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A total of 40 random samples of locally manufactured Damietta cheese and hard 

cheese (20 samples each) were collectedjrom dljferent outlets at Damletta gouem orate. 

TIle collected samples were analyzedjor detenninallon oj nitrate and nitrite cotlCeniTa­

tlons by uslng spectrophotometer. The results reLJealed presence oJnltrafe and nitrite at 

oorious leLJels in all examined cheese samples. The concentrations of nitrate exceeded 

the pennlssf.ble limit (50ppm) in 13 samples of Dam/etta cheese and 16 samples oj 

hard cheese. While, 3 samples of Dam/etta cheese and 5 samples of hard cheese con· 
talned nitrite level abOlJ€ Ute pennissf.ble /[mlt (2ppm). Also, Ute calculated daily intake 

oj nitrate and nitrite Jor adult person from conswnptton of these cheese types were 

compared with Acceptable DaUy Intake (ADI) recommended by PAO/WHO. TIle publtc 

health sign!ficance oj the obtained results and recommendations were dCscussed. 

INTRODUCTION 

99 

Recently. It has become common practice to incorporate nitrate and nitrite for proce'''',:p:d 

foods as prese rvatives and colour stabilizers. At the rann level. nitrate may be used for control 

of sporefonning bactena in mUk and milk products (Siva et aJ •• 1994). Consequently, it may 

reach to dai ry products from milk used for manufacturtng. Many researches documented that. 

ni tra te and nitrite had a great toxicological effects, So, Its presence in foodstuffs have received 

great attention. Moreover. excessive intake of nitrate and nltctte In tile diet may cau se toxic ef­

fects (Chan.199B). Therefore .due to lack In work done on these salts, the present paper de,'1.1s 

wi th both salts. 
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MATERIALS AND METHODS 

• Collection of samples: 

A total of 40 random samples of locally manuractured Damletta cheese (soft cheese) and hard 

cheese (20 samples each) were collected from different outlets at Damletta Governorate . All sam­

ples were labelled and taken to the laboratory for analysis. 

• Extraction of tbe sample.: 

The extraction of cheese samples was camed according to Hanning et at. (1968). 10 g or 

each cheese samples were thoroughly mixed In a blender with 150 ml dlst. water then trans­

ferred Into 200 ml volumetr1c flask. The mixture was wanned to 50°c tn a water bath. lheo 10 

1.,\ of zInc sulphate solution (12%) and 10 ml of NaOH solu tion (O.5N) were added to each flaSK. 

'j 11C contents were mixed and held at 50°c for to minu tes. The sample solution was decanted 

through Whatman nIter paper No. 42 and sufficient amount of nItrate (lOOml) was collected in 

volumetric flask for subsequent analysis . 

• Determination of nitrate: 

Nitrate In clear flIu-ate of cheese samples was estimated by Brucine method according to 

~ . P.H.A (1960) . 

a- Reagents 

· SulfuriC acid solution 64% by volume (64 ml conc. H2S04 nlixed with 3 mI dlsUlled water) . 

· Brucine solution : 5 g of brucine were dIssolved in 100 ml of acetic acid. 

~ Conc . hydrochlOriC acid. 

- S tock nitrate solution; 0 .72 L8 g anhydrous potaSSium nitrate was dissolved In 1.000 ml 

dlstllled water (the solution contain 100 mg / L N). 

· Standard nitrate solution; 100 ml stock nitrate soluUon were added to 1.000 ml distilled 

water (l m1=O.OI mg N=0.0443 mg nitrate Ions). 

b- Procedure: 

in a flask of 100 ml capacity, 1 ml of the clear filtrate was added to 10 mJ of 64% H2SO4 ' then 

O. J ml of brucine solution 5% and nnally one drop of conc. He1 was added to the mixture. The 
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mixture was heated In a boiling waler bath for 10 minutes uJl the appearance of ye llow colour. 

The bla nk was set and the sample was measured using spectrophotometer a t wave length 4 LO 

mIJ. The concenuatJon of nitrate was estimated (rom a constructed standard cu rve . 

