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ABSTRACT KEYWORDS
The present investigation was performed by three techniques for Safety food;
comparing toxicity in treated food resulted after irradiation with food Ames test;
processing. The extract of theinhibited sprouts potatoes (EI SP) was used, Chromosomes aberrations;
the first was Ames test using Salmonella/reversion assay in two strains of Genotoxicity;
S. typhimurium namely TA98 and TA100, second was chromosomal Irradiated food.

aberrations (CA)techniques. Besides using samples of EI SP after irradiation
at low dose (0.01kGy)-the applied recommended dose on commercia scale-
through boiling or freezing. Whereas,another samples of food as coffee
beans were used for genotoxicity test in the last one after irradiation (5.0
and 10.0kGy) or roasting (200 °C) for short (10 min.)or long time (20 min).
The obtained results of Ames test showed slight mutagenic agent, for all
the tested irradiate samples. Only ethyl alcohol extract (EAE) showed
high significant values, whereas, whol e sprouts or residue has less values
approximately. Using EAE recorded high significant values as 93,115,120
ig/plate by using 0.01,1.0 and 10.0 kGy at TA 98 respectively. Whereas,
using TA 100 recorded 92,115.0,124.0 ig/plate by using 0.01,1.0 and 10.0
kGy respectively. A significant linear dose-response relationship was
resulted with correlation coefficient R? were resulted after using different
doses which use for decontamination in food. These values were in
proportion to irradiation dose and fortunately CA, whereby check (EISP)
at low dose (0.01 kGy),with different concentration of EAE (1.0, 0.5,0.05
and 0.005%), different types of CA. All these types showed percent of CA
which proportion with EAE (%)of irradiated samples at 0.01 kGy. These
toxic compounds were more affected markedly by storage freezing or
genotoxicity test results markedly higher valuesin roasted samples at 200
C either at short time 10 min.(light coffee) or long time 20 min.(dark coffee),
recorded high values of genotoxicity (BN/MN). Whereas, irradiation
caused less values.

Finally, there are toxic compounds resulted after irradiation processin the
inhibited cells even at low doses but the mutagenicity were less at the
applied dose and less than resulted from processed foods. Furthermore,
safety food studies are needed.  © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION

Cooking of food isaprocess uniqueto humans. It
enhancesthetasteand thedigestibility of food so much
sothat itsbeneficia natureistaken for granted; how-
ever, itinducesprofound changesinadl typesof food. It
has been well established that these changesmay be of
concern to human healthi*2, General cooking proce-
duressuchasbrailing, frying, barbecuing, heat processng
and pyrolysisof proteinrich foodslike beef, chicken
and fishinduce theformation of potent mutagenic and
carcinogenic compoundscaled heterocyclic amines*
719 Theseare potent mutagens and carcinogensin ro-
dents, inducing tumors of several organg®. In Egypt,
processed ready meal s studies showed high va ues of
genotoxicity!®.(TABLE 1). Theauthors showed that
different food processing produced some food reac-
tions due to high temperature during processing as
Millard reaction, Carmalization*"1%, However, these
compoundsalso occur morewidely as environmental
pollutantsthrough emission from awiderange of com-
bustion sourcesincluding vehideexhaudts, furnaces, ec.
and may a so enter thehuman food chain through depo-
sition on the surface of food cropg*Y.

TABLE 1: Thegenotoxicity of ready meals ascollected from
local marketsin Egypt.

Average+ Average =+
Samples D Samples D

Blank samples  2.0+0.707
Roasted bread Corn-rice crisps
Spots 14.25+3 .4 (Sandose) 5.75+2.5
Potato chips
additives free 44.75+5.76 Poultry (roasted) 30.5+8.29

Fish (grilled

with wheat bran) 18561
cheesetasty ~ 12.63122 Ve 455308

(caramel candy)

Food irradiation considered as saf ety treatments
asdternative pesticides. To date, health and safety au-
thoritiesin over 60 countriesworldwidehave approved
the application of food irradiation. Whereas, more40
countriesused food irradiation on commercia scalefor
sterilize spices, herbs, chicken besides othersnear 120
product.

