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Abstract:

Crude extracts (essential oils) were extracted using a microwave assisted extraction from dried Ginger, T. tetraptera, and M.
myristica and subsequently evaluated. Quantitative phytochemicals and antioxidant activities were determined in the crude
extracts. The saponins were found to be highest in ginger extracts (2.71) and differs significantly (p<0.05) from other samples.
Flavonoids, terpenoids, and tannins are highest in Monodora myristica with mean values of 14.33, 7.30 and 5.46 respectively
but had the least in alkaloids (6.84). T. tetraptera had the highest in alkaloids and steroids with mean scores of 10.17 and 4.31
respectively and with significant differences (p<0.05). Total phenolic compounds are highest in M. myristica (26.06) followed
by ginger (23.26) and T. tetraptera (20.93). The crude extracts recorded high antioxidant activities (DPPH, FRAP, LIPID
Peroxidation inhibition, and Nitric oxide scavenging activities), in relation to the control (Vit. C). The crude extract from M.
myristica gave the highest DPPH value (56.61) while ginger extracts recorded the highest score for FRAP while the control
(Vit. C.) had the highest lipid Peroxidation inhibition Therefore, tropical spices can be used to produce antistress nutraceutical
beverages.

Key words: antioxidants; ginger; microwave assisted extraction,monodora myristica; tetrapluera tetraptera tropical spices
and quantitative phytochemicals

1.Introduction

Stress is a feeling of emotional or physical tension or intrinsic/extrinsic
stimulus that evokes biological response. It can come from any event or
thought that makes you feel frustrated, angry, or nervous. Stress is your
body's reaction to a challenge or demand. In short bursts, stress can be
positive, such as when it helps you avoid danger or meet a deadline. The
compensatory responses to these stresses are known as stress responses.
(Habib, et al., 2017). In response to the above stress associated problems,
people resort to the use of pills, drugs, synthetic drinks (often called
energy drinks), herbal preparation which some of their clinical integrities
are questionable. Nevertheless, most people do not prefer the use of
synthetic drugs owing to some of their associated side effects, but rather
prefer natural substance from roots, herbs and some tropical crops (spices)
such as teas, coffee, ginger, turmeric, thyme, ginger, as well as some fruits
and cereals (Martin, 2016).

However, antistress drinks originate primarily from fruits and vegetables
sources, but also include those from other plants such as ginger, tea,
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coffee, cocoa, soybean as well as animal products like milk and dairy-
based and alcoholic drinks (Rampersaud, et al., 2003). The health benefits
of such beverages are rendered via different mechanistic pathways, and
are used to ward off stress related ailments as earlier stated.

Thus, formulation of high quality beverages containing extracts from
natural sources (spices) such as ginger, Tetrapleura, Monodora myristica,
which contain antistress components for promotion of health and disease
prevention have not received critical attention. The phytochemicals
present in plant foods, including fruits and vegetables, have been shown
to be responsible for health benefits of such foods, and the mode of action
of phytochemicals present as well as their chemical composition is varied.
However, compounds with antioxidant potentials such as terpenes,
Isoflavones, phenolics and polyphenolics appear to be important; (Bryer,
2005). These developments have intensified attention to extraction of the
bioactive compounds from most of the tropical spices.
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The bioactive compounds are however, one of the major constituents of
nutraceutical beverages. In addition, development of biomarkers, study of
synergistic and antagonistic effects of nutraceutical-drug interactions
deserve particular attention. More so, some bioactive compounds which
have been confirmed to contain varying degrees of phytochemicals,
antioxidants, stimulants and antistress components may also be
incorporated in soft drinks to perform some specific health roles.

Some studies have shown that about 80% health related problems and
cardiac arrest are often associated with stress (Bone, et al., 1999). Sequel
to that, there are various natural components basically of plant origins that
can be used to arrest stress in humans aside being drug based. Several
foods and beverages that contain components of plant origin such as
wines, fruit juices, etc; contain various essential nutrients ranging from
carbohydrates, amino acids, vitamins, minerals, lipids, essential oils etc.,
which play vital health roles in the body (Borrelli, 2005). Also, tropical
spices such as ginger, thyme, curry, onion, garlic, etc; are said to contain
various levels of phytochemicals (bioactive compounds) such as
carotenes, flavonoids, phenols, polyphenols, terpenes, mycerene,
limonene, pinene, steroids, triterpenes, and many other antioxidants and
essential oils numerous to mention. These tropical spices are sometimes
used in herbal preparations, but mostly in food preparations due to their
health and therapeutic potentials (Borrelli, 2005). However, little or no
studies have been conduction on most of these tropical spices in the areas
of their use in pharmaceutical and other health formulations; hence the
current study on extraction and evaluation of phytochemical potentials.

Stress has become a silent killer of individuals all over the world. Stress
induced health conditions such ulcers, diabetes, cancers etc., are on the
increase globally. The fight against stress has assumed a wider
dimensions ranging from creation of leisure activities, drugs and
production of food and drinks that can help individuals to overcome
stress. Tropical spices are rich in essential oils with components such as
antioxidants, phenols, carotenes, terpenes, terpenoids, among others
which are potent against physical and mental stress. However these
spices, which have enormous health and therapeutic benefits are not fully
tapped/efficiently utilized for the production of nutraceutical beverages
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s0 as to solve the health needs of the populace (Nwokenkwo, et al, 2020
and Olawuni, 2019).

