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Abstract 

Determination of TVB-N values expressed as mg /100g of fresh meat 

and fish using four different methods (Conway
’
s Microdiffusion; Direct 

water vapor distillation with MgO; water vapour distillation of an acidic 

extract using Perchloric acid 6% and vapour distillation of an acidic 

extract using trichloroacetic acid 7.5%) were evaluated during storage in 

refrigerator till the beginning of spoilage. The results revealed that there 

was an increase in the level of TVB-N during storage of fresh meat from 

4.03±0.152, 6.72±0.37, 6.18±4.59 and 6.62±0.7 at 1
st
 day to 43±0.31, 

50.08±0.5, 47.1±0.32 and 47.8±0.33 at 11th
 
day, respectively and the 

mean values of TVB-N mg/100g of fresh fish were 5.03±1.12, 

7.71±0.58, 7.14±0.47 and 6.42±0.43 to 66.5±0.39, 73±0.1, 70.67±1.48 

and 70.2±1.04 respectively.  Direct water vapor distillation with MgO 

yielded the highest concentration of TVB-N, whereas the lowest TVB-N 

value was obtained with the Conway
’
s Microdiffusion method. The 

accuracy % of detection of nitrogen in mg/100g from 100ml standard 

solution contained 210.9 mg nitrogen using the four methods were 64.84, 

69.43, 99.81 and 100.73 respectively. 
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Introduction 

Volatile amines are the characteristic 

molecules responsible for the fishy odor and 

flavor present in fish several days after the 

catch and they are commonly used as criteria 

for assessing the fish quality. The 

determination of TVB-N known as to be the 

most common chemical parameter applied to 

evaluate the quality of fish and other meat 

products. TVB-N, being a measure of all the 



 Omayma, et al. 24 

volatile nitrogen–containing compounds 

present in samples via steam distillation (Chan 

et al., 2006). Total Volatile Base Nitrogen 

(TVB-N) is one of the most widely used 

methods today to estimate the degree of 

decomposition of fish. It includes the 

measurement of trimethylamine (produced by 

spoilage bacteria), dimethylamine (produced 

by autolytic enzymes during frozen storage), 

ammonia (produced by the deamination of 

amino-acids and nucleotide catabolites) and 

other volatile nitrogenous compounds 

associated with seafood spoilage (Malle and 

Poumeyrol, 1989 and Riquixo, 1998). DMA 

and TMA results of the degradation of TMAO, 

a fish typical molecule which has an important 

role in osmoregulation, DMA is mostly 

produced by endogenous enzymes and TMA 

by bacterial enzymes (Huss, 1995; Etienne, 

2005 and Chebet Lillian, 2007).  

Ali et al., (2010) reported that the Spoilage 

was the result of whole series of complicated 

deteriorative changes brought about in dead 

fish tissue by its own enzyme, by bacteria and 

by chemical action (Shewan, 1976). The early 

reaction of spoilage is autolytic and bacterial 

enzymes become progressively the more 

active in the later stages (Jones, 1954). After 

catching the fish, the oxygen supply in the 

tissue ceases due to disruption of the 

circulatory system. In short time of post-

mortem, the mitochondrial system ceases to 

function. Adenosine triphosphate (ATP) is 

gradually depleted through the action of 

various ATPase. After residual supplies of 

creatine phosphate have been depleted, 

anaerobic glycolysis continue to regenerate 

some ATP with the end product, lactate 

accumulation (Foegeding et al., 1996).  Due 

to formation of lactic acid from glycogen by a 

series of enzymatic reaction in the tissue 

which decrease pH value. When the pH 

reaches a critical value, the ultimate pH, 

certain critical enzymes, especially 

phosphorfructokinase, are inhibited and 

glycolysis ceases.  A drop in the pH of the 

muscle triggers the release of proteolytic 

enzymes such as cathepsin. Enzymes from 

spoilage microorganisms can metabolize the 

amino acids of the fish muscle producing a 

wide variety of volatile compounds resulting 

off-flavors and odors. The combined total 

amount of ammonia (NH3), dimethylamine 

(DMA) and trimethylamine (TMA) in fish is 

called the total volatile base (TVB) nitrogen 

content of the fish and is commonly used as an 

estimate of spoilage. Total volatile nitrogen 

has been widely used as an index for freshness 

of fish. The increase in the amount of TVB 

parallel with the increase in TMA during 

spoilage. As the activity of spoilage bacteria 

increases after the death of a fish, a subsequent 

increase in the reduction of TMAO to TMA 

(Stansby et al., 1944). 

