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ABSTRACT KEYWORDS
Inthis study microbiological status of chanachur, aready-to-eat traditional Chanachur;
snack was determined and its quality was improved by applying gamma Microbial load;
radiation. To assess the microbial load in chanachur samples four types Contamination;
(non-branded coded as S, and branded coded as S, S,and S) were Coliform;

collected and Total Viable Bacterial Count (TVBC), Total Coliform Count
(TCC), Total Fungal Count (TFC) were determined by spread plate method
using Nutrient Agar (NA), MacConkey Agar and Potato Dextrose Agar
(PDA), respectively. TVBC, TCC and TFC values for four types of
chanachur sampleswereranged from 1.18x10°to 2.1x10* CFU/g, 1.2x10*
t03.0x10% CFU/g and 1.5x10*to 2.0x10® CFU/g respectively which were
beyond the satisfactory or acceptable level. To improve the quality of
chanachur samples, a series of dosesof gammaradiationviz. 2.0, 5.0, 10.0
and 15.0 kGy wereapplied. Irradiation with 2.0, 5.0 and 10.0 kGy, microbial
load was decreased by 1 to 3 log but not completely eliminated. After
applying theradiation dose of 15.0 kGy, all kinds of viable microorganisms
including spores were eliminated rendering the chanachur samples sterile
and safe for consumption. Bacteriaassociated with the chanachur samples
were also identified based on cultural, morphological and different

Gamma-radiation.

biochemical characteristics.

INTRODUCTION

Street vended foods are ready-to-eat foods pre-
pared and sold by vendors especially in streets, mar-
ketsand other similar public places. Thereare many
different kindsof traditional chanachur in Indian sub-
continental region and consumed mostly asoneof the
favoritestreet food. It isalso known asNamkeen. This
product hasacombination of maximum 12items. The
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maost common componentsarefried noodlesmadefrom
pulseflour (bason); flour chipsof different sizesand
shapes; fried and puffed dhals; cereals and peanuts.
Spicesand condimentsare used asto flavour themix-
tureand to get spicy, sour and salty taste. The combi-
nation of ingredientsvariescons derably dependingon
the priceand the market™. Chanachur isavailablein
amost all grocery shops, eveninthemost remotevil-
lages of Bangladesh. Vendors often arefound selling
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“chanachur” in public places like stations, bus terminals
or in front of schools. It istaken by all aged people
from lower to upper level. It isfrequently taken when
peoplewait intrafficjam, in bus, train or launch jour-
ney, when friends gather together and gossip and for
entertaining the guestsetc. Mostly street-vended open
sal e chanachur are served with some chopped chilli,
onions and tomatoesand alittle salt. Sometimesitis
consumed with puffed rice (muri) and with other snack
foodsby childrenand working people.

Chanachur consumptionisincreasinginrura ar-
eas. Producersare coming up with moreand more new
ideas on chanachur: from new packagingto new vari-
eties. Entrepreneursaretaking interest. Thisproduct is
becoming oneof theimportant food processing busi-
nessesin Bangladesh. Not only itiseconomically im-
portant but also providing ameans of earning for the
groups of low income people in Bangladesh. Practi-
caly al thefood we prepare, purchase or grow, beit
bakery food, fruit, vegetable, mest, cereal, meat, home
madedrinksand juices or dairy productsharbor ava
riety of microorganisms. Thisisnot surprisngwhenone
cons dersthat bacteriaand fungi areubiquitousand are
especidly plentiful insoil and around us(air) and could
eadly contaminatefoods. From themicrobia perspec-
tive, food can beviewed asafertileecosysteminwhich
these organisms uptakefor their nutrients?. Itisesti-
mated that between 24 and 81 million cases of food
borne diarrhea diseases occur each year inthe United
States, costing between $5 million and $17 billionin
medica careand loss of productivity®®. Food suppliers
or sellersbring the publicinto intimate contact with a
variety of microorganismsthat are present in thevari-
ousfood production and processing environment from
around theworld™.

