
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: nkemumerah@yahoo.com; 
 
Asian J. Res. Biochem., vol. 12, no. 3, pp. 30-40, 2023 
 
 
 

Asian Journal of Research in Biochemistry 
 
Volume 12, Issue 3, Page 30-40, 2023; Article no.AJRB.99375 
ISSN: 2582-0516 

 
 

 

 

Modulation of the Expression of 
Lipogenic Activity by Malted Hungry 
Rice Flour (Digitaria exilis.) on Rats 

Induced with Obesity 
 

Umerah, Nkemjika Nnedinso 
a*

and Asouzu, Ann Ifeoma 
b 

 
a
 Department of Food Science and Technology, Enugu State University of Science and Technology, 

P.M.B.-01660, Enugu, Nigeria.  
b 
Department of Home Economics, Ignatius Ajuru University of Education, Port Harcourt, Nigeria. 

 
Authors’ contributions  

 
This work was carried out in collaboration among all authors. All authors read and approved the final 

manuscript. 
 

Article Information 
 

DOI: 10.9734/AJRB/2023/v12i3238 

 

Open Peer Review History: 

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  
peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 

https://www.sdiarticle5.com/review-history/99375 

 
 

Received: 22/02/2023 
Accepted: 24/04/2023 
Published: 23/05/2023 

 
 
ABSTRACT 
 

Lipolysis and lipogenesis causes obesity and these can be mediated by hormones. The                         
study was aimed at determining the effect of malted hungry rice flour on lipogenic activity on diet-
induced obese rats. The study was conducted between September to January 2021                              
and 2022.  Twenty male adult albino rats were divided into four groups and obesity was induced 
which resemble mild obesity condition in human. The groups for the experiment were normal 
control (AIN-93), obese control, and two test diets were used to evaluate lipid profile                      
parameter using a standard assay technique. There is an increase in BMI (from 0.37-0.41 to 0.58- 
0.72). There are also an increase in other lipid profile with a decrease in HDL (p<0.05) after 
consumption of a palatable diet.  Consumption of the test diet led to a significant reduction                             
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in the lipid profile parameter, and a significant increase in HDL cholesterol compared to the             
(group) obese control (p<0.05). The result suggests that malted hungry rice flour has an anti-
obesity effect. 
 

 
Keywords: Obesity; lipogenic; hungry rice; insulin; antihyperlipidemia; atherosclerosis. 
 

1. INTRODUCTION 
 

Obesity is a nutritional disorder caused by a 
disarray of energy balance. Obesity is a public 
health concern in both developed and developing 
countries. In developing Country, the affluent are 
more vulnerable to obesity but in developed 
Country the reversed is the case. This 
prevalence of obesity is associated with some 
health disorders such as cardiovascular 
diseases, hyperlipidemia, insulin resistance, non-
alcoholic fatty liver, hypertension, and 
osteoarthritis [1,2]. Energy inbalance between 
intake and expenditure has been implicated as 
the leading cause of obesity [3,4]. Hyperlipidemia 
are mainly caused by high blood pressure, diet 
rich in saturated fatty acid, age, family history, 
and life pattern.  
 

Studies showed that hyperlipidemia is associated 
with high level of triglyceride (TG), total 
cholesterol (TC), low density lipoprotein (LDLc) 
cholesterol, and low level of high density 
lipoprotein (HDLc) cholesterol [5]. 
Hyperlipidemia, over time has led to 
atherosclerosis and coronary heart diseases, but 
may be managed through diet modification. 
There is a strong correlation between low density 
lipoprotein reduction and decreased 
cardiovascular disease mortality [6,7]. Diet rich in 
polyphenols and antioxidants have been reported 
to exhibit antiatherogenic effects [8]. Dietary 
management of atherosclerosis can be achieved 
with a plant-based diet comprising of fruit, 
vegetables, and legumes and at the same time 
low in saturated fat [8].  
 

Research has geared towards search for the 
antilipidemic agents from natural origin. The use 
of plants for food and medicine has been in 
existence from time immemorial. More than 30% 
of drugs presently used in modern medicine are 
derived from plants because they contained 
biologically active ingredients [9,10]. There are 
some studies on plant foods possessing lipid 
lowering activities [11-14]. Medicinal plants have 
always been considered as healthy source of 
treatment due to its therapeutic effect and safety. 
Moreover, the clinical uses of most synthetic 
drugs for managing obesity are usually 

accompanied with some adverse effects. 
Therefore, there is need to search for more 
antihyperlipidemic agents with more 
effectiveness and no side effects. 
 