Etienne, (2005) reported that The total volatile 

base nitrogen or total volatile bases noted 

TVB-N or TVB or TVN consists mainly of a 

mixture of ammonia, DMA and TMA plus 

amines from the decarboxylation of amino 

acids and other nitrogen compounds that 

become volatile when made alkaline, and the 

results of analysis are given in nitrogen 

equivalent, ammonia-N, DMA-N, TMA-N and 

TVB-N. The designation "volatile amines" 

regroups mostly three molecules, ammonia, 

dimethylamine (DMA) and trimethylamine 

(TMA). Also they reported that TVB-N is an 

indicator of spoilage of some fish species such 

as red fish, flat fish, gadoids, hake and Atlantic 

salmon. However TVB-N cannot be used as a 

freshness indicator (constant level during the 

first days of iced storage) and does not reflect 

the mode of spoilage.  Huss, (1995) reported 

that the ammonia is formed by the bacterial 

degradation/deamination of proteins, peptides 

and amino-acids. It is also produced in the 

autolytic breakdown of adenosine 

monophosphate (AMP) in chilled seafood 

products. Although ammonia has been 

identified as a volatile component in a variety 

of spoiling fish, few studies have actually 

reported the quantification of this compound 

since it was impossible to determine its 

relative contribution to the overall increase in 

total volatile bases.  Chebet Lillian, (2007) 

said that the determination of TVB-N in fish 

flesh can be measured by steam distillation of 

fish extract with subsequent titration against a 

strong acid, such as sulphuric acid (H2SO4). 

However, according to Huss (1995) TVB-N 
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concentrations may be affected by the mode of 

handling during the analysis, and they are 

often destructive in application. Byrne, et al., 

(2002) interested in developing rapid methods 

to evaluate fish freshness by using general 

quality indicators and has stated that 

microbial, chemical, biochemical or other 

instrumental methods are all appropriate 

methods for determination of fish freshness, 

and the analyses must be convenient, fast and 

inexpensive to perform, and TVB-N levels 

have been recognized as useful indicators of 

seafood spoilage.  Hebard et al. (1982) 

discussed the analysis of amines and TVB and 

their suitability as indices of quality.  

Howgate, (2010) assumed  that the chemical 

test with the longest history of use as an 

indicator of freshness is measurement of the 

amount of basic compounds recovered by 

distilling fish muscle, or extracts of fish 

muscle, under alkaline conditions. The amount 

of these bases is almost invariable expressed 

on a nitrogen basis. TVB can be determined by 

distillation methods, a direct water vapour 

distillation method (Antonocoupoulos, 1968, 

FAO, 1979, Woyewoda, et al., 1986, Halland 

and Najaa 1988, Antonocoupoulos and 

Vyncke, 1989, AOAC 2003, Egyptian 

Standards, 2006 ) or a water vapour 

distillation of an acidic extract made with 

aqueous perchloric or trichloracetic acid 

(Codex Alimentarius Committee in 1969, 

Billon et al., 1979, Pearson, 1981, Stockemer 

and Kruse, 1985,  Antonacopoulos and 

Vyncke 1989, Malle and Poumeyrol 1989  

and  European Commission 2005). The 

microdiffusion of an acidic extract (Conway 

and Byrne, 1933, Conway, 1957 and, 1962, 

Aksnes, 1989, FAO, 1979) is also used.  

The European Commission decision (2005) 

has specified the analysis methods to be used: 

a reference procedure involving preliminary 

deproteination with perchloric acid followed 

by a water vapour distillation of the acidic 

extract and three others routine methods that 

may be used, the microdiffussion method 

described by Conway and Byrne (1933), the 

direct distillation method (Antonacopoulos, 

1968) and the distillation of an extract 

deproteinesed by trichloroacetic acid (Codex 

Alimentarius Committee on Fish and 

Fishery Products, 1968).  

