# o R R K F F IR, 2026,43(X): 1-9 https://zIxb.zafu.edu.cn
Journal of Zhejiang A&F University DOI: 10.11833/j.issn.2095-0756.20260184

SI A & R, IR, AR, 5. SRR H IR AT 5 B 2 7 o B AE A I B R AL (0], W VRO 2727412, 2026,
43(X): 1-9. JIN Shengkang, ZHANG Dianquan, HUA Chenjie, et al. Regulatory mechanism of methyl jasmonate on Gardenia
jasminoides yield and floral aroma components[J]. Journal of Zhejiang A&F University, 2026, 43(X): 1-9.

7 i B8 B BE XA F e ok 7 8 R A B AL 5T BRI
SRAD, KEH, BEAV, BEET, £ 2 FHK, ARLY

(1. fRERMARE MR, R Ml 350002; 2. fRE R BARAEY SRS FUHEEE @& TR
L, AEmaE AN 350002; 3. A i i A SAOl, T /RS, fRg b 355200)

WE: [ 88 ] WA AR TE MeJA) 58T Gardenia jasminoides 16.5% 7= & . & Z LR WM (VOCs) Ak B A A AFAE
IAEER, ML RERADREARAETREAR A, [FH] A2F4EET ‘X 1%  ‘FenguanNo. 1’ 45
W AMH, EEAE 025 (M1, 0.50 (M2), 0.75 (M3). 1.00 (M4) = 1.25 (M5) mmol- L™ MeJA #§ 5 #F 438, vAwiat kK
HAF R (ck), KA TR E B AR FE I -4 48 3% -8 KN B R (HS-SPME-GC-MS) 4 #7 VOCs 4Lk, JF4 & F A& il
(OAV) FEA A AT, [LBR] MJA REZEHm THRF LS. VOCs 09FF EAesbds), ¥ ML, B Efols
£H T ERS . M5 AT R HER ST EHRT T (P<0.05), M1 Fo M4 238 TR FAEI S R E DR RE N
e OAV, ZIAUERF| B B ; W M2 A M5 RN SRR L, BESNIF: MARBEELSRHE LS
totl 2 FA R, AmMRATRE, [&#] WHT MelA AEETF ALY REREH 1.00 mmol- L', #H=Faymix
HEH 125 mmol L' MeJA st& S AR 2 A0E A 3k SR AR, S, KL KA o-k A X & Tk
o B 4434528

KR AT RAMTE; ERAMAIY,; FAERME,; HNE-A LM

FENES: S682 XEkPRERS: A XERS: 2095-0756(2026)00-0001-09

Regulatory mechanism of methyl jasmonate on Gardenia jasminoides
yield and floral aroma components

JIN Shengkang'?, ZHANG Dianquan®, HUA Chenjie'?, OU Zehui'?, LI Juan'?, LI Jinran'?, ZOU Shuangquan'’

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2. Fujian Colleges
and Universities Engineering Research Center for Conservation & Utilization of Natural Bioresources, Fujian
Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 3. Tongcheng Forestry Workstation of Fuding City,
Fuding 355200, Fujian, China)

Abstract: [Objective] To investigate the regulatory effects of methyl jasmonate (MeJA) on flower yield,
volatile organic compounds (VOCs) synthesis, and aroma characteristics in Gardenia jasminoides, and to
determine its optimal application concentration for enhancing floral fragrance quality. [Methods] Two-year-
old G. jasminoides ‘Fenguan No. 1’ cuttings were used as materials. MeJA was applied at 5 concentrations
(0.25, 0.50, 0.75, 1.00, and 1.25 mmol-L™), corresponding to treatments M1~M35, with water spray as the
control (ck). Headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry (HS-
SPME-GC-MS) was utilized to analyze the composition of volatile organic compounds, and the odour activity

value (OAV) was employed to evaluate their aromatic contributions. [Results] MeJA treatments significantly
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influenced the per-plant flower yield, as well as the types and proportions of volatiles, which mainly consisted
of terpenes, alcohols, and esters. M5 treatment significantly increased per-plant yield (P<<0.05), while M1 and
M4 treatments elevated the content and OAV of key aroma compounds such as linalool, exhibiting a bimodal
dose-response pattern; whereas M2 and M5 treatments showed inhibitory effects. Cluster analysis revealed that
M4 treatment exhibited a distinct aroma profile compared to other groups, confirming it as the optimal
concentration. [Conclusion] The optimal concentration of MeJA for enhancing floral aroma quality was
determined to be 1.00 mmol- L™, whereas the optimal concentration for maximizing flower yield was 1.25
mmol-L™". Aroma compound biosynthesis showed a nonlinear, bimodal concentration-dependent response to
MelJA, with linalool, B-damascenone, and a-farnesene identified as the key contributing compounds. [Ch, 4 fig.
3 tab. 28 ref.]
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Ve Gardenia jasminoides TEAEHIRFANE . 25 HINRL SRR, 76 b 2 A B2 25 Gl 5 A 8 22
LAY, YT, WSEHAR GRS (E T . SRR AR AR E H R, Ak, AR
FAER A M, C IR THE T AL I E A 25 FH O E B s 9 AE AR & EE L TEA L
Yy (VOCs) H ik, HA L S AHRT ] B PeE TR SWBVERHEY, Bk, #RFENETF 18 VOCs & A AL
AR, RN AR TR, C O SRR s

