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1. Lactic Acid Bacteria
2. Lactobacillus
3. Bifidobacteria
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1. Brain Heart Infusion Broth
2. Optical Density
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Table 1 Treatment used in this experiment

Sodium alginate

Treatments percentage ‘Whey percentage Type of bacteria
Control - - _
1 0/5 2 Pediococcus acidilactici
2 0/5 2 Lactobacillus plantarum
3 1 2 Pediococcus acidilactici
4 1 2 Lactobacillus plantarum
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Table 2 Effect of time and different treatments on brightness (L * value) of rainbow trout fillet
containing probiotic coating during refrigerator storage (4 + 1°C)

Storage time

(days) Treatments
Control Treatment 1 Treatment 2 Treatment 3 Treatment 4
0 55.69 +3.16° 60.66 + 1.06™° 61.98 £2.27% 59.07 +2.08"%* 59.84 +3.63"
59.10 + 6.04 *° 54.16 + 2.24" 53.31+2.13% 57.14+85.675%%  61.03 +6.0445
56.09 + 1.544° 5531 +3.754° 57.64 + 1.024° 55.15+2.494° 56.86 + 5.64 A
21 64.96 +3.02 64.89 +3.76“* 58.79 + 3.94¢%® 59.78 £2.41* 56.52+£2.25%

*Values are mean + standard deviation of three determinations (n=3).
Capital letters in the same line indicate significant differences (p<0.05) of treatments.
Small letters in the same column indicate significant differences (p<0.05) of storage.
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Table 3 Effect of time and different treatments on redness / greenness (a * value) of rainbow trout
fillet containing probiotic coating during refrigerator storage (4 + 1°C)

Storage time

Treatment 2

Treatment 3

Treatment 4

(days) Treatments
Control Treatment 1
0 13.81 £2.33% 938+ 1.12%
7 11.71 + 3.84% 19.79 £ 1.78 B
14 1522+ 1,525 21.12+£3.75%
21 12.49 +2.70 5 11.95+ 1,99 B

14.40 + 1.83™°
24.61 £2.774

17.36 +1.51 %
20.49 £2.564

12.52 £2.09%°
10.34 £2.248°

21.44+2.63%
20.49 +2.56*

14 +2.99”
12.21 + 2.785¢

17.17 +4.77%°
22.34+£2.4942

*Values are mean + standard deviation of three determinations(n=3).
Capital letters in the same line indicate significant differences (p<0.05) of treatments.
Small letters in the same column indicate significant differences (p<0.05) of storage.
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Table 4 Effect of time and different treatments on yellowness / blueness (b * value) of rainbow trout
fillet containing probiotic coating during refrigerator storage (4 + 1°C)

Storage time

Treatment 2

Treatment 3

Treatment 4

(days) Treatments
Control Treatment 1

0 21.7 +4.58° 4734 +2.11%

7 21.77 +2.54° 47.82 +4.844
14 19.98 + 3.425° 37.17 + 4.28%°
21 19.35 +1.79™® 31.09 + 1.42°°

52.53 +1.04™
49.05+£2.134
34.18 +1.87%°
32.77 + 4.455¢°

50.4 + 1.95°%
33.68 +2.825°
33.59 +3.074°
36.05 + 1.36 25

50.55 +2.07°%
34.25+£2265
33.92 +5.654°
38.72 +2.884°

*Values are mean + standard deviation of three determinations(n=3).
Capital letters in the same line indicate significant differences (p<0.05) of treatments.
Small letters in the same column indicate significant differences (p<0.05) of storage.
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Table 5 Effect of time and different treatments on hardness cycle (g) of rainbow trout fillet containing
probiotic coating during refrigerator storage (4 + 1°C)

Storage time

Treatments
(days)
Control Treatment 1 Treatment 2 Treatment 3 Treatment 4
0 420 £ 0.07% 225 £4.5% 304 +10.61%° 835+ 125™ 416 £57.79™
7 1090 + 366.18™ 864 + 210" 504 + 38.89™ 586 + 895 346 +10.385
14 792 + 60.81"* 636 +190.12%° 409 + 1.41°™ 310 + 65 462 + 8.48“
21 1034 + 139.1* 102 +5.65° 106 + 0.7 838 £ 161.22* 432 £ 67.29%
*Values are mean + standard deviation of three determinations(n=3).
Capital letters in the same line indicate significant differences (p<0.05) of treatments.
Small letters in the same column indicate significant differences (p<0.05) of storage.
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Table 6 Effect of time and different treatments on deformation at hardness (mm) of rainbow trout
fillet containing probiotic coating during refrigerator storage (4 + 1°C)

Storage time

(days) Treatments
Control Treatment 1 Treatment 2 Treatment 3 Treatment 4
0 5.99 + 0.074 5.99 + 0.074¢ 5.81+0.26% 5.99 + (.07 5.99+£0.04
7 5.93+0.07° 8.95+0.07"° 8.12+1.21% 6+ 0.0 6+0.0
14 5.93 +0.07% 8.97 +0.01"¢ 8.62 +0.5% 5.99 +0.07 5.99+0.07<
21 5.98 +0.07 5.94 + 0.0 5.9+ 0.05° 6 + 0.0 5.96 + 0.0345°

*Values are mean + standard deviation of three determinations(n=3).

