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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
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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 basn stem (Ocimum 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/mmd) 1.114 +0.018 1.116 +0.018 1.139 + 0.01A 1.149+ 0.01A
Thickness (mm) 1.62 +£0.02A 1.67 £0.054 1.10 £ 0.058 1.70 £ 0.054
solubility (%) 28.39+1.00A 23.14+1.00°¢ 24.47+1.00°¢ 46.53 +1.00A
Moisture (%) 19.29+0.5°¢ 16.32+0.58 17.69+0.5°¢ 22.53+1.00A
Opacity (mm™?) 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)

J..pl;-@l:.:ufdj‘bw&)w(o J/a.\,ﬁ)[)H PSR IS

J b lad o o lond Sls guas Ry
(Pr/+0) i sdalive e 0555 Job s basless 5l G SHEIS e P BT S

_ Slow ; dle K, Kl gol> ol b oddesls b
Sl sl 5 J xS Sl 53 LIS Ol e b s Olmy Bl (N, NS 59 rb P oot
pH Ju'j) dl?r{) a3l Jy@_}:j a)LAG fld«’& g éﬂ g"jr"}::j‘\,’.b.ﬁ

Yoo ol laslas 5o a8 ol Jlade Lcils )53

181


http://dx.doi.org/10.22034/FSCT.22.159.169
https://fsct.modares.ac.ir/article-7-76402-fa.html

4..J§Qw§jb-rl¢ésjﬁu«w)ﬁ

Q}W)J:S‘jbtilﬁbﬂ‘\j{“

LS 5 os sl 4 e S LS oyl s
b el s sl s dagpel wsle al
Sy pmed Sl S 5 Al Gladed 4
Jﬁwd}uwﬁ@nwtdﬁj&,&uogg
SAL A 2w s e wl Ol Bl (S5
VA col 2als pH a5 5 cliS 50 sl la
(Al Gy ate od SC(YYY) DLSs 5 [V
SLsS obeml st T
L35 s ol 5V F sk Jte (oS 52 ST 0L 5 SIS
58 il 55T L SL A 5 Gt 1T ol 0
syls e s alize sl 0556 5 solee Fl s sy o el

Ir]

sRisels

0> Ol Bl il sl ojlae ol g g Vs pla g
et Zod a3l 153 0T ) 5 2S5,
SOl gme S8 Ga, a5 el 4y laa sl PH
oslas e 5155l Lo,y ss b 45 (pSH/00) Cudls 54
303 Sl ane Lgs PH s Ol dle sl gl
s Vsl e & by e PH JlGe o i A 5
Slie cpmi s Obe, Sle sbegl olae
RS s f“_;w 58 03 xS Sl 5 (Ve/eEYe/v0)
olas olgs b0 sl sl 53 (VArE/40) ke
il A edalie W5 4, L3 Ol b ol gl
$> M5 s 4 LS sl ale glaald opH

2 JS ol baglis 5o ale 3L 5 08 As]
(S 0553 Jsb o PH (il s 1S Jsane Lol 2

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
Film C 7.10+0.05 8.30 £ 0.05 A¢ 9.60 + 0.05 A° 10.30 £ 0.05 A2
Film 1 7.40 +£0.05 B¢ 7.10 +0.05 P 8.30 £0.05 ¢® 10.10 £ 0.05 B2
Film 2 6.90 +0.05 B¢ 7.80 +£0.05 B¢ 8.10 £ 0.05 Pb 9.70 + 0.05¢
Film 3 7.50 + 0.05 A¢ 7.20 +0.05 * 8.30 +0.05 B° 8.70+ 0.05%
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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 BP 527+0.5 A8
Film 1 1.32 +0.05 1.82 +0.05 B¢ 2.37 +£0.05 PP 465+0.5A8
Film 2 1.45 +0.05 BP 1.78 +0.05 BP 3.98 +0.05 A8 421+0.582
Film 3 1.72 £0.05 A° 1.81 +0.05 B¢ 3.65 + 0.05 P 454+0.57AB

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 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 ¢b 1.15+0.02 B¢ 0.71 +0.05 ba 0.06 +0.01 bd
Film 1 2.43 + (.05 Bb 0.25 + 0.02 Ad 1.65 +0.05 ¢ 2.54 +0.05 ¢
Film2 2.34 +0.05 Bb 0.12 + 0.02 Bd 2.24 +0.05 Bc 3.31+0.05 42
Film3 2.56 + 0.05 AP 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 AB2 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 22.34 % 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 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)

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 AP 14.45+ 0.5 Ab 12.43 £ 0.5 BCa
Film 1 11.06 £ 0.5 A° 112405 AC 12.65+ 0.5 Ab 14.81+05 A2
Film 2 11.06 £0.5 A¢ 11.11+05 A¢ 12.24+0.5 A0 135+ 05 B2
Film 3 11.06 £ 0.5 AP 11.04 % 0.5 AP 12.32+0.5 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 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 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 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 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 200ppm+ 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-
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
chains and reduces film matrix porosity. Anthosanin with many
hydroxy groups as a plasticizer increased the free volume and inter-
polymeric macromolecular mobility due to the reduction of
intermolecular forces and lower density, and as a result improved the
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
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
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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