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Abstract

This research takes a closer look at the chemical makeup of Dioscorea alata (water yam) leaves, using a technique
called Gas Chromatography-Mass Spectrometry (GC-MS). While water yam is mostly known and cultivated for its edible
tubers, its leaves are often overlooked, even though they hold important medicinal and nutritional value. This study, re-
vealed nineteen bioactive compounds, which were grouped into categories such as fatty acids and esters, terpenoids and
sterols, vitamins and phenols, and aromatic esters. The identified compounds and their relative abundance are: 4-(Prop-
2-enoyloxy)octane (3.33%), Neophytadiene (3.89%), Tetradecanoic acid (1.10%), Dodeca-1,6-dien-12-ol, 6,10-dimethyl-
(1.11%), Hexadecanoic acid, ethyl ester (5.47%), n-Hexadecanoic acid (29.13%), Phytol (5.42%), Octadecanoic acid,
ethyl ester (2.77%), Linoleic acid ethyl ester (1.70%), 9-Octadecenoic acid (Oleic acid) (15.99%), 9,12-Octadecadien-
oic acid (Linoleic acid) (6.14%), 9,12,15-Octadecatrienoic acid (a-Linolenic acid) (5.27%), Tridecenyl tiglate (1.25%),
Squalene (6.97%), Vitamin E (a-Tocopherol) (3.09%), B-Sitosterol (3.03%), Cycloergost-24(28)-en-3-ol, 4,14-dimethyl-
(1.21%), Cycloergost-24(28)-en-3-ol, 4,14-dimethyl-, acetate (1.33%), and Stigmast-4-en-3-one (1.82%). n-hexadecano-
ic acid (palmitic acid), made up over 29% of the extract. It's widely recognized for its ability to reduce inflammation and act
as an antioxidant. Other key compounds like oleic acid, linoleic acid, a-linolenic acid, phytol, squalene, B-sitosterol, and
vitamin E also appeared in meaningful amounts, each offering valuable health benefits, from supporting heart health and
boosting the immune system to protecting the skin and fighting off microbes.The results showed that water yam leaves
are more than just agricultural waste, they’re a powerful source of natural compounds with real health potential.
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Introduction

Plants are crucial for human health and well-being. Currently,
over 80% of the world’s population relies on plants as herb-
al remedies for various ailments and health challenges [1].
Plants used as remedies for health challenges contain bioac-
tive compounds called phytochemicals, which occur naturally
in the leaves, roots, and stems of plants. These phytochem-
icals help the plants fight against foreign bodies, preventing
and protecting them from various diseases. In humans, phy-
tochemicals trigger defense mechanisms that shield and for-
tify the body against a variety of diseases. Phytochemicals
consist of primary and secondary constituents. The primary

constituents include chlorophyll, proteins, sugars, and ami-
no acids, while the secondary constituents include alkaloids,
flavonoids, phlorotannins, and more [2]. The secondary con-
stituents have been proven to be vital for human health and
well-being. For example, alkaloids can be used as a powerful
anesthetic and are crucial in treating serious disorders such
as heart failure, cancer, malaria, and diabetes. Flavonoids
exhibit numerous beneficial properties including anti-micro-
bial, anti-allergic, anti-tumor, and anti-inflammatory activities
[3]. Tannins function as a coagulant aid and also demon-
strate antioxidant and anti-fungal activity [1,4].
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Figure1: Dioscorea alata (White Water Yam)

Dioscorea alata, commonly known as the water yam which
belongs to the Dioscoreaceae family, is a species of yam
native to Southeast Asia and widely cultivated in tropical and
subtropical regions. It is valued for its large, starchy tubers,
which are rich in carbohydrates, vitamins, and minerals, and
play a crucial role in food security in many cultures. In Ni-
geria, water yam (Dioscorea alata) is typically planted be-
tween March and May, coinciding with the beginning of the
rainy season, which ensures adequate water for growth. The
growing season extends from June to September, during
which the yams develop underground while the vines flour-
ish above ground. Harvesting usually takes place between
October and December, aligning with the dry season when
farmers dig up the matured tubers. After harvesting, water
yams are stored and consumed throughout the dry season,
which runs from January to March, until the next planting
season begins. While this general cycle is consistent across
yam-producing areas, specific timing may vary slightly by re-
gion.

