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INTRODUCTION  
Over time, the consumption of instant noodles has 

received a number of attention, possibly due to reports 

on its association with obesity and cardio metabolic 

syndrome among adults.
[1]

 The high-calorie content and 

the high concentration of refined carbohydrates, fats, and 

sodium in instant noodles, contribute to an increased risk 

of metabolic disease.
[2,3]

  

 

With the advancement in technology globally, food 

industry in the last five decades has brought the 

production of a ready-made, convenient and cheaper 

food for easy consumptions.
[4]

 Noodles in African 

countries have become staple food including Nigeria.
[5,6]

   

Instant noodles is one of the most convenience foods in 

Nigeria, with a high category penetration of about 60% 

and market size of about 250,000t in 2012.
[3,4]

 With just 

four brands in 2006, the Nigeria instant noodles market 

now boast of up to 16 competing brands.
[3]

 Available 

reports have shown that instant noodles constitute 

primarily of wheat flour, vegetables oil, iodized salt, 

sodium polyphosphate, sodium carbonate, potassium 

carbonate, guargum, tartrazine and antioxidant tert-

Butyl-hydroquinone (TBHQ).
[7]

 Its seasoning powder 

(spices) contains more of iodized salt, monosodium 

glutamate (MSG), sugar, hydrolysed vegetable protein, 

soy powder, pepper, garlic powder.
[8,9] 
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ABSTRACT 
Several studies have linked the levels of selected liver function markers to the development of diabetes, 

hypertension, hyperlipidaemia and coronary artherothrombosis. However, the effects of long term consumption of 

instant noodles has on the activity of liver enzymes is yet to be fully researched; hitherto was this study designed. 

Fifty (50) adult wistar rats of an average weight of 200g were purchased for the study. After two (2) weeks of 

acclimatization, the rats were randomly grouped into five (5) groups of ten (10) rats each. While Group A animals 

were fed with cooked instant noodles (Type A), group B received cooked instant noodles mixed with spice, 

whereas, group C and D were respectively fed with cooked instant noodles (type B) and type B with spice. Lastly, 

group E (Control) rats received standard rat chow and water liberally. At the end of thirty (30) days of 

administration of test substances, rats were sacrificed (by cervical dislocation) and liver tissues harvested for 

biochemical assay of selected liver function markers [Alanine Transaminase (ALT), Aspartate Aminotransferase 

(AST) and Alkaline Phospahatase (ALP)]. Also Assayed were total bilirubin levels. In any case, blood samples 

were also collected and assayed for various levels of lipid profile [Triglycerides (TG) Total Cholesterol (TC), High 

Density Lipoprotein (HDL) and Low Density Lipoprotein (LDL)] changes. Result showed a statistically 

insignificant change (p < 0.05) between the treated animals and those of control. For liver function markers, we 

observed a statistically significant (p < 0.05) increase in ALT, AST and total bilirubin levels in the treatment 

groups. However, there was a significant (p < 0.05) increase in ALP in the treatment groups, which was a strong 

indication that the liver was affected. Study also revealed a statistically significant increase (p < 0.05) in all assayed 

lipid profiles except that of HDL which decreased significantly. We recommend that further studies aimed at 

corroborating this findings be carried out. 
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Noodles are widely consumed throughout the world and 

their global consumption is second only to bread. It is a 

fast growing sector of the pasta industry. This is because 

instant noodles are convenient, easy to cook, low cost 

and have relatively long shelf-life.
[10]

 Wheat flour which 

is usually used to make instant noodles is not only low in 

fiber and protein content but also poor in essential amino 

acid; lysine.
[10]

 

 

The Liver is the second largest (after the skin) organ in 

the human body, and the largest gland (weighing an 

average of 1500g). It lies under the thoracic diaphragm 

in the right hypochondriac region of the abdomen and 

extends to the left upper abdomen.
[11]

 It shape like a cone 

and is a dark reddish brown organ with which 

oxygenated blood flows in from the hepatic artery and 

nutrient rich blood flows from hepatic portal vein. The 

liver holds about one pint (13%) of the body’s blood 

supply at any moment, and consists of two main lobes, 

both are made up of eight segment that consist of 1000 

lobules (small lobes). The liver regulates most chemical 

level in the blood and excretes a product called bile. All 

the blood leaving the stomach and intestine passes 

through the liver. The liver processes this blood, 

breakdown, balances and creates the nutrient and also 

metabolizes drugs into form that are easier to use for the 

rest of the body, or that are nontoxic to the body.
[12]

 As a 

commonly consumed, major fast food of people in global 

scale, instant noodle consumption may presumably 

contribute some risk to metabolic diseases, and the liver; 

being a major site of food breakdowns, hence, this study 

was carried out. 

