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ABSTRACT: The effect of sodium metabisulfite and sodium benzoate a 
food preservative, on the ascorbic acid and thiamin was investigated. 
Sodium metabisulfite and sodium benzoate administered orally, to rats. Daily 
doses of sodium metabisulfite (0.35, 0.7, and 1.4 mg kg-1), and sodium 
benzoate (2.5, 5.0, and 10.0 mg kg-1) were given to rats for 8 weeks. The 
feeding of sodium metabisulfite (0.7 and 1.4 mg kg-1) considerably decrease 
thiamin levels in serum and organs (liver, heart, brain, and kidney). Rats 
treatment of sodium benzoate (5.0, and 10.0 mg kg-1) and sodium 
metabisulfite (0.7, and 1.4 mg kg-1) produced decrease in concentration of 
ascorbic acid in serum and all organs. All these results indicated that sodium 
metabisulfite destroys the thiamin. But sodium metabisulfite and sodium 
benzoate decrease ascorbic acid.       
Key Words:Sodium metabisulfite, Sodium benzoate, Ascorbic acid, Thiamin. 
 
INTRODUCTION 

The levels of chemical components in food are an important aspect of 
their safety. The chemical components include the contaminants of the food 
chain and the substances intentionally added for technological purposes 
(food additives). All these substances are submitted to a scientific risk 
assessment consisting in comparing the deity exposure with the 
toxicological reference value which is the acceptable daily intake (ADI) in the 
case of food additives (FAO/WHO, 1974). 

The acceptable daily intake (ADI) for a considered chemical is by 
definition the amount of that substance which can be ingested every day 
during the life time without appreciable health risk. The theoretical risk of 
exceeding the ADI for benzoates and sulphites. Among all food additive-
containing foods, the highest contributors were: soft drinks to benzoates 
intake, nuts and canned juices to sulphites intake (Soubra et al., 2006).  

Upper concentration limits for food additives are therefore established in 
the regulation(s) on the basis of their safety assessment. For about 10 year, 
an obligation to establish monitoring intake systems of these substances 
was set by law for many countries, e.g., the European Union (European 
Communities, 1995) and Japan (Ishiwata et al., 1997). Recommendations for 
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similar procedure were also made by the Codex Committee on Food 
Additives and Contaminants (Codex Alimentarus Comission, 1997). Many 
countries therefore, conducted national or regional exposure assessment. 
Most of these programs found that the potential to exceed the ADI for 
benzoates and sulphites does exist for a fraction of the population. When 
food consumption data were related to the maximum permitted levels (MPLs) 
for these additives established by the Codex Alimentarius and European 
Union Directive, the ADIs were exceeded (WHO, 1997). In addition, the ADI 
being established per Kg of body weight, the exposure of children is more 
likely to exceed this toxicology reference value because their body weights 
are lower (Leclerq et al., 2000). 

The possible adverse effect of those additives include initiation of allergic 
reactions for benzoates (WHO, 2000) and sulphites in a subset of subjects 
suffering from asthma or urticaria, local gastric irritations (observed in rats 
with sulphites), and toxicity in subjects with reduced sulphite oxidase 
activity (WalKer, 1985). The ADI for benzoates and sulphites were established 
by the Joint FAO/WHO Expert Committee on Food Additives (JECFA) at 
respectively 0.5 (WHO, 1997) and 0-0.7 mg kg-1 body weight (WHO, 1987).  

Humans are exposed to both endogenous and exogenous sulfites. 
Considerable amount of sulfites is generated in vivo by the catabolism of 
sulfur-containing amino acids, systeine and methionine (Cooper, 1983). 
Exogenous sources of sulfites include food and beverages, ambient air, and 
pharmaceutical products. Five salts including sodium metabisulfite 
(Na2S2O5), potassium metabisulfite (K2S2O5), sodium bisulfite (NaHSO3), 
potassium sulfite (K2SO3), and sodium sulfite (Na2SO3) are commonly used 
as antioxidants in food preparation (Gunnison and Jacobsen, 1987). Sulfites 
are added as a preservative to a variety of pharmaceutical products. There 
are several amino acid preparations, utilized for potential nutrition, that 
contain a high level of sulfite (Lakamp and Dobesh, 2000). Similarly, the 
generic form of protocol, a drug used by anesthesiologists, is reported to 
contain 25 mg mL-1 Na2S2O5 (Langevin, 1999).  

