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The in vivo effects of varying concentrations of sodium benzoate (30, 60 and 120 mg/kg body weight) 
administered by gavage to male albino wistar rats (100 g average weight) over a 14-day period on the 
plasma levels of aspartate amino transferase and alkaline phosphatase were investigated. Thirty-six 
(36) male wistar albino rats (average weight of 100 g) were divided into four groups and housed in well-
kept cages at the animal house. The rats were fed ad libitum on normal diets while the sodium benzoate 
solutions in water were given orally at 2-day intervals for 14 days. Blood samples were obtained from 
sacrificed animals at zero, 2-, 6- and 14-day and levels of plasma enzymes determined by standard 
methods. The results revealed that for aspartate amino transferase (AST), at 30 mg/kg, enzyme activity 
(IU/l) increased progressively from 27.33 ± 1.04 on the zero-day to 36.83 ± 1.25 on the 14th day; at 60 
mg/kg, the increase was to 38.50 + 0.50 on the 14th day, while the enzyme level increased to 36.40 ± 0.96 
on the 14th day at 120 mg/kg of sodium benzoate. The increases were significant (p<0.05) relative to the 
control. For alkaline phosphatase (ALP), enzyme activity (IU/l) at 30 mg/kg increased from 114.83 ± 0.76 
on the zero-day to 130.33 ± 1.04 on the 14th day; at 60 mg/kg, the increase was to 130.16 ± 0.76 on the 
14th day, with an increase to 130.00 ± 0.40 noted on the 14th day at 120 mg/kg sodium benzoate. The 
increase observed for ALP were significant (p<0.05). The findings suggest that short-term 
administration of sodium benzoate produce notable increases in serum levels of the two enzymes 
investigated.  
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INTRODUCTION 
 
Benzoic acid and sodium benzoate (C6H5COONa) remain 
widely applicable as preservatives in a number of pro-
ducts consumed by humans (Chipley, 1983; Baldwin et 
al., 1995; Ishida, 1996; Villanueva et al., 1994). While 
several studies had been done aimed at ascertaining 
what short- and long-term effects of consuming products 
preserved with these compounds, most of the studies 
investigated organ disposition as well as clinical parame-
ters of experimental animals and human subject.  Some 
reports suggest adverse effects due to both chronic and 
sub-chronic intake of sodium benzoate (Fujitani, 1993; 
Vogt, 1999). Other  reports suggest absence of negative 
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effects of sodium benzoate intake (Sodemoto and Eno-
moto, 1980; Toth, 1984).  

The pharmacokinetic studies in human subjects repor-
ted by several workers indicated that after oral and der-
mal, benzoate is metabolized in the liver by conjugation 
with glycine, resulting in the formation of hippuric acid 
(Feldman and Maibach, 1970; Fillet and Leonard, 1998). 
Furthermore, the transformation of orally administered 
benzoate to hippuric acid was reported to be a saturable 
process in humans (Kubota et al., 1988; Kubota and 
Ishizaki, 1991). 

Sodium benzoate at a general optimum concentration 
of 0.1% could be used for preservation of such products 
as soft drinks, fruit drinks, margarine, and certain fish 
products (Villanueva et al., 1994; Baldwin, 1995; Srour, 
1998). The upper limits of benzoate allowable in foods is 
about 0.1% for United States of America, while a range of  
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Table 1. Plasma levels of AST (IU/L) following administration of sodium benzoate. 
 

Conc. (mg/kg) 0-day 2nd Day 6th Day 14th Day 
Control   27.74±0.95 27.79±1.25 27.77±1.04 27.78±1.02 
30 27.75±1.06 29.75±1.96 30.80±1.13 a 37.50±0.70 a 
60 27.70±0.98 30.50±0.70 33.25±0.35 a 38.75±0.53 a 
120 27.80±0.98 27.26±0.35 30.25±0.45 a 36.75±1.06 a 

 

Values are means ± SD of triplicates and those with superscript ‘a’ are considered to be significantly (p<0.05) different from 
each other and the control. 

 
 
0.15 to 0.25% had been reported for other countries of 
the world (Chipley, 1983). For European countries, the 
limit reported range is from 0.015 to 0.5% (European 
Commission, 1995). It therefore follows that sodium 
benzoate could be assimilated widely by consuming a 
wide range of food products consumed by man. 

The determinations of blood levels of several enzymes 
have served as a useful tool in clinical diagnosis, espe-
cially those enzymes know to be preferentially associated 
with certain cells and tissues of an organism. Aspartate 
amino transferase (AST) is a marker enzyme for liver 
function. The blood levels of alkaline phosphatase (ALP) 
could give indications of liver and bone malfunctions (Stu-
rgill and Lambert, 1997). The present report addresses 
the effects of short-term intake of sodium benzoate at 
varying concentrations of the plasma levels of AST and 
ALT. The findings would aid our understanding of the 
effect of sodium benzoate in the status of the experi-
mental animals as relates to these key enzymes. It was 
envisaged that some indications would be obtained on 
the possible interference of intake of sodium benzoate-
containing food products before blood-draw for blood 
chemistry determinations. 
 
