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ABSTRACT

This study was undertaken to investigate the effect of
radurization on the extension of storage time of horse mackerel.
The fresh fish samples obtained from the fish market in Ankara,
were irradiated at 1, 2 and 3 kGy doses. Microbiological,
chemical and organoleptic analyses were done on unirradiated
and irradiated fish samples kept in the cold-room at +3 * )
It was observed that irradiation doses of 2 and 3 kGy
significantly extended the storage life of horse mackerel and
a dose of 2 kGy was found to be preferable,

OZET

Bu galigma ile radurizasyonun istavrit baliginin muhafaza
siiresi iizerine etkileri incelendi. Ankara balik pazarindan taze
olarak temin edilgn balik Grnekleri 1, 2 ve 3 kGy dozlarla 1i1gin-
landilar, +3 * 1 C'de soguk odada depolamaya alinan kontrol ve
1g1nlanmig Srneklerin mikrobiyolojik kimyasal ve organoleptik
analizleri yapildi. Alinan sonuglara gdre 2 ve 3 kGy doz uygula-
malarinin istavrit balifinin depolama siiresini dnemli derecede
uzattigr ve 2 kGy'in diger doz uygulamalarina gére daha avantajli
oldugu belirlendi,

INTRODUCTION

The aim of this study is to prolong the extension of
shelf-1life and marketing period of the horse mackerel
using radurization technique. Horse mackerel is 11,8 %
of the annual fish products of Turkey and it is an
important protein source. 87 % of the total sea
products has been consumed freshly in the coastal area
of Turkey /1,2/. Transportation of fish from the Black
Sea to the interior Anatolia is difficult, since fish

products get easily spoiled.
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The present method for the preservation of fresh
fish topped with ice is not efficient to prevent
spoilage. Low doses of ionizing radiation are known to
reduce the food spoiling microorganisms and the number
of certain pathogenic microorganisms in packed or
unpacked fish and fish products and thereby extend the
storage life of irradiated products /3,4/. For that
reason, the ionizing radiation has been used in
various countries as a successful method for the
prolonging the shelf-life of different fish species.
The Netherlands approved the use of irradiation of
shrimp (0,5-1 kGy) for human consumption in 1970,
Canada cleared the use of irradiated cod and haddock
fillets (up to 1,5 kGy) in 18973 /5/.

Many workers reported that radurization at doses up
to 5 kGy is the most suitable method to extend the
shelf-life of sea foods by about three to four times of
its original storage period, without any significant
changes in its overall quality attributes, i.e. color,
flavour and odour /6-8/.

The objective of this study is to determine the
optimal radiation dose and the effect of radurization
on shelf-life, microbial flora, chemical parameters
and organoleptic assesments of horse mackerel, as well.

MATERIAL AND METHODS

The samples of horse mackerel were obtained from
the fish market of Ankara, after 12-24 hours of
catching. The fish samples were transported to the
laboratory at Lalahan under melting ice and packed in
polyethylene bags in 0,3 kg. portions. The doses used
in this experiment on whole fish were 1, 2 and 3 kGy
in a Cs 137 source Mark 1-22M Irradiator J.L. SHEPHERD
and ASSOCIATES with a dose rate of 1,6.10° rad/h
measured by a Fricke dose-meter. Then the irradiated and
unirradiated samples were stored in a cold-room at
3 + 1°C and analyses of the samples were carried out
immediately after irradiation and continued twice a
week intervals.

Sensory evaluation

The sensory evaluation tests were carried out with
a slight modification of the method used by Nanyaro
and Bon /9/ and the colour, odour, skin, eyes and gills
of the raw fish samples and the odour, texture and
flavour of cooked materials were judged.

Microbiological evaluation
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The microbial analyses were done in parallel to
chemical and sensory testing. For this purpose, whole
fish were sampled taking approximately 10 g. of
muscle tissue under sterile conditions and homogenized
after addition of peptone (0,1 %) + sodium chloride
(0,85 %) solution so as to form a 10 % dilution. From
this dilution inoculations were made to obtain the
numbers of microorganisms (bac./g.) for microflora as
follows:

a. Aerobic Mesophilic Count (for fish): Plate Count
Agar (PCA) (0Oxoid CM 325) with sodium chloride
(0,5 %) was used as culture media. Incubation
lasted 72 hours at 30°C in the incubator /10/.

b. Aerobic Psychrophilic Plate Count: Plate Count
Agar (Oxoid CM 325) with salt (0.5 %) was used
as culture media for enumeration these bacteria.
Incubation at 4-6°C lasted for 12 days.

c. Anaerobic Bacteria Counting: In order to count
anaerobic microorganisms, containing AC Medium
(Difco) tubes (160 x 16mm) after inoculation
and obtaining anaerobic medium using 2 %
Bacteriological agar gel (Agar No. 3 Oxoid) were
incubated at 30 C for 3 days.

d. Coliform Bacteria Counting: The coliform bacteria
was determined using Desoxycholate Agar (Oxoid).
Incubation lasted for 24 hours at 37°C /11/.

e. Staphylococcus aureus Determination:
Staphylococcus aureus was studied using Baird
Parker Medium and Egg Yolk Tellurite Em. (Oxoid)
and inoculated surface plates were incubated at
37°C for 24-26 hours /10/.

