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Tubers have been recognized as a valuable source of 
essential macro- and micronutrients vital for overall 
health. Among these, tigernut has been gaining 
popularity due to its rich composition. This tuber 
contains bioactive compounds such as sterols, alkaloids, 
tannins, saponins, resins, and vitamins E and C. Natural 
antioxidants have attracted significant attention from 
nutritionists, food manufacturers, medical 
professionals, and consumers due to their numerous 
health benefits. This study aimed to examine the effect 
of tigernuts on human vitamin A, C, and E levels in 
normal-weight male subjects under resting conditions, 
as well as to explore potential mechanisms of action. 
Methods: The study involved forty (40) male 
participants who were non-habitual tigernut 
consumers, aged 18–28 years. Anthropometric data 
were recorded for control subjects, who then rested for 
1 hour and 30 minutes. Serum vitamin C levels were 
analyzed using a spectrophotometric method, with 
ascorbic acid showing maximum absorption at 478.5 nm 
in methanolOn a separate day, each participant was 
given 5g of tigernut to chew as a bolus, with the same 
subjects serving as both control and test 
participants.The findings revealed that tigernut 
consumption significantly increased (P < 0.05) vitamin 
E levels from 0.09573 ± 0.021 to 0.8430 ± 0.057 mg/%. In 
contrast, vitamin A levels significantly decreased (P < 
0.05) from 291.8 ± 29.50 to 97.89 ± 32.36 mg/%. Vitamin 
C levels also declined post-consumption, from 1.586 ± 
0.201 to 1.188 ± 0.080 mg/%, though this decrease was 
not statistically significant.The results suggest that 
tigernut consumption enhances vitamin E levels while 
reducing both vitamin A and C levels in normal-weight 
male subjects 
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INTRODUCTION 
Cyperus esculentus L., commonly referred to as earthnut (chufa, earth 

almond), is a perennial tuberous plant belonging to the sedge family (Cyperaceae). 
It is widely cultivated in Brazil, Spain, East Africa, and several West African 
countries, including Nigeria [1]. In Ukraine, earthnut is grown in experimental 
and homestead plots. Cyperus esculentus L. is valued for its small, sweet, almond-
shaped tubers, which serve as a source of edible oil [2]. These tubers, located at 
the plant’s roots, possess a hard shell, a crisp texture, and a naturally sweet taste. 
The use of chufa tubers as a food source dates back to ancient times, owing to 
their high nutritional content. They contain 20–25% lipids, 20–35% starch, 12–
28% sugars, and 5–9% proteins [3]. The oil extracted from these tubers finds 
applications in the food and processing industries, as well as in medicine. Given 
their biologically active compounds, earthnut tubers are considered promising 
for the development of dietary, children’s, and specialized food products [2]. 

 

LITERATURE REVIEW 
This plant is extensively cultivated and consumed as a dietary supplement 

in the Arabian Peninsula and other regions. It is a fibrous-rooted, upright 
perennial that grows to heights of 1 to 3 feet and propagates via seeds and 
rhizomes [4]. The tubers of Cyperus esculentus (CE) are edible and have a 
characteristic sweet, nutty flavor. In Nigeria, fresh tubers are consumed in 
various ways, including roasting, baking, drying, eating raw, or processing into 
a beverage known as kunnu [5]. The fat content of C. esculentus is comparable to 
that of the olive plant, comprising 72% unsaturated fatty acids (oleic acid and 
linoleic acid) and 28% saturated fatty acids (palmitic acid and stearic acid). 
Extracts from C. esculentus have demonstrated anti-cancer, antimicrobial, anti-
diarrheal, and anti-flatulence properties and have been used in treating anemia, 
urinary tract infections, and high cholesterol levels [4]. 

Beyond its role as a food source, the tubers of Cyperus esculentus have 
additional applications. In Spain, for example, they are utilized to produce a 
milk-like drink called horchata [6]. Tiger nut is highly nutritious, possessing a fat 
composition akin to that of olives, and is naturally gluten- and cholesterol-free. 
It is also one of the richest sources of flavonoids and contains significant amounts 
of water, fiber, alkaloids, digestible carbohydrates, saponins, and fatty oils 
(glycerides). Additionally, it provides essential minerals such as phosphorus, 
potassium, calcium, iron, zinc, magnesium, and manganese [7,8]. 

