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Table 1. Treatments produced from basil stem color marker and cmc based on rice bran fiber.

Name Sample(film) CMC(g) Glycerol 10Stock cmc (g) DDW
% (9)%souton

FilmC - 0.2 0.75 - 75

Film 1 Fiber 100ppm+200ppm En anto 0.2 0.75 5 75

Film 2 Fiber 100ppm+400ppm En anto 0.2 0.75 5 75

Film 3 Fiber 100ppm+600ppm En anto 0.2 0.75 5 75
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Table 2. Effects of pH (2-12) on anthocyanin extracted from basil stem (Ocimum basilicum).

pH Absorption
control 0.295
7 0.2710
2 0.2369
4 0.3124
6 1.2188
8 0.1806
10 0.1782
12 0.2552

——_,

Figure 1. Examination of entocyanine extracted from basil stem (Ocimum basilicum) at pH (2-12)
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Table 3. The amount of TFC, DPPH of anthocyanin extracted from basil stem (Ocimum basilicum)

Property Amount Unit
TFC 365.32 GAE/g
DPPH 82.25 %
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Figure 2. Calibration of TFC, DPPH of anthocyanin extracted from basil stem (Ocimum basilicum)
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Figure 3. Fourier transform infrared spectroscopy in the identification of functional groups of anthocyanin
extracted from basil stem from wavelength 400 to 4000 cm™* (Ocimum basilicum)
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Figure 4. Changes of bioenic gases on the film containing anthocyanin marker extracted from basil stem
(Ocimum basilicum)
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Figure 5. Morphology of the film containing endocyanine marker of basil stem (OC|mum basilicum). (Film C
(control): 0.2 gr of CMC + 0.75% Glycerol + 75 gr double distilled water, Film 1: Rice bran fiber 100ppm+
200ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC + 0.75 % Glycerol+ 10 Stock cmc souton % +
75 g Double distilled water, Film 2: Rice bran fiber 100ppm+ 400ppm Basil stem anthocyanin extract
encapsulated+ 0.2 g CMC+ 0.75 % Glycerol +10 Stock cmc souton % + 75 g Double distilled water, Film 3: Rice
bran fiber 100ppm+ 600ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol+ 10
Stock cmc souton %+ 75 g Double distilled water)
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Table 4. The results of the physicochemical characteristics of the film containing the color indicator of basil
stem based on rice bran fiber.

Treatment Day 1 Day10 Day20 Day30
density(g/mm®) 1.114+0.018 1.116 +0.018 1.139+0.014 1.149+ 0.014
Thickness (mm) 1.62 +0.024 1.67 +£0.054 1.10+0.058 1.70 £ 0.054
solubility (%) 28.39 +1.004 23.14 +1.00¢ 24.47 £ 1.00¢ 46.53 +1.004
Moisture (%) 19.29 +0.5°€ 16.32+0.58 17.69+0.5€ 22.53+1.004
Opacity (mm™ 1) 43.26 +1.00A 22.45+1.008 20.92+1.008 18.34+0.58

Different alphabets a,b indicates significant difference between groups. (Film C (control): 0.2 gr of CMC + 0.75%
Glycerol + 75 gr double distilled water, Film 1: Rice bran fiber 100ppm+ 200ppm Basil stem anthocyanin extract
encapsulated+ 0.2 g CMC + 0.75 % Glycerol+ 10 Stock cmc souton % + 75 g Double distilled water, Film 2: Rice
bran fiber 100ppm+ 400ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol +10
Stock cmc souton % + 75 g Double distilled water, Film 3: Rice bran fiber 100ppm+ 600ppm Basil stem
anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol+ 10 Stock cmc souton %+ 75 g Double distilled
water)
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Table 5. Examining the pH of fish samples coated with a film containing basil stem color indicator based on rice

bran fiber.
Treatment Day 1 Day10 Day20 Day30
FilmC 7.10 +0.05 8.30 £ 0.05 A¢ 9.60 + 0.05 Ap 10.30 £ 0.05 A2
Film 1 7.40 +0.05 B 7.10 +0.05 bd 8.30 £ 0.05 b 10.10 + 0.05 Ba
Film 2 6.90 + 0.05 Pd 7.80 £ 0.05 B 8.10 + 0.05 PP 9.70 £ 0.05¢
Film 3 7.50 +0.05 A¢ 7.20 +0.05 ¢d 8.30 + 0.05 Bb 8.70 + 0.05Pa

The results are presented in the form of average standard deviation for each treatment, all experiments were done
in three repetitions. In each column, the values with different uppercase letters and in each row the values with
different lowercase letters have a significant difference at the 5% level. (Film C (control): 0.2 gr of CMC + 0.75%
Glycerol + 75 gr double distilled water, Film 1: Rice bran fiber 100ppm+ 200ppm Basil stem anthocyanin extract
encapsulated+ 0.2 g CMC + 0.75 % Glycerol+ 10 Stock cmc souton % + 75 g Double distilled water, Film 2: Rice
bran fiber 100ppm+ 400ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol +10
Stock cmc souton % + 75 g Double distilled water, Film 3: Rice bran fiber 100ppm+ 600ppm Basil stem
anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol+ 10 Stock cmc souton %+ 75 g Double distilled

water)
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Table 6. Fatty acid results of fish coated with rice bran fiber-based basil stem color indicator.