The main objective of this research work is the extraction and evaluation
of bioactive compounds from tropical spices using microwave assisted
techniques.

Understanding the types of bioactive compounds present in some tropical
spices and will inaugurate a new frontier in effective utilization of these
tropical spices. This research work will explore some of the extraction of
selected tropical spices. It is expected that the findings of this study will
help in advancing the industry, aid future researches and be of benefit to
the farmers, as well as promote industry and commerce.

Therefore, the scope of the work covers the sourcing, extraction and
identification of the bioactive substances (photochemical) in tropical
spices such as ginger (Zingiber officinale, Oshiokirisho (Tetrapluera
tetraptera), Ehuru (Monodora myristica).

2. Materials and Methods
2.1. Sources of Materials:
2.1.1. Raw Material Collection

Mature and freshly harvested ginger (Zingiber officinale) and dried Ehuru
(Monodora myristica) seeds were purchased directly from the farmers in
Owerri, Imo State.

Mature dry Oshiokirisho (Tetrapluera tetraptera) fruits were obtained
from Federal University of Technology, Owerri which was among the
trees planted as wind-breaks and ornamental plants within the university.

The ginger (Z. officinale), Oshiokirisho (T. tetraptera) fruits, and Ehuru
(M. myristica) were identified by a crop scientist at the department of
Crop Science FUTO and then taken to department of Food Science and
Technology laboratory, Federal University of Technology, Owerri where
the sample preparations were carried out. The samples of the plant
materials are shown in plates 2.1 and 2.2.

AT

Plate 2.1. Freshly harvested Ginger and Tetrapleura tetraptera.

Auctores Publishing LLC — Volume 6(8)-158 www.auctoresonline.org
ISSN: 2637-8914

Page 2 of 14



J. Nutrition and Food Processing

Copy rights@ Lina Ahmed Hassaballa.

Plate 4.1. The crude extracts from Ginger (Zingiber officinale), Tetrapluera tetraptera and Monodora myristica.

2.1.2. Reagents, Laboratory Wares and Equipment

The various chemical reagents and laboratory wares/equipment used were
of analytical grades. They were obtained from the department of Food
Science and Technology, and department of Biochemistry, and
department of Chemistry in Federal University of Technology, Owerri,
Nigeria.

2.2 Methods: Sample Preparations and Phytochemical Screening for
the bioactive compounds
2.2.1. Processing and Extraction of Ginger (Z. officinale) Extracts

The processing and extraction of crude ginger (Z. officinale) extract were
done according to the method of A.O.A.C (2019). About 10 kg of freshly
harvested ginger rhizomes were processed for the extraction. The ginger
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was cleaned and washed with a solution of alcohol to decontaminate the
surfaces from microbial loads. The washed ginger rhizomes were peeled
S0 as to remove the barks.

The peeled ginger rhizomes were sliced in to smaller sizes and were dried
under the sun for about seven (7) days prior to milling into powdered
forms and stored in air tight containers for subsequent processing.
Afterwards, it was followed by extraction using microwave assisted
extraction so as to generate the bioactive components and essential oils
(crude extracts) required for the beverage formulation. The flow chart is
represented in the figure 2.1.
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Figure 2.1. Processing/Extraction of Ginger Essential oils.

2.2.2. Processing and Extraction of Bioactive Compounds from

Ehuru (Monodora myristica). dehulled seeds were further dried using drying oven (at 1050C) to ensure

that the moisture contents were drastically reduced. The dried seed was
The method described by Onwuka, (2005) was adopted with slight  grinded, stored in air tight containers and subsequently prepared for
modification. A 2 kg of matured and dried Ehuru (Monodora myristica)  extraction of the bioactive components/essential oils (crude extracts). The
seeds were sorted and gently roasted to enhance ease of dehulling. The flow chart for the process is shown in figure 2.2.

Dried Ehuru

!
Sorting
}

Roasting

!

Dehulling

!

Ehuru mibs

}

Drying (Depending on the moisture level)

|
Grinding
}

Ehuru Powder

}

Extraction (Usmng Microwave Assisted Extraction)

Figure 2.2. Processing/Extraction of Ehuru (Monodoramyristica) essential oils.
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2.2.3. Processing and Extraction of Crude extracts from Oshiokirisho
(Tetrapluera tetraptera) Fruits

The method described by Onwuka, (2005) and Odimegwu, et al, (2019)
was used for the extraction of ehuru extracts. About 10 pieces of matured
and dried fruits of Oshiokirisho (Tetrapluera tetraptera) was used for this
process. However, the fruits were cleaned and washed with alcohol

Tetrapluera tetraptera
Fruits

}

Sorting/Cleaning

}
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solution to disinfect the surface microorganisms. The washed fruits were
dried in an electric oven (EUROSONIC; Model No. ES-9080, China) at
the temperature of 600C. The dried pods were cut into pieces for easy
grinding into powders. The ground samples was stored in an air tight
contained and subsequently subjected to extraction using microwave
assisted extraction to generate the bioactive component in the T. tetraptera
fruits. The flow chart for the process is given in figure 2.3.

Washimneo (usme alcohol solution

|

Cuttine into nieces

!

