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Table 1: Colony characteristics and Gram characterization of obtained isolates
	Sr.
No
	Colony Characters
	Isolates

	
	
	FSI (1)
	FSI (2)
	FSI (3)
	FSII (1)
	FSII (2)
	FSII (3)

	1.
	Size(mm)
	~1.0
	~1.0
	~1.0
	~1.0
	~1.0 
	~1.0

	2.
	Shape
	PP
	C
	C
	PP
	C
	C

	3.
	Color
	white 
	cream
	white
	white
	Cream
	white

	4.
	Margin
	E
	E
	E
	E
	E
	E

	5.
	Elevation
	CC
	CC
	CC
	CC
	CC
	CC

	6.
	Opacity
	O
	O
	O
	O
	O
	O

	7.
	Consistency
	S
	S
	S
	S
	S
	S

	8.
	Gram’s character
	+ ve
 Rod
	+ ve Cocci
	+ ve
Rod
	+ ve
Cocci
	+ ve
Rod
	- ve 
Rod



C: Circular, W: White, Y: Yellow, E:  Entire, O: Opaque, S: Smooth CC: Concave PP: pin point

[bookmark: _Hlk145711864]Table 2: Acid tolerance assay of isolated cultures 
	Name of Isolate 
	pH
	Log10 CFU/ml

	
	
	0 h
	1 h
	2 h
	3 h

	FSI (1)
	pH 2
	2.510 ± 0.016	
	1.782 ± 0.031
	1.301 ± 0.150
	NG

	
	pH 3
	2.522 ± 0.008
	2.252 ± 0.020
	2.075 ± 0.029
	1.773 ± 0.055

	
	pH 4
	2.657 ± 0.007
	2.491 ± 0.006
	2.326 ± 0.0153
	1.951 ± 0.031

	FSI (2)
	pH 2
	2.532 ± 0.011
	1.544 ± 0.052
	1.315 ± 0.115
	NG

	
	pH 3
	2.551 ± 0.014
	2.214 ± 0.041
	2.004 ± 0.039
	1.633 ± 0.114

	
	pH 4
	2.555 ± 0.006
	2.445 ± 0.011
	2.045 ± 0.0236
	1.861 ± 0.072

	FSI (3)
	pH 2
	2.660 ± 0.009
	2.537 ± 0.020
	2.100 ± 0.022
	1.944 ± 0.047

	
	pH 3
	2.711 ± 0.009
	2.561 ± 0.011
	2.424 ± 0.019
	2.173 ± 0.027

	
	pH 4
	2.719 ± 0.010
	2.544 ± 0.019
	2.363± 0.022
	2.243 ± 0.036

	FSII (1)
	pH 2
	2.527 ±0.014 
	1.818 ± 0.079
	1.185 ± 0.224
	NG

	
	pH 3
	2.657 ± 0.007
	2.187 ± 0.030
	1.760 ± 0.061
	0.698 ± 0.326

	
	pH 4
	2.666 ± 0.011
	2.561 ± 0.014
	2.352 ± 0.024
	2.320 ± 0.023

	FSII (2)
	pH 2
	2.542 ± 0.019
	1.941 ± 0.052
	NG
	NG

	
	pH 3
	2.658 ± 0.008
	2.503 ± 0.015
	2.086 ± 0.031
	1.913 ± 0.064 

	
	pH 4
	2.735 ± 0.008
	2.666 ± 0.016
	2.552 ± 0.013 
	2.086 ± 0.053

	FSII (3)
	pH 2
	2.530 ± 0.007
	1.812 ± 0.083
	1.270 ± 0.189
	NG

	
	pH 3
	2.584 ± 0.015
	2.082 ± 0.042
	1.937 ± 0.051
	1.212 ± 0.205

	
	pH 4
	2.587 ± 0.014
	2.549 ± 0.014
	2.123 ± 0.039
	1.591 ± 0.163

	
	
	
	
	
	


NG: No growth, CFU: Colony forming unit

Table 3: Gastric juice tolerance by isolated cultures 

	Isolate
	Log10 CFU/ml

	
	0 min
	30 min
	180 min

	FS I (1)
	2.556 ± 0.017
	2.250 ± 0.038
	NG 

	FS I (2)
	2.563 ± 0.007
	2.096 ± 0.036
	NG

	FS I (3)
	2.502 ± 0.014
	2.472 ± 0.019
	1.892 ± 0.048

	FS II (1)
	2.677 ± 0.009
	2.563 ± 0.015
	1.102 ± 0.246

	FS II (2)
	2.664 ± 0.014
	2.235 ± 0.017
	1.014 ± 0.189

	FS II (3)
	2.612 ± 0.012 
	2.536 ± 0.014
	NG



Table 4: Bile salt tolerance by isolated cultures
	Isolates 
	Log10 CFU/ml at different bile salt concentration

