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Supplement Figure 

Fig. S1 Microbial communities diversity in CTLs from diverse origins. Bacterial (A) 

and fungal (B) sequencing deep dilution curves.



 
Fig. S2 Identification of bacteria (A) and fungi (B) with significant differences in the 

abundance of CTLs from different origins using the Kruskal-Wallis rank sum test，

and the top 20 features selected for STAMP analysis are indicated(p < 0.01). 

 
 
 



 

Fig.S3 Sankey diagrams of differential bacteria (A) and fungi (B) found by Lefse 

analysis at phylum, class, order, family, and genus levels. 

 

 

 

 

 

 

 

 

 



Table S1 OAV of different VFCs in CTLs from diverse origins 

Volatile Flavor 

Compound 

Threshold

（μg/g） 

OAV(μg/g) 
Description 

ZGYX1 ZGYX2 ZGDX3 ZGDX4 DMNJ1 DMNJ2 YDNXY1 YDNXY2 

Undecanal 0.0125 5.89±0.74c nd 1.82±0.74c nd 41.76±5.61b 55.5±5.94a nd nd 
Sweet orange rose 

flowers 

Geraniol 0.0066 11.76±1.05e 27.36±4.59c 39.19±11.89cd 23.4±7.75de 84.36±13.21a 66.29±6.16b 12.5±1.79de 9.08±0.73e Sweet and rose 

Indole 0.011 1.97±0.82c 3.6±0.88b 3.33±0.54b 1.91±0.46c 7.56±0.37a 7.37±0.54a 3.7±0.23b 0.88±0.22c Flower 

Decanal 0.0026 200.08±35.29c 296.45±21.56a 260.63±28.35b 110.1±35.35d 256.31±20.31b 331±43.26ab nd nd Fruity, oily smell 

Phenylethyl alcohol 0.479 0.15±0.02d 0.06±0.03d 0.15±0.02d 0.13±0.01d 1.36±0.16b 1.87±0.08a 1.51±0.07b 0.57±0.1c 
Sweet rose 

flowers 

Beta-Damascone 1.3×10-6 
864715.1±8863

0.52b 

654501.32±86

335.81c 

1064643.41±9

8093.84a 

570539.41±460

58.39c 

186342.68±177

66.88d 

64993.02±8256.

85e 
25999.29±5348.4e 67425.52±8416.26e Rich rose aroma 

Dihydroactinidiolide 0.28 1.17±0.39e 0.63±0.16e 2.85±0.28d 0.96±0.18e 4.55±0.43c 6.48±0.38b 4.66±0.28c 7.42±0.46a 
Coumarin-like, 

musky 

Beta-Ionone 0.007 115.7±8.81d 170.15±6.37c 114.04±5.67d 33.33±9.14e 220.97±11.88b 111.2±7.89d 349.3±49.92a 251.21±9.79b Violet, wood 

Damascone 0.007 96.29±15.76a 57.02±11.01bc 78.16±15.06ab 27.07±8.71d 33.49±15.15cd 23.66±1.64d 101.43±13.28a 79.86±10.76ab Strong rose, fruity 

Solanone 1.82 2.8±0.12cd 2.04±0.09e 1.95±0.05e 2.6±0.08d 2.96±0.19c 3.67±0.15b 3.55±0.1b 4.22±0.21a Carrot, tobacco 

Beta-Cyclocitral 0.003 nd nd nd nd nd 11.54±0.86b 18.12±2.22b 76.47±11.3a Fragrance, grass 

6-Methyl-5-hepten-2-one 0.068 4.88±1.21e 10.10±0.72d 5.39±0.35e 11.66±0.42d 31.58±1.90a 18.11±2.01c 26.94±1.80b 16.36±1.02c Fruity, fragrance 

Cedrol 0.0005 266.75±51.72c 278.85±43.34c 35.45±5.99c 665.5±165.15b 48.39±11.65c 649.26±208.25b 1364.10±214.25a 766.89±69.58b Woody sweetness 



Volatile Flavor 

Compound 

Threshold

（μg/g） 

OAV(μg/g) 
Description 

ZGYX1 ZGYX2 ZGDX3 ZGDX4 DMNJ1 DMNJ2 YDNXY1 YDNXY2 

Benzaldehyde 0.75 0.41±0.11f 0.63±0.13ef 0.7±0.04e 1.02±0.11d 1.93±0.16b 1.65±0.16c 2.49±0.06a 1.15±0.13d 
Bitter almond, 

cherry, nut  

4,7,9-Megastigmatrien-3-

one-B 
0.0021 152.93±46.8g 318.12±50.95f 494.99±44.32e 450.96±52.52e 1020.68±33.94b 685.96±39.84d 1646.97±125.05a 832.12±59.01c Sweet aroma 

Phenylacetaldehyde 0.0063 81.45±16.77e 49.4±13.54e 139.54±12.95d 14.33±0.7f 131.92±13.34d 228.63±14.4b 178.72±17.58c 367.93±29.89a 
Fruity sweetness, 

floral 

“−” represents the odor was unknown, “nd” represents the substance is not detected, the same column of letters indicated the difference between VFCs in different 

samples (one-way analysis of variance; p < 0.05). The thresholds for VFCs are detected in water media, with reference to (Gemert 2003). The flavor description of 

VFCs are obtained from (Mao et al. 2020; Shi et al. 2023; Yu et al. 2021).
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