Benzoic acid and sodium benzoate inhibit the growth of bacteria. In 
Japan, these chemical are officially a approved as food preservatives or 
foods such as caviar, margarine, soy sauce, soft drink and syrups. Maximum 
allowable levels are 2.5 g kg-1 (0.25%) for caviar, 1 g kg-1 (0.1%) for margarine 
or 0.6 g kg-1 (0.06%) for the others, as benzoic acid (0.295, 0.118 or 0.071% as 
sodium salt, respectively). In Sherman rats, oral LD50 of sodium benzoate 
was 4.07 g kg-1 body weight (Smyth and Carpenter, 1984) and male Sherman 
rats fed 2% of sodium benzoate in the diet for 4 weeks showed growth 
depression (Fanelli and Halliday, 1963).  

Sodemoto and Enomoto (1980) reported that being feed a diet containing 
4 or 8% of sodium benzoate for 4 weeks was lethal to F344 rats. Also, 4% of 
sodium benzoate in the diet resulted death or growth depression in Albino 
Swiss mice within 5 weeks (Toth, 1984). And, 2.5% of sodium benzoate in the 
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diet sub acutely produced severe convulsion and mortality in F344 rats of 
both sexes (Fujitani et al., 1991). While the lethal dietary level (2.5%) of 
sodium benzoate in F344 rats is only 8-9fold of the maximum allowable level 
in foods (0.25% as benzoic acid, 0.295% as sodium benzoate), there is no 
report on more detailed effect of sodium benzoate or benzoic acid. In 
addition, soy sauce and/or soft drink, in which sodium benzoate is approved 
for use, are consumed by most of Japanese every day. Thus, toxicity of 
sodium benzoate in the diet for 10 days was studied in F344 and B6C3F1 
mice (Fujitani, 1993). 

Sulphur dioxide and sodium metabisulfite inhibit ascorbic acid oxidation 
and are therefore frequently used in combination with ascorbate, particularly 
in fruit drinks and sausages (Davies and Wedzicha, 1992). Evidence has been 
presented that ascorbic acid can interact with benzoic acid and sodium 
benzoate in the presence of a transition-metal catalyst to yield benzene, a 
known carcinogen (Gardner and Lawrence, 1993 and Adams, 1997). 

The aim of this study was to determine the effect of sodium metabisulfite 
and sodium benzoate on vitamins (thiamin and ascorbic acid) in the serum 
and organs (brain, heart, kidney, and liver) of male rats.  
 
2. Materials and methods 
2.1. Chemical 

All chemicals used were of analytical reagent grade or higher quality and 
purchased from Sigma, Aldrich Chemicals. Ascorbic acid, thiamin. 
metaphosphoric acid, potassium phosphate buffer, methanol, trichloro acetic 
acid,  NaOH, and percholoric acid. 

Sodium benzoate, Sodium metabisulfite (Merck, Darmstadt, Germany). All 
solutions were prepared in deionized water. 
 
2.2. Animal treatment 

Male rats, 100g were obtained from Ramad hospital, in Cairo. The total 35 
rats were divided into 7 equal groups, and one group of them was control. 
Male rats weighting 100g were housed in stainless steel cages in groups of 
one rat per cage and given food and water. After 1 week of acclimination, all 
animal were assigned to a treatment group by randomization of body weight. 
Rats were divided into 7 groups of 5 animals each: group1, control; group 2, 
3, 4, rats treated with a single doses of sodium benzoate (2.5, 5, 10 mg kg-1 
b.w.) sodium benzoate solved in warm water; group 5, 6, and 7 rats treated 
with single doses of sodium metabisulfite (0.35, 0.7, and 1.4 mg kg-1 b.w.) 
sodium metabisulfite solved in water. All rats were given by stomach tube for 
2 month. 
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2. 3. Determination of vitamin C 
2.3.1. Instrumentation 

 The HPLC system consisted of an LC.6A pump with a 20 µL injection 
value, an SPD-6A ultraviolet detector, an SCL-4A chromatopac integrator, 
and an SCL-6A control system (Shimadzu, Japan). Aspherisob ODS C18 
column (5µm), 25 ox4mm I.D. (Teknochroma, Barcelona, Spain) was used, the 
filters of 0.22 µm, 13 mm and 47 mm diameter were from Magna Nylon, MSI 
(Micron Separations, Westborough, USA). 
 