Cutting mto pieces

!

Grinding (into powder, using attrition muall)

!

Powdered Qhiokirisho

!

Extraction (By Microwave Assisted Extraction)

I tetraptera Extracts

2.3. Microwave assisted extraction of the Crude Extracts

The method described by Chan, et al, (2022) and Chemist Rn (2022) was
used for the extraction of the bioactive compounds. A 200g of the milled
dried sample of the plant materials in each case was transferred into a flat
bottomed flask of 500 ml capacity and 250ml of appropriate organic
solvent (ethyl ether) was transferred into the flask containing the sample
to be extracted. The flask was placed inside the microwave, stoppered and
fitted to a condenser (a cooling system designed with water inlet and
outlet). The microwave is plugged to a power source and was switched
on, taking into cognizance, the predetermined temperature of the solvent,
extraction time (10-20 minutes) and power (300W) which are the basic
operating conditions for the MAE. The microwave generated from the
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magnetron is directed by the waveguide onto the sample/solvent system,
thus causing the solvent to boil and rise up within the vessel. However,
the hot solvent was made to come into contact with a water-cooled reflux
condenser. This made the solvent to condense and return to the holding
vessel. This process was repeated for a short period of time which enables
the organic compounds to be desorbed from the sample matrix into the
organic solvent. As the boiling process continued for about 30 minutes,
the crude extracts (essential oil) evaporates and is collected through a
separate vessel fitted for the purpose. This procedure was repeated for all
the different dried (powdered) samples of the plant materials (Zingiber
officinale, M. Myristica and T. tetrapluera). The extract yield was
determined and recorded in each of the cases. The microwave extraction
set up is shown in figure 2.4.
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Figure 2.4. A Microwave assisted extraction set up (containing microwave, retort stands, condensers, and flat bottomed flask holding the samples
under extraction).

2.4. Extract Yield, Phytochemical Screening/Evaluation of the
bioactive compounds in the crude Extracts.

2.4.1 Determination of extraction yield:

The method described by A.O.A.C. (2019) and Odimegwu, et al, (2019)
was used for this determination. The yield of evaporated dried extracts
based on dry weight basis was calculated using the equation shown below:
(%)Extract Yield = = x 100
(3.1b)

Where W1 = weight of extract after evaporation of solvent.
W2 = dry weight of the sample

2.4.2. Evaluation of the Bioactive Compounds and Phytochemicals in
the crude Extracts.

Phytochemical tests were done to determine the presence or absence of
certain chemical substances including the target bioactive components
present in the crude plant extracts. The tests were carried out using

standard procedures to identify the preliminary phytochemical screening
following the methodology of Savithramma et al. (2011) and Olawuni, et
al, (2019) by GC-MS techniques.

2.5. Statistical Analysis

The experimental design was that of randomized complete block design.
All determinations were in triplicate. The data generated were analyzed
using IBM SPSS software version 20.0 (SPSS Inc.) and Matlab 2015 and
Ms Excel, version 2013 was also used. The mean comparison was carried
out using a one way ANOVA while the separation of the sample means
was done using the Fisher’sleast significant difference (LSD) at P<0.05.

3. Results and Discussion
3.1. Results Tables
3.1.1 Percentage extract Yield

Samples

Extract Yield (%)

AGX

10.35

ATX

12.8

AMX

15.07

Table 3.1. The Results of the Percentage Extract Yields of the Samples

Keys:  AGX = Ginger extracts
ATX =T. tetrapluera extracts

AMX = M. myristica extracts
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The result of yield of extracts is presented in Table 3.1. The M. myristica
gave the highest extract yield (15.07%) while Ginger (Zingiber officinale)
had the least extract yield of 10.5%.

3.1.2. Phytochemical Analysis/Qualitative Tests
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Phytochemicals AGX ATX AMX
Saponins + + 1
Flavonoids ++ + ++
Terpenoids + + 4=+
Gingerols - ++ 4=+
Alkaloids + 4+ +
Phenolics +++ ++ ++
Steroids + + +
Tannins + + +
Cardiac glycosides + + +

Table 3.2 Phytochemical Screening of the Relative abundance of the Different Bioactive Compounds Present in the Crude Extracts.

Keys: AGX = Ginger extracts +++ = Heavily Present.
ATX =T. tetrapluera extracts The result of the relative abundance of the phytochemicals in the crude
AMX = M isti tract extracts is stipulated in table 3.2. Phenolic compounds were found to be
= M. myristica extracts heavily present in all the crude extracts (Zingiber officinale, T. tetraptera,
+ = Moderately Present (High) and M. myristica), while Flavonoids were relatively high in all at same
. . degree. Saponins, Steroids and cardiac glycosides are also present in all
+t = Very much present (Relatively higher) in the same degree while only gingerols were found to be heavily
abundant in ginger extracts.
Samples | Saponin Flavonoid Terpenoid | Tannins Alkaloids Phenolics Steroids
AGX 2712006 | 11846012 | 58702005 | 4.84c£0.14 | 74762009 | 23286055 | 3.36b20.06
ATX 25362004 | 10.68c=0.12 | 5.36c=0.14 | 5.29ab=00 | 10.17a=0.03 | 20.93c=027 | 4.31a=0.06
3
AN 2480620003 [ 143332038 | 7302005 | 3462006 | 6.84c=0.00 26.06a=0.57 [ 2.02ex0.05
LsD 0.1162 0.55833 0.2295 0.3582 0.1916 1.1864 0.1396

