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Abstract
Gongronema latifolium, commonly known as utazi, is a tropical rainforest plant used as a spice and vegetable in 
traditional medicine. This study investigated the phytochemical, nutritional, and antioxidant properties of utazi 
leaves, comparing fresh and dry samples using standard analytical methods. Phytochemical analysis revealed 
that fresh leaves had higher alkaloid (7.40 ± 0.06mg/100g) and tannin (4.58 ± 0.09 mg/100g) concentrations 
compared to dry leaves (7.00 ± 0.06mg/100g and 3.24 ± 0.10mg/100g, respectively). At the same time, flavonoid 
levels were marginally higher in dry leaves (31.06 ± 0.17mg/100g) than in fresh leaves (30.02 ± 0.23mg/100g). 
The proximate analysis demonstrated that drying significantly reduced moisture content from 78.60% in fresh 
leaves to 13.2% in dry leaves and concentrated proteins from 2.43% to 25.98%, ash from 2.80% to 8.54%, fibre 
from 2.40% to 12.33%, fat from 1.20% to 1.97%, and carbohydrates from 12.57% to 45.57%. Vitamin analysis 
indicated slight variations in beta-carotene (478.2 mg/100g in fresh leaves compared to 477.1 mg/100g in dry 
leaves), vitamin C (43.68 mg/100g in fresh leaves compared to 44.27 mg/100g in dry leaves), vitamin E (0.57 
mg/100g in fresh leaves compared to 0.46 mg/100g in dry leaves), and vitamin B  (0.29 mg/100g in fresh leaves 1

compared to 0.24 mg/100g in dry leaves). The study underscored utazi's potential as a functional food rich in 
bioactive compounds, with drying enhancing its nutritional content by concentrating key nutrients. These 
findings provide a basis for the culinary and medicinal applications of utazi, highlighting its value in traditional 
medicine and its potential as a health-promoting ingredient.
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Introduction
Medicinal plants have been used for centuries to prevent 
and cure diseases, with a significant portion of the 
world's population still relying on traditional or herbal 
medicine for treatment. These plants have been the basis 
of treatment for various diseases across cultures and 
continents (Fitzgerald et al., 2020). The medicinal value 
of plants lies in the chemical substances they contain, 
which can produce a definite physiological action on the 
human body. Medicinal plants are rich sources of 
ingredients that can be used in drug development and 
synthesis. They are important sources of drugs for 
treating several ailments and can be used alone or 
combined with other plants. Traditional medicinal plant 
use is widespread in many countries, including China, 

India, Japan, Pakistan, Sri Lanka, Thailand, Ghana, and 
Nigeria (Parsaeimehr et al., 2017). The medicinal value 
of medicinal plants shows great potential for the 
discovery and development of pharmaceuticals due to 
the chemical substances contained in them. Many plants 
have been used in traditional medicine for years, and 
some have been found to work effectively (Sofowora et 
al., 2013). The term "crude drugs of natural or biological 
origin" describes whole plants or parts of plants with 
medicinal properties. Examples of medicinal plants 
include Syzygium Aromaticum (Clove), Jasmminum 
Officinale (Jasmine), Laurus Noblis (Bay leave), 
Psidium Guajava (Guava), Mormodica Charantia, 
Tinospora Cadifolia (Guduchi), and Gongronema 
latifolium (Utazi). These plants have been used to treat 
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conditions such as upset stomach, toothache, diarrhoea, 
malaria, and diabetes (Rasool, 2014).

