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ABSTRACT

Carrots (Daucus carota) are widely consumed for their nutritional and medicinal benefits. The aim
of the present study was to investigate the effects of Daucus carota on lipid profile. The study
involved 28 male wistar rats separated into 4 groups of 7 rats each. Group 1 served as control and
was given distilled water, whilst groups 2, 3 and 4 served as test groups and were given aqueous
extract of Daucus carota at daily doses of 200mg/kg, 400mg/kg and 600mg/kg respectively. The
experiment lasted for 28 days and thereafter, blood samples collected for determination of lipid
profile [total cholesterol (TC), triglyceride (TG), high density lipoprotein (HDL) and low density
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LDL.

lipoprotein (LDL)] using standard laboratory techniques. Results showed that oral administration of
all three doses of carrot extracts significantly reduced the plasma concentrations of both TC and
TG but caused no significant changes in the LDL levels. However, the higher doses; 400mg/kg and
600mg/kg significantly increased the HDL levels in wistar rats. The lipid lowering potential of
Daucus carota could be based on its fibre content as well as its antioxidant content which possibly
enhanced fecal excretion of lipids. Conclusively, moderate consumption of Daucus carota
decreased the plasma levels of TC and TG, increased HDL but had no significant effect on the
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1. INTRODUCTION

Carrot is an essential and popular root vegetable
which was first used as medicine and later
gradually used as food (Carlos and Dias, 2014;
Bahrami et al, 2018). There are different
varieties of carrots depending on the colour of
their roots; orange, white, black, yellow, purple
and red (Que et al.,, 2019; Purkiewicz et al.,
2020), with predominantly more of the orange-
coloured variety. It is a good source of some
bioactive compounds which are beneficial to
health including dietary fibre and micronutrients
such as vitamins, minerals and antioxidants
(Tanaka et al., 2012; Augpole et al., 2014; Fiedor
and Burda, 2014; Bystricka et al., 2015). The
colour of the root significantly affects the
presence of bioactive compounds. For instance,
the orange carrot root contains increased
concentration of a-carotene and also very rich
source of B-carotene, the black carrot root is a
rich source of anthocyanins, red carrot root is
endowed with lycopene whereas the vyellow
variety has been shown to accumulate lutein
(Alasalvar et al., 2001; Molldrem et al., 2004;
Stange and Rodriguez-Concepcion, 2015).
Furthermore, the growing and season conditions,
the degree of ripeness of carrots as well as part
of the root to some extent also influence the
presence of bioactive compounds (Molldrem et
al., 2004). Carrots are generally rich in
carotenoids (Hager and Howard, 2006) as well
as phenols (Sharma et al., 2012; Leja et al.,
2013; Ismail et al., 2023). Most fruits and
vegetables are endowed with abundant
phytochemicals, pro-vitamins and vitamins which
protects against cellular damage and thus
prevent certain diseases (Myojin et al., 2008;
Phan et al., 2018; Zhu et al., 2018).

Plasma cholesterol is derived from both hepatic
synthesis and diet, although the body balances
the absorption of cholesterol by reducing its
synthesis (Lecerf and Lorgeril, 2011). The main
dietary sources of cholesterol include meat, eggs
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and milk. However, there may be racial, gender
and age variations in the average consumption of
cholesterol (Xu et al., 2018). Studies have linked
excessive dietary cholesterol with higher risk of
cardiovascular disease (Wilde et al., 2000;
Ingelsson et al., 2007; Duan et al., 2018; Carson
et al., 2020; Wali et al., 2020; Guo et al., 2022;
Stellaard, 2022; Zhao et al., 2022). Nutritional
interventions and lifestyle changes have over the
years been used in the prevention and
management of these cardiovascular diseases.
These interventions include, enriching the diet
with dietary fibres, plant proteins and unsaturated
fats (Kirkpatrick et al., 2023), aside increasing
physical activity to prevent obesity. Healthy
dietary patterns including the popularized Dietary
Approaches to Stop Hypertension (DASH) which
are relatively low in cholesterol should be of
utmost priority. These patterns involve the
consumption of vegetables, fruits, nuts, whole
grains, seeds, low-fat or fat-free dairy products,
lean protein sources and liquid vegetable oils
(Carson et al., 2020). Hence, the dietary patterns
approach would improve diet quality and
ultimately promote cardiovascular health.