Capital letters in the same line indicate significant differences (p<0.05) of treatments.
Small letters in the same column indicate significant differences (p<0.05) of storage.
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Table 7 Effect of time and different treatments on firmness (g/mm) of rainbow trout fillet containing
probiotic coating during refrigerator storage (4 + 1°C)

Storage time

(days) Treatments
Control Treatment 1 Treatment 2 Treatment 3 Treatment 4
0 2518 + 96.44%" 1351 + 39.74%° 1789 + 956.88™° 5022 +266.23% 2494 +219.08™
6466 + 276.24% 7740 + 184.534 4120 + 929.37" 3519 + 538.81B8C® 2076 + 644.88
4700 + 355.314 5780 + 167.19"° 3525+ 220.41% 1858 +392.18® 2769 + 47.65¢
21 6192 + 188.05% 605 + 33.6%° 628 + 1.85% 5028 + 967.324 2583 +228.58"
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*Values are mean + standard deviation of three determinations(n=3).
Capital letters in the same line indicate significant differences (p<0.05) of treatments.
Small letters in the same column indicate significant differences (p<0.05) of storage.

5 (YY) oL ss s Lopez de Lacey ol ks
53 a3 Laol 43 S V] (YY) 0l Kes 5 Vatavali
Ole 3,0 Cillan caniils j2alS (gl (50,53 OLL
330 4 Sl SOIES (50553 (b 3 i ed ele 3 (9355
Bl L G ol s (P<e,00) 5 Sy 2alS i
53,0 Slsen (Y 8) 0 Kes 5 Lopez de Lacey
3358 Gae 5 358 Sa e bk 3 (3L Sl L e
L el Oln SO 15 cditns Jl3) 55 2 oYL Cenl
S sla bl DWV] sl e 3L (S ppenss
5 dd Sl o3 ) alas SLS 5 g Llul ooy
O e edsan A0S e L3l ale sl oS
S o3l 25 s Sad gl g dlas Sl s b b s
23 AT s ale sl ClS fals v anls
Pl 5 358 Gae gy il 3L Gla et Ll o s
Sl I VL oo 53 (Sosmsn Sidsg 5l oslind 3
Lasles plow ao o ald 3L codS g L= 40 e
Ol 5 Li cliiss 2L L i ol o s S
L bl s VAT (YY) oL 5 Martinez 5 (Y+\Y)
Sheslarul ( A 55b an s cllas il s el
S n S SL sl wde ST SV Glads s
Jsb o3 el e (eSS lp Bl o (8 5T slajles)

23 ao g b 55 (S5lue 5

S S 4z —A

6LAu.a.>'-L.i' S0 2 ) ‘;&\)st};)\dsgwb U»Lw\ﬂ

\RA

Sl lasles o Sl oals DL JRagsy Sl Jeols gl
A lado s 5o o e (Ssasn e 5 Sy
585 S sl el Ll 5l o of 5 olu sl
Lile olge il (6 e Loyl 5 dals g 4 s (il
Loy 5 5 LSy sled 5 Od 0 5l s o O spwllS]
Ao e ale i L g5,y 2 oS G oy S
ol K lapatls ok p e ol e alaxr 51 5 e
L Gt opl gl D8] Aib (eSS (gosss b 3 ale
s Lopez de Lacey Ly a3 &) Slidss =W
ol als Bl il gl a8 V0] (Y 18) Olan
SLas SUL 5 e by oslae sl SBT iy 5l Sa
B G 53l Glgen (L S eslinal (S s
3g slslme BVl BB E 5 Y e s s Glbg) Ol
G > &S I 3 cils 26 iy, Li 5 (P> ,00)
53 Laasgad plas (Y01 8) 0L 5 LOpez de Lacey
Wil U (L) iy Ol 610K (50553 Jsb
Lol s ol Slslime GVt 55050 51 5 0 53 4 S
Lol plomil 3o 53 555 don V51 2y SOl
Al slas 5 o Lajleg sled 3 (5503 Oley 38
Ol (P 0) 5 S iy (S50 o S an S
ahd s Slo past s (SIS Gous3 b 3 s 8
el ol JAdg slaadd po el ol aS s, 00 el 4
las U b 3w Olg e 1 OF e 45 U sdaliee