Hungry rice (Digitaria exilis) commonly known as 
acha” originated in West African where it is 
cultivated to provides food for both human and 
animal feeding [15]. In Nigeria, it is popularly 
known as “acha” and are produce mainly in 
(Kebbi, Kaduna, Bauchi, Niger, Plateau) and 
Abuja [16]. Acha is a good breakfast cereal and 
is a good cereal for the production of 
complementary food because of its high fibre (2-
4%) and protein (8-12%) content. It is a nutritious 
grains and is among the world’s fastest maturing 
grain [17]. In most community, acha is used in 
preparation of porridge food and other dishes in 
Nigeria [14]. It is also used in dietary 
management of a diabetic patients [18]. 
Production of beverage (malt drink) with barley 
(Hordeum vulgare L.) can be perfectly 
reproduced with acha [19]. Nigeria is one of the 
African Country with a rich heritage of medicinal 
food crops of wide diversity, which are used by 
the local population and traditional healers for the 
treatment of several diseases. This study 
attempted to determine the effect of malted and 
unmalted hungry rice flour (Digitaria exilis.) on 
diet-induced obese (DIO) rats. 
 

2. MATERIALS AND METHODS 
 

2.1 Procurement of Sample Materials 
 

A farmer from Plateau State of Nigeria supplied 
the raw seeds of Hungry rice (Digitaria exilis.) 
and a Botanist at the Department of Plant 
Science and Biotechnology, University of Nigeria 
Nsukka, Nigeria authenticated the seeds at the 
Herbarium.  
 

2.2 Preparation of Unmalted Hungry Rice 
 

The unmalted hungry rice flour was produced 
using standard method. The hungry rice grain of 
about 5 kilogram was cleaned by winnowing and 
thoroughly washed. The grains were dried in an 
oven (Model, DHG 9101.1 USA) at 60˚C for 6 
hours. The dried unmalted hungry rice grains 
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were milled into flour using an attrition mill Model, 
(Atlas exclusive, Alzico Ltd. mill) and sieved 
through a 100 mm standard mesh sieve. It was 
cooled and packaged in a sealed zip lock and 
stored in refrigerator for further analysis. 
 

2.3 Preparation of Malted Hungry Rice 
 
The malted hungry rice flour was produced 
following the flow diagram below. The hungry 
rice grain of 5 kilogram was cleaned by 
winnowing and thoroughly washed. These grains 
were steeped for 24 hours in tap water changing 
water at 6 hours interval (w/v 1:2) at ambient 
temperature. The steeped grains were drained 
and spread out on a table and covered with jute 
bag. Water was sprinkled on it daily at 6 hours 
intervals until the grains sprouted. The 
germination was terminated after 72 hours. The 
sprouted grains were dried in an oven (Model, 
DHG 9101.1 USA) at 60˚C for 6 hours in order to 
terminate enzyme activities. The plumule were 
separated from the grain on palm by abrasion. 
The dried malted hungry rice grains were milled 
into flour using an attrition mill Model, (Atlas 
exclusive, Alzico Ltd. mill) and sieved through a 
100 mm standard mesh sieve. It was cooled and 
packaged in a sealed zip lock and stored in 
refrigerator for further analysis. 
 

 
 

Fig. 1. Flow diagram of production of malted 
acha 

 

2.4 Determination of Phenolic Content 
 
Folin– reagent  was used for the determination of 
phenolic content of the sample. Approximately 1 
mL of this reagent was added to 1 mL of 
Na2CO3 7.5% and to 200 µL of sample 
previously prepared. The results were expressed 
as mg of chlorogenic acid equivalents per g of 
dry matter (mg CAE/g DM). 
 

2.4.1 Preparation of extract 
 
 The extract of 200 µL was prepared at a 
concentration of 2 mg/mL in a mixture of 
acetone/ methanol/ water/ acetic acid 
(40:40:20:0.1). Two hours later, the absorbance 
was measured at 726 nm [20].  
 

