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Table 1 Effect of various concentrations of essential oils on volatile bases nitrogen (mg / 100 g of

common carp meat) under refrigerated conditions
Storage time (day)

treatment E(isl;r/l;e 1 7 14
control 0 20.52™ 35444 75.17*
500 21.1™ 2878 49538
caraway 1000 20.7™8 28.63¢8 41.1°¢
2000 2026™ 2464 38.6 %
500 20.55™ 26.7°C 328
thyme 1000 21.71 ™4 25251 2737
2000 208™ 22.59" 24.6%¢

Non-homonymous lower case letters indicate a significant difference between maintenance days (p <0.05).
Non-homonymous capital letters indicate a significant difference between the two essential oils (p <0.05).

Table 2 Effect of various concentrations of essential oils on volatile bases nitrogen (mg / 100 g of
common carp meat) under frozen conditions
Storage time (day)

treatment E(?Isl;r/ll(;e 1 7 14
control 0 20.63% 24.12™ 28.01**
500 2061 % 216% 24118
caraway 1000 21.13% 21.63% 22.81°C
2000 20.65% 20.64 % 222
500 20.69 % 2071 % 22.84<C
thyme 1000 20.65 20.95% 21.97%
2000 20.68 8 20.99 % 20.11%°

Non-homonymous lower case letters indicate a significant difference between maintenance days (p <0.05).
Non-homonymous capital letters indicate a significant difference between the two essential oils (p <0.05).
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Table 3 Effect of various concentrations of essential oils on TBA index (mg malondialdehyde/ kg of
common carp meat) under refrigerated conditions
Storage time (day)

treatment E(isl;r/l;e 1 7 14
control 0.05™ 1.02™ 1.8%4
500 0.05™% 09 1.52°8
caraway 1000 0.03" 071" 121
2000 0.03 " 042" 1.1
500 0.04™% 0.82C 1.33<¢
thyme 1000 0.02" 0.51%"* 13
2000 0.01" 049" 1.04"

Non-homonymous lower case letters indicate a significant difference between maintenance days (p <0.05).
Non-homonymous capital letters indicate a significant difference between the two essential oils (p <0.05).

Table 4 Effect of various concentrations of essential oils on TBA index (mg malondialdehyde/ kg of
common carp meat) under frozen conditions
Storage time (day)

treatment E(isl;r/l;e 1 7 14
control 0.04™ 0.94™ 1.01**
500 0.04™% 0.53™® 09
caraway 1000 0.04™ 041« 091"
2000 0.03 " 0.4*¢ 0.729°
500 0.05™% 051™® 0.84C
thyme 1000 0.03™ 0.36"™ 0.67°*
2000 0.03 " 027" 0.39 &

Non-homonymous lower case letters indicate a significant difference between maintenance days (p <0.05).
Non-homonymous capital letters indicate a significant difference between the two essential oils (p <0.05).
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Table 5 Effect of various concentrations of essential oils on total count of bacteria (CFU/ g of common
carp meat) under refrigerated conditions

Storage time (day)

treatment E(islegr;;e 1 7 14
control 0 6.6+03x10° 5.5+0.1x10° uncountable
500 12+0.1x10° 4.9+0.3x10° uncountable
caraway 1000  8.6+0.2x10* 4.240.2%10° 9.4+0.4x10°
2000  6.4+0.1x10° 4.0+0.1x10° 5.3+0.1x10’
500 1.4+0.2%10° 4.2+0.1x10° uncountable
thyme 1000  7.9+0.1x10* 3.6£0.3x10° 6.8+£0.2x107
2000  3.6+0.2x10° 7.140.2x10* 7.740.1x10°
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Table 6 Effect of various concentrations of essential oils on total count of bacteria (CFU/ g of common
carp meat) under frozen conditions

Storage time (day)

treatment E(isl;r/l;e 1 7 14
control 0 2.2+0.1x10° 6.840.1x10° 5.5+0.2x10°
500 2.5+0.1x10% 1.6+0.2x10° 434+0.3x10°
caraway 1000  1.6£0.3x10* 9.3+0.1x10* 9.3+0.4x10°
2000 1.2+0.1x10* 5.1+0.3x10* 2.7+0.2x10°
500 1.120.1x10° 2.7+0.2x10% 9.5+0.1x10°
thyme 1000  8.4+0.1x10° 8.4£0.2x10° 6.8+0.2x10*
2000  5.740.2x10° 5.7+0.2x10° 2.1£0.1x10*