Gongronema latifolium, commonly known as Utazi or 
Arokeke, is a tropical rainforest plant native to West 
Africa. It is widely used in traditional medicine and as a 
food ingredient in various parts of Nigeria, particularly 
in the southern and eastern regions. The plant is known 
for its rich nutritional and medicinal properties, making 
it a valuable resource for health and culinary purposes 
(Kiran et al., 2018).  Utazi leaves are rich in fats, 
proteins, vitamins, minerals, and essential amino acids, 
making it a nutritious addition to soups, salads, and 
other dishes. The plant is a spice and vegetable in 
traditional dishes like Isiewu, nkwobi, abacha, and ofe 
nsala. Its extracts have been found to have anti-
inflammatory, antifungal, and antimicrobial properties, 
making it a valuable remedy for various health issues 
(Eleyinnu, 2007). Utazi is used in traditional medicine 
to treat various health issues, and its extracts have been 
found to have pharmacological activities such as 
hypoglycaemic, hypolipidemic, and antioxidant effects 
(Amrelia, 2022). The plant is deeply rooted in the 
culture of the Igbo and other ethnic groups in Nigeria, 
where it is used in various traditional dishes and as a 
remedy for various health issues. In conclusion, 
Gongronema latifolium (Utazi) is a versatile plant with 
significant nutritional and medicinal properties. Its use 
in traditional medicine and as a food ingredient is deeply 
rooted in the culture of Nigeria, particularly in the 
southern and eastern regions. This research aimed to 
assess the phytochemical and nutritional composition of 
dried and fresh leaves of Gongronema latifolium 
(Utazi). This study aimed to determine the nutritional 
and phytochemical components of the dried and fresh 
Gongronema latifolium, a spice and vegetable 
commonly used in the Southern and Eastern parts of 
Nigeria. 

Materials and Methods
Sample Collection and Identification
The leafy vegetable, Gongronema latifolium, was 
obtained from the Edim Otop market of Atimbo, Calabar 
Municipal, Calabar, Cross River State, Southern 
Nigeria. The sample was taken to the Plant and 
Ecological Studies Department at the University of 
Calabar for taxonomical identification.
Sample Preparation
The sample was sorted to remove any bad leaves. The 
leaves were then rinsed with distilled water to remove 
dirt and dust. The leaves were separated into equal 
quantities, A and B. Quantity A was sun-dried for 7 days. 
Quantity B was kept fresh under controlled conditions to 
prevent desiccation or moisture loss until the analysis.
Phytochemical Analysis
Phytochemicals were extracted using various solvents 
and methods, including methanol, ethanol, and diethyl 
ether. The extracts were filtered, evaporated, and 
weighed to determine the presence and concentration of 
flavonoids, saponins, phenols, alkaloids, tannins, 
steroids, and oxalates. Briefly, Flavonoids were 
extracted by taking 100g of the plant sample and mixing 

it with 100 ml of 80% aqueous methanol at room 
temperature. The solution was then filtered and 
evaporated to dryness. Saponins were extracted by 
dispersing 20g of each sample in 200 ml of 20% ethanol 
and heating the mixture for four hours. The mixture was 
filtered and re-extracted with another 200ml of 20% 
ethanol. Phenols were extracted by boiling the fat-free 
sample with 50ml of ether, followed by treatment with 
ammonium hydroxide and amyl alcohol. For alkaloids, 
5g of the sample was extracted with 200 ml of 20% 
acetic acid in ethanol, filtered, and concentrated 
ammonium hydroxide was added until the preparation 
was complete. Tannins were extracted by mixing 500mg 
of the sample with 50ml of distilled water, filtering the 
mixture, and measuring absorbance after mixing with 
FeCl3 and potassium ferrocyanide. Steroids were 
extracted by taking 5g of the finely powdered sample, 
mixing it with 50 ml of pyridine, and incubating it with 
metallic copper powder. Oxalates were detected by 
soaking 1g of the sample in 75 ml of 1.5N H2SO4, 
filtering the solution, and mixing the filtrate with 0.1M 
KMnO4 (Offor & Uchenwoke, 2015).
Proximate Analysis
The proximate analysis included determining moisture 
content, ash, and fibre using the AOAC (2000) method. 
Protein content was determined using the Kjeldahl 
method, while the lipid content was determined using 
the Bligh & Dyer (1959) method. Carbohydrate was 
analysed by difference. Briefly, moisture content was 
calculated by drying the sample at 105°C for three hours 
and then reweighing it. Protein content was determined 
by digesting 1g of the sample with Kjeldahl catalyst and 
200 ml of concentrated H2SO4 and using a specific 
calculation formula. Ash content was measured by 
heating the sample at 550°C overnight and reweighing 
it. Lipid content was determined gravimetrically after 
homogenising 20g of the sample with chloroform and 
methanol. Fibre content was calculated by heating the 
sample with 0.25M sulphuric acid, igniting it at 550°C 
to obtain ash, and weighing it. Carbohydrate content 
was calculated by subtracting the percentages of 
moisture, protein, fat, fibre, and ash from 100
Vitamin Analysis
Beta-carotene, Vitamins C, E, and B1 were determined 
using various analytical methods (Kurilich., & Juvik, 
1999; Pearson D, 1975). Vitamin A was analysed using a 
reflux method, Vitamin C using a TCA-DNPH method, 
Vitamin E using a hexane/toluene extraction method, 
and Vitamin B1 using a potassium dichromate method. 
Briefly, Vitamin A was determined by mixing 5g of the 
sample with absolute alcohol and potassium hydroxide, 
boiling the mixture gently, cooling it, washing it with 
ether, and calculating absorbance after evaporation. 
Vitamin C was measured by mixing 200µl of the 
extracted sample with TCA and DNPH, incubating at 
37°C, and reading absorbance at 520nm. Vitamin E was 
extracted from 300mg of the sample using ethanol and 
hexane/toluene mixture, and the absorbance was 
recorded at 295nm. Thiamine (Vitamin B1) was 
analysed by homogenising 5g of the sample with 
ethanol sodium hydroxide, filtering, developing the 
colour with potassium dichromate, and reading the 
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absorbance at 360nm.
Data analysis
Laboratory analytical results were compiled, entered 
into the computer, and analysed using a Microsoft Excel 
2013 spreadsheet and expressed as mean ± SD. 
Data availability Statement
This article contains the results supporting this study's 
findings. The authors can provide any additional 
information upon request.

