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Table S1 Preparation table of different buffers
	pH
	A (mL)
	B (mL)
	Final volume (mL)

	3.0
	93.0
	7.0
	100

	4.0
	65.5
	34.5
	100

	5.0
	40.5
	59.5
	100

	6.0
	7.0
	93.0
	100

	7..0
	57.7
	42.3
	100

	8.0
	12.0
	88.0
	100

	9.0
	85.0
	15.0
	100

	10.0
	60.0
	40.0
	100


Notes:The following buffers were used: 0.1 M citric acid (A) - 0.2 M disodium hydrogen phosphate (B) buffer (pH 3.0-6.0); 0.2 M sodium dihydrogen phosphate (A) - 0.2 M disodium hydrogen phosphate (B) buffer (pH 7.0-8.0); 0.2 M glycine (A) - 0.2 M sodium hydroxide (B) buffer (pH 9.0-10.0). It is notable that all buffers have a concentration of 0.1 M.


Table S2 Colony morphology observations of the five bacterial strains
	Strain
	Diameter (mm)
	Form
	Color
	Opacity
	Surface
	Texture
	Elevation
	Margin

	YY-1
	2-4
	Circular
	Cream
	Opaque
	Glistening
	Mucoid
	Convex
	Entire

	YDG-1
	3-4
	Circular
	Cream
	Opaque
	Glistening
	Mucoid
	Convex
	Entire

	X-8
	2
	Circular
	Cream
	Opaque
	Glistening
	Mucoid
	Convex
	Entire

	MZ-4
	4-5
	Circular
	Cream
	Opaque
	Glistening
	Mucoid
	Convex
	Entire

	TR-7
	6-8
	Circular
	Black
	Opaque
	Matte
	Dry
	Convex
	Entire



Table S3 Intermediate products for degradation of indole glycosides speculated
	Compound
	m/z
	Error (ppm)
	Molecular Weight
	Molecular Formula
	Putative Identification

	
	Measured
	Theoretical
	
	
	
	

	Ⅰ
	134.05997
	134.06059
	-4.62
	133.14788
	C8H7NO
	2-hydroxyindole

	Ⅱ
	294.09778
	294.09776
	-0.05
	295.28788
	C14H17NO6
	Indican

	Ⅲ
	134.06110
	134.06059
	3.81
	133.14788
	C8H7NO
	3-Hydroxyindole

	Ⅳ
	136.03941
	136.03985
	-3.26
	137.13598
	C7H7NO2
	Anthranilic acid

	Ⅴ
	148.03917
	148.03985
	-4.62
	147.13080
	C8H5NO2
	Isatin

	Ⅵ
	152.07048
	152.07115
	-4.43
	151.16256
	C8H9NO2
	Methyl anthranilate

	Ⅶ
	263.08105
	263.08205
	-3.81
	262.26280
	C16H10N2O2
	Indigo

	Ⅷ
	263.08094
	263.08205
	-4.23
	262.26280
	C16H10N2O2
	Indirubin



Table S4 Optimized enzyme production protocol and experimental results
	No.
	Factor
	Enzyme activity(U/mL)

	
	Initial pH
	Temperature(°C)
	Inoculum size(%)
	

	1
	6
	35
	3
	10.95

	2
	5
	30
	7
	10.73

	3
	7
	30
	3
	8.41

	4
	5
	30
	3
	9.68

	5
	7
	30
	7
	14.05

	6
	6
	30
	5
	19.20

	7
	5
	25
	5
	12.26

	8
	6
	30
	5
	19.30

	9
	6
	30
	5
	18.40

	10
	6
	30
	5
	19.50

	11
	6
	25
	7
	13.02

	12
	5
	35
	5
	9.33

	13
	6
	25
	3
	9.78

	14
	6
	35
	7
	12.25

	15
	6
	30
	5
	18.50

	16
	7
	25
	5
	13.16

	17
	7
	35
	5
	12.60





Table S5  Results of regression model ANOVA
	Source
	Sum of Squares
	Degrees of Freedom
	Mean Square
	F-value
	p-value
	Significance

	Model
	237.55
	9
	26.39
	45.87
	<0.0001
	**

	A
	4.85
	1
	4.85
	8.43
	0.0229
	*

	B
	1.19
	1
	1.19
	2.07
	0.1935
	

	C
	15.76
	1
	15.76
	27.38
	0.0012
	**

	AB
	1.41
	1
	1.41
	2.44
	0.1621
	

	AC
	5.28
	1
	5.28
	9.17
	0.0192
	**

	BC
	0.9361
	1
	0.9361
	1.63
	0.2429
	

	A2
	66.16
	1
	66.16
	114.97
	<0.0001
	**

	B2
	42.57
	1
	42.57
	73.98
	<0.0001
	**

	C2
	77.91
	1
	77.91
	135.38
	<0.0001
	**

	Residual
	4.03
	7
	0.5755
	
	
	

