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APPENDICES

Appendix A Extraction Time of Sericin by Autoclaving Under High Pressure
and Temperature

The effect of extraction time on the yield of sericin was examined which
extracted from silk cocoons by boiling in distilled water (1 g of silk cocoon: 10 ml of
distilled water) in an autoclave at 121 °c at different time.

Table AL The effect of extraction time of sericin by autoclaving method

Autoclave time (i) Solid content of sericin (mg/ml)

1 2 3 Average  SD.

0.25 161 151 161 158 0.6
05 228 238 231 23.2 05
1 253 249 249 25.0 0.2
2 281 219 215 218 03
4 21.2 286 294 284 11

Autoclave  Solid content of ~ Percent
time () sericin (mg/ml)  increase (%)

0.25 158 -

05 232 46.8
1 250 58.2
2 218 5.9

4 284 9.7
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Appendix B Nitrogen Content of Different Sericin Concentration in Bacterial
Cellulose

The amount of sericin incorporated into bacterial cellulose pellicle was
determined by using Kjeldahl method for determining the nitrogen contents of

sericin.,

Table BL Nitrogen content of different sericin concentration in bacterial cellulose

Sericin concentration mg of N/ g of sample
(mg/ml) 1 2 3 Average  SD.
10 16.92 79.96 68.38 75.09 6.00
20 89.01 1791 90.78 85.90 6.9
3 10807 9243 10202 10084 1.88
40 11085 11907 11147 11380 4.58

50 12683 13250 1383 13089 3.54
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Appendix ¢ Antioxidant Activity of Bacterial Cellulose Containing Sericin

The antioxidant activity of sericin was determined based on the 2,2-diphenyl -
1-picryhydrazyl (DPPH) free radical scavenging activity method.

Table Cl Antioxidant activity of sericin in bacterial cellulose

Sericin concentration Scavenging activity (%)
(mg/ml) 1 2 3 Average SD.
10 206 2113 2024 2114 091
20 U571 322 P& U2 18
30 5021 4654 4891 4855 186
40 5925 5701 5536 5720 1%

50 6769 6726 7045 6847 173



Appendix D Swelling Behavior

Table D1 Water absorption capicity of bacterial cellulose containing sericin

Sericin concentration
(mg/mi)
0
10
20
Rl
40
5

1
483.87
591.13
122.09
666.38
156.64
695.68

Water absorption capacity (%)

2
461.65
606.15
104.68
923.79
175.00
790.38

3
464.62
55231
192.86
607.08
133.33
14145

Average
472.04
583.20
139.88
866.42
75499
14450

SD.
10.35
21.19
46.70
58.38
2088
41.42

65



Appendix E Water Vapor Transmission Rate

Table EI Water vapor transmission rate of bacterial cellulose containing sericin

Sericin concentration Water vapor transmission rate (g/m2hour)
(mg/ml) 1 2 3 Average.  SD.
0 218871 225898 248393 231054 15422
10 143693 138817 146510 143007 3892
20 115714 102420 89489 10541 13113
30 72887 77061 76254 75401 0 2214
40 14652 71367 74231 73417 1788

50 67988 ~ 68304  687.36  683.43 3.76



Appendix F Sericin Releasing Behavior

Table FI Sericin releasing profile of BC/Sericin 10 mg/ml in tris-HCI buffer

Time (hr)

0.166

0.333

05

0.75

130

Absorhance
at 562 nm

0.2648
0.2738
0.269
0.2964
0.2746
0.2788
0.3879
0.3412
0.3850
0.3909
0.4057
0.4260
0.4528
0.4474
0.4477
0.5534
0.5512
0.5757
0.5518
0.6028
0.6658
0.6373
0.7366
0.6852

Protein
Concentration

el

131286
125571
16.3571
132429
13,3429
294286
22,7571
29.0143
298571
319714
34.8714
38.7000
37.9286
379714
53.0714
52.75/1
56.25/1
52.8429
60.1286
69.1286
65.05/1
19.2429
71.9000

O6Sericin
Releasing

485
433
414
540
431
4.57
9.71
151
9.58
9.65
10.55
1151
12.71
1252
1253
17.52
1741
1857
1744
19.84
2281
2147
26.15
23.13

Average

4.44

4.78

8.93

10.64

1261

17.83

2003

23.18

D

0.37

0.9

123

083

0.14

0.64

2.69

2.34



Time (hr)

