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Thesis Title Alternative Study on UV Protection and Anti-bacterial Properties of

Cotton Fabric Finished with Sericin Derived from Degumming Solution

Name — Surname Miss Kullathida Benjamala
Program Textiles
Thesis Adviser Associate Professor Sujira Khojitmata, Ph.D.
Academic Year 2015
ABSTRACT

Sericin is a natural protein that contains 16 types of usable amino acids. Sericin can
be coated on fibroin and fix fibroin or silk fiber together. Silk degumming is a process of silk
reeling used to remove sericin and to get fibroin fiber ready for weaving. The degumming solution
containing sericin is not used for anything beneficial.

To reduce waste and add value to woven fabric, the researcher aims to conduct a study
using sericin derived from a degumming solution to treat plain weaved cotton fabric by a pad-dry
method to enhance its UV protection and anti-bacterial properties. The propose of the research was
to examine UV protection and anti-bacterial properties of finished cotton fabric with sericin derived
from a degumming solution at various sericin concentrates and drying temperatures.

The study found that the sericin concentration and drying temperature affected UV
protection and anti-bacterial properties of finished cotton fabric. The cotton fabric was finished with
a 3.0% concentration of sericin from a degumming solution, padded with 95% pick-up by a padder
machine and dried at 100°C by a stenter machine for 1 minute. These properties were the best
conditions for finishing. The experimental results showed that sericin has a potential application in

cotton fabric finishing, producing UV protection, and anti-bacterial protection.

Keywords: silk degumming, sericin, UV protection, anti-bacterial
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2.12 mstleanuSaae?d (UV Protection) [17]
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gﬂ‘ﬁ 3.11 1A504 Scanning Electron Microscope (SEM)
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Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 0%/Temp 100C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 10.65 13.10%
STD: 0.02 0.13%
COV: 0.18% 0.98%
UPF Rating: 10.000

Scan UPF

Location 1 10.63

Location 2 10.66

Location 3 10.66

103

T(UVB)

8.79%
0.02%
0.24%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 0%/Temp 120C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 10.65 13.10%
STD: 0.02 0.13%
COV: 0.18% 0.98%
UPF Rating: 10.000

Scan UPF

Location 1 10.63

Location 2 10.66

Location 3 10.66

104

T(UVB)

8.79%
0.02%
0.24%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 0%/Temp 140C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 10.65 13.10%
STD: 0.02 0.13%
COV: 0.18% 0.98%
UPF Rating: 10.000

Scan UPF

Location 1 10.63

Location 2 10.66

Location 3 10.66

105

T(UVB)

8.79%
0.02%
0.24%

Critical
Wavelength
388
388
388



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 0.5%/Temp 100C/Time Imin

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

11.65 9.91%

1.36 1.24%

11.68% 12.54%

UPF
9.3
12.61
12.56
11.90
11.91

106

T(UVB)
Y
8.12%
1.11%
13.62%

Critical
Wavelength
388
388
388
388
388



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 0.5%/Temp 120C/Time Imin

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

11.30 10.04%

1.32 1.26%

11.70% 12.52%

UPF
12.65
11.66
12.04
10.95
9.21

107

T(UVB)
Y
8.39%
1.08%
12.85%

Critical
Wavelength
388
388
388
388
388



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 0.5%/Temp 140C/Time Imin

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5
11.21 10.22%
1.52 1.65%
13.51% 16.14%

UPF
12.02
8.53
11.89
11.54
12.08

108

T(UVB)
Y
8.51%
1.39%
16.38%

Critical
Wavelength
388
388
388
388
388



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 1.0%/Temp 100C/Time 1min

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

11.85 12.36%

1.05 1.06%

8.87% 8.60%

UPF

10.35
12.45
11.20
12.92
12.32

109

T(UVB)

7.56%
0.72%
9.49%

Critical
Wavelength
387
387
387
387
387



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 1.0%/Temp 120C/Time Imin

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

11.85 12.17%

0.68 0.58%

5.77% 4.76%

UPF

11.61
11.95
11.06
12.92
11.69

110

T(UVB)

7.53%
0.44%
5.80%

Critical
Wavelength
387
388
388
387
387



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 1.0%/Temp 140C/Time Imin

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

11.65 12.48%

0.50 0.60%

4.26% 4.78%

UPF

12.12
12.22
11.38
11.08
11.46

111

T(UVB)