IYED o5 s 0 5 15 o st

oo 05 il S 0l QLG pizen Sl fagh b
Sl Ol wals Gl a4 Cad S IS ol sl
o3 bl L3 (oys YO dadll e S L5 pslie i
Ao Gl ey s s 0T ol sSkis el Wils
R N [ B o0 U oo 1| U | POy o
D] s s S

Cow g3bopuw sla o S G kel —Y-Y-¥

slag St il glacble

o3l 3 Gl Ll s s abe (lad ses S gle

s el R
sl 05 03,551V J gl

0533 Gl AL oS 55d e etalin V Jsdr glresls 4 4 55 L
DRlBl Css Lo las SL sl sy > (65106
G a3l 535 U Al Wbl gl aan 5L
el @ gad 4 Do Segile p Slag SL LS, als sl
550 05 S gola o (Slags 5L oS 1 S 5 o iy L gl
BB 8) Wals Sles @ by i 4 S s ler
Sy oebel & e Sk Yoo oo sl 5 (G2oled
“ AL b led Cilisn =l i s Sl Jol s
slazsil Loyl 1 55 a8 5ls QLS 55 8 Ll 0 53 e gole o sla
Congz o slagg LSl OIS o)58 Rl L g
o) bl laslad IS a3 OLL 5 il
cfu/g) verr mg/l (VNN cfu/g) Yoo mg/l
cfu/g) Yoo mg/l il Sl 5 (e
4 Gl (S eS Censsle o slacs SU sl (V¥R /YY) o

4

by 55 IS sl 535 55 0 b sla esls il
cfu/g) wals Jls @ by S5 Sl Ol oo nis
Sl W by IS ol Ol cpjmeS s (VXY
Loy (vt efu/ g ) voor mg/l sl sl
b Rl e st IS ket S o5 SRl
53 g SU S Ol OIS passlexr Sas 0 4Csba
5 sl 5 olew oy bl 00 e ME/l sl ale lassal
20l Do o s bl BB dals L oees
0 by Sl IS iled S Jse 2 60K
sy Yoomg/l il s

53 GG 0y55 Sl L aS das e 0L 55V i o
330 0% Al Gl b SIS Ol 55 sleas) Lyl
FB Ll wan 3 b SL S sl (5106 =2l
ald Sl a4 by IS Soled i s as Skt
Ly 5o S Lioled Olses o aS 5 (070%4/Yx\ " cfu/g)
cfu/g) il sl Yeoo mg/l sl ks o«
s (YNE XY

31 S Sl slazsil Loyl 1 55 Lags S IS sl (ol 580 s
SIS L b SL L Gl dlrs 3 S Ll 2
Sl pb s dle sles 3 b IS Ol
LYY] el s

[ LR Y V- Ry WA [ B VY WS G PY I P-4
03 VY] b e Js SIS 5 Jpes b SLS 5 s
oslas 5 pesll Yool Jle s 01K 5 Moshafi 5 i
oS ol bl 5 Wng s S A Sl glls il

w ol sise b S Gl b aen A5 Sl 4 36



C;Lh L;}JJJ-}Q—:%JTJ oL:.w 38 J.;LA‘J.:JU

Qlj@j)ﬁ@,})ml

Table 7 Effect of various concentrations of essential oils on Psychrotrophic bacteria (CFU/ g of common
carp meat) under refrigerated conditions

Storage time (day)

treatment E(islegr/lge 1 7 14
control 0 2.440.1x10% 4.6£02x10° uncountable
500 1.6£0.2x10" 5.140.1x10° 3.3+0.3x10°
caraway 1000 1.15£0.1x10*  7.8+0.1x10* 5.7+0.2x107
2000 3.8+0.1x10° 7.14£0.2x10* 8.1+£0.2x10°
500 1.8+0.3x10" 5.140.1x10° 7.3+0.4%10°
thyme 1000 1.6£0.2x10* 6.6£0.2x10° 6.2+0.3x10*
2000 1.4+0.1x10* 5.340.1x10° 4.8+0.4x107
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Table 8- Effect of various concentrations of essential oils on sensory properties of common carp meat
under refrigerated and frozen conditions

