Pestic, 2008, 7(6):
2014, 5(8): 127-137. 36-38.
Su MM, Yang CG, Li YC, et al. Research and application of [13] s s N

plant growth regulators on amphisarcas and food crop [J]. J
Food Saf Qual, 2014, 5(8): 127-137.
GB 2763-2014
[S].
GB 2763-2014 National

food safety standard-Maximum

residue limits for pesticides in food [S].

6- 4-
[J] , 2014,
26(5):441-445.
Zhang JW, Guo CH, Ge SH, et al. Simultaneous determination
of 6-benzylaminopurine, gibberellin and 4-chlorophenoxyacetic

acid in bean sprouts by solid phase extractionultra high



38

[14]

[15]

[16]

[17]

[18]

performance liquid chromatography tandem mass spectrometry

[J]. Chin J Food Hyg, 2014, 26(5): 441-445.
s 8

- ]

26(15): 115-119.

Wu FQ, Jin BH, Chen B, et al. Determination of eight

5 s

, 2010,

exogenous plant growth regulator in fruit by liquid
chromatography-tandem mass spectrometry [J]. Chin Agric Sci
Bull, 2010, 26(15): 115-119.

QUECHERS

21

[J] , 2014, 32(7): 707-716.

Huang HH, Zhang J, Xu DM, et al. Determination of 21 plant

> > >

growth regulator residues in fruits by QuEChERS-high
performance liquid chromatography-tandem mass spectrometry
[J]. Chin J Chromatogr, 2014, 32(7): 707-716.

156 ]

s s >

, 2009,
27(2):127-137.
Li Y, Zheng F, Wang ML, et al. Rapid screening and
confirmation of 156 kinds of pesticide residues in concentrated
fruit and vegetable juices using liquid chromatography-tandem
mass spectrometry [J]. Chin J Chromatogr, 2009, 27(2):
127-137.

7 ]
31(4): 442-447.
Zhang Y, Lu Y, Yang T, et al. Determination of 7 kinds of

, 2012,

plant growth regulator residues in fruits and vegetables by high
performance liquid chromatography-tandem mass spectrometry
[J]. J Instrum Anal, 2012, 31(4): 442—-447.

s 5

, 2013,

(20] , ,

31(10): 1016-1020.

Mou YL, Guo DH, Ding ZP. Determination of four plant
growth regulator residues inamphisarcas by high performance
liquid chromatographytandemmass spectrometry [J] Chin J

Chromatogr, 2013, 31(10): 1016—1020.

[19] ) , ,

] )
2014, 1(14): 27-32.
Li HY, Shang DJ, Gong ZG, et al. Determination of the
residues of the five kinds of plant growth regulators in raisins
using high performance liquid chromatography-tandem mass
spectrometry [J]. Storage Proc, 2014, 1(14): 27-32.

. HPLC-MS/MS

1. ,2011, 48(1): 187-193.
Yu H, Lu Y, Wang JJ. Determination of uniconazole and MET
residues in fruits by HPLC-MS/MS [J]. Xinjiang Agric Sci,
2011, 48(1): 187-193

[21] , , ,

[J1. , 2004, 3(4): 221-222.
Liu SY, Hu XZ, Qi HY, et al. Ethephon commercial fruit
survey [J]. Chin Health Eng, 2004, 3(4): 221-222.

[22] 2015 [Z].

2015.
Manual for the national food contamination and hazardous

factors risk monitoring in 2015 [Z]. 2015.

(FT1E%R A A 3m)

{EZ &I

= 1, TERM, TERRAEA
BEmEE2E.
E-mail: 86646932(@qq.com