The aim of the present study was to determine
the effect of carrot juice on the plasma lipid
profile of wistar rats.

2. MATERIALS AND METHODS

The experiment was carried out at animal house
of the department of Human Physiology, faculty
of Basic Medical Sciences, University of Port
Harcourt in the year 2019. A total of twenty eight
male wistar rats weighing 120 to 150g were
purchased and acclimatized for a period of
twoweeks. These animals were grouped and
housed in plastic cages and allowed to feed and
drink ad libitum with Top feed Finisher mash and
clean water. Their immediate environment
(beddings) was changed daily, the temperature
of the environment kept at normal conditions
while the external environment was cleaned and
disinfected regularly.
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2.1 Preparation and Administration of
Carrot Extract

Mature carrot tubers were bought from Qil Mill
market in Obio Akpor Local Government Area of
Rivers State, Nigeria. The plant was identified at
the department of Plant Science and
Biotechnology, University of Port Harcourt;
Daucus carota L, in the family; Apiceace with
assigned herbarium number; UPH/C/132. The
tubers were washed with water to remove soil
particles. About 2kg of the fresh carrot
was cut into tiny pieces and air dried for seven
days. The dried carrots were blended using a
blender and carefully poured into a
maceration jar containing four liters of water. The
mixture was allowed to macerate for 24hours
after which a Whatman filter (20-25um, pore
size) was used to get a clear filtrate. The
filtrate was now poured into an evaporating dish
and dried in a water bath at 45°C to obtain a
semi-solid aqueous extract of Daucus carota.
The dosages administered in the study were
based on the lethal dose (LD50) of
5000mg/kg which was previously determined
(Ayeni et al., 2019). Following acclimatization,
the wistar rats were weighed and separated into
four groups of seven rats each. Group 1 served
as control and was given distilled water, whilst
groups 2, 3 and 4 served as test groups and
were given aqueous extract of Daucus carota at
daily doses of 200mg/kg, 400mg/kg and
600mg/kg  respectively. The  experiment
lasted for 28 days. Thereafter the animals were
sacrificed under anesthesia and blood
samples collected via cardiac puncture for
determination of lipid profile [total cholesterol
(TO), triglyceride (TG), high density
lipoprotein (HDL) and low density lipoprotein
(LDL)] using spectrophotometric methods with
appropriate reagents.

Statistical analysis was done using SPSS
software  version 22.0. Results  were
presented in Tables. Continuous variables were
expressed as mean * Standard error of mean
(SEM). Statistical difference was determined
using analysis of variance (ANOVA) and at p <
0.05.

3. RESULTS AND DISCUSSION

The results of our study showed that the three
concentrations of carrot extract respectively
caused significant reduction in TC and TG levels
compared to the control. Carrots and other plant
products (including fruits, vegetables, nuts,
seeds and grains) contain dietary fibers (Anne et
al., 2006) which are known to decrease the
absorption of cholesterol from the intestines
(Nicolle et 1., 2003; Feingold, 2024; Obia and
Eifuobhokhan, 2024). The reduction in TC and
TG in the present study could be attributed to the
presence of dietary fibers with reduced
absorption of cholesterol and possibly increasing
the excretion of cholesterol in faeces (Obia and
Eifuobhokhan, 2024; Eifuobhokhan et al., 2024).
Previous studies suggest that carotenoids and
other antioxidants present in carrot and other
plant products improves vascular function,
reduces plasma lipids and prevents oxidative
cellular damage and thus greatly reduces the risk
of  cardiovascular disease  (Obia and
Eifuobhokhan, 2024; Cheng et al., 2017; Obia
and Asuquo, 2018; Obia et al., 2018; Aune,
2019; Chinko et al., 2023) and prevent premature
deaths. Triglyceride lowering has been linked to
reduction in cardiovascular disease risk (Marston
et al., 2019).