Culinary uses of Dioscorea alata are diverse; the tubers can
be boiled, baked, roasted, or fried. In Nigeria, for instance,
water yam is prepared locally as pottage called “lkokore” by
the “ljebus” in Ogun State, or “Ojojo” (Water yam balls/Yam
fritters) by the south-west part of Nigeria. Beyond nutrition,
Dioscorea alata also holds cultural importance, often featur-
ing in traditional rituals and celebrations such as the “New
Yam Festival” within the Bayelsan, making it a vital crop for
sustainable agriculture and food systems. Dioscorea alata
leaf has high botanical and nutritional significance. Giant yam
plants are vines with very long leafy tendrils growing from the
tuber, which develop distinctive heart-shaped leaves.

Figure2: Dioscorea alata Leaves
Botanically, the leaves of Dioscorea alata also bear impor-
tance, where photosynthesis is needed to create energy for

tuber formation. The wide area of the leaves makes them
excellent light catchers, providing photosynthate to be stored
in tuber tissue. Leaves are alternately arranged along the
vine, so more leaves have exposure to light with less mutual
shading. Nutritionally, the leaves of Dioscorea alata are note-
worthy. They are rich in vitamins and minerals, including vi-
tamin C, vitamin A, calcium, and iron. These nutritional prop-
erties make the leaves a valuable, though often overlooked,
component of the plant. In various cultures, the leaves are
utilized as a leafy green vegetable, either cooked or con-
sumed in salads. Their high nutrient content, particularly the
presence of antioxidants such as flavonoids and phenolic
compounds, enhances their dietary significance (Adejumo &
Olaoye, 2017). In addition to their nutritional benefits, Dio-
scorea alata leaves have been studied for their medicinal
properties. Research indicates that the leaves exhibit anti-
microbial and anti-inflammatory activities, which can be at-
tributed to their bioactive compounds [5]. These properties
underscore the potential of Dioscorea alata leaves in tradi-
tional medicine and contemporary health applications. Over-
all, while Dioscorea alata is primarily cultivated for its tubers,
its leaves also contribute valuable nutritional and medicinal
benefits, warranting greater attention and utilization in both
culinary and health contexts. Although Water yam is a com-
mon agricultural by-produce, there is little or no information
about the efficiency and potential effect of the leaves.

This study aimed at conducting a comprehensive phyto-
chemical analysis of ethanolic extract of Dioscorea alata
(water yam) leaves, quantify the identified phytochemicals to
assess their relative abundance and evaluate their potential
health benefits, with a particular focus on their anti-inflam-
matory properties and compare the efficacy of leaf extracts
against conventional anti-inflammatory drugs in treating in-
flammatory diseases, potentially offering a natural alternative
for such conditions.

Aerial yam (Dioscorea bulbifera) is a native plant primar-
ily cultivated for food by a small number of people. This
fast-growing plant demonstrates adaptability to various envi-
ronmental conditions. Traditional uses of aerial yam include
its application in treating ailments such as diarrhea, dysen-
tery, and cholera, and it has been observed to be used by
rural diabetes patients as well.

Figure3: Dioscorea bulbifera
In a recent study, the phytochemical composition of aerial
yam was meticulously analyzed. Plant bulbils were sourced
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from local farmers in the Ohafia Local Government Area of
Abia State and subsequently cultivated in a greenhouse. The
leaves of the plant collected were washed with water to re-
move debris and air dried at room temperature. The dried
leaves samples were ground into powder using mortar and
pistil. The extract was prepared by adding 10g of the pow-
dered leaf sample into a conical flask and adding 100ml of
distilled water into the conical flask and leaving it for 24 hours,
after which, it was filtered to have the aqueous extract. The
same procedure was repeated but with ethanol to have the
ethanol extract. These were properly labeled. The leaf sam-
ples were subjected to phytochemical screening, resulting in
vital insights [2]. It was found that out of the ten phytochem-
icals screened, including alkaloids, glycosides, saponins,
tannins, flavonoids, and polyphenols were present, while
phlorotannins, anthraquinones, and hydroxymethyl anthra-
quinones, were absent. Given its declining population in the
Niger Delta region of Nigeria, it is imperative to take steps to
prevent the endangered status of Dioscorea bulbifera. This
plant not only serves as a source of energy food but also em-
bodies significant potential in terms of its rich phytochemical
content, which could greatly benefit human health. Cultivat-
ing and preserving this plant is crucial for both ecological
conservation and potential medical application [1].