	
	0.2 %
	0.3 %
	0.5 %
	1.0 %
	1.5 %
	2.0 %

	FSI (1)
	2.410 ± 0.018
	2.396 ± 0.014
	2.322 ± 0.011 
	2.385 ± 0.020
	2.247 ± 0.018
	1.724 ± 0.100

	FSI (2)
	2.507 ± 0.014
	2.473 ± 0.012
	2.459 ± 0.015
	2.433 ± 0.023
	2.371 ± 0.020
	2.211 ± 0.047

	FSI (3)
	2.520 ± 0.017
	2.498 ± 0.014
	2.510 ± 0.012
	2.484 ± 0.010
	2.244 ± 0.026
	2.183 ± 0.036

	FSII (1)
	2.479 ± 0.020
	2.455 ± 0.013
	2.430 ± 0.013
	2.434 ± 0.015
	2.287 ± 0.035
	2.039 ± 0.037

	FSII (2)
	2.502 ± 0.018
	2.475 ± 0.024
	2.467 ± 0.017
	2.450 ± 0.038
	2.301 ± 0.042
	2.144 ± 0.111

	FSII (3)
	2.500 ± 0.016
	2.476 ± 0.012
	2.469 ± 0.018
	2.456 ± 0.024
	2.277 ± 0.018
	2.122 ± 0.045






Table 5: Auto-aggregation by isolated cultures
	Isolate
	% Aggregation

	
	2h
	4h
	6h

	FSI (1)
	16.68 ± 2.90
	30.34 ± 2.72
	53.33 ± 2.53

	FSI (2)
	4.98 ± 0.91
	19.79 ± 1.85
	35.51 ± 2.42

	FSI (3)
	17.13 ± 0.40
	32.26 ± 1.44
	44.54 ± 0.98

	FSII (1)
	11.35 ± 2.43
	25.87 ± 2.19
	50.97 ± 2.15

	FSII (2)
	19.36 ± 3.24
	32.34 ± 2.54
	58.54 ± 4.04

	FSII (3)
	5.17 ± 0.05
	18.97 ± 1.31
	38.72 ± 1.84



[bookmark: _Hlk129558949]Table 6: Recovery of biocatalyst after reaction  
	Time in h
	A600

	
	Fresh catalyst 
	Recovered catalyst 

	0
	0.1
	0.1

	6
	0.169
	0.158

	12
	0.25
	0.189

	18
	0.311
	0.256

	24
	0.409
	0.324

	30
	0.728
	0.633

	36
	0.814
	0.743

	42
	0.901
	0.87

	48
	0.998
	0.96














Table 7: Biochemical characterization of potent biocatalyst FSI (3)  
	Sr. No.
	Carbohydrate Utilization test

	1
	D- Fructose, 
	+ve
	A

	2
	D-Glucose  
	+ve
	A

	3
	D-Maltose
	+ve
	A

	4
	Galactose
	+ve
	A

	5
	L- arabinose
	+ve
	A

	6
	Ribose
	+ve
	A

	7
	Sucrose 
	+ve
	A

	8
	D-Xylose 
	- ve
	-

	9
	L-rhamnose
	- ve
	-

	10
	Mannitol
	- ve
	-

	11
	Sorbitol
	- ve
	-

	12
	Trehalose
	- ve
	-

	13
	D-Lactose
	- ve
	-

	A= Acid production G= gas production A+G = Both acid and gas production

	Enzyme production test

	1
	Amylase 
	Zone of clearance
	+ve

	2
	Gelatinase 
	Zone of liquification 
	+ve

	3
	Protease 
	Zone of clearance 
	+ve

	4
	Lipase 
	No zone 
	- ve

	5
	Catalase 
	No bubbles of O2
	- ve

	6
	Urease 
	No change in color
	- ve























Figures: 
Fig 1:  Colonies of Lentilactobacillus farraginis FSI (3)  on MRS agar plate 
Fig.2: Pathogenicity testing by hemolytic assay 
Fig.3: Antibacterial activity of synthesized compound against skin pathogen S. aureus ATCC 6538 
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Fig 1:  Colonies of Lentilactobacillus farraginis FSI (3) on MRS agar plate
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Fig.2.: Pathogenicity testing by hemolytic assay
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Fig 3: Antibacterial activity of synthesized compound against skin pathogen 
S.aureus ATCC 6538



