2. 3. 2. Chromatograpgic conditions 

The method used is based on work published by Benlloch et al., 1993 as 
mentioned above. The method uses an Octadecyl-silica reversed-phase 
column, amobile phase containing 5 mM cetyltrimethylammonium bromide 
as the ion-pairing agent and 50 nM potassium dihydrogen phosphate as a 
buffer, at pH 4.5 (the solution was filtered through a 0.22 µm filter for use in 
the chromatograph), and 4-hydroxyacetainilide as the internal standard. All 
measurements were done at room temperature with a flow-rate of 1 mL/min. 
 
2.3.3. Samples 

Venous blood samples were drawn from a forearm vein of volunteers 
using a syringe, and were transferred to tubes without heparin to obtain 
serum. Determinations were carried out immediately after the separation of 
serum by centrifugation at 3000 rpm for 15 min (Esteven et al., 1997). 
 
2.3.4. Sample treatment 

An aliquot of serum was diluted (1:1) with 10% metaphosphoric acid. 
Internal standard (4 hydroxy acetanilide) in the amount needed to obtain a 
final content of 4.5 µg/mL was added, and the mixture was then centrifuged 
at 3300 rpm for 10 min at room temperature. The supernatant was filtered 
through a 0.22 µm filter, and a 20 µL aliquot was injected directly into the 
HPLC system (Esteven et al., 1997).  

One gram of tissue liver, brain, kidney, and heart was mixed with 1 mL of 
cold 5% (w/v) metaphosphoric acid, and centrifuged to remove the 
precipitated protein. An aliquot of the supernatant was subjected to HPLC 
(Sanchez-Moreno et al., 2003). 
 
2.4. Determination of thiamin 
2.4.1. Chromatographic conditions 

The HPLC system consisted of an LC.6A pump with a 20 µL injection 
value, with a multi λ fluorescence detector (Waters 2475). The column (15 
cm×4 mm) and the precolumn (2 cm×4 mm) were packed with a RP-amide C16 
stationary phase with a particular size of 5 µm (Supelco, USA). The column 
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and the guard column were placed in an oven at 30°C. The mobile phase was 
potassium phosphate buffer (50 mM, pH 6) methanol (80/20, v/v) delivered at 
flow rate of 1 mL/min. the injection volume was 20µL and the duration of the 
analytical run was 10 min. Fluorescence detection was operated at 366 nm 
excitation and 435 nm emission. 
 
2.4.2. Sample treatment 

To 0.2 mL of serum in 1.5 mL polyethylene centrifuge tube, add 0.2 mL of 
trichloro acetic acid, 100 g/L, and vortex mix vigorously. Then centrifuge at 
3500 rpm for 5 min. inject 20 µL of supernatant into the HPLC (Kimura et al., 
1982 and Kimura and Itokawa, 1983). 1 g tissue liver, brain, kidney, and heart 
was homogenized in 7 mL of HClO4 0.4 M. the suspension was then 
centrifuged at 8000 rpm for 10 min and aliquot of the supernatant were 
immediately used for derivatization. 30.4 mM NaOH was added to 200 µL of 
percholic extract, mixed by vortex during 10s and left to stand exactly during 
60 s and then 5 µL of NaOH (15%) was added. An aliquot was subjected to 
HPLC (Batifoulier et al., 2005). 
 
2.5. Statistical analysis 

The data are expressed as mean ± standard error. Significant differences 
between the experimental groups were determined for each measurement 
using a one-way ANOVA. A corrected p-value < 0.05 was considered 
statistically significant. 
 
RESULTS AND DISCUSSION 

We designed this study to investigate the effect of sodium benzoate and 
sodium metbisulfite on vitamin C and thiamin. Information on biochemical 
aspect of sodium benzoate and sodium metbisulfite is very limited. It was 
found that sodium metbisulfite caused a decrease in vitamin C and thiamin in 
serum of rats. The results obtained in Table 1, showed generally that the 
highest value of vitamin C was located for G1 of rats which fed base diet 
which recorded 7.36 µg mL-1. The group (G4, and G6) of rats fed with 5 mg/kg 
sodium benzoate, and 0.7 mg/kg sodium metabisulfite had lower value (1.78, 
and 2.16 µg mL-1) than G2, G3, and G5. 

The sodium metabisulfite and sulfur dioxide damage can be reduced by 
different antioxidants such as vitamins E and C (Stocks and Dormandy, 1971 
and Etlik et al., 1995). The decreased vitamin C might be due to formation of 
SO2 is produced in aqueous SO2 solutions by the action of light, chemical-
reducing agents or biochemical-reducing agents. Vitamin C acts as a potent 
reducing agent. It reduces oxygen-, nitrogen-, and sulphur-centered radicals 
(Niki, 1991 and Gǘmǘslǘ et al., 2000).   
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Table (1). Effect of different concentrations of sodium benzoate and sodium 

metabisulfite on ascorbic acid and thiamin (µg mL-1) concentration 
in serum of rats after 8 weeks. 

