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Abstract: [Objective] This study aims to investigate the effects of drought stress on active compounds and
volatile metabolites of Chrysanthemum morifolium ‘Gongju’ , providing a scientific basis and practical guidance
for optimizing its cultivation system and quality regulation techniques. [Method] Using ‘Gongju 1’ as the ex-
perimental material, four treatments were established : the control (CK) , mild drought stress (D1) , moderate
drought stress (D2) , and severe drought stress (D3). Drought stress was applied from the visible bud stage to
the full-bloom stage. Flowers were harvested at full-bloom to determine the contents of chlorogenic acid, luteo-
loside, 3, 5-O-dicaffeoylquinic acid, luteolin, total flavonoids, total phenols, and carotenoids in Chrysanthemum
morifolium ‘Gongju’. Additionally, volatile metabolites were analyzed by headspace solid-phase microextrac-
tion (HS-SPME) coupled with gas chromatography-mass spectrometry (GC-MS). [Result] Drought stress in-
duced wilting in leaves and flowers of Chrysanthemum morifolium ‘Gongju’ and advanced flowering time by 10
days compared to CK. The contents of chlorogenic acid and 3, 5-O-dicaffeoylquinic acid increased progressively
as drought stress intensified , reaching peak values of 0. 38% and 0. 85% respectively at D3, whereas the con-
tents of luteoloside and luteolin peaked at D2. Drought stress significantly promoted total flavonoids accumula-
tion, which peaked at 0. 44 mg/g at D3. Carotenoid content reached the maximum value of 0. 18 mg/g at D2.
Total phenol content fluctuated without significant differences among treatments. GC-MS analysis revealed that
volatile metabolites in ‘Gongju’ were predominantly terpenes, esters, alcohols, alkenes, ketones, and aldehydes.
Drought stress decreased the proportion of major aromatic terpenes, whereas the contents of volatile metabolites
such as alcohols, alkenes, ketones, and aldehydes increased. Under drought stress, the volatile metabolites of
‘Gongju’ formed a regulatory network characterized by synergistic interactions between terpenes and acids, and
antagonistic interactions involving aromatic compounds. This network differentially promoted or inhibited the ac-
cumulation of various active compounds such as total {lavonoids and chlorogenic acid. [Conclusion] Under
drought stress, the antioxidant defense capacity and aroma quality of Chrysanthemum morifolium are synergisti-
cally improved, providing guidance for optimizing the cultivation system and quality regulation techniques for
‘Gongju’.
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Fig.4 Correlation heatmap of volatile metabolites in * Gongju’ under drought stress
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Fig.5 Correlation analysis between volatile metabolites and active compounds in *Gongju’ under drought stress
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