• Detennlnatlon of nitrite: 

NIUite !n clear filtrate of cheese samples was measured by dlazot1zatlon method recommend­

ed by A-P.H.A (lOBS) 

a- Reagenu: 

- Sulphanllic acid: 60 mg su\phanl1lc acid were completely dissolved in 70 mt hot dis tilled wa­

ter . After cooling 20 ml conc. Hcl were added then tlle mixture was dlluled to 100 ml wtth 

dlst.iIled water. 

- Naphlhyiamlne hydrochlortde : In dlsUlled water to which I rol conc. Hel has been added 

600 mg of I-naplhylamlne hydrochlortde were dissolved then diluted to 100 mt dlstllled wa­

ler. 

- Sodium acetate buffr :- : was prepared by dlsso!vlng 16Ag NaC2H30 2 In nitrite free water 

Clnd diluted to 100 m! 

- Sock nlt.r1te soluUon: 1.233 g sodium nitrite were dissolved In dlst. water then dilu ted to 

1.000 ml [1m! = 250"8 NJ, 

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

- Intermediate nitrite solutlon: SOml of the stock nitrite solutlon were added to 250 ml nllrlte 

free water (lml= 50j..lgN). 

- Standard nltnte soluUon: lOmllnt.ermedlate nitrile solution were added In 1.000 ml with nl­

tr1te free water flml=O.5j..lg N). 

~ Procedure: 

To 50 ml of the clear flItrate. one ml sulphanlllc acid reagen t was added. AftI.'T 3 -10 minutes 

one ml I-naphthylamlne hydrochlOride: reagent and one ml sodium acetate butTer solu tion were 

added and thoroughly miXed. The mixture was left 1O~30 mJnutes tlU the appearance of reddish 

purple colour. The sample measured using spectrophotometer a t wave length 5 10 mil against a 

reagent blank. The concentration of nllrlte was estimated from construcr~d cal1braUon curve. 
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• Calculation of dally intake of nitrate and nitrite: 

TO estimate dally Intake of nitrate and nitrile from consumpUon of Damletta cneese 

(soft cheese] and hard cheese. mean data analyzed In the present '. 'lork were combined 

with consumplion data based on dally average cheese intake equal to 100 g of soft cheese 

and 80 g of hard cheese for adult person (Nutrition Institute. Cairo. A.R.E. 1996). Companson 

of Acceptable Dally Intake (ADI) value of nitrate and nltr1te recommended by FAO/WHO (1996) 

\'oith daily Intake of nitrate and nltr1te from consumption of examined cheese types was 

calculated. 

RESVLTS.'lND DISCUSSION 

Regarding to the results recorded in table 0). the concentration of nitrate In Damletta cheese 

.:.<lmples was ranged from 35.44 to 150.62 ppm with a mean value of 87.62 ppm. In the exam· 

Ined samples of hard cheese, the minimum concentrauon of nitrate was 44.3 ppm and the maxi· 

mum concentration of nitrate was 221 .5 ppm with a mean value of 134.22 ppm. Also. It was 

found from the results tbat 13 samples of Damletta cheese and 16 samples of hard cheese havt: 

nitrate concentration above lhe permiSSible limit (50 ppm) recommended by Ministry of health. 

Egypt (l995). There was a highly significant difference at level {P.sO.Oll between nitrate concen­

traUons 'In both cheese types. 

The occurrence of nitrate willi high levels In the examtned cheese types may be attributed to 

Its presence with high concentrations In the ortglnaJ milk used for cheese: making. The presence 

or nitrate In raw milk of lactaUng animals may be due to consumption of cont.aminated feed 

Sluffs and water (Yeruham Gt aI .• 1997). Also. nitrate plays a certain role In the post·secretor .. · 

contamination of milk. as In some cases, the cheese may be contaminated from reSidual water 

after washing and rinsing or collector containers (Przybylow.Jd et ai" 1989). 