In the study of Scent leaf and Bitter leaf, research was con-
ducted to analyze the compounds present in the leaves of
Scent Leaf (Ocimum gratissimum) and Bitter Leaf (Verno-
nia amygdalina) through phytochemical screening [6]. The
results revealed the presence of alkaloids, flavonoids, ste-
roids, tannins, and carotenoids. The most effective solvents
for extraction for both plants were hot water, followed by cold
water, although they were unable to extract flavonoids from
bitter leaf extracts [7]. The washed bitter leaf extracts con-
tained more alkaloids than the extracts made from the un-
washed leaves, although the differences were not significant
(washed bitter leaf- 7.32% from hot water and 6.83% from
cold water, unwashed bitter leaf- 6.12% from hot water and
5.32% from cold water) [6].

The ethanolic extracts of the bitter leaf were able to extract
flavonoids, while hot water was also effective in extracting
flavonoids from the scent leaf. Carotenoids were found in the
extracts of both plants, although the quantities were not sig-
nificantly different [7]. The study indicated that bitter leaf and
scent leaf contain similar antimicrobial compounds, but bitter
leaf contains a larger quantity. It can be concluded that the
different extraction solvents have varying abilities to extract
these compounds and the quantities that each solvent ex-
tract have been determined [6]. Moringa oleifera is a tree na-
tive to tropical and subtropical regions of South India and is
used in traditional medicine. This study aimed to identify the
phytochemicals present in Moringa oleifera leaf extracts [8].
Moringa oleifera has shown its therapeutic potential against
several human pathologies; dyslipidemia, hypertension,
asthma, diabetes, infection, rheumatoid arthritis, cancer, and

wound healing [9].

Younis, Khan, Zahoor, and Faisal researched that taking too
much N-acetyl-para-aminophenol commonly known as acet-
aminophen (APAP) can cause serious damage to the liver.
However, giving a treatment with Moringa oleifera before the
damage happens helped protect the liver by restoring normal
liver function and balancing certain proteins in the blood. In
the group treated with Moringa oleifera, some harmful genes
(MAPK-8, TRAF-4, and TRAF-6) were less active compared
to rats with liver damage from acetaminophen. Moringa oleif-
era leaves help prevent liver cell death and repair damaged
liver cells. The extract from Moringa oleifera leaves could be
a low-cost, natural option for treating liver damage, especial-
ly in long-term diseases [9].

In the year 2019, research was carried out by Jelita et al to
find out the phytochemicals content contained in Curry leaves
(Murraya Koenigii) [10]. This research found that there were
alkaloid, flavonoid, saponin, phenolic, and tannin compounds
in the ethanol extract of curry leaves. Also, this research was
taken up again in the year 2023, and it was found that curry
leaf extract contained 23.73% alkaloids, 1.24% flavonoids,
8.74% saponins, 4.4% phenolics, and 5.2% tannins [11]. The
curry plant (Murraya koenigii (L.) Spreng) is said to belong
to the Rutaceae family. This plant originates from India and
Sri Lanka and thrives in tropical climates. The curry plant is
typical of India, Sri Lanka, and various regions in Southeast
Asia, such as Indonesia.

Curry leaf extract as a producer of bioactivity has been wide-
ly known and reported in developed countries and is known
to be active as an antitumor, antioxidant, antimutagen, an-
ti-inflammatory, antidiabetic, antidysentery, stimulant, and
antibacterial [11]. Jatropha tanjorensis, also known as the
“Hospital is Too Far” leaf, is a flowering plant in the spurge
family Euphorbiaceae. It is native to Central America and has
naturalized in some tropical and subtropical countries such
as India, Nigeria, and Canada [12]. Jatropha tanjorensis is a
6m high shrub with spreading branches. It has smooth gray
bark that releases white latex when cut. The leaves are ar-
ranged alternately, crowded at the top, and have a 3-5 lobed
outline, with a length of 6-40cm and petioles 3-8cm long [13].
A research was conducted and proven that Jatropha tan-
jorensis has a significant anticancer, hepatoprotective, and
pesticidal property [12]. It was also discovered that the stem
sap of the Jatropha tanjorensis stops bleeding and itching of
cuts and scratches. The root is decoctioned as a mouthwash
to treat bleeding gums, toothache, eczema, ringworm, sca-
bies, dysentery, and venereal diseases [14]. The leaf extract
is used as a blood tonic with the claim that it increases blood
volume. It can also be used as a substitute for lettuce in salad
preparation, among other important uses reported by many
authors [15]. The residents of Alagoinha, Pernambuco, and
Northeast Brazil utilize the latex from Jatropha tanjorensis
for external application. It has been claimed that consuming
the latex, diluted with water, can treat snake poisoning [16].
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Materials and Methods

Materials

The materials used for the phytochemical analysis of water
yam leaf include Water Yam Leaves, distilled water, ethanol,
conical flasks, beakers, cotton wool, funnel, reagent bottles,
hand grinder, and water bath. Ethanol was used as a solvent
for the extraction of sample agents

Methods

Sample Preparation

Water yam leaves were harvested and washed in clean
water to remove dirt. After washing, they were air-dried at
room temperature and ground using a hand grinder. It is then
weighed in a weighing balance to give a mass of 140 g.