2.5 Determination of Flavonoid Contents 
 
The aluminum chloride colorimetric method was 
used to determine the flavonoid content of the 
sample. About 1 mL of AlCl3 2% was added to 1 
mL of sample previously prepared at a 
concentration of 2 mg/mL in EtOH 80%.               
After 15 min, the absorbance was measured at 
430 nm [21]. The results were expressed                   
as mg quercetin per g of dry matter (mg QE/g 
DM). 
 

2.6 DPPH Assay 
 
The method of Marelli et al. [22] was used to 
determine the antioxidant activity of malted and 
unmalted sample by DPPH free radical 
scavenging ability. The analysis was based on 
the reduction of a purple methanolic solution of 
the free radical 2,2-diphenyl-1-picrylhydrazyl 
(DPPH). About 0.8 mL of methanolic solution of 
DPPH (0.1 mM) was mixed with 0.2 mL of 
various concentrations (5–200 μg/mL) of sample 
solutions. After 30 min in the dark at                       
room temperature, the absorbance of the 
samples was measured at 517 nm by using a 
Perkin Elmer Lambda 40 UV– 
spectrophotometer. Blank is the solution 
containing methanol and DPPH without sample. 
The percentage inhibition of DPPH free                   
radical was calculated by using the following 
formula: 
 
Percentage of inhibition = {1 − [(DPPH 
absorbance with extract)/(DPPH absorbance 
without extract)] × 100}. 
 
Ascorbic acid is the positive control. 
 

2.7 Experimental Design 
 
The study used a completely randomized design 
(CRD). Based on their weights, rats were 
distributed randomly among the treatments. Four 
treatments were used, and each was reproduced 
five times. The various diets served as the 
treatments, while the rats served as the 
duplicates. 
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2.7.1 Animal housing 
 
The Faculty of Veterinary Medicine, University of 
Nigeria Nsukka, Nigeria, sold a total of twenty 
adult male Albino rats that were from the same 
colony and weighed between 150 and 153g. The 
rats were placed in metabolic cages that could 
separate waste from urine. For the rats, a day 
consisted of precisely 12 hours of light and 12 
hours of darkness. The National Research 
Council's [23] recommendations for the handling 
and usage of experimental animals were strictly 
followed. Animal Experimentation Ethics 
Committee of University of Nigeria Nsukka 
approved the study. 
 

2.8 Induction of Obesity 
 
Based on their body weight, the animals were 
separated into 4 groups of 5 rats each, making 
sure that the difference between the mean body 
weights of each group did not exceed 5g [24]. 
The animal house at the Department of Home 
Science, Nutrition, and Dietetics at the University 
of Nigeria Nsukka was used for the rats. Prior to 
the trial, the animals were acclimated for a period 
of two weeks. For three weeks, the rats were 
given a delicious diet to encourage mild obesity. 
60% of the energy in rodent pelleted food comes 
from carbohydrates, 30% from protein, and 10% 
from fat. The tasty diet was made up of additional 
water and 33% chow, 33% condensed milk, and 
7% sugar by weight. Carbohydrates will make up 
65% of the energy, followed by proteins at 19% 
and fat at 16%. In contrast to standard rat food, 
this diet was created to encourage weight growth 
through hyperphagia without significantly altering 
the content of the macronutrients. Insulin 
resistance and weight gain can be reliably 
induced using this technique [25-28].                       
Rats were kept on a 12:12 h light:dark                 
cycle and given free access to water during the 
research. 
 
At the conclusion of the three-week period, when 
the rats given the palatable diet had significantly 
put on weight. The animals received the 
designed meals for a period of six weeks. Group 
1 was given normal control (AIN-93), Group 2 
was given obese control, Group 3 was given 
unmalted acha flour, and Group 4 was given 
malted acha flour. The AIN-93G (American 
Institute of Nutrition) approach was used to 
formulate the diets [29]. Animal lengths and 
weights were measured every day. In order to 
calculate nutritional intake, daily food intake and 
food extract were also recorded. 

2.9 Blood Sample Collection and 
Biochemical Indices determination 

 
Rats' eyes' retro of the medial canthus were used 
to collect blood. In order to pierce the retrobulba 
plexus and allow for the outflow of around 2 ml of 
blood into a clean glass test tube, a 
nucrocapillary tube was delicately inserted into 
the canthus of the eye. The blood sample was 
allowed to coagulate for 30 minutes at room 
temperature. The test tube containing the clotted 
blood sample was then centrifuged using a table 
centrifuge for ten minutes at 3,000 revolutions 
per minute to completely separate the serum 
from the clotted blood. After gently aspirating the 
clear serum supernant with a syringe and needle, 
it was placed in a clean sample bottle for the 
clinical chemical analysis. For the purpose of 
determining the lipid profile, blood was drawn at 
weeks 0, 3, and 6. The total cholesterol, LDL, 
HDL, and triglyceride levels in the serum were 
measured. 
 