SEFIR H B (MeJA) Z—Fh RIRMEDI R, ) TR AR IR . VR A 8
RIS, MeJA W] LLUIE 2o S0 sl i A 0 0K 9 e e ARTE A2, X VOCs & UK #E IR /E F P
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5- BB (HS-SPME-GC-MS) HARKG ISy, 456 & G EME (OAV) JE e PP G B i &<
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17.5~19.5 C, 4 F-3FEK A 1 600~1 800 mm, JCFFHIN 305 d, 5k V30 e, 35 B ARk L .
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F 5 A P aEAC AT A PR RE . K AR R A BRI RE S, 5 VOCs A AR 56 ) Bl 5 P ik 5]
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HIAE G REARTE R TG TGRS Tk Ab 3, JF 8 280 C MRIRVKA T RTE, F TR Setb &35 K P i)
I E
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¥ J HS-SPME-GC-MS #4746 . FREEHCA 20 mL TRZSHE, A PAR 2-F 85 (5 mg- L) S48 F Y
NaCl, Jn#Z 80 °C 4% 30 min, THZSAKHL 30 min, 250 °C f#W% 5 min", 3% 544K . {#i /] HP-5MS
O 3ERE (30 mx0.25 mmx0.25 um), FEFFHEZE 50 °C #5F 2 min, LS Comin JF£ 180 °C, f#+:F 5 min,
FELL 10 °Comin' FFE 250 °C, {745 5 min; #EFED 250 °C, fEHIZk 280 °C, AV 1.0 mL-min', &
WA R . ELETUR 230 C, VUMAF 150 °C, 43 $5 75 B far o (m/z) 40~600, %5 38 i AMDIS 5
NIST11 FEHATIOXS, 456 IRFIREL R &Y, JFLL 2-FEE R AR EEA T E 1t o0
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1<OAV <100 [ SR “FFIEFR” , Ik CE Y.
1.6 #HEALE

K H] Excel 2016 HEAT80H R4 B . Bl g it M B nT AAL 2 ] R (v4.3.1) 588, FIH stats B2 PP Xt
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¥ (P<<0.05), KPEAEAACBHEI Y25, FETF 4535 VOCs M i e, KA geplot2 fu 2 il Ak & My Fh e il
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fiio OAV PG BYFEARIT S % sk 87 40 500 ke, Wik i B SR S R AT 0 . 22 A58
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1T Z-score brfifte, LAVEBRBAII, IR PR MRS T2 R 2001 (HCA), DIFAE 2 B Ab 2
50 5 [R) A SRR R S &R
2 HER5
2.1 AERE MeJA AMEITHEFIEZ = 2RI 2200

M5t MeJA XFHE F AL ™= B RZ MU ER 1 s, Z5REH . AFEE MeJA XEe & B4 B
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22 AREKRE MeJA SbHEAETIE VOCs SFIEMENL X1 FREIKRE MeJA SR FIER=EH N
HE 1 RTH: REIHE MeJA 20 R, HEFFE  Table1 Effects of different concentrations of MeJA treatment on G.

VOCs E’\E\%%ﬁﬁﬁig’ﬂﬁ, M1 ﬁi‘ﬁﬁlﬁ@,é\}ﬁ%ﬁﬁ Jjasminoides flower yield o -
= N . - o E/ . -1
%, M4 ALIRUCZ . S UFIGTAE VOCS AP g MOINE e R )
WHR . M. AR WK, MR, Keked mott) mkE @ME P
Wk M. WS BEE . Mg, B % 0 1623 1186 1385221
VOCs E‘Jéﬂﬁi ttfﬁﬂﬁ%ﬁ%j@ro ck E‘Jﬁ%‘kﬁ%%ﬂﬁ%% M1 0.25 20.07 13.64 16.59+£3.25 ab
5 Hﬁ%%} . j\] 50.7%’ /ﬂ\:&_{jﬁglﬁﬁ% (14.8%) *ﬂ% S M2 0.50 21.41 15.32 17.79+£3.20 ab
N W, NS NN N M3 0.75 20.78 13.41 15.904+4.22 ab
K (13.2%), B RIRA F AL A i 15 a2
E‘J%‘/—:\ﬁiﬁo Mi ALI‘EEEF', fﬁ‘}\'ﬁ?%’éﬁ[ﬁ[ﬁjﬂ 40.8%, fﬂ M4 1.00 17.05 13.45 15.56+1.88 ab
M5 1.25 20.78 19.47 20.16+0.66 a