The 200mg/kg of the extract had no significant
effect on the plasma HDL levels but higher
doses; 400mg/kg and 600mg/kg of the extract
respectively increased the HDL levels in a dose-
dependent manner. A lowering of the LDL with
concomitant increase in the HDL is an important
factor in the risk assessment of cardiovascular
disease (Sirtori and Fumagalli, 2006). HDL is
known to be the ‘good’ cholesterol and whatever
factor that increases its plasma concentration will
potentially lower the risk of cardiovascular
disease (Kjeldsen et al., 2021). The result from
present study therefore suggests that moderate
consumption of carrot extract would potentially
minimize the risk of cardiovascular disease.
However, all three concentrations of the extract
caused no significant changes in the plasma
levels of LDL compared to control even though
slight reduction in LDL was observed as dosage
of the extract increased.

Table 1. Effect of Carrot extract on plasma lipid profile of wistar rats

Group TC (mmol/l) TG (mmol/l) HDL (mmol/l) LDL (mmol/l)
Control 5.49+0.23 1.5740.05 0.80+0.07 2.13+0.14
200mg/kg 4.20+0.33* 1.21+0.07* 0.97+0.09 2.12+0.27
400mg/kg 3.30+0.26* 1.08+0.14* 1.26+0.11* 1.76+0.23
600mg/kg 3.28+0.37* 0.93+0.05* 1.67+0.07* 1.78+0.15

* Significantly different compared to control (p < 0.05)
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4. CONCLUSION

Conclusively, oral administration of all three
doses of carrot extracts for 28 days significantly
reduced the plasma concentrations of both total
cholesterol and triglyceride but caused no
significant changes in the LDL levels. However,
the higher doses; 400mg/kg and 600mg/kg
significantly increased the HDL levels in wistar
rats.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc.) and text-to-image
generators have been used during the writing or
editing of this manuscript.

CONSENT

It is not applicable.

ETHICAL APPROVAL

Ethical approval was obtained from the university
of port harcourt research ethics committee with
approval number; uph/ceremad/rec/mm67/012.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

Carlos, J., Dias, S. (2014). Nutritional and Health
Benefits of Carrots and Their Seed
Extracts. Food and Nutrition Sciences, 5:

2147-2156.

Bahrami, R., Ghobadi, A., Behnoud, N., &
Akhtari, E. (2018). Medicinal properties of
Daucus carota in traditional Persian
medicine and modern phytotherapy.
Journal of Biochemical Technology.

Special issue (2), 107-114.

Que, F., Hou, X. L., Wang, G. L., Xu, Z. S., Tan,
G. F, Li, T., Wang, Y. H., Khadr, A, &
Xiong, A. S. (2019). Advances in research
on the carrot, an important root vegetable

in the Apiaceae family. Horticulture
research, 6, 69.
Purkiewicz, A., Ciborska, J., Tanska, M.,

Narwojsz, A., Starowicz, M., Przybytowicz,
K. E., & Sawicki, T. (2020). The Impact of
the Method Extraction and Different Carrot

21

Variety on the Carotenoid Profile, Total
Phenolic  Content and  Antioxidant
Properties of Juices. Plants. 9, 1759.

Tanaka, T., Shnimizu, M., & Moriwaki, H. (2012).
Cancer chemoprevention by carotenoids.
Molecules (Basel, Switzerland), 17 (3),
3202-3242.