24

3%

43

60

12

Absorhance
at 562 nm

0.9097
0.7610
0.8197
0.9003
0.9181
0.9189
0.9971
0.9716
0.9805
1.0093
1.0576
1.1065
10861
1.0226
1.0653
1.0849
10718
11220
1.0982
1.0678
11191
1.0816
11041
1.0989

Protein
Concentration

et
82.7286
01.1143
102.6286
105.1714
105.2857
116.4571
112.8143
114.0857
118.2000
125.1000
132.0857
129.1714
120.1000
126.2000
129.0000
121.1286
134.3000
130.9000
126.5571
133.8857
128.5286
131.7429
131.0000

%6Sericin
Releasing

3431
21.30
30.07
33.87
3411
34.15
3843
371.23
37.65
39.01
41.29
43.59
4263
39.64
4165
42,51
41.96
44.32
43.20
4.1
44.19
4242
43.48
43.23

Average

30.56

34.44

3.1

41.30

4131

42.95

43.05

43.04

D

3.53

0.50

0.61

2.29

153

123

122

0.56

68



Table F2 Sericin releasing profile of BC/Sericin 20 mg/ml in tris-HCI buffer

Time (hr)

0.166

0.333

05

0.75

130

Absorbance
at 562 nm

0.4393
0.5264
0.5159
0.4920
0.5208
0.5877
0.5353
0.5895
0.5278
0.7511
0.7259
0.7674
0.8278
0.7875
0.8036
0.8301
0.9648
10278
1.0967
11526
11160
12514
1.3226
1.3028

Protein
Concentration

i
49.2143
47,7143
44.3000
484143
519714
504857
58.2286
49.4143
61.3143
177143
86.5000
92.2714
86.5143
68.8143
92.6000
111.8429
120.8429
130.6857
138.6714
133.4429
1527857
162.9571
160.1286

%6Sericin
Releasing

8.45
1131
10.97
10.18
1113
1333
1161
1339
11.36
1869
17.87
19.89
2121
19.89
2042
21.29
25.71
21.78
30.04
3188
30.68
35.12
3746
36.81

Average

10.25

11.55

1212

1881

2051

24.93

30.87

36.47

D

156

161

111

102

0.67

3.32

0.93

12

69



Time (hr)

12

24

36

43

60

12

Absorbance
at 562 nm

1.2451
13512
1.3380
1.3107
1.3905
14284
14353
14459
15582
16120
16310
16219
15300
1.6309
17133
1.6306
1.7042
16072
16290
16745
16322
1.6680
16578
16236

Protein
Concentration
g/m
1 %.88 !
167.0429
165.1571
161.2572
172.6571
178.0714
179.0571
1805714
196.6143
2043000
207.0143
205.7143
192.5857
207.0000
218.7714
206.9571
2174714
203.6143
206.7286
213.2286
207.1857
212.3000
210.8429
205.9571

%6Sericin
Releasing

34.92
3840
3197
37.07
39.69
40.94
41.16
41,51
45.20
46.97
4759
41.29
4421
4759
50.29
4758
49.99
46.81
47152
49.02
47.63
48.80
48.41
4735

Average

37.09

39.23

42,62

47.28

47.38

48.13

48.06

4321

D

190

197

2.24

031

301

166

0.83

0.76

10



Table F3 Sericin releasing profile of BC/Sericin 30 mg/ml in tris-HCI buffer

Time (hr)

0.166

0.333

05

0.75

130

Absorhance
at 562 nm

0.5367
0.5372
0.5605
0.5299
0.5874
0.6360
0.6728
0.7072
0.7145
0.8469
0.8703
0.8848
0.9901
1.0534
0.9520
11633
1.2431
11042
12215
1.3025
1.3058
1.2709
1.33%
1.3612

Protein

Concentration

23

50.7571
54.0857
49.7143
57.9286
64.8714
70.1286
15.0429
16.085/
95.0000
98.3429
100.4143
1154571
124.5000
110.0243
140.2000
151.6857
1317571
149.3714
160.0857
160.5571
155.5714
165.3572
166.4714

%0Sericin
Releasing

10.33
10.35
11.03
10.14
1161
1323
1430
1530
1551
1931
20.05
2047
23.54
25.38
2243
28.58
30.92
26.86
3045
32.64
32.13
31.12
33.71
34.35

Average

10.57

11.72

15.04

19.96

23.18

28.19

31.94

33.26

D

0.40

15

0.65

0.56

149

2.04

129

137



Time (hr)