The ground plant leaves are placed in a dark bottle and
soaked in 800 mL of ethanol solvent for 24-72 hours with
occasional shaking. This process is known as Maceration.
After 72 hours of soaking, the soaked plant is filtered using a
ball of cotton wool in a funnel. The filtered solvent extract is
then left to dry in a water bath (50°C).

The extracted sample is then scraped out and put in a GC-
MS Machine for analysis, where all phytochemicals and
chemical compounds are identified.

Gas Chromatography and Mass Spectrometry

GC-MS Agilent Technologies 7890A GC system. Gas chro-
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matogram coupled with the Agilent Technologies 5975C
MSD mass spectrometer featuring a triple-axis detector,
equipped with an Agilent Technologies GC-MS capillary col-
umn HP-5MS (30 m % 0.25 mm ID x 0.25 pym) composed
of 5% diphenyl and 95% dimethyl polysiloxane. An electron
ionization system with an ionizing energy of 70 eV was used.
Helium gas (99.99%) served as the carrier gas at a constant
flow rate of 1 mL/min, and an injection volume of 1 pyL was
employed with a split ratio of 50:1. The injector temperature
was set at 50 °C, and the ion source temperature was at 250
°C. The relative percentage of each component was calculat-
ed by comparing its average peak area to the total area. The
GC-MS Mass Hunter software was used for spectrum and
chromatogram analysis.

Result and Discussion

The result of the research on phytochemicals in water yam
leaf (Dioscorea alata) is presented here as shown in Figure
4 below.

Here are the compounds detected in the water yam leaf
sample that are classified as phytochemicals, grouped by
their general phytochemical class:

Fatty acids and fatty acid Esters, Terpenes and sterols, Vita-
mins and phenols, and Esters. This is elaborated in table 1
shown below.

TIC: Waaser Yarm Didsa ms

1 T T T T T
200 400 S0 800 TON BOD OO

Figure4: Chromatogram of the component
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Peak [Phytochemical Class | Compound RT % Biological Activity / Relevance
1 Fatty Acids & Esters n-Hexadecanoic acid (Pal- | 6.861 29.13 Anti-inflammatory, antioxidant
mitic acid)
2 Fatty Acids & Esters Tetradecanoic acid (Myris- | 6.060 1.1 Lipid metabolism, flavoring agent
tic acid)
3 Fatty Acids & Esters 9-Octadecenoic acid (Ole- | 7.479 15.99 Heart health, anti-inflammatory
ic acid)
4 Fatty Acids & Esters 9,12-Octadecadienoic acid | 7.531 6.14 Essential fatty acid, skin health
(Linoleic acid)
5 Fatty Acids & Esters 9,12,15-Octadecatrienoic | 7.605 5.27 Omega-3 fatty acid, anti-inflam-
acid (a-Linolenic acid) matory
6 Fatty Acids & Esters Hexadecanoic acid, ethyl |[6.712 5.47 Emollient, bioactive ester
ester (Ethyl palmitate)
7 Fatty Acids & Esters Ethyl Octadecanoate 7.342 2.77 Soothing agent, cosmetic use
8 Fatty Acids & Esters Linoleic acid ethyl ester 7.393 1.7 Nutraceutical, lipid metabolism
9 Terpenoids Phytol 7.147 5.42 Vitamin K1 & E precursor, anti-
microbial
10 Terpenoids Neophytadiene 5.917 3.89 Anti-inflammatory, antimicrobial
11 Terpenoids Squalene 9.270 6.97 Antioxidant, skin-protective
12 Terpenoids Dodeca-1,6-dien-12-0l, 6.094 1.1 Aromatic, terpene derivative
6,10-dimethyl-
13 Terpenoids Tridecenyl tiglate, 2E- 8.177 1.25 Found in essential oils, aromatic
14 Sterols & Steroids B-Sitosterol (y-Sitosterol) 14.385 3.03 Cholesterol-lowering, anti-inflam-
matory
15 Sterols & Steroids Stigmast-4-en-3-one 16.297 1.82 Plant sterone, anti-inflammatory
16 Sterols & Steroids Cycloergost-24(28)-en-3-ol | 14.940 1.33 Structural sterol, cell membrane
derivatives function
17 Phenolics & Vitamins | Vitamin E (a-Tocopherol) 11.668 3.09 Antioxidant, skin and immune
health
18 Other Plant Deriva- 4-(Prop-2-enoyloxy) oc- 4.212 3.33 Fatty ester, possible plant lipid
tives tane derivative
Table1: Phytochemical compounds of Water yam leaf (Dioscorea alata)
Fatty Acids and Fatty Acid Esters
These phytochemicals, which are commonly lipid-based, 1 e s cas o718 L s 1 6o
contribute to energy storage, membrane structure, and bio- 100 43
activity. . m
N-Hexadecanoic ACD o
N-Hexadecanoic acid (Palmitic acid) is a fatty acid and es-
ter identified in the Water Yam leaf extract. It is associated o - -
with the following biological activities: anti-inflammatory and ' @
antioxidant properties. It is found as a major component in s 1% .
Water Yam leaf (29.13% area). It is a saturated fatty acid with N 5 23 e
both anti-inflammatory and antioxidant properties. Function- ' | .|, | [ TR 149 T8 gy | 207 o
al group: carboxylic acid (-COOH). 4 W WOR W I W N Now W
maribl) A HECAREENI Boid
Figure5: n-Hexadecanoic acid
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Tetradecanoic Acid