Table 3.3: The Results of the Quantitative Phytochemicals in the Crude Extract

The means ‘abc...’
significantly different (p<0.05)
Keys: AGX = Ginger extracts

ATX =T. tetrapluera extracts

AMX = M. myristica extracts

Auctores Publishing LLC — Volume 6(8)-158 www.auctoresonline.org
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with different superscript within the same column are

The result of the quantitative phytochemisry is shown in Table 3.3.
Phenolics was highest in M. myristica extracts (26.06) and least in ginger
extracts (23.6). Saponin is highest in ginger and lowest in M. myristica
but highest in flavonoids, Tepenoids and tannins with values of 14.33,
7.30 and 5.46 respectively. Ginger gave the least cardiac glycoside (2.37),
while M. myristica had the highest value (3.56).

3.1.3. Antioxidant Assays

Page 7 of 14
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Samples 50(ng/ml) 100(ug/ml) 200(ug/ml) 400(ug/ml)
Control 41.07%0.63 67247082 75.35920 28 82.33%0.19
AGX 49 25+033 66.38°0.50 80.79%20.32 87.14%0.14
ATX 4464024 60.06%=0.14 77.60=0.47 84.65=0.17
AMX 36.6120.06 71272021 853422047 88.02%:0.23
LSD 1.2998 1.1486 0.9102 0.4264

Table 4.4: Mean Scores of DPPH Radical Inhibitory Activities of the Crude Extracts at Different Concentrations

extracts recorded the highest mean scores for all the concentrations while
the control (Vit. C) had the least value. The trend followed same pattern
as the concentration increases.

The means ‘abc...” with different superscript within the same column
are significantly different (p<0.05)

The result of the DPPH radical inhibitory activities of the crude extracts
at different concentrations is described in Table 3.4. The M. myristica

Samples 50(pg/ml) 100(ug/ml) 200(ug/ml) 400(ug/mI)
Control 18209205050 | 29.649=0.2250 388002501 | 62.69%0.3132
AGX 7339204613 | 8242302212 88.51=02001 | 89.93=0.1504
ATX 3442520076 61720204225 7722500113 | 79.33%=0.0802
AMX 4084520226 30.18=0.1350 3830°=0.1450 | 76.80=0.2179
LSD 0.8352 0.6338 0.4236 0.4819

Table 3.5: Mean scores of the FRAP Activities of the Crude Extracts at Different Concentrations

The means ‘abc...” with different superscript within the same column
are significantly different (p<0.05)

AMX = M. myristica extracts

The Table 3.5 displays the mean values for the Ferric reducing antioxidant
potentials of the crude extracts at different concentration. Sample AGX
(Ginger extracts) gave the highest mean scores at all concentrations while
the control recorded the least values for FRAP activities. That is to say,
the means ranged from 18.20 to 40.48 at 50(ug/ml) and 62.69 to 89.93 at

Keys:  Control = Normal Vitamin C
AGX = Ginger extracts
ATX =T. tetrapluera extracts

50(pug/ml).
Samples S0 pg/mal) 100{pg/ml) 200 pg/ml) 400 pg/ml)
Control 286200329 295000153 40822002 63420 0832
AGX 2.01=0.0737 2.63=0.0702" 2.88=0.0721° 3.48=0.0173
ATX 1.73 40,0850 1.97 80,0737 2208100361 2.91%0.0666
AMX 2230 +0.0361 3.262=0.03606 3.50° +0.0500 4550200473
LD 0.1493 0.1258 0.1118 0.1364

Table 3.6: Lipid Peroxidation Inhibition Activities of the Extracts at Different Concentrations.
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The means ‘abce...” with different superscripts within the same column
are significantly different (p<0.05)

Keys:  Control = Normal Vitamin C

AGX = Ginger extracts
ATX =T. tetrapluera extracts
AMX = M. myristica extracts

The lipid peroxidation inhibition activity at different concentration is
presented in Table 3.6. The control recorded higher mean values than all
other samples which ranged from 2.86 to 6.34 for 50(ug/ml) to 400
(ug/ml). Sample ATX (M. myristica) recorded the least mean scores
ranging from 1.73 to 2.91 for the same concentrations.

4. Discussion
4.1.1. Extract Yield.

The result of the percentage extract yields for the different tropical spices
were stated in Table 4.1 and figure 3.1 (a) respectively. From the values
obtained, it revealed that sample AMX (M. myristica) gave the highest
yield of 15.07% followed by sample ATX (T. tetraptera) with 12.80%
yield, and lastly, sample AGX (ginger) which yielded 10.35%. However,
from the related work done by Yang, et al., (2003) and Caigin, (2010), it
was observed that ginger yields relatively smaller amounts essential oils
(extracts) when compared to other tropical spices such as Monodora
myristica and Tetrapluera tetraptera. Thus, the low extract yield found in
ginger when compared to other samples (M. Myristica and T. Tetraptera)
could be as a result of the intrinsic factors and/or the nature and chemical
composition of the plant materials. Alara and Abdurahman reported
10.30% vyield of ginger extracts using microwave assisted extraction
(MAE) and this vale is however, related to the score obtained in this
research.