24

36

43

60

12

Absorbance
at 562 nm

16202
1.6988
17283
1.6628
17876
1.7633
1.6029
1.9656
18780
1.8634
2.0670
19421
19301
1.8960
2.0752
18789
2.0210
19743
2.0014
2.0363
2.0368
19831
2.0236
2.0836

Protein.
Concentration

il

216.7000
2209143
211.5571
229.3857
2259143
231.5714
254.8143
242.3000
240.2143
269.3000
2514571
251.0286
2451512
2104714
242.4286
263.5857
256.0571
259.9266
264.9143
264.9857
251.3143
263.1000
271.9571

%6Sericin
Releasing

41.89
44.18
45.04
43.13
46.17
46.06
4721
519
49.40
43.97
54.90
51.27
51.18
49.98
55.14
49.42
53.74
52.20
52.99
54,01
54.02
5246
53.64
5944

Average

43.10

45.32

49.52

5171

52.10

51.79

53.68

53.85

D

193

237

2.99

2.10

2.19

0.59

150

12



Table F4 Sericin releasing profile of BC/Sericin 40 mg/ml in tris-HCI buffer

Time (hr)

0.166

0.333

05

0.75

130

Absorbance
at 562 nm

0.7376
0.8678
0.9070
1.0088
0.9988
0.9571
1.0355
11715
12122
11979
12972
12112
13741
13721
1.5056
15407
1.7000
16736
16202
17617
1.7266
1.8385
2.1415
19221

Protein

Concentration

ikt

100.8429
103.5857
118.1286
116.7000
110.7429
121.9429
141.3714
147.1857
145.1429
159.3286
147.0429
170.3143
170,0286
189.1000
194.1143
216.6714
213.1000
2054714
225.6857
2206714
236.6571
279.9429
248.6000

%6Sericin
Releasing

14.34
1822
1871
21.34
21.08
2001
22.03
25.54
26.59
26.22
28.19
26.57
30.77
30.72
34.16
35.07
39.18
38.50
37.12
40.77
39.87
42.76
50.58
4491

Average

17.09

2061

2412

21.19

31.88

37.58

39.25

46.08

D

2.39

0.71

2.39

1.39

197

2.20

190

4,04



Time (hr)

24

36

43

60

12

Absorhance
at 562 nm

2.0870
20201
19817
2.08%9
2.1593
2.1512
2.2109
2.2313
2.2087
2.1917
2.26%9
2.2351
2.2759
2.2438
2.1942
2.3407
2.2623
2.2571
2.3212
2.3238
2.2436
2.3138
2.2674
2.33%0

Protein
Concentration

B
2633143
2511143
212.5714
282.4857
281.3266
289.8571
292.7714
289.5428
287.1143
298.2857
2933143
299.1428
204.5512
2874714
308.4000
297.2000
296.4512
306.4714
305.9857
294.5266
304.5512
297.92686
308.1571

%Sericin
Releasing

49.17
4757
46.45
49.25
51.04
5083
52.31
52.89
5231
51.87
53.89
52.99
54.05
53.22
51.94
95.12
53.69
53.56
55.37
55.28
5321
55.02
53.83
55,67

Average

41.73

50.37

52.52

52.92

53.07

54.32

54.62

54.84

D

137

0.98

0.32

101

1.06

12

12

0.94

14



Table F5 Sericin releasing profile of BC/Sericin 50 mg/ml in tris-HCI buffer

Time (hr)

0.166

0.333

05

0.75

130

Absorbance
at 562 nm

0.9518
0.9194
0.7906
0.9519
1.0682
11279
1.0558
1.1570
1.1802
131711
1.3646
13776
14441
16217
15674
1.6930
1.6019
1.8885
17742
19411
17613
2.0241
2.2007
2.1188

Protein

Concentration

ke
1053571
86.9571
110.0000
126.6143
135.1429
124.8429
139.3000
1426143
162.1714
168.95/1
170.6143
180.3143
205.6857
197.9286
2158714
231.4286
243.8000
2214714
251.3143
225.6286
263.1714
288.4000
276.7000

%6Sericin
Releasing

19.82
18.98
1567
19.82
2281
24,35
2249
2510
25.10
29.22
3044
30.78
3249
37.06
35.66
38.90
41.10
4393
40.99
45.28
40.65
4742
51.96
49.86

Average

18.16

22.33

24.43

30.15

35.07

4151

4231

49.75

D

2.19

2.30

170

0.82

2.34

252

2.58

2.21



Time (hr)