Moreover. tile matn source of contamination Is the addition of nitrate salt for preservation of 

cheese (WHO, 1992; Kozhev a.od Kozhev. 1994 and Maney. 1997). Nitrate Is added to control 

the production of gas and undesirable flavours by bacteria In a permissible range of cheese. In 

sevesaJ countries. nitrate pennltted to be added to mJlk used for production of solid. semisolid 

and mould cheeses at level of 150-200 mgJL potassium nitrate (PoulJeD..1980). In cheese mal<· 

Ing a supplementation of nitrate (I 5g! lOOkg) y1elds a contamination of 56 ppm Immediately af­

ter addlUon, 3 weeks later the nitrate content was 30 ppm in the normally observed range 

(Goodhead et aI .• 1976). 

The results recorded In table (2) showed that the nitrite concentration In DamJetta cheese was 
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ranged from 0.42 to 2.30 ppm with mean value of 1.07 ppm. )·hlle nltlite level In hard cheese 

samples ranged from 0.52 to 5.26 ppm with a mean concen tration of 2 . 11 ppm. In the other 

hand. 3 samples of Damlt:Ua cheese and 5 samples of hard cheese were con tained nitrite can · 

centraUon above the pemlisslble limit 12.0 ppm) . There was a highly s lgn !f1cao t difference at level 

{P~O.Oll between nllrtte concentrations In bvth cheese types. 

The presence of nltrtte In cheese may be atlrtbuted to addtUon of n itrite salt as preservatives 

(Dz:lezak. 1986) or may be due to reductlon of nitrate by microbia] action (MAPF, 19S7 and 

Massey. 1997). The supplelllentaUon of nllIate to bulk mtlk (1 5gIl 00kg) yielded less than 

1.0 ppm nitrIte In cheese ImmedIately after processing. droppln~ to 0. 5 ppm after 4 . 5 weeks 

(Goodhead et aI., 1976). This Is attributed to the unstable nature of nitrite which appear transi­

ently as th(.)· are further transformed to other reductive products (WarmlD.alut - Radyk o ot al .• 

1976). 

Res ults recoded in table (3) revealed that the calculated dati)' Int.ake of nitrate for adult .... ,,:"­

son was 8.762 mg from consumption of Damlella cheese [100 gram/day) and 10.737 mg from 

consumption of hard cheese (80 gram/day) and these quantiUes representing 3.38 % and 4 .14 % 

of Acceptable Dally Inlake (ADI) recommended by FAO/WHO (1996). respectively. While. the cal­

cu lated dally Intake of nitrite for adult person was O.107mg from consumption of Damtetta 

cheese (100 gram/day) and 0.168 mg from consumpUon of hard cheese (80 gram/ day) and these 

quantities represenung 2 .54 % and 4.0 % of Acceptable Dally Intake (ADI) recommended by 

FAO/WH0(1996). respectively. From the results obtained in table (3). It was clea r that the con­

tribuUon of Damletta cheese and hard cheese to daily inges tlon of nitrate and nUIIte Is some 

what s lgnlflcant and may constitute a possible health hazardous effect ror man. 

Nilrate (No31 and nilrite (No21 are natural components of many agric !tural products . These 

compounds are widely used In food Industries and can react wtth amines and amides to produce 

n ltrosamlnes and nltrosamides In gastric nUld. These compounds readily Induce tumor of the 

liver . oesophagus. kJdneys. Intesttne. central nervous system and lymphOid system of laboratory 

animals (Sblolde and Harrie,1001). The prinCiple route of nitrate expo9ure for people Is food. 

Nitrate have relatively low toXiCity to man and anJmais. while nitrites are more toxic to man and 

animals (Bertelsen, 1979). The major clearance of nitrate from the blood occurs In the kJdneys 

and renal clearance of nitrate to be In the range 50-90% of an oral dose (Hartman.' 1982). On 

the other hand. excessive Intake of nitrate and nitrite In the diet may cause toxic effects since 

methaemogioblnaemla was produced by oxidaUon of hemoglobin by nllrtte (Chan, 1998,. Moreo­

ver. exceeding doses of nllr1te may Increase the possibility of fonnation of most toxic and carcin­

ogeniC nnrosamlnes (Walker. 1990 and Shields and Harrl.s, 1991) . 
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CONCLUSION AND RECOMMENDATION 

