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Table S1
	Constituent
	Effect or target
	Application

	Tβ-BA(1)
	1. Show inhibitory potential against PEP enzyme. [1]
2. Increase MTP length distribution and the polymerization rate of tubulin, moderately stabilizing it and diminishing both the critical concentration and the fraction of inactive tubulin. [2]
3. Moderate to potent inhibitors of the applied CYP enzymes. [3] 
4. Against 112 pathogenic bacterial isolates including ATCC strains. [4]
5. Anti-elastase activity [5]
6. Inhibit lipopolysaccharide functionality through direct molecular interference. [6]
7. [bookmark: OLE_LINK16]COX-1 selective inhibitors. [7]
8. Show moderate inhibitory effects on EBV-EA activation. [8] 
9. Enhance the release of arachidonic acid via cytosolic phospholipase A2. [9] 
10. Increase platelet-type 12-lipoxygenase catalysis approximately 2-fold in the absence. [9]
11. Show inhibitory activity against 12-O-tetradecanoylphorbol-13-acetate(TPA)-induced inflammation in mice. [10]
	1. A new class of memory enhancing drugs. [11]
2. Having long been used in Ayurveda and Oriental Medicine to prevent amnesia. [2]
3. Having been used as a traditional medicine for the treatment of inflammatory and arthritic diseases. [12]
4. Having anti-carcinogenic, anti-tumor, and anti-hyperlipidemic activities. [12]
5. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Aβ-BA(2)	
	1. Be cytotoxic for the human glioma cell lines U87 MG and U373 MG. [13]
2. COX-1 selective inhibitors. [7]
3. Show potent inhibitory effects on EBV-EA induction. [8] 
4. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	Kβ-BA(3)
	1. Increase caspase-8, caspase-9 and caspase-3 activities accompanied by cleavage of PARP. [14]
2. Show inhibitory potential against PEP enzyme. [1] 
3. Moderate to potent inhibitors of the applied CYP enzymes. [3]
4. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. Possessing antiproliferative and apoptotic effects in colon cancer HT-29 cells. [14]
2. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	AKβ-BA(4)
	1. Dual inhibition of 5-LOX and HLE. [15] [16]
2. Activates caspase-8 and caspase-3 as well as PARP cleavage while partially by caspase-9. [16] [14]
3. Increase levels of DR 5. [16]
4. Induce expression of CHOP. [16]
5. Suppresse NF-κB activation[17]
6. Inhibited the proliferation of four different PaCa cell lines (AsPC-1, PANC-28, and MIA PaCa-2 with K-Ras and p53 mutations, and BxPC-3 with wild-type K-Ras and p53 mutation). [18]
7. Decreases in Ki-67, a biomarker of proliferation, and CD31, a biomarker of microvessel density, in the tumor tissue. [17] [18]
8. Downregulate the expression of COX-2, MMP-9, CXCR4, and VEGF in the tissues. [18]
9. COX-1 selective inhibitors. [7]
10. Be cytotoxic for the human glioma cell lines U87 MG and U373 MG. [13]
11. Inhibite human topoisomerases I and IIα. [16] [13] 
12. Exhibite concentration dependent killing of Staphylococcus aureus ATCC 29213 up to 8 × MIC and also demonstrated PAE of 4.8 h at 2 × MIC. [4]
13. Inhibite the formation of biofilms generated by S. aureus and Staphylococcus epidermidis and also reduced the preformed biofilms by these bacteria[4]
14. Show prominent inhibitory potential against PEP enzyme. [1] 
15. Inhibite the formation of biofilms generated by S.mutans and Actinomyces viscosus and also reduced the preformed biofilms by these bacteria. [19]
16. Moderate to potent inhibitors of the applied CYP enzymes. [3] 
17. Exert antitumor effects in colorectal cancer cells by modulating expression of the let-7 and miR-200 microRNA family. [20]
18. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]
19. Enhance the release of arachidonic acid via cytosolic phospholipase A2. [9]
20. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. Induce apoptosis in prostate cancer cells. [16]
2. Affect the growth and metastasis of CRC. [17, 20]
3. Suppresses growth and metastasis of PaCa tumors. [18]
4. Induce apoptosis, and sensitized the cells to apoptotic effects of gemcitabine. [18]
5. Inhibite the metastasis of the PaCa to spleen, liver, and lungs. [18]
6. Possessing antiproliferative and apoptotic effects in colon cancer HT-29 cells. [14]
7. Possessing positive therapeutic effects in IBD. [21] 
8. Potential use in treating S. aureus infections. [4] 
9. AKβ-BA(4) can be further exploited to evolve potential lead compounds in the discovery of new anti-Gram-positive and anti-biofilm agents. [4]
10. Peritumor edema. [19]
11. Exhibite an inhibitory effect on all the oral cavity pathogens tested. [19]
12. Great potential for use in mouthwash for preventing and treating oral infections. [19]
13. Suppress invasion of pancreatic cancer cells through the downregulation of CXCR4 chemokine receptor expression. [22]
14. Having been used in Ayurvedic medicine to treat proinflammatory conditions. [17] 
15. AKβ-BA(4) is highly effective in suppressing ascites and distant metastasis to the liver, lungs and spleen in orthotopically implanted tumors in nude mice. [17]
16. Treatment of meningioma cells. [23]