@upwww\@u.mw@@pﬁﬁﬁm


https://fsct.modares.ac.ir/article-7-23137-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

vy D B 5 e ST (S gl td s G L5

OSan 5 o3l pele 5L e

[2] Lopez-Caballero, M. E., Alvarez Torres,
M. D., Sanchez-Fernandez, J. A., Moral, A.
2002. Photobacterium phosphoreum isolated
as a luminescent colony from spoiled fish,
cultured in model system under controlled
atmospheres. European Food Research and
Technology, 215(5): 390-395.

[3] Abdollahzade E., Ojagh SM., Imani
Fooladi AA., Shabanpour B., Gharahei M.
2018. Effects of Probiotic Cells on the
Mechanical and Antibacterial Properties of
Sodium-Caseinate  Films. Applied Food
Biotechnology, 5(3): 155-162.

[4] Medical sciences university of shahid
beheshthi. 2009. Probiotic as product of
bacterial and human companionship.
Assistance food and drug.

[5] Vejdani, R., Zali, M.R. 2003. Probiotics
and the mechanism of their effect on the
prevention and treatment of diseases man.
Research ~ Journal  of  Faculty of
Medicine.Shahid Beheshti  University of
Medical Sciences, 27(4): 319-330.

[6] Seifzadeh, M., Matlabi, A.A. 2012. Effects
of using of mixing cover of whey protein and
sodium alginate on Kilka fish (Clupeonella
delicatula) quality changing in cooling
storage. Journal of Aquatic Animals and
Fisheries, 8(2): 39-88.

[7] Kaster, J., Fennema, O. 1986. A review:
Edible films and coatings. Food technology,
40(12): 47-59.

[8] Mortazavian, A.M., Azizi, H,,
Sohrabvandi, S. 2010. A review: Applicatinal
edible films in food. Iranian Journal of Food
Science and Technology, 1, 111-131.

[9] Alinejad A., Jafarpour SA., Yeganeh S.,
Safari R. 2013. Microbial and biochemical
characteristics of fermented Fish sausage
from common carp (Cyprinus carpio) mince
by application of Pediococcus pentasaceus at
different incubation temperatures. Iranian
Scientific Fisheries Journal, 22(2): 35-46.

[10] Abdollahzadeh, E., Rezaei, M., Hosseini,
H., (2014). Antibacterial activity of plant
essential oils and extract : the role of thyme
essential oil, nisin, and their combination to
control Listeria monocytogenes inoculated in
minced fish. Food Control, 35, 177-183.

[11] Soukoulis, C., Yonekura, L., Gan, H.,
Behboudi-Jobbehdar, S., Parmenter, C., and
Fisk, 1. 2014. Probiotic edible films as a new
strategy for developing functional bakery
products: The case of pan bread. Food
Hydrocolloids, 39, 231-242.

ARAS

DL 53 Sl oSl oS b e Sl (s ool S 58
ol bl 53 5 SRl dals Sles 53 (LS seus2
il oS o 53 S My GRS s o
5L B E 5T glaslad ol s 4 dals las s L
i Y ) glales e | r&;;:.d\ Olgme o YL
ol gl et ls Sl s Ly, 5 Sl cde (P<ev0)
osde Ol oo | il slasles 53 (106K Oloy b )
S als Celbas Lodse Gbaolsn sa 2
soadd Col 0 (Keals s 5 0 ale sald il
yé;\;@@m@l{o@.ﬂgé\/pww&w
05 b g Sl Hlie) cul e 5 ol )l g
e 35 ol L (el Sl ald Cilisen slaaans
Lot Oljme 0 2eS L adid Sl o 45 ol (0L
ol S slaga i b bl s 5 5d (5 Sesll
Sl S ety e s ol el
oty Sheslanal lilse 51 65,5 alS 5 e p s 2l
Shs P IS 03 ol (S gl s 5
S s SLas SL sl ol 5wl Syl
Ao slad sla el Sl 2 J 2S5 e ol K5 o
Sakd Ll Ol o (Ssmon Sdsy ol b asd Bl
SO Bl e w0 1) dese 53 0LS 0, YId 3 sl
S0l (ST sladbon s lsdl sl il 531 aia
s sl bl s s sl 4 (Sosusn glaids
S5 S slaesysT s ey 3 03553l 55,0 Osl