From this study. It can be concluded that the examlnaUon of Damletta cht...l..Se ac;j hard 

cheese Indicate the presence of n itrate and nltr1te at various levels In all examined samples. This 

may be due to addition of such chemicals as preservatives and colour stablltzers or from can­

lamination of the original milk u sed for manufacture of such products . Nitrate concentraUon ex­

ceeded the recommended limits In most cheese samples. whIle nitrite: exceeded the permissible 

limit In few samples . Moreover. the dally Intake of nitrate and n itrite for adult person from con· 

sumption of Damletta cheese and hard cheese Is some what significant In-comparing to ADI rec­

ommended by FAO{WHO( 19 96). 

In order to protect tile EgyptJan human health from the hazardous effect of these chemicals, a 

regular and representative monltoli ng of preservatives In milk and all types of cheeses Is re...:om· 

mended. Ascorbic acid could be applied with success In mlnlmlzlng Ule concentration of nitratf 

a nd nitri te In the milk and food (Scanlan, 1983 ; SbJdlovak.aya et al., 1990 and Walker, 

1990) , 
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T able ( I ): Nitrate concentration (ppm) In examined cheese 
samples. 

Type of samples 
No. of + ve 

MiD. Max. M"D±S.E .ampl .. 

Damietta cheese 20 35.44 150.62 87.62 ± 9.85* 

Hard cheese 20 44.30 221.50 134.22±13.7S* 

n - 20 
• Highly significant differences at level CPS 0.01) . 
• • Ministry of Health, Egypt (1995). 

Permissible 
limit·· 

50 

50 

Table (2) : Nitrite concentration (ppm) In e,~amined cheesv 
samples. 

Type of samples 
No.of+ve 

Min. Max. MeaD tS.E sflmples 

DamieUa cbeese 20 0.42 2.30 1.07±O.13* 

Hard cheese 20 0.52 5.26 2.11±0.29* 

. n - 20 
• Highly significant differences at level (P::: 0.01) . 
• • Balcerska et al (1997). 

Permissible 
limit·· 

2.0 

2.0 

105 
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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. 

Mean Calculated dally Intake of presevatlve from 
. concentration consumption of cheese types 

Type of 
ADI!-) (mglkg)In Oamlan. chees. Hard cheese 

preservative mg170kg present stUdy (100gld.y)(b) (BOg/day) (b) 
Penson 

Damietta H .... d 
mglday/person % mgld.y/person che£Se cheese 

Nitrate 259 87.62 134.22 8.762 3.38 10.737 

Nitrite 4.2 1.07 2.11 0.107 2.54 0.168 

. . . 
(a) FAOIWHO, Jomt Expert Committee on food Additives, (1996). 

(b )baiJy consumption of soft cheese and hard cheese for adult person 
according to Nutrition Institute, Cairo, A.R.E. (1996). 

'10 

4.14 

4.0 

J06 

I 
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Table (1) : Nitrate concentration (ppm) In examined cheese 
samples. 

Type of .amples 

Damietta cheese 

Hard cheese 

n = 20 

No. or +ve 
sam Its 

20 

20 

Min. Max. MelD tS.E 

35.44 150.62 87.62 ± 9.85* 

44.30 221.50 134.22±13.78* 

• Highly significant differences at level (PS 0.01) . 
• • Ministry ofHeaith. Egypt (1995). 

Permwibie 
limit"'· 

50 

50 

Table (2) : Nitrite concentration (ppm) In examined cheese 
samples. 

Type of sampleJli No. of+ve 
Min. Max. Mea. tS.E 

Jim les 

Damietta cheese 20 0.42 2.30 1.07±o.13* 

Ha rd cheese 20 0.52 5.26 2.11±o.29* 

n =20 
• Highl" significant differences at level (PS 0.0 I) . 
•• Balcerska et al (1997). 

Permissible 
limit"u 

2.0 

2.0 

105 
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Table (3) : Comparison of Acceptable Daily Intake (AD!) value 
of nitrate and nitrite with the calculated daily intake 
from cheese types. 