7.65%
0.32%
4.15%

Critical
Wavelength
387
387
387
387
387



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 1.5%/Temp 100C/Time Imin

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 15.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

16.06 10.60%

0.48 0.20%

3.00% 1.91%

UPF

15.36
16.63
15.87
16.10
16.33

112

T(UVB)

5.57%
0.18%
3.22%

Critical
Wavelength
387
387
387
387
387



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 1.5%/Temp 120C/Time Imin

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 15.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

15.59 10.88%

0.55 0.37%

3.52% 3.37%

UPF

16.09
14.82
15.37
16.14
15.50

113

T(UVB)

5.74%
0.21%
3.64%

Critical
Wavelength
387
387
387
387
387



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 1.5%/Temp 140C/Time Imin

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 15.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

14.57 11.35%

0.60 0.46%

4.11% 4.03%

UPF

14.32
15.36
14.94
14.42
13.80

114

T(UVB)

6.17%
0.26%
4.16%

Critical
Wavelength
387
387
387
387
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.0%/Temp 100C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 18.97 9.49%
STD: 1.91 0.56%
COV: 10.05% 5.91%
UPF Rating: 15.000

Scan UPF

Location 1 20.93

Location 2 18.84

Location 3 17.13

115

T(UVB)
3
4.68%
0.51%
10.80%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.0%/Temp 120C/Time Imin

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 18.52 9.98%
STD: 1.83 0.55%
COV: 9.89% 5.47%
UPF Rating: 15.000

Scan UPF

Location 1 17.49

Location 2 17.44

Location 3 20.64

116

T(UVB)
3
4.81%
0.49%
10.20%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 2.0%/Temp 140C/Time Imin
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 18.08 9.98% 4.90%
STD: 0.32 0.10% 0.10%
COV: 1.79% 1.00% 2.07%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 18.56 387
Location 2 17.83 387
Location 3 18.25 387
Location 4 17.80 387
Location 5 17.98 387
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Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.5%/Temp 100C/Time Imin

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 20.35 9.55%
STD: 2.19 0.66%
COV: 10.77% 6.96%
UPF Rating: 20.000

Scan UPF

Location 1 18.17

Location 2 20.34

Location 3 22.55

118

T(UVB)
3
4.33%
0.50%
11.65%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 2.5%/Temp 120C/Time Imin
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 19.85 9.33% 4.44%
STD: 0.38 0.12% 0.09%
COV: 1.90% 1.33% 2.10%
UPF Rating: 20.000
Critical
Scan UPF Wavelength
Location 1 20.16 387
Location 2 19.36 387
Location 3 19.96 387
Location 4 20.21 387
Location 5 19.55 387
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 2.5%/Temp 140C/Time Imin
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 19.63 9.48% 4.49%
STD: 0.71 0.20% 0.18%
COV: 3.63% 2.10% 3.96%
UPF Rating: 20.000
Critical
Scan UPF Wavelength
Location 1 18.67 387
Location 2 20.06 387
Location 3 19.48 387
Location 4 19.38 387
Location 5 20.55 387
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Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 3.0%/Temp 100C/Time Imin

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 22.32 9.08%
STD: 1.48 0.32%
COV: 6.62% 3.52%
UPF Rating: 20.000

Scan UPF

Location 1 22.46

Location 2 23.72

Location 3 20.77
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T(UVB)

3.88%
0.29%
7.44%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 3.0%/Temp 120C/Time Imin

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 21.26 9.16%
STD: 1.40 0.44%
COV: 6.61% 4.86%
UPF Rating: 20.000

Scan UPF

Location 1 22.88

Location 2 20.49

Location 3 20.40

122

T(UVB)

4.10%
0.28%
6.79%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 3.0%/Temp 140C/Time Imin

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 21.14 9.25%
STD: 0.88 0.22%
COV: 4.18% 2.36%
UPF Rating: 20.000

Scan UPF

Location 1 21.40

Location 2 21.86

Location 3 20.15

123

T(UVB)