4.1.2. Phytochemical Screening and Relative Abundance Bioactive
Compounds Present in the Crude Extracts

Table 3.2 show the different phytochemicals present in the crude extracts
(essential oils) generated from the different plant materials and their
relative abundance. The bioactives and Phytochemicals of importance
determined include: saponins, flavonoids, terpenoids, gingerols,
alkaloids, phenolics, steroids, tannins, and cardiac glycosides. From the
laboratory assay, it was observed that saponins are moderately present in
all the samples (AGX, ATX and AMX respectively). Flavonoids are
found to be very much present in all the three respective samples whereas
Terpenoids were moderately present in both samples AGX and ATX, but
relatively higher in sample AMX. Gingerols were found to be heavily
present in sample AGX but relatively high in samples ATX and AMX
respectively. Prasad and Tyagi, (2015) also reported that ginger contains
high amounts of terpenes and 6-gingerols and other essential oils.

Auctores Publishing LLC — Volume 6(8)-158 www.auctoresonline.org
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However, alkaloids where found to be moderately present in samples
AGX and AMX, but relatively higher in sample ATX (T. tetraptera).
Phenolics were found to be heavily present in all the samples while
steroids were moderately present in all the sample. Tannins and cardiac
glycosides were also moderately present in all the samples of the plant
materials. A study done by (Riu, 2015), suggested that tropical spices such
as ginger, turmeric, Monodora myristica, Tetrapluera tetraptera, curry,
garlics, etc; contain several numbers of phytochemicals and antioxidants,
which are also in line with those obtained from this research work.
Therefore, the predominance of the phenolic compounds in the crude
extracts could be attributed to the presence of secondary and tertiary
essences in all the samples analysed.

4.1.3 Quantitative Screening of the Phytochemicals/Bioactive
Compounds in the Crude Extracts

The mean scores for the quantitative screening of the
phytochemicals/bioactives in the crude extracts were stated in Table 3.3
while the graphical representation is shown in Figure 4.1 (b). Thus, from
the results obtained, the saponin contents of samples AGX, ATX and
AMX were 2.71, 2.53 and 2.48 respectively. The statistical analysis
indicated that sample AGX is significantly different (P<0.05) from all the
samples, while samples ATX and AMX are not significantly different
(P=0.05). The flavonoid contents for the samples ranged from 14.33 to
10.68 with sample AMX having the highest mean score of 14.33,
followed by sample AGX and ATX with mean scores of 11.84 and 10.68
respectively. Thus, they are statistically different from each other. Also,
there were significant difference (P<0.05) in the terpenoids contents of all
the samples with sample AMX recording the highest mean score (7.30),
followed by sample AGX with a mean value of 5.87 while sample ATX
had the least score of 5.36. The results of the tannins indicated that sample
AMX recorded 5.46, followed by sample ATX and AGX with mean
values of 5.29 and 4.84 respectively. However, sample AMX was not
statistically higher (P>0.05) than sample ATX. The alkaloids showed that
there were significant differences (P<0.05) among all the samples with
samples ATX, AGX and AMX recording mean values of 10.17, 7.47 and
6.84 respectively. The total phenolic contents of the sample AMX was
26.06 being the highest, while sample ATX recorded the least value of
20.93 while sample AGX scored 23.26. The statistical analysis revealed
that all the samples were significantly different (P<0.05). The mean scores
for the steroids showed that sample ATX recorded 4.31, being the highest,
followed by sample AGX with a value of 3.36, whereas sample AMX had
the least mean score of 2.02. Statistically, all the samples differ
significantly (P<0.05). From the overall, the Figure 4.1(b) clearly showed
that phenolic compounds are predominantly present in all the samples of
the crude extracts as it was found to have the highest peaks. The results
of this work is thus, in consonants with the values reported by
Nwokenkwo, et al, (2020) which reported that ginger has more of
phenolic compounds as also obtained in this work.
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Quantitative Phytochemicals
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Figure 4.1b. Quantitative Phytochemicals

4.1.4. Antioxidant Assays
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Figure 4.1(c): Antioxidant (DPPH) Assays of the Crude Extracts at Different Concentration

4141 DPPH (2,2-diphenyl-1-picrylhydrazyl) Radical Inhibitory
Activitiy of the crude Extracts.

The mean scores of DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
inhibitory activities for all the samples at different concentrations were
presented in Table 4.4 and Figure 3.1(c). The DPPH radical inhibitory
activities was done for four samples at different concentrations with the
control sample being ascorbic acid, AGX (Zingiber officinale), ATX
(T.Tetraptera) and AMX (M. myristica) extracts.

However, at concentration of 50 (ug/ml), sample AMX recorded the
highest mean score (DPPH) of 56.61 pug/ml, followed by sample AGX
with a mean score of 49.26 pg/ml whereas ATX and Control samples
scored 44.64 and 41.07 pg/ml respectively. The statistical analysis
conducted therefore, suggested that there were significant differences
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(P<0.05).among all the samples, and the control recorded the least PPH
value at the concentration of 50 pg/ml.

