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Analysis of theresidues of 6 kinds of plant growth regulatorsin bean sprouts
in Hebel province

LIU Yin-Ping', WANG Li-Ying', LU Yang', CHANG Feng-Qi', YANG Li-Xin"* ZHANG Yong-Mao""

(1. Hebei Provincial Center for Disease Control and Prevention, Hebei Provincial Key Laboratory of Food Safety Risk
Monitoring, Shijiazhuang 050021, China; 2. College of Environmental Sciences and Engineering,
Peking University, Beijing 100871, China)

ABSTRACT: Objective To investigate the residues of 6 kinds of plant growth regulators (PGRs) in soybean
sprouts and mung bean sprout. Methods A total of 52 bean sprouts samples were sampled in 2014 from 10
main areas in Hebei province of China, and 6 kinds of plant growth regulators including
2,4-dichlorophenoxyacetic acid (2,4-D), 2,4-D-ethyl ester, 4-chlorophenoxy acetic acid (4-CPA), f-naphthyl
acetic acid (NAA), indole acetic acid (IAA) and indole butyric acid (IBA) were determined by gas
chromatography-mass spectrometry (GC/MS). Results 12 samples were detected of 4-CPA and 33 samples
were detected of IAA. IBA was found in 13 samples. In addition, 2,4-D, 2,4-D-ethyl ester and NAA were not
detected in the present study. All the results were not exceeded the maximum residue limits (MRLs) of the
plant growth regulators set in China. Conclusion The continuous monitoring and control of PGRs in bean
sprouts are still necessary, which can reduce the risk from abuse of plant growth regulators.
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Tablel Parametersfor the mass spectrometric detection and method detection limit and linear equation
RT(min) (m/z) (m/z) ” LODs(png/kg)
2,4-D- 18.05 248 175,213 Y=47268X+5349.9 0.9998 0.20
4-CPA 15.50 200 141,111, Y=78001X+12530 0.9989 0.10
2,4-D 17.67 234 199,175 Y=65547X+17494 0.9980 0.50
B-NAA 18.49 141 115,200 ¥=395739X+150394 0.9980 1.00
TAA 19.56 130 189,103 Y=71568X-15773 0.9988 2.00
IBA 21.05 130 143,186 Y=158766X+16066 0.9953 0.50
F2 EFEXED 6 FEYEKETHHMRERLERN=3)
Table2 Recovery resultsof 6 PGRsin bean sprouts(n=3)
0.05 mg/kg 0.1 mg/kg 1.0 mg/kg
RSDs (%) (%) RSDs (%) RSDs (%)

