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Metabolomic analysis of the effects of MeJA on antioxidant compound
synthesis in Lavandula angustifolia Mill. cells

Zhou Xiaoru, Zhou Yucheng, Liu Xue', Liu Chunhuan, Yang Cheng

(. School of Chemical and Material Engineering, Jiangnan University, Wuxi, Jiangsu 214122, China )

Abstract: The effects of methyl jasmonate (MeJA) on the synthesis of antioxidant compounds in Lavandula
angustifolia Mill. leaf suspension cells were investigated by introducing varying concentrations of MeJA into
the culture medium. The optimal conditions for enhancing antioxidant synthesis were determined, and non-
targeted metabolomics was employed to analyze the impact of MeJA on metabolite production. Results
demonstrated that 8 mg/L MeJA inhibited both cell growth and antioxidant activity, whereas 2 mg/L MeJA sig-
nificantly promoted the biosynthesis of antioxidant compounds. Compared with the untreated group, cells
treated with 2 mg/L MeJA exhibited a 1.30-fold increase in ABTS radical scavenging activity and a 2.56-fold
increase in ferric reducing antioxidant power (FRAP). Additionally, total phenol, flavonoid, and triterpene con-
tents were elevated by 1.45-fold, 1.59-fold, and 1.24-fold, respectively. Metabolomic profiling using
UHPLC-Q-TOF-MS identified 1 403 metabolites, with 151 showing significant differences between untreated

and MeJA-treated cells. These differential metabolites were associated with 177 metabolic pathways,

Wk H W : 2024-04-19, 232 HIM: 2024-06-22,

BEEWH . LA ARFIFEETH (BK20221069) .

fEFFA: JHE (1999-), Lo, Wi+wrsd:, W7 Ak % 84 ( E-mail: xiaoru0901@163.com ) o
* WI51E# ( Author for correspondence. E-mail: xueliu@jiangnan.edu.cn ) .


https://doi.org/10.11913/PSJ.2095-0837.24104
https://doi.org/10.11913/PSJ.2095-0837.24104
https://doi.org/10.11913/PSJ.2095-0837.24104
https://cstr.cn/32231.14.PSJ.2095-0837.24104
https://cstr.cn/32231.14.PSJ.2095-0837.24104
https://cstr.cn/32231.14.PSJ.2095-0837.24104
mailto:xiaoru0901@163.com
mailto:xueliu@jiangnan.edu.cn
https://www.plantscience.cn

55 2

JAZEINAE - MedA X HEACH 40 Ml vh 5T A AL W B iR e A AR AL 2 o B 231

predominantly enriched in metabolic pathways and ABC transporter pathways. These findings suggest that

MeJA modulates antioxidant biosynthesis in L. angustifolia suspension cells primarily by influencing metabolic

signal transduction and regulating ABC transporter activity.
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Fig. 3 Effects of MeJA on antioxidant activity of leaf suspension cells
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Table 1 Effects of MeJA on total phenol, flavonoid, and triterpene contents in leaf suspension cells
MeJA ¥ & ENL ity SH R B
Concentration of MeJA / mg/L Phenol content / mg/g Flavonoid content / mg/g Terpenoid content / mg/g
0 54.60+1.08 240.07+32.53 133.45+12.29
0.125 53.05+£1.69 284.23+29.26 161.11+£15.42
0.25 63.10£1.36** 324.46+16.54* 166.90+4.57*
0.5 59.35+2.48* 277.01+12.29 147.61+1.71
1 63.314£1.59*** 330.00+8.41** 188.54+7.08**
2 79.4141.48*** 380.77+0.65** 165.63+10.92*
4 69.59+1.43** 415.46+4.03** 151.95+17.95
8 57.11+0.58* 245.64+19.39 110.19£9.39

Notes: *, P<0.05; **, P<0.01; ***, P<0.001.