 

Aim of Study 

Current study aimed at investigating the alterations in 

liver function markers and selected lipid profiles due to 

long term consumption of instant noodles in adult wistar 

rats. Specifically, this study; 

 

Examined the changes in selected lipid profile levels 

[Total Cholesterol, Triglyceride, High Density 

Lipoprotein and Low Density Lipoprotein] due to long 

term consumption of instant noodles in adult wistar rats. 

 

Determined the changes in selected liver enzymes 

[Alanine Transaminase (ALT), Aspartate 

Aminotransferase (AST) and Alkaline Phospahatase 

(ALP)] due to long term consumption of instant noodles 

in adult wistar rats. 

 

MATERIALS AND METHODS 

Animals  

Fifty (50) adult wistar rats of an average weight of 200g, 

were procured from the animal holdings of the 

Department of Anatomy and Cell Biology, Delta State 

University, Abraka. The rats were then maintained in the 

Animal holding of the Department of Public and 

Community Health, Novena University, Ogume, Delta 

State, Nigeria.  

 

Study Design 

After two weeks period of acclimatization, animals were 

randomly assigned into five (5) groups: group A, B, C, D 

and E of ten rats per group. The treatment group (Group 

A) received cooked instant noodle (Type A) only; 

whereas, those in group B received cooked instant 

noodles with its spice. Group C animals received cooked 

instant noodles type B only, while  Group D received 

cooked instant noodles type B with its spice and rats in 

group E (control) were fed with grower marsh obtained 

from Animal care services, Konsult (Nig Ltd), Asaba, 

Delta State for 30 days. The animals were given water 

liberally.  

 

Ethical Clearance 

Ethical approval was obtained from the Research and 

Ethics committee of the College of Health Sciences, 

Novena University, Ogume, Delta State. Guidelines on 

the use and handling of laboratory animals were strictly 

followed, ensuring that no animal live was unduely 

wasted without actual need for it.   

 

Sample preparation 

After bulk purchase from local markets, Noodle samples 

were taken randomly from the composite pack and sun-

dried for 24 hours, following which it was grinded to 

powder form using mortar. The ground solid samples (5 

g each) were placed in crucibles and then made into 

various samples; spiced and un-spiced, cooked and then 

added to rat feeds based on study design in line with 

modified Adjene et al., 2017.
[24]

 

 

Sacrifice and Tissue Extraction 

Twelve (12) hours following the last treatment (31
st
 day), 

the animals (per group) were weighed and immediately 

sacrificed via cervical dislocation. Blood samples were 

quickly obtained, while liver tissues were quickly 

dissected out, homogenized, centrifuge and keep in 

refrigerator for biochemical assay of selected lipid 

profile levels [Triglycerides (TG) Total Cholesterol 

(TC), High Density Lipoprotein (HDL), Low Density 

Lipoprotein (LDL)]. Liver function markers [Alanine 

Transaminase (ALT), Aspartate Aminotransferase (AST) 

and Alkaline Phospahatase (ALP)] were assayed from 

the liver tissue. 

 

Different liver sample from the various experimental 

groups were dissected out, homogenized in a mortar and 

pestle with a pinch of acid washed sand and a total of 

5mls of normal saline (0.9%) added sequentially during 

the homogenization process. The homogenates were 

centrifuge at 3500rpm for five minutes with the aid of 

centrifuge. The clear supernatants were collected using a 

micropipette and transferred into an empty specimen 

container and refrigerated till needed for the assay. 

 

Lipid profile determination 

Excerpt from refrigerated serum was obtained, analysed 

for total cholesterol, triglyceride, and High Density 

Lipoprotein (HDL-cholesterol) levels by precipitation 
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and possibly modified enzymatic processes from Sigma 

Diagnostics.
[13]

 Cholesterol and triglyceride 

concentration were determined using enzymatic 

calorimetric assay kits. High density lipoprotein 

cholesterol was measured using precipitation method 

while low density lipoprotein was obtained by 

calculation using Friedwald’s formula (LDL mg/dl = 

Total cholesterol – HDL - TG/5).Total Cholesterol.
[14]

 

The activities of alanine aminotransferase (ALT) 

aspartate amino transferase (AST) alkaline phosphatase 

(ALP), bilirubin and albumin were determined 

spectrophotometrically in accordance with guidelines 

from the kit obtained as given by in the manufacturer’s  

protocol (Span Diagnostic Ltd; India). 

