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Fig 3 Structural changes of curcumin toward pH changes
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Table 1 Color parameters of colorimetric indicator based on curcumin toward pH changes

Colorimetric indicator based on curcumin

COlOI' parameters pH
L* a* b*
75.37+0.01° 0.38+0.01° 57.43+0.01° 5
65.28+0.14° 4.77+0.02" 60.35+0.02° 6
58.45+0.04° 17./47+0.01¢ 69.71+0.01° 7
51.16+0.03¢ 20.26+0.01¢ 73.84+0.02¢ 8
47.73+0.00° 23.38+0.01° 76.33+0.02° 9
42.63+0.05° 27.2740.02° 80.15+0.00° 10
40.63+0.178 29.31+0.01° 82.528+0.01° 11

*The small letters indicate a significant difference in the 95% confidence level (p<0.05).
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Fig 6 Colorimetric indicator response (AE) toward various pH value and also pictures of this indicator at
different pH
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Fig 7 FTIR spectra of (a) Curcumin, (b) Cellulose paper, and (¢) Curcumin indicator

ol osls QLIS Y dgd 53 5, T b e sSHS Glee 2
2l Sy el s e sdalie &S kiles ol
Wols LT Ky 5 Llaxlls 0oy b (g mis & Sl
Q.:yjb osliiwl aS C.»g Ql};@ [URRESU P WA Q_Sl., C_,.;U

dls dal g gl b A b Slalis cpl 5l s

Sy b sslul —E-Y-¥
sl Sns 5l S e Ko g Sllbs K5 ol
owsSssS sl Sl glul oLl sk 4 il s
Lol el b bSLb: &) Sk ol b

@LZ.) C_,J; )b.g LS"L’))\ S cﬁ.w k.i.‘:) oli:.w} )\ oalai!

Table 2 Color stability of indicator based on cucumin

Colorimetric indicator based on curcumin

color appearance parameters (day) Time
L* a* b*
79.68+00.00 -2.45+00.00 18.48+00.00 1-30
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Table 3 Color parameters of colorimetric indicator toward diferent volatile compounds

color parameters volatile

L* a* b* compounds
79.63 -2.45 39.12 Control
52.81 17.42 67.22 trimethylamine
54.53 16.43 57.71 Dimethylamine
67.77 1.26 60.47 Acetic acid
78.72 -2.44 39.10 Hexan
78.32 -2.35 39.27 1-hexanol
79.52 -2.34 39.45 Acetone
78.60 -1.74 40.17 Methanethiol
77.27 -1.59 40.22 Hydrogensulfide

*The small letters indicate a significant difference in the 95% confidence level (p<0.05).

ph e bl 2l Sy w sy Ko Sl eSS
Ol 52 e SHS el p e ) b SLabid il e
2o A e ko ) SHE K, Sl sles ol
3o 5 e ez 3 Sl W) (IS Oley ke 2
Sy Sk b ca Sy sl s paslse
el Oles )3 S 55 LIS e ialed 4 1y e g
Olye w1y S8 Il 5 Son gladi 8 ale 28 5l
3 2 LSl e 00 5 uled e G (S s
olial op S 5 551 e Olge 4 s 5l SIS el
Gan Slamsl buy s w5 S
S 5 S 5 il 5 Ll (el ge g3 g gladi S
SR ols g clle ) ol (Ll g peie 0 L
ol w8 sl Sl Ol g jesie S b ool en
sl Slals K @l uss il s e 4 5 ol iy
A sl ol e 3 e SHS Wl e K
B o s bS5 Dl ) S o5k & AL e

I il’fj‘k;‘ odalin

e

Soeslaal U T Jp el slld vy

e K, Sl
a3 A3 sl iy 5o skl s o =l e ers L
bl sl bl skl 4 e S, Sl
S Sl pe Ulse o gk Slo L8 5l (sl
A3 S ooliand PH S Olge 4 on 5555 b S5
2o Ky Sl K ol plar 4 5 A IS
skt (Mg Al 2 S Gl S 4 aS eSS Wb
e 4) Jlsy glos 5 (el T s @) laes (sl 2
e il L s e 0L 1y Kokt eslizel (g, VY
S0 303 3 eSS wl xSl K OIS ol
s LSl oS Iy i g3 4 il UL
o & &8 S Olabl L Ol J5 b i m
Sy e ol ale slid boeds W5 5 3 SlS 5
2B S )l oS 5 Sl des e SH S 0l Sl
5 Jasle el g 035508 LSl dites Jams PH ot o

sl p e K Sl K s bile sl Sl


http://dx.doi.org/10.52547/fsct.19.122.155
https://dorl.net/dor/20.1001.1.20088787.1401.19.122.12.5
https://fsct.modares.ac.ir/article-7-56305-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-30 ]