Thiamin Vitamin C Group 

±0.003a 0. 2 7.36±0.31a G1 (control) 

±0.004b  0.15 6.06±0.39b G2 (2.5 mg kg-1 b.w. C6H5COONa) 

0.10±0.002c 3.32±0.16d G3 (5.0 mg kg-1 b.w. C6H5COONa) 

±0.005d 0.08 1.78±0.15ef G4 (10.0 mg kg-1 b.w.C6H5COONa) 

0.15±0.005b 4.86±0.05c G5 (0.35 mg kg-1 b.w. Na2S2O5) 

0.07±0.002d 2.16±0.06e G6 (0.7 mg kg-1 b.w. Na2S2O5) 

0.037±0.006e 1.16±0.10f G7 (1.4 mg kg-1 b.w. Na2S2O5) 

0.017 ۰.۸۹ L.S.D 
 

Neal et al., (1993) examined the potential for benzoate and ascorbic acid to 
react to produce benzene. The decarboxylation of benzoate is a well-known 
probe for hydroxyl radicals (Winston and Cedarbaum, 1982) and it seems 
likely that this is the mechanism for benzene formation in the beverages 
(Gardner and Lawrence, 1993). The role of ascorbic acid is probably as 
asource of reducing equivalents in the udenfriiendtype generation of 
hydroxyl radicals from molecular oxygen and a transition metal-chelate 
catalyst (Castle, 1980 and Scotter and Castle, 2004). 

Even traces of metals in potable water, or in other ingredients used to 
make beverages, are sufficient when combined with ascorbic acid, to 
produce the levels of hydroxyl radicals responsible for formation of such low 
levels of benzene, benzene known carcinogen. The metal-catalysed reduction 
of oxygen and hydrogen peroxide by ascorbic acid forming hydroxyl radical 
which can then decarboxylate benzoic acid . The condition for this reaction 
in a model system suggests that benzene could be produced in low yield 
(Adams, 1997).  

Thiamin level in serum is shown in Table (1) serum thiamin levels 
detected in control rats (0.20 µg mL-1) was significantly higher (p<0.01) than 
those detected in rats treated with Na2S2O5 (0.15, 0.07, and 0.037 µg mL-1) 
and in rats treated with C6H5COONa (0.15, 0.1, 0.08 µg mL-1). Similarly, serum 
thiamin levels detected in G2 (2.5 mg kg-1) C6H5COONa treated rats (0.15 µg 
mL-1) and in G5 (0.35 mg kg-1) rats treated with Na2S2O5 (0.15 µg mL-1) was 
significantly higher (p< 0.01) than this detected in G7 (1.4 mg kg-1) rats 
treated with Na2S2O5. Treatment of rats with sulfites (Na2S2O5) reduced their 
thiamin levels in serum. In G7, about 30% of thiamin was destroyed in two 
month. 
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Feeding 0.6% Na2S2O5 to rats was associated with reduced body weight gain 
caused by thiamin deficiency induced by the in vitro destruction of the 
vitamin in diet by the sulfite. Such effect occur neither in vivo nor when 
sulfites are administered in drinking water (ACGIH, 1991). The information 
concerning oral exposure of experimental animals to benzoic acid is very 
limited.  

Sulfites cause a nucleophilic displacement on the methylene bride of 
thiamine, which is this cleaved to form the free thiaziole and pyrimidyl 
methanesulfuric acid. The reaction occurs faster at neutral pH (Scotter and 
Castle, 2004). Fujiwara et al., (1964) and Kimura and Itokawa (1983) reported 
that finding a total thiamin concentration of 4 µg/mL in rabbit of erythrocytes 
30 min after oral administration of 5 mg of thiamin propyl disulfide (TPD) and 
total thiamin content of 0.2 µg/mL in serum of the rabbit.  

Sulfite compounds react with end products or intermediate products and 
inhibit enzyme chain reactions. Sulfur dioxide and Na2S2O5 cleave essential 
disulfide linkage in proteins and induces changes in the molecular 
confirmation of enzymes. This modifies the enzyme active site or destroys 
the coenzymes. It destroys the activity of thiamin and thiamin-dependent 
enzymes by cleave and produces cytotoxic effects by cross-linking 
individual nucleic acid residues or nucleic acid residues and proteins 
(Hammods and Carr, 1976 and Stevenson and Simon, 1981).  

