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Supplementary Table 1: Antibacterial activities and synergistic effects of phytochemicals against MDR 
pathogens 

No Compounds Class Strains Effects Reference 

1 Xanthohumol, 
desmethylxanthohumol, 

lupulone 

Phenol-
ics 

MRSA T28.1 Anti-biofilm activ-
ity 

Bocquet et 
al., 2019 

2 1,8-Cineole Mono-
terpe-
noid 

Clinical MRSA Anti-biofilm activ-
ity 

Merghni et 
al., 2018 

3 Baicalin Flavone S. aureus Anti-biofilm activ-
ity 

Zhang et 
al., 2020 

4 4-phenyl coumarin Couma-
rin 

MRSA ATCC 33591 Anti-biofilm activ-
ity and anti-adher-

ence activity 

da Cunha 
et al., 2020 

5 Emodin Anthra-
quinone 

MRSA252 MRSA cell wall 
disruption 

Cao et al., 
2015 

6 Artonin E Xantho-
nes 

MRSA BAA-1720 MRSA membrane 
disruption 

Zajmi et al., 
2015 

7 Oxyresveratrol Phenol-
ics 

Clinically isolated 
strains and ATCC 

33591 

Structural altera-
tions in bacterial 
septa formation 

Joung et 
al., 2016b 

8 reserpine, quinine, pip-
erine, harmaline 

Alka-
loids 

MRSA ATCC 
25923/35931 

Efflux pump inhibi-
tory activity 

Mohtar et 
al., 2009 

9 Chelerythrine Alkaloid MRSA RN4220 Inhibition of multi-
drug efflux pumps 

Gibbons et 
al., 2003 
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No Compounds Class Strains Effects Reference 

10 Ursolic acid Triterpe-
noid 

MRSA ATCC 
33591 

Inhibition of PBP2a uprotein by 
ursolic acid with oxacillin 

Zhou et 
al., 2017 

11 Sanguisorbi-
genin 

Triterpe-
noid 

MRSA ATCC 
33591 

Downregulation of penicillin-
binding protein 2a and mecA 

genes 

Wang et 
al., 2021 

12 Shikonin Naphtho-
quinone 

MRSA ATCC 
33591 

Anti-MRSA activity via ABC 
transporter modulation and 

peptidoglycan binding 

Lee et al., 
2015 

13 Cajanin Stilbene 
Acid 

Stilbene VRE ATCC 
700802 

Abnormal Energy Metabolism Tan et al., 
2020 

14 6, 6’-dihydroxy-
thiobinuphari-

dine 

Alkaloid VRE FN-1, 
ATCC 51299 

Downregulation of vanA gene. Okamura 
et al., 2015 

 

Supplementary Table 2: Antibacterial activities and synergistic effects of phytochemicals against 
MRSA and VRE 

No Compounds Class Strains Synergy effect Reference 

1 Brazilin Catechols Clinical 
MRSA 

Aminoglycosides Zuo et al., 
2014 

2 Sophorafla-
vanone G 

Flavanone MRSA 
ATCC 
33591 

Ampicillin Cha et al., 
2009 

3 Rhein Anthraqui-
none glyco-

side 

Clinical 
MRSA 

Ampicillin Joung et al., 
2012 

4 Luteolin Flavones Clinical 
MRSA 

Ampicillin/Oxacillin Joung et al., 
2016a 

5 Baicalin Flavonoid MRSA 
NCTC 
11940 

Benzylpenicillin, methicillin, 
ampicillin, cefotaxime 

Liu et al., 
2000 

6 Clerodane Diterpenoids MRSA-
ST2071 

Ciprofloxacin, norfloxacin, 
ofloxacin 

Gupta et al., 
2016 

7 Chrysoeriol Flavonoids Clinical 
MRSA 

Ciprofloxacin, oxacillin Lan et al., 
2021 

8 Diosmetin Flavonoids MRSA 
RN4220 

Erythromycin Chan et al., 
2015 

9 Salvianolate Coumaric Clinical 
MRSA 

Fosfomycin, erythromycin, 
piperacillin-tazobactam, 

clindamycin 

Cheng et al., 
2013 

10 Carnosic acid Diterpenoids MRSA 
ATCC 
29213 

Gentamicin Vázquez et 
al., 2016 

11 Galangin Flavonoid Clinical 
MRSA 

Gentamicin Lee et al., 
2008 

12 Fremontone Isoflavone MRSA 
ATCC 
1708 

Methicillin Kumarihamy 
et al., 2022 

13 Theasinsensin A Polyphenol 
flavonoid 

Clinical 
MRSA 

Oxacillin Hatano et al. 
2003 

14 Berberine Alkaloids Clinical 
MRSA 

Oxacillin Yu et al., 
2005 
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No Compounds Class Strains Synergy effect Reference 

15 Silibin Flavonoid MRSA 
ATCC 
33591 

Oxacillin, 
ampicillin 

Kang et al., 
2011 

16 Allicin Thiosulfonates MRSA 
strain 

Silver nanoparticles Sharifi-Rad et 
al., 2014 

17 Artocarpin Flavone DMST 
20654 

tetracycline, ampicillin, nor-
floxacin 

Septama and 
Panichayupa-

karanant, 
2016 

18 Sophorafla-
vanone G 

Flavanone Clinical 
MRSA 

Vancomycin Sakagami et 
al., 1998 

19 Rosmarinic 
acid 

Polyphenol Clinical 
MRSA 

Vancomycin Ekambaram et 
al., 2016 

20 Stigmasterol / 
β-caryo-

phyllene oxide 

Terpenoids MRSA 
ATCC 
33592 

β-lactam antibiotics Alagasamy et 
al., 2021 
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