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Introduction

Kenaf is a multi-purpose crop that can be used as a source 
of food for humans, animal feed and fibre for different products 
and these are great sources of income to many categories of 
people. Kenaf (Hibiscus cannabinus L.) is a fibre plant native to 
East Central Africa where it has been grown for several thousand 
years for food, vegetables and fibre [1,2]. Kenaf leaf is found to 
be rich in bioactive compounds that are beneficial to human 
health [3]. In humans, numerous phytochemicals have been 
found to be protective and preventive against many degenerative 
diseases and pathological conditions such as: ageing, coronary 
heart disease, Alzheimer’s disease, neurodegenerative disorders, 
atherosclerosis, cataracts, and inflammation. Epidemiological and 
clinical studies provided evidence that most of these bioactive 
compounds exhibit their protective and disease-preventing 
functions through their antioxidant activities [3-5].

Research has shown that the health-promoting effects 
of green tea are majorly attributed to its polyphenol content 
particularly flavanols and flavonols, which represent 30% of 
fresh leaf dry weight [6,7]. Phenolic compounds have been 
shown to have bioactive properties including antioxidants and 
anti-inflammatory effects, anti-cancer and anti-cardiovascular 
disease as well as neuro-protective and anti-diabetic effects. This 
research aimed at developing a safe and healthy kenaf green tea 
for improved nutrition, human mood and alertness as well as 
oxidative stress alleviation.

Methodology

Samples of kenaf leaves variety (Ifeken Di-100) were harvested 
eight weeks after planting (H) and ten weeks after planting (BR). 
Both samples were shade dried at room temperature (25-30oC) 
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and then oven dried at 55oC for 4 hours. The dried kenaf leaves 
were processed under hygienic environment and well-packaged 
into green tea. Kenaf green tea was subjected to biochemical 
analyses following the standard protocol according to [8]. The 
following biochemical evaluations were conducted on the samples, 
and these included mineral and antioxidant analyses. Kenaf green 
tea sample with higher minerals content was further subjected 
to antioxidant and HPLC analyses. Kenaf leaf tea were analysed 
by a HPLC system (CBM-20A, Shimadzu Co. Ltd., Japan) with two 
gradient pump systems (LC20AT, Shimadzu), a UV-detector (SPD-
10A, Shimadzu), an auto sample injector (SIL-20A, Shimadzu) and 
a column oven (CTO20A, Shimadzu). HPLC analysis for vitamin 
E, caffeine and caffeic acid were carried out using the external 
standard method for quantitation following the manufacturer’s 
instructions. Peak areas from HPLC Chromatogram were recorded.

Separation was achieved on a Gemini C18 column (4.6 × 
100 mm, 3 μm, Phenomenex. Inc., Torrance, CA, USA) using a 
linear gradient elution program with a mobile phase containing 
solvent A (0.4%, v/v, formic acid in distilled deionized water) 
and solvent B (acetonitrile). Initially it started with a gradient 
of 18% B, changing to 32% in 15 min and finally to 50% in 40 
min followed by washing for 25 min with a flow rate of 1.0 mL/
min. Sample injection volume was 10 μL and the resulting peaks 
were monitored at 280 nm. Identification of caffeic acid, caffeine 
and other compounds were achieved by comparing the retention 
time and absorption spectra of peaks to the external standard 
compounds.

Results

The developed and well packaged kenaf green tea is shown in 
(Figure 1).

Figure 1: Developed kenaf green tea product for healthy nutrition.

Figure 2: Macro –nutrients composition of kenaf green- tea harvested 8 WAP and 10 WAP.
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Mineral analysis 

The result of mineral analysis showed that kenaf green tea 
sample (BR) harvested at10 WAP was significantly higher in 

micro-nutrients and magnesium than the kenaf green tea (H) 
sample harvested at 8 WAP, although there was no significant 
difference in some macro-nutrients like potassium and sodium (K 
and Na) between the two samples as shown in (Figures 2 & 3).