2.10 Biochemical Assay 
 
A chemical store in Enugu, Nigeria delivered 
standard enzymatic colorimetric kits for the 
evaluation of total cholesterol, LDL, HDL, and 
serum triglycerides. 
 
2.10.1 Cholesterol  
 
The CHOD-PAP method, an enzymatic 
colorimetric test for cholesterol using Lipid 
Clearing Factor, was used to detect the serum's 
cholesterol content. The enzyme reagent was 
combined with approximately 10 l of sample in a 
cuvette, incubated for 5 min, and the absorbance 
was measured after 60 min [30]. 
 
2.10.2 Triglycerides 
 
 The GPO-PAP method, an enzymatic 
colorimetric test, was used to determine TGs. A 
cuvette containing 10 l of sample and 1 mL of 
mono-reagent was incubated for 10 min before 
measuring the absorbance after 60 min [30]. 
 
2.10.3 High-density lipoprotein-cholesterol  
 
The procedures entailed carefully precipitating 
and removing VLDL and LDL, then measuring 
high-density lipoprotein (HDL) in the supernatant 
fraction enzymatically [31]. The human 
cholesterol Test Kit was utilized in this approach 
along with HDL cholesterol, a precipitant, and a 
standard. Approximately200 µl of the sample 



 
 
 
 

Nnedinso and Ifeoma; Asian J. Res. Biochem., vol. 12, no. 3, pp. 30-40, 2023; Article no.AJRB.99375 
 

 

 
34 

 

were combined with 100 µl of distilled water and 
400 µl of the PREC HDL reagent, which was 
then incubated for 10 min at 3000 rpm for 10 
min. Within 60 minutes, the absorbance of 
approximately 100 µl of clear supernatant in a 
separate tube containing 1000 l of cholesterol 
reagent was measured [30]. 
 
2.10.4 Low-density lipoprotein-cholesterol  
 
With the aid of a test kit from Human, Germany, 
the LDL cholesterol was determined. All of the 
chemicals were warmed to 37°C before the 10 l 
sample and 750 l enzyme were combined and 
incubated for 5 min. The absorbance was 

measured at 234 nm after 5 minutes of 
incubation at 37°C with 250 l of substrate [32,33]. 
 

2.11 Statistical Analyses  
 
Analyses of phytochemicals and antioxidants 
were carried out in triplicate. The data was 
presented as mean ± SD. SPSS was used to 
analyze and fit the biological data, and One-way 
analysis of variance (ANOVA), followed by the 
Duncan New multiple range test, was used to 
evaluate the statistical differences between the 
treatment groups and the control group                 
as well as between the treated groups' mean 
values. 

 

 
 

Fig. 2. Modulation on the expression of lipogenic activity by malted hungry rice flour (Digitaria 
exilis.) on diet-indiced obese (DIO) rats 

 

3. RESULTS 
 
Table 1. Effect of malting on the Phytochemical and antioxidant composition of “hungry rice” 

flour, The units are Phenol (mg CAE/g DM), Flavonoids (mg QE/g DM) and DPPH (%) 
 

Samples Phenol Flavonoids DPPH 

A 3.72±0.03 0.81±0.22 76.78±1.01 
B 6.48±0.44 2.56±0.61 93.63±0.35 

A=Unmalted hungry rice, B=Malted hungry rice, Result=Mean ± standard deviation 

 
Table 2. The diets effects on the body weight of the rats (g) 

 

DAYS GP1 GP2 GP3 GP4 

0 WEEK 154.30
A
±0.71 154.10

A
±0.35 153.90

A
±0.46 155.00

A
±0.16 

2 WEEK 154.45
B
±0.23 231.40

A
±0.12 232.00

A
± 0.98 231.10

A
±0.64    

6 WEEK 154.65
C
±0.64 232.80

A
±0.04 219.20

B
±0.03 149.00

D
±0.14 
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The results of the phytochemical and antioxidant 
composition of the samples were shown in               
Table 1. The result showed phenol 3.72mg/100g 
and 6.48mg/100g, flavonoid 0.81mg/100g and 
2.56mg/100g for unmalted and malted hungry 
rice flour respectively.  
 