4.11%
0.20%
4.88%

Critical
Wavelength
387
387
387
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0%/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 10.66 10.66% 8.93%
STD: 0.65 0.62% 0.55%
COV: 6.14% 5.80% 6.20%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 11.43 388
Location 2 11.22 388
Location 3 10.63 388
Location 4 10.05 388
Location 5 10.00 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0%/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 10.66 10.66% 8.93%
STD: 0.65 0.62% 0.55%
COV: 6.14% 5.80% 6.20%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 11.43 388
Location 2 11.22 388
Location 3 10.63 388
Location 4 10.05 388
Location 5 10.00 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0%/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 10.66 10.66% 8.93%
STD: 0.65 0.62% 0.55%
COV: 6.14% 5.80% 6.20%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 11.43 388
Location 2 11.22 388
Location 3 10.63 388
Location 4 10.05 388
Location 5 10.00 388

127



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0.5%/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 11.25 12.57% 8.00%
STD: 0.31 0.25% 0.23%
COV: 2.73% 2.02% 2.83%

UPF Rating: 10.000

Critical
Scan UPF Wavelength
Location 1 10.90 388
Location 2 11.68 388
Location 3 11.44 387
Location 4 11.20 388
Location 5 11.06 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0.5%/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 10.87 12.85% 8.34%
STD: 0.26 0.28% 0.21%
COV: 2.36% 2.14% 2.48%

UPF Rating: 10.000

Critical
Scan UPF Wavelength
Location 1 10.57 388
Location 2 11.01 388
Location 3 10.63 388
Location 4 11.14 388
Location 5 11.02 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0.5%/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 10.78 13.07% 8.42%
STD: 0.81 1.05% 0.69%
COV: 7.48% 8.05% 8.15%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 9.41 387
Location 2 11.53 388
Location 3 11.13 387
Location 4 10.96 388
Location 5 10.88 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 1.0%/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 11.56 9.61% 8.15%
STD: 0.97 0.68% 0.72%
COV: 8.40% 7.11% 8.87%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 12.60 388
Location 2 10.17 388
Location 3 11.85 388
Location 4 11.01 388
Location 5 12.19 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 1.0%/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 11.50 9.81% 8.20%
STD: 0.95 0.63% 0.73%
COV: 8.24% 6.40% 8.86%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 10.07 388
Location 2 11.45 388
Location 3 11.30 388
Location 4 12.54 388
Location 5 12.14 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 1.0%/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 11.50 9.96% 8.18%
STD: 0.99 0.98% 0.78%
COV: 8.61% 9.82% 9.58%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 12.12 388
Location 2 11.48 388
Location 3 9.80 388
Location 4 11.90 388
Location 5 12.19 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 1.5%/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 12.34 9.89% 7.65%
STD: 0.49 0.40% 0.31%
COV: 3.98% 4.08% 4.04%

UPF Rating: 10.000

Critical
Scan UPF Wavelength
Location 1 12.28 388
Location 2 12.33 388
Location 3 12.93 388
Location 4 12.56 388
Location 5 11.59 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 1.5%/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 12.23 9.91% 7.71%
STD: 0.34 0.38% 0.21%
COV: 2.81% 3.86% 2.72%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 12.60 388
Location 2 11.79 388
Location 3 12.11 388
Location 4 12.10 388
Location 5 12.57 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 1.5%/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 11.85 10.03% 7.99%
STD: 0.66 0.46% 0.44%
COV: 5.59% 4.62% 5.52%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 11.59 388
Location 2 11.68 388
Location 3 11.17 388
Location 4 12.94 388
Location 5 11.85 388
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Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.0%/Temp 100C/Time 1min -HW

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.20 8.98%
STD: 0.94 0.46%
COV: 7.14% 5.17%
UPF Rating: 10.000

Scan UPF

Location 1 13.82

Location 2 12.11

Location 3 13.66
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T(UVB)

7.17%
0.56%
7.75%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.0%/Temp 120C/Time 1min -HW

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.16 8.84%
STD: 0.46 0.29%
COV: 3.47% 3.32%
UPF Rating: 15.000

Scan UPF

Location 1 13.47

Location 2 13.38

Location 3 12.64

138

T(UVB)

7.18%
0.26%
3.61%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.0%/Temp 140C/Time 1min -HW

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 12.84 9.25%
STD: 1.24 0.73%
COV: 9.64% 7.90%
UPF Rating: 10.000

Scan UPF

Location 1 14.25

Location 2 11.97

Location 3 12.28
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T(UVB)

