Mohamed E. A. Nasef, et al... ISSN 1110-7210 89

NITRATr AND NITRITE IN LOCALLY PRODUCED
CHEESES AT DAMIET YA GOVERNORATE

Mchamed E. A, Nasef*, Ibrahim H. Amesr**
& Mahdy A. Abd El Kader***

“ Rescarcher of Food Inspection. Damietta Sea’ porf, Animal Health Research I[nstifute,
Agriculiural Research Centler, Giza, A.R.E.
** Professor of Milk Hyglene, Food Conlrol Department, Faculty of Vet, Medicine, Zagazig ('niversity
***Drofeasor of Animal, Poultry and Environment Hygiene, Dept, of Arimal Hyg. & Husbandry,
Faculty of Vel. Medicine, Zagazig University

AJSTRACT

A total of 40 random samples of locally manufactured Damietta cheese and hard
cheese (20 samples each) were collected from different outlets at Damietta governorate.
The collected samples were analyzed for determlination of nitrate and nitrite concentra-
tions by using specirophotometer. The resulls revealed presence of nitrate and nitrite at
various levels (n all examnined cheese samples. The concentrations of nitrate exceeded
the permissible limit (5Cppm} (n 13 samples of Damietta cheese and 16 samples of
nard cheese. While, 3 samples of Damietta cheese and 5 samples of hard cheese con-
talned nitrite level above the permissibie limit (2ppm). Afso, the calculated dally lntake
of nitrate and nitrite for adull person from consumption of these cheese types were
compared with Acceptable Dally Intake (ADI) recommended by FAO/WHO. The public
health signlficance of the obtained results and recommendafions were discussed.

INTRODUCTION

Recently, it has become commen practice to incorperate nitrate and nitrite for proce=ced
foods as preservatives and colour stabilizers. At the [arm level, nitrate may be used for control
of sporeforming bacterta in milk and milk products (S8lva et al.,1964). Consequently, it may
reach to dairy products from milk used for manufacturing. Many researches documented that,
nltrate and nittite had a great toxcologlcal effects. So. Its presence In foodstufls have recelved
great attention. Moreover, excessive intake of nitrate and nitrite in the dlet may cause toxic ef-
fects (Chan, 1868). Therefore ,due to lack In work done on these salts, the present paper deals
with both salts.
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MATERIALS AND METHODS
* Collection of samples :

A total of 40 random samples of locally manufactured Damietta cheese (soft cheese) and hard
cheese (20 samples each) were collected from different outlets at Damietta Governorate. All sam-
ples were labelled and taken to the laboratory for analyzis.

* Extraction of the samples:

The extraction of cheese samples was carried according to Kanning ot al. (1888}). 10 g of
cach cheese samples were thoroughly mixed In a blender with 150 ml dist. water then Uans-
{erred Into 200 ml volumetric flask. The mixture was warmed to 50° In a water bath, then 10
tul of zine sulphate soludon (12%) and 10 ral of NaOH solutlon (0.5M) were added to each fask.
‘tne conients were mixed and held at 50% for 10 minutes. The sample solutfon was decarited
through Whatman fllter paper No. 42 and sufficlent amount of filrate (100ml) was collected In

volurneuric flask for subsequent analysis.

* Determination of nltrate :

Nitrate in clear flltrate of cheese samples was estimated by Brucine method according to
A.P.H.A (1960).

a- Reagents

- Sulfuric acld solutlon 64% by volume (64 ml cone. H,SO, wixed with 3 rd disdlied waler).
- Brucine solution : 5 g of bruclne were dissolved in 100 ml of acetic acld.

- Conc. hydrochloric acid.

- Stock nlirate solution : 0.7218 g anhydrous potassium nitrate was dissolved in 1.000 mi
distilled water (the solution coniatn 100 mg /L N).