The oil extracted from Cyperus esculentus (tiger nut) is abundant in 
monounsaturated fatty acids, similar to the oils found in olives, avocados, and 
hazelnuts [9]. This monounsaturated oil contains high concentrations of 
unsaponifiable matter, phospholipids, and bioactive compounds, including 
tocopherols, phytosterols, and polyphenols. The small, round tubers growing 
along the roots have a mildly almond-like taste and can be consumed raw, 
cooked, or used to prepare the traditional drink orxata [10,11,12]. Research has 
also shown that tiger nut contains phytosterols, ascorbic acid (Vitamin C), 
tocopherol (Vitamin E), and β-carotene. These compounds, along with the 
unsaturated fatty acids present in tiger nut oil, may contribute to its overall 
antioxidant activity [13,14]. 
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Various plants and their bioactive compounds have been identified for 
their potential in addressing health concerns. Certain medicinal plants, such as 
tiger nut (Cyperus esculentus), have demonstrated notable health benefits [15]. 
Approximately 160 phytochemical compounds from 101 plant species have been 
reported to offer potential liver and kidney protection. Even today, medicinal 
plants play a significant role in the treatment of liver and kidney disorders [16]. 

According to the World Health Organization, diabetes mellitus has 
evolved into a global non-communicable epidemic. It poses both medical and 
social challenges due to its rapid prevalence and the development of severe 
complications, such as angiopathies, which significantly impact quality of life 
and life expectancy [17]. Modern pharmacotherapy increasingly integrates 
traditional medicinal knowledge, particularly the use of phytopreparations [18]. 
Herbal remedies are being explored as monotherapy for preventing type 2 
diabetes mellitus or as early-stage interventions for the disease. The search for 
new treatments for metabolic disorders linked to diabetes remains a high priority 
in both pharmacy and medicine. Phytotherapy is considered a promising 
alternative due to its advantages over synthetic drugs, including low toxicity, 
mild pharmacological effects, and suitability for prolonged use with minimal 
side effects [2]. There is growing public interest in identifying medicinal plants 
with a long history of use and fewer adverse effects. The primary aim of utilizing 
such plants is to manage metabolic disorders, as plant-derived metabolites 
closely resemble those of the human body [19]. In this context, the present study 
investigated the impact of Cyperus esculentus (CE) on antioxidant vitamin levels 
in normal-weight male subjects and explored potential mechanisms through 
which CE might influence these vitamin levels. 

METHODOLOGY 
Subjects  

The study involved 40 normal-weight male volunteers (18-28 years) from 
Ambrose Alli University, who were non-habitual Tigernut chewers. Their health 
status was assessed via questionnaire and physical examination, with informed 
consent and ethical approval obtained. 
Inclusion/Exclusion Criteria 

Subjects with hypertension, kidney, heart-related conditions, ulcers, 
diabetes, or other health issues were excluded. Normal-weight individuals (BMI 
18.5-25.0 kg/m²) were studied, with age, weight, height, BMI, blood pressure, 
and heart rate recorded before the study. 
Determination of Body Mass Index  

Body mass index (BMI) was calculated as weight (kg) divided by height 
squared (m²). Subjects removed shoes and heavy clothing before measurement, 
with weight taken using a Camry balance (Italy) and height measured using a 
Henglida stadiometer (China). Individuals with a BMI of 18.5–24.9 were 
included. 

Control subjects arrived at the laboratory fasting and rested before data 
collection. After recording anthropometric measurements, they relaxed for 1 
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hour 30 minutes before blood samples were taken for antioxidant vitamin 
analysis. Serum vitamin C was measured spectrophotometrically at 478.5 nm in 
methanol, while vitamins E and A were analyzed separately, with α-tocopherol 
absorbing maximally at 285 nm in methanol. 