 

Statistical Analysis 

Results obtained from the study were recorded and 

compared statistically using the unpaired sample t-Test 

and symmetric measured t -Test of the Statistical 

Package for Social Sciences (SPSS, version 21). The 

results from the various assay were also analysed and 

taken the significant level of (p < 0.05) as taken below 

variables.  

 

RESULTS 

Table I: Comparative Changes in Liver function markers of the Animals. 

 
A B C D E (Control) F P 

Albumin 3.64±0.04
a
 2.65±0.10

b
 3.51±0.21

a
 2.58±0.12

b
 3.82±0.17

a
 17.059 0.001 

Total Protein 6.24±0.50
a
 4.54±0.64

a
 4.30±0.15

a
 4.81±0.97

a
 11.12±0.31

b
 23.577 0.002 

AST 113.58±4.57
a
 113.00±4.12

a
 111.64±1.06

a
 112.74±5.59

a
 84.06±4.95

b
 8.710 0.002 

ALT 51.39±1.79
a
 57.04±3.77

a
 48.91±2.09

a
 52.22±3.12

a
 53.06±3.62

a
 0.982 0.427 

ALP 15.18±3.93
ab

 27.20±6.29
b
 11.83±0.79

a
 18.15±0.84

ab
 6.76±0.38

a
 5.156 0.002 

Total bilirubin 1.00±0.02
ab

 0.71±0.09
a
 1.29±0.25

b
 1.00±0.08

ab
 0.78±0.03

ab
 3.206 0.021 

Direct Bilirubin 0.55±0.03
ab

 0.38±0.02
a
 0.62±0.09

b
 0.44±0.08

a
 0.42±0.02

a
 3.000 0.028 

Values are expressed as Mean ± SEM; Mean with different superscript are statistically significant @p<0.05.  

 

 
Figure I: Comparative Effects of Instant Noodles Consumption on Liver function Markers of the Animals. 

AST (Aspartate aminotransferase), ALT (Alanine aminotransferase) ALP (Alkaline, Phosphate) 

  

 
Figure II: Comparative Effects of Instant Noodles Consumption on selected plasma proteins in the animals. 
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Figure III: Comparative Effects of Instant Noodles Consumption on selected lipid profile levels in the animals. 

 

DISCUSSION 

The proper functioning of liver is vital for healthy living, 

and composition of food, nutrients and drugs may alter 

these functions. The modern diet composition is resulting 

in liver damage and metabolic diseases.
[15]

 The most of 

liver damage like fibrosis, necrosis and hepatitis is 

associated with food derived peroxidation and low level 

of glutathione.  

 

Consumption of Monosodium glutamate (MSG) in 

instant noodles may have some deleterious effects on the 

liver of adult wistar rats at higher doses and by extension 

may affect the functions of the liver.
[16]

   

 

A variety of proteins, peptide hormones, plasma proteins 

and blood cells are captured by hepatocytes. Hepatocytes 

decompose protein to amino acids for new synthesis. 

 

Liver only syntheses enzymes and receptors proteins in 

deficient state of proteins and amino acids from diet. 

Liver synthesizes all albumins, most of α1-globulines, 

75% of α2-globulines and 50% of β-globulins, blood 

lipoproteins, fibrinogen, blood clotting factors and 

cholinesterase. Those excess amino acids which are not 

further used for protein synthesis are transformed into 

different substances. In normal conditions, main source 

of energy for liver is oxidative decomposition of amino 

acids.
[17,18]

 

 

Many essential bimolecular synthesis and detoxification 

of molecules also occurred in the liver. The smooth 

functioning of liver is very vital for healthy performance 

and composition of food, nutrients and drugs result in 

mediation of these functions. The modern diet 

composition (instant noodles) is resulting in liver damage 

and metabolic diseases. The most of liver damage like 

fibrosis, necrosis and hepatitis is associated with food 

derived peroxidation and low level of glutathione.
[18]

 

Oxidative stress is one of the major results in 

hepatotoxicity. Reactive oxygen species and reactive 

nitrogen species derived from the consumption of lipid 

and proteins leading to hepatotoxicity required more 

attention to address the liver damage problems. Similarly 

the free radicals generation from drug uses induces 

toxicities of liver cells.   