Chemical Analyses

a. Total Volatile Bases (TVB): TVB was estimated by
the distillation method. The results were

determined as mg Nitrogen in 100 g fish samples
/127,

b. Trimethylamine (TMA): TMA was determined
spectrophotometrically according to the extraction
procedure, The TMA quantities as mg in 100 g.
sample were calculated using a standart curve
which was obtained from various concentration of
trimethylamine hydrochloride solution (Sigma No.
T, 7630) /13/.

c. Thiobarbituric acid (TBA): TBA values were
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determined as spectrophotometrically using the
extraction and filtration procedure with
trichlorocacetic acid. TBA value as mg molonaldehyde
of 1000 g. sample were calculated using the standard
curve which was obtained from various concentrations
of 1.1.3.3 tetraethoxypropane solution (Sigma No T.
98389) /13/.

RESULTS AND DISCUSSION

The microbiological test results are shown in
Table-1. Table-2 gives the results obtained from
chemical analyses during the storage period of the
level of decomposition in the control samples and
those irradiated at different doses. On the other
hand Table-2 shows the mean sensory assesments of the
control and irradiated fish samples as a function of
irradiation dose and storage time.

By irradiation the whole horse mackerel with doses
between 1 and 3 kGy microbial content was reduced
approximately by an inactivation factor ranging from
10% to 10G?. This is in agreement with the findings of
several workers /6, 8, 11/. It was noticed that
coliform group bacteria show greater radiation
sensitivity, than the others /4,11/. Staphylococcus
aureus was not detected in control and‘irradiated
samples due to low storage temperature in accordance
with literature information /h4/.

The chemical indices (content of TMA and TVB)
increased considerably slowly in the irradiated samples
more than in the unirradiated ones. (Figs.2,3). TMA
and TVB gave significant correlation with organoleptic
changes during storage for control samples. Immediately
after irradiation a slight difference between the
TBA value of the control and irradiated samples (Fig.
1.) was found due to the effect of radiation doses.
But no rancid flavour and odour in the control and
irradiated samples were detected during the storage
period. In this experiment, the organoleptic control,
micrcbiological and chemical analyses results have
shown that irradiation doses of 2 and 3 kGy
significantly extended the storage life of horse
mackerel and a dose of 2 kGy was found to be preferable.
The unirradiated fish samples spoiled after 5 days
while those treated with 2 kGy were acceptable up to
15 days (Fig. 4).



The Effect of Radurization on the Extension of Storage

Life of Horse Mackerel "Trachurus Trachurus" 128
& YUN/MAO/ATED i ™™ A
NN r———vlkGY W
3 o 2kGy .
\§ »*r—x 3 kG Y
«| TBA p
4 J
X
r
3 ]
2 4
1 2
c 4 7 e 2 12 OAYS 3 L 18 ] 3 Dads

Fig.l: Changes in TBA of Fig.2: Changes in TMA of
irradiated and irradiated and
unirradiated horsg unirradiated horge
mackerel at 3 + 1°C mackerel at 3*1°C

L A

o f

Tv8

34 ?
N &
: g
' b

| NG
8

o 3s
N

g

o] 3
3 7 ] % 17 DAYS o 3 7 Il 7 17 P33
Fig.3: Changes in TVB of Fig.4: Average organoleptic
irradiated and scores of the irradiated
unirradiated horse and unirradiated fish
3 .
mackerel at 3*1°C samples as a function

of irradiation dose and
storage time



I. Oztagiran - G. Aksit - S. Ersen - B. Kargici

129

= - ,0T%0°s (0T X8 O0TXS LT

= = 0TXs%e gOTX0°'T s0T % 9‘C T

- - - JOTETL 0T X h'S 0T

- = - Q0T X LT 20T X6°C z )
= = = LOTX8'T OTXT'T €

= = = 0TX6'E 0TXG'T 0

- = 0T¥ ' (0T X0 0T XHh'T G

- - 0TX0% g0TXGT Q0T XL T

- = 0TXHh'T LT EH'E g0TX6°T 0T

- = = s0TX6°C SOTXhZ L z
- . - 0TX0'T LOTX0°'T €

- = - c0TX0'L 0T X6°E 0

= QOTXTH  0TXe Y O0TXG%C 0T %62 T

= 0TX8'C  (0TXE‘Z 0T X8°T g0TXG"L 0T

= L0TX6'e  0TX0'h LO0T%6°C ,0Tx8%€ L T
- HOTXS'T  ,0TX0°T GOTXT'T <O RiET g

e 0T> - ,0T%8%6 0T X HhZ 0

- JEERNL  ETWET s0TXE'T AITREYT L

- LOTXL'T  0TXHh'g LOTXT L Q0T XL € 0
= lOTXGS T 0T®G'T JO0TXh'E L0TXg%9 0

(*8/°oeq) (°8/°0eq) (*3/°*0eQq) ('8/°0eq) (*8/0eq) (sfkep) (£93)

snaane-ydels SwIoITTO)

orqodseuy orTTydoayolsg oTqoIsy

orTTydoss| oTqodsy

awT) 38eaoig esoq

pPS1PIPPIJATUN DPUP

Jo
pa31PrPIDE

T 7 ¢ auniepgadwal 3P (T2I9Y0BW 2SJa0Y) USTJ
JaT JO SaIpnis TROTZOTOTAOIDTW JO S3ITNsay *T-31dVL