Storage time (day)
treatment E(isl;r/l;e Color Texture Odor
control(R) 0 3.1 45 38 <€
control(F) 0 44 4.1°C 45
500 42 45 4.6™7P
Caraway(R) 1000 4,648 4 8 AB 45"
2000 4.6 8 504 42"
500 45™ 45 4.1 "B¢
thyme(R) 1000 468 4 gPAB 42
2000 4.9 4.9* 45"
500 4.8% 4 8 B 4.3 PBC
caraway(F) 1000 594 45" 54
2000 504 45" 49
500 4.8 "B 4.9 ™AB 42™
thyme(F) 1000 4.8 %0AB 4 8 AB 4.8 AB
2000 4.8 *AB 4.8 A8 45"

R: refrigerated condition
F: frozen condition

ol Ll W - gla,les aS Wsgad sdalie 5 >
el SIS e Sand 3

L] o sed oS dall @ sel 4 Sl (S R o

7S 4omt £

Gl bl Cilzte glaclale 36 )y G L anllls ol
- 3 oS et S S5y s ousl 5 ok o)
il D5 s s 0 el SIS Jpeme 55S b
Col bl 53 a5l eslizal & sl Ol O IR Y
S Sl (Kons 2se 5 Jaeme 558 2l B0k 5158
Yoor s Ve glackle JSosba Ll ad Jpase o> s
S BB Sy Gl Jdo 4 o il Sl mg/l
OB 5 g SLas, s s a5 oS O ae
L or dro 5 5L ile gl gla, sSB

@1:,.\5 K] JQ'J -0
oo Sl sy cnl Jlo Solex bl e o5
AR U bl b oS ey b 4l

5 I SPIESEY

V)

Solssne sk 35 1) s s rmmen le3l slasles
Slatised 4 bye g Shlsel o i sl 13 36 Co
gl 4 s 558 a5 e bl Voo mg/l g5l
5 oons ol Yoo mg/l ol la Wi bl e
Slad sas 56 Ol by en s J.._:ﬂ ol Ve mg/l
domsn 3 @S Bl s bl il ol (g5l
53 edd (IS lakigad 4 o Bl I (6 S Sl
Dt @ by e g slael S s S 8L s sl Ll 3

D dle Ll 5 s dall
L g0d g Do poas 35y sins 0L o L)) S
Lo s b 5lel 3 59 05 5 sl eilel Sl Cos
cdls o oelas ool 1 s 4 sl elas b cou
OLdoy 5l 5 o B SRl em 53 5 Lape 15 S
G BB B S (Bb 1Ak e S
O pemen 5 J S5s 0 slasl Mg el
“ S ns 2l s 2 kel pe Sulg 55 5 ek sed O gldiS]
5 Chouliara ms b mls cpl s S badged o gls
Sl Jlseen (Sparus aurata) Sl b gl 0L 8s
O (YOr Nev) glad bl e sl ckle 3 ol

or Sl ‘flﬁ‘jwflfj]) (mg/l Yeoo j\"'



L;Lﬁ L;j—,"jﬁ;)—;ijij oL:...« 38 J.;LA‘J.:JU

ol)@j)ﬁ@g)ml

lactate, and sodium citrate in refrigerated
sliced salmon. Journal of Food Control, 18:
566-75.

[11] Goulas, A.E. and Kontominas, M.G. 2007.
Combined effect of light salting, modified
atmosphere packaging and oregano essential
oil on the shelf-life of sea bream (Sparus
aurata): Biochemical and sensory attributes.
Food Chemistry, 100: 287-296.

[12] Huss, H.H. 1995. Quality and quality
changes in fresh fish. Rome: FAO, (FAO
Fisheries Technical Paper); No. 34, p. 195

[13] Yilmaz, M., Ceylan, Z.G., Kocaman, M.,
Kaya, M. and Yilmaz, H. 2009. The effect of
vacuum and modified atmosphere packaging
on growth of Listeria in rainbow trout
(Oncorhynchus mykiss) fillets. Journal of
Muscle Foods. 20: 465-77.

[14] Ibrahim, S.M. and El-Sherif, S.A. 2008.
Effect of some extracts on quality aspects of
frozen tilapia (Oreochromis niloticus L.)
fillets. Global Vetrinaria, 2(2): 62-68.