Figure 3: Micro - nutrients composition of kenaf green tea harvested 8 WAP and 10 WAP.

Antioxidant analysis 

The result of the antioxidant analysis showed that kenaf green 
tea from BR contained significant amounts of total antioxidants 
as well as exhibiting high capacity to scavenge 1, 1- diphenyl-2-

picrylhydrazyl (DPPH) free radical (Figure 4). Kenaf green tea 
contained flavonoids- and total phenolic-compounds. These are 
important bioactive compounds that combat oxidative stress in 
the body. In addition, kenaf green tea contained the least amount 
of chlorophyll A & B.

Figure 4: Antioxidants content in the kenaf green tea (from BR samples).

HPLC analysis of Caffeic acid and Caffeine 

High Performance Liquid Chromatographic scan of kenaf 
green tea detected a caffeic acid with conspicuous peak at 276nm 
wavelength as shown in Figure 5A. Kenaf green tea contained 
7.72mg/l of Caffeic acid which is another antioxidant. Similarly, 
caffeine (1.75mg/l) was also detected to be present in kenaf green 

tea as shown in (Figure 5).

HPLC analysis for Vitamin E 

HPLC analysis revealed that kenaf green tea contained vitamin 
E (Tocopherol) as shown in (Figure 6). The Tocopherol was 
detected with a peak at 235nm wavelength and RT of 5.435min.
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Figure 5: The HPLC chromatograph for caffeine and caffeic acid: A (Kenaf green tea) and B (External Standard).

Figure 6: The HPLC chromatograph for Vitamin E: C (Kenaf green tea) and D (External Standard)
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Discussion

The results of this study were at par with the report of [6]. 
which stated that chemical composition of green tea was complex 
including minerals and trace elements like calcium, magnesium, 
chromium, manganese, iron, copper, zinc, molybdenum, selenium, 
sodium, phosphorus and pigments like chlorophyll. Owing to the 
great importance of these minerals in green tea, many studies have 
recommended that their levels in tea leave to be 5% dry weight 
and 4.5% infusion [5,9]. The chromatogram showed that caffeine 
and caffeic acid in kenaf green tea formed conspicuous peaks 
at the same time as the external standard. The findings of this 
research strongly correlated with the report of [5]. which revealed 
that fresh leaves contained 3-4% of alkaloids known as methyl-
xanthine such as caffeine, theobromine, and theophylline at 0.4 
-10% [10]. Kenaf green tea contained Caffeine, which is known 
as 1, 3, 7-trimethylpurine-2,6-dione with a chemical formula 
C8H10NO2. Caffeine stimulates the central nervous system and 
the body. Caffeine is not inherently a dangerous substance unlike 
other stimulants. Caffeine helps to speed up the signals being sent 
to the brain thereby causing better productivity, and alertness/
awareness. However, like other stimulants, overconsumption of 
caffeine can have negative effects on the body and these effects 
include jitters, seizures, nausea, insomnia, dysphoria (or fast 
heart rate). According to the Food and Drug Administration (FDA), 
400mg/day of caffeine is considered to be safe and healthy daily 
amount for healthy adults [11,12].

In addition, green tea contains polyphenols, which include 
flavanols, flavandiols, flavonoids, and phenolic acids; The major 
flavonoids of green tea are various catechins, which are found in 
greater amounts in green tea than in black or Oolong tea, these 
compounds may account for up to 30% of the dry weight [5].The 
data obtained from this research study vehemently supported 
previous studies which emphasized that most of the green teas 
are rich in polyphenols and antioxidants [10,13,14].The results 
from this research study also agreed with the reported data by 
[1]. which emphasized that the flavonoids and phenolic content 
had a good correlation with antiradical activity of kenaf leaf tea. 

Conclusion 

Kenaf leaf was found to be rich in total phenols and 
antioxidants hence, its capacity to scavenge DPPH free radical. It 
follows that regular intake of green tea like kenaf green tea could 
protect humans against various health risk diseases due to its 
antioxidant content.
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