Mean Calculated dally Intake of presev,tlve from . concentration consumption of ChH88 types 

Type of 
ADI!-) 

Imglkg) In Damletta cheese Hard cheese 
prlservatlve mgl70kg present sludy (100g1dly)lb) (80g/day) (II) 

Person 
Damielta Hard 

mg/dlly/person % mglday/person 
cheese cheese 

Nitrate 259 87.62 134.22 8.762 3.38 10.737 

Nitrite 4.2 1.07 2.11 0.107 2.54 0.168 

. . . 
(a) FAOIWHO, Jomt Expert CommIttee on food AddItIves, (1996) . 

(b) Daily consumption of soft cheese and hald cheese for adult person 
according to Nutrition Institute, Cairo, A.R.E. (1996). 

% 

4.14 

4.0 

J06 

Mansoura. Vet. Med. J. Vol. IX. No. 1. 2007 



Mohamed E . A. Nasef. e t al... 

107 

REFERENCES 

American Public Health A5a:oe:latlon "A..P.H.A,"{l960) : S tandard methods for examination of 

wa ters and waste waters. I I (h Ed. New York104 . 

American Public Health A .. oclatioD "A. P. H. A."(19851 : Standard methods for examination 

of waters and waste wate-s .16lh Ed. Washington D.C. 

Balcerska. t.: \lcdzlsz. A. alld 4.opcz,-oaka. J. (1997) : Nitrate and nitrite content of rennet 

and processed cheeses. Bromato!ogla-l-chemla·Toksykologlczna, 30(3);273· 276. 

BertelseD. E. (1979) : Nitrates and nlt.r1tes In milk and dairy products. Dairy ScI. Abs. 5056. 

Chan. T . Y. K. (1996) : FooJ borne nitrate and nllrttes as a source of mcthaemogIoblnaemla. 

South East Asian J. ofTroplcal Medicine and Public Health. 27:1 89-1 92. 

D2iezak. J. D. (19S0) : Antl"llcroblal .. gents. A mean lowared product stablltty. food · Technol­

o~. 40(9) , 104· III . 

FAO/WHO. Joint Expert Commlttce on Food A.ddlUves (1996) : Toxicological L"ValuaUon of 

cerl~ln food addilives and contaminants In food. Food Additives Serics No. 35, WHO, 

Geneva . 

Goodhead. K.; Gough. T. A.; Webb. K. S.; Stadhouden. J. and Elgersma. R. H. C. (1976): 

The use of nitrate In the manufacture of Gouda cheese. Lack of ev1dence of nitrosamine 

fannatlon . Netherlands Milk a nd Dairy J .. 30(314):207-221 . 

Hartman. P. E, (10B2) : Nitrates and nlt.r1tes: Ingestion. phar.o"tOlcodynamlcs and tOXicology. In : 

Chemical Mutagens, Volume 7. Eds. J. de· Serres and A. Hallander Plenum, 221·293. 

Kozhev . S. aod Kozhev. A. (1094) : Potasslun nitrate residues In hard and semlhard cheese. 

Khranltelna· Promlshlensti, 43 (3): 18-19. 

MAFF (19S7) : Nitrate. Nitrite and N·nJtroso - compounds in Foods. 20th Report of the steering 

Group on food Surveillance. Food Surveillance Paper No. 20. HMSO. London. 

Man ning. P. B.; CouJ.t~r. S.T. and Jenne.,. R. (1968) : NIlr1te In cheese. J . Dafry ScI., 51(1) : 

1725·1731 . 

Massey. R. C. (1997) : Estimation of daily Intake of food preservatives. Food Chemistry. 60 (2): 

177-185. 

Ministry of Health. Egypt (1996) : food additives In different food s tuffs. Cafro. A.R.E .. No. 

478. 

Nutrition Institute U998) : Guide of healU1Y food for EgypUan famJly. 2nd ed. Nutrition Insti· 

Mansoura. Vet. Med. J. Vol. lX, No.1, 2007 



Mohamed E . A . NCU<f. et al... 

J08 

lule. Cairo. A.R.E. 