On a separate day, the same individuals acted as test subjects and 
consumed 5g of tigernuts as a bolus. They then drank 50ml of water to aid 
digestion. After resting for 1 hour 30 minutes, a second blood sample was 
collected for antioxidant vitamin analysis. 
Collection of Blood Sample 

A 7ml blood sample was drawn from the medial cubital vein using a 
vacutainer syringe on the same day as serum collection. The sample was 
transferred to an anticoagulant-free tube, allowed to clot for 60 minutes, and then 
centrifuged at 3,000 rpm for 10 minutes at room temperature to separate the 
serum. 
Statistical Analysis 

Statistical analyses were carried out using Graph Pad Prism Statistical 
Software version 8.1.The results were presented as Mean ± SEM. A P-value of 
less than 0.05 was considered to be statistically significant. 
 
RESULT 
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Fig I Showing the Effect of Tiger Nut Consumption on Vitamin E in Young Adult 

Individuals 

 
There was a significant increase after consumption of tigernuts compared 

with before consumption 
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Fig II Showing the Effect of Tigernuts Consumption on Vitamin A in Young 

Adult Individuals 
 

There was a significant decrease after consumption of Tiger nut compared 
with before consumption 
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Fig III Showing the Effect of Tiger Nut Consumption on Vitamin C in Young 

Adult Individuals 
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 There was no significant difference after consumption of tigernuts 
compared with before consumption 
DISCUSSION 

The study explored the impact of tigernut consumption on the levels of 
Vitamins A, C, and E (antioxidant vitamins) in normal-weight male subjects at 
rest, as well as the potential mechanisms underlying these effects. The results 
showed a significant increase (P < 0.05) in Vitamin E levels, which rose from 
0.09573 ± 0.021 to 0.8430 ± 0.057 mg/%. In contrast, there was a significant 
decrease (P < 0.05) in Vitamin A levels, dropping from 291.8 ± 29.50 to 97.89 ± 
32.36 mg/%. Meanwhile, Vitamin C levels exhibited a non-significant decline 
following tigernut consumption, decreasing from 1.586 ± 0.201 to 1.188 ± 0.080 
mg/%. 

Tigernuts contain various bioactive compounds, including sterols, 
alkaloids, tannins, saponins, resins, phenols, and Vitamins A, B, C, D, and E. The 
tuber is highly nutritious, comprising 22.14–44.92% lipids, 3.28–8.45% proteins, 
23.21–48.12% starch, 8.26–15.47% fibers, and 1.60–2.60% ashes. Tigernuts also 
serve as a rich source of edible oils, particularly monounsaturated fatty acids, 
with a nutritional profile comparable to olive oil. Given its high lipid content 
(22.14–44.92%), the fatty acid composition of tigernut oil closely mirrors that of 
olive oil, which is widely regarded as one of the healthiest dietary fats. 
Additionally, tigernuts contain essential minerals such as sodium, potassium, 
calcium, iron, magnesium, zinc, copper, and phosphorus. The high antioxidant 
content of tigernut oil contributes to its superior oxidative stability compared to 
other vegetable oils. 

The tuber also contains 77.49–80.01% essential fatty acids and 31.32–34.03 
mg/100 g of essential amino acids. As a result, Cyperus esculentus oil aligns with 
medical recommendations that emphasize the benefits of consuming edible oils 
with more than 80% unsaturated fatty acids. Tigernuts are particularly rich in 
disaccharides, especially D-sucrose, which, when hydrolyzed, produces D-
glucose, D-galactose, D-xylose, and D-arabinose. The tubers have been identified as 
a valuable source of essential macro- and micronutrients, including proteins, 
calcium, and Vitamin C, all of which are vital for human health. Tigernuts, in all 
their varieties, are rich in essential minerals required for metabolic processes. As 
a plant with potent antioxidant properties, tigernuts also contain Vitamins A, C, 
D, and E, among others. 