2 mg/L BFAT AR T 1.45 /%, SV & 7E 4 mg/L
WP EETE 173 4%, B =i & & 7R 1 mg/L B 42 T
1.41 £, SPUEATEER I 45 R AR, MeJA ¥k
% 8 mg/L B, A A AL G W G A O R S

FRTE, H a2 G sz 2m ), R
Tas A, AR HUEAGTE PR BT N R

Zi b, 4 MeJAYRE K 2 mg/L i, FEAR R
R BT R RE IR R IE W AR, XEEA CE 240
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Fig. 4 PCA and OPLS-DA results for CK and MJ
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i) P {E<0.05 Jbyife, ik CKAI MJ IR 2221k % 22 S A iR A4 20 19 22 S A 40 2 ol i 1)
ZS Y, R 161 Rz A, AR (K 6), MIMET CK, &8 LT 1 5L Eift
FRHEATAY . AR L HAT A EY RS I 96 Fl, HE wmmk (T HE. T
PR B3 FAEYIE Y (R 2, KW5), A BAE) . BB (M ECR-S-HIEEE . LR
MRJE 11 A, BEHE OFh, W5 8F, AWl MEEMEYIR OBEAMR. HEMRF). S/

SFh, R, B A

PR 22 A AT 55 M, ZOMKESE . B A

T FIWACE I EA R AR iR, R R

F2 ckiMBEYFEEERKREY
Table 2 Bioactive differential metabolites of CK and MJ

eSSl UREL B 0N e meET P1H VIP {H ZE AR

Category Compound name Chemical formula Adduct P value VIP value  Fold change

FILKE CisH1406 [M+H]" 7.10x10™ 2.41 2.04

3,4,6- = H S 3k 57 B [l - 7-O-B-D-Hk M 4 28 Wi CaiH26014 [M+Na]" 9.54x10™ 1.11 1.74

TE= CiH1,0s [M+H]" 1.58x107° 1.16 1.80

FEF#EEB CioH150; [M+H]" 1.04x1072 1.01 0.93

ERiES RHSEHR CaoH1s0s [M+Na]" 1.06x10°° 1.65 2.47

i At C2iH2401 [M+H]" 3.08x10°° 1.25 2.84

AR E CaoH:60s [M+H]" 7.56x107 1.03 1.84

i 3R -3- PP Bk C/H.,0; [M+H]" 1.31x10™ 1.69 2.97

NA:R CuiHx0, [M+CII” 6.64x10 1.28 0.16

T2 CaiH3606 [M+H]" 4.62x107 4.01 359.35

IERF R CisH1605 [M+H]" 2.49x107° 1.19 2.52

BAEETE I CysHz5015 [M+H-H,0"  4.02x10°° 1.30 0.07

- CHeO,4 [M+H]" 7.26x10™ 5.38 1.50

ETHH Ci7H,0, [M+Na]’ 1.48x107° 1.28 4.85

i ES (EIRENED CaoH3,01 [M+H]" 4.96x10° 1.14 3.57

[T R CioH1,04 [M-HI 2.89x107? 3.03 2.53

Bk C1H105 [M+H]" 6.88x107° 1.09 2.09

REFR CieH1,04 [M-H] 5.07x10° 1.25 1.56

S o CoHy0s [M-H-H,0] 4.34x107 1.03 0.43

EEIA CHoNO, M-H]" 2.52x10™ 1.49 1.34

46 51 22 CisHy0 [M+H-H,0]"  1.87x10* 1.08 1.69

e CoHsO» [M+H-3H,0]"  6.89x10™ 1.47 2.18

R CysH0 [M+H-H,0]"  1.88x10 2.83 1.86

. 18B- T HLIK IR CsoHasO4 [M-H] 1.89x10™ 4.85 2.15

ik e AR -3-O-F A A CisHss06 [M-H]" 4.75%x10°° 2.24 1.93

NSRBI F3 CuH7013 [M+FA-H] 1.72x107 5.13 0.68

75 +o-hex CusHsO1s [M-H]" 9.41x10™ 1.82 3.35

LRSS CssHs5010 [M+CI-]” 4.35x107° 2.21 1.99

14- I CooHi7N;0, [M+H]" 8.18x107 4.40 3.45

YIS FEATER CgHisNO [M+H]" 1.43x1072 2.24 2.46

KA CyH2N,0; [M+H]" 4.03x10°° 1.29 8.23

LS R Ci7H260, M-H]" 3.60x107° 3.40 1.40

e Eilie CigHi60s [M+H]" 7.51x10™ 1.37 1.55
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