Our study snack food chanachur of branded and
non-branded is contaminated with ahugeload of mi-
croorganismswhichisnot in satisfactory level®. This
contamination mainly occursduring processing, mixing,
packaging and storage of foods. Foods may be con-
taminated by physica contaminants(e.g., piecesof glass,
wood, meta, plastic, film, human hair and fingernails,
plasters, jewelery, small personal belongings, pests,
paper etc. chemical contaminants (e.g., residues of
cleaning and disinfection chemical's, machinery lubri-
cants, synthetic preservatives, food additives, pesticides
etc) and microbiological contaminants(e.g., bacteria,
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yeasts, mould, mycotoxins, viruses etc.)®. Food with
microbiologica contaminantscantransmit awiderange
of diseasesin aconditiontermed food infection, where
thefood servesasavehiclefor thetransfer of the patho-
gen to the consumer, in whom the pathogen grow and
causesdisease”. Another conditionthat might ariseis
food intoxication, wherethe pathogensgrow inthefood
and producetoxinsthat can then affect the consumer of
thefood®. Improper handling of food includingim-
proper use of preparation and storage temperatures,
cross contamination and poor persona hygieneetc are
responsiblefor most cases of food-borne diseasesand
intoxication. When food handlersdo not practice proper
personal hygieneor correct food preparation, they may
become vehicles for microorganisms, through their
hands, mouth, skinamong otherg?.

A high number of foods sold in our communities
are contaminated to alarge extent with pathogenic mi-
cro-organisms. Foods sold near polluted environments
are proneto contamination by pathogenic microorgan-
isms. The numbers of deaths due to pathogens that
causeacute gastroenteritisinthe United Statesis 1,381
of which 67% are attributed to food-borne transmis-
sion*¥, In devel oping countries such as Bangladesh,
there are serious concerns about sanitation of ready-
to-eat foods where the incidence of food borne dis-
easesisvery high dueto maintenance of improper hy-
gienic practicebothinfood production and serving ar-
eas. Moreover, most of the consumer arenot aware of
thisfood qudity and related risk though thiscategory of
food pose serious health risk. Considering this points
this study was conducted to eva uate the microbiol ogi-
cd quality of thisready-to- eat food for providing valu-
abledataon theincidence of such pathogenic microor-
ganismswith aview toincreasing public avarenessas
well asfor necessary action onthepart of food sellers,
consumersand authorities. For quality improvement,
thisfood itemswasirradiated with aseriesof dosesof
gammaradiation and satisfactory quality was obtained
at thedose 15.0 kGy that liminated al kindsof viable
microorganisms including spores rendering the
chanachur samplessafefor consumption.

MATERIALSAND METHODS

Samplecollection and preparation
Onestreet-vended non-branded and three branded
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chanachur sampleswere collected from thestreet food
vendors and nearby grocery shop of BalivadraBazar,
Atomic Energy Research Establishment, Savar, Dhaka
The street-vended, non-branded chanachur samplewas
coded as S, and the three branded were coded as S,
S,and S,. All sampleswere processed within 4 hours
of collection. From each sample 10g of chanachur was
asepticaly weighed and put in asterile polybag. Ninety
(90) ml of serilesdinewater wasadded inthe polybag
and then sample is macerated with stomacher Lab-
Blender 80 [Model BA6020]. From the macerated
sample 1ml aiquot wastransferredin thetest tube con-
taining 9 ml of serilesdinewater and mixed uniformly
withavortex mixturegivingal:10dilution. By repest-
ing the processaserial dilution wasmadeupto 1:10°.