Hu et al., (1991) illustrated that the amines 

extraction need a destruction of cellular 

structures and a protein precipitation by acids. 

Then, the amines could be recovered into an 

organic solvent or into a solvent mixture with 

different polarities. At acid pH, amines are 

dissolved in the hydrophilic phase. However, 

at alkaline pH, amines change their polarity. A 

migration to lipophile phase is observed. An 

evaporation of organic phase could let a 

concentration of amines. For these reasons, an 

extraction with organic solvents and at alkaline 

pH will be used to facilitate the concentration 

and to minimize the wastage (Rosier and Van 

Peteghem, 1988; Lebiedzinska et al., 1991). 
Nucleotides In parallel, to the previous 

methodology, it is necessary to develop a rapid 

technique to study the degradation of 

nucleotides. A cellular structure disruption and 

a protein precipitation with acids are 

necessary. Perchloric or trichloroacetic acids 

could be used. Then, neutralization with 

NaOH or KOH is necessary to adjust the pH 

between 6.4-7.8. To achieve nucleotides 

detection, a column of ionic interchange or 

reverse phase will be used). 

Material and Methods 
Twenty samples from each of fresh meat and  

fresh fish  were purchased from local markets 

in Giza and stored at refrigerator  temperature 

4 ±1˚C till the beginning of spoilage and 

examined for determination of TVB-N with 4 

different methods at 1
st
, 3

rd
, 5

th
, 7

th
 …….day of 

storage. 

DETERMINATION OF TVB-N IN FOOD 

SAMPLES BY: 

Method 1: Conway
’
s Microdiffusion Method 

according to FAO, 1979:  

Twenty five grams of sample were 

homogenated with 75ml distilled water and the 

pH was brought to 5.2 with 2M HCL then 

heated slowly to 70C˚ and cooled at room 

temperature, the mixture was filtered. Two ml 

0.01 M HCL were added into the center 

compartment of the Conway dish, 2ml of the 
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filtrate were added into the outer compartment 

with 1ml of saturated potassium carbonate. 

The dish was covered with a glass plate and 

left at 37 C˚ for 2 hours. The HCL was titrated 

with 0.01 N NaOH using 2 – 3 drops of methyl 

red indicator.  

Calculation 

Mg TVB-N/100g sample = 0.01 x (2-t) x 96 x 

14 x100/25x2 = 26.88 (2 – t) 

t= volume of NaOH used in titration. 

96 is taken to be the amount of water (in ml) in 

which the sample weight was dispersed, 

assuming that the 25g of chopped fish 

contained 4g of dry matter.  

Method 2: Direct water vapor distillation 

method according to Egyptian Standards, 

ES 2760-1 and 63-9/ 2006: 

Ten g of sample were weighed with 0.01 g 

accuracy and straight into the distillation 

bottle, 2 g of MgO (magnesium oxide) were 

added and 300 ml of distilled water (the water 

was added in small portions to avoid lumps of 

fish). 

Distillation flask was arranged in the 

distillation apparatus. A collection flask with 

25 ml of Boric acid 2% was placed under the 

tube from the cooling coil. Take care that the 

end of the tube was immersed in the boric 

acid. Distillation was started and continues for 

15 min. 

Titration 

The contents of the collection flask were 

titrated from green to grey with 0.1 N H2SO4. 

Calculations 

TVB-N mg N/100g = (ml x N x 14.01) / g x 100 

ml = ml of H2SO4 titrated 

N =strength of H2SO4 

g = weight of sample (10g) 

14.01 molecular weight of Nitrogen 

Method 3: water vapor distillation of an 

acidic extract (Perchloric acid 6%) 

according to European Commission (2005): 

The sample to be analyzed was ground 

carefully by a meat grinder.  Exactly 10 g ± 

0,1 g of the ground sample were weighed in a 

suitable container, mixed with 90 ml 

perchloric acid solution 6%, homogenized for 

two minutes with a blender and then filtered. 