In spiteof successful of usingfood irradiation on
commercia scaebut another groupslike Germany and
other countrieshaveapprehensivefor usngirradiation.
Mutagenicity studieseither in vitro-vivo showed that
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famous mutagenic compound is 2-alkyl cyclobutanones
(2-ACBs) which can cause colon tumor asresulted from
fatty food after irradiation. That acompound found ex-
clusivelyinirradiated dietary fats may promote colon
carcinogenesisin animal streated with achemica car-
cinogen™?, But WHO (Joint FAO/WHO, 2002)13
announced after long—term feeding studies, 2-DCB and
2-dkylcyclobutanonesin general do not gppear to pose
ahedthrisk to consumersof irradiated fatty diets. Same
compound showed weak positively effect of mutage-
nicity in-vitroinrats. Also, feeding Irradiated potatoes
or different dietsat |ow doses caused changes behav-
ior, abnormal growth and fertility of different stages of
insectg+17,

Today, still now some questionsabout thereasons
of presencetoxicity of irradiated dietseither usingin
extract form or dry. Therefore, our task in the present
work to cover the knowledge lack around safety of
damaged cdllsafter inhibition sproutsby irradiation be-
Sidesdetermination thetoxicity resulted after irradia-
tion separately or combined with food processing.

MATERIALAND METHODS

Ames test
Preparing samples

Theinhibition of sprout by irradiation depend on
damageof DNA inmerigimatic cells. Therefore, inthe
present work, we used meristimatic cells of potatoe
sprouts. These partswereremoved from sprouted po-
tatoes areas then irradiated to different doses
(0.0,0.01,1.0and 10.0 kGy). Assay of the mutagenic-
ity for Amestest was donewith sproutsof potatoes, in
threeforms, freshirradiated and non irradiated sorouts
alcohol extracts (IPSAE), residue after extract and
powder of whole sprouted.

Amest test

M utagenic effects of treated sampleswere assayed
accordingtotheAmestest using S typhimuriumstrains
TA98 and TA1008, The Ames mutation assay was
performed with modification samples (500ul),filtered by
using 0.45um HAWP 01300 Millipore filter for steril-
ization and for termination of themicrosomd activating
reaction. Morethan 90% of the mutagenicity wasre-
coveredinthefiltrate by using thisfiltration procedure.
Themixture (10 uL). was poured onto a 400 uL of 100
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mM sodium phosphate (pH7.4) plus 100 uL of the bac-
terial suspension. The mixturewasincubated at 37°C
for 20 minto ensurethe contact of the mutagen,2ml of
molten soft agar was poured gently onto minimal glu-
coseagar platescontaing 0.1 umol of L histidine and
0.1 umol of biotin. The histidine revertants (His+ rever-
tant colonies) were counted after incubation at 37°C
for 48h. The number of spontaneous revertants (18-
25rev./plate) was susbtracted from each revertants
count. The datarepresented arethe meansof four rep-
licates. All stepsof that techniques according*.

Chromosomal aberrations

Aqueous extract of treated or untreated samples
wereadded to cultureat different concentrations (1.0%,
0.5%,0.05% and0.005%)being dissolved in media199.
The culture mediawas prepared according to recom-
mended methodg*2?, Each culture 5ml of media
199(Gibco)contained 5 pug reconstituted
phytohaemogl utinin and 20%foeta caf serum (Gico).
Blood human lymphocytes obtained from four donors
wereadded to each culturetube. Inculationwasdonea
37°C,duration of cultureextendedto 48 hrs, colchicines
was added at timethree hrsbefore end the period (48
hrs)) with concent.10 ug/ml, then cells was harvested then
fixed with Gremsa.(ALEX). One hundred metaphases
were counted per each concentration, where the fre-
quency of dicentricsrings,acentrics, gapschromated and
chromosome breskswererecorded.

GENOTOXICITY EXPERIMENT

Genotoxicity testsusing humanto measurethetox-
icity of some processed ready meal and someirradi-
ated samples.

Preparing samples

Coffeegreen beanswere collected fromloca mar-
ketsto carry thefoll owing experiments. Coffee beans
irradiated to 5.0 and 10.0 kGy. Besidesroasted coffee
beansat 200 °C for two periods,as10min. and 20 min.
After roasting, beanswere cooled to 25 °C whilethe
third considered as positive control. All Thesesamples
were checked for genotoxicity test.

Genotoxicity test

Prepar ation of blood samples
Heparinzed blood was obtained from six healthy,

non-smoker volunteerswho had no recent diagnostic
or occupationa exposuretoionizing radiation, laser, or
chemicals and had not had any experience to recent
alergicresponsesor drug administration. Buffy coats
were separated and concentrated in plasmaat acell
density of 2 x 10° cells/100ml. Aliquots of cellswere
distributed in 96 well tissue cultureplates. Every treat-
ment of X individua swasinvestigatedinduplicate.

