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ABSTRACT

This study was designed to investigate the effect of one and two kilo
Gray (KGy) irradiation on the Indian white prawn shrimp (Fenneropenaeus
indicus) with regard to its microbial content of E. coli, Salmonella SPP,
Saphylococcus aureus, Vibrio spp, Listeria monocytogen and Proteus
mirabilisand some biochemical parameterslike vitamin A and E, proteins
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and iodine. The results showed that Vibrio spp was resistant to the one
and two kGy doses. Surprisingly, vitamin A and vitamin E increased with

the increase in the Vibrio spp count.
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INTRODUCTION

Peneaus (Fenneropenaeus) indicusisone of the
shrimp types. Itisnamed by the Food and Agriculture
Organization (FAQ) asIndianwhiteprawn. It livesin
the Indo- west pacific which includes east and south
east Africa, south China, New Guinea and north
Austraia Thenorma habitat of thelndianwhitepravn
IS 2 to 90 meters deep in the bottom mud or sand of
marines (Adult shrimps) and estuarine (Juvenileshrimp).
Themaximum total length of themaleshrimpis184
mm and for femal esis 228 mmi¥,

Indianwhiteprawvnsarerichinproteinsand deficient
infaisand cdories. Indianwhiteprawn containsvauable
amountsof minerdslikesodium, potassum, magnesum,
cupper, phosphorus, iron, cobalt, manganese and

chromium(@. Indian white prawns are rich in
polyunsaturated fatty acidsincluding Omega 3 fatty
acids?.

Regarding thevitaminscontent of theIndian white
prawn, HalaAli Abdel-Salam regi stered high content
of vitamin B1and B2inthelndianwhitepravn mudes®.
Itiswell known that the Indian white prawnsarerich
sourceof vitaminA, D, Eandvitamin B1, B2and B3°..

Oneof themgjor risk factorsof seafoodincluding
Indian white prawn is the presence of different
pathogens like the Salmonella, Saphylococcus,
Escherichia coli and Vibrio choleral®.

Bacteria athough most of them are pathogenic,
some arevery good for the health of plants, animals
and humans. They accepted their importancefromther
production of many nutritionaly vauablemoleculeslike
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proteins, water solublevitamins(B1, B2, B3, B5, B6
andB12 andfat solublevitamins (A, EandK). Bacteria
are used in the biotechnology to produce these bio-
moleculesether naturaly or through bio-engineering™3.

Gamalrradiationisoneof thefood preservation
methodstoincreasethe shelf life of food and to fight
food contamination through killing themicroorganisms
with avery limited effect on thephysica and chemical
propertiesof food. Irradiationisused asonemethod to
preserveshrimps?.

Theaim of thisstudy istoinvestigatethe effect of
onekilo gray radiation dose on thegrowth of bacteria
and on somenutritional parameters. Specifically the
bacteriainvestigated were E. coli, Salmonella SPP,
Staphylococcus aureus, Vibrio spp, Listeria
monocytogen and Proteus mirabilis. The nutritional
parameterswerevitaminA, vitamin E, totd protein and
iodine.

MATERIALAND METHODS

In a true quasi experimental and longitudinal
research design, red sea shrimp (Fenneropenaeus
Indicus) was used as study subject after an ethica and
academic approval from health and atomic energy
authorities.

9 groups of the shrimpswere used. 3 groupswere
used ascontrol and six wereirradiated with 1kGy and
2kGy (threesampleseach). Samplesfor microbiologicad
and chemical analysiswere taken immediately after
irradiation, after 21 day of irradiation and after 45 days
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of irradiation. However, the shrimp sampleswere stored
at room temperature.

Methods

Irradiation of shrimps was done with cobalt 60
gamma source (Nordion gamma cell 220-Excell,
Canada).

Protein percentage, vitamin A and vitamin E
concentration were determined according to the
Association of Official Anaytical Chemists(AOAC)
protocol, Theiodine concentration was measured
following the SandellandK ol thoff method for iodine
measurement(™.,

Regarding themicrobial analysis Salmonela spp,
Saphylococcus aureus, Vibrio spp and Listeria
monocytogen were counted using the standard methods
of Harrigan*2. Proteus spp colonieswere determined
according to the standard method of Xilinag*3.

RESULTSAND DISCUSSION

Results

Theresultsof thisarticlereflected theresistance of
Vibrio spptoirradiationwith 1and 2kGy (TABLE.1).
Regarding theirradiation of shrimpswith 1kGy,the
number of colonies of vibrio spp was affected by
irradliation compared to the control, butitincreasedin
the 21% day sample and it decreased in the 45" day.
Vitamin A and E concentration decreased inthefirst
sample after irradiation compared to the control,
increased in the 21 day sample and decreased in the

TABLE 1: Bacterial growth in thecontrol and irradiated shrimpswith oneand two K Gy

E coli Salmonella Listeria Vibrio Proteus

Sample  APC cfu/g : spp spp mirabilis
M PN/g cfulg monocytogencfu/g cfulg cfulg

0  8.0x10° 0.00 0.00 0.00 6.0x10° 0.00

Control S21  6.0x10° 24.7 0.00 4.7x10° 8.4x10° 4x 10°
45 - - - - - -

S0 6.0x10° 0.00 0.00 0.00 6.0x10° 0.00

1KGy S21 7.8x10° 0.00 0.00 0.00 7.9x10° 0.00

45  6.0x10* 12 0.00 4.5x 10° 6.0x10° 5.7x 10°

0 4.2x10° 0.00 0.00 0.00 3.3x10° 0.00

2KGy S21 7.6x10° 0.00 0.00 0.00 5.0x10% 0.00

45 7.0x10° 6.3 0.00 3.2x 102 8.5x10° 3.7x 102

CFU: Colony Forming Units.; MPN: Most ProbableNumber.; SO: Sampleafter irradiation (immediately).; S21: Sampleon

the21¢ day.; $45: Sample on the45" day.
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45" day sample (TABLE 2 and 3and Figure 1).