Table 2 showed the effects of the diets on the 
rats' body weight. The results showed that the 
rats' mean body weight on the first day after 
acclimatization (0 week) ranged between 153.90 
and 155.00, 154.45-232.00 on week 2, and 
149.00-232.80 on week 6 following therapy. On 
the first day following acclimatization, or week 0, 
there was no significant difference in the means. 
There was a significant difference between the 
rats in group 1 and the rats in groups 2, 3, and 4 
on week 2, which was the day after obesity was 
induced, but there was no significant difference 
between the mean body weight of the rats in 
groups 2, 3, or 4. On the sixth week of treatment, 
the last day of treatment, there are appreciable 
differences in the mean body weights of all the 
groups. 
 
The effects of the diets on the rats' weight gain, 
food intake, and organ weight were shown in 
Table 3. According to the results, the rats' mean 
daily weight gain varied between 0.04-6.20 g, 
their food intake from 12.20–14.05 g, their FER 
from 0.003-0.44 g, their feces from 3.67–7.28 g, 
their hearts from 2.54–3.20 g, their livers from 
16.31–31.14 g, their kidneys from 2.39–2.90 g, 
and their brains from 2.24–3.69 g.  

Table 4 showed the effect of diets on the BMI of 
the rats. The findings revealed that the rats' 
mean BMI varied between between 0.62-
0.64g/cm

2
 on the first day after acclimatization (0 

week), 0.64-0.90 (2 week) and 0.55-0.91g/cm
2
 

on the 6
th
 weeks after treatment. There was no 

significant different among the mean on week 0, 
the first day following acclimation. On week 2, 
the following day after causing obesity, there was 
a significant different between the rats in group 1 
and the rats in group 2, 3 and 4 although the 
mean body weight of the rats in each group did 
not differ significantly from one another 2, 3 and 
4. There is significant different among the mean 
body weight of all the groups on the last day of 
treatment which is week 6. 
 
Table 5 showed the effect of diets on the total 
cholesterol of the rats. The results showed that 
the mean total cholesterol of the rats ranged 
between 72.68-73.52mg/dl on the first day after 
acclimatization (0 week), 72.84-102.05mg/dl (2 
week) and 73.30-101.03 on the 6

th
 weeks after 

treatment. There was no significant different 
among the mean on week 0, the first day after 
acclimatization. On week 2 which was the day 
after inducing obesity, there was a significant 
different between the rats in group 1 and the rats 
in group 2, 3 and 4 but there was no significant 
different between the mean body weight of rat in 
group 2, 3 and 4. There is significant                    
different among the mean body weight of all the 
groups on the last day of treatment which is 
week 6.   

 
Table 3. Rats fed test diets their weight gain, food intake and organ weight 

 

Parameter GP1 GP2 GP3 GP4 

Food intake (g/day) 12.20
c
±0.37 13.40

b
±0.06 14.05

a
±0.44 13.83

ab
±0.12 

Feaces (g/day) 3.67
c
±0.20 6.42

b
±0.04 7.28

a
±0.16 6.33

b
±0.41 

FER 0.003
b
±0.0 0.41

a
±0.67 0.44

a
±0.03 0.38

a
±0.54 

Weight gain (g/day) 0.04
c
±0.01 5.56

b
±0.03 6.20

a
± 1.05 5.30

b
±0.02 

Organ weight (mg/g)            

Heart 2.54
d
±0.02 3.20

a
±0.30 2.96

b
±0.13 2.78

c
±0.28 

Liver 16.31
d
±0.45 31.14

a
±0.09 20.17

b
±0.16 18.10

c
±0.23 

Kidney 2.39
c
±0.74 2.90

a
±0.04 2.59

b
± 0.02 2.54

b
±0.21 

Brain 3.21
b
±0.0 3.67

a
±0.03 2.92

c
±0.33 2.24

d
±0.01 

 
Table 4. Effect of the diets on the BMI of the rats (g/cm

2
) 

 