[15] Yasin, N.M.N. and Abou-Taleb, M. ]2007.
Antioxidant and antimicrobial effects of
marjoram and thyme in coated refrigerated
semi fried mullet fish fillets. World Journal of
Dairy and Food Science, 2(1): 1-9.

[16] Zolfaghari, M., Sha'banpour, B. and Fallah
Zadeh, S. 2010. Comparison of the Effects of
Shiitose Thyme, Onion and Mountain Kakotti
Extracts on the Shelf Life of Rainbow Trout
Fish. Iranian Journal of Science and
Technology, 6(2): 121-129.

[17] Choobkar, N., Akhondzadeh Bastani, A.,
Sari, A.A., Gandomi, H. and Emamirad, O.M.
2013. Effect of essential oil of thyme and
Nissin on quality control of silver carp salmon
fillets. Journal of Medicinal Plants, 11(2): 217-
205.

[18] Cadun, A., Cakli, S. and Kisla, D. 2005. A
study of marination of deepwater pink shrimp
(Parapenaeus longirostris, Lucas, 1846) and
its shelf life. Food Chemistry, 90: 53-59.

[19] Erkan, N., Ozden, O., Alakavuk, D.U. and
Yildirim, S.Y. 2006. Spoilage and shelf life of
sardines (Sardina pilchardus) packed in
modified atmosphere European Food Research
and Technology, 222: 667-73.

[20] Miguel, M.G. 2010. Antioxidant activity of
medicinal and aromatic plants. Flavour and
Fragrance Journal, 25: 291 -312.

\Al

@L'..a—'\

[1] Mexis, S.F., Chouliara, E. and Kontominas,
M.G. 2009. Combined effect of an oxygen
absorber and oregano essential oil on shelf-lif
extension of rainbow trout fillets stored at 4°C.
Food Microbiology, 26: 598-605.

[2] Sakanaka, S., Tachibana, Y. and Okada, Y.
2005. Preparation and antioxidant properties of
extracts of Japanese persimmon leaf tea
(Kakinoha cha). Food Chemistry, 89(4): 569-
75.

[3] Viuda Martos, M., Mohamadi, M.A.,
Femanedz Lopez, J., Abd Eirazik, K.A., Omer,
E.A., Perez Alvarez, J.A. and Sendra, E. 2011.
In vitro antioxidant and antibacterial activities
of essentials oils obtained from Egyptian
aromatic plants. Food control, 22(11): 1715-
1722.

[4] Bourgou, S., Pichette, A., Marzouk, B.,
Legault, J. 2010. Bioactivities of black cumin
essential oil and its main terpenes from
Tunisia. South African Journal of Botany,
76(2): 210-216.

[5] Holley, R.A. and Patel, D. 2005.
Improvement in shelf-life and safety of
perishable foods by plant essential oils and
smoke antimicrobials. Food Microbiology, 22:
273-292.

[6] Chouliara, 1., Savvaidisa, 1., Panagiotakisb,
N. and Kontominasa, M.G. 2004. Preservation
of salted, vacuumpackaged, refrigerated sea
bream (Sparus aurata) fillets by mint essential
oil and irradiation: microbiological, chemical
and sensory attributes. J Food Microbiology,
21:351-359.

[7] Parvaneh, V. 1998. Quality control and the
chemical analysis of food. Tehran University
Press, Tehan, Iran, Fifth edition, Pp: 317-320 .

[8] Egan, H., Kirk, R.S. and Sawyer, R. 1997.
Pearson’s chemical Analysis of Foods. 9th
edition. Churchill Livingtone, Edingburgh,
Scotland, UK. Pp. 609-643.

[9] Ojagh S.M., Rezaei M., Razavi S. and
Hosseini, S.M.H. 2010. Effect of chitosan
coatings enriched with cinnamon oil on the
quality of refrigerated rainbow trout. Journal
of Food Chemistry, 120: 193-8.

