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Figure 1: The total bacterial load changes and cool
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Figure 2: Diagram of pH changes during storage at
refrigerator temperature
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Table 1: Changes in Color Indicators Lab Sensors during the storage of minced meat in the refrigerator
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Br B Chitosan: Bromophenol blue Chitosan.
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Table 2: The correlation between microbial spoilage
indices with the index AE.

b s ls
o S TVB-N _PTC _TVC _ pH
Br Blue LJaY AN </AAQ </Yva
Br B Chitosan VYA Nitas N2 LIVEQ
Br Green .[589 <[FAY < IYOO < IOYA

Br Blue: Bromophenol blue
Br Green: Bromocresol green
Br B Chitosan: Bromophenol blue Chitosan.

S5 A

E5r5 Ol 5 ol sloodysl8 L ol (o)l Jsbo o
as bl coas el oS o coaS als a
Sl Lwgi gz g laoatsn lol use
B SloS 5 adei b aslsl jo g 098 o0 )'L(:T S
sloSus bge aslsl logyie s OlaS 5 Jud
i olge slud 5l Lol S 5 i b sns axsle
oS ol 5 Wsbion PH i s 5 o e
aslo b K a5 ol lis  Sen 5l Jol> ol
ol odl F > VIS u‘f)l.’ Oets SablB gl ks o
i 00l (3 Al 5SS

oy



EGJM/WJ@%JLA

Ol 2l ale s

fillets. International Journal of Food
Microbiology, 97(2): 209-214. DOI:
10.1016 /j.ijfoodmicro.2004.05.024

Connell, J.J., 1990. Control of Fish Quality.
Published by Fishing News Book. 3rd
edition, 122-150

Dudnyk, L., Janecek, E.R., Vaucher-Joset, J.
and Stellacci, F., 2018. Edible sensors for
meat and seafood freshness. Sensors and
Actuators B: Chemical, 259: 1108-1112.
DOI: 10.1016/j.snb.2017.12.057

Gimenez, B., Roncales, P. and Beltran, J.A.,
2002. Modified atmosphere packaging of
filleted rainbow trout. Journal of the
Science of Food and Agriculture, 82(10):
1154-1159. DOI: 10.1002/jsfa.1136

International Commission on
Microbiological Specifications for Foods
(ICMSF), 2002. Micro-organisms in foods
7, microbiological testing in food safety
management. Kluwer/ Plenum /Springer,
London.

Jorjani, S., 2014. Chemical composition and
fatty acid profile of common kilka
(Clupeonella cultriventris caspia). Caspian
Journal of Environmental Sciences, 12(1):
119-128.

Kakaei, S. and Shahbazi, Y., 2016. Effect of
chitosan-gelatin  film incorporated with
ethanolic red grape seed extract and
Ziziphora clinopodioides essential oil on
survival of Listeria monocytogenes and
chemical, microbial and sensory properties
of minced trout fillet. LWT-Food Science
and Technology, 72: 432-438. DOI:
10.1016/j.lwt.2016.05.021

oY

Kuswandi, B. and Nurfawaidi, A., 2017. On-
package dual sensors label based on pH
indicators for real-time monitoring of beef
freshness. Food Control, 82;: 91-100. Doi:
10.1016/j.foodcont.2017.06.028

Kuswandi, B., Wicaksono, Y., Abdullah, A.,
Heng, L.Y. and Ahmad, M., 2011. Smart
packaging: sensors for monitoring of food
quality and safety. Sensing and
Instrumentation for Food Quality and
Safety, 5(3-4), pp.137-146. DOl:
10.1007/s11694-011-.