	[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9]12-ursene-2-diketone (5)
	1. [bookmark: OLE_LINK46]Inhibit the expression of pro-inflammatory cytokines and mediators via inhibition of phosphorylation of the MAP kinases JNK and p38 while no inhibition was seen in ERK phosphorylation in LPS-stimulated PBMCs. [24]
	1. Block specific cellular targets that are responsible for dopaminergic and cholinergic effects. [25] 

	3-acetyl-11α-methoxy-β –BA (6)
	1. Exhibite potent cytotoxic activities. [8]
2. Show almost comparable with or higher activity (IC50 13.4-28.2μM) than cisplatin (26.0μM) against NB-39. [8]
3. Show moderate inhibitory effects on EBV-EA activation. [8]
4. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	TPD
	3α,24-dihydroxyurs-12-ene (8)
	1. TPD up regulated the expression of cell death receptors DR4 and TNF-R1 level, leading to caspase-8 activation. [26]
2. TPD produces oxidative stress in cancer cells that triggers self-demise by ROS and NO regulated activation of both the intrinsic and extrinsic signaling cascades. [26]
3. Decrease the expression of PI3K/pAkt, ERK1/2, NF-kB/Akt signaling cascades which coordinately contribute to cancer cell survival through these distinct pathways. [27]
	1. Induce apoptosis through both the intrinsic and extrinsic apoptotic pathways in human leukemia HL-60 cells. [26]
2. Apoptotic cell death in human cervical cancer HeLa and SiHa cells. [27]
3. The tumor suppressor p53 pathway predominantly activated by TPD further up-regulated PUMA, which concomitantly decreased the Bcl-2 level, caused mitochondrial membrane potential loss with attendant translocation of Bax and drp1 to mitochondria and release of pro-apoptotic factors such as cytochrome c and Smac/Diablo to cytosol leading to caspases-3 and - 9 activation. [27]

	
	3α,24-dihydroxyolean-12-ene(20)
	
	

	[bookmark: OLE_LINK58]α-amyrenone (9)
	1. Exhibit inhibitory effects on a purified HIV-1 reverse transcriptase. [28]
	___________

	α-amyrin (11)
	1. Affected COX-2 product synthesis slightly. [29]
2. Exhibit pronounced anti-inflammatory effects. [30]
3. Suppression of inflammatory cytokines and COX-2 levels, possibly via inhibition of NF-κB and CREB-signalling pathways. [30]
	1. A potential use to control inflammatory responses in bowel disease. [30]
2. Systemic administration exerted a marked and rapid inhibition of TNBS-induced colitis. [30]
3. Antinociceptive properties. [31]
4. A natural triterpenoid ameliorates L-arginine induced acute pancreatitis in rats. [32]

	β-amyrin (19)
	4. 
	5. 