	Lack of Fit
	3.04
	3
	1.01
	4.10
	0.1031
	

	Pure Error
	0.9880
	4
	0.2470
	
	
	

	Cor Total
	241.58
	16
	
	
	
	


R² = 0.9833, Adjusted R² = 0.9619
Note: * and ** indicate significance at p < 0.05 and p < 0.01, respectively.

Table S6 Comparison of fermentation broth composition before and after optimization process
	No.
	tR(min)
	Compound
	Molecular formula
	Quasi-molecular ion
	Error(10-6)
	Fragment ion
	Classification
	1
	2

	1
	0.14
	Pyrogallol
	C6H6O3
	127.03952[M+H]+1
	4.41
	127.03899,109.02859,81.03397
	phenols
	+
	-

	2
	0.77
	Histamine
	C5H9N3
	112.087472[M+H]+1
	3.23
	112.08206,83.06081,68.05002
	alkaloid
	+
	+

	3
	0.82
	N6,N6,N6-Trimethyl-L-lysine
	C9H20N2O2
	189.160303[M+H]+1
	3.50
	189.15944,144.13803,130.08620
	amino acid
	+
	+

	4
	0.86
	Choline
	C5H13NO
	104.107539[M+H]+1
	1.53
	104.10725,60.08141,58.06576
	alkaloid
	-
	+

	5
	0.89
	Betaine
	C5H11NO2
	118.086804[M+H]+1
	3.00
	118.08633,59.07357,58.06578
	alkaloid
	+
	+

	6
	0.90
	1-Phenyl-3-methyl-5-pyrazolone
	C10H10N2O
	175.087138[M+H]+1
	3.64
	175.08638,147.09138,133.07590
	organic acid
	+
	+

	7
	0.90
	Υ-Aminobutyric acid (GABA)
	C4H9NO2
	104.071154[M+H]+1
	2.54
	104.07085,87.04444,69.03403
	organic acid
	+
	+

	8
	0.95
	D-(-)-Quinic acid
	C7H12O6
	191.055565[M-H]-1
	-0.18
	173.04520,127.03932,99.00767
	organic acid
	+
	+

	9
	0.95
	N3,N4-Dimethyl-L-arginine
	C8H18N4O2
	203.150801[M+H]+1
	3.50
	172.10768,158.12872,133.09689
	amino acid
	+
	-

	10
	0.96
	N6-Acetyl-L-lysine
	C8H16N2O3
	187.108268[M-H]-1
	-0.49
	189.12308,172.09677,147.11270
	amino acid
	+
	+

	11
	1.26
	D-(+)-Pipecolinic acid
	C6H11NO2
	130.086804[M+H]+1
	4.10
	130.08623,84.08124,67.05474
	organic acid
	+
	+

	12
	1.49
	Nicotinic acid
	C6H5NO2
	124.039854[M+H]+1
	3.82
	124.03934,96.00587
	organic acid
	+
	+

	13
	1.72
	Urocanic acid
	C6H6N2O2
	139.050753[M+H]+1
	4.77
	139.05008,93.04514,66.03439
	organic acid
	+
	-

	14
	1.87
	N-Benzylformamide
	C8H9NO
	136.076239[M+H]+1
	4.18
	136.07591,118.06470,91.05463
	amides
	-
	+

	15
	1.93
	Pyridoxine
	C8H11NO3
	170.081719[M+H]+1
	3.52
	170.08122,152.07043
	vitamin
	+
	+

	16
	2.19
	Methylmalonic acid
	C4H6O4
	117.018785[M-H]-1
	3.80
	117.01835,99.00774,73.02841
	organic acid
	+
	+

	17
	2.21
	L-Isoleucine
	C6H13NO2
	132.102454[M+H]+1
	4.27
	132.10214,86.09687,69.07048
	amino acid
	+
	+

	18
	2.42
	DL-Norleucine
	C6H13NO2
	132.102454[M+H]+1
	4.27
	132.10207,86.09688,69.06733
	amino acid
	+
	+

	19
	2.62
	Xanthine
	C5H4N4O2
	151.025601[M-H]-1
	1.40
	151.02518,136.01540,126.02959
	alkaloid
	-
	+