Estimation of bacteriaload

For estimation of Total Viable Bacteria Count
(TVBC) and Total Coliform Count (TCC), Nutrient
Agar (NA) and MacConkey Agar were used. Potato
Dextrose Agar (PDA) was used to determine Total
Fungd Count (TFC). Duplicate platesof Nutrient Agar,
MacConkey Agar, and Potato Dextrose Agar werein-
oculated with 0.1 ml of samplefrom different dilutions
using spread plate technique. All plates except PDA
platewereincubated at atemperature of 37°C for 24 h
before colony enumeration and isolation. PDA plates
wereincubated at atemperature of 30°C for 72h. After
incubation counting of different microorganismswas
performed using Gallenkamp col ony counter and dif-
ferent microbia countswereexpressed asColony Form-
ing Unit per gram (CFU/g) sample.

| solation and identification

After cultivation/ growth on media(NA), discrete
colonieswere picked up, sub-cultured by streak plate
method on the respective media. By repeated sub-cul-
turing, pure culture of the picked up discrete colonies
were obtai ned which are used for identification pur-
pose. Identification of different isolateswascarried out
as per standard method* on the basi s of different cul-
tural, morphologica and biochemical characteristics.
Cultura characterigticincludethecolonia morphology
with respect to growth vigor, size, shape, margin, €l-
evation, pigmentation, opacity and viscosity eid*2. Gram
staining wascarried out to study Gram reaction pattern
and morphological characteristicse.g., Size, shapes,
arrangement of the cellsof different isolates. Different

biochemical testse.g., catal ase, oxidase, glucosefer-
mentation, oxidativel fermentativetest, poreain etc.
were doneto determinedifferent biochemical charac-
teristicsof theisolatesfor identification. Overall cul-
tura, morphologica and biochemicd resultswerecom-
pared with the standard features of different bacterial
genusand asper maximum smilarity isolaeswereiden
tified.

Treatment with gamma-radiation

For microbiologica qudity improvement, chanachur
sampleswere subject toirradiation at aseriesof doses
viz. 2,5, 10and 15 kilo Gray (kGy) with acobalt-60
gammairradiator at the dozerate of 1.5kGy/h. After
radiation each of irradiated sampleswereagain tested
for microbiologica parametersas mentioned aboveto
observetheeffect of different dosesof radiation.

RESULTS

Microbial load in non-irradiated (control)
chanachur samples

Microbiological quality assessment of chanachur
sampleswerecarried out both quditatively and quanti-
tatively. Tota Viable Bacterial Count (TVBC), Tota
Coliform Count (TCC) and Total Funga Count (TFC)
of the chanachur samples were determined and ex-
pressed in colony forming unit per gram (CFU/Q).

In non-branded sample(S)) TVBC wasvery high
and that was 1.08 x 10° CFU/g. TCC and TFC were
asohighinthisnon-branded sampleand that were 1.2
x 10* CFU/g and 1.5 x 10* CFU/g respectively
(TABLEDL).

TABLE 1: Microbiological load of non-irradiated chanachur
samples.

Chanachur TVBC TCC TFC

sample (CFU/g) (CFU/g) (CFU/g)
R 1.08x10°+  1.2x10°+  15x10%+

St 1.4x10° 1.4x10° 2.8x10°
1.18x10°+  3.0x10%+  7.0x10°+

2 113x10°  28x10°  1.4x10°
2.1x10*+  8.0x10°+  4.0x10°+

Ss 5.6x10° 2.8x10° 2.1x10°
S 41x10*+  7.0x10°+  2.0x10%+

4 7.7x10° 4.2x10° 7.0%10°

Asterisk mark (*) indicates street-vended non-branded sample.

Among the branded samples, maximum TVBC
wasfoundin S, sampleand that was 1.18x10° CFU/
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g whichwasunsatisfactory and theminimum TVBC
wasfoundin S, sample and that was 2.1x10* CFU/g
(TABLE 1). Maximum TCC (8.0x10% CFU/g) was
foundin S;sampleand the minimum TCC (3.0x10°
CFU/g) wasfoundin S, sample. Maximum and mini-
mum TFC of branded sampleswerefoundin S, and
4 samplerespectively that were 7.0x10°CFU/g and
2.0x10® CFU/qg.