	3-acetyl-9,11-dehydro-β-BA (13)
	1. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	9,11-dehydro-β-BA (14)
	
	

	α-BA (15)
	1. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	

	Aα-BA (16)
	1. Inhibite human topoisomerases I and IIα. [13]
2. COX-1 selective inhibitors. [7]
3. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]
4. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. Might be used as anti-cancer agents. [33]

	β-amyrenone (17)
	1. Show antifungal and cytotoxic activities in the same range as the organic crude extract and low toxic effect against mononuclear cells obtained from human peripheral blood. [34]
	___________

	3-epi-β-amyrin (18)
	
	

	olibanumol E (21)
	1. Exhibite nitric oxide production inhibitory activity in lipopolysaccharide-activated mouse peritoneal macrophages. [35]
	1. Anti-inflammation. 

	lupeolic acid (25)
	1. Show potent inhibitory effects on EBV-EA induction. [8]
2. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	acetyl-lupeolic acid (26)
	
	

	lupenone (27)
	1. Inhibition of protein tyrosine phosphatase 1B. [36]
	1. Anti-Inflammatory and Antiulcer Activities. [37]

	epi- lupeol (28)
	1. Identified the principal constituent of B. frereana which prevents collagen degradation, and inhibits the production of pro-inflammatory mediators and MMPs. [38]
	1. A potential therapeutic agent for treating inflammatory symptoms associated with arthritis. [38]

	Lupeol (29)
	1. Inhibit NF-kB signaling, including phosphorylation of IkBa protein, DNA binding of NF-kB complex and NF-kB-dependent reporter gene activity. [39-41]
2. Suppress the growth of HL-60 human leukemia cells by inducing their apoptosis. [42]
	1. A high activity against NSGLG-N6 human large cell bronchopulmonary carcinoma. [43]
2. Prevent cancer, coronary and hepatic diseases[44]

	3-acetyl-28-hydroxy-lupeolic acid  (30)
	1. Inhibit the biosynthesis of COX-, 5-LO- and 12-LO-derived eicosanoids from endogenous arachidonic acid in activated platelets, neutrophils, and monocytes from human blood. [45]
	

	3-acetyl-27-hydroxy-lupeolic acid (31)
	1. Show more active inhibitory potential against PEP enzyme even than AKβ-BA (4). [1] 
	1. A new class of memory enhancing drugs. [11]

	methyl-3α-O-acetyl-27-hydroxy- lupeolic acid (32)
	1. Show inhibitory potential against PEP enzyme. [1]
	1. A new class of memory enhancing drugs. [11]

	olibanumol F (33) olibanumol G (34)
	No remarkable result [35]

	α-Elemolic acid (35)
	1. Show inhibitory activity against 12-O-tetradecanoyl phorbol-13-acetate-induced inflammation in mice. [10]
	_________

	Elemonic acid (3-oxo tirucallic acid) (36)
	1. Inhibited the activities of human recombinant Akt1 and Akt2. [46]
2. Show potent inhibitory effects on EBV-EA induction. [8]
3. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. A new class of Akt inhibitors with antitumor properties. [46]
2. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	β- Elemolic acid (37)
	1. Show inhibitory potential against PEP enzyme. [1]
2. Show potent inhibitory effects on EBV-EA induction. [8]
	1. A new class of memory enhancing drugs. [11]

	3β-acetoxy-tireucallic acid (38)
	1. Inhibited the activities of human recombinant Akt1 and Akt2. [46]
	1. A new class of Akt inhibitors with antitumor properties. [46]

	3α-acetoxy-tirucallic acid(B) (39)
	1. Initiate MEK-1/2 phosphorylation. [47]
	_________

