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APPENDICES

Appendix A Total amino acid composition of silk sericin from four different
species of Thai silk cocoon

The total amino acid analysis of silk sericin using HPLC techniques was repeated
and the repeated HPLC chromatograms are shown in Figure AL-A4
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Figure AL HPLC chromatogram of silk sericin in Nang Noi species
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Figure A2 HPLC chromatogram of silk sericin in Nang Lai species
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Appendix B Thermal Stability of silk sericin/PV Alclay aerogel

Table BL Thermal behavior of uncross-linked silk sericin/PVA/clay aerogel with
various contents of silk sericin and clay

Peak Char Moisture
Td onset ” .
Batch o€) decomposition  residual ~ content
B W
C2PVA5SSL 2111 304 304 15
fC2PVASSS2 213.1 314.2 332 2
C2PVAS5SS3 276.3 313 30.7 23
C2PVASSS4 215.8 3174 3.1 23
C4PVA5SSL 261.8 2931 433 15
C4PVASSS2 210.2 309.7 415 L6
j CAPVASSS3 2124 3124 445 L6
C4PVA5SS4 212 3173 413 s
C6PVASSSL 255.9 285.7 529 19
C6PVASSS2 266.6 305.8 52 L6
C6PVA5SS3 2131 317.6 51.3 17
C6PVASSS4 2716 316.8 46.6 L6
C8PVAS5SSL 2515 286.7 63 17
C8PVASSS2 2631 263.5 59.2 2.1
C8PVAS5SS3 268.1 309.5 59.61 1.28

C8PVASSS4 265.2 309.3 50.7 15
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Table B2 Thermal behavior of cross-linked silk sericin/PVA/clay aerogel with
various contents of silk sericin, clay bentonite and glutaraldehyde

Td onset Peak. | C.har Moisture
Batch decomposition  residual content

| o m W
C2PVAbLSSL 0.7GT 266.9 302.9 31.2 L1
C2PVABSS2 0.7GT 211.6 313.2 338 2.1
C2PVA5SS3 0.7GT 213.9 3131 2 38
|C2PVA5SS4 0.7GT 213.7 3185 3. 2.4
CAPVALSSL 0.7GT 261.4 294.4 419 13
CAPVALSS2 0.7GT 266.2 307.2 45.6 19
CAPVASSS3 0.7GT 213.9 3131 32 38
CAPVALSSA 0.7GT 211.6 316 39.8 2.4
CO6PVALSSL 0.7GT 2574 289 55.9 L1
C6PVALSS2 0.7GT 262.9 301.8 55 14
CO6PVASSS3 0.7GT 264.7 306.4 53.2 19
CO6PVALSSA 0.7GT 265.3 311.2 484 L7
CBPVALSSL 0.7GT 256.9 288.5 619 13
C8PVALSS2 0.7GT 256.7 2931 59.2 1
CBPVABSS3 0.7GT 261.9 302.5 539 17
C8PVALSSA 0.7GT 262.8 306.8 539 2.2
C2PVA5SSL 05GT 265.1 302.5 32T 12
C2PVABSS2 0.5GT 2795 322 218 15
C2PVABSS3 0.5GT 276.1 3177 32 11
C2PVALSSA 0.5GT 2117 314.2 219 2.1
CAPVASSSL 05GT 261.8 297.2 45.8 1
CAPVASSS2 0.5GT 265.5 307.2 45.7 L6
CAPVABSS3 0.5GT 267.6 312 445 18

CAPVA5SS4 0.5GT 2115 3153 43 15
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Peak Char Moisture

Batch r Og ! decomposition  residual ~ content
S
C6PVASSSL 0.5GT 2585 2929 55.3 0.7
C6PVASSS2 0.5GT 260.3 299.8 505 L1
C6PVA5SSS3 0.5GT 261.6 307.9 53 12
C6PVA5SS4 0.5GT 269 3136 47.2 17
C8PVASSSL 0.5GT 256.1 288.3 58.6 0.4
C8PVAS5SS2 0.5GT 2576 295.3 579 13
C8PVA5SS3 0.5GT 260.7 3032 545 2.1
C8PVALSS4 0.5GT 263.6 310.1 54 13
C2PVASSSL 0.3GT 262.4 300.4 LT 19
C2PVA5SS2 0.3GT 274.8 316.5 2 18
1C2PVASSS3 0.3GT 212.2 312 338 24
C2PVA5SS4 0.3GT 276.8 319.6 285 19
C4PVA5SSL 0.3GT 259.2 293.2 451 13
CAPVA5LSS2 0.3GT 210.1 312.2 45.7 17
C4PVA5SS3 0.3GT 274.8 318.2 445 16
CAPYAbLSS4 0.3GT 2714 3126 40.9 2
C6PVASSSL 0.3GT 254 285.3 56.2 13
C6PVA5SS2 0.3GT 263.1 3025 52.1 12
C6PVA5SS3 0.3GT 266 308.4 49.9 19
C6PVA5SS4 0.3GT 268.7 3133 47 17
C8PVASSSL 0.3GT 2535 286.5 58 0.9
C8PVA5SS2 0.3GT 258.5 296.3 58.8 13
C8PVA5SS3 0.3GT 262.9 304.8 56.5 15

