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ABSTRACT

In our region, people use the fermented cooked qkath rice as their breakfast. Therefore, our presstudy was
conducted to analyse the levels of nitrate, niteated the occurrence of bacteria in four differemards of rice

which are found in Northern part of Sri Lanka esp#g in Jaffna Peninsula. Freshly and fermentecdled

parboiled rice extracts were prepared for each egriseparately and its nitrate and nitrite concation was

determined using spectrophotometric method. Natu@curring bacteria were isolated from both paifbd rice

and characterized based on morphological, physicklgand biochemical characters. The results showeat

higher levels of nitrate and nitrite were presetiicghe fermented cooked parboiled rice rather thha fresh par
boiled rice. As well as, the bacterial populatioasahigher in fermented cooked parboiled rice thasH ones after
24 hours of incubation. Hence, among the isolatactdrial genera, Bacillus spp. was the wide sprbadteria in

both parboiled rice. Daily intake estimates indiedhat the nitrite content seems to satisfy theeniracceptable
daily intake, but nitrate does not satisfy the emtracceptable level. Nevertheless, except in bandmount of
nitrate and nitrite concentration in most of is@dtfermented cooked parboiled rice were found welolevel due
to the addition of additives such as pickled limeion, chilli. Therefore it is concluded that theepence of nitrite,
nitrate and, Bacillus spp. (nitrate reducing badé#grin fermented cooked par boiled rice may provigeourable
environment to produce nitrosamine invivoand irvitr human beings. However, further studies shbeldione for
the quantitative estimation of nitrosamine and dtsaharacterize the bacteria in species level.
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INTRODUCTION

Nitrate and nitrite are occurred naturally in soWater, and foods. But, nowadays foods have moreuats of
nitrate and nitrite contents. Because, the agroogractice of large application of nitrogenousifiedrs to obtain
higher yields and improper disposal of human arichahwaste may lead to accumulation of nitratedad plants
[1] and also nitrate and nitrite are used as fodditeves. In addition, accumulation of nitrate amittite due to the
conversation of organic nitrogen compounds by niiaioaction.

In previous studies showed, the relationship afatét and nitrite are possible to form carcinogenimsamine in
foods for human. [1,2]. Humans are exposed to @& wahge of N-nitroso compounds from diet, tobadoolsng,

work place and drinking water, which are the majmurce in general population [2, 3]. The nitrosasiare formed
endogenously or exogenously. Smoked preserved féoods subjected to drying by additives, curd npratiuct

are main source for exogenous nitrosamine. Thegamus nitrosamine formed from nitrate, nitrite atdogen

organic compound [3]. Presence of Nitrite in fo@h eindergo nitrosation reactions in the gastroiimaistract and
bladder with amines and amides to give ris&loitroso compounds [2, 3, 4, 5]. Some of the Ngoteompounds
are carcinogenic and induce cancers in a varietprgéns, including stomach, colon, bladder, lymjgisaand

hematopoietic system in many different animal medg].
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In our region many old people as well as otheréepite eat fermented cooked parboiled rice as theiakfast. The
fermented cooked parboiled rice is made from fiemtked parboiled rice due to the addition of wated allows it
to stand for next day. The presence of microorganisuch asArthrobacter, Bacillus, Pseudomonas,
Mycobacterium,Nocardia, Streptomyces &wil fungi convert nitrate to nitrite, nitric oxéd nitrous oxide and
nitrogen gas, degrade protein to secondary aminés@ate appropriate environment for formatiomigfosamine
[3]. Some of people prefer to eat fermented cogiatboiled rice with onion, chilli and pickled limbsingof these
additives such as onion, green chilli and pickietel shows antimicrobial activity [8]. Therefore, pemt study was
undertaken to evaluate the concentration of nitnaiteite and bacteria which are found in four diffint types of
cooked parboiled rice from Jaffna Peninsula.