- Standard nitrate solulon : 100 ml s{ock niltrate solution were added to 1.000 wm disdlled
water (1 ml=0.01 mg N=0.0443 mg nluate long).

b- Procodure :

In a flask of 100 ml capaclty. 1 ml of the clear fillrate was added to 10 m! of 64% H,S0,4. then
0.1 ml of brucine solution 3% and finally one drop of con¢. Hel was added to the mixture. The
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mixture was heated in a bolling water bath for 10 minutes tl the appearance of yellow colour,
The blank was set and the sample was measured using spectrophotometer at wave length 410
rop. The concentration of nitrate was estimated from a constructed standard curve.

* Determination of nitrite :

Nitrite in clear filirate of checse samples was ineasured by dfazotization method recommend-
ed by AP H A (1988)

a- Reageata:

- Sulphantiic acid: 60 mg sulphanilic actd were completely dissolved in 70 ml hot distilled wa-
ter. After cooling 20 ! conc. Hel were added then the mixture was diluted o 100 ml with
distilled water.

- Naphthylamlne hydrochleride : In distllled water to which 1ml con¢. Hel has been added
600 mg of 1-napthylamine hydrochloride were dissolved then diluted to 100 ml distilled wa-

ter.

- Sodium acetate buflcr : was prepared by diasolving 16.4g NaCyH30, In nitrite free water
and diluted to 100 rnl.

- Sock nitrite solution; 1,233 g sodlum nltrite were dissolved In dist. water then diluted to
1,000 ml {1ml = 250 g N).

- One ml of chloroform was added to the solution as preservative.

- Intermedlate nitrite solutlon: S0ml of the stock nitrite solutlon were added to 250 mi nitrite
free water {1ml= 50ugN).

- Standard nltrite solutlon: 10ml intermediate nitrite solution were added tn [.000 ml with ni-
Lrite free water (1ml=0.5pg N).

b- Procedure

To 50 ml of the clear flltrate, one ml sulphaniliec acld reagznt was added. After 3-10 minutes
one ml 1-napnthylamine hydrochloride reagent and one ml sodium acetate buffer solution were
added and thoroughly mixed. The mixlure wasg left 10-30 rminutes till the appearance of reddish
purple colour. The sample measured using spectrophotometer at wave length 510 mp against a
reagent blank. The concentration of nitrite was esUmated from constructed calibration curve,
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* Calculation of daily Intake of nitrate and oitrite :

To estimate dally lntake of nltrale and nltrite {rom consumption of Damfelta cneese
{soft cheese) and bard cheese. mean data analyzed In the present 'sork were combined
wilh consumption dala based on dally average cheese intake equal to 100 g of sofl cheese
and 80 g of hard cheese for adult person (Nutrition Institute, Cairo, A R.E, 1888). Comparison
of Acceplable Dally Intake (AD]) value of nitrate and nitrite recommended by FPAO/WHO (1666)
wilh dally intake of nlurate and nitrite from congumption of examined cheese types was

calculated.

RESULTS AND DISCUSSION

Regarding Lo the results recorded (n table (1), the concentration of nitrate In Darntetta cheese
samples was ranged from 35.44 to 150.62 pprn wilth a mean value of 87.62 ppm. In the exam-
ined samples of hard cheese. the minimum concentrabion of nitrate was 44.3 ppm and the max-
murm concentration of nitrate was 221.5 ppm with a mean value of 134.22 ppm. Also, It was
found from the results that 13 samples of Damnietta cheese and 16 samples of hard cheese havu
nftrate concentration above the permigaible Himit (50 ppm) recommended by Ministry of health,
Egypt (1995). There was a highly significant difference at leve) (P50.01) between nitrate concen-
trations Tn both cheese types.

The occurrence of nitrate with high levels in the éxamined cheese types may be attributed (o
tts presence with high concentratons in Lhe original milk used for cheese making. The presence
of nitrate In raw milk of lactating antmals may be due to consumption of contaminated feed
stufls ang water (Yerubhsm et al., 1897). Also. nitrale plays a certain role In the posl-secrelor,
contaminaton of milk. as (n some cases. the cheese may be contaminated from residual water
after washing and rinsing of collector containers (Przybylowski et al., 1988).