CBPVASSS4 0.3GT 262.5 305.9 531 17
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Appendix C Mechanical properties of silk sericin/PV Alclay aerogel

Table Cl Mechanical properties of uncross-linked silk sericin/P\VAlclay aerogel
with various contents of silk sericin and clay

Initial modulus ~ Young's modulus

Samples (kPa) (kPa) Stiffness
C2PVA5SS1 238220 26421807 20940+2888
C2PVA5SS2 846149 5074093 478473194
C2PVA5SS3 16331319 6647166 6535212411
C2PVA5SS4 21741182 9083271 936672104
C4PVA5SS1 10941232 3637+390 3744712884
C4PVA5SS2 1321164 68581227 710463069
C4PVA5SS3 2664094 7530321 783785655
C4PVA5LSS4 4120595 101454838 1011678430
C6PVASSSL 1896320 55652674 6529746394
C6PVA5SS2 2020103 2215£203 193540276
C6PVA5SS3 215374 1237625 19523.2+8544
C6PVA5SS4 42762473 113092756 1102007980
C8PVASSSL 1493030 6949748 176287695
C8PVA5SS2 21862512 7215458 7849216283
C8PVA5SS3 35391320 69531346 1324645625

C8PVA5SS4 51241245 89524724 1093600783
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Table C2 Mechanical properties of cross-linked silk sericin/PVA/clay aerogel with
various contents of silk sericin, clay and glutarldehyde

Samples

C2PVASSSL 0.7GT
C2PVAS5SS2 0.7GT
C2PVASSS3 0.7GT
C2PVASSS4 0.7GT
C4PVASSSL 0.7GT
G4PVASSS2 0.7GT
I CAPVASSS3 0.7GT
CAPVASSS4 0.7GT
C6PVASSSL 0.7GT
C6PVASSS2 0.7GT
C6PVASSS3 0.7GT
COPVASSS4 0.7GT
C8PVASSSL 0.7GT
C8PVA5SS2 0.7GT
C8PVASSS3 0.7GT
C8PVASSS4 0.7GT
C2PVASSSL 0.5GT
C2PVASSS2 0.5GT
C2PVASSS3 0.5GT
C2PVASSS4 0.5GT
C4PVASSSL 0.5GT
C4PVASSS2 0.5GT
C4PVASSS3 0.5GT
CAPVASSS4 0.5GT
C6PVASSSL 0.5GT

Initial modulus

(kPa)
580440
135349

20614245

44294866

1497026
1570+229

33624351

467U1049

2943:309

3673003

4670710

69634666

2656373

2062456

47642261

93000658

1986024
2356484

30004264

51854854

2600489

2983034

54020513

534695

2050536

Young's modulus

(kPa)
44601513
7603802
8903769

198900287
6200£328
923U1205
73821040
126601140
6330780
77062875
79041431
145790427
AT752224
7188899
10915+1947
124171657
14324415
78961279
1044241111
123594875
7219597
7909881
9038919
104871614
71104812

Stiffness
(kN/m2)
4928045485
629560493
808404269
111235421353
6373414053
9342010398
828191268
8492447965
6790U7625
6683244683
8149616339
10894606768
5615843607
6683244683
106839+20450
10717704215
6927246936
832207022
9244302018
75355£3884
6898516509
7906316793
552451865
104635382
6828217808
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Samples Initial modulus  Young's modulus Stiffness