7.39%
0.69%
9.34%

Critical
Wavelength
388
388
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.5%/Temp 100C/Time 1min -HW

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.71 7.70%
STD: 0.48 0.29%
COV: 3.52% 3.75%
UPF Rating: 15.000

Scan UPF

Location 1 13.75

Location 2 13.21

Location 3 14.18

140

T(UVB)

6.93%
0.24%
3.48%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.5%/Temp 120C/Time 1min -HW

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.29 7.95%
STD: 1.12 0.74%
COV: 8.46% 9.37%
UPF Rating: 15.000

Scan UPF

Location 1 14.25

Location 2 13.57

Location 3 12.05

141

T(UVB)

7.18%
0.62%
8.64%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 2.5%/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 13.11 8.32% 7.26%
STD: 0.79 0.53% 0.43%
COV: 6.03% 6.41% 5.97%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 14.08 388
Location 2 12.86 388
Location 3 11.99 388
Location 4 13.61 388
Location 5 13.01 388
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Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 3.0%/Temp 100C/Time 1min -HW

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 14.34 7.58%
STD: 0.10 0.06%
COV: 0.69% 0.84%
UPF Rating: 15.000

Scan UPF

Location 1 14.46

Location 2 14.31

Location 3 14.26

143

T(UVB)

6.61%
0.06%
0.86%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 3.0%/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 14.19 7.82% 6.67%
STD: 0.51 0.35% 0.24%
COV: 3.62% 4.44% 3.66%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 14.74 388
Location 2 13.66 388
Location 3 13.65 388
Location 4 14.27 388
Location 5 14.62 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 3.0%/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AS/NZS 4399:1996

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 14.06 7.85% 6.75%
STD: 0.39 0.15% 0.19%
COV: 2.77% 1.92% 2.80%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 14.62 388
Location 2 14.30 388
Location 3 13.82 388
Location 4 13.67 388
Location 5 13.89 388

145
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Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 0 %/20%PU/Temp 100C/Time 1min

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5
11.21 10.22%
1.52 1.65%
13.51% 16.14%

UPF
12.02
8.53
11.89
11.54
12.08

147

T(UVB)
Y
8.51%
1.39%
16.38%

Critical
Wavelength
388
388
388
388
388



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0%/20%PU/Temp 120C/Time 1min
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 11.25 12.68% 8.27%
STD: 0.35 0.28% 0.28%
COV: 3.14 % 2.19% 3.39%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 11.64 387
Location 2 11.21 388
Location 3 10.72 388
Location 4 11.50 388
Location 5 11.18 388
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Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0%/20%PU/Temp 140C/Time 1min
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 11.25 10.97% 8.39%
STD: 0.52 0.27% 0.41%
COV: 4.59% 2.47% 4.83%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 11.97 388
Location 2 11.19 388
Location 3 11.49 388
Location 4 10.60 388
Location 5 11.00 388
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Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 0.5%/20%PU/Temp 100C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 12.99 11.00%
STD: 0.10 0.06%
COV: 0.74% 0.55%
UPF Rating: 15.000

Scan UPF

Location 1 13.10

Location 2 12.94

Location 3 12.93

150

T(UVB)

7.11%
0.06%
0.83%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 0.5%/20%PU/Temp 120C/Time 1min
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 12.79 11.53% 6.92%
STD: 0.64 0.48% 0.37%
COV: 4.98% 4.16% 5.38%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 12.66 387
Location 2 12.40 387
Location 3 13.54 387
Location 4 12.01 387
Location 5 13.33 387
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Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 0.5%/20%PU/Temp 140C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 12.23 12.62%
STD: 0.13 0.14%
COV: 1.06% 1.12%
UPF Rating: 10.000

Scan UPF

Location 1 12.24

Location 2 12.36

Location 3 12.10
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T(UVB)

7.51%
0.09%
1.14%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 1.0%/20%PU/Temp 100C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.62 11.50%
STD: 0.23 0.11%
COV: 1.71% 0.94%
UPF Rating: 15.000

Scan UPF

Location 1 13.64

Location 2 13.38

Location 3 13.84

153

T(UVB)

6.66%
0.12%
1.87%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 1.0%/20%PU/Temp 120C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.21 7.86%
STD: 0.38 0.37%
COV: 2.88% 4.71%
UPF Rating: 15.000