24

3

43

60

12

Absorbance
at 562 nm

2.1137
2.2120
2.1079
2.2480
2.2335
2.25/1
2.2540
2.2199
2.2611
2.35%
2.2575
2.2150
2.32680
2.2386
2.4283
2.4575
2.3640
2.2182
2.4444
2.3823
2.3215
2.4658
24764
2.3198

Protein
Concentration

A0y

290.0143
275.1428
295.1571
293.0857
206.4512
296.0143
299.7143
297.8857
311.1000
296.5143
299,0143
306.5857
293.8143
3209143
320.0857
311.7266
299.4714
3232143
314.3428
305.6572
326.2714
321.1857
313.9857

OpSericin
Releasing

51.21
52.25
49.58
53.18
5281
5342
53.34
54.00
53.67
56.05
5343
53.88
55.24
52.94
57.82
58.57
56.17
53.96
58.24
56.64
55.07
58.79
59.06
56.57

Average

51.03

53.14

53.67

54.45

55.33

56.23

56.65

58.14

D

136

031

0.33

14

2.44

231

158

136

16



TableF6 Sericin releasing profile of BC/Sericin 50 mg/ml in tris-HCI buffer
containing 0.01%wi/v NaCl

. Protein :
Absorbance - %Sericin
Time (hr) S hpa Concentration Releasim Average D

TR R

0.166 1.0368 122.1286 2311 19.90 531
1.0260 120.585/ 22.82
0.9220 105.7286 2001

0.333 10275 120.8000 22.86 2361 403
1.2165 147.8000 2197
1.1640 140.3000 26.55

05 1.3292 163.9000 3101 3040 3.58
14259 177.7143 3363
1.0540 1245857 23,97

0.75 14875 186.5143 35.29 32.69 8.14
16325 207.2266 021
11617 139.9714 2648

1 17536 224.5266 4243 35.99 841
1.6247 206.1143 39.00
15926 201.5266 38.13

130 18812 242.7571 4593 38.42 137
1.3362 164.9000 31.20
1,609 203.9571 38.59

2 1.8020 2314429 43.19 44.25 590
2.0452 266.1857 50.37
19181 2480286 46.93

3 2.0686 269.5266 51.00 51.85 5.39
2.3134 304.5000 57.62



Time (hr)

24

3

43

60

12

Absorhance
at 562 nm

19481
2.3585
2.1123
2.1891
2.2864
2.3837
2.2821
2.2116
2.3314
2.3256
2.1652
24169
2.4489
2.221
2.3892
24151
2.2210
24750
24258
2.3679
24823
2.4326
24672
24750

Protein.
Concentration

il
310.9429
2151714
286.7429
300.6429
314.5429
300.0286
299.3857
307.9286
306.2429
283.3266
321.8571
3238571
2914571
315.3286
319.0286
292.1571
327.5857
320.5571
312.2843
328.6349
321.5240
326.4742
321.5857

%Sericin
Releasing

41.74
58.83
5218
54.26
56.89
59.52
56.77
56.65
58.26
571.9
5361
62.04
61.28
55.15
59.66
60.36
55.28
61.98
60.65
59.09
62.18
60.84
6L.77
61.98

Average

52.92

56.89

51.23

57.86

58.70

59.21

60.64

61.53

D

5.58

263

0.90

421

3.18

3.90

1.5

061

8



Table F7 Sericin releasing profile of BC/Sericin 50 mg/ml in tris-HCI buffer
containing 0.1 %w/v NaCl

Time (hr)

0.166

0.333

05

0.75

130

Absorbance
at 562 nm

0.849%
1.1349
1.3058
1.0600
1.4004
1.5240
1.3925
L4715
1.50%
1.5089
15410
16298
17218
1.6836
17338
1.9708
17343
1.7948
19610
1.9408
1.9939
2.0334
2.2009
2.3560

Protein

Concentration

B!
136.1429
1605571
125.4428
1740714
191.7286
172.9429
185.0857
189.6571
189.5714
195.0143
206.8429
219.985/
243.1000
221.7000
255.5571
221.8429
230.4143
254.1571
251.2714
256.8571
264.5000
288.4266
310.5857

%Sericin
Releasing

17.95
25,61
3021
23.60
32.15
36.07
32.54
34.82
35.68
35.67
36.69
38.92
41.39
45.74
41.71
48.08
41.74
43.35
41.82
47.28
48.10
49.76
54.21
58.44