130

g 0¢h 0¢Hh Zh 0¢Hh Thh €0zt 9¢Lh LT

x 8¢S g8 8°g 0°s hhe hete 2:8e 1

S . 29 29 U 9¢g 90°‘e T8¢ 0¢hT 0T

@ 0¢g 09 L*s 99 8tz 9T°T 9°02 bk 3
“ ok 9°L 9°L heL 9°L TL°T LO'T 0°HT €

< £ 0°s 0‘s 0‘s 0‘s ZLto €6°0 ROTT 0

o a

q & 0¢H 0¢n 0¢H gee T6C 6SETT  0°es LT

g o 259 §°S S¢S 2°s 09°¢ Th's 8 0¢ hT

xh 0fL 0%g 0%9 9°§ 8L T 05¢9 nize 0T

o 5 89 0°L 0°L nta STC gh°T ‘6T L Z
50 9°L neL el g1 TLOT 66°0 0°ST £

C B 0°s 08 0‘s 0‘s Lhfo 06°0 81T 0

g9 8¢ 0¢h 0¢n 68 ne ‘T 2eiST 8iLn hT

o8 0%s 9t n 0%s 2es 80°T Ay zeze 0T

n g §.9 §.9 §.9 8§ 26°0 60°2 h*9¢ L
o= A b 254 9L T9¢0 18°0 09T €

3¢ 0‘s 0‘s 0°s 0‘s 8e‘0 0L‘o hAN 0

g N

=8 0¢h 5¢¢ 0¢H 9¢¢ ecco 90T 0°se L

oY zéL helL AN 0L LL0 S8 ¢ 89T £ 0
© o0 c‘s 0°s 0‘s 0°s ¥ A ho“T 0‘eT 0

U N

m e JNCABTJ 94aniXa] Janopo anopQ 10 %

N (uoTew Jw) (4 N Sw) (3 N 3Buw) (sfeq) (£93)
& 91P313 Pad00) 931”15 MPY Vel VI dAL awt] ®3Pa031g 8so(

*satdwes YsSTJ pPaiIPTPRPIJAT DUP TOJIIUOD 3yl
JO s3juswsasse AJOSUdS PUP S3SATPUP/TPOTWAYD WOIJ PaUTPIQOo S3ITnsSad ayl ‘z-374VYL



131

I. Oztagiran - G. Aksiit - S. Ersen - B. Kargici

REFERENCES

/1/
12/
/3/
/u/

/57
/6/

Su Uriinleri anket sonuclar: (D.t.E. MTB., 22401-
1700) 2 (1$81) (In Turkish)

Su firlinlerl &zel ihtisas komisyonu raporu (DPT.
1506-01k) 205 (1976). (In Turkish)

Wholesomeness of Irradiated Food, Wld. Hlt. Org.
Rep. 659, 11 (1930).

Silliker, S.H., (Ed.) Microbial Ecology of Foods,
Academic Press. New York 7 (1980).

Food Irradiation Newsletter, IAEA. 4 (1980) 15.
Slavin, J.W., Ronsivalli, L.J., and Connors, T,
J., Yood Irradiation (PFroc. Sym. Karlsruhe 1%66),
IAEA, (1966) 509.

Shewan, J.M., Food Irradiation (Proc. Sym.
Karlsruhe 1966), IAtA, (1966) 489.

Ghadi, S.V., Venugopal, V., Doke, S.N., Chosh
Levis, un.F., and Nadkarni, G.B. Food Preservation
by Irradiation (Proc. Int. Sym. Wageningen 1977).
IAEA, 1 (1978) 305.

Nanyaro, G.F., and Bon, J., (1977). (TNO Rep.
1-145) Ijmuiden, Holland, (1977).

Speck, H.L., (Ed.) Compendium of Methods for the
Microbiological Examination of Foods, American
Public Health Association, Washington (1976).
Serrano, D.S., Preservation of Fish by Irradiaticn
(Proc. Panel 15-19 December 1969), IAEA, (1970)
27.

Tolgay, 2., ve Tetik, l., Gida Kontrolu ve
Analizleri Kilavuzu, Ege Matbaasi, Ankara (196u)
180, (In Turkish).

Mwansyemala, N.A.K.G., (TNO Rep. 0-73) Ijmuiden,
Holland (1973).



