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Figure 1S: Length and breadth ratios of Water chestnut (a); Low-fat probiotic mango yoghurt during storage (b).
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Table 1S: Central composite face centered design (CCFD) with experimental values of response variables and some other 

physical properties of low-fat yogurt.
Process Variables Experimental Responses

Run Fat 

(%)

Starch 

(%)

FOS 

(%)

Inulin 

(%)

pH Titratable Acidity Syneresis (%) WHC (%) Consistency Firmness Index of Viscosity Cohesiveness

1 0.5 1.0 0.5 0.5 4.93 0.49 62.00 22.70 7014.17 386.70 -213.21 -104.58

2 1.5 1.0 0.5 0.5 4.90 0.48 36.40 32.25 6737.71 300.32 -131.05 -91.84

3 0.5 3.0 0.5 0.5 4.90 0.51 65.44 32.88 8409.94 202.02 -176.23 -70.06

4 1.5 3.0 0.5 0.5 4.90 0.49 26.80 33.52 6746.08 177.62 -155.94 -90.25

5 0.5 1.0 1.5 0.5 4.92 0.48 57.00 22.98 5870.59 488.64 -219.84 -64.55

6 1.5 1.0 1.5 0.5 4.80 0.46 36.72 31.43 6433.50 487.74 -103.68 -57.61

7 0.5 3.0 1.5 0.5 4.90 0.48 58.56 32.80 7734.88 481.90 -204.20 -68.32

8 1.5 3.0 1.5 0.5 5.02 0.49 40.00 33.28 7223.90 468.37 -110.28 -67.42

9 0.5 1.0 0.5 1.5 4.90 0.48 64.66 32.8 6237.77 163.88 -190.62 -118.10

10 1.5 1.0 0.5 1.5 4.83 0.47 28.00 32.08 8309.65 163.87 -211.07 -133.90

11 0.5 3.0 0.5 1.5 4.91 0.51 66.00 24.27 7107.06 163.87 -268.79 -85.70

12 1.5 3.0 0.5 1.5 4.90 0.51 46.40 37.90 7003.50 163.87 -122.95 -86.12

13 0.5 1.0 1.5 1.5 4.70 0.45 61.81 32.80 6145.85 169.30 -142.80 -83.47

14 1.5 1.0 1.5 1.5 4.87 0.46 36.00 33.52 7038.75 165.69 -116.16 -113.54



15 0.5 3.0 1.5 1.5 4.90 0.46 53.00 22.89 6520.12 164.20 -237.96 -55.50

16 1.5 3.0 1.5 1.5 4.90 0.51 46.40 32.84 5720.18 163.98 -94.51 -66.00

17 0.5 2.0 1.0 1.0 4.90 0.49 63.00 24.89 6632.34 178.62 -214.49 -106.18

18 1.5 2.0 1.0 1.0 4.81 0.47 39.60 31.12 7897.93 168.92 -155.51 -99.59

19 1.0 1.0 1.0 1.0 5.09 0.48 45.00 23.33 5975.05 196.31 -197.64 -170.22

20 1.0 3.0 1.0 1.0 5.12 0.54 57.00 25.16 6084.44 166.05 -187.10 -84.19

21 1.0 2.0 0.5 1.0 5.10 0.49 52.00 24.44 6437.79 164.35 -270.01 -128.74

22 1.0 2.0 1.5 1.0 5.13 0.49 61.00 23.34 5681.39 272.24 -197.21 -80.26

23 1.0 2.0 1.0 0.5 5.12 0.54 61.00 24.89 6460.30 440.23 -117.63 -61.74

24 1.0 2.0 1.0 1.5 5.16 0.48 62.00 26.66 6613.80 163.91 -178.08 -93.16

25 1.0 2.0 1.0 1.0 5.11 0.5 55.00 28.90 6912.64 310.35 -170.35 -99.99

26 1.0 2.0 1.0 1.0 5.10 0.51 61.00 22.94 6502.54 278.35 -172.46 -89.99

27 1.0 2.0 1.0 1.0 5.11 0.51 63.00 22.09 6518.78 275.98 -188.57 -95.99

28 1.0 2.0 1.0 1.0 5.21 0.51 61.00 23.26 6521.45 252.46 -206.33 -105.99

29 1.0 2.0 1.0 1.0 5.09 0.52 62.00 22.16 6189.54 272.54 -182.35 -107.99



Table 2S: ANOVA results for different parameters of the samples

pH Titratable acidity Syneresis WHC Consistency Firmness Index of viscosity Cohesiveness

Sl 

No

.

Model 

param

eters

DF Sum of sq. P-

value

Sum of 

sq.

P-

value

Sum of 

sq.

P-

value

Sum of 

sq.

P-

value

Sum of 

sq.

P-

value

Sum of 

sq.

P-

value

Sum of 

sq.

P-

value

Sum of 

sq.

