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Fig 1 Examples of produced films (A) and film color factor measurement system (B)
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Table 1 A List of films prepared based on the central composite design

Film A: WO, (mg)

B: Norbixin (ml)

1 0.00
2 50.00
3 100.00
4 50.00
5 0.00
6 50.00
7 100.00
8 0.00
9 50.00
10 50.00
11 100.00
12 50.00
13 50.00

2.50
2.50
5.00
0.00
5.00
2.50
2.50
0.00
2.50
2.50
0.00
2.50
5.00

Yo


http://dx.doi.org/10.22034/FSCT.19.135.31
https://dorl.net/dor/20.1001.1.20088787.1402.20.135.4.0
https://fsct.modares.ac.ir/article-7-66728-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-02 ]

[ DOR: 20.1001.1.20088787.1402.20.135.4.0 ]

[ DOI: 10.22034/FSCT.19.135.31 ]

s STl 5 s ol

OLKan 5ol gals

Table 1 B List of tests performed for crystalline, thermal and antimicrobial properties

Film A: WO3 (mg) B: Norbixin (ml)
*Control (Pure Muc/Al) 0 0
Muc/AVWO 100 0
Muc/AI/NB 0 5
Muc/AVWO/NB 100 5

* Muc: Mucilage; Al: Alginate; WO: WOj3; NB:Norbixin
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Table 2 Antibacterial properties of mucilage/alginate film and its composites

Diameter of non-growth area

(mm) B: Norbixin A: WO; Film
E. coli S. aureus (ml) (mg)

a a Control (Pure
12403 18+0.65 0 0 Muc/Al)
2340.4° 2840.8° 0 100 Muc/Al/WO
17+0.4° 2240.3° 5 0 Muc/Al/NB
25+0.7¢ 32+0.7¢ 5 100 Muc/Al/WO/NB

* In each column, the non-identical letter indicates the significance of the differences at the 95% probability level.
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Thermal resistance, norbixin. Examining the factor a shows that this factor has increased with the

Mechanical resistance, increase of norbixin and tungsten oxide nanoparticles. Examining factor b (blue-

Antibacterial polymers and Smart yellow) shows that with the increase of norbixin and tungsten oxide nanoparticles,

packaging. this factor has increased. By examining the XRD spectrum of the pure
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