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Supplementary Table 1 Response surface analysis scheme and experimental results of embedding rate
	No.
	X1
	X2
	X3
	X4
	Y

	1
	-1
	-1
	0
	0
	48.0698

	2
	1
	-1
	0
	0
	60.5534

	3
	-1
	1
	0
	0
	70.8935

	4
	1
	1
	0
	0
	61.6941

	5
	0
	0
	-1
	-1
	71.7751

	6
	0
	0
	1
	-1
	66.9645

	7
	0
	0
	-1
	1
	74.4051

	8
	0
	0
	1
	1
	69.9586

	9
	-1
	0
	0
	-1
	61.195

	10
	1
	0
	0
	-1
	69.9464

	13
	0
	-1
	-1
	0
	55.2239

	14
	0
	1
	-1
	0
	71.3195

	15
	0
	-1
	1
	0
	59.1197

	16
	0
	1
	1
	0
	65.3037

	17
	-1
	0
	-1
	0
	72.9508

	18
	1
	0
	-1
	0
	75.1972

	19
	-1
	0
	1
	0
	64.9935

	20
	1
	0
	1
	0
	70.5481

	21
	0
	-1
	0
	-1
	55.2189

	22
	0
	1
	0
	-1
	76.7986

	23
	0
	-1
	0
	1
	56.9625

	24
	0
	1
	0
	1
	72.2157

	25
	0
	0
	0
	0
	80.5667

	26
	0
	0
	0
	0
	77.7901

	27
	0
	0
	0
	0
	83.0072

	28
	0
	0
	0
	0
	82.408

	29
	0
	0
	0
	0
	77.6076



Supplementary Table 2 Analysis of variance and significance test of regression equation
	Sources of variance
	Sum of squares
	Degrees of Freedom
	Mean Square
	F value
	P value
	Significance

	Model
	1936.79
	14
	138.34
	14.15
	<0.0001
	significant

	A- sodium alginate concentration
	55.53
	1
	55.53
	5.68
	0.0319
	*

	B- CaCl2 concentration
	530.90
	1
	530.9
	54.29
	<0.0001
	**

	C- chitosan concentration
	47.93
	1
	47.93
	4.90
	0.0439
	*

	D- curing time
	7.67
	1
	7.67
	0.7848
	0.3906
	

	AB
	155.54
	1
	155.5
	15.91
	0.0013
	**

	AC
	2.74
	1
	2.74
	0.2798
	0.6051
	

	AD
	9.10
	1
	9.10
	0.9310
	0.3510
	

	BC
	24.56
	1
	24.56
	2.51
	0.1353
	

	BD
	10.01
	1
	10.01
	1.02
	0.3289
	

	CD
	0.0331
	1
	0.0331
	0.0034
	0.9544
	

	A²
	303.13
	1
	303.13
	31.00
	<0.0001
	**

	B²
	920.69
	1
	920.69
	94.15
	<0.0001
	**

	C²
	118.44
	1
	118.44
	12.11
	0.0037
	**

	D²
	150.62
	1
	150.62
	15.40
	0.0015
	**

	Residual
	136.90
	14
	9.78
	
	
	

	Lack of Fit
	111.51
	10
	11.15
	1.76
	0.3089
	not significant

	Pure Error
	25.39
	4
	6.35
	
	
	

	Sum
	2073.69
	28
	
	
	
	



Supplementary Table 3 Response surface analysis scheme and experimental results of release rate
	No.
	X1
	X2
	X3
	X4
	Y

	1
	-1
	-1
	0
	0
	37.3333

	2
	1
	-1
	0
	0
	36.9693

	3
	-1
	1
	0
	0
	42.0814

	4
	1
	1
	0
	0
	61.0714

	5
	0
	0
	-1
	-1
	40.2376

	6
	0
	0
	1
	-1
	42.5752

	7
	0
	0
	-1
	1
	37.1522

	8
	0
	0
	1
	1
	41.1842

	9
	-1
	0
	0
	-1
	42.7893

	10
	1
	0
	0
	-1
	61.0559

	11
	-1
	0
	0
	1
	41.7007

	12
	1
	0
	0
	1
	56.1479

	13
	0
	-1
	-1
	0
	38.142

	14
	0
	1
	-1
	0
	49.7297

	15
	0
	-1
	1
	0
	42.8947

	16
	0
	1
	1
	0
	49.5098

	17
	-1
	0
	-1
	0
	41.6463

	18
	1
	0
	-1
	0
	57.8972

	19
	-1
	0
	1
	0
	44.6743

	20
	1
	0
	1
	0
	56.9431

	21
	0
	-1
	0
	-1
	40.8489

	22
	0
	1
	0
	-1
	49.6716

	23
	0
	-1
	0
	1
	34.8956

	24
	0
	1
	0
	1
	46.367

	25
	0
	0
	0
	0
	69.898

	26
	0
	0
	0
	0
	64.8132

	27
	0
	0
	0
	0
	68.5714

	28
	0
	0
	0
	0
	64.8566

	29
	0
	0
	0
	0
	65.7349




Supplementary Table 4 Analysis of variance and significance test of regression equation
	[bookmark: OLE_LINK5]Sources of variance
	Sum of squares
	Degrees of Freedom
	Mean Square
	F value
	P value
	Significance

	Model
	3126.05
	14
	223.29
	15.64
	<0.0001
	significant

	A- sodium alginate concentration
	531.46
	1
	531.46
	37.23
	<0.0001
	**

	B- CaCl2 concentration
	377.97
	1
	377.97
	26.48
	0.0001
	**

	C- chitosan concentration
	14.03
	1
	14.03
	0.9830
	0.3383
	

	D- curing time
	32.44
	1
	32.44
	2.27
	0.1539
	

	AB
	93.64
	1
	93.64
	6.56
	0.0226
	*

	AC
	3.96
	1
	3.96
	0.2777
	0.6065
	

	AD
	3.65
	1
	3.65
	0.2555
	0.6211
	

	BC
	6.18
	1
	6.18
	0.4330
	0.5212
	

	BD
	1.75
	1
	1.75
	0.1229
	0.7312
	

	CD
	0.7177
	1
	0.7177
	0.0503
	0.8258
	

	A²
	266.68
	1
	266.68
	18.68
	0.0007
	*

	B²
	1056.33
	1
	1056.3
	74.00
	<0.0001
	**

	C²
	803.15
	1
	803.15
	56.26
	<0.0001
	**

	D²
	953.21
	1
	953.21
	66.77
	<0.0001
	**

	Lack of Fit
	178.26
	10
	17.83
	3.30
	0.1304
	not significant

	Pure Error
	21.59
	4
	5.40
	
	
	

	Sum
	3325.90
	28
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