Kuswandi, B., Larasati, T.S., Abdullah, A.
and Heng, L.Y., 2012. Real-time
monitoring of shrimp spoilage using on-
package sticker sensor based on natural dye
of curcumin. Food Analytical
Methods, 5(4), pp.881-889. DOl:
10.1007/s12161-011-

Kuswandi, B., Damayanti, F., Jayus, J.,
Abdullah, A. and Heng, L.Y., 2015.
Simple and low-cost on-package sticker
sensor based on litmus paper for real-time
monitoring of beef freshness. Journal of
Mathematical and Fundamental
Sciences, 47(3), pp.236-251. DOl:
10.5614%2Fj.math.fund.sci.2015.47.3.2

Listyarini, A., Sholihah, W., Imawan, C.
and Fitriana, R., 2017. August.
Colorimetrie method by using natural dye
for monitoring fish spoilage. In 2017
International ~ Seminar on  Sensors,
Instrumentation, Measurement and
Metrology (ISSIMM) (pp. 141-145). IEEE.
DOI: 10.1109/ISSIMM.2017.8124279


https://doi.org/10.1016/j.ijfoodmicro.2004.05.024
https://doi.org/10.1016/j.ijfoodmicro.2004.05.024
https://doi.org/10.1016/j.snb.2017.12.057
https://doi.org/10.1002/jsfa.1136
https://doi.org/10.1016/j.lwt.2016.05.021
https://doi.org/10.1016/j.lwt.2016.05.021
https://doi.org/10.1016/j.foodcont.2017.06.028
https://doi.org/10.1016/j.foodcont.2017.06.028
http://dx.doi.org/10.5614%2Fj.math.fund.sci.2015.47.3.2
http://dx.doi.org/10.5614%2Fj.math.fund.sci.2015.47.3.2
https://doi.org/10.1109/ISSIMM.2017.8124279

Q‘_}‘.SAAJ Lgﬁ:l

Mohan, C.O., Ravishankar, C.N. and

Srinivasagopal, T.K., 2008. Effect of O2
scavenger on the shelf-life of catfish
(Pangasius sutchi) steaks during chilled
storage. Journal of the Science of Food and
Agriculture, 88(3): 442-448. DOI:
10.1002/jsfa.3105

Ojagh, S.M., Rezaei, M., Razavi, S.H. and

Hosseini, S.M.H., 2010. Development and
evaluation of a novel biodegradable film
made from chitosan and cinnamon essential
oil with low affinity toward water. Food
Chemistry, 122(1), pp.161-166.  DOI:
10.1016/J.FOODCHEM.2010.02.033

Ovissipour, M., Rasco, B., Shiroodi, S.G.,

Modanlow, M., Gholami, S. and Nemati,
M., 2013. Antioxidant activity of protein
hydrolysates from whole anchovy sprat
(Clupeonella  engrauliformis)  prepared
using endogenous enzymes and commercial
proteases. Journal of the Science of Food
and Agriculture, 93(7):1718-1726. DOI:
10.1002/JSFA.5957

Perafkandeh, F. and Keymaram, F., 2012.

Evaluation and determine the amount of
recoverable reserves of Clupeonella
cultriventris caspia (Svetovidov, 1941) in
the the southern Caspian Sea, Journal of
Marine Science and Technology, 11(3): 16-
24,

Prietto, L., Mirapalhete, T.C., Pinto, V.Z,,

Hoffmann, J.F., Vanier, N.L., Lim, L.T.,

Dias, A.R.G. and da Rosa Zavareze, E.,
2017. pH-sensitive  films  containing
anthocyanins extracted from black bean
seed coat and red cabbage. LWT, 80,
pp.492-500. DOI: 10.1016/J.LWT.2017.
03.006

Silvestre, C., Duraccio, D. and Cimmino, S.,

2011. Food packaging based on polymer
nanomaterials. Progress in polymer
science, 36(12), pp.1766-1782. DOl:
10.1016 J.PROGPOLYMSCI.2011.02.003

Varlik, C., Ugur, M., Gokoglu, N. and Gun,

H., 1993. Quality control methods and
principals for aquaculture. Istanbul Society
of Food Technology, 17, 98. .