 

Proteins and genetic biomarker and pathologies of 

diseases as consequences of hepatoxicity. For current 

study, a variety of plasma proteins and blood cells were 

captured in the hepatocytes, causing their decomposition 

into amino acids for new synthesis.  Liver only syntheses 

enzymes and receptors proteins in deficient state of 

proteins and amino acids from diet. Liver synthesizes all 

albumins, most of α1-globulines, 75% of α2-globulines 

and 50% of β-globulins, blood lipoproteins, fibrinogen, 

blood clotting factors and cholinesterase. Those excess 

amino acids which are not further used for protein 

synthesis are transformed into different substances. In 

normal conditions, main source of energy for liver is 

oxidative decomposition of amino acids.
[20,21]

 

 

From the result of our study (Figure III above), we 

observed a statistically significant increase (p < 0.05) in 

all assayed lipid profile levels, except for High Density 

Lipoprotein (good cholesterol). Huge deposits of lipid 

were observed in the liver (fatty liver), suggesting that 

increased level of LDL deposition and the resultant fatty 

liver was due to long term consumption of instant 

noodles. By implication; in fat metabolism, lipoproteins, 

phospholipids and cholesterol formation are known to 

take place along with oxidation of free fatty acids. For 

the process of synthesis of cholesterol and other 

substances, fatty acids produced by digestion of lipids 

are used. It also makes more crucial and beneficial that 

liver transforms few amino acids into others.
[22]

 

 

From figure III, the effects of long term consumption of 

instant noodle on total Cholesterol, LDL and HDL levels 

are shown. The result shows a statistically significant 

increase (p < 0.05) in total Cholesterol level in all the 

treated groups as compared with control (group E). In 

addition, when experimental and control groups were 

compared for HDL levels, there was a statistically 

significant decrease (p < 0.05). The same result was seen 
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in Triglyceride, implying that instant noodles 

consumption may significantly affect the deposition of 

Total Cholesterol and Triglyceride in the liver and 

adipose tissues. The Result also show a significant 

difference in HDL level in all the treated groups when 

compared with control. Also when the treated groups 

were compared for HDL level, there was a statistically 

significant decrease (p < 0.05), implicating minimal 

changes in brands as well as the application of noodle 

spices to have also contributed to the changes in HDL, 

LDL and triglyceride level of the animals.  

 

We also noticed a significant (p < 0.05) increase in AST, 

ALP and total bilirubin in treated groups. However there 

was a significant (p < 0.05) increase in ALP in the 

treatment groups, indicating that the liver may have been 

strongly affected. This finding is in line with study 

conducted by Jaeschke, 2011.
[23]

 Elevated serum levels 

of these aminotransferase signal acute or chronic liver 

injury.  It also corresponds with the works of Kallei et 

al., 2004
[27]

 who stated that Aspartate Transaminase 

(AST) or aspartate aminotransferase, known as serum 

glutamicoxalo acetic transaminase (SGOT) is a pyridoxal 

phosphate dependent transaminase enzyme.
[24]

 It is a key 

enzyme of amino acid metabolism that catalyzes the 

reversible transfer of amino group from aspartate to α-

ketoglutarate, thus forming oxaloacetic and glutamate. 

AST relies on PLP (Vitamin B6)) as factors to transfer 

the amino group from aspartate or glutamate to the 

corresponding keto acid. The enzymes is found in liver, 

heart, skeletal muscles, kidney, brain and red blood cells. 

The enzyme is especially concentrated in heart and liver 

tissues. Aspartate transaminase exist as two iso-enzymes, 

one mitochondrial iso-enzymes is present predominantly 

in the liver while the cytosolic isoenzyme is found 

mainly in RBC and heart. 