Research conducted by [20] examined the antioxidant potential of 
different extracts from Cyperus esculentus. Both hexane and methanol extracts 
exhibited significant antioxidant activity, comparable to standard antioxidants 
such as ascorbic acid, α‐tocopherol, and butylated hydroxylanisole (BHA). The 
observed free radical scavenging activity of tigernuts was attributed to the 
presence of phytochemicals such as flavonoids and phenolics. Similarly, a study 
on tigernut oil from Xinjiang, China, revealed that the oil possessed strong 
antioxidant and free radical scavenging properties in female experimental mice 
[21]. Growing interest in plant-based compounds for managing oxidative stress-
related diseases underscores the need for further development of nutraceutical 
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products derived from tigernuts and similar botanical sources, provided their 
efficacy is thoroughly validated. 

Several factors may have contributed to the observed increase in Vitamin 
E levels. Among the antioxidant vitamins studied, Vitamin E likely exhibited the 
highest antioxidant activity. These findings are consistent with the research by 
[20], which linked the free radical scavenging potential of tigernuts to their 
phytochemical composition, including flavonoids and phenolics. Likewise, [21] 
reported that tigernut oil demonstrated notable antioxidant effects in female 
experimental mice, further supporting its potential role in counteracting 
oxidative stress. This suggests that tigernuts could be beneficial in the prevention 
and management of oxidative stress-related diseases. 

Oxidative stress is a major contributor to the development of chronic 
diseases such as cancer, diabetes, and obesity [22]. Antioxidants play a crucial 
role in mitigating oxidative stress by neutralizing free radicals [23]. Given their 
health benefits, natural antioxidants are attracting considerable interest from 
nutritionists, food manufacturers, medical professionals, and consumers. 

In addition to minerals, vitamins are essential for enzyme production, 
hormone synthesis, and various biological processes required for proper growth 
and development [24]. The vitamins present in Cyperus esculentus contribute to 
cell formation, tissue repair, and other critical metabolic functions. The 
significant increase in Vitamin E levels observed in this study may be linked to 
tigernuts’ high vitamin content and the body's metabolic state during the 
experiment. Additionally, Vitamin C plays a crucial role in the synthesis of 
collagen, hormones, and neurotransmitters, suggesting a potential interaction 
between Vitamin C and Vitamin E in metabolic pathways. 

Regarding Vitamin C, its high concentration in Cyperus esculentus may 
enhance its solubility and facilitate iron absorption, thereby boosting antioxidant 
activity. This process may contribute to the prevention of conditions such as 
coronary artery disease and cancer. However, the decline in Vitamin C levels 
observed in this study, though not statistically significant, suggests the 
possibility of a threshold effect, wherein excessive intake leads to a diminishing 
return. 

Tigernuts are also rich in Vitamin B1 (thiamine), which plays a key role in 
energy metabolism, and Vitamin D, which is essential for bone and muscle health. 
The association of Vitamins D, B1, and C with the absorption of minerals like 
phosphate, magnesium, and calcium further underscores their biological 
significance. Additionally, vitamins act as coenzymes in macronutrient 
metabolism, a role that may extend to Vitamin E. The importance of vitamins in 
maintaining overall health cannot be overstated, as they serve as an additional 
source of essential nutrients, including Vitamin C, Vitamin B1, and Vitamin D. 
Thiamine (B1) aids in regulating the central nervous system and helps the body 
adapt to stress, while Vitamin E contributes to cardiovascular health by 
preventing lipid oxidation, thereby reducing the risk of coronary artery disease. 

As previously discussed, various factors influencing the levels of Vitamins 
C and E may have similarly affected Vitamin A levels. In this study, Vitamin A 
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exhibited the weakest antioxidant activity, potentially due to lower scavenging 
capacity, a reduced physiological demand for Vitamin A at the time of the 
experiment, or an excess of Vitamin A prior to the study. Additionally, the way 
tigernuts were processed may have influenced the observed changes in Vitamin 
A levels. These factors likely contributed to the significant reduction in Vitamin 
A levels observed in the study. 