Table (2) shows the levels of total vitamin C in tissues of rats treatment 
C6H5COONa and Na2S2O5. No significant difference was observed in 
ascorbic acid concentration in liver of G3, G4, G6, and G7 (245.82, 164.83, 
221.70, and 165.77 µg g-1). Significant increases occurred in G1 G2. Brain 
vitamin C of different groups of rats were statistically significant difference 
as shown in Table 2, obviously, brain of G1 rats fed on normal diet 
containing the highest value (349.09 µg g-1). Mean wile, the lowest 
concentrate of vitamin C was found to be with liver of G7 (98.64 µg g-1). 
Vitamin C was found to be significantly higher (p< 0.01) in the kidney of G1 
(108.56 µg g-1) and in G7 (47.38 µg g-1). Rats treatment of C6H5COONa and 
Na2S2O5 produced significant decrease in concentration of vitamin C in G6 
(62.53 µg g-1). However, no significant difference could be shown among the 
G2, G3 and G5 (85.09, 76.64, and 85.84 µg g-1). Concerning the vitamin C in 
heart, our data show that, G1 “rats fed on based diet” recorded the highest 
value (95.32 µg g-1). Which was statistically significant difference comparing 
with other groups of rats. Currently, all the groups were in significant 
difference. The G7 had the lowest value of vitamin C (41.90 µg g-1). Heart of 
G2, G3, and G5 rats had higher values of vitamin C than the heart of G4, and 
G6. So, the results indicated that, rats given sodium benzoate at 
concentration of 10 mg kg-1 or those given sodium metabisulfite at 1.4 mg kg-

1 had the capacity to lower the concentration of vitamin C comparing with 
sodium benzoate at 2.5 mg kg-1 or sodium metabisulfite at 0.35 mg kg-1. 
 

 933 



 
 
 
 
 
M. A. Hammam, et al., 
Table (2). Ascorbic acid (µg g-1) concentration in tissues of rats after 

treatment with sodium benzoate and sodium metabisulfite. 
Heart Kidney Brain Liver Group 

95.32±2.44a 108.36±4.64a 349.10±9.84a 429.85±40.79a G1 (control) 

82.40±1.093bc 85.09±1.00b 307.29±0.23b 491.21±34.93a 
G2 (2.5 mg kg-1 b.w. 
C6H5COONa) 

75.30±1.06c 76.64±1.91b 236.29±11.53c 245.82±20.46c 
G3 (5.0 mg kg-1 b.w. 
C6H5COONa) 

56.06±0.79d 54.92±2.1cd 179.39±6.61d 164.83±10.24c G4 (10.0 mg kg-1 b.w.C6H5COONa) 

84.97±2.78b 85.84±2.64b 245.47±14.71c 343.43±10.81b G5 (0.35 mg kg-1 b.w. Na2S2O5) 

61.06±1.46d 62.53±1.74c 160.35±2.96d 221.70±12.27c G6 (0.7 mg kg-1 b.w. Na2S2O5) 

41.90±1.89e 47.38±0.50d 98.64±1.94e 165.77±7.33c G7 (1.4 mg kg-1 b.w. Na2S2O5) 

7.52 10.17 35.66 80.03 L.S.D 

 
Sulfite salts react with water leading to the generation of bisulfite (HSO‾3), 

sulfite (SO‾2
3), and sulfur dioxide (SO2). Sulfur dioxide caused a marked 

decrease in vitamin C. thus, the observed decrease in vitamin C in response 
to SO2, might constitute protection against superoxide anion elevation. 
Because the oxidation of SO‾·2 free radical can from superoxide. Vitamin C 
reacts with superoxide (Gunnison, 1981; Halliwell and Gutteride, 1990; and 
Gǘmǘslǘ et al., 2000). The levels of vitamin C was decreased in young, 
middle-aged, and old groups in response to SO2 (Adams, 1997 and Scotter 
and Castle, 2004). 