Average

24.59

3081

34.35

37.09

42.95

44.39

4793

54.16

D

6.19

6.46

163

166

242

3.30

0.72

4.34



Time (hr)

12

24

3

43

60

12

Absorhance
at 562 nm

24175
2.0249
2.1776
24312
2.3858
2.221
2.5040
2.2472
2.4063
2.2066
2.5669
2.3909
2.3326
2.4838
2.4578
2.4098
2.4516
24945
24176
24837
2.5050
2.4186
24523
2.5367

Protein
Concentration

S
263.2857
285.1000
3221857
314.8429
291.4571
331.7266
295.0429
317.1714
292.1000
343.5714
315.5714
307.2429
328.8429
325.1286
318.2714
324.2429
330.3714
319.385/
328.6286
3318715
328.0949
324.3500
336.4051

00Sericin
Releasing

60.09
49.54
53.64
60.62
59.24
54.84
6241
5591
59.79
54.96
64.64
59.37
5781
6187
61.17
59.88
61.01
62.16
60.09
6187
62.44
61.73
61.03
63.29

Average

5442

58.23

59.24

59.66

60.28

61.02

61.47

62.02

D

5.3

3.02

348

485

211

114

12

116

80



Table F8 Sericin releasing profile of BC/Sericin 50 mg/ml in tris-HCI buffer
containing 0.5%wi/v NaCl

Time (hr)

0.166

0.333

05

0.75

130

Absorbance
at 562 nm

11016
1.2641
1.0347
1.3531
15397
14525
14970
1.6200
1.3858
16105
18876
1.7169
17521
1.9841
18301
1.9669
2.0987
1.8077
2.1576
2.1504
1.9417
2.1626
2.2856
2.25%5

Protein

Concentration

ey
154.6000
121.8286
167.4000
193.9714
181.5143
187.8714
2054429
171.9857
204.0857
2436714
219.2857
224.3143
2514571
2354572
255.0000
213.8286
232.2571
282.2428
281.2143
251.4000
282.9571
300.5286
296.2286

%6Sericin
Releasing

24.19
20.17
22.99
3158
36.60
34.25
3545
38.76
3245
38.51
45.98
4131
42.32
48.58
4443
4311
51.67
43.82
53.25
53.06
4743
53.39
56.70
55.89

Average

25.65

34.14

3559

41.95

4511

4187

51.25

55.33

D

3.18

251

3.16

3.11

3.18

3.93

331

173



Time (hr)

24

3

60

12

Absorbance
at 562 nm

2.2019
24397
24921
2.3047
2.4986
2.5926
2.3602
2.5138
20123
2.5192
24324
24923
24133
2.5250
25912
24110
2.5244
2.1342
24311
25331
2.74%5
24522
2.5321
2.7643

Protein
Concentration

i
322.5428
330.1143
303.2571
330.9571
344.3857
311.1857
341.7000
332.9143
3424714
321.5000
330.0572
321.3429
334.7286
345.0429
319.3000
334.6429
364.6143
3221714
335.8799
366.8043
324.3255
335.8256
368.9176

%Sericin
Releasing

54.45
60.86
62.29
57.22
62.44
64.98
58.71
6447
6281
64.62
60.66
62.27
61.76
63.16
65.10
60.25
63.14
68.60
60.79
63.37
69.21
61.19
63.36
69.61

Average

59.20

61.55

62.00

62.52

63.34

64.06

64.46

64.72

D

417

3.96

2.96

199

168

4.35

431

4.37

82



Appendix G Cytotoxicity Test

Table GL Absorbance of cell cultured with samples compared to control at a

wavelength of 570 nm

Cell control
Bacterial cellulose
BC/Sericin 30 mg/ml
BC/Sericin 50 mg/ml

1
1.342
1.106
0.837
0.933

Absorbance at 570 nm
2 3 Average
1.284 1414 1.347
1.098 1.256 1.153
0.769 0.936 0.847
0.965 1.024 0.974

SD.

0.065
0.089
0.084
0.046



Table G2 Percent cell viability of human dermal fibroblast cell lines

Cell control 100
Bacterial cellulose 82
BC/Sericin 30 mg/ml 62
BC/Sericin 50 mg/ml~ 70

Cell viability (%)
2 3 Average
100 100 100
86 89 85.67
60 66 62.67
[ 2 12.33

SD.

0.09
0.08
0.05
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