Days GP1 GP2 GP3 GP4 

0 Week 0.64
a
±0.32 0.62

a
±0.51 0.63

a
±0.05 0.64

a
±0.02 

2 Week 0.64
b
±0.0 0.90

a
±0.76 0.87

a
± 0.03 0.86

a
±0. 24    

6 Week 0.64
c
±0.14 0.91

a
±0.17 0.76

b
±0.11 0.55

d
±0.94 
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Table 5. Rats' total cholesterol after dietary changes (measured in mg/dl) 
 

Days GP1 GP2 GP3 GP4 

0 Week 73.40
a
±0.01 73.20

a
±0.05 72.68

a
±0.04 73.52

a
±0.10 

2 Week 72.84
b
±0.03 99.90

a
±0.02 101.10

a
± 0.08 102.05

a
±0.00    

6 Week 73.88
c
±0.04 101.03

a
±0.012 78.65

b
±0.13 73.30

c
±0.11 

 
Table 6. Effect of the diets on the Triglycerides of the rats (mg/dl) 

 

Days GP1 GP2 GP3 GP4 

0 Week 80.65
a
±0.0 82.50

a
±0.01 82.81

a
±0.02 81.16

a
±0.21 

2 Week 81.38
b
±0.06 138.90

a
±0.11 139.10

a
±0.05 138.84

a
±0.07    

6 Week 81.51
c
±0.02 139.20

a
±0.03 84.70

b
±0.13 80.36

c
±0.02 

 
Table 7. Effect of the diets on the LDL of the rats (mg/dl) 

 

Days GP1 GP2 GP3 GP4 

0 Week 41.60
a
±0.26 42.00

a
±0.15 42.64

a
±0.09 41.98

a
±0.14 

2 Week 41.86
b
±0.18 164.70

a
±0.22 165.20

a
±0.12 165.00

a
±0.06    

6 Week 41.83
c
±0.06 165.10

a
±0.05 49.89

b
±0.01 42.40

c
±0.10 

 
Table 8. Effect of the diets on the HDL of the rats (mg/dl) 

 

Days GP1 GP2 GP3 GP4 

0 Week 32.90
a
±0.60 33.10

a
±0.0 31.40

a
±0.24 32.60

a
±0.15 

2 Week 33.05
a
±0.41 23.69

b
±0.07 23.87

b
±0.02 24.05

b
±0.0   

6 Week 33.00
a
±0.38 22.90

c
±0.01 27.68

b
±0.43 32.70

a
±0.04 

 
Table 6 showed the effect of diets on the 
triglyceride of the rats. The results showed that 
the mean body weight of the rats ranged 
between 80.65-82.81mg/dl on the first day after 
acclimatization (0 week), 81.38-139.10mg/dl (2 
week) and 80.36-139.20mg/dl on the 6

th
 weeks 

after treatment. There was no significant different 
among the mean on week 0, the first day after 
acclimatization. On week 2 which was the day 
after inducing obesity, there was a significant 
different between the rats in group 1 and the rats 
in group 2, 3 and 4 but there was no significant 
different between the mean body weight of rat in 
group 2, 3 and 4. There is significant different 
among the mean body weight of all the groups 
on the last day of treatment which is week 6.  

 
Table 7 showed the effect of diets on the LDL of 
the rats. The results showed that the mean body 
weight of the rats ranged between 41.60-
42.64mg/dl on the first day after acclimatization 
(0 week), 41.86-165.20mg/dl (2 week) and 
41.83-165.10mg/dl on the 6

th
 weeks after 

treatment. There was no significant different 
among the mean on week 0, the first day after 
acclimatization. On week 2 which was the day 
after inducing obesity, there was a significant 
different between the rats in group 1 and the rats 

in group 2, 3 and 4 but there was no significant 
different between the mean body weight of rat in 
group 2, 3 and 4. There is significant different 
among the mean body weight of all the groups 
on the last day of treatment which is week 6. 
 

Table 8 showed how diets affected the rats' HDL 
levels. The findings demonstrated that the rats' 
mean body weight varied between 31.40 and 
32.90 mg/dl on the first day following 
acclimatization (0 week), 23.69 and 33.05 mg/dl 
on week two, and 22.90 and 33.00 mg/dl on 
week six following therapy. On the first day 
following acclimatization, or week 0, there was 
no discernible difference in the means. There 
was a significant difference between the rats in 
group 1 and the rats in groups 2, 3, and 4 on 
week 2, which was the day after obesity was 
induced, but there was no significant difference 
between the mean body weight of the rats in 
groups 2, 3, or 4. On the sixth week of treatment, 
the last day of treatment, there are appreciable 
differences in the mean body weights of all the 
groups. 
 