	20
	2.76
	4-Hydroxybutyric acid (GHB)
	C4H8O3
	103.03952[M-H]-1
	3.98
	103.03902,101.02305,85.02864
	organic acid
	-
	+

	21
	4.13
	6-Hydroxypicolinic acid
	C6H5NO3
	138.019119[M+H]+1
	2.17
	138.01872,94.02881,66.03397
	organic acid
	-
	+

	22
	4.31
	Valine
	C5H11NO2
	118.086804[M+H]+1
	3.00
	118.08648,101.06007,83.04984
	amino acid
	-
	+

	23
	4.33
	D-(+)-Proline
	C5H9NO2
	116.071154[M+H]+1
	2.36
	116.07089,70.06572,56.05013
	amino acid
	-
	+

	24
	4.61
	Pipecolic acid
	C6H11NO2
	130.086804[M+H]+1
	3.64
	130.08618,84.08126,70.06560
	organic acid
	-
	+

	25
	5.04
	L-Phenylalanine
	C9H11NO2
	166.086804[M+H]+1
	4.24
	107.04939,103.05453,93.07012
	amino acid
	+
	+

	26
	7.05
	Catechol
	C6H6O2
	109.028955[M-H]-1
	3.63
	109.02849,108.02085,81.03359
	phenols
	+
	-

	27
	7.29
	3-Hydroxybenzyl alcohol
	C7H8O2
	123.044605[M-H]-1
	3.45
	123.04417,95.04897,81.03342
	phenols
	-
	+

	28
	8.71
	2-Anisic acid
	C8H8O3
	151.03952[M-H]-1
	1.72
	151.03923,123.04430,107.04915
	organic acid
	-
	+

	29
	8.88
	4-Hydroxyphenylacetic acid
	C8H8O3
	151.03952[M-H]-1
	1.79
	123.04424,121.02859,107.04917
	organic acid
	-
	+

	30
	9.43
	D-(+)-Tryptophan
	C11H12N2O2
	205.097703[M+H]+1
	2.84
	159.09212,132.08092,74.02429
	amino acid
	+
	+

	31
	9.58
	DL-Tryptophan
	C11H12N2O2
	203.082053[M-H]-1
	-0.33
	203.08189,159.09120,142.06511,
	amino acid
	+
	-

	32
	10.47
	NP-001346
	C11H15N5O3S
	298.097387[M+H]+1
	2.10
	136.06166,61.01116
	nucleosides
	+
	+

	33
	10.72
	Gentisic acid
	C7H6O4
	153.018785[M-H]-1
	1.21
	153.01855,108.02074,113.02357
	organic acid
	+
	+

	34
	11.02
	Xanthurenic acid
	C10H7NO4
	206.045334[M+H]+1
	2.88
	160.03990,132.04442
	organic acid
	+
	+

	35
	11.33
	3-Hydroxybenzoic acid
	C7H6O3
	137.02387[M-H]-1
	2.34
	137.02357,93.03359
	organic acid
	+
	+

	36
	11.47
	Neochlorogenic acid
	C16H18O9
	353.08726[M-H]-1
	-1.73
	173.04477,161.02353,155.03442
	organic acid
	+
	+

	37
	11.83
	4-Hydroxybenzaldehyde
	C7H6O2
	123.044605[M+H]+1
	3.54
	123.08040,105.04513,95.04954
	aldehydes
	+
	+

	38
	12.00
	Anthranilic acid
	C7H7NO2
	138.055504[M+H]+1
	4.16
	138.05498,120.04450,94.06564
	organic acid
	+
	+

	39
	12.58
	Kynurenic acid
	C10H7NO3
	190.050419[M+H]+1
	3.10
	190.04950,162.05473,89.03843
	organic acid
	+
	-

	40
	12.80
	6-Hydroxycaproic acid
	C6H12O3
	131.07082[M-H]-1
	1.91
	131.07050,85.06486,71.01267
	organic acid
	+
	+

	41
	14.20
	Chlorogenic acid
	C16H18O9
	355.10291[M+H]+1
	1.72
	353.08847,191.05544,173.04477
	organic acid
	-
	+

	42
	14.23
	Indican
	C14H17NO6
	294.09778[M-H]-1
	0.05
	294.09778,276.08746
	glycosides
	+
	+

	43
	14.54
	Caffeic acid
	C9H8O4
	179.034435[M-H]-1
	0.08
	135.04422,117.03358,107.04926
	organic acid
	-
	+