Scan UPF

Location 1 13.64

Location 2 13.10

Location 3 12.90

154

T(UVB)

7.21%
0.20%
2.79%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 1.0%/20%PU/Temp 140C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.08 8.18%
STD: 0.19 0.07%
COV: 1.44% 0.87%
UPF Rating: 15.000

Scan UPF

Location 1 13.28

Location 2 12.90

Location 3 13.05

155

T(UVB)

7.28%
0.12%
1.68%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 1.5%/20%PU/Temp 100C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.82 8.37%
STD: 1.02 0.83%
COV: 7.38% 9.94%
UPF Rating: 15.000

Scan UPF

Location 1 14.69

Location 2 14.06

Location 3 12.70

156

T(UVB)

6.86%
0.52%
7.64%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 1.5%/20%PU/Temp 120C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.78 7.84%
STD: 0.74 0.38%
COV: 5.38% 4.80%
UPF Rating: 15.000

Scan UPF

Location 1 13.02

Location 2 13.83

Location 3 14.50

157

T(UVB)

6.90%
0.38%
5.54%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 1.5%/20%PU/Temp 140C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 13.57 9.39%
STD: 0.47 0.30%
COV: 3.43% 3.18%
UPF Rating: 15.000

Scan UPF

Location 1 13.76

Location 2 13.91

Location 3 13.04

158

T(UVB)

6.90%
0.24%
3.54%

Critical
Wavelength
388
388
388



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.0%/20%PU/Temp 100C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 14.79 10.75%
STD: 0.29 0.14%
COV: 1.98% 1.31%
UPF Rating: 15.000

Scan UPF

Location 1 14.45

Location 2 14.94

Location 3 14.98

159

T(UVB)

6.09%
0.13%
2.14%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.0%/20%PU/Temp 120C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 14.55 10.88%
STD: 0.10 0.07%
COV: 0.70% 0.64%
UPF Rating: 15.000

Scan UPF

Location 1 14.43

Location 2 14.62

Location 3 14.59

160

T(UVB)

6.24%
0.05%
0.80%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 2.0%/20%PU/Temp 140C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 14.09 11.01%
STD: 0.29 0.15%
COV: 2.06% 1.41%
UPF Rating: 15.000

Scan UPF

Location 1 14.43

Location 2 13.96

Location 3 13.89

161

T(UVB)

6.45%
0.13%
1.97%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 2.5%/20%PU/Temp 100C/Time 1min
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 15.87 10.83% 5.63%
STD: 0.67 0.34% 0.26%
COV: 4.23% 3.15% 4.65%

UPF Rating: 15.000

Critical
Scan UPF Wavelength
Location 1 16.41 387
Location 2 16.34 387
Location 3 15.49 387
Location 4 16.24 387
Location 5 14.87 387

162



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 2.5%/20%PU/Temp 120C/Time 1min
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 15.53 11.15% 5.73%
STD: 0.66 0.26% 0.26%
COV: 4.22% 2.31% 4.57%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 16.59 387
Location 2 15.04 387
Location 3 15.36 387
Location 4 15.70 387
Location 5 14.98 387

163



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 2.5%/20%PU/Temp 140C/Time 1min
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 15.43 11.25% 5.78%
STD: 0.76 0.40% 0.31%
COV: 4.92% 3.54% 5.32%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 15.47 387
Location 2 16.25 387
Location 3 15.94 387
Location 4 15.21 387
Location 5 14.28 387

164



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 3.0%/20%PU/Temp 100C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)

Number of Scans: 3 3
Mean: 17.27 10.18%
STD: 0.86 0.28%
COV: 4.96% 2.79%
UPF Rating: 15.000

Scan UPF

Location 1 18.16

Location 2 17.18

Location 3 16.45

165

T(UVB)

5.15%
0.28%
5.38%

Critical
Wavelength
387
387
387



Labsphere Transmittance Analyzer
UPF Report
Sample :
Description: Sericin 3.0%/20%PU/Temp 120C/Time 1min
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 16.75 10.36% 5.31%
STD: 0.70 0.25% 0.25%
COV: 4.20 % 2.43% 5.38%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 16.75 387
Location 2 16.78 387
Location 3 17.27 387
Location 4 15.60 387
Location 5 17.37 387

166



Labsphere Transmittance Analyzer

UPF Report

Sample :