Augpole, I., Rackejeva, T., Kruma, Z., Dimins, F.
(2014). Shredded carrots quality providing
by treatment with Hydrogen peroxide. 9t
Baltic Conference on “Food for Consumer
Well-Being” FOODBALT 2014, 150-154.

Fiedor, J., & Burda, K. (2014). Potential role of
carotenoids as antioxidants in human
health and disease. Nutrients, 6(2), 466—
488.

Bystricka, J., Kavalcova, P., Musilova, J.,
Vollmannova, A., Té6th, T., Lenkova, M.
(2015). Carrot (Daucus carota L. ssp.
sativus (Hoffm.) Arcang.) as source of
antioxidants. Acta Agric. Slov. 105, 303-
311.

Alasalvar, C., Grigor, J. M., Zhang, D., Quantick,
P. C., & Shahidi, F. (2001). Comparison of
volatiles, phenolics, sugars, antioxidant
vitamins, and sensory quality of different

colored carrot varieties. Journal  of
agricultural and food chemistry, 49(3),
1410-1416.

Molldrem, K. L., Li, J., Simon, P. W. &
Tanumihardjo, S. A. (2004). Lutein and
beta-carotene from lutein-containing yellow
carrots are bioavailable in humans. The
American journal of clinical nutrition, 80(1),
131-136.

Stange, C., & Rodriguez-Concepcion, M. (2015).
Carotenoids in Carrot. In Pigments in
Fruits and Vegetables; Springer Science
and Business Media LLC:
Berlin/Heidelberg, Germany, 217-228.

Hager, T.J., Howard, L.R. (2006). Processing
Effects of Carrot Phytonutrients.
Horticultural Science, 41: 74-79.

Sharma, K. D., Karki, S., Thakur, N. S., & Attri, S.
(2012). Chemical composition, functional
properties and processing of carrot-a
review. Journal of food science and
technology, 49(1), 22—-32.

Leja, M., Kaminska, |., Kramer, M., Maksylewicz-

Kaul, A., Kammerer, D., Carle, R., &
Baranski, R. (2013). The content of
phenolic compounds and radical

scavenging activity varies with carrot origin

and root color. Plant foods for human
nutrition (Dordrecht, Netherlands), 68(2),
163-170.



Obia et al.; Asian J. Res. Med. Pharm. Sci., vol. 14, no. 1, pp. 18-23, 2025; Article no. AJRIMPS.129295

Ismail, J., Shebaby, W. N., Daher, J., Boulos, J.
C., Taleb, R., Daher, C. F., & Mroueh, M.
(2023). The Wild Carrot (Daucus carota): A
Phytochemical  and Pharmacological
Review. Plants (Basel, Switzerland), 13(1),
93.

Myojin, C., Enami, N., Nagata, A., Yamaguchi,
T., Takamura, H., & Matoba, T. (2008).
Changes in the radical-scavenging activity
of bitter gourd (Momordica charantia L.)
during freezing and frozen storage with or
without  blanching. Journal  of  food
science, 73(7), C546—C550.

Phan, M. A. T., Paterson, J., Bucknall, M., &

Arcot, J. (2018). Interactions between

phytochemicals from fruits and vegetables:

Effects on bioactivities and

bioavailability. Critical reviews in food

science and nutrition, 58(8), 1310-1329.

F., Du, B., & Xu, B. (2018). Anti-

inflammatory effects of phytochemicals

from fruits, vegetables, and food legumes:

A review. Critical reviews in food science

and nutrition, 58(8), 1260-1270.

Lecerf, J. M., & de Lorgeril, M. (2011). Dietary
cholesterol: from physiology to
cardiovascular risk. The British journal of
nutrition, 106(1), 6-14.

Xu, Z., McClure, S. T., & Appel, L. J. (2018).
Dietary Cholesterol Intake and Sources
among U.S Adults: Results from National
Health and Nutrition Examination Surveys
(NHANES), 200172014. Nutrients, 10(6),
771.