Zaragoza, P., Fernandez-Segovia, |I.,

Fuentes, A., Vivancos, J.L., Ros-Lis, J.V.,
Barat, J.M. and Martinez-Méfiez, R.,
2014. Monitorization of Atlantic salmon
(Salmo  salar) spoilage using an
optoelectronic nose. Sensors and Actuators
B: Chemical, 195, pp.478-485. DOI:
10.1016/J.SNB.2014.01.017

Zhai, X., Shi, J., Zou, X., Wang, S., Jiang,

C., Zhang, J., Huang, X., Zhang, W. and
Holmes, M., 2017. Novel colorimetric
films based on starch/polyvinyl alcohol
incorporated with roselle anthocyanins for
fish freshness monitoring. Food
hydrocolloids, 69, pp :308-317. DOI:
10.1016/J.FOODHYD.2017.02.014.

of


https://doi.org/10.1002/jsfa.3105
https://doi.org/10.1002/jsfa.3105
https://doi.org/10.1016/j.foodchem.2010.02.033
https://doi.org/10.1016/j.foodchem.2010.02.033
https://doi.org/10.1016/j.foodchem.2010.02.033
https://doi.org/10.1002/jsfa.5957
https://doi.org/10.1002/jsfa.5957
https://doi.org/10.1016/j.lwt.2017.03.006
https://doi.org/10.1016/j.lwt.2017.03.006
https://doi.org/10.1016/j.lwt.2017.03.006
https://doi.org/10.1016/j.progpolymsci.2011.02.003
https://doi.org/10.1016/j.progpolymsci.2011.02.003
https://doi.org/10.1016/j.progpolymsci.2011.02.003
https://doi.org/10.1016/j.snb.2014.01.017
https://doi.org/10.1016/j.snb.2014.01.017
https://doi.org/10.1016/j.snb.2014.01.017
https://doi.org/10.1016/j.foodhyd.2017.02.014
https://doi.org/10.1016/j.foodhyd.2017.02.014
https://doi.org/10.1016/j.foodhyd.2017.02.014

Iranian Scientific Fisheries Journal Vol. 28, No.4

Comparison of the performance of bromophenol blue and bromocresol
green Sensors in determining the microbial spoilage of
(Clupeonella cultriventris caspia) stored in the refrigerator

Naghdi Sh.!; Rezaei M.'"; Bahramifar N.?
“rezai_ma@modares.ac.ir

1- Seafood Processing Department, Marine Sciences Faculty, Tarbiat Modares University,
Noor, Iran

2- Environment Department, Marine Sciences Faculty, Tarbiat Modares University, Noor,
Iran

Abstract

In this study, a sensor based on chitosan biofilm with bromophenol blue and bromocresol
green sensors based on filter paper were used to determine the bacterial quality of common
Kilka fish mince in refrigerated temperature. The total viable bacterial count (TVCs) on day
zero was 3.473 log CFU / gr, which at the end of the storage period was changed to 6.497 log
CFU / gr (p <0.05). The psychrotrophic bacterial counts (PTCs) at the beginning storage time
was a 1.473 log CFU / gr and increased during the refrigerated storage time and achieved to
7.516 log CFU / gr (p <0.05). Total volatile basic nitrogen (TVB-N) at the beginning of the
storage period was 7.01mg N/100g, which increased to 44.348 mg N/100g at the end of the
storage (p <0.05). The pH during storage time changed from 6.105 to 6.827 (p <0.05). The
correlation among microbial, chemical and color change values (AE) was different, and the
highest correlation was observed in bromophenol blue indicator, which correlates with TVCs,
The PTCs, TVB-N and pH were 0.941, 0.989, 0.912 and 0.779, respectively (p <0.05). Based
on the results of this study, it was found which bacterial and chemical changes spoilage in the
minced fish package was simultaneous with the sensors color change and they show a quality
decrease as form color change.
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