B2 B K g 42 T & 34.4%, b A

1\;21 ;ﬁjtg; gj 53 6;7 i;; %ng:j:;tt BN B VR (n>3). PR/ 713
’ 7~ 076, BeIeARRRTS FORANFAb B 22 57 2 (P<<0.05).
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Figure 1 Effects of MeJA treatments at different concentrations on the proportion of compound types in G. jasminoides flowers
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WA G YRR D, Dy 46 1, MS AEBRI (L R 2, BRI 2 SRR R A )
FROACREN IR . BEAORT, FrA AL B4 o Rt #59), EANTATRER MeJA {5 5 i h e o i Bk
IR ARHE= . AR AN B2 T AR BCR ), (GRS B ESR, (HAs A Bl A7 £E
2 803 MR A4 . XU MeJA XAE T A7 A U7 AR IR AL, 32 SR BAE XS MeJA e
JERHA L, AR S0 i SO Rl BTGB , TR ISR R A A
24 WFRXBESWEMARKE MeJA LB ZE R RN
HE FAER CHEAE T W) BT AU 5 W AR S AN 5] 3~4 7R o 5 R B8 T AT Ab B 19 Tog, FC fieidy, T AE
M4 LB IRIEAE, H Z-score FRUEFLIAAE M5 AbBRIP LI S8t SR A 1 AE 3 167 PR
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Figure 2 Upset plot of various compounds in G. jasminoides flowers under different MeJA treatments
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Figure 3 Heatmap of log,FC values for key aroma compounds in G. jasminoides flowers under different MeJA treatments
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Figure 4 Heatmap of key aroma compounds in G. jasminoides flowers based on Z-score normalization

WK o RE IRHER A BB EMRAR, 4 0.002 pg-kg ', HRE T HALE A OAV, FF7ERR B AT 7= A B i A9
BCE RN - JE MR (1.000 pgekg ). FFAEEE (0.820 pg-kg ) KB LR (0.290 pg-kg ™) SR ) S
B, WAy S BUEE . BRI T TAEFAEE R . 6 . REMEHE RN AR, If
%awm@?(%'ﬁ?& AT, RO WET ), B BORAAT) MR OB (BORAET) S
T 22 BARINHETF&SEHE .
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Table 2 Aroma thresholds and aroma quality of key aroma compounds

L&y CAS%H 25 FAEE (g ke ™) AL JRE PP
K 5 i B-damascenone 23726-93-4  Tii/fliterpenones 0.002 SR ESHESR
J7 FEElinalool 78-70-6 Hifi fmonoterpenols 0.820 . K& EEHER
1 1€ Bnerol 106-25-2 HiffBEmonoterpenols 0.290 R, B3 ESHES
a-FA T o-terpineol 98-55-5 P EEmonoterpenols 1.800 HTH . AH EFHER
-1 Je fia-farnesene 502-61-4 51 M sesquiterpenes 1.000 B, KE REER
2K 2B phenylacetaldehyde 122-78-1 75 Frffaromatic aldehydes 4.000 KIETF. s FHEHR,
T f geraniol 106-24-1 275 EEmonoterpenols 4.100 HHAEA P
LFRM B cis-3-hexenyl acetate  3681-71-8 figesters 9.000 FE, KR FRIFRA,
2K 2. phenethyl alcohol 60-12-8 F5 5 Fifaromatic alcohols 1 100.000 BE Wiz BIFERS

M 3 AT ANEWE MeJA ZbBEXT &S W R OAV WP fA7e W 22 5 SRR Tk, 5 M1 5
M4 ZEHR, SERERER) OAV R, 43 17 264.63 A1 17 423.17, A M1 5 M4 A BRS R dEiE T4 F
FRERY RN, MR AT MAE . KSR OAV 745 b FEHS AL T 5 25 7K F (70 000.00~193 500.00),
HAE M1 AR IR SN0EAE , F W] M1 AL AT B G s LS LA

oA ST A AR AR B & OB, RO 7 A8 A o b i 0 BORAIG . A8/ S A oK ot
ik, ZALE Y BEAZE M1 FI M5 2 BRRE RS Y, (H OAV Yih %) THCR 2L, UilI7E M1 5 M5 Ab3 N &
URRERIE R, FB R IR T HEAE, oiRel . FEIEEAUR O FEEHAE M1 3 M4 2R H B OAV XL
W, HHEFRE . BB TAE ML A M4 LB KIES N, o2 24 59 OAV 43 5135 613.00 Fl
814.00,