4. DISCUSSION 
 

The present work studied the effect of malted 
hungry rice on hyperlipidemic activity on diet-
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induced obese rats. The result showed higher 
phytochemical and antioxidant values in malted 
samples than the unmalted samples.  The higher 
phytochemical content of the malted sample 
could be as a result of the degradation of the 
enzymes during malting. The result showed that 
malting improves the phytochemical content of 
foods. Flavonoids are beneficial to health 
because of its antimicrobial, [34] antimutagenic, 
[35] anticarcinogenic, [36] and anti-inflammatory 
[37] activities. Flavonoids are naturally occurring 
polyphenols which have been reported to 
possess biological effects [38] in addition with 
antihypercholesterolemic action [39,40]. The 
hypocholesterolemic effect of flavonoids in rats 
has been demonstrated in a number of in vivo 
experiments [28]. Phytochemicals lower blood 
lipid levels and prevent excessive cholesterol 
absorption [41]. The result of the antioxidant 
showed 76.78% and 93.63% based on DPPH for 
unmalted and malted hungry rice flour 
respectively. Prostate cancer risk appears to be 
reduced by antioxidants [42]. Antioxidant can 
scavange free radical and minimize their impact 
[43].  
 
Atherosclerosis in particular is at increased risk 
due to hyperlipidemia. One of the primary causes 
of early death worldwide is coronary artery 
disease (CAD) [44]. Hyperlipidemia and 
atherosclerosis are primarily brought on by poor 
eating habits and inactivity. Numerous 
investigations on both humans and animals have 
shown that saturated fatty acids have a 
hypercholesterolemic effect, increasing total 
cholesterol and altering the distribution of 
lipoproteins [8]. Recently, studies have been 
geared towards identifying numerous food with 
antihyperlipidemic activities in order create 
variety and minimize monotonous food habit 
among obese patients. According to the study's 
findings, eating a high-fat diet caused rats' BMI, 
TC, TG, and LDL levels to significantly rise while 
their HDL levels dropped. However, the elevated 
lipid levels were significantly reduced and HDL 
was significantly increased after consumption of 
malted and unmalted hungry rice. It showed a 
reduction in abdominal fat accumulation. Thus, 
demonstrating the food's effectiveness in 
reducing atherosclerosis. A drop in plasma HDL 
cholesterol levels may hasten the development 
of atherosclerosis, which results in ischemic 
heart disorders, according to studies that 
demonstrate an inverse relationship between 
HDL and total body cholesterol [45]. The high 
phytochemical and antioxidant content of both 
malted and unmalted hungry rice may be to 

blame for the rise in HDL cholesterol. Several 
studies have proved that flavonoids increase 
HDL cholesterol concentration and reduce LDL 
and VLDL levels in the hypercholesterolemic rats 
[46]. Therefore, flavonoids content of malted and 
unmalted hungry rice could be responsible for 
the elevated HDL and decrease in LDL and total 
cholesterol in the experimental rats. 
 
The study showed that malted and unmalted 
hungry rice drastically reduced the weight gain of 
rats fed with high fat diet. The reduction in body 
weigh could be attributed to the hypolipidemic 
effect of malted and unmalted hungry rice. 
Hungry rice has been used among weight 
watchers because of its high fibre content. 
Malted and unmalted hungry rice may have a 
lipid-lowering effect due to their flavonoid and 
antioxidant properties, which inhibit macrophage 
uptake of oxidized LDL, reduce LDL aggregation, 
and reduce LDL oxidation [47]. Macrophages 
play a crucial role in these processes. 
 

5. CONCLUSION 
 
The findings of a recent study indicate that 
malted hungry possess antihyperlipidemic effect 
and this could be attributed to appreciable 
phytochemical and antioxidant content in malted 
hungry rice. Phytochemicals and antioxidant are 
the active ingredient in development of drug for 
lowering lipid accumulation in the body. 
Consumption of malted hungry rice will be of 
great importance to obese patience and weight 
watcher where the food is dominant. Hungry rice 
can be processed into malted flour for protection 
against atherosclerosis. 
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