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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. [Method] 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, M2, M3, M4, M5, 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
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activity value (OAV) was employed to evaluate their aromatic contributions. [Result] MelJA treatments
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, f-damascenone, and a-farnesene identified as the key contributing compounds. [Ch, 4 fig.
3 tab. 28 ref.]

Key words: Gardenia jasminoides; methyl jasmonate (MeJA); volatile organic compounds (VOCs); odour
activity value (OAV); dose-response effect
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OAV, # OAV>1 000 b B LN “EFHEFRS” , 100<OAV<1 000 & XN “REFR”
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RS REREHRED k. 250850 (Fo) g : & B b /W B R 80S ok T HER, I
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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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Figure 2 Upset plot of various compounds in G. jasminoides flowers under different MeJA treatments
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Figure 3 Heatmap of log,F 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
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Table 2 Aroma thresholds and aroma quality of key aroma compounds in G. jasminoides flowers

wEY CAS%S ESill FFBE (ng ke ™) TR JRE ST
Kb [ iB-damascenone 23726-93-4  iKiliterpenones 0.002 SR pEE EFHER
F5 il linalool 78-70-6 HifBEmonoterpenols 0.820 N S FEFUER
& 1k Bnerol 106-25-2 HifEFmonoterpenols 0.290 A . B FEEHER
a-Fi i a-terpineol 98-55-5 Hii%EEmonoterpenols 1.800 BTH. AF FE2UEEFR
o-75Je fia-farnesene 502-61-4 21 Misesquiterpenes 1.000 TR, AR SRR
R £ phenylacetaldehyde 122-78-1 5 A Waromatic aldehydes 4.000 WIEF . W5 FKHHFR
P geraniol 106-24-1 Hiff i monoterpenols 4.100 BORAE T KR
LR Bl cis-3-hexenyl acetate  3681-71-8 TiEZSesters 9.000 ., KR BEES
7K . Fphenethyl alcohol 60-12-8 F5#rsaromatic alcohols 1 100.000 B BEES

M2 3 AT ANEHE MeJA AbFEXT W) B OAV BT AAE ] 25 R Sk R vk, 7E ML 5
M4 ZEFETR, SSRERER) OAV MR s, 430 17 264.63 F1 17 423.17, PiHA M1 5 M4 AbBR2 2 ghiE 746 7
FRERg ik, R HAAEFTMAT ., KD EREIH OAV 754 FEHR AL T i 55 /K F (70 000.00~193 500.00),
HAE M1 AR IR SIEE, W] M1 AbBE AT B R 5 L A

oA IR SRS HARAR A B A, RIVEEAE AT A3 rh BT it BRI, JORT AR T SAT) B oK ot
Wk, ZAE Y BAUE M1 AT M5 Zb3PRG T, (HH OAV ByiA 8 T8 90, UHITE M1 5 M5 b3 T &7
BURFIRIE RS, KRB MRIE T HAR, o ibJelf . F BRI CBESHAE M1 3 M4 Zb 3 H 3 OAV XYL
W, HpESERE . BB MR M4 LB KIES N, o328 4 59 OAV 435155 613.00 Al
814.00,

AR L, £Y OAV X MeJA Wk fmi i SR Lo AR ik, RIS MR AA e 2 2 i AR 5 4k
WARMKH . M1 5 M4 43T 5 REE OAV KiEF &, SECVE M hAE TR —3; MS AL3AER <85,
A AE S B E MeJA fHIHE G A A 6. M OAV ZEGWIN AKE , M4 AN AR, %k E T 7k
B AR REAERER o-10 R 0 S O AL A ) T ) A S AL TR RIKOT, Bk B T R i 2 AR
WHE B, SCFA SRR T, M2, M5 AT 280 1) OAV KR TR, 10 e ik i
MeJA TG, FEEA BRI,
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£3 FERE MeJA HEEFLERESNFEOECEILE (OAV)

Table 3 Odour activity value (OAV) values of the key aroma compounds in G. jasminoides flowers under different MeJA treatments

o OAV

ck M1 M2 M3 M4 M5
KL [ f-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
a-1:Je N a-farnesene 142.00 613.00 267.00 476.00 814.00 253.00
o-PATHEE 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 —FORARMBZAEY
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AN TRV BE B MeJA NG T HE F AL AR ™ i, M RIRE S T AN GRS .
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mmol- L") ZbFRER & 7S REEE | A EESE FE LR SY AT OAV, X Fh 22 7 Ak A A8 7R 1 A [A) vk 2
MeJA 7EHE TAE TSI 198 Ze Pk, X5 CHEN %0 ¢ Tl M 4 B i Wy de B vE i HLHI 0 B 95 4516
—3

AW : M5 A EARAT T i S i bR i, (B HOCHEE Y B OAV JFaEfR &y M Hbk ™ &t
UL F A 7K M4 A BRI R e LA &b BT . 3K — IR 4G G A W A A 25 2 v I G YRR A 2
W, BUAEPIIAR N BOGE - IR R A IR, 24 MeJA 1B 15540 751 SR IR 1) A4 KA 58 (AndE2s 7
i) BRI, TR TE — R S5 X A A ) (AR A R AR Y, R AR K S B
WA Z RIS IR 4, 1l Re R S E80m = HERE  F RR M B

MeJA X HE A6 7 ) o1 19 52 W) 222 5 2% A vk BE RO, 76 ML 55 M4 Ab 3811 1 30 0004 L (7% i i A6
X, XATEES MelA Fr i A9 AS [ 0 2B AR 103 % 2 HOAH B3 g OG0 IRVREE ML AT P = iR 3 M4 4 1
T, MeJA MR T 5REEE . ISR SN0 OAV, AT RERIZMR BE I MeJA A8 RO T oA o ity /P 5t
IREERERERR (MEP) i18, RORE. ROFEESEHALGYAE R W TR, X ] 585 4 it h R e
PR AR 0 22 SR P A P, TSR MeJA T R MS BB AS T R R, ATRE S R AR (S il
BT IR 977 0 R DR s B T R B R IR A e AT G,

WIS OAV, AMFFE M T FARF MY TSR, 2R 8RN R, KD REA o-2
JeIE G AL RSB G B, Hirh, FFREEELE M1 A M4 23 OAV ML, JoH7E M4 b3 R, K
OAV 4 17 423.17, 1A T HXEFAFWEREH . KSKETF OAV (70 000.00~193 500.00) 7£ A7
Y R4 =S A, FRARASE R B TR FAEE IR . X 5 I AR i DONG 450
KT AT FAEY) DAY A S W A ST — 2, dF— PR T i 28 e e AP i F K
Hupz

4 Hip

ARBETEHE R T MeJA MHE T e . B WS AR BN, 255 s . M5 b Bl
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