Tetradecanoic acid (Myristic acid) is a fatty acid and ester
identified in the Water Yam leaf extract. It is associated with
the following biological activities: lipid metabolism and flavor-
ing agent. Detected in moderate amounts, it is a saturated
fatty acid involved in lipid metabolism and energy storage.
Functional group: carboxylic acid (-COOH).

Hil 1 ; Tolradocanse ooid

CH4HIB0T; MF; Go0; RMF: 000; Prob 02 0%; CAS: S44-83-1; Lib: madriib; ID: 41907
7
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D, -~ - A o, e -~

43 ax

'\-.,:1,.-" T o Sy S

18
10 20 30 40 S0 80 7O 80 S0 100 110 120 130 140 150 160 170 180 190 200 210 220 30 240
(mainiity) Toiradocano acid

el

Figure6: Tetradecanoic acid

9-Octadecenoic Acid

9-Octadecenoic acid (Oleic acid) is a fatty acid and ester
identified in the Water Yam leaf extract. It is associated with
the following biological activities: heart health and anti-in-
flammatory effects. This unsaturated fatty acid is known for
its cardiovascular benefits. Its functional groups include a
carboxylic acid (-COOH) and an alkene (C=C).

Hit 1 ; SO tadiscandic acid, (E)

CIEHI402; MF: 955, RMF: 950, Prob T1.1%, CAS: 112:79:8; Lib: mamnib, I0: 20105
100 58
L " e R N . JOH
1 "
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% & L
2 i s
138 45 180 2?2 ‘
165
199 207 286
o 1il | |.l i ] Il lrl |.||| _.Jl:....]]_.. J__._ L B el |
LU 1 - E’:I 100 120 140 160 130 200 220 240 260 280

{mainlib) §-Octadecendic acid, (E)-

Figure7: 9-Octadecenoic acid

9, 12-Octadecadienoic Acid

9,12-Octadecadienoic acid, commonly known as linoleic
acid, is a fatty acid and ester found in the extract of Water
Yam leaves. It is linked to essential biological functions, par-
ticularly in maintaining skin health. This essential fatty acid
plays an important role in skin care. Its structure includes
a carboxylic acid group (-COOH) and two alkene groups
(C=C).

Hit 1; 8, 12-0cladecadiencis acid (2 Z)
CI8HA202, MF. 209, RMF. 950, Prob 88.5%, CAS: 60-23-3; Lib: mainliby, ID: 22846

100 BT
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" . O A A AAE
I | 3
164 182 4
ml M 0 L dd 28 promay
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{mairibb) 9, 12'UG|MEGBGE‘HOI3 acid (2L}

Figure8: 9, 12-Octadecadienoic acid

9, 12, 15-Octadecatrienoic Acid

9,12,15-Octadecatrienoic acid, commonly known as a-Lin-
olenic acid, is a fatty acid and ester found in the extract of
Water Yam leaves. It is linked to several biological activities,
including being an Omega-3 fatty acid that offers cardiovas-
cular and anti-inflammatory benefits. Its functional groups
consist of a carboxylic acid (-COOH) and three alkenes
(C=C).