Steam distillation of 50 ml of the extract after 

sufficient alkalinization with NaOH 20% (6.5 

ml) and addition of several drops of 

phenolphthalein (1 g/100 ml 95 % ethanol) 

and a few drops silicone anti foaming agent 

began immediately. The steam distillation was 

regulated so that around 100 ml of distillate 

were produced within 10 minutes. The 

distillation outflow tube was submerged in a 

receiver with 100 ml boric acid solution 3% to 

which three to five drops of the indicator 

solution, Tashiro Mixed Indicator (2 g Methyl 

- red and 1 g Methylene - blue are dissolved in 

1000 ml 95 % ethanol) have been added. After 

exactly 10 minutes the distillation was ended. 

The volatile bases contained in the receiver 

solution were determined by titration with 

standard hydrochloric solution 0.01M till the 

pH 5.0± 0.1 

Calculation:  

TVB-N (mg/100 g sample) = (V1 - V0) × 0.14 

× 2 × 100/ M 

V1 = Volume of 0.01 M hydrochloric acid 

solution in ml for sample; 

V0 = Volume of 0.01 M HCL solution in ml 

for blank; M = Weight of sample in g. 

Blank: Instead of the extract, 50 ml perchloric 

acid solution 6% was used. 

Method 4: water vapour distillation of an 

acidic extract (trichloroacetic acid 7.5%) 

according to Malle and Poumeyrol (1989):  

Briefly, 200 ml of a 7.5% aqueous 

trichloroacetic acid solution were added to 100 

g of fish muscle and homogenized in a 

blender. The mixture was filtered through 

Whatman filter paper. Steam distillation of 25 

ml of filtrate was performed using a Kjeldahl-

type distillator with addition of 6 ml of 10% 
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NaOH. A beaker containing 10 ml of 4% boric 

acid and 0.04 ml of methyl red and 

bromocresol green indicator was placed under 

the condenser for the titration of ammonia. 

Distillation was started and steam distillation 

continued until a final volume of 50 ml was 

obtained in the beaker (40 ml of distillate). 

The boric acid solution turned green when 

alkalinised by the distilled TVB-N which was 

titrated with aqueous 0.0125 M sulphuric acid 

solution using a 0.05 ml graduated burette. 

Complete neutralization was obtained when 

the colour turned pink on the addition of a 

further drop of sulphuric acid. The TVB-N 

content was calculated by the following 

equation:  

TVB-N mg/100g = 14mg/mol x a x b x 2 x 

300 / 25ml 

Where: a = ml of sulphuric acid. b = molarity 

of sulphuric acid. 

Results and Discussion 

Table (1): Mean values of TVB-N (mg/100g) of meat and fish with four different methods of 

determination during storage in refrigerator (n = 20): 

Day of 

storage 

Method 1 Method 2 Method 3 Method 4 

Meat Fish Meat Fish Meat Fish Meat Fish 

1
st
 4.03±0.152 5.03±1.12 6.72±0.37 7.71±0.58 6.18±4.59 7.14±0.47 6.62±0.7 6.42±0.43 

3
rd

 8.06±0.1 5.376±0.21 10.5±0.48 9.06±0.34 9.15±1.48 8.4±0.73 9±0.37 8.4±0.33 

5
th
 11.47±0.32 9.74±0.08 14±0.06 13.3±0.07 12.2±1.05 10.4±0.86 12.6±0.77 10.64±0.63 

7
th
 20.16±0.09 20.16±0.33 23.4±0.61 23.52±0.04 19.82±1.34 21.53±0.9 19.76±0.54 22.3±0.92 

9
th
 33.6±0.5 33.1±0.29 36.29±0.07 37.6±0.1 33.9±0.32 34.8±1.05 34.4±0.42 35±0.81 

11
th
 43±0.31 66.5±0.39 50.08±0.5 73±0.1 47.1±0.32 70.67±1.48 47.8±0.33 70.2±1.04 

 

 

Fig. (1): Mean values of TVB-N in mg/100g of meat with four deferent methods of 

determination during storage in refrigerator. 
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Fig. (2): Mean values of TVB-N in mg/100g of fish with four different methods of 

determination during storage in refrigerator. 