The2kGy irradiation showed theresi stance of the
Vibrio spp, however, itsgrowth was decreased in the
after irradiation sampleandincreased in the 21% and
45" dayssamples(TABLE 1). ThechangeinvitaminA
concentration followed the same pattern of the change
inMbrio spp growth whilevitamin E decreased inthe
45" day sample (unlike the growth of the Vibrio spp
and the concentration of vitaminA) (TABLE 2and 3
andFigurel).

The 45" day sample of the irradiated samples
showed increased colonies of E coli, Listeria
monocytogen and Proteus mirabiliswhich meansthat
theshdf lifeof irrdaited shrimpswith oneand two kGy
islessthan 45 daysif stored at room temperature.

Thetotal protein andiodineweredecreasinginthe
after irradiation, 21% day and 45" day samples
compared to the control sample (TABLE 2).

Theradiation doses did not affect thetextureand
the appearance of thesamplesup to the21% day sample.
At the 45" day the appearance of the samples was
affected (yellow and black colors appeared in the

samples).
Discussion

Our results showed that Vibrio spp were detected
intheraw shrimpsand that they wereresi stant tothe 1
and 2 kGy radiation doses and that vitamin A and E
wereincreasing withthegrowth of the ibrio sppwhen
onekGy wasapplied. The Vibrio spp may beinduced
to producethevitamins by thetwo radiation doses. In
the2 kGy vitamin E decreased in the 45" day sample.
The protein and iodinewere decreasingwith time. The
textureof theshrimp wasnot affected by thetwo doses.

Contamination of fish and fishery productswith
salmonella and vibrio has been reported by many
researcherg+2. However, someof theauthors stated
that the presence of the bacteriamay bedueto external
contamination?,

All the previous studies showed that thevibrio spp
aresengtivetoirradiation with low radiation dosesas
follows

V K GABREU and hisresearch group in 2009
found that the 2, 4 and 6 KGy doses significantly
decreased the growth of Vibriocholera. However, the

TABLE 2: Biochemical analysisresultsof irradiated shrimp

Storage days Control shrimp Irradiated shrimp Dose
VitA VitE  Total protein lodine VitA  VitE Total protein  lodine 1KG
0 29.60 7.90 18.6 0.33 13.60 1.68 17.05 0.26
21 30.00 4.20 17.40 0.29 150.00 14.00 15.45 0.21
45 19.14 5.84 14.25 0.21
0 29.60 7.90 17.40 0.29 14.4 154 16.50 0.24 2KG
21 30.00 4.20 17.40 0.29 99.00 9.14 15.90 0.19
45 100.00 2.98 9.95 0.14
Vitamin A and vitamin E concentration were measuresin pg/ 100g and the percentages of protein and iodine were in
weight/ weight (100g)
TABLE 3: TheVibrio spp growth compar ed to thevitaminsconcentration.
Storage days Irradiated shrimp Dose
Vibrio cfu/g Vit A Vit E Total protein lodine
O (after irradiation) 6.0x10? 13.60 1.68 17.05 0.26
21 7.9x10° 15000  14.00 15.45 0.21 1KG
45 6.0x107 19.14 5.84 14.25 0.21
O (after irradiation) 3.3x107 14.4 154 16.50 0.24
21 5.0x10? 99.00 9.14 15.90 0.19 2KG
45 8.5x107 100.00 2.98 9.95 0.14
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Figurel

effective doseswerethe 4 and 6 KGy doses.

Itisknownthat vibrio spp aresengtivetoirradiation
sincetheir D10 valueis0.06K Gy!?!,

Irradiation with one K Gy isenough to control the
coloniesof V. parahaemolyticusintheacceptablelevels
asspecified by the USA Food and Drug Administration
(FDA)®2,

In 2001 E CISNEROS DESPAIGNE research
team contaminated oysterswith different Vibriospp and
after irradiation they found that adose of 1.2 kGy is
enough to eliminate numbers of Vibrio spp up to 107
CFUg¥#,

However, wedid not find any published research
registering theresistanceof vibrio sppto 1 and 2kGy
radiation dosesi.e. thisisthefirst timetoregister the
resistance of Vibrio spp to low radiation doses.

Regarding theincrease of vitaminA and vitamin E
concentration with theincreaseof theVibrio spp growth,
itisregistered in 1932 by C. E. Skinner and M. F.
Gunderson that corynebacterium was capable of
producing vitamin A4, However, (Jennifer K. Miller
et a 2013) genetically, engineered the E coli to produce
Betacaroteneto help solving of vitamin A deficiency®.
Our study accidently produced vitamin A and E through
irradiation of Indianwhite prawn shrimps contaminated
with Vibrio spp.

CONCLUSION
TheMibrio sppwasresistant toirradiation with one

and two KGy doses. Vitamin A concentration was
changing with the changein the ibrio spp growth.
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