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Fig.1 Reaction scheme of plant growth regulators with d, /d,~10-methyl-acridone—2-sulphonyl piperazine
( MASPz) ( A) and fragmentation pattern of derivatives ( B)
2.5 -
: Agilent ZORBAX Eclipse C (50 mm x2.1 mm 1.8 pum) A 95%
( 0.1 % ) B 0. 1% : 0.2 mL/min : 0 min
(40% B) —6 min (60% B) —10 min ( 100% B) .
. ESI 300 C 9 L/min 40 psi( 278 kPa)
250 C 8 L/min 3.5 kV . MRM 1.
3
3.1
2.5 M+H * MS/MS MS  MS/MS
1B, m/z208.2  224.2
m/z211.2  227.2 o M+H * m/z208.2 MRM
M+H " m/z211.2 MRM 2A
1. 6.5 min 6 /
0.026 min.
3.2

d,-MASPz

1 ~1000 pwmol/L

o



3 : - 421

1 N

Table 1 Retention time parameters of MS and relative response factors for plant growth regulator derivatives

a b

No. Derivatives Rctcnti(.m time MS and MS/MS data Fragmentor CE - Relative
(min) M+H * MS/ MS (v) (eV) response factors

1 d;-MASPJAA 4.053 518.2 211.2 227.2 135 55 10537
2 dy,-MASPJAA 4.078 515.2 208.2 224.2 135 55
3 d;-MASP-ABA 4.205 607.1 211.2 227.2 195 65 0.9978
4 dy,-MASP-ABA 4.231 604. 1 208.2 224.2 195 65 '
5 d;-MASPIPA 4.754 532.2 211.2 227.2 135 55 0.9923
6 dy-MASPHPA 4.778 529.2 208.2 224.2 135 55 B
7 d;-MASPIBA 5.604 546.2 211.2 227.2 135 55
8 dy-MASPBA 5.623 543.2 208.2 224.2 135 55 09968
9 d;-MASP 1-NAA) 5.993 529.1 211.2 227.2 135 55 10327
10 dy-MASP-{1-NAA) 6.001 526.1  208.2 224.2 135 55 '
11 d; -MASP 2-NAA) 6.274 529.2 211.2 227.2 135 55 10289
12 dy-MASP- 2-NAA) 6.278 526.2 208.2 224.2 135 55 ’

a . b

@ Quantification MRM transitions are underlined; ” Relative response factors of light form to heavy form.
TAA: Indoleacetic acid; ABA: Abscisic acid; IPA: Indole propionic acid; IBA: Indolebutyric acid; NAA: Naphthylacetic acid.
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Fig.3 Validation of isotope internal standard quantification method
(A) 1:2 1:1 2:1 / (B

(A) Signal intensity ratios of light/heavy derivatives with the amount of 1:2 1:1 and 2:1; ( B) Linearity of light/heavy signal

ratio against molar ratio in range of 1:10 to 10: 1.

2
Table 2 Content of plant growth regulators in selected cucumber and tomato samples
Cucumber Tomato
Plant growth regulators Content Added Recovery Content Added Recovery
(ne/s) (ngle) (% n=3) (ng/e) (nglg) (% n=3)
Indoleacetic acid TAA 2.9 5 102. 4 ND 5 98.5
Abscisic acid ABA ND 5 95.7 ND 5 96.2
Indole propionic acid IPA ND 5 104.7 ND 5 105.5
Indolebutyric acid IBA 6.8 5 98.3 ND 5 95.3
1- 1 -Naphthylacetic acid 1-NAA ND 5 97.8 3.9 5 96.6
2- 2-Naphthylacetic acid 2-NAA ND 5 102.5 ND 5 98.7
ND: ( ND means not detected) o
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Determination of Plant Growth Regulators in Vegetable by
High Performance Liquid Chromatography-T'andem Mass
Spectrometry Coupled with Isotope-coded Derivatization

CAI YiPing' SUN Zhi-Wei' WANG Xiao-Yan® SUO You-Rui® YOU Jin-Mao™ ' >
'"( Qufu Normal University Key Laboratory of Life-Organic Analysis of Shandong Province Qufu 273165 China)
*( Chinese Academy of Sciences Northwest Institute of Plateau Biology Xining 810001 China)

Abstract A method for determination of 6 plant growth regulators by high performance liquid
chromatography-tandem mass spectrometry ( HPLC-MS/MS) coupled with isotope-coded derivatization was
developed. d,-10-Methyl-acridone2-sulfonyl piperazine ( d,-MASPz light form) and d,-10-methyl-acridone—
2-sulfonyl piperazine ( d;-MASPz heavy form) were prepared as isotope—coded derivatization reagents for
carboxyl compound. The carboxyl plant growth regulator standards and real samples were derivatized by
dy-MASPz and d,-MASPz respectively. The obtained solutions were mixed at a certain ratio and then
injected for HPLC-MS/MS analysis. The light and heavy derivatives were monitored with transitions of
M+H "m/z208.2 and M+H ¥ m/z 211.2 respectively. With heavy derivative as internal standard for
corresponding light derivative the global isotope internal standard quantification for 6 plant growth regulators
was achieved. The results indicated that the proposed isotope-coded derivatization method could provide
relative quantitative data with adequate linearity in a 10Hold dynamic range ( R=0.9991) . The detection and
quantitation limits were 0. 19-0. 34 pmol/L and 0. 53-0.96 pmol/L respectively. The relative standard
deviations were <3.8% and the accuracies ranged from 97.5% to 103.8%.
Keywords Isotope—coded derivatization; High performance liquid chromatography-tandem mass

spectrometry; Plant growth regulators
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