MATERIALS AND METHODS

Preparation of fresh rice extract

Four different brands of parboiled rice were seddor this study from Jaffna peninsula.500 ml istitled water
was boiled at 10 in aluminum pot, and 100 g of brand A parboile was placed into it to make it as soften
form. The mixture was allowed to cool at room terapgre. Cooked rice was homogenized with the hélpestle
and 200 ml of distilled water was added to it. Thixture was stirred well for five minutes and thdract was
collected by the filtration method. Other threerus extracts were also prepared by the above puoeséparately.
Nitrate and nitrite content were measured by usjgrtrophotometer.

Preparation of fermented cooked parboiled rice extact

200 ml of distilled water was added to the cookeand A parboiled rice. The mixture was homogeniaed
allowed at room temperature for nearly 20 hourseriTthe extract was prepared by same method usethdor
preparation of fresh rice extracts. Nitrate andteittontent of filtrate were taken using the spgutotometer. The
above procedure was repeated to other rice vegiatiavell.

Preparation of fermented cooked parboiled rice extact with food additives

Pickled lime (1.5 g) was added to the 50 ml of Br@nfermented extract and mixture of Onion (1.0agyl green
Chilly (0.5) were added to another 50 ml of aboxt&aet, which were allowed to one hour. Then amafniitrate
and nitrite were measured. The procedure was regéait other brands.

Table: 1 Nitrate and Nitrite level of fresh and femented cooked parboiled rice at room temperature

Mean value of nitrate content (mg/kg) Mean value ohitrite content (mg/kg)

Samples| Fresh cooked parboiled Fermented cooked parboiled Fresh cooked parboiled Fermented cooked parboiled
rice rice rice rice

Brand A 866.7 1053.3 7.9 9.7

Brand B 1026.7 1786.6 9.0 13.5

Brand C 1000.0 1433.3 10.3 15.1

Brand D 1606.7 2466.7 8.9 11.2

Table 2: Estimated daily intake of nitrate and nitrite from fermented cooked rice

Estimated daily intakes in mg/kg body weight per dg for fermented cooked rice
Brands - —
Nitrate nitrite
Brand A 5.3 0.05
Brand B 9.0 0.07
Brand C 7.2 0.08
Brand D 12.4 0.06

Table 3 .Nitrate and nitrite level in fermented cosed parboiled rice after the addition of food additves

Sample Nitrate (mg/kg) | Nitrite (mg/kg)
Brand A 1040 8.4
Brand A Pickled Lime 640 7.4
Brand A+ Onion+ Chilli 940 7.4
Brand B 930 11.1
Brand B+ Pickled lime 810 8.1
Brand B Onion + Chilli 330 7.2
Brand C 1040 16.0
Brand C+ Pickled Lime 720 12.6
Brand C+ Onion + Chilli 980 11.4
Brand D 1160 12.2
Brand D+ Pickled Lime 1360 16.4
Brand D+ Onion + Chilli 1300 17.4
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Table 4: Morphological characteristics of bacterialisolates from fresh and fermented cooked parboiledce samples

Colony morphology

Isolates code Colour Form Edge Elevation | Surface
FBA1 Dull white irregular dentate flat smooth
FBA2 Dull white irregular dentate flat smooth
FBA3 yellow filamentous| filamentous flat smooth
FBB1 Dull white irregular dentate flat smooth
FBB2 Dull white irregular dentate flat smooth
FBC1 Dull white Spreading type
FBC2 Dull white irregular dentate flat smooth
FBD1 Dull white irregular dentate flat smooth
FBD2 Dull white irregular dentate flat smooth
FBD3 Dull white irregular dentate flat rough
RBA white Circular entire flat smooth
RBB1 Dull white Rhizoid Rhizoid flat smooth
RBB2 Dull white Toruloid lobate flat smoot
RBB3 Light yellow Circular entire convex shiny|
RBC1 Dull white irregular dentate flat smooth
RBC2 Dull white irregular dentate flat smooth
RBD1 Dull white irregular dentate flat smooth
RBD2 Dull white irregular dentate flat smooth