Results of thiamin in liver, brain, kidney, and heart could be seen in Table 
(3). Obviously, significant difference was noticed for thiamin for each organ 
separately. “G7” group of rats fed with 1.4 mg kg-1 b.w. Na2S2O5 through the 
experimental recorded the lowest value of thiamin. On contrary, control 
group (G1) recorded the highest value of thiamin. Thiamin levels decreased 
with the increasing of food additives. Thus, G4 and G7 of sodium benzoate or 
sodium metabisulfite were superior to the other tested groups of rats. In 
spite of ADI of sodium benzoate and sodium metabisulfite affect on thiamin 
levels in G2 and G5 of different organs of rats were high concentration than 
the other groups. 

Nishino and Itokawa (1977) observed that the role of thiamin in nervous 
tissues is that thiamin is locatized in the membranous structure in the nerve 
and plays a role in the sodium transport system.  

Bhagat and Lockett (1980) and Davidson et al., (2002) observed that feeds 
containing 0.6% sodium metabisulfite produced two types toxic effects in 
rats. Feeds stored for 7 weeks resulted in thiamin deficiency symptoms. 
However, feeds stored 3-4 months produced diarrhea and growth retardation 
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that were not reversed by thiamin administration (Stevenson and Simon, 
1981). 

Wedzichar (1984) showed that disadvantage of using sulfur dioxide or 
sulfite (sodium sulfate, sodium bisulfite, and sodium metabisulfite) in 
foodstuff is their adverse destructive effect on thiamin. 
 
Table (3). Thiamin (µg g-1) concentration in tissues of rats after treatment with 
sodium benzoate and sodium metabisulfite 

Heart Kidney Brain Liver Group 

4.97±0.40a 2.84±0.06a 2.69±0.15a 7.83±0.13a G1 (control) 

4.12±0.34a 2.53±0.04a 2.54±0.25a 6.99±0.19ab 
G2 (2.5 mg kg-1 b.w. 
C6H5COONa) 

1.76±0.15b 1.33±0.14b 1.320±0.03b 5.62±0.24cd 
G3 (5.0 mg kg-1 b.w. 
C6H5COONa) 

0.82±0.04bc 0.89±0.01c 0.81±0.09bc 2.42±0.20e G4 (10.0 mg kg-1 b.w. C6H5COONa) 

4.31±0.39a 2.44±0.05a 2.36±0.11a 6.05±0.28bc G5 (0.35 mg kg-1 b.w. Na2S2O5) 

0.57±0.03c 0.81±0.09c 0.87±0.08bc 4.95±0.43d G6 (0.7 mg kg-1 b.w. Na2S2O5) 

0.18±0.05c 0.34±0.01d 0.43±0.06c 0.69±0.05f G7 (1.4 mg kg-1 b.w. Na2S2O5) 

1.07 0.42 0.54 1.03 L.S.D 
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یوم دراسات كیمیائیة وحیویة عن تأثیر صودیوم میتا باى سلفیت وصود
 بنزوات على بعض الفیتامینات (الأسكوربیك أسید، الثیامین)

 

 ، )١(فؤاد مطاوع الشوني،  )١(نادیة عبد الحمید ، )١(مصطفى عبد االله همام
 )٢(هناء سید محمد ، )٢(هانئ عبد العزیز فهمي

 جامعة المنوفیةكلیة الزراعة قسم الكیمیاء الحیویة ) ١(      
 زراعیةمركز البحوث ال )٢(      

 

 العربي الملخص  
 

لقد تم بحث دراسة تأثیر صودیوم میتا باى سلفیت وصـودیوم بنـزوات علـى الأسـكوربیك أسـید، 
، ٠.٧، ٠.٣٥الثیامین. واعطیت الفئران عن طریـق الفـم جرعـات مـن صـودیوم میتـا بـاى سـلفیت (

أســابیع ونلاحــظ حــدوث  ٨ملجم/كجــم) لمــدة  ١٠، ٥، ٢.٥ملجم/كجــم)،  وصــودیوم بنــزوات (١.٤
 الكلیة). -المخ -القلب -نقص فى نسبة الثیامین فى السیرم والأعضاء (الكبد

ملجم/كجـم) و صـودیوم میتـا بـاى سـلفیت  ١٠،  ٥ینتج من معاملة الفئران بصودیوم بنـزوات (
 ملجم/كجم)نقص فى تركیز الأسكوربیك أسید فى السیرم والأعضاء.١.٤, ٠.٧(

نتـــائج عامـــة تشـــیر أن صـــودیوم میتـــا بـــاى ســـلفیت تحـــدث هـــدم للثیـــامین ولكـــن المعاملـــة وال
 بصودیوم میتا باى سلفیت وصودیوم بنزوات تحدث نقص فى نسبة الأسكوربیك أسید.      
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