PoulieD, £ . (1980) : Use of nitrates and nitrites as food additives in Nordic countrles. Oncology. 

37 (4) , 299-301. 

Przybylowskl. P .; Idsp, J.; Jaolcka, B. and SaJko, W. (1989) : Presence of nitrates and nl· 

trUes In raw milk as subject to the system of milk purchasing. Roczpanstw ZakI High. 

40 (I) , 6- 15. 

Seanlan. R. A. (l983) : FonnaUon and occurrence of nitrosamlnes in food . Cancer Res .. 43 (5) : 

2435·2440. 

Shidlonkaya. V. P.; AoaoladJ. L. J. and Vov, N. P. (1990) : Reducing the nitrate and n1trite 

content of milk. MaJochraya -1- Myasnaya . Pmm)'shlennost. No. 1, 34. 

Shields, P. and Hante. C. (1991) : Molecular Epidemiology and the geneucs of environmental 

cancer. J . Am. Meet Ass , 266 : 691 - 697. 

Siva. C. V.; Sanoabbadt. S. S. and Shah. R. K. (1994) : Control of bactertal endospores In the 

dairy Industry: review article . Indlan.J . Dairy ScI.. 46 (12) : 547 ~ 554 .. 

Walker, R. (1990) : Nitrates. nitrites and N- oltroso - compounds : a review of the accurrence In 

food and diet and the toxicologicallmpUcaUons. Food Add . Contam .. 7: 717 - 768. 

Warminska - Radyko. I.: Knaut. T. and Tysolck •• B. (1976) : ~ffect of PH on n1trate reduction 

by some psychrotrophlc bacterl.a. Technol. ZywnoskJ. 10:59· 67. (Dairy Sci. Abst. 1978 ' 

2594). 

WHO (19~2) : Food preservation- Costa Rica. IntemaUnal- DIgest ·Of· Health - LegtslaUon. 43 

(3) , 559. 

Yeruham, I.: Shlosberg, A.; Hanjl. V.; Bellalche. M.: Marcus. M. and Llberboim M. (1997) : 

Nitrate toxlcosls In beef and dairy cattle due to contamInation of drinking water and 

whey. Vet. Human Tox:1col.. 39 (5) : 296 - 298. 

Mansoura, Vet . Med. J . Vol. II. No. J . 2007 



Mohu,ned E. A. Nastif, et 01... 

J09 

r . ) .... 4.-.111 ~I;yo '-,'1.,..:.. vL;.,."; (.::....,.-,.JI) vl.,-.lll >.WU.I .1)1:&.1 "L".....~ '-1.,.111";" ""..?i 

~L:.JI "-"-'» .Li) ,by' >.Wl....."; ~I ..;1"..~I;yo ;......,JI) 'l,.1....;.,..:J1 (y Y·I -..IL/-l ~b (y 

~? vl.,-.ll ;,\.. 'y.) L,i ~l<.;J1 "-") ,vL;,..J1 r:--"";; ;1-;'" vl~? >.WlJ.1 .1)1 .... 'y.) 

;.\.. '",w -..IL/-l ~I;yo Y \, .~..;) .... L.,...1I1 ~I.r;';"" \ y ."'" ..; 4-< (...-II .),U,I;yo.;.i 

~I;yo v~ 0 .~ vi) .... y.ul ~I;yo vl:.., .• Y ,~..; 4< (.,.-.JI .)JJ.I;yo.;.i r.S.? ",,~I 

= 'L.,ll<.., (...-II ""...,)1 ;,,>\!~ ;';Ju. .::....r.,.;JI) vl.,-.ll;yo """,JI ;,,>UI .... Li.>.i! ~l.<jl vRi) ,-..IL/-l 

.... Wl ;.....,II';' >.WlJ.1 .1)1";" Ju;;.i '-G.uI.:..!_W.>.i) I ... ) .~I;yo t.1";~1 o.4J C;'L,JI ,,1....;'11~! 

.4.0. ... u)I..;)o) 

Mansoura, Vet. Med. J. Vol. IX, No. I, 2007 