	3α-hydroxy-tir-7,24-dien-21-oic acid (40)
	1. Show potent inhibitory effects on EBV-EA induction. [8]
2. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	3α-acetoxy-tirucallic acid(A) (41)
	1. Inhibited the activities of human recombinant Akt1 and Akt2. [46]
2. Show potent inhibitory effects on EBV-EA induction. [8]
3. Show inhibitory activity against TPA-induced inflammation in mice. [10]
	1. A new class of Akt inhibitors with antitumor properties. [46]
2. Exhibit potent cytotoxic activities against all of the three human neuroblastoma cells IMR-32, NB-39, and SK-N-SH. [8]

	* 11-keto-diol (48)
	1. Inhibit the 5-LOX activity. [48]
	

	* 11-keto-β-BA methyl ester (49)
	No remarkable result [35]

	* acetyl-11-keto-amyrin (50)
	

	* HKBA (51)
	1. Inhibite the enzymatic activity of topoisomerases I and II. [49]
	1. Might be used as anti-cancer agents. [33]

	* BKBA (52)
	1. Exhibit anti-cancer activity by inhibiting the NF-κB and STAT proteins. [50]
	1. Develope into a potential anti-cancer therapeutic. [50]

	*AKα-BA (53)
	1. Inhibit the growth of chemotherapy-resistant human PC-3 prostate cancer cells in vitro and induces apoptosis as shown by activation of caspase 3 and the induction of DNA fragmentation. [51]
	1. Be active in vivo as shown by inhibition of proliferation and induction of apoptosis in PC-3 prostate cancer cells xenotransplanted onto the chick chorioallantoic membrane. [51]

	[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK12]2α,3α-dihydroxy-urs-12-en-24-oic acid (7) 3-epi-α-amyrin (10) 3-acetyl-11-hydroxy-BA (12) 9,11-dehydro-α-BA (22) 3-acetyl-9,11-dehydro-α-BA (23) 18Hα,3β,20β-ursanediol (24)   Not tested
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Abbreviations:
	5-LOX
	5-lipoxygenase

	β-BA
	β-Boswellic acid 

	Aβ-BA	
	3-acetyl-β-BA

	AKβ-BA
	3-acetyl-11-keto-β-BA 

	α-BA
	α-Boswellic acid 

	Aα-BA
	3-acetyl α-BA

	AD
	Alzheimer‘s disease

	ATCC
	American Type Culture Collection

	BAs
	Boswellic acids

	BKBA
	Butyryloxy-11-keto-β-BA

	CHOP
	CCAAT/enhancer binding protein homologous protein

	COX
	Cyclooxygenase

	CRC
	Colorectal cancer

	CREB
	Phospho-cyclic amp response element-binding protein

	CXCR
	C-X-C chemokine receptor

	CYP
	Cytochrome P450

	DR
	Death receptor

	EB-VEA
	Epstein–Barr virus early antigen

	ERK
	Extracellular signal related kinase

	HIV1
	Human immunodeficiency virus type 1

	HKBA
	Hexanoyloxy-11-keto-β-BA

	HLE
	Human leukocyte elastase

	IBD
	Inflammatory bowel disease

	IC50
	Ligand concentration that inhibits enzyme by 50%

	Kβ-BA
	11-keto-β-BA 

	LNCaP
	Lymph node carcinoma of prostate

	LPS
	Lipopolysaccharide

	MAP
	[bookmark: OLE_LINK88]Mitogen activated protein

	MIC
	Minimal inhibitory concentration

	MMP
	Matrix metalloproteinas

	MTP
	Microtubule protein

	NF-κB
	Nuclear factor-κB

	PaCa
	Pancreatic cancer

	PAE
	Postantibiotic effect

	PARP
	Poly-ADP-ribose polymerase

	PBMCs
	Peripheral blood mononuclear cells

	PC
	Proprotein convertases

	PEP
	Prolyl endopeptidase

	RP-HPLC
	Reversed-phase high-performance liquid chromatograph

	TLC
	Thin-layer chromatography

	TNBS
	Trinitrobenzene sulphonic acid

	TPD
	[bookmark: OLE_LINK91]Triterpenediol

	VEGF
	Vascular endothelial growth factor
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