In the same vein, at the concentration of 100 pg/ml, sample AMX gave
the highest DPPH value of 71.27 ug/ml, while sample ATX scored the
least with a value of 60.06; thus, differs significantly (P<0.05) among
each other. In addition, sample AGX and the control recorded mean
scores of 66.38 and 67.24 pg/ml respectively. Statistically, the control
sample is not significantly (P>0.05) higher than sample AGX. A study
conducted by Arala, et al, (2020) suggested that tropical spices such as
ginger and M. myristica contain high amounts of antioxidants up to the
range of 60 pg/ml to 80 pg/ml; thus, the values obtained in this work fell
within the range.

At 200 pg/ml, the antioxidant (DPPH radicals) analyzed clearly showed
that all the samples are significantly different from each other. Thus, the
sample with the highest mean score was AMX with a value of 85.54,
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while the control had the least mean score of 75.35. More so, samples
AGX and ATX recorded a mean score of 80.79 and 77.60 respectively.
At the concentration of 400 pg/ml, the results showed that sample AMX
had the highest mean score (88.02), followed by sample AGX with a mean
score of 87.14. Sample ATX recorded a mean score of 84.65 while the
control sample gave the least mean value of 82.33. The statistical analysis

Copy rights@ Lina Ahmed Hassaballa.

however, revealed that the samples are significantly different (P<0.05)
from each other. Also, from the graph obtained, it showed that the
increase was progressive; thus the antioxidant in the form of DPPH is
directly proportional to the concentration. That is to say, that the DPPH
(2,2-diphenyl-1-picrylhydrazyl) increases with increase in concentration.

% Extract Yields

= AGX = ATX

AMX

Figure 4.1c. The percentage Extract Yields for the different samples of Crude extracts

AGX = Ginger Extracts
ATX = Tetrapleura tetraptera extracts
AMX = Monodora myristica extracts

4.1.4.2. Ferric Reducing Antioxidant Power (FRAP) Activity of the
Crude Extracts at Different Concentrations.

The mean scores of the ferric reducing antioxidant power (FRAP) activity
of the crude extracts at different concentrations were clearly shown in
Table 3.5. The FRAP was determined at different levels using 50, 100,
200 and 400 pg/ml respectively. From the results obtained, it was found
that, at 50 pg/ml, the control sample had the lowest mean score (18.25)
while sample AGX had the highest mean score (73.39). In addition to that,
samples AMX and ATX recorded mean values of 40.84 and 34.42 pg/ml
respectively. Sequel to statistical analysis conducted, the results
suggested that there were significant differences (P<0.05) among all the
samples of the crude extracts evaluated (Table 3.5).

All the samples showed significant differences (P<0.05) at 100 pg/ml,
including the control which had the lowest mean value of 29.64. However,

samples AGX, ATX and AMX recorded 82.42, 61.72 and 50.18 pg/ml
respectively. The means obtained suggested that sample AGX had the
highest value, preceded by sample ATX.

At 200 pg/ml, sample AGX had the highest antioxidant (FRAP) value
with 88.51 pg/ml, precede by sample ATX with a value of 77.22 (Table
3.5). However, sample AMX recorded a mean value of 58.30 pg/ml, and
lastly the control sample which gave a mean value of 38.80. Therefore,
it was revealed that all the samples differ significantly (P<0.05) from each
other.

Furthermore, at 400 pg/ml all the samples replicated similar trends with
sample AGX and Control have the highest and lowest mean scores of
89.93 and 62.69 pg/ml respectively, while samples ATX and AMX
recorded mean values of 79.53 and 76.80 respectively. Thus, statistically,
all the samples of the crude extracts were significantly different (P<0.05)
from each other. It can also be observed from the graph (Figure 4.1 d)
that the increase in the concentration consequently results to increase in
the ferric reducing antioxidant powers (FRAPs) of both the control
samples and the crude extracts.

FRAP Activities of the Crude Extracts at Different Concentrations
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Figure 4.1(d): FRAP Activities of the Crude Extracts at Different Concentrations
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4.1.4.3. Lipid Peroxidation Inhibition Activities of the Extracts at
Different Concentrations.

The results of the lipid peroxidation inhibition activities of the extracts at
different concentrations where represented on Table 3.6 and Figure
4.1(e). At 50 pg/ml, the control however, gave the highest mean value
(2.86 pg/ml) followed by sample AMX with a mean score of 2.23 pg/ml,
thus they are significantly different (P<0.05) from each other. Also,
sample AGX and ATX scored 2.01 and 1.73 respectively, and statistical
analysis showed that the two samples also differ significantly (P<0.05)
from each other.

On the contrary, sample AMX had the highest mean value of 3.26 pg/ml,
at 100 pg/ml, followed by the control sample that gave a mean value of
2.95 pg/ml. In addition, sample AGX and ATX scored 2.63 pg/ml and
1.97 pg/ml respectively. The values obtained indicated that sample ATX
had the least lipid Peroxidation inhibition at 100 pg/ml. Thus, statistical
analysis conducted clearly showed that all the samples of the crude
extracts were significantly different (P<0.05) from each other including
the control as shown in Table 3.6.

