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Abstract: Monosodium glutamate (MSG) is a compound popularly used to enhance food taste and flavor. Several reports 

of toxicity studies on MSG are contradictory. Therefore, there is growing concern regarding the safety of MSG as food 

additive. In the present study, the effect of orally administered MSG on food consumption, body weight and some 

biochemical and hematological parameters were investigated in adult rats. Following a 28-day treatment with 5-15 mg/kg 

body weight MSG, there were no significant changes in packed cell volume (PCV), hemoglobin concentration (HB), red 

blood cell (RBC) and white blood cell (WBC) counts. No significant change was also observed in all the biochemical 

parameters studied, including indices of hepatic and renal functions. The results of this study suggest that MSG at the doses 

administered is not hazardous to health. 
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1. Introduction 

In order to enjoy food, taste and flavor are necessary. A 

tasteless food even when composed of required nutritional 

elements is usually rejected. Therefore food flavoring is 

important especially in elderly persons who have 

irreversible chemosensory deficit. In such individuals, it is 

necessary to improve appetite to ensure adequate dietary 

intake.  Flavor enhancers are also useful in situations 

where salt intake needs to be reduced such as in 

hypertension [1]. Glutamate possesses umami taste which 

enhances food palatability and encourages flavor 

acceptance [2]. It is one of the non-essential amino acids 

that are synthesized endogenously. It is a component of 

many proteins and peptides. When bound to proteins, 

glutamate is tasteless. The sweet umami taste and flavor 

becomes perceptible only when free glutamate dissociates 

from proteins during the processes of fermentation, 

ripening and cooking [3]. Tomatoes, cheese and 

mushrooms contain large quantity of glutamate and are thus 

used to enrich the taste and flavor of foods [4]. However, 

the use of excess amount of glutamate actually makes food 

more distasteful rather than impart good taste [4]. 

Monosodium glutamate (MSG) is the sodium salt of 

glutamate. 

MSG is produced commercially by fermentation of 

molasses; it is used in home cooking, restaurants and for 

industrial food production around the world [5]. In recent 

years, there has been much concern about possible adverse 

effects of MSG. It is believed to be the cause of Chinese 

restaurant syndrome which is characterized by headache, 

flushing, numbness, muscle tightness, generalized 

weakness and broncho-constriction in asthmatics [6]. 

Consumption of glutamate has been linked to obesity and 

metabolic syndrome independent of physical activity and 

calorie intake [7]. Some researchers have also reported 

neurotoxic effects of glutamate [8]. 

However, the literature is also full of contrary reports. In 

fact, the general consensus among scientists was that 

glutamate is safe even in children, pregnant women and 

lactating mothers [9]. It was shown that glutamate has very 

low acute and chronic toxicity profile under normal 

circumstance. The oral median lethal dose (LD50) in rats 

and mice were reported to be 15,000 and 18,000 mg/kg 

respectively [10]. Several studies have also shown that 

glutamate did not increase food intake or induce weight 
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gain [11, 12]. 

Considering the discrepancies in the literature and the 

growing safety concern for the use of monosodium 

glutamate, there is need for further studies on this important 

food additive. In this study, the effects of monosodium 

glutamate on food consumption, body weight and some 

hematological and biochemical parameters were studied in 

adult rats. 

2. Materials and Methods 

2.1. Chemicals 

Monosodium glutamate (MSG) was purchased from a 

reputable market in Osogbo, Nigeria. All other chemicals 

used were of analytical grade. 

2.2. Experimental Animals 

Healthy Wistar rats weighing between 180 and 200 g 

were obtained from the Laboratory Animal House, College 

of Health Sciences, Ladoke Akintola University of 

Technology (LAUTECH), Ogbomoso, Nigeria. They were 

kept in a well-ventilated and hygienic laboratory 

environment. The rats were allowed free access to standard 

rat feed pellets and clean water ad libitum. All experimental 

procedures were conducted in accordance with National 

Institute of Health Guide for the Care and Use of 

Laboratory Animals [13] as well as Ethical Guidelines for 

the Use of Laboratory Animals in LAUTECH, Ogbomoso, 

Nigeria. 

2.3. Experimental Procedure 

Rats were randomly divided into 4 groups of 6 rats each. 

Group 1 served as the control and received normal saline (3 

ml/kg). Groups 2, 3 and 4 were treated with 5, 10 and 15 

mg/kg of MSG respectively for 28 days. All drugs were 

administered orally. After the 28-day treatment, rats were 

anesthetized with diethyl ether and blood was collected by 

cervical decapitation into clean lithium heparin bottles. 

Blood sample was centrifuged for 5 min and the plasma 

obtained was subsequently used for biochemical assays. 

Whole blood was used for hematological study. 