 

By comparing the results of Conway
’
s  

Microdiffusion; Direct water vapor distillation 

with MgO;  water vapour distillation of an 

acidic extract using Perchloric acid 6% and 

vapour distillation of an acidic extract using 

trichloroacetic acid 7.5%  methods used for 

freshness evaluation of meat and fish kept at 

4°C±1, (table 1, fig. 1 and fig. 2) it was 

observed that the  mean values of TVB-N 

mg/100g of fresh meat samples at 1
st
 day were 

4.03±0.152, 6.72±0.37, 6.18±4.59 and 

6.62±0.7 respectively and the  mean values of 

TVB-N mg/100g of fresh fish were 5.03±1.12,  

7.71±0.58, 7.14±0.47 and  6.42±0.43 

respectively, these values increased gradually 

till spoilage occurred reach to 43±0.31, 

50.08±0.5, 47.1±0.32 and 47.8±0.33 for fresh 

meat and 66.5±0.39, 73±0.1, 70.67±1.48 and 

70.2±1.04 for fresh fish respectively on 11
th

 

day, so the TVB-N contents increased with 

increasing storage time and the all four 

methods were showed some deviations 

(Figures 1 and 2) also direct water vapor 

distillation with MgO method presented 

relatively higher results than other methods 

(6.72±0.37  and 7.71±0.58 mg/100g of fresh 

meat  and fresh fish samples respectively) but 

Conway  Microdiffusion method  produce the 

lowest results (4.03±0.152 and 5.03±1.12 

mg/100g of fresh meat  and fresh fish samples 

respectively) at first day of storage. 

Homogenization of samples with 

trichloroacetic acid produces jelly like fluid 

which is difficult to be filtered and may need 

centrifugation.  Cann (1974) have found the 

increase in TVB-N to be low during the initial 

period of storage, with a rapid increase noted 

afterwards. Connell (1975) stated that TVBN 

content in shrimp has highly positive and 

highly negative correlation with storage time 

indicating that TVB-N is a good indicator of 

spoilage. .  Boee et al. (1982) working on the 

storage of shrimp and has observed that TVB-

N increased evenly. Matches (1982) working 

on shrimp stored at 5 different temperature, 

found that TVB-N increased both with 

increase in time and temperature.  Clancy et 

al. 1995 reported that the TVN level increased 

during storage as monitored by all methods, 

especially after 8 – 9 days. The values after 15 

days of storage ranged from 80 to 114 mg 

N/100g fish depending upon the method 

employed. Etienne, (2005) found that The 

TVB-N content increased slightly during the 

first days of storage, this slight increase may 

reflect the amines production by autolytic 

processes. Nevertheless in some experiments 

on small fishes as plaice or whiting during the 
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first week of iced storage a decrease of TVB-N 

content has been observed, the some volatile 

amines, mainly ammonia, were leached out by 

the melting ice (Oehlenschläger, 1997 b).  

After the early days of iced storage, the TVB-

N content increases with a larger scattering of 

the values mostly produced by spoilage 

bacteria. TVB analyses reflect only stages of 

advanced spoilage of fish, they are considered 

unreliable for the evaluation of the fish 

freshness in the early stage of storage and they 

don't reflect the mode of spoilage, bacterial or 

autolytic (Oehlenschläger, 1992, 1997a, b, ;  

Nunes et al., 1992, ; Huss, 1995  and Baixas-

Nogueras et al. 2002). TVB is considered as 

useful parameter although it does not fully 

satisfy sanitarians and is therefore subjected to 

certain valid criticisms (Malle and 

Poumeyrol, 1989).  Gao, (2007) aimed to 

analyzed the influences of different pre-

cooling methods, i.e. slurry ice (group B), 

CBC, (group C) (combined blast and contact 

freezing) and usage of cooling mats (group D), 

on the quality of fresh cod fillets during further 

storage at -1.5 ˚C and found that the 

comparison of TVN as a quality parameters of 

fresh cod showed that there was a good 

correlations with the evaluation of the quality 

of fresh cod. An increase in TVN was obtained 

throughout storage time in the four groups but 

there was not much difference in TVN 

observed at first 6 day in all groups. The 

formation of TVN was delayed during the 10 

days of storage in groups B, C and D 

compared to group E. The highest TVN values 

were measured after10
th

 day of storage. Liu et 

al., (2011) mentioned that the TVB-N content 

in meat samples was an important indicator for 

estimating meat freshness. During the storage, 

the changes of TVB-N content in four kinds of 

meat samples were increased and the samples 

stored for less than 7 days in decompression 

room. After 10 days, the rapid increase of 

TVB-N content suggested that the quality of 

all samples depressed significantly. 