Furthermore, the lipid peroxidation activities at 200 pg/ml tend to
increase for the control which gave a mean vale of 4.08 pg/ml and

Copy rights@ Lina Ahmed Hassaballa.

followed by sample AMX with a value of 3.50 pg/ml. sample AGX
scored 2.88 while sample ATX had the least mean score of 2.29 pg/ml.
Statistical analysis suggested that there were also significant differences
(P<0.05) among all the samples analyzed including the control. At 400
pg/ml, the same trends were replicated, with the control having the
highest mean value (6.34 pg/ml,), followed by sample AMX with a mean
score of 4.55, whereas samples AGX and ATX recorded mean scores of
3.48 and 2.91 pg/ml, respectively. Thus, it showed that sample ATX had
the lowest Lipid peroxidation inhibition activities while the control had
the highest activity at 400 pg/ml. thus, all the samples were statistically
different (P<0.05) from each other. Figure 4.1(e) also showed that the
Lipid peroxidation is directly proportional to concentration. The control
sample however, showed the highest peak at the concentration of 400
(ug/ml). Chan, et al, (2011) reported that lipid peroxidation of plants
extracts increase with increase inconcentration.

Therefore, it can be deduced that the differences among the samples could
be attributed to the variations in the intrinsic factors in the crude extracts.
However, it was observed that the values of the lipid peroxidation
inhibition increases with increasing concentrations.

Lipid Peroxidation Inhibition Activities of the Extracts at Different
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Figure 4.1e Lipid Peroxidation Inhibition Activities of the Extracts at Different Concentrations

5. Conclusion and Recommendation
5.1 Conclusion

The tropical spices (Ginger, Tetrapleura tetraptera, and Monodora
myristica) were processed and the crude extracts (essential oils) were
extracted using a microwave assisted extraction techniqueThe extract
yields showed that the Monodora myristica yielded more essential oils
than other spice samples (Ginger and Tetrapluera tetraptera).

The phytochemicals such as saponins, flavonoids, terpenoids, gingerols,
alkaloids, phenolic compounds, steroids, tannins and cardiac glycosides
were found to be present in both ginger and Monodora myristica as well
as Tetrapluera tetraptera. Phenolics were found to be heavily present in
all the samples of the extracts.

5.2. Recommendations

Auctores Publishing LLC — Volume 6(8)-158 www.auctoresonline.org
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. Extraction optimization: Further research is needed to optimize
the extraction of the crude extracts from the tropical spices which will
therefore enhance their efficiency of extraction process. However, the
darker colour and the stronger flavor of the crude extracts (essential oils),
can be reduced by refining, and/or purification so as to obtain a more
suitable and purer form of the extracts.

. Comprehensive qualitative and chemical characterization of the
crude extracts is recommended for further studies so as to
ascertain/identify the entire constituents of the extracts in ginger,
Tetrapluera tetraptera, Monodora myristica.

. It is recommended that further studies be carried out on ginger,
Tetrapluera tetraptera, Monodora myristica, and other tropical spices in
areas of their utilization in the health and other related industries such as
nutraceuticals.
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5.3. Contributions to Knowledge

. Qunatitative  phytochemical  evaluation: The  major
phytochemicals in tropical spices (Zingiber offficinale, Tetrapluera
tetraptera and Monodora myristica were quantitatively determined.

. The high antioxidants mostly found in ginger, and which are in
relative amounts in Tetrapluera tetraptera, and Monodora myristica are
very essential in arresting some cardiovascular diseases.

. The phytochemicals such as saponins, flavonoids, phenolics,
etc; which are compounds present in the crude extracts however, are of
enormous health benefits in both food and pharmaceutical industries;
thus, can be used to produce healthy foods and supplements to be used for
the diabetics and those having heart diseases and to check cholesterol.

. Overall, the study's contributions lie in the identification of
tropical spices with antistress properties, the optimization of extraction
methods, and the evaluation of phytochemicals and antioxidant activities.

Concurrent interest and authors’ contributions:

The authors have affirmed that they have no conflicts of interest.
Contributions from Writers: All authors worked together to complete this
project. In addition to writing the Protocols and the first draft of the
article, Author O.F.A, and O.C.I planned and designed the study. Data
interpretation and statistical analysis were carried out by author OAF and
O.C.I. Authors OIA and U.A.E conducted literature searches, participated
in data gathering, and oversaw study analysis. The final draft was read by
all writers and got their approval.

Acknowledgements

Special appreciation to the department of Food Science and Technology,
Federal University of Technology, Owerri.

References

1. A.O0.A.C.(2019). Official method of Analysis Revised Edition,
Association of Official Analytical chemists; Washington, D.C.,
US.A.

2. Alara, O. R., Abdurahman, N. H., Ukaegbu, C. I. and Alara, J.
A. (2020). “Optimization of microwave-assisted extraction of
phenolic compounds from Ocimum gratissimum leaves and its
LC-ESI-MS/MS  profiling, antioxidant and antibacteria
activities,” J. Food Meas. Charact.

3. Bone, M.E., Willkinson, D.J., Young, J.R., McNeil, J. and
Charlton, S. (1990). Ginger Root: A New Antiemetic. The
Effect of Ginger Root on Postoperative Nausea and VVomiting
after Major Gynaecological Surgery Anaesthesia.

4. Bryer, E. 2005. A Literature Review of the Effectiveness of
Ginger in Alleviating Mild-to-Moderate Nausea and Vomiting
of Pregnancy. Journal of Midwifery & Women's Health, 50(1):
1-3

5. Caigin GU, Wanling C. (2010). Semi-solid Process of
Fermenting Pineapple into Vinegar [J]. Food Science Journal.
31(6):56-60.

