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Simultaneous determination of 6-benzylaminopurine, gibberellin and 4-chlorophenoxyacetic

acid in bean sprouts by solid phase extractionultra high performance liquid

chromatography tandem mass spectrometry
ZHANG Jing-wen, GUO Chun-hai, GE Shi-hui, ZHANG Hai-chao, WANG Jing,

DOU Cai-yun,

(Hebei Entry-Exit Inspection and Quarantine Bureau,
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Shijiazhuang 050051, China)

Abstract; Objective To establish an ultra high performance liquid chromatography-tandem mass spectrometric ( UPLC-

MS/MS) method for the simultaneous determination of 6-benzylaminopurine, gibberellins and 4-chlorophenoxyacetic acid

residues in bean sprouts. Methods The samples were extracted with acetonitrile. The extract was cleaned up by a HLB

solid phase column. The target compounds were separated by ACQUITY UPLC BEH C ;Column (100 mm x2. 1 mm, 1.7

pm) with 0. 1% formic acid and acetonitrile as the mobile phase, and then analyzed by ultra high performance liquid

chromatography using positive and negative simultaneous scan mode and multiple reactions monitoring mode. Results The

linearity was satisfactory at concentrations ranging from 0.1 to 20 pwg/L with linear correlation coefficient (r°) above

0.99. The limit of quantification (LOQ) was 0.5 wg/kg. The recoveries of the 3 analytes were in the range of 70. 1% to

93.5% , and the relative standard deviations were in the range of 5.01% to 9.34%.

Conclusion This method was

sensitive, fast and accurate. Therefore, it couldbe successfully used for the determination of 6-benzylaminopurine,

gibberellins and 4-chlorophenoxyacetic acid residues in bean sprouts.

Key words: Ultra high performance liquid chromatography-tandem mass spectrometric; bean sprouts; 6-benzylaminopurine;

gibberellins ; 4-chlorophenoxyacetic acid; solidphase extraction; plant growth substance; food safety
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Conditions of gradient elution

Table 1

f5} [8] / min A/ (ml/min) A A/ % s B/ %
0. 00 0.4 90 10
0.50 0.4 90 10
2.00 0.4 80 20
3.00 0.4 70 30
4.50 0.4 10 90
6.50 0.4 10 90
6.51 0.4 90 10
7.00 0.4 90 10

JoT i S F W 55 B R . 22 B N W DU ( MRM)
TE B[R] B 4 4 5 O B 4 AR O R R e 5
HLH 0.9 kV, #EFLHLE 25 Vi s 71l &
SAF LB L R 2.5 KV, HEFLIE 9 V, B F IR
JE 150 C, £ % 500 C, 46 1 200
L/Hr, #E FL & WS 3 150 L/He, S K 1 7
Bar, i B4 I (] FE 48 BE 2 S5 S 500 F% 2,

£2 ZHSHYIE MRM 2%

Table 2 MRM conditions for determination of three analytes

I £ B8 B 1) 0] WA R R B A
7 /min /(m/z) IV /min
1/90.8* 20
6-BAP 271 2%6.1/90.8 2.4-3.2
226.1/147.9 18
. 1 ~16
GA, 2,90 O95-2/239.1 2.4~3.0
345.2/142.9 -30
. 9 -12
4-CPA 418 185071269 3.8~4.6
185.0/110. 8 ~14
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Figure 1  Selection of the extraction solvent type
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Figure 2 MRM chromatogram of bean sprout blank sample
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with three standards at the level of 10 wg/kg
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Table 3 Calibration curve, linear ranges and correlation coefficients

ki) Er9/ 2 R r
6-BAP a8l y =209560x + 8698. 05 0.999 73
RS y =158172x +9466. 71 0. 999 20
GA, W y =1800. 66x +32. 9226 0. 999 65
RS y =1581. 84x +86. 8188 0. 999 42
4.CPA a8l y =12080. 4x +1 197.79 0. 999 62
RS y =7249. 33x +416. 024 0. 998 39

2.5.2 J5 ik ISR RN % i

FIASE 3 FA Wy A K AR 700 Y L 2R RE R AE 1
5.10 pg/kg 3 AR LK P FEAT IR 18] Wi 3RS %
B AR IR 4 G2 RE S Fh 3 R B AR 3 BT
Wi - ¥ WY % AE 70. 1% ~ 93.5% 2 [i],, RSD £
5.01% ~9.34% ],

K4 ELZF P AT B T WA R X AR DR 22 (n = 6)

Table 4 Recoveries and RSDs of analytes in bean sprouts

_ g -
ST /(u/ke) 7 RSD S 34 [n] RSD
e #/ % /% R/ % /%
1.0 82.2 8.48 80.5 8. 64
6-BAP 5.0 89. 6 6.73 84.3 7.13
10 93.5 5.01 89.7 5.81
1.0 75.1 7.91 72.1 8.02
GA, 5.0 80.5 7.42 79.6 7.55
10 89.8 6.26 86.2 6.76
1.0 70. 1 9.34 70. 4 9.23
4-CPA 5.0 78.9 9.15 74.2 9.04
10 88.2 7.54 87. 1 7.32
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Fie A SC ST R 5 5 Tk 6 2013 4R 5 R Y
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s UL 4,6-7K HE IR BRI RN 4- R H SR Y &
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Figure 4 MRM chromatogram of positive sample
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Simultaneous determination of 10 preservatives and bactericides in drinks
using high performance liquid chromatography
XU Yi-hong, JIN Yan, JIANG Ling-ling, YU Li, ZHAO Ying, JIANG Shi, LIU Yu,
ZHONG Yu, LI Xiao-dong, ZHOU Jian-nan
( Shenyang Entry-Exit Inspection and Quarantine Bureau, Liaoning Shenyang 110016, China)

Abstract: Objective
HPLC-DAD. Methods

A method was developed for the determination of 10 preservatives and bactericides in drinks by
The samples were extracted by methanol and purified by solid phase extraction with a C; SPE
column. The analytes were separated on a Czcolumn, eluted by a gradient elution with 0. 02 mol/L. ammonium acetate buffer
and methanol, detected by diode assay detector, and quantified by external standard method. Results The calibration curve
was linear within the concentration range of 0. 1-10. 0 pg/mL (r=0.995 1). The lower limit of detection in drink was 0. 25-
1.0 pg/ml (S/N =10). The relative recoveries of 10 preservatives-bactericides in fruit juice drinks and carbonated drinks

with 3 spiked levels were 74. 1% -94. 1% , and relative standard deviations (RSD) were 5.3% -15.1% . Conclusion The

method was simple, fast, low detection limit, meet for drinks foods at home and abroad in the above 10 kinds of antiseptic

fungicide limited requirements, applicable to 10 kinds of preservatives and bactericides in drinks.

Key words: Solid phase extract; high performance liquid chromatograghy; preservatives; drinks; food safety
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