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Figure 5. Post-dynamic component plots of CS metabolites-AA complexes presented as (a) RMSD, (b) RMSF, (c) ROG, (d) number of hydrogen bonds, and (e) 
SASA over 120 ns simulation. AA: alpha-amylase; AES: aesculin; BHP: (R)-7-butyl-6,8-dihydroxy-3-[(3e)-pent-3-en-1-yl]-3,4-dihydroisochromen-1-one; CUR: 
curvularol; HPH: (6e)-1-(4-hydroxyphenyl)-7-phenylhepta-4,6-dien-3-one; AUS: austricin; ACA: acarbose. 

Figure 6. Post-dynamic component plots of CS metabolites-AG complexes presented as (a) RMSD, (b) RMSF, (c) ROG, (d) number of hydrogen bonds, and (e) 
SASA over 120 ns simulation. AG: alpha-glucosidase; AUS: austricin; GTA: glutaric acid; VBG: 1-O-vanilloyl-beta-D-glucose; MGN: methyl geranate; HDJ: 
(-)-11-hydroxy-9,10-dihydrojasmonic acid 11-beta-D-glucoside; ACA: acarbose.



	 Akoonjee et al. / Journal of Applied Pharmaceutical Science 2025: Article in Press	 011

Online First
Figure 7. Post-dynamic component plots of CS metabolites-AR complexes presented as (a) RMSD, (b) RMSF, (c) ROG, (d) number of hydrogen bonds, and (e) 
SASA over 120 ns simulation. AR: aldose reductase; HPH: (6e)-1-(4-hydroxyphenyl)-7-phenylhepta-4,6-dien-3-one; BHP: (R)-7-butyl-6,8-dihydroxy-3-[(3e)-pent-
3-en-1-yl]-3,4-dihydroisochromen-1-one; AES: aesculin; AUS: austricin; HDJ: (-)-11-hydroxy-9,10-dihydrojasmonic acid 11-beta-D-glucoside; EPA: epalrestat.

Figure 8. Post-dynamic component plots of CS metabolites-DPP-4 complexes presented as (a) RMSD, (b) RMSF, (c) ROG, (d) number of hydrogen bonds, and 
(e) SASA over 120 ns simulation.  DPP-4: dipeptidyl peptidase-4; HDJ: (-)-11-hydroxy-9,10-dihydrojasmonic acid 11-beta-D-glucoside; CTA: caffeoyl tartaric 
acid; BHP: (R)-7-butyl-6,8-dihydroxy-3-[(3e)-pent-3-en-1-yl]-3,4-dihydroisochromen-1-one; PHA: phaseic acid; CMA: p-coumaroyl malic acid; SGT: sitagliptin.
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the activity of key enzymes implicated in the pathogenesis of 
T2DM. Similarly, Sabiu et al. [8] demonstrated that phenolic 
compounds from Carpobrotus edulis, such as chlorogenic acid, 

Figure 16. 2-D interaction plots of SDH bound to (a) (-)-11-hydroxy-9,10-dihydrojasmonic acid 11-beta-D-glucoside and (b) 4-[2-1R-hydroxy-
ethyl)-pyrimidin-4-yl] piperazine-1-sulfonic acid dimethylamide over 120 ns simulation. 

Figure 17. Frontier molecular orbitals for (a) hydroxyphenyl)-7-phenylhepta-4,6-dien-3-one (HPH), (b) austricin (AUS), (c) caffeoyl tartaric 
acid (CTA), (d) cnicin (CNI), (e) acarbose (ACA), (f) epalrestat (EPA), (g) sitagliptin (STG), (h) ursolic acid (URS), and (i) 4-[2-1R-hydroxy-
ethyl)-pyrimidin-4- yl]piperazine-1-sulfonic acid dimethylamide (HPS)

luteolin-7-O-glucoside, epicatechin, and isorhamnetin-3-O-
rutinoside had commendable binding at the active site of AA, 
AG, and AR.
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