HII 1:9,12,15 L‘rl.tdnmll-\:-n-c--: ack, .22
i, RMF

,.\Hw_ i3 MF: & i Peob B4 4% CAS: 403.40-1; Libc mainlib; I0: 43858
100 T4
L
&+ i
']
0 T3
222
& i aTa
ol 16 il | | 3 e 20077 206 M0 |

2 40 60 BO 10D 120 1D e
imadnbib 9,12, 15-Octadecairioncic acid, 2.2 7)-

IN 21'.!0- 225' HD o0 280

Figure9: 9, 12 15-Octadecatrienoic acid

Hexadecanoic Acid, Ethyl Ester

Hexadecanoic acid, ethyl ester, commonly known as ethyl
palmitate, is a fatty acid and ester found in the extract of
water yam leaves. This compound is associated with various
biological activities, including emollient properties and being
a bioactive ester. It is the ester form of palmitic acid and is
believed to function as an emollient. The functional groups
present in ethyl palmitate include an ester (R-CO-OR’) and
an alkyl chain.

Ethyl Octadecanoic

Octadecanoic acid, also known as ethyl stearate, is a fatty
acid ester found in the extract of the Water Yam leaf. It is
recognized for its soothing properties and is commonly used
in cosmetics for this purpose. Its functional group is an ester
(R-CO-OR).
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Figure11: Ethyl octadecanoate

Linoleic Acid Ethyl Ester

Linoleic acid ethyl ester is a fatty acid and ester identified in
the Water Yam leaf extract. It is associated with the following
biological activity: Nutraceutical, lipid metabolism. Esterified
essential fatty acids are involved in anti-inflammatory activity.
The functional group found is an ester (R-CO-OR’).

Hill 1 : Linoisic scid offry el
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Figure12: Linoleic acid, ethyl ester

Terpenes and Sterols
In plants, terpenes and sterols are diverse compounds with
significant roles in various biological processes, including

defense, signaling, and development. Terpenes, also known
as isoprenoids, are a large group of natural products that
contribute to fragrance, taste, and color in plants. Sterols, on
the other hand, are a class of lipids that serve as essential
components of cell membranes and play roles in signaling
and stress responses.

Phytol

Phytol is a terpenoid found in the extract of Water Yam
leaves. It is associated with biological activities such as be-
ing a precursor to vitamins K1 and E, as well as having anti-
microbial properties. Phytol is a diterpene alcohol that serves
as a precursor to vitamins E and K. Its functional group is an
alcohol (-OH).

Bt 8 P
AR T

41 gy

5 ] 1 .
o l..\,jl.h.h.n., VT 08 amm 178 VS8goa gy g 2am pea
= A [ ] [ ] L[] 120 1 L[] 1 i o b I+ ]

Tt Py

Figure13: Phytol

Neophytadiene

Neophytadiene is a terpene identified in the extract of Wa-
ter Yam leaves. It is associated with anti-inflammatory and
antimicrobial activities. This diterpene exhibits notable anti-
microbial properties and contains an alkene functional group
(C=C).

L1 Nm;mur B

,,,,, A, MF: 00 RUF: D00 Prob 82 1% CAS. 504-08-1; Lib: mainlb; 10 X8R5
16 o
" |
L]
57
0 123
|
DL 1 '
| 151 7 a 278
Ll | Wk i [ — ] 'IElJI . 23
W 4 6 0 180 180 X0 0 240 30 &0

manibl Necphyladans
Figure14: Neophytadiene

Squalene

Squalene is a terpenoids identified in the Water Yam leaf
extract. It is associated with the following biological activity:
Antioxidant, skin-protective. Triterpene with antioxidant and
skin benefits. Functional group: alkenes (C=C).
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Figure15: Squalene

B-Sitosterol

B-Sitosterol is a sterol and steroid found in the leaf extract
of Water Yam. It is linked to cholesterol-lowering and anti-in-
flammatory activities. This plant sterol has cholesterol-lower-
ing effects and contains a hydroxyl functional group (O-H).
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Figure16: 3-Sitosterol

Stigmast-4en-3-One

Stigmast-4-en-3-one is a sterol and steroid found in the ex-
tract of Water Yam leaves. It is known for its biological activ-
ity as a plant sterone with anti-inflammatory properties. This
compound is a steroidal ketone containing functional groups
such as a ketone and an alkene.
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Figure17: Stigmast-4-en-3-one

Cylcoergost-24(28)-En-3-Ol

Cycloergost-24(28)-en-3-ol are derivative of a sterol and ste-
roids identified in the Water Yam leaf extract. It is associat-
ed with the following biological activity: Structural sterol, cell
membrane function. Steroidal alcohol derivatives with cell
membrane function. Functional groups: alcohol, alkene.
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Figure18: Cycloergost-24(28)-en-3-ol

Vitamins and Phenols

In plants, both vitamin E and phenolic compounds play cru-
cial roles as antioxidants, protecting against oxidative stress
and contributing to plant health. Vitamin E, particularly a-to-
copherol, is a lipid-soluble antioxidant that helps protect plant
cells from lipid peroxidation. These are potent antioxidants
and essential for human nutrition.