Characterization data: 
16S rRNA gene sequencing of FSI (3):
Chromosomal DNA was extracted by using spin column kit (Hi-Media). Bacterial 16S rRNA gene (1500 bp) was amplified using polymerase chain reaction in a thermal cycler and were purified using Exonuclease I -Shrimp Alkaline Phosphatase (Exo-SAP). Purified amplicons were sequenced by Sanger method in ABI 3500xL genetic analyzer (Life Technologies). Sequencing files (.ab1) edited using CHROMASLITE (version 1.5) and further analyzed by Basic Local Alignment Search Tool (BLAST) with closest culture sequence retrieved from the National Centre for Biotechnology Information (NCBI) database that finds regions of local similarity between sequences. The program compares nucleotide to sequence databases and calculates the statistical significance of matches. The BLAST algorithms used to infer functional and evolutionary relationships between sequences as well as help identify members of gene families. Further multiple sequence alignment and phylogenetic analysis was performed for accurate species prediction and evolutionary relationship. The obtained given sequence matched with genus Lentilactobacillus and closer to farraginis species.

[bookmark: _Hlk143788936]16S rRNA gene sequence of FSI (3): 
GCGGCGTGCCTAATACATGCAAGTCGAACGCGTCCCGGTTGATGAAGTTGAGTGCTTGCACTTGATTGATTCAACTTGGTGACGAGTGGCGAACTGGTGAGTAACACGTGGGTAACCTGCCCCGAAGCGGGGGATAACATTTGGAAACAGGTGCTAATACCGCATAACAACCAAAACCACCTGGTTTTGGTTTGAAAGACGGCTTCGGCTGTCACTTTGGGATGGACCCGCGGCGTATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGATGATACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTGATGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTGGAGAAGAACGGGTGTCAGAGTAACTGTTGACATCGTGACGGTATCCAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAGGTCTGATGTGAAAGCCTTCGGCTTAACCGGAGAAGTGCATCGGAAACCGGGAGACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCTACGCGAAGAACCTTACCAGGTCTTGACATCTTCTGCTAACCTAAGAGATTAGGCGTTCCCTTCGGGGACGGAATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTGTCAGTTGCCAGCATTCAGTTGGGCACTCTGGCGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAACGAGTCGCGAAACCGCGAGGTCAAGCTAATCTCTGAAAGCCGTTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGTTGGAATCGCTAGTAATCGTGGATCAGCATGCCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCAAAGCCGGTGAGGTAACCTTCGGGGGCCAGCCGTCTAAGGTGGGACAGATGATTAGGGTGAAGTCGTAACAAGGTA


Experimental data: 
General information 
Majority organic chemistry reactions are carried out using chemical catalysts. Chemical catalyst mediated reaction has several side effects to environment. Owing to harsh environmental conditions this necessitate to screen out catalysts which are safe and also bringing high yields of products. Which can be achieved through use of biocatalysts. The biocatalysts include different enzymes, biomolecules or it may be whole cells of microorganisms. In current investigation, biological catalysts were screened that could be safe for the environment as well as human health also.  A strain of Whole Cell Biocatalyst (WCB) was isolated from fecal matter of new born baby assuming to be a probiotic culture which was tried & identified as Lentilactobacillus farraginis for the synthesis of pyrano pyran carbonitriles.

General procedure for the synthesis of pyrano pyran carbonitriles. 
A cell pellet of L. farraginis (1 gm) was added in 10 ml round bottom flask containing 5 ml of sterile distilled water. The benzaldehyde (1.0 mmol, Thermo Fisher Scientific) malononitrile (1mmol, Sigma-Aldrich) and kojic acid (1.0 mmol, Sigma-Aldrich) were added sequentially in same flask and stirred at room temperature. Intermittently the reaction mixture was checked for the synthesis of product using TLC (silica gel 60 F254 plates, Merck). The solid product was extracted by solvent extraction method using 10 ml of ethyl acetate (Thermo Fisher Scientific) in the reaction mixture followed by its separation and evaporation of sample. The obtained product was further recrystallized using ethanol to achieve the pure products. The structures of the products were confirmed by FTIR (Shimadzu IR-Affinity spectrometer), 1H NMR (Bruker Avance-II 500 MHz), 13C NMR (Bruker Avance Neo 125 MHz) and Mass Spectrometry (quadrupole time-of-flight (Q-TOF). 





Spectra of given compounds: 
1H NMR of 2-amino-6-(hydroxymethyl)-8-oxo-4-phenyl-4,8-dihydropyrano[3,2-b]pyran-3-carbonitrile (4a)
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13C NMR of 2-amino-6-(hydroxymethyl)-8-oxo-4-phenyl-4,8-dihydropyrano[3,2-b]pyran-3-carbonitrile (4a) 
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Mass of 2-amino-6-(hydroxymethyl)-8-oxo-4-phenyl-4,8-dihydropyrano[3,2-b]pyran-3-carbonitrile (4a)
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