	44
	14.90
	2-(Acetylamino)hexanoic acid
	C8H15NO3
	172.097369[M-H]-1
	0.05
	172.09747,130.08649
	amino acid
	+
	+

	45
	15.41
	5-Indolol
	C8H7NO
	134.060589[M+H]+1
	3.87
	134.06013
	alkaloid
	+
	+

	46
	15.49
	3-Phenyllactic acid
	C9H10O3
	165.05517[M-H]-1
	1.09
	147.04431,121.06483,119.04929
	organic acid
	-
	+

	47
	16.05
	Glutaconic acid
	C5H6O4
	129.018785[M-H]-1
	2.29
	129.01828,85.02850
	organic acid
	+
	-

	48
	17.04
	2-Oxindole
	C8H7NO
	134.060589[M+H]+1
	3.27
	134.06003,106.06538,79.05473
	alkaloid
	-
	+

	49
	17.34
	Riboflavin
	C17H20N4O6
	377.146111[M+H]+1
	1.94
	377.14505,243.08710,172.08702
	vitamin
	+
	+

	50
	17.75
	2-Methylbenzoic acid
	C8H8O2
	135.044605[M-H]-1
	2.11
	111.04417,65.03920
	organic acid
	+
	+

	51
	18.26
	Suberic acid
	C8H14O4
	173.081385[M-H]-1
	0.26
	139.05008,95.06078,66.03439
	organic acid
	+
	+

	52
	18.27
	N-acetyltryptophan
	C13H14N2O3
	247.108268[M+H]+1
	1.25
	245.09306,116.03448,98.02374
	amino acid
	+
	-

	53
	19.08
	Adenosine
	C10H13N5O4
	268.10458[M+H]+1
	2.72
	0.11189,268.10452, 136.06209
	nucleosides
	+
	+

	54
	19.13
	Indole-3-acetic acid
	C10H9NO2
	176.071154[M+H]+1
	3.656
	176.07060,130.06503,103.05445
	organic acid
	+
	+

	55
	19.42
	Salicylic acid
	C7H6O3
	137.02387[M-H]-1
	1.82
	137.02351,93.03355
	organic acid
	+
	+

	56
	21.14
	Indole
	C8H7N
	118.065674[M+H]+1
	2.66
	118.06528,117.05750,91.05464
	alkaloid
	+
	+

	57
	21.31
	Azelaic acid
	C9H16O4
	187.097035[M-H]-1
	0.08
	187.09698,169.08702,143.10797
	organic acid
	+
	+

	58
	21.37
	Isatin
	C8H5NO2
	148.039854[M+H]+1
	3.74
	148.03961, 130.29130, 120.04487
	alkaloid
	+
	+

	59
	21.52
	3-Methylsalicylic acid
	C8H8O3
	151.03952[M-H]-1
	1.26
	123.04424,107.04921
	organic acid
	+
	+

	60
	21.60
	Methyl indole-3-acetate
	C11H11NO2
	190.086804[M+H]+1
	2.86
	190.08574,172.07526,158.06001
	esters
	+
	+

	61
	25.39
	DEET
	C12H17NO
	192.138839[M+H]+1
	3.07
	192.13805,119.04929,100.07606,
	amides
	+
	+

	62
	28.82
	Hispidulin
	C16H12O6
	299.055565[M-H]-1
	-1.89
	301.07117, 286.04767, 258.05260
	flavonoid
	+
	+

	63
	33.80
	Indigo
	C16H10N2O2
	263.08117[M+H]+1
	-2.92
	263.08136,234.07840,219.09138
	alkaloid
	+
	+

	64
	36.98
	Indirubin
	C16H10N2O2
	263.082053[M+H]+1
	0.49
	263.08109,234.07840,219.09138
	alkaloid
	+
	+

	65
	41.44
	Erucamide
	C22H43NO
	338.342289[M+H]+1
	2.89
	338.34088,321.31519,303.30350
	amides
	+
	-

	66
	44.84
	Di(2-ethylhexyl) phthalate
	C24H38O4
	391.284835[M+H]+1
	3.23
	167.03369,149.02322,113.13278
	esters
	-
	+

	67
	44.88
	Bis(2-ethylhexyl) terephthalate
	C24H38O4
	391.284835[M+H]+1
	2.36
	167.03372,149.02310,121.02861
	esters
	+
	-


Notes:
¹ Original Process: Fermentation using the original protocol.
² Optimized Process: Fermentation optimized with the addition of strain MZ-4.
+: Detected; -: Not detected