6. Cakir A, Mari A, Yildinn A, Duru ME, Harmender, M., Kazaz,
C. (2003). Isolation and Characterization of antioxidant
Phenolic compounds from the aerial part of Hespericum
hyssopifolium, L. by activity guided fractionation. J.
Ethnopharm. 87:73-83.

Auctores Publishing LLC — Volume 6(8)-158 www.auctoresonline.org
ISSN: 2637-8914

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Copy rights@ Lina Ahmed Hassaballa.

Chan, C. H. Yusoff, R., Ngoh, G.C. and Kung, F. W. L. (2011).
“Microwave-assisted extractions of active ingredients from
plants,” J. Chromatogr. A, vol. 1218, no. 37, pp. 6213-6225.
ChemistRn (2022): Microwave assisted extraction: Principle,
process, application, and advantage.
https://chemistnotes.com/analytical_chemistry/microwave-
assisted-extraction-principle-process-application-advantage/
Habib Y., Yunes P., Hedayat S., Thomas P. J. and Amirhossein
S. (2017). The impact of stress on body function: A review.
EXCLI Journal; 16: 1057-1072.

Jude O. Ilwouno, Chigozie E. Ofoedu and Arinze F. Ofoedum
(2018) Potentials of Egg Shell and Snail Shell Powder in
Sorghum Beer Clarification. Archives of Current Research
International 16(4): 1-10, 2019; Article no.ACRI1.47427 ISSN:
2454-7077.

Lien, H., Sun, W.M., Chen, Y., Kim, H., Hasler, W. and
Owyang, C. (2003). Effects of Ginger on Motion Sickness and
Gastric Slow Wave Dysrhythmias Induced by Circular Vection.
Am. J. Physiol. Gastrointest. Liver Physiol., 284: G481-489.
Martin, P.R. (2017). Stress and Primary Headaches. Review of
the Research and Clinical Managemet.

Odimegwu, E.N., Akajiaku, L.O., Umelo, M.C,
Ezeamaku,U.L., Ofoedum, A.F and Akujobi, C.A.
(2020).Investigation on the Effectiveness of Palm Ash Infusion
and Water Soaking For the Reduction of Beany Flavor in
Bambara Groundnut (Vigna Subterranea) Flour for Cake
Production. 10SR Journal of Environmental Science,
Toxicology and Food Technology (IOSR-JESTFT) e-ISSN:
2319-2402,p- I1SSN: 2319-2399.Volume 14, Issue 2 Ser. Il
(February. 2020), pp01-10.

Ofoedu CE, Iwouno JO, Ofoedu EO, Ogueke CC, Igwe VS,
Agunwah IM, Ofoedum AF, Chacha JS, Muobike OP,
Agunbiade AO, Njoku NE, Nwakaudu AA, Odimegwu NE,
Ndukauba OE, Ogbonna CU, Naibaho J, Korus M, Okpala
COR. 2021. Revisiting food-sourced vitamins for consumer
diet and health needs: a perspective review, from vitamin
classification, metabolic functions, absorption, utilization, to
balancing nutritional requirements. PeerJ 9:11940.

Olawuni, I.A, Uzoukwu, A.E., Agunwah, I.M., Ofoedum, A.F.
and Onyeneke,E.N. (2019). Incorporation of Peanut Butter as
Substitute for Shortening in Biscuit Production. IOSR Journal
of Environmental Science, Toxicology and Food Technology
(IOSR-JESTFT) e-ISSN: 2319-2402

Rau, P., (2015). “Emerging Microwave Assisted Extraction
(MAE) Techniques as an Innovative Green Technologies for
the Effective Extraction of the Active Phytopharmaceuticals,”
Res. J. Pharm. Technol., vol. 8, Pp. 655-666.

Shin, S., Kim, J.Y., Chung, H.Y. and Jeong, J. (2005).
Zingerone as an Antioxidant against Peroxynitrite. J. Agri.
Food Chem., 53: 7616-7622.

Spigno, G. and De Faveri, D. M. (2009). “Microwave-assisted
extraction of tea phenols: A phenomenological study,” J. Food
Eng., vol. 93, no. 2, pp. 210-217.

Yang, J.J, Li. G.L., Liu, H.R, Ren, B.B. (2003). Effect of
evening rose oil on activities of oxygen free radical scaverging-
related enzymes and hepatic morphosis in rats on high lipid diet.
J. NingXia Med Coll. 25:244-246.

Page 13 of 14



J. Nutrition and Food Processing Copy rights@ Lina Ahmed Hassaballa.

Ready to submit your research? Choose Auctores and benefit from:
This work is licensed under Creative
Y Commons Attribution 4.0 License fast, convenient online submission
rigorous peer review by experienced research in your field
rapid publication on acceptance
authors retain copyrights
unique DOI for all articles
immediate, unrestricted online access

To Submit Your Article Click Here:

YVVVYVYYVY

DOI1:10.31579/2637-8914/158
At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/nutrition-and-food-processing

Auctores Publishing LLC — Volume 6(8)-158 www.auctoresonline.org
ISSN: 2637-8914 Page 14 of 14


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77
https://auctoresonline.org/journals/nutrition-and-food-processing