Results
Phytochemical Composition of Gongronema 
latifolium (Utazi)
The results of the phytochemical composition are 
presented in Table 1. The concentrations of various 
phytochemicals in dry and fresh samples were analysed, 
revealing distinct trends in their amounts. Alkaloid 
content was slightly higher in fresh samples (7.40 ± 
0.06) than in dry samples (7.00 ± 0.06). Similarly, tannin 
concentration was significantly higher in fresh samples 
(4.58 ± 0.09) than in dry samples (3.24 ± 0.10). 
Flavonoid levels exhibited an opposite trend, with a 
marginally higher concentration in dry samples (31.06 ± 
0.17) than in fresh samples (30.02 ± 0.23). In contrast, 
oxalate content was higher in fresh samples (9.84 ± 
0.03) relative to dry samples (9.57 ± 0.08). Phenol 
content showed minimal variation between dry (23.59 ± 
0.27) and fresh (23.70 ± 0.25) samples, suggesting that 
drying have little impact on phenol levels. Saponin 
concentration was greater in fresh samples (19.15 ± 
0.29) compared to dry samples (18.16 ± 0.23). Similarly, 
steroid levels were slightly higher in fresh samples (5.75 
± 0.05) than in dry samples (5.41 ± 0.05).

Proximate Composition of Gongronema latifolium 
(Utazi)
The proximate analysis of dry and fresh samples, as 
presented in Table 2, revealed distinct differences in 
nutrient  composit ion.  Moisture content  was 
significantly higher in fresh samples (78.60 ± 0.24%) 
compared to dry samples (13.2 ± 0.21%), indicating 
substantial water reduction upon drying. Protein levels 
were markedly elevated in dry samples (25.98 ± 0.07%) 
versus fresh samples (2.43 ± 0.34%), reflecting a 
concentration effect. Similarly, ash content was greater 
in dry samples (8.54 ± 0.19%) than in fresh samples 
(2.80 ± 0.14%). Fibre content followed this trend, with 
dry samples containing 12.33 ± 0.42% compared to 2.40 
± 0.19% in fresh samples. Fat content was slightly 
higher in dry samples (1.97 ± 0.22%) than in fresh 
samples (1.20 ± 0.04%). The most pronounced 
difference was in carbohydrate content, with dry 
samples showing 45.57 ± 0.19% compared to 12.57 ± 
0.25% in fresh samples. Overall, the drying process 
concentrates proteins, ash, fibre, fat, and carbohydrates 
by significantly reducing the moisture content.