 
MATERIALS AND METHODS 
 
Enzyme kits for AST and ALP were obtained from Randox 
Laboratory Ltd., San Francisco, U. S. A. Sodium benzoate was from 
May & Baker Ltd., England while all other reagents were of analy-
tical grades. 
 
 
Animals 
 
A total of thirty-six (36) male wistar albino rats, average weight of 
83.3 g, were obtained from the animal house of the Department of 
Biochemistry, University of Port Harcourt. They were grouped into 
four (4), housed in stainless steel cages in a well-ventilated room 
under 12 h light/dark cycle, and maintained on normal diet ad 
libitum, for the duration of the experiment (14 days). The groups 
were: G1 (control), G2 [30 mg/kg sodium benzoate (SB)], G3 (60 
mg/kg SB) and G4 (120 mg/kg SB). The varying concentrations of 
sodium benzoate were administered orally in 0.5 ml portion at 48 h 
intervals for 14 days. One rat per group was sacrificed at 0, 2, 6 
and 14 days in the course of the experiment. 
 
 
Sample collection 
 
The rats were anesthetized with chloroform and dissected for blood 
collection. Blood was collected into lithium heparin bottles and 

analysis performed within one (1) h of collection. Before enzyme 
assays, the blood samples were centrifuged for 5 min using a 
bench-top centrifuge and the supernatant plasma was used for 
enzyme assay. 
 
 
Enzyme assays 
 
Aspartate amino transferase activity of the plasma was determined 
at 37oC using the Randox kit by monitoring the amount of oxalo-
acetate hydrazone formed in the presence of L-aspartate, �-oxoglu-
tarate and 2,4-dinitro phenyl hydrazine. Absorbance measurement 
was at 520 nm and the calculation of enzyme activity followed the 
directive of the kit manufacturer. Alkaline phosphatase activity was 
measured at 37oC using the Randox kit as reported by Haussament 
(1977).  The absorbance of p-nitrophenol formed from p-nitrophenyl 
phosphate was determined at 405 nm and calculation of enzyme 
unit followed as described by the kit manufacturer. 
 
 
Statistical analysis 
 
All data were expressed as mean ± SEM and statistically analyzed 
with the student’s t-test at 95% confidence limit. 
 
 
RESULTS AND DISCUSSION 
 
The results for AST level determinations are shown in 
Table 1. The levels of this enzyme increased progre-
ssively at the three concentrations of sodium benzoate. 
The increases from the 6th to 14th day were significantly 
different from the control. For ALP, the results are shown 
in Table 2. Significantly different levels in comparison 
with the control were seen from the 6th day for the three 
sodium benzoate concentrations. 

Earlier reports on studied to investigate short-term effe-
cts of both benzoic acid and sodium benzoate showed 
varied results. While no adverse effect was seen for cats 
fed with benzoic acid in blood samples, histopathology of 
the liver, kidneys and lung indicated degenerative chan-
ges. Increases were reported for alanine amino transfer-
ase activity, suggesting liver and kidney damage (Bed-
ford and Clarke, 1972). 

Fujitani (1993) reported changes in serum levels of 
cholesterol, albumin, and total protein with enlargement 
of hepatocytes with glassy cytoplasm in peripheral area 
of the liver of rats and mouse fed sodium benzoate of 
varying concentrations. Also, Sodemoto and Enomoto 
(1980) noted atrophy of the spleen and lymph following 
short-term  feeding of rats with sodium benzoate. The fin- 
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Table 2. Plasma levels of alkaline phosphatase (IU/l) following administration of sodium benzoate. 
 

Conc. (mg/kg) 0-day 2nd Day 6th Day 14th Day 
Control   114.80± 0.40 114.85± 0.38 114.77±0.44 114.79±0.42 
30 114.75±0.35 115.25±0.36 118.75±0.55 b 129.75±0.45b 
60 114.80±0.56 115.25±0.35 119.01±0.70 b 129.75±0.45b 
120 114.80±0.70 113.80±0.28 120.70±0.98 b 129.80±0.28 

                           

Values are means ± SD of triplicates and those with superscript ‘b’ are considered to be significantly (p<0.05) different from 
each other and the control. 

 
 
 
findings in our report of increased level of the two 
enzymes agree with possible damages to the liver of the 
experimental animals. It is notable that the concentrations 
of sodium benzoate used in the present study were much 
lower than that by the previous works reported and well 
below the ‘safe’ limits in foods of 0.1% (Chipley, 1983).  

It is remarkable that determination of plasma/serum 
levels of AST and ALP are routinely performed in clinical 
diagnosis. The finding that intake of sodium benzoate at 
concentrations below that ‘safe’ limits for the use of this 
compound as a preservative suggests that caution be 
taken when interpreting blood chemistry data, especially 
for samples drawn from individual who may have consu-
med sodium benzoate-containing foods before sample 
collection. 
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