Treatment Day 1 Day10 Day20 Day30
Film C 0.015 + 0.001 Pd 2.43+0.05 A° 3.87 +£0.05 B0 527+0.5 A2
Film 1 1.32 +0.05 1.82 +0.05 B¢ 2.37 +£0.05 PP 465+ 0. 5482
Film 2 1.45 +0.05 BP 1.78 +0.05 BP 3.98 +0.05 A2 421+0.582
Film 3 1.72 £0.05 A° 1.81 +0.05 B¢ 3.65 +0.05 P 454+0,5A82

The results are presented in the form of average standard deviation for each of the treatments, all the experiments
were done in three repetitions. In each column, the values with different uppercase letters and in each row the
values with different lowercase letters have a significant difference at the 5% level. (Film C (control): 0.2 gr of
CMC + 0.75% Glycerol + 75 gr double distilled water, Film 1: Rice bran fiber 100ppm+ 200ppm Basil stem
anthocyanin extract encapsulated+ 0.2 g CMC + 0.75 % Glycerol+ 10 Stock cmc souton % + 75 g Double distilled
water, Film 2: Rice bran fiber 100ppm+ 400ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75
% Glycerol +10 Stock cmc souton % + 75 g Double distilled water, Film 3: Rice bran fiber 200ppm+ 600ppm
Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol+ 10 Stock cmc souton %+ 75 g
Double distilled water)
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Figure 6. Color change of anthocyanin indicator extracted from basil stem on the freshness of lionfish (Siganus

commersonnii) at 4°C
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Table 7. The results of trimethylamine changes of fish coated with a film containing basil stem color marker

based on rice bran fiber

Treatment Day 1 Day10 Day20 Day30
Control 0.59 +0.05 ©P 1.15+0.02 B¢ 0.71+0.05 P2 0.06 +0.01 ™
Film 1 2.43 +0.05 B 0.25 +0.02 Ad 1.65+0.05 ¢ 2.54 +0.05
Film2 2.34 +0.05 B 0.12 +0.02 B 2.24 +0.05 B¢ 3.31+0.05 48
Film3 2.56 +0.05 A 0.03+0.01 ¢ 2.54 £0.05 AP 2.97 +0.05 B2

The results are presented in the form of average standard deviation for each of the treatments, all the experiments
were done in three repetitions. In each column, the values with different uppercase letters and in each row the
values with different lowercase letters have a significant difference at the 5% level. (Film C (control): 0.2 gr of
CMC + 0.75% Glycerol + 75 gr double distilled water, Film 1: Rice bran fiber 100ppm+ 200ppm Basil stem
anthocyanin extract encapsulated+ 0.2 g CMC + 0.75 % Glycerol+ 10 Stock cmc souton % + 75 g Double distilled
water, Film 2: Rice bran fiber 100ppm+ 400ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75
% Glycerol +10 Stock cmc souton % + 75 g Double distilled water, Film 3: Rice bran fiber 100ppm+ 600ppm
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Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol+ 10 Stock cmc souton %+ 75 g
Double distilled water)

Table 8. The results of protein changes of fish coated with a film containing basil stem color marker based on rice
bran fiber

Treatment Day 1 Day10 Day20 Day30
Film C 20.32 +1.00 A2 21.34 +1.00 ABa 20.74 +1.00 A2 20.54 +1.00 A2
Film 1 21.32+1.00 A2 19.32 +1.00 €0 21.47 +1.00 A2 21.16 +1.00 A2
Film 2 20.32 +1.00 AP 2234 +1.00 A2 22.43 +1.00 A2 19.15+ 0.5 AP
Film 3 20.16 + 1.00 A2 20.45 + 1.00 BC2 21.27 +1.00 A2 20.47 +1.00 A2

The results are presented in the form of average standard deviation for each of the treatments, all the experiments
were done in three repetitions. In each column, the values with different uppercase letters and in each row the
values with different lowercase letters have a significant difference at the 5% level. (Film C (control): 0.2 gr of
CMC + 0.75% Glycerol + 75 gr double distilled water, Film 1: Rice bran fiber 100ppm+ 200ppm Basil stem
anthocyanin extract encapsulated+ 0.2 g CMC + 0.75 % Glycerol+ 10 Stock cmc souton % + 75 g Double distilled
water, Film 2: Rice bran fiber 1200ppm+ 400ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75
% Glycerol +10 Stock cmc souton % + 75 g Double distilled water, Film 3: Rice bran fiber 200ppm+ 600ppm
Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol+ 10 Stock cmc souton %+ 75 g
Double distilled water)

Table 9. The results of changes in volatile nitrogen of whole fish coated with a film containing basil stem color
marker based on rice bran fiber