Martin, (1979) described the determination of 

volatile amines by distillation of the sample 

with magnesium oxide using kjeldahl macro-

distillation unit and Conway
’
s diffusion cell 

and by semi-micro kjeldahl distillation 

apparatus using trichloracetic acid.  Botta et 

al., (1984) reported that the microdiffusion 

method with its low cost, simplicity and speed 

of use without loss of precision was the 

method of choice for TVN measurement, and 

found poor agreement among six published 

TVB procedures. Most depend upon either 

steam distillation of volatile amines or 

microdiffusion of an extract (Conway, 1962); 

the latter method is the most popular in Japan.  

Clancy et al. (1995) analyzed herring for total 

volatile nitrogen (TVN) by each of four 

methods included microdiffusion with K2CO3 

or KOH, steam distillation with NaOH, and 

with direct distillation with MgO and found a 

high correlation between methods (0.985 – 

0.994) and the direct distillation  with MgO 

gave consistently higher values than other 

three methods, these may have occurred as a 

result of protein breakdown during 

atmospheric distillation (Pearson and 

Muslemuddin, 1968 ; 1969 ; Botta et al., 

1984). Huss, (1995) said that although TVB 

analyses are relatively simple to perform, they 

generally reflect only later stages of advanced 

spoilage and results depend to a great extent 

on the method of analysis. Riquixo, (1998) 

investigated the suitable chemical methods for 

seafood products with respect to their accuracy 

and suitability for determination of freshness 

of fish in Mozambique. and found a good 

correlation between MgO and TCA-extract 

steam distillation methods for TVB 

determination also reported that the level of 

TVBN for white fish is generally considered to 

be fresh if the TVB is less 20 mg N/100 g 

sample. If the TVB reaches 30 mg N/100 g 

most authorities consider the fish to be stale, 

whilst at level of 40 mg N/100 g the fish is 

regarded as unfit for consumption. 

Erkan,(2005)  determined the  total volatile 

basic nitrogen (TVB-N) using 6% perchloric 

acid and the  results were expressed as mg 

TVB-N per 100 g of wet sample. 
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Nitrogen Recovery Verification: 

Quality control analysis was performed and 

analysis of standards with each procedure. The 

standards available from Sigma Aldrich Co., 

the ammonium sulfate serve as a check on 

distillation efficiency and accuracy in titration 

steps. Run nitrogen recoveries to check 

accuracy of each procedure and equipment 

using 1g ammonium sulfate dissolved in 

100ml distilled  water,(100ml of water contain 

210.9 mg nitrogen)  (Thiex and Manson, 

2002) and Riquixo,  (1998)  all other reagents 

were added as stated in test portion preparation 

for each method. 

% Recovery = Actual % Nitrogen x 100 /210.9 

This experiment repeated 12 times, and the 

average was taken. 

 

Table (2): Nitrogen Recovery Verification (n = 12): 

 Method 1 Method 2 Method 3 Method 4 

Mean mg nitrogen 

 recovered 
136.74±1.33 142.2±1.08 210.5±0.36 212.44±2.6 

Accuracy % 64.84 69.43 99.81 100.73 

 

 

Fig (3): Nitrogen Recovery Verification: 

Table (2) and Fig (3) show the amount of 

nitrogen in mg/100g detected  from 100ml 

standard solution contained 210.9 mg nitrogen 

using four different methods  (Conway  

Microdiffusion; Direct water vapor distillation 

with MgO;  water vapour distillation of an 

acidic extract using Perchloric acid 6% and 

vapour distillation of an acidic extract using 

trichloroacetic acid 7.5%  methods)  were 

136.74±1.33, 142.2±1.08, 210.5±0.36 and 

212.44±2.6 which produce  64.84,  69.43, 

99.81 and 100.73 recovery and accuracy % 

respectively, where accuracy  is the closeness 

of the obtained  standards  to the true value 

and is usually stated in terms of recovery. 