Moreover. the main source of contamination Is the addition of nitrate salt for preservalion of
cheese [(WHO, 1002, Kozhev and Eozhcv, 1994 and Massey, 1887). Nitrate is added to control
the production of gas and undeslrable flavours by bacteria In a permijssible range of cheese. In
sevesa) countries. njlrate permitted to be added to milk used for producton of solid. semisoltd
ang mould cheeses at level of 1530-200 mg/L potassium nitrate (Poulsen,1880). In cheese mak-
ing a supplementation of nitrate (15¢/100kg) yilelds a contamination of 56 ppm (mmediately afl-
ler additbon, 3 weeks later the nitrate cornilent was 30 ppm In the normally observed range
{Goodhead ct al., 1978].

The results recorded in table (2) showed that the nitrite concentration in Damletla cheege was
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rangecd from 0.42 (o 2.30 ppm with mean value of 1.07 ppm. »hile nitrite level in nard cheese
samples ranged from 0.52 to 5.26 ppm with a mean concentration of 2.11 ppm. In the other
hand. 3 samples of Damnletta cheeae and 5 samples of hard cheese were contained nitrite con-
centration above the permissible limit (2.0 ppm). There was 2 highly significant difference at leve)
[F< 0.0)) between nitrite concenlrations in buth cheese types.

The presence of nltrite tn cheese May be atuibuted to addiyon of nitrite aalt as preservaudves
(Dziezak, 1988) or may be due to reduction of nltrate by microblal action (MAFPF, 1987 and
Massey. 1987). The supplementalon of nitrate to bulk milk (15g/100kg) ylelded less than
1.0 ppm nilrite In cheese Immedialely aker processing. dropping to 0.5 ppm after 4 - 5 weeks
(Goodhead et al., 1876). This Is atlributed to the unstable nature of nitrite which appear transl-
ently as the, are further transformed to other reductive producls (Warminsks - Radyho ot al.,
1078).

Results recoded in lable (3} revealed that the caleculated dally intake of nitrate for adult 327
son was 8.762 rag (rom consumptan of Darnjetta cheese (100 gram/day) and 10.737 ;g from
consumplion of hard cheese (80 gram/day) and thesc quantities representing 3.38 % and 4.14 %
of Acceptable Daily Intake (AD]) recommended by FAO/WHO (1086). respeclvely. While, the cal-
culated dally intake of nitrite {oc adult person was 0.107mg Irom consumption of Darfetia
cheese (100 gram/day) and 0.168 mg from consumpuon of hard cheese (BO gram/day) and these
quantities representing 2.54 % and 4.0 % of Acceptable Daily Intake [ADI) recommended by
FAOQ/WHO{1996). respeclively. From Lhe resulls oblained in 1able (3), it was clear that the con-
tribullon of Darnictta cheese and hard cheese (0 dafly Ingesuon of viftrate and nltrite ts some
what slgnificant and may constitute a possible health hazardous effect (ot man.

Nilrate (Noj) and nitrite [Nojy) are natural components of many agriculiural products. These
compounds are widely used In food {ndustries and can react with amines and amnldes (o produce
nitrosamines and nltrasamides in gastric uld. These cormpounds readily Induce tumor of the
liver. oesopliagus. kidneys, [nlesiine. central nervous system and lymphoid system of (aboratory
animals (Shlolds and Barris, 1991). The principle route of nitrate exposure far people ls food.
Nitrate have relatively low toxicity o man and animals, while nitites are more Loxic Lo man and
animals (Bertelsen, 1879). The mafor clearance of nltrate from the blosd occurs in the kidneys
and renal clearance of nitrate to be in lhe range 50-90% of an oral doge (Hartman,. 1982). On
thz other hand. excessive intake of nitrate and nitrite In the diet may cause toxic eflects since
methaemoglobinaemia was produced by oxddation of hemoglobin by nitrite {Chan, 1988). Moreo-
ver. exceeding doses of nitrite may increase the possibility of forrmaton of most toxi¢c ang carcin-
ogenic nltrosamines (Walker. 1990 and Shiclds and Harris, 1691).
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CONCLUSION AND RECOMMENDATION