Vitamin Composition of Gongronema latifolium 
(Utazi)
The vitamin analysis results are presented in Table 3; the 
study analysed the vitamin composition of a specific 
food item in both dry and fresh forms, with 

measurements provided in mg per 100 grams. For beta-
carotene, the content was 477.1 ± 0.58 in the dry form 
and 478.2 ± 0.42 in the fresh samples. Vitamin C 
(ascorbic acid) levels were 44.27 ± 0.41 in the dry form 
and 43.68 ± 0.32 in the fresh form. Vitamin E (α-
tocopherol) was found to be 0.46 ± 0.01 in the dry 
samples and 0.57 ± 0.01 in the fresh samples. Vitamin 
B1 (thiamine) content was 0.24 ± 0.06 and 0.29 ± 0.06 in 
the dry and fresh samples. 

Discussion
Phytochemicals are natural compounds in plants that 
offer health benefits beyond basic nutrition. Over 
10,000 types influence colour, flavour, and aroma. 
Phytochemicals are linked to lower rates of cancer and 
heart disease, found in fruits, veggies, whole grains, 
nuts, seeds, and legumes. Their antioxidant properties 
combat free radicals while exhibiting antimicrobial, 
anti-inflammatory, and other health-promoting effects. 
Though lacking precise dietary recommendations, 
experts advise a diverse, colourful diet to maximise 
phytochemical intake and reap numerous benefits (Park, 
2023). 

The phytochemical analysis of fresh and dry utazi 
(Gongronema latifolium) leaves revealed several key 
findings. Alkaloid content was slightly higher in fresh 
leaves compared to dry leaves. Similarly, tannin 
concentration was significantly higher in fresh leaves 
than in dry leaves. In contrast, flavonoid levels were 
marginally higher in dry leaves than in fresh leaves. 
These findings are consistent with other studies 
investigating the phytochemical composition of 
Gongronema latifolium leaves. For instance, Osuagwu 
et al. (2013) reported higher alkaloid content (10%) in 
fresh leaves compared to dried samples. Similarly, 
Egbung et al. (2011) observed higher concentrations of 
flavonoids, alkaloids, hydrogen cyanide, and tannins in 
root extracts of Gongronema latifolium than in stem 
extracts in their study. The variations in phytochemical 
levels between fresh and dry leaves can be attributed to 
several factors, such as the drying process, storage 
conditions, and the inherent variability in the plant's 
chemical composition. Drying can affect the stability 
and concentration of certain phytochemicals, leading to 
either an increase or decrease in their levels. The 
findings highlight the importance of considering the 
processing method and its impact on the phytochemical 
composition when utilising Gongronema latifolium for 
various applications, such as in traditional medicine, 
food preparation, and dietary supplements.

From the results, alkaloids, tannins, flavonoids, 
oxalates, phenols, saponins, and steroids were detected 
in higher amounts in the fresh Gongronema latifolium 
sample than in the dry sample. This connotes that the 
fresh Gongronema latifolium (utazi) sample is a richer 
source of secondary metabolites of medicinal 
importance. This result is in agreement with the review 
and reports of Balogun et al., (2016) and Offor and 
Uchenwoke  (2015) ,  who  repor ted  tha t  the 
phytochemical analysis of Gongronema latifolium 
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(utazi) showed the presence of flavonoid, alkaloid, 
saponin, steroid, oxalate, tannin and phenols among 
others; indicating that utazi is a prime remedy for certain 
ailments and disorders.

The proximate analysis of fresh and dry Gongronema 

latifolium (utazi) has shown that the leaves are a good 

source of moisture, protein, fibre, carbohydrates, 

considerable amounts of ash, and low fat.  The fresh 

Utazi leaves exhibited a moisture content of 78.60 ± 

0.24%, significantly reduced to 13.2 ± 0.21% in the dry 

samples. This substantial reduction in moisture content 

upon drying is consistent with studies by Morris et al. 

(2004), who noted that drying leads to an increased 

concentration of nutrients in plant produce. The high 

moisture content in fresh samples suggests they have a 

shorter shelf life and are more prone to spoilage than 

their dried counterparts. 

The proximate composition of dry and fresh Utazi 

leaves from this research, which was conducted in Cross 

River State, shows significant differences in nutrient 

content compared to similar publications on Utazi and 

other similar products. One notable variation is in the 

moisture content of fresh Utazi leaves, which stands at 

78.60 ± 0.24%. This is higher than the 8.76-10.23% 

reported by Alozie et al. (2020) for fresh Uziza leaves. 

Conversely, the moisture content of dry Utazi leaves 

(13.2 ± 0.21%) is lower than the 3.15-5.02% reported by 

Alozie et al. (2020) for dried Uziza leaves.