Wilde, D. W., Massey, K. D., Walker, G. K,
Vollmer, A., & Grekin, R. J. (2000). High-
fat diet elevates blood pressure and
cerebrovascular muscle Ca (2+) current.
Hypertension (Dallas, Tex.: 1979), 35(3),
832-837.

Ingelsson, E., Schaefer, E. J., Contois, J. H.,
McNamara, J. R., Sullivan, L., Keyes, M.
J., Pencina, M. J., Schoonmaker, C.,
Wilson, P. W., D'Agostino, R. B., & Vasan,
R. S. (2007). Clinical utility of different lipid
measures for prediction of coronary heart
disease in men and women. JAMA, 298(7),
776-785.

Duan, Y., Zeng, L., Zheng, C., Song, B., Li, F.,
Kong, X., & Xu, K. (2018). Inflammatory

Zhu,

Links Between High Fat Diets and
Diseases. Frontiers in immunology, 9,
2649.

Carson, J. A. S,, Lichtenstein, A. H., Anderson,
C. A. M., Appel, L. J., Kris-Etherton, P. M.,
Meyer, K. A., Petersen, K., Polonsky, T.,
Van Horn, L., & American Heart

22

Association Nutrition Committee of the
Council on Lifestyle and Cardiometabolic
Health; Council on Arteriosclerosis,

Thrombosis and Vascular Biology; Council

on Cardiovascular and Stroke Nursing;

Council on Clinical Cardiology; Council on

Peripheral Vascular Disease; and Stroke

Council (2020). Dietary Cholesterol and

Cardiovascular Risk: A Science Advisory

from the American Heart

Association. Circulation, 141(3), e39—e53.

J. A., Jarzebska, N., Raubenheimer, D.,

Simpson, S. J., Rodionov, R. N. &

O'Sullivan, J. F. (2020). Cardio-Metabolic

Effects of High-Fat Diets and Their

Underlying Mechanisms-A Narrative

Review. Nutrients, 12(5), 1505.

Guo, Z., Ali, Q., Abaidullah, M., Gao, Z., Diao, X.,
Liu, B., Wang, Z., Zhu, X., Cui, Y., Li, D., &
Shi, Y. (2022). High fat diet-induced
hyperlipidemia and tissue steatosis in
rabbits through modulating ileal microbiota.
Applied microbiology and biotechnology,
106(21), 7187-7207.

Stellaard F. (2022). From Dietary Cholesterol to
Blood Cholesterol, Physiological Lipid
Fluxes, and Cholesterol
Homeostasis. Nutrients, 14(8), 1643.

Zhao, B., Gan, L., Graubard, B. I., Mannisto, S.,
Albanes, D., & Huang, J. (2022).
Associations of Dietary Cholesterol, Serum
Cholesterol, and Egg Consumption with
Overall and Cause-Specific Mortality:
Systematic Review and Updated Meta-
Analysis. Circulation, 145(20), 1506-1520.

Kirkpatrick, C. F., Sikand, G., Petersen, K. S,
Anderson, C. A. M., Aspry, K. E., Bolick, J.
P., Kris-Etherton, P. M., & Maki, K. C.
(2023). Nutrition interventions for adults
with dyslipidemia: A Clinical Perspective
from the National Lipid
Association. Journal of clinical
lipidology, 17(4), 428-451.

Ayeni, A., Abubakar, A., Aliyu, N., Uhomoibhi, L.,
& Garba, 1. (2019). ‘Acute and sub-acute
toxicity of the crude extracts of the aerial
parts of Daucus carota L. in laboratory
rats’. Journal of Medicinal Plants for
Economic Development, 3(1), a69.