Riquixo, (1998), European Commission 

(2005), Erkan, (2005) 

CONCLUSION 

In the comparison of four methods (Conway  

Microdiffusion; Direct water vapor distillation 

with MgO;  water vapour distillation of an 

acidic extract using Perchloric acid 6% and 

vapour distillation of an acidic extract using 

trichloroacetic acid 7.5%  methods), it was 

found that all methods were sensitive need an 

experience personnel. Water vapour 

distillation of an acidic extract using 
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Perchloric acid 6% is the quickest of the 

methods but using Perchloric acid need some 

precaution and application of chemical safety 

roles and the European Union reported that 

the reference method to be used for checking 

the TVB-N limit is the method involving 

distillation of an extract deproteinized by 

perchloric acid. 
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 الولخص العزبى

دراست تأثيز هنهجيت إختباراث  تحذيذ نسبت 

 جىدةالنيتزوجينيت الكليت الطيارة كوؤشز لالقىاعذ 

 اللحىم والاسواك
 –هصطفي محمد محمد حسىبت  –اهيوت محمد الطاهز لبيب هغزبي 

 إيواى إبزاهين الوسلوى

 جيزة –دقي  –قسن صحت الاغذيت  –هعهذ بحىث صحت الحيىاى 

خحذيذ ّسبت اىطزق اىَخخيفت ىٕذف ٕذا اىبحث إىٚ دراست 

اىيحً٘  ج٘دةت اىطيارة مَؤشز ىياىْيخزٗجيْيت اىنياىق٘اعذ 

جزاً ٍِ  100ٍعبز عْٔ باىَيييجزاً/ٗالاسَاك اىطاسجت 

ٗاىَقارّت بيٌْٖ ىخحذيذ ٍذٙ مفاءة مو طزيقٔ ٗقذ حٌ اىعئْ 

اسخخذاً طزيقٔ اىنّ٘٘اٙ  , اىخقطيز اىَباشز ىيعئْ باسخخذاً 

ٍادة امسيذ اىَاغْيسيً٘ , طزيقٔ حقطيز ٍسخخيص حاٍضٚ 

باسخخذاً حَض اىخييل ثلاثٚ اىٖيذرٗمي٘ريل ٗ طزيقٔ 

حقطيز ٍسخخيص حاٍضٚ باسخخذاً حَض اىبيزٗمي٘ريل 

ّسبت اىْيخزٗجيِ اىنيٚ اىَخصاعذ ىيحً٘ ٗالاسَاك  ىخقذيز

اىطاسجت اثْاء اىخخشيِ باىثلاجٔ ٗحخٚ بذايت اىفساد , ٗاحضح 

 اُ ّسبت اىْيخزٗجيِ اىنيٚ اىَخصاعذ ىيحً٘ اسدادث ٍِ 

03‚4±152‚0   ٗ72‚6±37‚0 ٗ 18‚6±59‚4  ٗ 

 0‚5±50‚08ٗ   0‚31± 43فٚ أٗه يً٘ إىٚ   0‚6±7‚62

فٚ اىيً٘ اىحادٙ عشز  0‚47±33‚8ٗ   0‚47±32‚1ٗ 

ٗ   1‚12±5‚03عيٚ اىخ٘اىٚ, ٗفٚ الآسَاك ٍِ 

 إىٚ  0‚6±43‚42ٗ   0‚7±47‚14ٗ  0‚7±58‚71

5‚66±39‚0   ٗ73±1‚0  ٗ 67‚70±48‚1   ٗ

عيٚ اىخ٘اىٚ. ٗماّج طزيقٔ اىخقطيز اىَباشز  1‚70±04‚2

ىيعئْ باسخخذاً ٍادة امسيذ اىَاغْيسيً٘ حعطٚ أعيٚ اىْخائج 

بيَْا طزيقٔ اىنّ٘٘اٙ حعطٚ أقو اىْخائج . ٗبقياص مفاءة مو 

طزيقٔ عيٚ حذٓ ىخقذيز ّسبت اىْيخزٗجيِ فٚ ٍحي٘ه قياسٚ 

ٍييجزاً ّيخزٗجيِ فناّج ّسب اىخقذيز  210‚9يحخ٘ٙ عيٚ 

عيٚ  100‚73 ٗ  99‚81؛  69‚43 ؛ 64‚84مالآحٚ   

 اىخ٘اىٚ.
 

 


