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Fig. S1 (A), PLSDA teo-dimensional diagram; (B), 5-fold cross-validation result chart; (C), 1000 replacement checks.



Table S1 Calculated enhancement factor of AuNPs@PVP/SA hydrogel 
	SERS sensor
	IRS (a.u.)
	ISERS (a.u.)
	EF

	AuNPs@PVP/SA hydrogel 
	80.99
	181593.87
	2.24×103


Note: CRS and CSERS ; IRS and ISERS were Raman spectral intensity values of D2O at 2438 cm-1 (O–D stretching vibration) before and after using AuNPs@PVP/SA hydrogel substrate, respectively.
[bookmark: _GoBack]
Table S2 Tentative attribution of average SERS spectra of two LAB collected based on this strategy
	L. plantarum HAY1
	P. pentosaceus HAZ1
	Tentative attribution

	[bookmark: _Toc29145][bookmark: _Toc5984]569
	[bookmark: _Toc9911][bookmark: _Toc7563]564
	carbohydrate

	[bookmark: _Toc24472][bookmark: _Toc12123]784
	[bookmark: _Toc30359][bookmark: _Toc26407]784
	glycoside ring pattern of NAG and NAM

	[bookmark: _Toc430][bookmark: _Toc7538]1092
	[bookmark: _Toc10101][bookmark: _Toc1441]1092
	O=P-O stretching vibration of nucleic acid

	[bookmark: _Toc6528][bookmark: _Toc20096]1317
	[bookmark: _Toc30495][bookmark: _Toc23426]1319
	amide III

	[bookmark: _Toc5822][bookmark: _Toc1962]1441
	[bookmark: _Toc15469][bookmark: _Toc18878]1444
	bending vibration of CH2/CH3

	[bookmark: _Toc32111][bookmark: _Toc16051]1566
	
	amide Ⅱ

	[bookmark: _Toc17107][bookmark: _Toc22919]1674
	[bookmark: _Toc27331][bookmark: _Toc7656]1677
	amide I

	[bookmark: _Toc3543][bookmark: _Toc25508]1801
	
	C=O group stretching vibration

	[bookmark: _Toc17935][bookmark: _Toc22165]1940
	[bookmark: _Toc26250][bookmark: _Toc5418]1935
	C=C=C triple bond vibration

	2040-2300
	2040-2300
	C－D bond

	[bookmark: _Toc21112][bookmark: _Toc22387]2922
	[bookmark: _Toc8314][bookmark: _Toc12807]2922
	C－H bond





Table S3 Screening results of different characteristic peaks of SERS average fingerprints of two species LAB
	Variable range
	Raman shift/cm-1
	Tentative attribution
	VIP

	X323~X329
	1092 cm-1
	O=P-O stretching vibration of nucleic acid  
	2.88

	X73~X82
	564~569 cm-1
	carbohydrate
	1.94

	X173~X181
	784 cm-1
	glycoside ring pattern of NAG and NAM
	1.22

	X683~X686
	1801 cm-1
	C=O group stretching vibration
	0.91




[bookmark: _Toc21329]Table S4 Digital quantitative model of active LAB based on D2O-probed Raman spectroscopy with AuNPs@PVP/SA hydrogel as substrate material
	Mixing ratio
	Digital quantitative model

	L. plantarum Y1:P. pentosaceus Z1=10:0
	y=13690.69x-8323.93, R2=0.99

	L. plantarum Y1:P. pentosaceus Z1=7:3
	y=12668.29x-9478.39, R2=0.99

	L. plantarum Y1:P. pentosaceus Z1=5:5
	y=14434.52x-10446.01, R2=0.99

	L. plantarum Y1:P. pentosaceus Z1=3:7
	y=10241.54x-7274.83, R2=0.99

	L. plantarum Y1:P. pentosaceus Z1=0:10
	y=845.23x-5470.96, R2=0.99





Table S5 Evaluation results of practical application of this strategy
	Samples
	This method
	Plate counting method
	Accuracy（%）
	RSD（%）

	LB liquid medium
	(1.81±0.02)×106
	(1.84±0.04)×106
	98.37
	2.12

	
	(1.82±0.03)×104
	(1.83±0.02)×104
	99.45
	2.84

	
	(1.76±0.04)×102
	(1.79±0.03)×102
	98.32
	3.01

	MRS liquid medium
	(1.87±0.03)×106
	(1.86±0.02)×106
	100.54
	2.21

	
	(1.86±0.03)×104
	(1.84±0.04)×104
	101.09
	2.64

	
	(1.74±0.05)×102
	(1.77±0.03)×102
	98.31
	3.15

	Yogurt
	(1.80±0.03)×106
	(1.82±0.02)×106
	98.90
	2.31

	
	(1.79±0.04)×104
	(1.81±0.02)×104
	98.90
	2.45

	
	(1.84±0.02)×102
	(1.88±0.03)×102
	97.87
	3.18

	Sausage
	(1.85±0.04)×106
	(1.89±0.03)×106
	97.88
	3.56

	
	(1.74±0.05)×104
	(1.79±0.02)×104
	97.21
	3.84

	
	(1.75±0.03)×102
	(1.80±0.03)×102
	97.22
	2.84
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