Vitamin E

Vitamin E (a-Tocopherol) is a phenolic vitamin found in the
Water Yam leaf extract. It is linked to several biological ac-
tivities, including antioxidant properties, skin health, and
immune support. Antioxidant vitamins are vital for overall
health. The functional groups present in Vitamin E are phe-
nolic OH and chromanol.
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Figure19: Vitamin E

Esters

Esters are commonly found in plants and play a crucial role
in their natural fragrances and flavors. They are produced
through a process called esterification, which occurs in spe-
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cialized plant cells called plastids.

4-(Prop-2-Enoyloxy) Octane
4-(Prop-2-enoyloxy) octane is another plant derivative iden-
tified in the Water Yam leaf extract. It is associated with the
following biological activities: fatty ester and a possible plant
lipid derivative. It relates to lipid metabolism and contains the
functional groups of ester and alkene.
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Figure20: 4-(Prop-2-enoyloxy) Octane

Dodeca-1, 6-Dien-12-0l, 6,10-Dimethyl-
Dodeca-1,6-dien-12-ol, 6,10-dimethyl- is a terpene identified
in the Water Yam leaf extract. It is associated with the fol-
lowing biological activities: aromatic and terpene derivatives.
This terpene alcohol contributes to the aroma and contains
the functional groups: alcohol and alkene.
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Figure21: Dodeca-1,6-dien-12-ol, 6, 10-dimethyl-

Tridecenyl Tiglate, 2E-

Tridecenyl tiglate, also known as 2E-, is a terpenoid found
in the extract of Water Yam leaves. It is associated with bio-
logical activities and is present in essential oils, giving them
aromatic properties. This compound is an ester that contains
functional groups such as ester and alkene.
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Figure22: Tridecenyl Tiglate, 2E

Summary, Conclusion, Recommendation, and
Contribution to Knowledge

Summary

Phytochemicals are natural compounds found in plants
that provide essential nutrients and have medicinal proper-
ties. They act as defense mechanisms for plants and can
enhance human immunity against diseases. Many, includ-
ing alkaloids, flavonoids, and tannins, offer benefits such
as pain relief, antimicrobial effects, and antioxidant activity,
aiding in the treatment of serious illnesses like cancer and
heart disease. For instance, Moringa oleifera and Jatropha
tanjorensis are known to contain valuable phytochemical
compounds.

In this study, | made use of a technique called Gas Chro-
matography-Mass Spectrometry (GC-MS) to carefully ex-
amine the chemical makeup of water yam (Dioscorea ala-
ta) leaves and found quite an impressive range of natural,
health-boosting compounds known as phytochemicals.
These compounds were grouped into several key catego-
ries: fatty acids and esters, terpenoids and sterols, vitamins
and phenols, and plant-based esters.

Among all the fatty acids detected, n-Hexadecanoic acid,
more commonly known as palmitic acid, stood out the most.
It made up over 29% of the chemical profile and is recog-
nized for its anti-inflammatory and antioxidant effects. Other
important fatty acids like oleic acid, linoleic acid, and a-linole-
nic acid were also present, all of which are known to support
heart health and strengthen the immune system. Interesting-
ly, their ester counterparts, such as ethyl palmitate and ethyl
stearate, were also found, indicating that the leaf extract has
lipid-based biological activity.

The analysis also highlighted a rich presence of terpenoids,
including phytol, neophytadiene, and squalene. These nat-
ural chemicals are often linked with antimicrobial, antioxi-
dant, and skin-nourishing benefits. Notably, phytol serves as
a building block for vitamins E and K. In the sterol group,

J. Pharm. Drug. Dev Vol. 4 Iss. 1 (038)

Page-09



Orodu, Victor Enearepuadoh

compounds like B-sitosterol and stigmast-4-en-3-one were
found, which are known to help lower cholesterol and fight
inflammation.