Cdl culture

Immediady, celsweretransferredinto 15-ml gerile
tubes containing only media 199 (Sigma, Saint Loius
MO, USA). Cdlswereincubated for 72 hours, adding
cytochalasin B 48 hours before harvesting?!.

Harvesting of cells

Forty eight hoursafter the addition of cytochalasin
B, cellswerecollected and treated with 0.8 % sodium
citratefor 3-5 minutesand then fixed in 5:1 methanol:
acetic acid. Fixed cellsweredropped gently onto clean
microscope dides, air-dried and stained with 4% Gi-
emsa(Sigma, Sigma, Saint LoiusMO, USA) usng San-
dard procedures.
Scoringunder the microscope

Slideswere scored at 1000X magnification using
a Leica Biomed microscope (Leica Lasertechnik
GmbH, Heidel berg, Germany). Identification of cy-
tokinesisblocked binucleatid cellsand the frequen-
ciesof micronuclei in such cellswere estimated ac-
cording to the criteria stated. Binucleatid cellswere
sel ected on the basis of having awell-preserved cy-
toplasmwithtwodigtinct nucle of approximately equa
size, which may be attached by afine nucleoplasmic
bridge or alternatively be overlapped. The micronu-
clei scored were therefore located within the cyto-
plasm and were not refractile nor linked to themain
nucle vianucl eoplasmic bridge. From each culturethe
ratio of binucleotide (BN) to mononucleotide cells
(MN) wasdetermined by counting the number of BN
per 2000 MN. Additionally 500 binucl eated cellswere
scored for micronuclel.

RESULTS

Ames Test

Theresultsof Amestest using S typhimuriumTA9S8
and TA100 (asshownin TABLES 2-3 and Figures 1-



RRBS, 7(8) 2013

Serag EI Dien Ahmed Farag and Dalal H.Alkhalifah

327

4) clearly indicatethat used extractsisadight mutagenic
agent, that could effectively mutagenicity al thetested
irradiate samples. Only ethyl alcohol extract (EAE)
showed high significant va uesof mutagenicity, wheress,
wholesproutsand res due haslessva uesapproximately.
Using EAE recorded high significant values as
93,115,120 ig/plate by using 0.01,1.0 and 10.0 kGy
after tested by TA 98 respectively. Whereas, using TA
100 recorded 92,115.0,124.01ig/plate by using 0.01,1.0
and 10.0 kGy respectively.

TABLE 2: Effect of different extractsof irradiated sprouts
potatoeson mutagenicity (revealants/plate) of TA 98, TA100
strain of Salmonella typhimurium ,*Significant, ** High
significant., all valuesar e expr essed asmean + S.D. (n = 6)

TA 98
’ Dose (kG
Whole(powder) Residual Eit?g::t kGy)
21513 2151.6 18:1.0 Blank
19.0+£2.2 28.5+1.3 70.2+£10.3 Control
30.0:2.6%%  258:1.1  933:43* 01
30.741.9%  50.0L4.1%* 1158:5.1%% 1.0
A12:25%%  657+2.8%% 120.0£12.9%*  10.0
4.89 4121 1768 LSD 5%
6.07 5.92 2542  LSD 1%
Y=6.1x+11.9 Y=11.3x+48 Y=239x+85 &
equation
0.8801 0.8505 0.9003 R
TA 100
21514 2115 18:1.0 Blank
18.5+2.1 28.3£1.3 65.5+3.2 Control
30.8£1.5%  260:12  920:2.1%% 01
30.8:2.7%%  515123% 115043.1%% 1.0
A18:0.5%%  B4BL25**  1240:42%% 10,0
173 2.44 4.98 LSD 5%
2.49 3.50 7.00 LSD 1%
Linear
YZ63+1L7 Y=112048 Y=261x047 LB
0.8915 0.8608 0.9332 R

A linear dose-responserelationship was observed
inTABLE 1, asignificant valuesof correlation coeffi-
cient R wereresulted after using different doses. These
vaueswerein proportiontoirradiation dose and fortu-
nately, thelow valueswere recorded like the applied
low dose as0.01 kGy. Thelow doses were recorded
vauesnear control trestment. A logartimatic vaues-in
relaiveto control - arelationship wasresulted asshown
in(Figures3, 4).
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TABLE 3: Thecytogenic analysisof thefrequency of chro-
mosomal aber rationseffectsof aqueousextract fromirradi-
ated samples(0.01kGy) at different dosesafter irradiation
and storage (120days).