The protein levels in dry Utazi leaves were significantly 

higher at 25.98 ± 0.07%, compared to 2.43 ± 0.34% in 

fresh samples. This increase in protein concentration 

upon drying is supported by the findings of Morris et al. 

(2004), who reported that drying enhances the 

concentration of crude proteins in leafy vegetables. The 

drying process effectively concentrates the protein 

content by removing moisture. Compared to similar 

research, the protein content of dry samples (25.98 ± 

0.07%) was significantly higher than the 2.45-8.13% 

reported by Alozie et al. (2020) for dried Uziza leaves. 

Conversely, the protein content of the fresh sample (2.43 

± 0.34%) was lower than the 1.89-6.43% range reported 

by Alozie et al. (2020) for fresh Uziza leaves.

Ash content in dry Utazi leaves was measured at 8.54 ± 

0.19%, a significant increase from 2.80 ± 0.14% in fresh 

samples. This increase aligns with the studies by Alobi 

et al. (2012), and Zaku et al. (2015), who observed 

higher ash content in dried Utazi leaves than in fresh 

ones. Higher ash content indicates a greater presence of 

mineral elements, which become more concentrated as 

the leaves lose moisture during drying.  The fibre 

content in dry Utazi leaves was significantly higher at 

12.33 ± 0.42% compared to 2.40 ± 0.19% in fresh 

samples. This trend is consistent with findings by 

Uzodinma and Amie (2016), who also reported higher 

fibre content in dried Utazi leaves. The drying process 

enhances the fibre concentration, making the dried 

leaves a better source of dietary fibre than the fresh ones. 

The fat content in dry Utazi leaves was slightly higher at 

1.97 ± 0.22% compared to 1.20 ± 0.04% in fresh 

samples. This modest fat content increase is supported 

by Alakali et al. (2016), who noted that drying can lead 

to a slight increase in fat content in leafy vegetables. 

However, the minor increase indicates that the drying 

process marginally affects fat concentration.

The carbohydrate content in dry Utazi leaves was 

significantly higher at 45.57 ± 0.19% compared to 12.57 

± 0.25% in fresh samples. This substantial increase is 

consistent with the findings of Uzodinma and Amie 

(2016), who reported higher carbohydrate content in 

dried Utazi leaves. The drying process effectively 

concentrates carbohydrates by reducing the water 

content and enhancing the nutritional value of the leaves 

in terms of energy supply. The carbohydrate content of 

the dry leaves surpassed the previously reported value of 

38.6% for dry kale, as documented by Kahlon, et. al., 

(2008). Conversely, the analysis of the fresh leaves 

revealed a carbohydrate content of 12.57 ± 0.25%, 

contrasting starkly with the 58.46-66 kcal per 100 g 

range observed in fresh kale, as documented by Emebu 

and Anyika (2011). These observed disparities 

underscored the variances in nutrient composition 

inherent in Utazi leaves sourced from distinct origins 

and locales, thereby accentuating the necessity of 

accounting for regional factors in assessing the 

nutritional profile of leafy greens.

The vitamin composition of Gongronema latifolium, 

presented in this research, highlights the leaf's vitamin 

content in both dry and fresh forms. The findings are 

significant in understanding the nutritional value of 

Utazi leaves and their potential applications in human 

and animal nutrition. The beta-carotene content in both 

dry and fresh forms is remarkably consistent, with 

values of 477.1 ± 0.58 and 478.2 ± 0.42 mg per 100 

grams, respectively. This consistency suggests that the 

beta-carotene content is relatively stable across different 

forms of the leaves. Beta-carotene is a precursor to 

vitamin A, crucial in maintaining healthy vision, 

immune function, and skin health. The vitamin C 

(ascorbic acid) levels in the dry and fresh forms are also 

comparable, with values of 44.27 ± 0.41 and 43.68 ± 

0.32 mg per 100 grams, respectively. Vitamin C is 

essential for immune function, collagen synthesis, and 

iron absorption. Its consistent presence in both forms of 
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the leaves underscores its importance in the overall 

nutritional profile of Utazi. 