Also worth noting was the detection of vitamin E (a-tocoph-
erol), a strong antioxidant that helps protect cells and boost
the immune system. Several other ester compounds, such
as 4-(Prop-2-enoyloxy) octane and tridecenyl tiglate, were
identified. These may enhance the plant's aromatic qualities
and add to its therapeutic potential.

In summary, these findings confirm that water yam leaves
are a rich source of beneficial phytochemicals, which rein-
forces their value not just in traditional herbal practices but
also in the development of modern natural remedies.

Conclusion

The findings from this study provide compelling evidence
that the leaves of Dioscorea alata (Water Yam) are a rich
source of diverse and biologically significant phytochemi-
cals. Through the application of Gas Chromatography-Mass
Spectrometry (GC-MS), a total of nineteen phytochemical
compounds were successfully identified and categorized into
fatty acids and esters, terpenoids and sterols, vitamins and
phenols, and plant-derived esters. Among these, n-Hexade-
canoic acid (palmitic acid) was notably the most abundant,
constituting 29.13% of the extract, and recognized for its
strong anti-inflammatory and antioxidant properties. The
presence of unsaturated fatty acids such as oleic acid, linole-
ic acid, and a-linolenic acid, along with their esterified forms,
underscores the plant’s potential in promoting cardiovascu-
lar health and modulating immune responses. Additionally,
terpenoids like phytol, squalene, and neophytadiene, as
well as plant sterols such as 3-sitosterol and stigmast-4-en-
3-one, were observed to play key roles in antimicrobial de-
fense, cholesterol regulation, and skin health. Furthermore,
the identification of vitamin E (a-tocopherol) as a major anti-
oxidant and the detection of aromatic esters like tridecenyl ti-
glate support the multifaceted therapeutic applications of the
water yam leaf. Collectively, these phytochemicals exhibit a
wide range of biological functions that align with the tradition-
al medicinal uses of Dioscorea alata in various cultures. This
research validates the medicinal potential of Dioscorea alata
leaves, not only highlighting their nutritional and pharmaco-
logical relevance but also advocating for their further study
and incorporation into modern herbal and pharmaceutical
formulations.

Recommendation

Given the impressive variety of health-boosting compounds
found in Dioscorea alata (water yam) leaves, it's clear that
more research should be done to fully understand how these
natural substances work in the body. Studies focusing on their
medicinal potential and safety would help uncover how they
can be used to prevent or treat diseases. With compounds
like palmitic acid, oleic acid, squalene, B-sitosterol, and vita-

min E present in high amounts, the leaf extract shows strong
potential for use in producing natural supplements and herb-
al remedies. This study also supports the idea that water
yam leaves could have a valuable place in both tradition-
al and modern medicine, thanks to their anti-inflammatory,
antioxidant, and antimicrobial qualities. Local communities
and herbal medicine practitioners should be encouraged to
make better use of this often-overlooked part of the plant.
From a farming perspective, these leaves-typically thrown
away during harvest-could actually be turned into profitable
products, giving farmers and small businesses a new way to
earn income. It's also important to spread awareness about
the nutritional and healing benefits of water yam leaves. Ed-
ucating the public and gaining support from the government
and research bodies will help unlock the full potential of this
useful, natural resource.

Contribution to Knowledge

This research provides a significant addition to the growing
body of knowledge on the phytochemical potential of un-
derutilized plant parts, specifically the leaves of Dioscorea
alata (water yam). While the tubers of water yam are wide-
ly recognized and consumed for their nutritional value, the
leaves have received comparatively little scientific attention.
By applying Gas Chromatography-Mass Spectrometry (GC-
MS), this study is among the few that have comprehensively
identified and quantified the bioactive compounds present in
water yam leaves. The identification of nineteen distinct phy-
tochemicals, including n-Hexadecanoic acid, oleic acid, lin-
oleic acid, a-linolenic acid, phytol, B-sitosterol, and vitamin E,
highlights the plant’s untapped potential for use in both nu-
tritional and medicinal applications. This research confirms
that water yam leaves contain compounds known for their
anti-inflammatory, antioxidant, antimicrobial, and cholester-
ol-lowering properties, thereby laying a scientific foundation
for their integration into pharmaceutical, cosmetic, and nutra-
ceutical formulations.

Furthermore, this study emphasizes the economic and en-
vironmental value of utilizing agricultural by-products, advo-
cating for the valorization of water yam leaves, which are of-
ten discarded as waste. It also encourages further research
and public awareness of this affordable and locally available
plant resource.

In summary, this work contributes new scientific insights into
the chemical profile of Dioscorea alata leaves and supports
their wider application in health, agriculture, and sustainable
development initiatives.
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