[10] Sallam, K.h.I. 2007. Antimicrobial and
antioxidant effects of sodium acetate, sodium



\VQ/\ <S> Al 692 LQOQ)LQ..;

DOI 10.29252/f5¢t.16.10.06

&M pleo 5 ool

[24] Moshafi, M.H., Mansouri, Sh. Sharififar, F.
and Khoshnoudi, M. 2006. Antimicrobial and
Antioxidant Effects of Essential Oil and
Extract of Shirazian Thyme in Brunten.
Journal of Kerman University Medical
Sciences, 14(1): 3343.

[25] Goudarzi, G.R., Saharkhiz, M.J., Sattari, M.
and Zomorodian, K. 2011. Antibacterial
Activity and Chemical Composition of
Ajowan (Carum copticum Benth. & Hook)
Essential Oil. Journal of Medicinal Plants
Research, 13, 203-208.

[26] Rabiee, E., Hosseini, E. and Rezaei, M.
2014. Inhibitory effect of black cumin
essential o1l on growth of Listeria
monocytogenes in simulated model and white
Caspian Sea fish. Iranian Food Science and
Technology Research Journal, 2(10): 128-122.

\ax

[21] Mahmoud, B.S.M., Yamazakia, K.,
Miyashitab, K., I-Shik, S., Dong-Sukd, C. and
Suzukia, T. 2004. Bacterial microflora of carp
(Cyprinus carpio) and its shelf-life extension
by essential oil compounds. Food
Microbiology, 21: 657-666.

[22] Kykkidou, S., Giatrakou, V., Papavergou,
A. and Kontominas, M.G. 2009. Effect of
thyme essential oil and packaging treatments
on fresh Mediterranean swordfish fillets during
storage at 4°C. Food Chemistry, 115: 169-75.

[23] Cosentino, S., Tuberoso, C.I.G., Pisano, B.,
Satta, M., Mascia, V., Arzedi, E. and Palmas,
F. 1999. In-vitro antimicrobial activity and
chemical composition of Sardinian Thymus
essential oils. Letters in Applied Microbiology,
29(2): 130-5.



JFST No. 95, Vol. 16, January 2020 ABSTRACT

The effect of caraway and thyme essential oils on quality
characteristics and shelf life of fresh and frozen fish

Rafieepour, A. !, Nejad Sajadi, S. H. >, Shahdadi, F. 2, Mahdavinia, A. >, Dezyani, M. **,
Ezzati, R.

1. Faculty of natural resources and fisheries department, University of Jiroft, Jiroft, Iran
2. Faculty of animal science department, University of Jiroft, Jiroft, Iran
3. Director of Pegah Company of Jiroft, Jiroft, Iran
4. Faculty of food sciences department, Sofian branch, Islamic Azad University, Sofian, Iran

(Received: 2019/06/22 Accepted:2020/01/04)

Plant essential oils and extracts are the compounds that can inhibit bacterial growth at low concentrations.
Also, these materials are mostly strong antioxidants and the presence of these two properties together
increases the shelf-life of fish. This study was done to investigate effect of various concentrations of
caraway and thyme essences on chemical and microbial quality of common carp fillet. Different
concentrations of essential oils (0, 500, 1000 and 2000 mg/l) were added to fish samples and some
chemical and oxidation factors, microbial quality and sensory properties of the samples were determined.
The results showed the lowest levels of total volatile basic nitrogen was related to 2000 mg/l thyme
essential oil (24.6 mg/100 g fillet) and the highest amount of total volatile basic nitrogen were observed in
control treatment (75.11 mg/ 100g fillet) at refrigerator temperature. TBA levels in all treatments
increased with increasing storage time and at the end of the storage period, except in 500 and 1000 mg/1
thyme essences treatments, there was significant difference among all experimental samples (p<0.05).
The results showed that various concentrations of essences reduced the total count and Psychrotrophic
bacteria compared to the control. At the end of the storage time, treatment of 2000 mg/1 caraway essence,
1000 mg/l caraway essence and 2000 mg/l thyme essence had the lower Psychrotrophic bacteria than the
other samples. Treatments with 1000 and 2000 mg/1 caraway essences in freezing conditions received the
most colors score. The highest score of texture was related to 2000 mg/I thyme essential oil at refrigerator
temperature. Samples containing 1000 mg/l caraway essence in freezing temperatures had the highest
odor score. In general, 1000 and 2000 mg/l concentrations of thyme essence due to acceptance of the
organoleptic characteristics from the consumer view as well as reduce microbial growth and chemical
factors are recommended.
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