P-

value

1 Model

14 0.4335

< 
0.000
1

0.01163
4

0.014
0 3570.8

< 
0.000
1

512.564
8

0.011
7

1108528
5

0.003
9

355082.
9

< 
0.000
1 47387.2

0.010
8

14875.0
6

0.004
0

2 X1

1 0.0001
0.900
9

0.00003
47

0.711
0

2571.52
1

< 
0.000
1

133.084
2

0.002
9 114954

0.430
5

1069.79
9

0.441
9

24715.9
7

0.000
1

137.731
9

0.457
1

3 X2

1 0.0145
0.049
0

0.00347
2

0.002
0

56.9066
7

0.165
0

7.55827
2

0.405
0 431541.3

0.138
0

7629.05
4

0.053
0

56.4889
8

0.809
0

3879.47
4

0.001
2

4 X3

1 0.0010
0.591
3 0.00125

0.039
6

0.43090
1

0.900
4

2.69429
4

0.616
2 1763771

0.006
7

52874.1
1

< 
0.000
1

5450.89
1

0.029
7

3545.76
3

0.001
7

5 X4

1 0.0057
0.197
6 0.00045

0.194
9

23.0181
1

0.367
2

4.53607
2

0.516
7 207883.5

0.293
4

211457.
9

< 
0.000
1

951.746
8

0.329
2

1406.57
1

0.028
4

6 X1
2

1 0.1704

< 
0.000
1

0.00166
6

0.020
2

101.313
8

0.070
9

46.5322
9

0.051
3 2109008

0.003
7

3980.94
6

0.149
1

251.471
8

0.611
4

61.3623
5

0.617
7

7 X2
2

1 0.0001
0.849
9

0.00013
1

0.474
6

111.257
9

0.059
7

0.61102
6

0.810
7 285479.3

0.221
6

2618.90
6

0.236
0

16.0201
8

0.897
5

978.338
5

0.060
9

8 X3
2

1 0.0003
0.925
1

0.00042
9

0.205
0

2.90258
2

0.745
6

0.04112
3

0.950
4 236500.2

0.263
7

72.3845
9

0.839
9

3883.15
7

0.060
5

27.3143
9

0.738
5

9 X4
2

1 0.0021
0.427
8

0.00013
1

0.474
6

40.1509
1

0.238
7

10.4687
3

0.329
4 79219.43

0.511
3 20509.8

0.003
8

5713.88
4

0.026
6

2374.23
9

0.006
7

10 X1X2 1 0.0016
0.484 0.00030 0.280

38.922
0.245 2.79558 0.609

2503980
0.002 173.855 0.754 2475.24 0.125 1.02414 0.948



9 6 3 7 4 7 0 5 4 5 3 2 4

11 X1X3

1 0.0049
0.229
9

0.00050
6

0.170
7

151.628
4

0.031
4

0.76212
9

0.789
1 853.792

0.945
2

535.286
9

0.584
4

1450.39
9

0.232
5

5.11356
4

0.884
9

12 X1X4

1 0.0009
0.599
0

0.00050
6

0.170
7 12.969

0.495
8

1.23654
4

0.733
5 974997.7

0.033
0

920.731
2

0.474
9

18.1855
4

0.890
9

204.367
1

0.367
3

13 X2X3

1 0.0090
0.110
5 0

1.000
0

3.19962
7

0.733
5

3.66722
5

0.559
3 34513.05

0.663
2

4708.72
9

0.119
1

467.891
9

0.490
1

184.736
4

0.390
7

14 X2X4

1 0.0012
0.540
3 0.0004

0.220
1

32.0780
6

0.289
9

82.9556
6

0.013
0 1849584

0.005
7

6668.74
6

0.068
2

448.265
1

0.499
2

1108.37
1

0.047
7

15 X3X4

1 0.0020
0.433
1 0.0001

0.531
4

5.62282
7

0.652
2

1.07122
5

0.751
3 157617.9

0.357
9

45401.9
3

0.000
1

1672.38
3

0.201
6 2.61273

0.917
6

16 Resid

ual 14 0.0435
0.00339

9
371.173

5
143.502

1 2441699
23911.2

7
13038.2

4
3296.71

7

17 Lack 

of Fit 10 0.0340
0.390
6

0.00319
9

0.044
3

331.973
5

0.125
5

110.859
7

0.411
9 2178424

0.130
0

22178.5
9

0.064
7

12196.6
4

0.052
5

3080.72
1

0.053
9

18 Pure 

Error 4 0.0095 0.0002 39.2
32.6424

1 263274.3
1732.68

5
841.605

3
215.995

4

19 R2 0.9088 0.7739 0.9058 0.7813 0.8195 0.9369 0.7842 0.8186



Table 3S: Color values the samples during storage

Storage 

time

Control Sample

Days L a b L a b

0 74.16 -2.42 20.16 74.46 -2.21 21.23

3 73.43 -2.74 18.79 73.64 -2.79 20.63

5 75.26 -2.96 21.98 73.98 -2.69 21.36

7 75.53 -2.28 18.72 74.18 -2.18 18.52

11 77.73 -2.74 24.81 76.14 -3.74 22.31

15 81.49 -3.28 25.54 79.83 -3.86 22.09

Color values of the samples were during analyzed during storage period to observe any change in the color of the product in terms of 
L, a, and b values. L-value indicates the lightness or whiteness of the samples, a-value indicates redness to greenness and b-value 
indicates blueness to yellowness.