Among thefour chanachur samplesthough TVBC
was higher in the branded sampl e than non-branded
sample, TCC and TFC were higher in non-branded
sample than the branded chanachur sample. As per
microbiologica specification of thisfood, noneof the
samplewasfound with sati sfactory quality.

Microorganisms associated with chanachur
samples

Microorganismsassoci ated with chanachur samples
wereisolated and identified as per standard method on
the basisof different cultural, morphological and bio-
chemicd characteristics. From, non-branded chanachur
eleven different typesof bacteria strainswereisolated
(TABLE 2).All of them weregram-positive except two
isolates i.e., Cardiobacterim and Enterobacteria.
Most of theisolateswere oxidase negative, motility
negative and glucose positive, anaerobic growth posi-
tive
TABLE 2: Bacterial isolates associated with branded and
non-branded chanachur samples

Bacterial Gram Chanachur
| solates reaction samples
. Positive
Bacillus bagilli S
. Positive
Clostridium bagilli S
: . Negative
Cardiobacterim bagilli S
: Negative
Enterobacteria bagilli S Sand Sy
Corynebacterium Egjlt II ive S.S$,Sand S,
. . Positive
Erysipelothrix bagilli S
Saphylococcus Positive cocci S,
Streptococcus Positive cocci S
Aerococcus Positive cocci S
Micrococcus Positive cocci S
L Positive
Listeria bacill St
. Positive
Mycobacterium bagilli S,
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From three different branded chanachur only three
typesof bacterid strainswereisolated andidentified as
Enterobacteria, Corynebacterium and Mycobacte-
rium(TABLE 2). All of themwerebacilli and twowere
gram-positive and onewasgram-negative. All of them
were cata ase positive and oxidase negétive.

Frequency of occurrenceof thevariousisolates

Totd twenty sevenrepresentative colonieswereiso-
lated and identified from theinocul ated plates of four
typesof chanachur samples. Among thetwenty seven
colonies, Bacillus, Clostridium, Streptococcus,
Aerococcus were two in number (Figrure 1). These
represented 7% of the isolated colonies.
Cardiobacterim., Erysipelothrix, Micrococcus and
Mycobacteriumwere onein number and represented
4% of theisolated microorganisms.

O Bacillus

B Clostridium
Occurrence of the colonies (%) O Cardiobacterium
O Enterobacteria

B Corynebacterium
DO Erysiprlothrix

B Staphylococcus

O Streptococcus

15%

19% 4% B Aerococcus

B Micrococcus

O Listeria

D Mycobacterium
Figurel: Occurrenceof coloniesof variousbacterial isolates
(%) inthechanachur samples.

Enterobacteria and Listeriawerethreein thenum-
ber of colonies and represented 11% of theisolated
microbes. Corynebacteriumwasfour anong thetwenty
seven colonies and represented 15% of theisolated
microorganisms. Thehighest number was Saphyl ococ-
cus; thiswasfivein number and represented 19% of
theisolated microorganisms.

Quality Improvement of chanachur Samplesby
gammaradiation

Asadll the chanachur samples containshigh amount
of coliformindictorsalongwith other harmful bacteria,
itisessential toimprovethequality of thisfood item
beforeitisconsumed. Toimprovethequality, chanachur
sampleswereirradiated with different doses (2.0, 5.0,
10.0 and 15.0 kGy) of radiation. Result showed that
upon irradiation of thefood samplemicrobial counts
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were decreased gradually astheradiation doseswere
increased.

At 2.0 and 5.0 kGy doses of radiation treatment
thesurviva leve of themicroorganismswerereduced
by 1to 3log of TVBC and TCC. Maximum TVBC
and TCCwerefoundin S, sampleand that were 6.0 x
10® and 2.5 x 10® CFU/g respectively at 2.0 kGy
(TABLE 3). TFC becamenil inal samplesafter radia

tion treatment with 2.0kGy.
TABLE 3 : Microbiological load in chanachur samples
irradiated with doseof 2.0kGy.
Chanachur TVBC TCC TFC
sample (CFU/qg) (CFU/g) (CFU/g)
6.0x10°+  2.5x10°+ .
Si 1.4x10° 0.0 Nil
5.5x10%+ . :
S, 7. 0%10 Nil Nil
3.0x10%+  1.0x10%+ :
S 0.0 0.0 Nil
1.5x10%+ : :
S, 0.0 Nil Nil