58 oinl 13 55 0y

,g.mo:" 9 ﬁ.J..ES -9
5 ol rmb e 5 (355LES psle oKL S st
JlaS iz g0l (5L Gt ol plail 3 &S G808 sl

ol Sl 5 Sis

cl.'«c—\'

[1] Gomez-Estaca, J., Lopez de Lacey, A.,
Lopez-Caballero, M. E., Gémez-Guillén, M.
C., Montero, P. 2010. Biodegradable gelatin-
chitosan films incorporated with essential
oils as antimicrobial agents for fish
preservation. Food Microbiology, 27(7): 889-
896.


https://fsct.modares.ac.ir/article-7-23137-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

\YA/\]SS AN 693 c/\qn)l.q.\i

Lﬁ\.l.'c Glﬂp}(}l&

sensory attributes of Red porgy (Pagrus
pagrus) stored in ice. Food and Bioprocess
Technology, 6, 3310-3521.

[17] Badfar, N., Jafarpour, S.A. 2017. Texture
and microstructure of surimi gel of silver
carp (Hypophthalmichthys molitrix), affected
by the use of hydrogen peroxide (H,O,)
during the washing of minced meat.
Fisheries, Iranian Natural Resources Journal,
70(3): 274-283.

[18] Li, T., Li, J.,, H, W., Z, X., Li, X., Z, J.
2012. Shelf-life extention of crucian carp
(Carassius auratus) using  natural
preservatives during chilled storage. Food
Chemistry, 135, 140-145.

[19] Martinez, O., Salmeroén, J., Epelde, L.,
Vicente, M.S., De-Vega, C. 2017. Quality
enhancement of smoked sea  bass
(Dicentrarchus labrax) fillets by adding
resveratrol and coating with chitosan and
alginate edible films. Food Control, 1-36.

Yyy

[12] Khezri Ahmadabad, M., Rezaei, M.,
Ojagh, S. M. 2015. The effect of whey
protein edible coating on microbial quality of
rainbow trout fillet during cold storage.
JFST, 49(12): 11-20.

[13] Nollet, L. M. L., Toldra, F. 2010. Sensory
analysis of foods of animal origin
(illustration): CRC Press.

[14] Taghizadeh Andevari, G., Rezaei, M.
2012. Effect of gelatin coatings on chemical,
microbial and sensory properties of
refrigerated rainbow trout fillet
(Oncorhynchus mykiss). JFST, 37(9): 67-76.

[15] Lopez- De Lacey, A.M., Lopez-Caballero,
M.E., Montero, P. 2014. Agar films
containing green tea extract and probiotic
bacteria for extending fish shelf-life. LWT -
Food Science and Technology, 55, 559-564.

[16] Vatavali, K., Karakosta, L., Georgantelis,
D., Kontominas, M. G. 2012. Combined
effect of chitosan and oregano essential oil
dip on the microbiological, chemical and


https://fsct.modares.ac.ir/article-7-23137-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-31 ]

JEST No. 89, Vol. 16, July 2019 ABSTRACT

Evaluation of the effects of edible coating of Sodium alginate and
Whey protein containing Lactic acid bacteria of Pediococcus
acidilactici and Lactobacillus plantarum on physical parameters of
rainbow trout fillet (Oncorhynchus mykiss)

Alizadeh, S. 1*, Jafarpour, S. A.Z, Yeganeh, S.Z, Safari, R}

1. M.Sc Graduate, Department of Fisheries, Sari Agricultural Sciences and Natural Resources University, Sari-
Iran
2. Associate Professor. Department of Fisheries, Sari Agricultural Sciences and Natural Resources University,
Sari-Iran
3. Academic staff, Caspian Sea Ecology Research Institute, Iranian Fisheries Science Research Institute,
Agricultural Research Education and Extension Organization, Sari-Iran.

(Received: 2017/09/10 Accepted:2017/11/12)

This research carried out to study the effects of using edible coating of sodium alginate and whey
protein containing lactic bacteria Pediococcus acidilactici and Lactobacillus plantarum to increase the
storage of rainbow trout fillet (Oncorhynchus mykiss) at refrigerated temperature and to evaluate the
physical parameters of the fillets. Thus, the physical parameters such as color and texture of fillets
were investigated at 0, 7, 14 and 21 days. Results showed that, the color index (L* a* b*) and texture
index (hardness cycle, deformation at hardness, and firmness) in treated fillets were better than
control. In other words, the use of the coating containing lactic bacteria caused an increase in the index
of redness of the fillet and decreased the yellowness index on the 21st day. In terms of texture indices
such as hardness cycle, deformation at hardness, and firmness, the use of coating containing lactic
bacteria in higher percentages of alginates and whey protein resulted in better preservation of fillet
tissue quality than other treatments.
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