Description: Sericin 3.0%/20%PU/Temp 140C/Time 1min

Operator:

Client:

Comment:

Date: 03/03/2015

Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA)
Number of Scans: 3 3
Mean: 16.36 10.31%
STD: 0.77 0.34%
COV: 4.73% 3.33%

UPF Rating: 15.000

Scan UPF

Location 1 16.85
Location 2 16.77
Location 3 15.47

167

T(UVB)

5.49%
0.29%
5.27%

Critical
Wavelength
387
387
387
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 0%/20%PU/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 10.78 13.07% 8.42%
STD: 0.81 1.05% 0.69%
COV: 7.48% 8.05% 8.15%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 9.41 387
Location 2 11.53 388
Location 3 11.13 387
Location 4 10.96 388
Location 5 10.88 388

169



Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 0%/20%PU/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 10.87 12.85% 8.34%
STD: 0.26 0.28% 0.21%
COV: 2.36% 2.14% 2.48%

UPF Rating: 10.000

Critical
Scan UPF Wavelength
Location 1 10.57 388
Location 2 11.01 388
Location 3 10.63 388
Location 4 11.14 388
Location 5 11.02 388

170



Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 0%/20%PU/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 5 5 5
Mean: 10.87 12.85% 8.34%
STD: 0.26 0.28% 0.21%
COV: 2.36% 2.14% 2.48%

UPF Rating: 10.000

Critical
Scan UPF Wavelength
Location 1 10.57 388
Location 2 11.01 388
Location 3 10.63 388
Location 4 11.14 388
Location 5 11.02 388

171



Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 0.5%/20%PU/Temp 100C/Time 1min -HW

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5
12.42 11.93%

0.46 0.54%

3.73% 4.55%

UPF

12.47
11.66
12.87
12.70
12.42

172

T(UVB)

7.11%
0.26%
3.62%

Critical
Wavelength
387
387
387
387
387



Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 0.5%/20%PU/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 11.98 12.70% 7.66%
STD: 0.45 0.23% 0.31%
COV: 3.80% 1,84% 4.07%
UPF Rating: 10.000
Critical
Scan UPF Wavelength
Location 1 12.46 387
Location 2 11.56 387
Location 3 11.93 387
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Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 0.5%/20%PU/Temp 140C/Time 1min -HW

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 10.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5

11.81 10.60%

0.64 0.60%

5.44% 5.69%

UPF

12.58
11.96
12.21
11.20
11.10

174

T(UVB)

7.94%
0.43%
5.39%

Critical
Wavelength
388
388
388
388
388



Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 1.0%/20%PU/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 13.19 11.08% 6.99%
STD: 0.06 0.30% 0.20%
COV: 2.79% 2.67% 2.92%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 12.78 387
Location 2 13.31 387
Location 3 13.49 387
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 1.0%/20%PU/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 12.98 11.77% 7.04%
STD: 0.03 0.13% 0.01%
COV: 0.23% 1.09% 0.19%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 12.95 387
Location 2 13.01 387
Location 3 12.99 387
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 1.0%/20%PU/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 12.76 9.41% 7.40%
STD: 0.62 0.42% 0.37%
COV: 4.85% 4.43% 4.95%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 12.24 388
Location 2 12.59 388
Location 3 13.44 388
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 1.5%/20%PU/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 13.61 10.82% 6.81%
STD: 0.86 0.31% 0.45%
COV: 6.32% 2.86% 6.59%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 13.00 387
Location 2 14.60 387
Location 3 13.24 387

178



Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 1.5%/20%PU/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 13.57 9.06% 6.92%
STD: 0.38 0.12% 0.22%
COV: 2.84% 1.27% 3.14%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 13.42 388
Location 2 13.28 388
Location 3 14.00 388
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 1.5%/20%PU/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 13.35 8.80% 7.07%
STD: 0.27 0.28% 0.20%
COV: 2.06% 3.21% 2.78%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 13.40 388
Location 2 13.59 388
Location 3 13.05 388
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 2.0%/20%PU/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 13.84 11.35% 6.57%
STD: 0.46 0.26% 0.24%
COV: 3.32% 2.26% 3.64%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 13.98 387
Location 2 13.33 387
Location 3 14.22 387

181



Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 2.0%/20%PU/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 13.61 11.49% 6.68%
STD: 0.67 0.36% 0.34%
COV: 4.90% 3.09% 5.14%