(kPa) (kPa) (kN/m2)
C6PVASSS2 0.5GT 47284279 8856564 802573532

C6PVA5SS3 0.5GT 691941128 11055 121369
C6PVA5SS4 05GT 99220082 145491042 1033084671
C8PVA5SS1 0.5GT 3134007 =331 813380037
: CBPVABSS2 05GT  4045+494 63670035 70189=1=11411
; CBPVADSS3 05GT 49894659 101241873 9893602451
C8PVA5SS4 05GT  5660+319 8270145 6815919129
C2PVA5SSL 0.3GT 11974245 6255150 5947913383
' C2PVA5SS2 0.3GT  1005U33 6150496 552203873
C2PVA5SS3 0.3GT 25644712 115980487 7145419370
» C2PVA5SS4 0.3GT  5166+1248 121531210 7145449370
CAPVA5SSI 0.3GT 2032028 1347516 1466516907
C4PVA5SS2 0.3GT 22854437 98050752 9694206833
C4PVA5SS3 0.3GT 38464940 120504566 751293772
: C4PVA5SSA 0.3GT 39254567 102741696 7740845953
C6PVA5SSL 0.3GT 32924469 1219335 171074482
C6PVA5SS2 0.3GT 4255471 10165+2367 6168717653
C6PVA5SS3 0.3GT 60041731 88210424 9680819426
C6PVA5SS4 0.3GT  634U553 1206941363 99882+7898
C8PVABLSSL 0.3GT 43304922 7070£907 6382919127
C8PVA5SS2 0.3GT 57161481 81524576 905047117
C8PVA5SS3 0.3GT  510-I-%L 8310+29 967464003
C8PVABSS4 0.3GT  9671U575 15646U302 106186487
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Appendix D The biotechnological test of cross-linked silk sericin/PV A/clay
aerogel

The in vitro direct contact test and MTT assay were repeated using the human
gingival fibroblast cell from second human donor to confirm the possibility to use
silk sericin/PVA/clay aerogel as 3D scaffold for tissue engineering

Figure D1 Optical photograph were taken by inverted phase contrast microscope
presented the interaction between HGF and sponge with different silk sericin
contents 72 hr of second human donor; A) C6PVASSSL 0.3GT, B) C6PVA5SS2
0.3GT, C) C6PVA5SS3 0.3GT, D) C6PVA5SS4 0.3GT.
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Figure D2 optical photographs were taken by inverted phase contrast microscope
presented the interaction between HGF and sponge with different glutaraldehyde
concentration in 72 hr of second human donor; A) C6PVA5SSL 0.3GT, B)
C6PVAS5SSL 0.5GT, C) C6PVASSSL 0.7GT
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Figure D3 Optical photographs were taken by inverted phase contrast microscope
presented the interaction between HGF and sponge with different species of Thai silk
cocoon at the composition of C6PVA5SSL 0.3GT in 72 hr of second human donor;
A) Nang Noi species at 72 hr., B) Nang Lai at 72 hr., C) Dok Bua species at 72 hr.,
D) Luang Pairote species at 72 hr.
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Table D4 The optical density obtained from MTT assay of the second human
volunteer as a function of different content, species of silk sericin and concentration

of glutaraldehyde

Sample OD:

C6PVA5SSL 0.3GT (NN) 1314
Control 1.242
C6PVASSSL 0.3GT (NL) L1175
C6PVA5SSL 0.3GT (DB) 1336
C6PVASSSL 0.3GT (LP) 1284
Control 1.285

Glutaraldehyde concentration

0D2

Gj ecies

1.256
1.169
1.354
1.152
1.301
1190

0D3

1407
1.159
1.382
1.357
1.354
1197

COPVALSSL 0.3GT (NN) -~ 1.314 1256 1407
C6PVALSSL 05 GT (NN) 1354 1410 1378
C6PVASSSL 0.7 GT (NN) 1347 1.346  1.305
Control 1242 1169 1.159

Silk sericin content

C6PVA5SSL 0.3GT (NN) 1314
Control 1.242
C6PVA5SS2 0.3GT (NN)  1.205
C6PVASSS3 0.3GT (NN)  1.274
C6PVASSS4 0.3GT (NN) 1259
Control 1.243

1.256
1.169
1316
1.29
1.261
1141

1407
1.159
1.378
1.330
1.306
1191

&

1.326
1.190
1.304
1.282
1313
1.224

1.326
1.381
1333
1.190

1.326
1.190
1.300
1.300
1.275
1192

Ratio of
Avg.0D/
Control OD

1.11

1.065
105
107

1

116

1.12

1.09
1.09
107



Appendix E Density of cross-linked silk sericin/PVAlclay aerogel

Table EI' The density of silk sericin/PVA/clay aerogel

Samples Density (g/cm )
C2PVA5SS1 0.7GT 0.11640.007
C4PVASSSL 0.7GT 0.11520.009
C6PVALSSL 0.7GT 0.133£0.006
C8PVABLSSL 0.7GT 0.1030.008
C6PVA5SS2 0.7GT 0.1330.015
C6PVA5SS3 0.7GT 0.134+0.004

C6PVASSS4 0.7GT 0.144£0.002
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