Typed of Chromosomal  Abnormal Normal

Treatments

aberrations cdls cdls %
Gs Dic. Acen. Chsb Cdb (count) (count) (concent %)
Un irradiated
1 0 1 0 2 4 96 1
1 0 1 0 1 4 96 0.5
2 0 0 0 0 2 98 0.05
1 0 0 0 0 1 99 0.005
Irradiated
(0.01 kGy)
5 6 12 7 15 45 55 1.0
3 4 10 4 12 33 67 0.5
2 2 11 -- 10 25 75 0.05
4 0 1 -- 2 7 93 0.005
After storage
120 days:
Unirradiated
1 0 1 0 2 4 96 1.0
2 0 1 0 1 4 96 0.5
2 0 0 0 0 2 98 0.05
1 0 0 0 0 1 99 0.005
Irradiated
(0.01 kGy)
1 1 1 11 15 85 1.0
10 12 88 0.5
1 99 0.05
100 0.005
140
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Figurel: Effect of different extractsof irradiated sprouts
potatoeson mutagenicity (revealants/plate) of TA 98, strain
of Salmonellatyphimurium. (all valuesar eexpr essed asmean
+S.D.,n=6).

Chromosomeaberrations(CA)

Asshownin (TABLES 3-4),low concentrations
of alcohol extract (1.0, 0.5,0.05 and 0.005%), used
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to follow the chromosome aberrations. Different types
were involved for abnormal chromosomes as
chromated breaks, chromosome break, centric, di-
centrics, gaps, absence of metaphase besides cell
death. All thesetypes showed different figures of ab-
normality types. Generally,the percent of (CA) was
proportion with concentration (%) of ethyl al cohol
extract.(EAE) of irradiated samples. High percent of
CA washigher markedly after irradiation directly then
decreased gradually even after four months of storage
samples of potatoes. In the sametime, after storage
period (120 days). high dose (1.0 kGy) recorded high
valuesof CA thanlow dose significantly. Inthesame
timethese percent of CA was higher after food pro-
ng asboiling or freezing either using different con-
centration of EAE (TABLES 3-4) and (Figure5).

140

@ EtOH Ext.

120 1 W Residue
2 100 - O Powder
=
=3
& 804
1S
£ 60 -
@
>
& 40 A

0 T T T
Blank Control 0.1 1 10

Irradiation dose(kGv)
Figure?2: Effect of different extractsof irradiated sprouts
potatoeson mutagenicity (revealants/plate) of TA 100, strain
of Salmonellatyphimurium. (all valuesar eexpressed asmean
+S.D.,n=6).
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Figure3: Linear regression analysis(log values) between

different concentrationsextract of irradiated sproutspota-

toesand mutagenicity (revealantg/plate) of TA 98, strain of

Salmonellatyphimurium. (all valuesar e expressed asmean

+S.D.,n=6).
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Figured: Linear regression analysis(log values) between
different concentrationsextract of irradiated sproutspota-
toesand mutagenicity (revealants/plate) of TA 100, strain of
Salmonellatyphimurium. (all valuesar e expressed asmean
+S.D.,n=6).

TABLE 4: Effect of food processing on cytogyniceffects of
aqueousextract fromirradiated samples(Cd b=Chromated
breaks, Chs b=Chromosome break, Ace=a centric,
Dic=dicentrics, Gs=gaps and no rings was recorded. -No
metaphase,,=cell death).

Typed of

chromosomal Abnormal Normal Treatments

aberrations cells cells  (concent.
0,

Gs Dic. Acen. CES Ct:gd (count)  (count) %)
Freezing
after

irradiation:

8 8 10 7 28 61 39 1.0

5 4 7 5 21 42 58 0.5

4 2 8 2 11 27 73 0.05

2 0 4 1 5 12 88 0.005
Boiling
after

irradiation :

6 10 12 8 32 68 32 1.0

7 6 9 5 21 48 52 0.5

5 4 5 0 12 26 74 0.05

2 1 2 2 4 11 89 0.005

Genotoxicity

Thethird techniqueswas performed for testing the
potentidity of producing genotoxicity substanceseither
by irradiation or processing food for coffee green beans.
Theresultsof treated coffeeareshownin (TABLEDS).
Theroasted samplesat 200 °C either at short time 10
min.(light coffee) or long time 20 min.(dark coffee), re-
corded highvauesof genotoxicity (BN/MN). Wheress,
irradiation caused lessvaues. Thegenotoxicity vaues
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weresgnificantly differencethan blank value, theseva-
ueswere(35.2+5.2), (44.75+5.7) for roasted coffee
at 10,20 min. Wheress, lessva uesof genotoxicity were
clear significantly in irradiated samples as
(19.7+3.3),(17.5%2.3) for 5.0 and 10.0kGy in respec-
tively. A linear relationship betweenroastingtime, irra-
diation dosesand theratio of BN/MN of genotoxicity
(Figure5). Theseresultsweresignificant with high val-
uesof correlation coefficient (R?).

