Escherichia coli DH5α-loaded fenugreek extract: an effective anticancer combination against human breast cancer cell lines
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Supplementary Table S1: Phytochemical Screening of fenugreek seeds ethanolic extract
	Phytochemical class
	Phytochemical test
	Result

	Saponin
	Foam test
	positive

	Flavonoid
	KOH
	positive

	Tannin
	Ferric chloride
	positive

	Anthraquinones
	10% Ammonia
	positive

	Alkaloid
	Mayer and Wanger
	positive




Supplementary Table S2: Quantitative determination and biological activity of Trigonella phytoconstituents
	RT
	Compound Name
	M. formula
	%in extract
	Biological Activity

	12.22
	Epicubenol
	C15H26O
	1
	Antibacterial and antiproliferative (Sajjadi et al., 2015) (Benabdesslem, Ghomari, Adli, Mébarki, & Hachem, 2022).

	17.51
	[bookmark: _Hlk189932007]n-Hexadecanoic acid
	C16H32O2
	2.76
	antioxidant, antimicrobial, and anti-inflammatory activities, anticancer, Pesticide, Lubricant, Antiandrogenic, Antifungal, Antioxidant, Hypocholesterolemic, Nematicide, Anti-Androgenic, Flavor, Hemolytic, 5-Alphareductase Inhibitor, Potent Antimicrobial Agent, Antimalarial And Antifungal (Ravi & Krishnan, 2017; Siswadi & Saragih, 2021; Zito et al., 2010).

	17.98
	Hexadecanoic acid, ethyl ester
	C18H32O2
	3.76
	Antioxidant activity and antimicrobial activity (Guerrero, Vargas, Petricevich, & Sciences, 2017).

	19.72
	9,12-Octadecadienoic acid
	C18H32O2
	13.49
	Anti-inflammatory, Hypocholesterolemic, Cancer Preventive, Hepatoprotective, Nematicide, Insectifuge, Antihistaminic, Antieczemic, Antiacne, 5-Alpha Reductase Inhibitor, Antiandrogenic, Antiarthritic, Anticoronary, Insectifuge (Sahaya Sathish, Vijayakanth, Palani, Thamizharasi, & Vimala).

	19.81
	Oleic acid
	C18H34O2
	8.15
	Apoptotic activity, antimicrobial activity and
antioxidant activity (Alabi, Lajide, & Owolabi, 2018).

	20.10
	Linoleic acid ethyl ester
	C20H38O2
	19.23
	Hypocholesterolemic, Nematicide, Antiarthritic, Hepatoprotective, Antiandrogenic , Hypocholesterolemic, 5-Alpha reductase inhibitor Antihistaminic, Anticoronary, Insectifuge ,Antieczemic, Antiacne (Sudha, Chidambarampillai, & Mohan, 2013).

	20.21
	Ethyl Oleate
	C20H38O2
	7.42
	Antimicrobial, antioxidant (Saravanakumar et al., 2018).

	20.59
	Octadecanoic acid, ethyl ester
	C20H40O2
	0.67
	Antioxidant, anti-inflammatory (Ganesh, Mohankumar, & technology, 2017).

	21.83
	Pyrrolidine,1-(1-oxo-7,10-hexadecadienyl)-
	C20H35NO
	4.37
	Anti-inflammatory effect, cytotoxic (Hussein & Sciences, 2016; Sahaya Sathish et al.).

	21.83
	(2E,4E,10E)-N-Isobutylhexadeca-2,4,10-trienamide
	C20H35NO
	4.37
	Antibacterial activity (Lalthanpuii et al., 2020).

	21.87
	9,12-Octadecadienoic acid (Z,Z)-
	C21H38O4
	2.63
	anti-inflammatory, antibacterial, antioxidant,  antidiabetic activities,  Anti-inflammatory, Hypocholesterolemic, Cancer Preventive, Hepatoprotective, Nematicide, Insectifuge, Antihistaminic, Antieczemic, Antiacne, 5-Alpha Reductase Inhibitor, Antiandrogenic, Antiarthritic, Anticoronary, Insectifuge (Manilal, Sujith, Kiran, Selvin, & Shakir, 2009; Sahaya Sathish et al.).

	21.87
	Arachidonoyl ethanol amide
	C22H37NO2
	2.63
	Neurotransmitter (Verhoeckx et al., 2011).

	24.59
	Diisooctyl phthalate
	C24H38O4
	5.11
	Antimicrobial (Ingole, 2016).

	36.83
	Campesterol
	C28H48O
	1.04
	cholesterol lowering and anticarcinogenic effects (Choi et al., 2007).

	36.83
	[bookmark: _Hlk189932104]Ergost-5-en-3-ol,(3a)-.
	C28H48O
	1.04
	Anticancer, antimicrobial (Manjang, Dharma, Darwis, Munaf, & Sciences, 2015; Qais et al., 2021).

	36.83
	[bookmark: _Hlk189932136]5-Cholestene-3-ol,24-methyl
	C28H48O
	1.04
	Antiarthritic, Anticancer, Hepatoprotective, Antimicrobial, Antiasthma, Diuretic (Dhayabaran & Thangarathinam, 2016).

	38.92
	[bookmark: _Hlk189932175]ç-Sitosterol
	C29H50O
	14.02
	Antimicrobial, Anticancer ,Antiarthritic, Antiasthma Diuretic, Anti-inflammatory(Sudha et al., 2013).

	40.24
	[bookmark: _Hlk189932223]Lupeol
	C30H50O
	2.55
	Antimalarial , Antioxidant, Antiflue Antihyperglycemic, Antitumor Antiviral, Pesticide, Cytotoxic Anti-inflammatory(Sudha et al., 2013).

	40.39
	9,19-Cyclolanost-24-en-3-ol, (3a)
	C30H50O
	3.63
	anti-inflammatory, anti-tumor, antioxidant, antibiosis, and anti-Alzheimer’s disease(Kim, Jun, Woo, Rhee, & Kim, 2006)

	40.39
	9,19-Cyclolanost-24-en-3-ol, acetate, (3a)
	C32H52O2
	3.63
	Anti-HIV(Hasan, Artika, & Kuswandi, 2014)

	42.16
	[bookmark: _Hlk189932317]Stigmastan-3,5-diene
	C29H48
	1.24
	Antibacterial activity, antioxidant activity and
anticancer activity (Mallu, Vemula, Kante, & Research, 2019).

	42.16
	[bookmark: _Hlk189932349]Stigmasta-3,5-diene
	C29H48
	1.24
	Antimicrobial activity, antiproliferative antioxidant, and  anticancer activity (Abubakar & Majinda, 2016).






Supplementary Figures


[image: ]













Fig. S1. Comprehensive characterization of Trigonella foenum-graecum ethanolic extract (FEE). (a) UV/visible spectroscopy reveals the absorbance profile of FEE. (b) FTIR spectrum identifies key functional groups present in the extract. (c) Photoluminescence (PL) spectrum illustrates the optical properties of FEE. (d) FEE under normal light shows a yellow color. (e) FEE under UV light (365 nm) exhibits strong green fluorescence.
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Supplementary Fig. S2. LC-MS chromatogram of FEE in positive (POS) ionization mode. Major compounds detected include trigonelline, diosgenin, trillin, 4-hydroxyisoleucine, vitexin 2''-O-rhamnoside, and p-coumaric acid. 
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Supplementary Fig. S2. LC-MS chromatogram of fenugreek ethanolic extract (FEE) in negative (NEG) ionization mode. Major compounds detected include orientin, vitexin, caffeic acid, kaempferol-3-O-glucoside, and kaempferol 3,7-di-O-glucoside. 
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