[ DOR: 20.1001.1.20088787.1401.19.122.12.5 ]

[ DOI: 10.52547/fsct.19.122.155 ]

\i'\g’ﬂ})jfé Aq 092 AYY AJLM;

Fig 8 Color changes of colorimetric indicator for fish at room tempurature during 0 hours (a), 6 hours (b),12
hours(c),18 hours(d),24 hours(e),30 hours(f),36 hours(g),42 hours(h)48 hours(v),54 hours(x), 60 hours(z) of

Fig 9 Color changes of colorimetric indicator for fish at refrigerator during 0 hours (a), 1 day (b), 2 day(c),3
day(d), 4 day(e),5 day(f), 6 day(g),7 day(h) 8 day(v),9 day(x), 10 day(z),11 day(n),12 day(m) of storage
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Table 4 Color parameters of colorimetric indicator for fish at room tempurature

color parameters Time of

storage

L* a* b* (hours)
79.72+0.07 -2.91+0.62" 39.03+0.59' 0
74.560.02! -0.1940.06' 51.65+0.54" 6
71.82+0.61 0.39+0.03' 57.71+0.36° 12
67.77+0.03" 1.26+0.03" 60.47+0.34" 18
65.29+0.218 4.62+0.14% 62.38+0.09° 24
62.06+0.02" 6.290.00" 63.78+0.05% 30
61.44+0.15° 7.34+0.09° 64.45+0.09% 36
58.90+0.60" 11.32+0.15¢ 65.17+0.09° 42
56.19+0.11° 13.2540.04° 66.50+0.31¢ 48
54.27+0.14° 15.40+0.06" 67/22+0.07" 54
52.87+0.11° 17.4440.24° 69/02+0.16" 60

*The small letters indicate a significant difference in the 95% confidence level (p<0.05).

Table 5 Color parameters of colorimetric indicator for fish at refrigerator

color appearance parameters Time of
storage
L* a* b* (days)
78.62+0.54" -2.6440.07' 39.42+0.14" 0
75.52+0.27° -0.30+0.079 51.97+0.07 1
74.78+0.12° 0.20£0.039 53.09+0.08' 2
72.460.09° 0.46=0.01° 57.46+0.19" 3
68.62+0.13° 1.28+0.02! 60.47+0.32¢ 4
65.30+0.03" 4.64+0.09" 62.37+0.07" 5
62.06+0.05¢ 6.82+0.132 64.19+0.08° 6
61.33+0.05" 7.4120.02" 65.08+0.04 7
59.43+0.15' 11.4140.33° 66.60+0.16° 8
57.34+0.09’ 13.79:0.09° 68.26+0.04° 9
54.20+0.03" 15.30+£0.25% 68.67+0.12° 10
53.75+0.09' 16.12+0.13™ 69.26+0.20° 11
52.85+0.12" 16.90+0.10° 70.2040.05° 12

*The small letters indicate a significant difference in the 95% confidence level (p<0.05).
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Fig 10 Color changes of indicator (AE) and qualitative parameters of fish during storage at room temprature
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Fig 11 Color changes of indicator (AE) and qualitative parameters of fish during storage at refrigerator
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Keywords: quality characteristics of fish such as total viable count, pH, and TVB-N were
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Intelligent packaging, absorption than the control, excellent stability during storage for 30 days, and high
Colorimetric indicator, selectivity to pH changes. The FTIR results showed that the curcumin was well
Meat products, stabilized on cellulose filter paper. The results of color changes of the indicator
Curcumin during fish storage indicated that with increasing the storage time, the brightness
(L *) of the indicator based on curcumin significantly decreased and red-green (a
10.52547/fsct.19.122.155 *) and yellow - Blue (b *) parameters increased. Colorimetric indicator based on

curcumin indicated significant color changes from yellow to orange due to
sensitivity to pH and detection of TVB-N and hydrogen sulfide compounds.
According to the results obtained from the qualitative characteristics of fish in
relation to performance and function of colorimetric indicator during fish spoilage,
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