From thls study. It can be concluded that the examlnation of Damletta chewse ar.d hard
cheese indicate dwe presence of nitrate and nitrile at various levels (n all exarnined samples. This
may be due to addition of such chemicals as preservalives and colour stabllizers or fram con-
taminaton of the original milk used for manufacture of such products. Nitrale concentrailon ex-
ceeded the recommended Ifmits in most cheese samplea, whie nitrte exceeded the permissible
fimit In few samples. Moreover, the dally Intake of nitrate and nitrte for adult person from con-
sumption of Damfetta cheese and hargd cheese i3 some what signiflcant (n-comparing to ADI rée-
ommended by FAO /WHO(13886).

In order to protect the Egyptian human health from the hazardous effect of these chemicals, a
regular ang representative ronitoring of preservatives In milk and all types of cheeses Is recom-
mended. Ascorble acld could ce applted with success in minimizing the concentralion of nitrate
and nitrite in the milk and food (Scanlan, 1983 : Shidlovskaya et al., 1060 and Walker,
1860).
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Table (1): Nitrate concentration (ppm) in examined cheese

samples.
_ No. of + ve . Permissible
Type of samples samples Min. | Max, Mean S.Er limit**

Damietta cheese 20 35.44 | 150.62 | 87.62 & 9.85* 50

Hard cheese 20 44,30 | 221.50 | 134.22:£13.78* 30

n =20
* Highly significant differences at level (P<0.01).
“* Ministry of Health, Egypt (1995).

Table (2): Nitrite concentration (ppm) in e:amined chees.

saimples.
| | '
Type of samples N:;;;;e:e Min. | Max. | Mean £S.E Pe;z;:ii,b ke
Damietta cheese 20 (.42 | 2,30 | 1.07£0.13* 2.0
Hard cheese 20 0.5215.26 | 2.1110.29* 2.0
n=20

* Highly significant differences at level (P< 0.01),
¥* Balcerska et al (1997),
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Table (3) : Comparison of Acceptable Daily Intake (ADI) value
of nitrate and nitrite with the calculated daily intake

from cheese types.

Typa of
prasarvaliva

ADI™
mgTokg
Parson

Mean
concanttation
imgikg) In
presant study

Mamleia Hard

Caleulated dally intake of presevative from

coneumption of cheasa types

Darmilaita chaasa Hard cheane
(100g/aay)™ (Bagidwy) ™

TR hiisive mgfday/person | %% | mpiday/person | %%
Nitrate 259 B7.62 |134.22 8.762 3.28 10.737 414
Nitrite 4.2 1.07 2.11 0.107 2.54 0.168 4.0

(a) FAQ/WHO, Joint Expert Committee on food Additives, (1996).

(b) Daily consumption of soft cheese and hard cheese for adult person
according to Nutrition Institute, Cairo, A.R.E. (1996).
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Table (3) : Comparison of Acceptable Daily Intake (ADI) vaiue
of nitrate and nitrite with the calculated daily intake
from cheese types.

Mean Calculated dally Intake of presevative from
w concentration consumption of cheese types
Type of ADI°k (mgikg} In Damletia cheesa Hard cheesa
presarvative | T270KE | present study (100g/day)™ (80giday) ™
Person Damietta Hard :
cheese cheese mg/duy/person | % mg/dayfpers;, Yo
Nitrate 259 87.62 | 134.22 8.762 3.38 10.737 414
Nitrite 42 1.07 2.1 0.107 2.54 0.168 4.0

(a) FAO/WHO, Joint Expert Commitiee on food Additives, (1996).
(b) Daily consumption of soft cheese and hard cheese for adult person
according to Nutrition Institute, Cairo, A.R.E. (1996).
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