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Figure S1. Identification of chlorogenic acid based on MS/MS spectrum in comparison to 
metlin database. The upper panel represents MS spectrum obtained from our analysis; the 
lower panel represents the data in metlin database online (http://metlin.scripps.edu). 

 



 

Figure S2. Principal component analysis (PCA) loading plot of metabolites identified from 

Hibiscus calyces using different extraction methods. H1: 1% HCl in methanol, H2: 80% 

methanol, H3: 100% water, H4: 1% HCl in water, H5: 70% ethanol, H6: 50% methanol, H7: 

methanol and H8: 1% HCl in 70% ethanol. Loadings: describe the relationships between 

variables and plotted with red lines. Variables with high loadings; this indicates that the 

loading is interpretable 

  

  

  

  

  

  

  



  

 

Figure S3. Metabolites with low abundance in Hibiscus calyces extracted with 70% ethanol 
(H5). The y-axis represents the log2 value of metabolite abundance 

 

 

 



 

 

Figure S4. Total phenolic contents of the extracts 

H1: 1% HCl in methanol, H2: 80% methanol, H3: 100% water and H4: 1% HCl in water, H5: 
70% ethanol, H6: 50% methanol, H7: methanol and H8: 1% HCl in 70% ethanol 
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Figure S5. Metabolites that were detected at higher level  in 80% MeOH Hibiscus extracts. 
The y-axis represents the log2 value of metabolite abundance 

 

 

 

 

 

 



 

 
 
Figure S6: Dendrogram of the investigated extraction method based on the identified LC/MS 

metabolites. The dendrogram is a diagram that shows the hierarchical relationship between 

the different extraction methods. The horizontal axis of the dendrogram represents the distance 

or dissimilarity between clusters. The vertical axis represents the objects (extraction method) 

and clusters. In this case, the dendrogram shows us that the big difference was observed 

between H5 and other clusters. 

 

 

 

 



 

 

Figure S7. Principal component analysis (PCA) score plot of metabolites identified from 
Hibiscus calyces using different extraction methods with different proportions of 
methanol/water. 

 

 

 

 

 

 



 

 

 

 

Figure S8. Principal component analysis (PCA) loading plot of metabolites identified from 
Hibiscus calyces using different extraction methods with different proportions of 
methanol/water. 

 

 

 

 



 

 

Figure S9. Metabolites with varied solubility in methanol. The y-axis represents the log2 value 
of metabolite abundance. 



 

 

 

Figure S10. Metabolites with showed highest or lowest solubility in 50% methanol. The y-axis 
represents the log2 value of metabolite abundance. 