Vitamin E (α-tocopherol) levels are significantly higher 

in the fresh samples, with values of 0.57 ± 0.01 

compared to 0.46 ± 0.01 in the dry samples. Vitamin E is 

a powerful antioxidant that protects cells from damage 

and supports skin health. The higher levels in fresh 

samples may indicate that the vitamin E content is more 

susceptible to degradation during drying processes. The 

vitamin B1 (thiamine) content is relatively lower, with 

values of 0.24 ± 0.06 and 0.29 ± 0.06 mg per 100 grams 

in the dry and fresh samples, respectively. Thiamine is 

essential for energy production and nerve function. The 

slight increase in fresh samples may suggest that the 

drying process can affect the thiamine content, but 

further research is needed to confirm this. These findings 

are consistent with previous research on the vitamin 

composition of Utazi leaves. For instance, a study 

published in the Journal of Medical and Medicinal 

Sciences reported high levels of vitamins A and C in the 

twig extract of Gongronema latifolium. In contrast, the 

root extract contained significant amounts of flavonoids, 

alkaloids, and hydrocyanide. Another study published 

in the Journal of Pharmacy and Bioresources found that 

the leaves of Gongronema latifolium were rich in 

protein, minerals, and vitamins, making them a valuable 

source of nutrition in traditional medicine. The 

consistent presence of beta-carotene and vitamin C in 

both dry and fresh forms underscores their importance 

in the overall nutritional value of Utazi. The higher 

levels of vitamin E in fresh samples suggest that the 

drying process may affect this antioxidant. Further 

research is needed to fully understand the effects of 

processing on the vitamin content of Utazi leaves and to 

explore their potential applications in human and animal 

nutrition.

Conclusion

From the research, it can be concluded that the fresh 

leaves of Gongronema Latifolium (utazi) possess high 

amounts of bioactive compounds, which determine its 

physiological properties and medicinal value, and 

nutrients qualify it as a complementary diet for healthy 

living. Hence, they are recommended to be more 

preferred for consumption or use as they contain 

phytochemicals, micronutrients and macronutrients that 

play key metabolic roles and serve pharmaceutical 

importance in increased amounts compared to dry 

leaves
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Table  1:  Phytochemical  Analysis  of Gongronema latifolium  (Utazi) in mg/100g  
PHYTOCHEMICALS  
 

SAMPLES   

 DRY  FRESH  
Alkaloid  7.00 ± 0.06  7.40 ± 0.06  
Tannin  3.24 ± 0.10  4.58 ± 0.09  
Flavonoid  31.06 ± 0.17  30.02 ± 0.23  
Oxalate  9.57 ± 0.08  9.84 ± 0.03  
Phenol  23.59 ± 0.27  23.70 ± 0.25  
Saponin  18.16 ± 0.23  19.15 ± 0.29  
Steroid  5.41 ± 0.05  5.75 ± 0.05  
Values on the table are means of triplicate determinations  ±  standard deviation.  
 
Table

 
2:

 
Proximate Analysis

 
of

 
Gongronema latifolium

 
(Utazi)

 
in

 
%

 
NUTRIENTS

                   
DRY

      
FRESH

 
Moisture

 
13.2 ± 0.21

 
78.60 ± 0.24

 
Protein

 
25.98 ± 0.07

 
2.43 ± 0.34

 Ash
 

8.54 ± 0.19
 

2.80 ± 0.14
 Fibre

 
12.33 ± 0.42

 
2.40 ± 0.19

 Fat
 

1.97 ± 0.22
 

1.20 ± 0.04
 

Carbohydrate
 

45.57 ± 0.19
 

12.57 ± 0.25
 

Values on the table are means of triplicate determinations
 

±
 

standard deviation.
 

 Table
 
3: Vitamin

 
Analysis of

 
Gongronema latifolium

 
(Utazi) in mg/100g

 VITAMIN
  

DRY
           

FRESH
 Beta-carotene

 
477.1 ± 0.58

 
478.2 ± 0.42

 C
 
(Ascorbic

 
Acid)

 
44.27 ± 0.41

 
43.68 ± 0.32

 E
 
(α-Tocopherol)

 
0.46 ± 0.01

 
0.57 ± 0.01

 B1
 
(Thiamine)

 
0.24 ± 0.06

 
0.29 ± 0.06

 Values on the table are means of triplicate determinations
 

±
 

standard deviation.
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