Atthedoseof 5.0kGy, maximumTVBCand TCC
werefoundinthe sample S, and that were 4.0 x 10°
and 1.0 x 103 CFU/g respectively (TABLE 4). TCC
exceptinSland TFCinall thesamplesirradiated with
the samedose becamenil.

TABLE 4 : Microbiological load in chanachur samples

irradiated with doseof 5.0kGy.
Chanachur TVBC TCC TFC
sample (CFU/g) (CFU/Q) (CFUl/qg)
s, 40x10°+  1.0x10°+ Nil
2.8x10° 0.0
3.0x10% = , )
S, 1.4x10° Nil Nil
2.0x10° + . .
S; 0.0 Nil Nil
1.0x10%+ . .
Sy 0.0 Nil Nil

Theirradiation dose of 10 kGy completely elimi-
nated coliformand fungi though somebacteriasurvived
inthesample S and S, (TABLE5). Atthedoseof 15
kGy;, dl kindsof viablemicroorganismsincuding spores
wereeiminated rendering the chanachur samples ster-
ileand safefor consumption.

Radio-resistant microorganisms in chanachur
samples

To observetheradio-resistant microorganismsin
theirradiated food samples, severd representativecolo-

TABLE 5 : Microbiological load in chanachur samples
irradiated with doseof 10.0kGy.

Chanachur TVBC TCC TFC
sample (CFU/g) (CFU/g) (CFUlqg)

1.0x10° + . .

S 00 Nil Nil
5.0x10% + . .

S, 2 0x102 Nil Nil

S; Nil Nil Nil

S, Nil Nil Nil

nieswerepicked up from platesinoculated with samples
irradiated with 5.0 and 10.0 kGy. Then survived iso-
lateswereidentified as Aerococcus, Saphylococcus,
Listeriaand Corynebacterium (TABLE 6).

TABLE 6: Microorganisnsassociated with non-branded and
branded chanachur samplessurvived at 5.0and 10.0 kGy
doselevel.

Bacterial Gram Chanachur
| solates reaction samples
Aerococcus Positive cocci S,
Staphylococcus Positive cocci S, Sand S;
L Positive
Listeria bagilli S and S;
. Positive
Corynebacterium bagilli S,and S,
DISCUSSION

Street food vendors are often themost affordable
source of ready made meals for urban workers near
placesof work. Street foods are popul ar and are more
convenient for workers, civil servantsand studentg®!.
Such foodshave agood chanceto harbor anumber of
microorganismsand thuspose potentid hedthrisk. Be-
sdelocal regulatory authority recently WHO and FDA
recommended someimportant guiddineto prevent food
born illness. To produce quality food how far these
measures are adopted in the devel oping country like
Bangladesh doesnot go unquestioned. To addressthis
issueapopular street snack, chanachur samplesof one
non-branded and three branded were collected and
tested for determinationsof microbia status. Among
these samples, themost heavily contaminated onewas
street-vended, non-branded chanachur and contami-
nated with 11 different bacterid strains. Therest three
branded chanachur were contaminated by 3 different
bacterid straing/genus. Unhygienic condition of prepa:
ration areas and thevending areas as observed in case
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of street-vended, non-branded chanachur may have
contributed to the higher level of contamination. This
may explanwhy thefood samplescollected from vend-
ing areaswith poor hygienic conditionsweremore con-
taminated than thosewith good hygienic conditions. The
use of cleanwater to wash utensil, whichisreplaced
from timeto time reduce bacterial contamination!4.
Saphylococci werethe most prevaent organismsin
thisstudy beforeradiation constituting 5 (19%) of the
isolates. This was followed by Corynebacterium 4
(15%), Enterobacteria 3 (11%), Listeria 3 (11%),
Bacillus 2 (7%), Clostridium 2 (7%), Sreptococcus
2 (7%), Aerococcus 2 (7%) and Cardiobacterim 1
(4%), Erysipelothrix 1 (4%), Micrococcusl (4%),
Mycobacterium1 (4%). The highest frequency of oc-
currences of Saphylococci in thisstudy might occur
from food handlersthrough improperly washed hands
and dirty fingernail s by some of thevendors. Saphylo-
coccusissalt tolerant and can grow in saty foodslike
ham and chanachur. Asthisbacterium multipliesinfood
and producestoxinsinfood it can cause serious hedlth
hazard.