UPF Rating: 15.000

Critical
Scan UPF Wavelength
Location 1 13.15 387
Location 2 13.31 387
Location 3 14.38 387
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 2.0%/20%PU/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 13.55 8.62% 6.99%
STD: 0.18 0.15% 0.11%
COV: 1.33% 1.70% 1.55%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 13.36 387
Location 2 13.71 388
Location 3 13.58 388
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 2.5%/20%PU/Temp 100C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 15.01 7.14% 6.35%
STD: 0.93 0.95% 0.36%
COV: 6.21% 13.34% 5.67%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 16.00 388
Location 2 14.87 388
Location 3 14.15 388
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 2.5%/20%PU/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 14.66 8.43% 6.42%
STD: 0.56 0.10% 0.29%
COV: 3.83% 1.21% 4.45%

UPF Rating: 15.000

Critical
Scan UPF Wavelength
Location 1 14.08 388
Location 2 15.21 387
Location 3 14.68 387
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 2.5%/20%PU/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 14.47 7.27% 6.58%
STD: 0.70 0.48% 0.32%
COV: 4.87% 6.59% 4.85%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 15.24 388
Location 2 13.85 388
Location 3 14.31 388
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Sample :
Description:
Operator:
Client:
Comment:
Date:

Unit serial number:

Labsphere Transmittance Analyzer

UPF Report

Sericin 3.0%/20%PU/Temp 100C/Time 1min -HW

03/03/2015

0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range:

Number of Scans:
Mean:

STD:

COV:

UPF Rating: 15.000

Scan

Location 1
Location 2
Location 3
Location 4

Location 5

290-400 nm

UPF T(UVA)
5 5
15.84 10.69%
0.37 0.12%
2.31% 1.11%

UPF

15.91
15.51
16.15
15.42
16.23
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T(UVB)

5.64%
0.15%
2.68%

Critical
Wavelength
387
387
387
387
387



Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 3.0%/20%PU/Temp 120C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207
Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm

UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 15.43 6.89% 6.14%
STD: 0.25 0.50% 0.07%
COV: 1.60% 7.29% 1.22%
UPF Rating: 15.000
Critical
Scan UPF Wavelength
Location 1 15.62 388
Location 2 15.53 388
Location 3 15.15 388
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Labsphere Transmittance Analyzer
UPF Report

Sample :
Description: Sericin 3.0%/20%PU/Temp 140C/Time 1min -HW
Operator:
Client:
Comment:
Date: 03/03/2015
Unit serial number: 0428117207

Solar Irradiance Profile: AATCC 183:2000

Wavelength Range: 290-400 nm
UPF T(UVA) T(UVB)
Number of Scans: 3 3 3
Mean: 15.10 7.13% 6.31%
STD: 1.21 1.11% 0.51%
COV: 8.01% 15.61% 8.06%

UPF Rating: 15.000

Critical
Scan UPF Wavelength
Location 1 15.98 388
Location 2 15.59 388
Location 3 13.72 388
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Alternative study on UV protection and Anti-bacterial properties of cotton fabric finished with

sericin from degumming solution
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Abstract

Sericin is natural protein which has 16 types of usable amino acid. Sericin was coated on fibroin and stick fibroin or
silk fiber together. Silk degumming is a process of silk fabric production, to extract sericin off, to get fibroin fiber for
weaving. The degumming solution containing sericin will not be used for any benefit. Therefore, to reduce waste and value-
added woven fabric, the researcher aims to study using sericin from degumming solution treat on plain weave cotton fabric by
pad-dry method to enhance UV protection and Anti-bacterial properties of cotton fabric. This research proposes to examine
UV protection and Anti-bacterial properties of finished cotton fabric with sericin from degumming solution for various
condition. According to the results, the sericin concentration and drying temperature effect on UV protection and anti-
bacterial properties of finished cotton fabric. The cotton fabric was finished with 3 .0 % concentration of sericin from
degumming solution, padded with 95% pick-up by padder machine and dried at 100°C by stenter machine for 1 minute is the
best condition for finishing. The results confirmed that sericin have potential application for cotton fabric finishing and

producing UV protection and Anti-bacterial protection

Keywords: Silk Degumming, Sericin, UV protection, Anti-bacterial
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