TABLES5: Ratioof binucleotide (BN) to mononuclectidecdlls
(MN) asinfluenced by irradiation dosesand roasting process
for coffeebeans.

Average+ SD Treatments
6.3+3.3 Blank
--Coffee beans
22.0+6.2 -control-
19.7+3.3 -Irradiation 5.0kGy
17.5+2.3 - 10.0 kGy
-Roasting 200C:
352 £52 - 10 minutes
44.75+5.76 20 minutes
80
<70 RERGy
= 0.1 kGy

[=2]
(=]

O Freezing=+R.

O Boiling+R
0.5

0.05 0.005
Concentration alcohl extract

Figure5: Thefreguency of abnormal chromosomal aberra-
tionsafter irradiation (0.01kGy), stor age period (120days)
besides
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Figure6: Thelinear relationship between mutagenicty
ratio of binucleotide (BN) / mononucleotidecells(MN) and
treatment methods.
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DISCUSSION

Food safety isaglobal issuewith paramount envi-
ronmental and public health consequences of inad-
equately maintained. Therefore, avariety of procedures
have been devel oped and used to reduce food-borne
contamination Sincethelate 1980’s, different clearance
announced by the World Heal th Organi zation and the
USFood and Drug Administration have approved the
irradiation of food by ionizing radiation a thebeginning
of thefood supply chain asaninexpensveand effective
procedure!®23, Theenergy fromtheirradiation bresks
chemical bondsand producestoxicionsand freeradi-
casthat react with cdlular constituentsinfood toform
dtered products (often classified asradiolytic products).
In spite of morethan50 countrieshave given approval
for over 60 foodstuffsto beirradiated for local con-
sumption and/or for export, and approximately40 dif-
ferent countriesare using thefood i rradiation technol -
ogy oncommercial scalebut another groupslike Ger-
many, UK and other countries have apprehensivefor
usingirradiation*:2+2,

Irradiation cause breaking the bonds in a
microorganism’s DNA structure and prohibiting its rep-
licationthat food irradiation prevents spoiling and food-
bornillness. Themain rolein sprouting inhibition de-
pend on damaging DNA, leading toitsfragmentation
either by single- or double-strand breaks. In addition,
denaturation of the DNA helix, crosslinking and base
modificationsoccurs. Theseradiationinduced changes
in DNA could be abasisfor detection of irradiation
treatment in anumber of foods call Comet assay. No,
studies concerning safety of DNA-fragmentation or
DNA —damaged?7,

Therefore, in present work, we used three tech-
niquesto comparethe values of toxicity duetousing
irradiation with food processing. In our work before,
we used the sametest of genotoxicity for determination
valuesin ready meals, as proved beforethat fast food
contains doubleor moreval uesthan the obtained data
heir inirradiated sampleswith the same genotocicity
test.

Whereas Amestest techniquesconcerningfirst one,
inhibition goroutshby irradiation cause degth of meristem-
atic cellsconsequently prevent sprouting or rooting of
bulbs or tubers. Samefunction of irradiation caninhib-
its sprouting and rooting of garlic, onion, ginger and
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shallot!?, These cells changeto nerotic cellsdueto
damaged of DNA, these partscan consumefresh asin
garlic or onion or processed asin potatoes. The mu-
tagenicity of injured cdllsof these partsmainly sprouted
parts-were neglected in past studies, no reportsfocus
beforein detail sin spite of presence somereportsfrom
| AEA which introduced sameresults but unfortunately,
theseresultswere encrypted soon. Inspite of samere-
portsintroduced sametrends before?®-3,