Tigernuts have numerous applications beyond direct consumption. They 
can be processed into juice for beverages or used in animal feed. Research 
suggests that processing or thermal treatment of plant materials can either 
increase, decrease, or have no effect on antioxidant capacity [25]. Consequently, 
the processing or thermal treatment of tigernuts may have influenced the 
antioxidant vitamin levels, particularly those of Vitamins A, C, and E. 

 
CONCLUSIONS AND RECOMMENDATIONS 

In conclusion, tigernut consumption resulted in an increase in Vitamin E 
levels and a decrease in both Vitamin A and Vitamin C levels in normal-weight 
male subjects. The potential mechanisms underlying these effects have been 
explored in this study.  
 
ACKNOWLEDGMENT 

The authors acknowledge the entire staff of Ohilux Global Laboratory, 
Ekpoma, Edo State, Nigeria. 
Conflict of Interest 

The authors declare that we have no financial or personal relationship(s) 
which may have inappropriately influenced us in writing this paper. 
Author Contributions 
1. Igbinovia, Edokpolor N. conceptualized the research, was involved in data 

curation and supervision of the research  
2. Ohiwerei, Wisdom O. was involved in the formal analysis, investigation, 

methodology and reviewing of the manuscript 
3. Ohiwerei, Faith O. was involved in investigation and review of the 

manuscript 
4. Olugbenga, Mary A. was involved in validation of the research and writing 

of the initial manuscript 
5. Festus, Oloruntoba O. was involved in the preparation of the initial 

manuscript and data visualization 
6. Onokevbagbe, Elisha I. was involved in funding acquisition, providing 

essential materials and reagents for the research 
Data Availability Statement: The data that support the findings of this study are 
available on request from the corresponding author. The data are not publicly 
available due to patient confidentiality. 
 

REFERENCES 
Abimbade SF, Oloyede GK, Nwabueze CC. Antioxidant and toxicity screenings 

of extracts obtained from Cyperus esculentus.2014 
Akabassi GC, Palanga KK, Padonou EA, Dagnon YD, Tozo K, Assogbadjo AE. 

Biology, production constraints and uses of Cyperus exculentus 



International Journal of Applied and Scientific Research (IJASR) 
Vol. 2, No. 11, 2024: 897-906 

                                                                            

                                                                                           

  905 
 

L.(neglected and underutilized crop species), implication for valorization: a 
review. Genetic Resources and Crop Evolution. 2022 Jun;69(5):1979-92. 

Ali SA, Sharief NH, Mohamed YS. Hepatoprotective activity of some medicinal 
plants in Sudan. Evidence‐Based Complementary and Alternative 
Medicine. 2019;2019(1):2196315. 

Ashaolu TJ, Adeyeye SA. African Functional Foods and Beverages: A Review. 
Journal of Culinary Science & Technology. 2024 Jan 2;22(1):142-77. 

Bamishaiye EI, Bamishaiye OM. Tiger nut: as a plant, its derivatives and benefits. 
African Journal of Food, Agriculture, Nutrition and Development. 
2011;11(5):5157-70. 

Battuta-Dawlah ST. Physicochemical, Functional Properties And Mycotoxin 
Occurrence Of Ghanaian Tigernuts (Cyperus Esculentus L.) (Doctoral 
dissertation, University of Ghana). 2020. 

Dewanto V, Wu X, Adom KK, Liu RH. Thermal processing enhances the 
nutritional value of tomatoes by increasing total antioxidant activity. 
Journal of agricultural and food chemistry. 2002 May 8;50(10):3010-4. 

Donnelly R, Horton E, editors. Vascular complications of diabetes: current issues 
in pathogenesis and treatment. John Wiley & Sons; 2008 Apr 15. 

Duke JA. Alphabetical Listing of Plants. InHandbook of Edible Weeds 2019 Jul 
23 (pp. 15-216). CRC Press. 

Edo GI, Samuel PO, Nwachukwu SC. Bioactive compounds and biological 
activities of tiger nut (Cyperus esculentus L.). Bioactive compounds in the 
storage organs of plants. 2023:1-28. 