Thehighmicrobid loadinfood may a so connected
with the poor hygienic practices observed in some of
thefood vending areasin thisstudy such asimproperly
cleaned containers, mixing machinesused for mixing
chanachur with different ingredients, servingin dirty
papers, vendors’ dressing, unwashed hands etc.
Coliform, agroup of pathogen indicator bacteriaare
also present in high number in both non-branded and
branded chanachur indicating that the hygienic quality
of thisready-to-eat food wasnot up tothemark. More-
over, fungi can grow in such dry food and produceafla-
toxin which isadeadly neurotoxin that can cause se-
veredisorder of neurologica system. Presenceof high
number of fungusisalso another indication of unhy-
gienic status of both non-branded and branded
chanachur, though non-branded one scored theworst.
Asurban popul ationincreases and the consumption of
street vended foodsincreases, thereisthe urgent need
for an effectiveintervention to emphasisonthe safety
aspect of public health. Closed observationsthrough
inspection of food preparation, food packaging and
serving, methodsof food storage and other vending fa-
cilitiesconfirmed that hygienewas compromised amnong
thefood vendors. WHO reported that, it isimportant
to handlefood in such away that the microorganisms
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present do not have achanceto multiply and food can
be prevented from becoming contaminated with other
microorganisms by some practicese.g., wash and dry
hands before preparing any food and after handling raw
foods (meat, poultry, vegetablesor fruits), ensurethat
food preparation areas and equipment are clean, pro-
tect kitchen areas or restaurantsand food from insects,
pestsand other animal's, peoplewith gastrointestingl ill-
ness, such asvomiting or diarrhoea, should not handle
food intended for consumption by otherg™.

However, asthe consumption of contaminated
food can cause serious health problem, it isessential
to eliminate or reduce the number of microorganisms
present infood sampleto asafelevel. Besidestaking
some preventive measuresin the production process,
application of nuclear techniquelikeirradiation has
been proved to be very effective in the quality im-
provement of finished food product. Irradiation with
gammaray isacold and effective processto eiminate
themicrobesfrom contaminated samples. In our study
food sample chanachur of non-branded and different
branded weretreated with aseries of gamma-radia-
tiondosesi.e. 2.0,5.0, 10.0 and 15 kGy. After irra-
diation with the doses 5.0 and 10.0 kGy therewas 1
to 3log reduction of microbial count but not com-
pletely eliminated in different food samples. Thera-
diation dose of 15 kGy wasfound sufficient to elimi-
natedl kindsof viablemicroorganismsincuding patho-
gen and thus made the chanachur samples safe for
consumption.

CONCLUSION

Street-vended non-branded open chanachur was
contaminated with hugeload of microorganismsinclud-
ing pathogens. Branded chanachur were al so contami-
nated with thenumber of microorganismsthat exceeded
the satisfactory level. Contamination of chanachur
sampleswith bacteriaincluding pathogensindicate that
GMP isnot adopted properly in the production pro-
cess. A number of control measuresincludingirradia
tion can betaken to improve the quality of thisfood
items. Moreover, therelevant agencies of the govern-
ment must ensureand enforcestrict complianceto GMP
as well as Hazard Analysis Critical Control Points
(HACCP) inal food production sectors considering
thesafety issueof public hedth.
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