AR b, BWI OAV X MeJA Wk B2 i i St AR LRt ARfb, R A UM AF e = 220 A B 5 Ak
WM. M1 5 M4 2 BT SRR OAV KiETH e, SEEITFM hIEFI IR MS AHE <85,
Al RS RV MeJA I B A A5 A %o I OAV ZER N KA, M4 AbFE N vk B ﬁ/f&f“?ﬁ&

B FOFEE . REACEEA o-7k R IR AR AL Y I A S M TR RO, R B TR 2 454
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Table 3 OAYV values of the key aroma compounds in G. jasminoides under different MeJA treatments

o OAV

ck M1 M2 M3 M4 M5
KL [ B-damascenone 72 500.00 193 500.00 70 000.00 148 000.00 144 000.00 90 500.00
F5 1B linalool 6279.27 17 264.63 8 464.63 11276.83 17 423.17 10 703.66
FEAERE nerol 931.03 - 875.86 1303.45 1.965.52 1248.28
-1 Je M o-farnesene 142.00 613.00 267.00 476.00 814.00 253.00
a-FATHTEE a-terpineol - 2230.00 - - - 114222
2 21 phenylacetaldehyde 69.50 100.75 94.00 - - 54.50
F I geraniol 170.24 44732 166.59 346.83 478.05 219.02
TR EERE cis-3-hexenyl acetate - - - 4.22 - -
7K ZFE phenethyl alcohol 0.51 1.05 0.61 0.82 1.03 0.38

P “=7 FRORAKREIEZ A

WHl G, SCIFE SR R RS TR, M2, MS AT 25 R E OAV KIE R e, 1300 & vk i
MeJA fflRH, FEEEA RSCREL.
3 ik

ARG R B AFRVEER MeJA ANMUREZW THE TSk &, B RIEES THEEELS
YA 5 g, Hrp, MS (1.25 mmol- L) 4P 2545 m THE FAEM SRR =5, 11 M1 (0.25 mmol- L)
5 M4 (1.00 mmol- L") ZbHI4E S T 05 ERE . HBESE EEFWN OAV., X2z Ak WA 7R T
A EE MeJA TEHE FAER S IR 420, 3X 5 CHEN 250 T4 A B S P v B5 ks b %) ik
REEE—K.

ARG R : MS AEBRERAT T fem B i, (HHOCHEFR WM OAV JFER & Mitppk =&
{LALF P 457K () M4 Ab BRI R I e B & AT . 3K — IR AR A 4 A5 AR 25 2 v (9% 9% YR Ay 34
W, BRI G P AR IR R A R, 24 MeJA 1515 54> 751 S35 18] A4 K A58 (AndE 27
i) BURHE, FTRESSTE— PRI b H 55 X A A ™ ) (A BT) & LA s A 4 55 B
WA Z MR IR s 4, P RBJE S8R R R A U I N PR E R A

MeJA X HE T A6 W 0T A 52 ) 22 52 2% (v B AR, 78 ML 55 M4 b 38357 13 30 00068 15 17 i) o7 A
3, XATRE S MeJA Fr i i AN [ 0 A6 AR08 % 2 FOAH B3 4 A G o IRV EE ML TP = vk B M4 4 3
T, MeJA R 7 5 REEE . ISR SR OAV, AT RERIZ MR BE B MeJA A& OIS T A o ity F 5
IREEREWEIR (MEP) 818, RKOEE . KOS HIALG YAE @ W B T i, X n] 555 40t b R e
PR AR 22 SR OB, TR R BE MeJA T B ™ MS AR &5 T TR, AR SR AR (5 il
BT VIR 0 A 3 DR e T 3 B R R A A e,

WIS OAV, AWFFE BMAT THE FAF MY SR, SR TR FEEE. KD EE o7k
JRI BN AL TS s i, b, S5 REEIAE M1 M4 b PR OAV B, o7 M4 AbFE T,
OAV 17 423.17, PRI T HXHE FAER W EFIEH .. K KETH OAV (70 000.00~193 500.00) 7£ A
Y R4 = S s, RARASE R B TR FAEE IR . X 5 AR i DONG 450
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