Ezeh O, Gordon MH, Niranjan K. Tiger nut oil (Cyperus esculentus L.): A review 
of its composition and physico‐chemical properties. European journal of 
lipid science and technology. 2014 Jul;116(7):783-94. 

Godswill AG, Somtochukwu IV, Ikechukwu AO, Kate EC. Health benefits of 
micronutrients (vitamins and minerals) and their associated deficiency 
diseases: A systematic review. International Journal of Food Sciences. 2020 
Jan 7;3(1):1-32. 

Hassan HA. Effect of dietary supplementation with tigernut tubers on 
streptozotocin-induced diabetic rats. The Egyptian Journal of Hospital 
Medicine. 2007 Oct 1;29(1):475-85. 

Hernández-Olivas E, Asensio-Grau A, Calvo-Lerma J, García-Hernández J, 
Heredia A, Andrés A. Content and bioaccessibility of bioactive compounds 
with potential benefits for macular health in tiger nut products. Food 
Bioscience. 2022 Oct 1;49:101879. 

Jing S, Ouyang W, Ren Z, Xiang H, Ma Z. The in vitro and in vivo antioxidant 
properties of Cyperus esculentus oil from Xinjiang, China. Journal of the 
Science of Food and Agriculture. 2013 Apr;93(6):1505-9. 

Marchyshyn S, Slobodianiuk L, Budniak L, Ivasiuk I. Hypoglycemic effect of 
Cyperus esculentus L. tubers extract. Pharmacologyonline. 2021;2:1383-92. 

Mohdaly AA. Tiger nut (Cyperus esculentus L.) oil. Fruit oils: Chemistry and 
functionality. 2019:243-69. 



Edokpolor, Wisdom, Oloruntoba, Elisha, Adisa 

906 
 

Njoku-Oji NN, Ifegwu NO, Umahi GO, Sobanke AO, Uchefuna RC. Beneficial 
effects of ethanolic seed extract of Cyperus esculentus on blood glucose and 
sperm quality in alloxan-induced diabetic rats. IOSR Journal of Pharmacy 
and Biological Sciences IOSR-JPBS. 2019;14:84-90. 

Pastushenkov AL. Phytotherapy in Total Treatment-and-Prophylactic Actions of 
Health Care and Training in Russia. Biomedical and Pharmacology Journal. 
2017 Sep 25;10(3):1469-74. 

Rebezov M, Usman Khan M, Bouyahya A, Imran M, Tufail T, Loretts O, 
Neverova O, Artyukhova S, Kuznetsova E, Ermolaev V, Balahbib A. 
Nutritional and technical aspect of tiger nut and its micro-constituents: An 
overview. Food Reviews International. 2023 Aug 18;39(6):3262-82. 

Ribera AE, Zuñiga G. Induced plant secondary metabolites for phytopatogenic 
fungi control: a review. Journal of soil science and plant nutrition. 2012 
Dec;12(4):893-911. 

Sabiu S, Ajani EO, Sunmonu TO, Ashafa AO. Kinetics of modulatory role of 
Cyperus esculentus L. on the specific activity of key carbohydrate 
metabolizing enzymes. African Journal of Traditional, Complementary and 
Alternative Medicines. 2017 Aug 3;14(4):46-53. 

Sánchez‐Zapata E, Fernández‐López J, Angel Pérez‐Alvarez J. Tiger nut 
(Cyperus esculentus) commercialization: health aspects, composition, 
properties, and food applications. Comprehensive Reviews in Food Science 
and Food Safety. 2012 Jul;11(4):366-77. 

Singh RP, Sharad S, Kapur S. Free radicals and oxidative stress in 
neurodegenerative diseases: relevance of dietary antioxidants. J Indian 
Acad Clin Med. 2004 Jul;5(3):218-25. 

Valko M, Leibfritz D, Moncol J, Cronin MT, Mazur M, Telser J. Free radicals and 
antioxidants in normal physiological functions and human disease. The 
international journal of biochemistry & cell biology. 2007 Jan 1;39(1):44-84. 

 