2,4-D- 78.7 9.4 89.5 8.6 95.3 10.1

4-CPA 80.6 8.7 88.6 11.5 95.2 8.6

2,4-D 81.4 10.8 94.6 5.6 102 11.1

B-NAA 85.6 8.1 91.2 5.8 104 8.7

TAA 80.7 9.9 85.1 8.3 99.3 6.0

IBA 82.6 10.8 101 7.7 96.5 9.5

2,4-D- 79.8 5.1 87.5 8.6 91.3 8.3

4-CPA 89.0 5.3 101 9.3 104 9.6

2,4-D 92.6 13.0 96.5 8.5 95.9 9.0

S-NAA 83.8 8.3 101 10.0 98.2 4.9

TAA 85.8 8.5 96.0 9.7 97.7 8.1

IBA 86.1 5.9 103 9.6 99.0 10.7
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Fig. 1 Chromatogram of PGRs in soybean sprouts spiked at 0.1 mg/kg
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Table3 Resultsof PGRsin bean sprouts (mg/kg)
No 2,4-D- 4-CPA 2,4-D [-NAA 1AA IBA
1 ZJK-1 <0.0002 <0.0001 <0.0005 <0.001 0.028 <0.0005
2 ZJK-2 <0.0002 <0.0001 <0.0005 <0.001 0.026 <0.0005
3 ZJK-3 <0.0002 <0.0001 <0.0005 <0.001 0.088 <0.0005
4 ZJK-4 <0.0002 <0.0001 <0.0005 <0.001 0.028 0.039
5 ZJK-5 <0.0002 <0.0001 <0.0005 <0.001 0.095 0.055
6 HS-1 <0.0002 <0.0001 <0.0005 <0.001 0.034 <0.0005
7 HS-2 <0.0002 <0.0001 <0.0005 <0.001 0.031 <0.0005
8 HS-3 <0.0002 0.28 <0.0005 <0.001 <0.002 <0.0005
9 HS-1 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
10 TS-2 <0.0002 <0.0001 <0.0005 <0.001 0.025 <0.0005
11 TS-3 <0.0002 0.033 <0.0005 <0.001 0.038 <0.0005
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%3
No 2,4-D- 4-CPA 2,4-D [-NAA TAA IBA
12 TS-4 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
13 TS-5 <0.0002 0.0031 <0.0005 <0.001 0.035 0.051
14 LF-1 <0.0002 <0.0001 <0.0005 <0.001 0.063 <0.0005
15 LF-2 <0.0002 <0.0001 <0.0005 <0.001 0.079 <0.0005
16 LF-3 <0.0002 <0.0001 <0.0005 <0.001 0.031 <0.0005
17 CZ-1 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
18 CZ-2 <0.0002 <0.0001 <0.0005 <0.001 <0.002 0.033
19 CZ-3 <0.0002 <0.0001 <0.0005 <0.001 0.035 <0.0005
20 CZ-4 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
21 CZ-5 <0.0002 <0.0001 <0.0005 <0.001 0.063 <0.0005
22 QHD-1 <0.0002 0.084 <0.0005 <0.001 0.091 0.094
23 QHD-2 <0.0002 0.023 <0.0005 <0.001 0.024 <0.0005
24 CD-1 <0.0002 <0.0001 <0.0005 <0.001 <0.002 0.0057
25 CD-2 <0.0002 0.0038 <0.0005 <0.001 0.096 <0.0005
26 CD-3 <0.0002 0.12 <0.0005 <0.001 <0.002 0.0017
27 XT-1 <0.0002 <0.0001 <0.0005 <0.001 0.068 <0.0005
28 XT-2 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
29 XT-3 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
30 XT-4 <0.0002 <0.0001 <0.0005 <0.001 <0.002 0.051
31 XT-5 <0.0002 <0.0001 <0.0005 <0.001 0.029 <0.0005
32 XT-6 <0.0002 <0.0001 <0.0005 <0.001 <0.002 0.0025
33 HD-1 <0.0002 <0.0001 <0.0005 <0.001 0.037 <0.0005
34 HD-2 <0.0002 0.57 <0.0005 <0.001 2.67 <0.0005
35 HD-3 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
36 HD-4 <0.0002 <0.0001 <0.0005 <0.001 0.029 0.024
37 HD-5 <0.0002 <0.0001 <0.0005 <0.001 0.023 <0.0005
38 HD-6 <0.0002 0.43 <0.0005 <0.001 53 <0.0005
39 SJZ-1 <0.0002 <0.0001 <0.0005 <0.001 0.14 <0.0005
40 SJZ-2 <0.0002 0.057 <0.0005 <0.001 0.77 <0.0005
41 SJZ-3 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
42 SJZ-4 <0.0002 0.17 <0.0005 <0.001 <0.002 <0.0005
43 SJZ-5 <0.0002 <0.0001 <0.0005 <0.001 0.051 <0.0005
44 SJZ-6 <0.0002 <0.0001 <0.0005 <0.001 0.028 <0.0005
45 SJZ-7 <0.0002 <0.0001 <0.0005 <0.001 0.046 <0.0005
46 SJZ-8 <0.0002 <0.0001 <0.0005 <0.001 0.031 <0.0005
47 SJZ-9 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
48 SJZ-10 <0.0002 <0.0001 <0.0005 <0.001 <0.002 0.088
49 SJZ-11 <0.0002 <0.0001 <0.0005 <0.001 <0.002 <0.0005
50 SJZ-12 <0.0002 <0.0001 <0.0005 <0.001 0.026 0.0018
51 SJZ-13 <0.0002 <0.0001 <0.0005 <0.001 0.031 0.013
52 SJZ-14 <0.0002 <0.0001 <0.0005 <0.001 0.035 <0.0005
81z , HS ,CZ XT ,CD HD , TS LF , ZIK

QHD
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Table4 Domestic and international regulator residue limits (mg/kg)
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