Table 5: physiological and biochemical characterigt of bacterial isolates from fresh cooked parboile rice samples
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FBA1l | Rod | Purple Oval +) | 3x ) () BB HE
Gram Central, terminal No gas No gas,
Positive (+) Zn dust
FBA2 | Rod | Purple Oval +) | 3x +) - HHIEO]H]
(+) Central, terminal No gas No gas, (+) Zn dust
FBA3 | Rod | Purple Oval +) | 2x () () OHIHI®HE
(+) Central No gas| Gas production,(-) Zn dust
FBB1 | Rod | Purple Oval central, | (+) | 3x ) +) BB HE
(+) sub terminal No gas No gas
FBB2 | Rod | Purple Oval + | 3x +) +) HHIEO]H
(+) Central No gas No gas
FBC1 | Rod | Pink Q] (+) | x () (+) OO O] E
Gram No gas No gas
Negative
FBC2 | Rod | Purple Oval | 2x +) +) B HIEO]®H
(+) Central No gas No gas
FBD1 | Rod | Purple Oval | x +) +) O NG ENONNGING)
+) Central No gas No gas
FBD2 | Rod | Purple Ovalcentral, | (+) | x ) +) OO ®H®
(+) sub terrminal No gas No gas
FBD3 | Rod | Purple B #) | x ) +) HIHEOHE
+) No gas No gas

FB: Fresh cooked parboiled rice Brand

Isolation of bacteria

10 g of the sample (fermented brand A rice) wassfiered into the 90 ml sterile distilled waterDmiran bottle
under aseptic condition and the sample was crushedsurface sterilized glass rod. The bottle viwken well and
allowed it for sedimentation. The supernatant ve&en with sterile pipette and serial dilution wasried out until
10?2 dilution. This procedure was repeated to all bsaseparately. Then 0.1ml of each extracts wersfieared into
the centre of sterilized nutrient agar plates saeér and spread uniformly by using sterile glgg®ader. After that
plates were incubated at°&7for 24-48 hours. After the incubation of 24 hgure numbers of different types of
colonies were counted in each plate. Finally pudéuces were prepared from the each culture pldtks.isolated
bacteria were characterised based on morphologibgsiological, biochemical characters and nittagt was done.
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Reduction of nitrate testA loop full of inoculum was transferred into steméld nitrate broth. Control was also
maintained. These were incubated at 37°C for 2.dBlysn these were tested with one ml of nitratgesaa‘l’ and
followed by one ml of nitrate reagent ‘2’

Reagent 1 — 0.8% sulphanilic acid in 5N acetic .acid

Reagent 2 — 0.5% dimethyd napthylamine in 5N acetic acid

After the addition of two reagents, red colour fation indicated as positive result. Negative resuiites were
tested with zing pellets, for the presence of rétemd Gas formation in Durham’s tube was alsochote

Table 6: physiological and biochemical characterigt of bacterial isolates from fermented cooked parbiled rice samples
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RBA | Rod | Pink Q] | x () | HH]O]6H]
Negative Gas production| No gas
(@)
RBB1 | Rod | Purple oval +) | 2x +) (+) DO ®H]®
) central, No gas No gas
sub terminal
RBB2 | Rod | Purple Oval #) | x +) (+) A HO]HE®
(+) Central, terminal No gas No gas
RBB3 | Rod |  Pink Q] | x ) ® OO M
Gram No gas No gas
Negative
RBC1 | Rod | Purple Oval #) | x +) (+) DO ®H]®
(+) Central No gas No gas
RBC2 | Rod | Purple Oval ] x +) (+) GEEONNORNGENG)
(+) Central No gas No gas
RBD1 | Rod | Purple Oval ] x +) (+) | HO]HE
(+) Central No gas No gas
RBD2 | Rod | Purple Ovalcentral, | (+) | x +) (+) GENGERORRGENC)
(+) sub terminal No gas No gas

RB: Fermented cooked parboiled rice Brand ; (+)osRive result; (-) — Negative result; X — Low adij; 2X — Moderate activity
3X — High activity