Anne Moorhead, S., Welch, R. W., Barbara, M.,
Livingstone, E., McCourt, M., Burns, A. A,,
& Dunne, A. (2006). The effects of the fibre
content and physical structure of
carrots on satiety and subsequent intakes
when eaten as part of a mixed meal. The
British journal of nutrition, 96(3), 587-
595,

Wali,



Obia et al.; Asian J. Res. Med. Pharm. Sci., vol. 14, no. 1, pp. 18-23, 2025; Article no. AJRIMPS.129295

Nicolle, C., Cardinault, N., Aprikian, O.,
Busserolles, J., Grolier, P., Rock, E.,
Demigné, C., Mazur, A., Scalbert, A,
Amouroux, P., & Rémésy, C. (2003). Effect
of carrot intake on cholesterol metabolism
and on antioxidant status in cholesterol-fed
rat. European journal of nutrition, 42(5),
254-261.

Feingold, K. R. (2024). The Effect of Diet on
Cardiovascular Disease and Lipid and
Lipoprotein Levels. In K. R. Feingold (Eds.)
et. al., Endotext. MDText.com, Inc.

Obia, O., & Eifuobhokhan, J. (2024). Effect of
Justicia carnea leaf extract on plasma and
fecal lipid profile in high-fat diet fed wistar
rats. International Journal of Health and
Pharmaceutical Research. 9(4), 64-70.

Eifuobhokhan, J., Obia, O., & Charles, C. (2024).
Justicia carnea leaf extract improves
intestinal transit in high-fat diet induced
delayed gut motility in wistar rats.
European Journal of Pharmaceutical and
Medical Research. 11(12), 50-54.

Cheng, H. M., Koutsidis, G., Lodge, J. K., Ashor,
A., Siervo, M., & Lara, J. (2017). Tomato
and lycopene supplementation and
cardiovascular risk factors: A systematic
review and meta-
analysis. Atherosclerosis, 257, 100-108.

Obia, O., & Asuquo, E.A. (2018). “Endogenous
Antioxidant Responses to Dietary Honey
Supplementation in  Alloxan induced
Diabetic Wistar Rats”. IOSR Journal of
Nursing and Health Science (IOSRJNHS).

7 (6), 37-40.
Obia, O., E. Odum, J.,, & N. Chuemere, A.
(2018). Nephroprotective and

Antihyperlipedemic Activity of Honey in
Alloxan Induced Diabetic Wistar
Rats. International Journal of Biochemistry
Research & Review, 22(1), 1-7.

Aune D. (2019). Plant Foods, Antioxidant
Biomarkers, and the Risk of
Cardiovascular Disease, Cancer, and
Mortality: A Review of the

Evidence. Advances in nutrition (Bethesda,
Md.), 10(Suppl_4), S404-S421.

Chinko, B. C., Pughikumo, D. T., Obia, O., Udeh,
W. C., & Hart, V. O. (2023). Honey
Attenuates Phenylhydrazine-Induced
Hematotoxicity and Oxidative Stress in
Male Wistar Rats. International Blood
Research & Reviews, 14(3), 10-18.

Marston, N. A., Giugliano, R. P., Im, K,
Silverman, M. G., O'Donoghue, M. L.,
Wiviott, S. D., Ference, B. A., & Sabatine,
M. S. (2019). Association Between
Triglyceride Lowering and Reduction of
Cardiovascular Risk Across Multiple Lipid-

Lowering Therapeutic Classes: A
Systematic Review and Meta-Regression
Analysis of Randomized Controlled

Trials. Circulation, 140(16), 1308-1317.

Sirtori, C. R., & Fumagalli, R. (2006). LDL-
cholesterol lowering or HDL-cholesterol
raising for cardiovascular prevention. A
lesson from cholesterol turnover studies
and others. Atherosclerosis, 186(1),
1-11.

Kjeldsen, E. W., Nordestgaard, L. T., & Frikke-
Schmidt, R. (2021). HDL Cholesterol and
Non-Cardiovascular Disease: A Narrative
Review. International journal of molecular
sciences, 22(9), 4547.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2025): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/129295

23


https://www.sdiarticle5.com/review-history/129295