2.4. Estimation of Food Consumption and Body Weight 

Food consumption was evaluated daily as known amount 

of food was given to each animal in a cage. After 24 h, the 

remaining food was taken from the cage and weighed. To 

determine the quantity of feed consumed, the left-over was 

deducted from the total amount initially provided. Food 

intake was calculated as g/day. Body weight of the rats was 

measured every week for the four weeks of the experiment. 

2.5. Hematological and Biochemical Studies 

Red blood cell and white blood cell counts were 

determined using improved Nuebauer hemocytometer [14]. 

Albumin was estimated colorimetrically using Sigma 

Diagnostic albumin reagents (Sigma Diagnostic, UK). Total 

protein was measured by Randox kit formulated for Biuret 

reaction. Globulin was calculated as the difference between 

total protein and albumin. Hemoglobin concentration was 

determined by cyanomethemoglobin method [15]. Packed 

cell volume (PCV) was determined using Hawskley 

microhematocrit centrifuge at 12,000 g for 5 min [14]. 

Bilirubin was measured colorimetrically using assay kits 

(BioAssay Systems, USA). Alanine aminotransferase 

(ALT), aspartate aminotransferase (AST), alkaline 

phosphatase (ALP) as well as creatinine and urea levels 

were estimated by the method described by Toro and 

Ackermann [16]. 

2.6. Statistical Analysis 

Data obtained from the experiments were expressed as 

mean ± standard error of mean (SEM). For statistical 

analysis, data were subjected to one-way analysis of 

variance (ANOVA) followed by Student’s t- test. A level of 

P < 0.05 was acceptable as significant unless otherwise 

stated. GraphPad Prism version 5.0 for windows was used 

for these statistical analyses (GraphPad software, San 

Diego California USA). 

3. Results and Discussion 

To enjoy good quality of life, consumption of healthy 

and nutritious food is important. Eating food should also be 

pleasurable. It is therefore a common practice all over the 

world to amplify the taste and flavor of foods by means of 

food additives, especially monosodium glutamate (MSG). 

Potential consumers are usually attracted to industrially 

prepared foods because of the characteristic umami taste 

and the typical flavors imparted by MSG [17]. However, 

when enhancing palatability, it is also of paramount 

importance to ensure that food additives will not cause 

harm to the consumers. 

The literature is full of contradictory reports on the level 

of toxicity of MSG in animal and human experiments. 

Previous studies suggest that MSG increases, decreases or 

has no effect on the body weight of rodents. Kondoh and 

Torii [11] reported that MSG-treated rats had a significantly 

smaller weight gain, reduced abdominal fat mass, and lower 

plasma leptin levels, compared to control rats. 
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Table 1. Effect of monosodium glutamate on food consumption in rats (g/day) 

Dose (mg/kg) Week 1 Week 2   Week 3 Week 4 

Control 73.06 ± 8.43 76.11 ± 7.38 79.51 ± 12.20 84.15 ± 4.56 

5 65.47 ± 5.33 64.82 ± 5.14 67.52 ± 8.28 70.46 ± 10.25 

10 61.61 ± 6.05 63.81 ± 8.00 68.52 ± 8.23 71.57 ± 9.40 

15 68.91 ± 6.27 70.84 ± 9.20 72.21 ± 7.49 72.35 ± 6.28 

Values represent mean ± SEM (n = 6) 

Table 2. Effect of monosodium glutamate on average body weight of rats (g) 

Dose(mg/kg) Week 0 Week 1 Week 2 Week 3 Week 4 

Control 183.42 ± 7.12 185.82 ± 10.25 186.72 ± 8.81 188.22 ± 10.72 189.89 ± 6.20 

5 185.27 ± 7.52 187.19 ± 9.54 189.42 ± 10.38 190.47 ± 9.63 191.44 ±8.50 

10 180.50 ± 5.88 182.94 ± 8.67 183.61 ± 7.86 185.20 ± 10.59 187.16 ± 9.32 

15 182.03 ± 10.73 184.63 ± 6.03 186. 22 ± 8.86 188.85 ± 7.19 189.38 ± 10.60 

Values represent mean ± SEM (n = 6) 

Table 3. Effect of monosodium glutamate on hematological parameters in rats 

  Treated groups  (mg/kg)   

Parameter Control 5 10 15 

RBC (x10 12/L) 9.19 ± 0.24 9.34 ± 0.78 9.63 ± 0.61 9.35 ± 0.16 

PCV (%) 43.63 ± 4.13 43.34 ± 2.40 42.98 ± 2.94 43.52 ± 5.14 

HB (g/dL) 18.64 ± 1.53 18.84 ± 2.42 19.15 ± 2.66 18.43 ± 2.51 

WBC (x109/L) 15.80 ± 2.73 15.69 ± 2.84 16.01 ± 3.62 15.22 ± 2 15 

Values represent mean ± SEM (n = 6) 