 

AST is similar to alanine transaminase (ALT) in the both 

enzymes (AST and ALP) are associated with liver 

parenchymal cells. The differences that ALT is found 

predominantly in the liver with clinical negligible 

quantities found in the kidneys, heart, and skeletal 

muscles, while AST is commonly measured as clinically 

as part of diagnostic liver function test to determine the 

liver health status. Gamma glutamyltranferase (GGT), 

alanine aminotransferase (ALT), Aspartate 

aminotransferase (AST) and alkaline phospahatase 

(ALP)) are common liver enzymes. This study also 

correspond with the result of Kim et al. 2000 in Korea, 

where they found a positive association between the 

frequency of instant noodles consumptions and plasma 

triglyceride levels, among Korean college students.
[25]

 

The study subject with a higher frequency of instant 

noodles consumption were more likely to have, cardio 

metabolic risk factors for hypertriglyceridemia was 

significantly higher in the group that consumed instant 

noodles greater than three times /week compared to the 

groups with lower consumption frequency less than one 

time/week. In addition to their physiological functions, a 

growing body of evidence indicates that baseline serum 

levels of these enzymes may be associated with the 

development of a wide range of diseases outcomes. 

Several reports have indicated that among these enzyme, 

elevated baseline of GGT and ALT are each associated 

with increased risk of future type two diabetes mellitus 

(T2DM).
[26]

 Indeed, the association are apparent even 

within normal ranges of these enzyme.
[26]

  

 

Recent study has shown close association between 

increased AST level and risk of type 2 diabetes 

mellitus.
[27]

 A variety of pathological and clinical hepatic 

injuries are produced from chemicals. In liver damage, 

many biochemical markers (e.g. alkaline phosphatase, 

alanine transferase and bilirubin) are often used to 

determine the level of hepatoxicity. Liver injury is 

distinct as an increase in alanine aminotransferase (ALT) 

more than three times higher and alkaline phosphatase 

((ALP) increases two times more to its upper normal 

limit. Total bilirubin level also mediates with the ALP or 

ALT changes and it increases two fold in case of ALT or 

ALP change.
[28]

 

 

The pattern of liver injury induced by food and drug 

derived oxidative stress, decrease and increase produc-

tion of biomarkers as response to hepatotoxicity. Further 

liver damage is also associated with elevation of alkaline 

phosphatase (ALP) (cholestatic) and ALT. However, 

they are not special and diverse types of injuries 

observed in such case. The liver performs function of 

synthesis, concentration and discharge of bile acids and 

expels other toxicants such as bilirubin. Drug and food 

induced liver damage to bile ducts and hepatocytes, 

leading to the cholestasis. Result of cholestasis, 

intrahepatic accumulation of harmful bile acids and 

discharge products stimulates further hepatic injury.
[29]

 

For the assessment of liver damage, proteins biomarkers 

are widely used. Assessment of AST, ALP and ALT 

levels are most commonly used. Liver damage is 

assessed from high level of AST, such as muscle injury 

as well as cardiac infarction and viral hepatitis, 

conversion of alanine to pyruvate and glutamate 

catalyses is assessed by AST. In liver safety test, ALT is 

considered the most précised parameter for liver injury 

assessment due to its specificity to liver.  

 

Elevated serum enzymes level also suggests the loss of 

functional integrity of cell membrane and cellular 

leakage in liver.
[29]

 Mitochondria is an intracellular 

organelle susceptible to damage from many oxidative 

species and chemicals. Its dysfunction results in 

discharges excess amount of oxidants and these oxidants 

in return harm the hepatic cells. When activation of some 

enzymes take place in cytochrome P-450 system, 

CYP2E1 leads toward oxidative stress and result in liver 

damage and bile ducts cells promoting the accumulation 

of bile acids inside the liver and damaging liver cells.
[30]

 

 

CONCLUSION 
From our study, long term consumption of instant 

noodles was seen to have hugely lead to the deposition of 
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lipoprotein on the liver of adult wistar rats, producing 

fatty liver with increased body weight as well. Also 

noticeable was an increase in liver enzyme activities of 

noodles fed animals with little changes seen for those fed 

without spices upon comparison with the control 

animals. This implies an increase in the metabolic 

activity of the liver due to noodle consumption as liver 

function markers increase preponderantly as metabolic 

activity.  

 

Recommendations 

It will be worthwhile to perform a review on the 

ingredients of the instant noodles and perhaps the 

metabolic products so as to determine those that have 

pro-oxidant properties, with a view to researching how to 

manage the oxidative damage caused by instant noodles 

consumption. We also recommend more sophisticated 

and molecular approach to this study in order to unravel 

the possible mechanism(s) by which instant noodles 

consumption may cause fatty liver.  
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