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Advance in the analysis of plant hormone jasmonates

WANG Fang, CHEN Zi-lin*
(Department of Pharmaceutical Analysis, College of Pharmacy, Wuhan University, Wuhan 430072, China)

Abstract: Jasmonic acid (JA) and methy jasmonate (MeJA) have been recognized as a new type of natural plant
growth regulator and exist in the plant kingdom at very low concentration. JAs have a very wide range of
physiological activities. As endogenous jasmonates exist in enantiomers in nature and at level of nanogram/per
gram fresh weight, it is very challenging work to develop rapid and accurate method for qualitative and quanti-
tative analyses of JAs. This review paper summarizes the recent advances in the analysis of jasmonates includ-
ing chromatography, capillary electrophoresis, chromatography-mass spectrometry and immunoassay.
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12-ox0-PDA cis trans 94 6 20 90 JAs HPLC-UV
Ueda ©
(+)-cis-12-oxo0-PDA(cis trans 98 2) HPLC-UV JAs Chiralpak
cis-12-o0xo-PDA AS Nucleodex 3-PM
210 nm 230 nm 41 Kramell
ng [45]
JA “e - JA
[47-48] JA
MS GC-MS 4] 1 JA
2 210 nm
22 HPLC ( )
(HPLC) JAs JAs

2.2.1 HPLC-UV

1981 HPLC-UV
Nucleosil 10 CN (x)MeJA 2]
205 nm Kramell  Schneider 41 C8 Kramell 17
()-JA  (+)-JA HPLC-MS
1 JAs HPLC
Compound Column Mobile Phase Rt (min) (-)-JA; Rs Ref
(+)-JA
. ini 0, . . .
JA Nucleodex B-PM Methanol.water(conta!n!ngO.1 %TEAA; pH4.0) 60:40 v/iv.  4.18; 5.11 1.36
MeJA . Methanol:water(containing0.1%TEAA; pH4.0) 50:40 v/v 10.04; 12.39 1.69 [46]
(250%4.6mmi.d.; 5 pm) .
12-OH- MeJA Methanol:water(containing0.1%TEAA; pH4.0) 40:60 v/iv  3.51; 4.28 1.52
JA-(S)-Val 5.75; 8.13 4.07
JA-(S)-Leu 4.81; 6.82 4.06
JA-(S)-lle 532; 7.29 3.62
JA-(S)-Phe 8.19; 12.77 4.79
JA-(S)-Met ; 9.27; 16.89 6.36
JA-(S)-His Chiralpak A§ n-hexane/2-propanol=70:30(v/v) 6.65 914 253
JA(S)-Pro (ST B B L) 1065, 2545 464
JA-(S)-Ser 9.46; 19.09 6.64
JA-(S)-Thr 8.70; 17.90 6.01
JA-(R)-Val 5.45; 6.37 1.51
JA-(R)-lle 551; 6.25 1.56
JA-(S)-Va|II"lO| LiChrospher 100 RP-18 8.71; 7.12 3.69
JA-(S)-leucinol (250%4.6mmi.d.: 5 um) MeOH/0.2%HOAc=60:40(V/v) 13.70; 10.71 5.27
JA-(S)-isoleucinol ' s 13.25; 10.27 5.06
JA-(S)-lle 530; 7.30 3.62
i n-Hexane-2-propanol (70:30,v/v,
JA-(R)-lle Czr;';alza: AS s propanol ( ) 550; 6.30 1.56
JA-tyamine (250x4.6mmi.d.; Spm) n-Hexane-2-propanol (80:20,v/v) 39.00; 49.20 1.80
+)-JA-(S)-leuci .
(+)-JA-(S)-leucinol Methanol-0.2%(v/v)aqueous acetic acid (60:40,v/v) 10.70 5.25
(-)-JA-(S)-1le 13.60 [49]
3-iso-CA-(S)-lle LiChrospher 100 RP-18 33.00 1.4
3-is0-6-epi-CA-(S)-lle (250x4.6mmi.d.; 5pm) Methanol-0.2% (vl i< acid (50:50./ 30.60 '
7-is0-CA-(S)-lle ethanol-0.2%(v/v)aqueous acetic acid (50:50,v/v) 37.80

- 1.16
6-epi-7-iso-CA-(S)lle 40.40
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Compound RP-18 Chiralpak AS Nucleodex p-PM
t t R t R
R R S R S
-)-JA-2-methylpropylamine 17.66% 15.26°
©) yIpropy . 30.70 2.53 0.74
(+)-JA-2-methylpropylamine 21.67* 17.55°¢
(-)-JA-3-methylbutylamine 16.18% 30.57¢
. 59.19 1.95 0.79
(+)-JA-3-methylbutylamine 19.412 36.56°
(-)-JA-(S)-2-methylbutylamine 16.83* 27.16°
. 55.61 1.84 0.86
(+)-JA-(S)-2-methylbutylamine 20.10? 31.84¢
(-)-JA-2-phenylenthylamine 22.32° 63.28¢
. 59.19 4.17 1.29
(+)-JA-2-phenylenthylamine 31.04° 78.63¢
(-)-JA-tyramine 16.53 38.98° 180 49.35° 113
(+)-JA-tyramine ' 49.18° ' 60.06° '
(-)-JA-tryptamine . 38.22° 67 35.77° T
(+)-JA-tryptamine ' 49.97° ' 42.66 '

a: n-Hexane-2-propanol, 17:3 (v/v)
0.1%TEAA(pH 4.7), 3:7(vlv)
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A] Leu-JA Content [B] Val-JA Content [C] JA Content
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3 LC-MS/MS JAs

Compound Column Solvent MSor MS/IMS  m/z Quantification Sample  Ref
JA c18 A ( 1% /5mM ) ES/QqQ 209,165 2.6 g/g [55]
0,
(100 pm i.d. 20cm) B (1%  /5mM )
MeJA 20~30 um A ( 1%HCI/5SmM ) ES/Q9Q 225,151  1.3¢9/g [55]
# B ( 1%HCI/5MM )
JA ODS (1002 mm, 5 um) A B 0.01% ES/QqQ 209, 59 50.28 pmol/g [58]
JA c18 A ( 01% ) 209, 59 0.01~0.1 pg/g
MeJA (100x2mm, 5m) B ¢ 0.4% ) ESI/Q-Trap 225,151  0.01~0.1 pg/g [59]
OPDA 295,165 0.1~1 pg/g
C18
JA (150x2.1 mm, 5 m) A (0.05% )B ES/QqQ 209, 59 0.47 ng/g [57]
JA UPLC A ( 01% ) ESI/TOF or 209 60
Tuberonic acid C18(150 2.1mm,1.7 um) B ( 01% ) Q9Q 225 [60]
JA C18 . - 209 1pg -
OPDA (150%4.6 mm) > QR 291 1pg [621
HPLC CE
JAs CE
(LIF) LIF 108 [63-641 CE
CE
65 CE-LIF CE JAs
8 24 RIA ELISA
. mol-L-
0.5 pmol-L* ISA
10 amol

2 nmol-L*!

(Ag™) Ag (Ab)

Ag*-



54 22

2000 =

" g 1993 Albrecht ™ MeJA
ELISA 3R 7R-
1600 <
MelJA 20 pg
1000 | 3R 7R-JA “
_ uﬂ \u A ELISA  JAs

Relative Fluorescence Intensity (mAU)
L
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[82-83]
(
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ISA Zhao [
ELISA
Deng 8%
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2.5
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HPTLC MS HPLC JA
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6711990 JAs
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