Table 4. Effect of monosodium glutamate on biochemical parameters in rats 

Treated groups (mg/kg) 

Parameters Control 5 10 15 

AST (IU/L) 148.51 ± 6.02 146.98 ± 5.33 148.95 ± 8.44 147.83 ± 6.34 

ALT (IU/L) 68.26 ± 7.41 69.15 ± 5.82 68.69 ± 2.45 68.43 ± 5.63 

ALP (IU/L) 144.65 ± 5.65 146.04 ± 7.58 145.08 ± 6.72 146.54 ± 5.83 

Creatinine (mg/dL) 0.71 ± 0.05 0.77 ± 0.41 0.69 ± 0.17 0.72 ± 0.15 

Urea (mg/dL) 29.55 ± 5.64 29.89 ± 2.66 30.24 ± 3.22 31.06 ± 3.54 

Total protein (mg/dL) 8.48 ± 1.26 8.25 ± 0.64 7.98 ± 2.40 8.16 ± 1.27 

Albumin (mg/dL) 5.53 ± 1.44 5.36 ± 1.27 5.82 ± 1.55 5.48 ± 0.85 

Globulin (mg/dL) 2.95 ± 0.69 2.89 ± 1.02 2.16 ± 0.27 2.68 ± 0.24 

Total bilirubin (mg/dL) 1.36 ± 0.50 1.41 ± 0.38 1.29 ± 0.47 1.68 ± 0.13 

Values represents mean ± SEM (n = 6)

On the other hand, Hermanussen et al. [18] reported that 

the ingestion of MSG increased body weight gain and food 

consumption in rats, implying that MSG could cause obesity 

and metabolic disorders. 

In all the three doses of MSG used in the present study, 

there was no significant change in food consumption 

pattern (Table 1) and change in body weight (Table2) of 

rats when the treated groups were compared with the 

control group. These results corroborate recent findings by 

Maluly et al. [19] who reported that ingestion of MSG had 

no effects on body weight gain as well as food consumption 

in rats. Tordoff et al. [20] also reported that MSG did not 

influence body weight, energy intake or body composition 

in adult rats and mice. The authors emphasized that MSG is 

unlikely to cause obesity or be employed as anti-obesity 

supplement. 

Likewise there are reports suggesting that MSG could be 

toxic to erythrocytes and also cause deleterious changes in 

hematological and biochemical parameters [21, 22]. The 

present study demonstrated that MSG at the doses 

administered did not cause any significant change in 

packed cell volume (PCV), hemoglobin concentration (HB), 

red blood cell (RBC) and white blood cell (WBC) counts as 

shown in Table 3. No significant change was also observed 

in all the biochemical parameters studied, including indices 

of hepatic and kidney functions (Table 4). These results are 

again in agreement with the work of Maluly et al. [19] who 

reported similar findings. 

It should be noted that in most of the studies that have 

reported that MSG is unsafe for use, MSG was administered 

to immature rodents. The results of such studies may not be 

readily transferable to adult humans. Also, in human, intake 

of glutamate by suckling babies through the mother’s milk is 

seen as beneficial for physiological support of growth due to 

its central role in transamination processes [23, 24]. 

Under normal circumstances, the acute toxicity of 

glutamate is very low. The oral median lethal dose (LD50) for 

mice and rats are 1.5 and 1.8 g/kg respectively [24, 25]. 
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Likewise no specific adverse effects were observed at 

dietary level of up to 4% in sub-chronic and chronic toxicity 

studies that lasted 2 years [24, 25].  

Several government institutions and international 

organizations have declared that MSG is safe for human 

consumption. The U.S. Food and Drug Administration 

(FDA) designated glutamate as a GRAS (Generally 

Recognized AS Safe) ingredient [4]. Other organizations 

which have asserted that glutamate is safe as food additive 

include the Joint Expert Committee on Food Additives of 

the United Nations Food and Agriculture Organization and 

World Health Organization [10] and the Scientific 

Committee for Food of the European Union [26]. JECFA 

concluded that the total dietary intake of glutamate at the 

level necessary to achieve desired effect on foods is not 

hazardous to health. Therefore the organization allocated an 

“ADI not specified” to MSG which indicates that there is 

no need for the establishment of an acceptable daily intake 

(ADI) and there is no reason for toxicity concern when it is 

used in accordance with good manufacturing practices 

(GMPs). 

5. Conclusion 

In the present study, MSG did not cause any observable 

changes in rats. It is therefore concluded that the use of 

MSG as food additive is not unsafe. 
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