Table 7: list of identified genera of isolated baeria in samples and results of nitrate reductionést

Samples Code Genera
FBA1 Bacillusspp.
FBA2 Bacillusspp
FBA3 Bacillusspp
FBB1 Bacillusspp
FBB2 Bacillusspp
FBC1 Enterobacteriaspp.
FBC2 Bacillusspp
FBD1 Bacillusspp
FBD2 Bacillusspp
FBD3 Listeriaspp
RBA Enterobacteriapp
RBB1 Bacillusspp
RBB2 Bacillusspp
RBB3 Enterobacteriapp
RBC1 Bacillusspp
RBC2 Bacillusspp.
RBD1 Bacillusspp
RBD2 Bacillusspp.

Nitrate and Nitrite level of fresh and fermented caoked parboiled rice at room temperature

In this study, Nitrate level varied from 866.7 t606.7 mg/kg for cooked parboiled rice and 1053.2466.7 for
fermented cooked rice. On the other hand, Nitgtel showed a range between from 7.9 to 11.6 ahtb9l5.1 for
fresh cooked parboiled rice and fermented cooksginéspectively. These results show in Table 1.
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According to the World Health Organization (WHO);aepted Daily Intake (ADI) of nitrate is 0.0 to 81@/kg of
body weight nitrate per day whereas; nitrite ist0.0.13mg/kg of body weight nitrite per day [9utBinfortunately
our work revealed that the fermented cooked ricetained higher level of nitrate level rather thablAevel.

However nitrite is very low amount compared to Adita. This estimated daily intake of nitrate antitei from

fermented cooked rice shown in Table 2.

Overall, mean value of nitrate and nitrite conterre found as a lower level in fresh cooked padubitice
compared with fermented cooked parboiled rice.

The variation in nitrate and nitrite level in diféat brands of fermented cooked rice may be dukedalifference in
temperature, moisture, type and amount of micratsga, concentration of nitrate and nitrite in fregste, quality
of water and nature of rice.

Nitrate and nitrite level in fermented cooked parbaled rice after the addition of food additives
According to the Table 3, except Brand D, the tétrand nitrite levels were decreased due to thétieadof
additives.

These results enriched the knowledge of antimiedaditivity of additives [8], which are more senattowards the
gram positive bacteria [8]

Bacterial isolates from fresh and fermented cookegdarboiled rice samples

In serial dilution techniques, the population oftcrobrganism in fermented cooked parboiled rice higher than
the fresh ones (Figure 1 and Figure 2) Bacter@hies were characterised based on morphologibgsig@ogical
and biochemical characters (Table 4-7)

In this study 18 isolates of bacteria were ideatiffrom the cooked fresh and fermented cooked fathdce. 15
isolates of them were Gram positive where moshefit were become under the gener8adillus spp. previous
study also proved that tigacillusspp is the mostly available genera in rice [7,10]

The presence @acillusspp(nitrate reducing bacteria, our result also givielence) in fermented cooked parboiled
rice, which facilitates the enzymatic reduction rifrate to nitrite and\-oxides. They also degrade proteins to
secondary amines and create a favourable envirarfiorethe formation of nitrosamines- exogenous [3].

CONCLUSION

Present study concluded that the nitrate and eitdintents of cooked parboiled rice varied to daelnd. However
the levels of nitrate and nitrite in fermented pmaléd rice and the amount of bacterial coloniesenadso found to be
higher in fermented product. Nevertheless, thetandof food additives reduced the amount of bathate and

nitrite concentration in most of the fermented pédu rice, except in brand D. Hendggcillus sppwere found to
be as the wide spread bacteria in the both testetple. Hence, further studies should be carriedfouthe

guantitative estimation of nitrosamine and alsadntify the bacteria in species level. Furtheraté and nitrite
contents of the water and other food items thatengkthe diet add up to the total intake. The figdiin this study
therefore need further verification by more dethibtudies, which should include a wider volumearfd materials
and varieties of parboiled rice.
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