Treatment Day 1 Day10 Day20 Day30
Film C 11.01+05 11.3+05 A0 14.45 +0.5 A0 12.43 + 0.5 BCa
Film 1 11.06 £0.5 A¢ 112405 A¢ 12.65+0.5 AP 14.81+05 A2
Film 2 11.06 £ 0.5 A° 1111+ 0.5 A¢ 12.24+ 0.5 Ab 135+ 05 B2
Film 3 11.06 + 0.5 AP 11.04+ 0.5 Ab 12.32+05 A2 13.09 0.5 ©2

The results are presented in the form of average standard deviation for each of the treatments, all the experiments
were done in three repetitions. In each column, the values with different uppercase letters and in each row the
values with different lowercase letters have a significant difference at the 5% level. (Film C (control): 0.2 gr of
CMC + 0.75% Glycerol + 75 gr double distilled water, Film 1: Rice bran fiber 100ppm+ 200ppm Basil stem
anthocyanin extract encapsulated+ 0.2 g CMC + 0.75 % Glycerol+ 10 Stock cmc souton % + 75 g Double distilled
water, Film 2: Rice bran fiber 1200ppm+ 400ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75
% Glycerol +10 Stock cmc souton % + 75 g Double distilled water, Film 3: Rice bran fiber 100ppm+ 600ppm
Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol+ 10 Stock cmc souton %+ 75 g
Double distilled water)
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Figure 7. Comparison of antioxidant changes of fish coated with a film containing basil stem color marker based
on rice bran fiber. (Film C (control): 0.2 gr of CMC + 0.75% Glycerol + 75 gr double distilled water, Film 1: Rice
bran fiber 100ppm+ 200ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC + 0.75 % Glycerol+ 10
Stock cmc souton % + 75 g Double distilled water, Film 2: Rice bran fiber 100ppm+ 400ppm Basil stem
anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol +10 Stock cmc souton % + 75 g Double distilled
water, Film 3: Rice bran fiber 100ppm+ 600ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75
% Glycerol+ 10 Stock cmc souton %+ 75 g Double distilled water)
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Figure 8.Comparison of changes in thiobarbiotic acid of fish coated with a film containing basil stem color marker
based on rice bran fiber. (Film C (control): 0.2 gr of CMC + 0.75% Glycerol + 75 gr double distilled water, Film
1: Rice bran fiber 100ppm+ 200ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC + 0.75 %
Glycerol+ 10 Stock cmc souton % + 75 g Double distilled water, Film 2: Rice bran fiber 100ppm+ 400ppm Basil
stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol +10 Stock cmc souton % + 75 g Double
distilled water, Film 3: Rice bran fiber 100ppm+ 600ppm Basil stem anthocyanin extract encapsulated+ 0.2 g
CMC+ 0.75 % Glycerol+ 10 Stock cmc souton %+ 75 g Double distilled water)
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Figure 9.Spectrometry FTIR of coated fish containing anthocyanin indicator from the film containing basil stem
color indicator based on rice bran fiber. (Film C (control): 0.2 gr of CMC + 0.75% Glycerol + 75 gr double
distilled water, Film 1: Rice bran fiber 100ppm+ 200ppm Basil stem anthocyanin extract encapsulated+ 0.2 g
CMC +0.75 % Glycerol+ 10 Stock cmc souton % + 75 g Double distilled water, Film 2: Rice bran fiber 100ppm-+
400ppm Basil stem anthocyanin extract encapsulated+ 0.2 g CMC+ 0.75 % Glycerol +10 Stock cmc souton % +
75 g Double distilled water, Film 3: Rice bran fiber 100ppm+ 600ppm Basil stem anthocyanin extract
encapsulated+ 0.2 g CMC+ 0.75 % Glycerol+ 10 Stock cmc souton %+ 75 g Double distilled water)
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The production this trend, the aim of this research is to design a sensor
containing a basil stem color indicator based on rice bran fiber to
determine the quality of lionfish (Siganus commersonnii) kept for 1-
Received:2024/8/3 30 days at refrigerator temperature. In this study, a factorial design
was used to evaluate the effects of control treatments, 200 ppm, 400
ppm and 600 ppm. The results of scanning electron microscopy
showed that basil stem anthocyanin extract causes changes in polymer
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hydroxy groups as a plasticizer increased the free volume and inter-
Color marker, polymeric macromolecular mobility due to the reduction of
Edible film, intermolecular forces and lower density, and as a result improved the
Spoilage monitoring stretchability and flexibility of the layers. In addition, the chemical

properties (pH, thiobarbituric acid and nitrogen compounds) for all
samples increased with increasing storage time up to 30 days. In FTIR
spectroscopy, it was observed that on day zero, life of lionfish fillets.
Basil stem anthocyanin extract and rice bran fiber can be used as a
10.22034/FSCT.22.159.169.  suitable indicator the removal of carbonyl in anthocyanin extract of
basil stem increased the hydroxyl band and acidified the environment.
Antioxidant properties of basil stem anthocyanin extract in the
yazdanpanah2004@gmail.com presence of phenolic compounds have prevented the initiation of free
radical chain reactions and reduced it. The film containing the color
indicator of anthocyanin extract of basil stem based on rice bran fiber
has the potential to increase the quality and shelf to investigate
changes in spoilage in packaged food products.
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