In our results of Amestest showed that ethyl ex-
tract contains high levels of mutagenic compoundsin
irradiated sampleswhichincreased gradual ly with in-
creasing doses. Themutagenic compounds concentrated
inAlcohol extract but lessamount are present inresi-
dueor wholedry parts. The published databy WHO®!,
showed to presence of mutagenic effectsof ethyl po-
tato extract after irradiation but sameeffectsdecressed
after 40 days®4. Our dataare parallel with obtained
earlier by studiesresearchersfrom Soviet Unionwhich
reported theformation of radiotoxinsinirradiated po-
tatoes, showed cytotoxic and mutagenic effects in
miced®#, |twascaimedthat d coholicextractsof freshly
irradi ated potatoes containing theseradi otoxinsinduced
dominant letha mutationsinmice?-#., Different repots
for pogtivetrend—in-vivo of mutagenicity werereported
ear|yt3-%,

Inthe second test using (CA),-only used with ap-
plied dose (0.01 kGy)-using different concentrations
of alcohol extract of sprouts caused dlight increase of
abnormal chromosomes.(AC). Bailingor freezing same
irradiated sprouts caused increasing the CA- percent-
age (TABLESS, 4).

Thefirst and second test proved presence toxic
compoundsininjured cdllswhich can eat freshly ascom-
mon food as garlic, onion or processed as potatoes.
Fortunately, the results of Amestest or CA of applied
dose (0.01 kGy) near control results but more doses
increased thetoxicity asshowed in our results. Thein-
hibited parts can eat freshly ashabitats or processed,
therefore, the consumers can eat thetoxic compounds
directly.

Finally, thethird techniques using genotoxicity,
proved that roasting at 200 °C of coffeebeanseither at
short time (10min.) or long time (20 min.) increased the
genotoxicity valuesthan irradiation treatments. Inthe
sametimeus ng sametechniquesby sameauthor proved
high values of genotoxicity of processed ready meals

(TABLE 1) ascoffeethanlow vauesinirradiated cof-
feebeans.

Our resultsin-vivo showed presence of toxic com-
pounds dueto using irradiation even at low dose or
after roasting process. Thefamous mutagenic compound
is 2-akylcyclobutanones (2-A CBs) which can cause
colon tumor which resulted from fatty food after irra-
diation. Thetoxicologicd potentia of radiolytic deriva
tivesof triglyceridesfound exclusvely inirradiated food,
isscarce. That acompound found exclusively inirradi-
ated dietary fats may promote colon carcinogenesisin
animals treated with a chemical carcinogen®l. But
WHO (Joint FAO/WHO™ announced after long—term
feeding studies, 2-DCB and 2-alkylcyclobutanonesin
general do not appear to poseahealthrisk to consum-
ersof irradiated fatty diets. Therefore theworkerstill
indoubt for thethe mutagenicity or toxicity of 2-DCB
and 2-akyl cycd obutanones,someauthors concluded that
thiscompound may beregarded asapossiblerisk fac-
tor for theinitiation and progression processesin colon
carcinogenesis. The cytotoxic and genotoxic potentias
of various highly pure synthetic 2-akyl cyclobutanones
wereinvestigatedin bacteriaand human cell lines®!.

CONCLUSION

Generdly, using a-irradiation either at low dose for
inhibition sprouting (0.01 kGy) or high dosefor tregting
coffee beans produced mutagenicity or genotocicty but
lessthan processing methodsfood. Using therecom-
mended dose must use at low dose not more. More-
over, additional invitroandinvivotestswithregardsto
thetumor-promoting activitiesof uniqueradiolytic prod-
ucts should be conducted.

Lack of sufficient dataon the effect of long-term
consumption of irradiated foods on human health and
on long-term health effects of eating adiet based on
irradiated foodsisstill considered to beaproblem, and
thus, precautionary principlesshould be applied until
suchdataareavailable. Inthisregard, WHO continues
to encourage further research to be conducted in ac-
cordancewith scientifically accepted protocols. for as-
sessing food safety to hel p resolve any remaining un-
certainties about thetoxicity or carcinogenicity of 2-
alkylcyclobutanones. WHO reiteratesits previoudy
stated*™® (Joint FAO/WHO Food Standards 2002)will-
ingnessto reopen therisk assessment of irradiated foods
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if new evidenceindicatesapotentia public heathrisk.
Foodsareirradiated to provide the same benefits
aswhenthey are processed by hest, refrigeration, freez-
ing or treated with chemicals. Far from sterilizing the
food, which still requiresproper handling and cooking,
irradiation destroys disease-carrying bacteriaand re-
ducestheincidence of food borneillnessesmaking it
possibleto keep food longer, while at the sametime
ensuringahigher level of safety and qudlity.
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