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Abstract

The antioxidant of seeds was carried out using extracts from methanol and
Silver Nanoparticles from the spice. The SEM shows the shapes, dispersion
and agglomeration of the sample, while the EDX confirms the SEM and the
presence of some compounds. The FT-IR reveals the AgNP; capping and re-
ducing the particular biomolecule from the functional group for identifica-
tion. Compounds found in the FT-IR seeds of Capsicum annum are Ag L
(Silver iodide), C K (Cyanogen chloride), P K (Phenol). Monodora myristica
are Mo L (Molybdenum), Ag L (Silver iodide), C K (Cyanogen chloride), P K
(Phenol), Mg K (Magnesium). Piper guineense are Ag L (Silver iodide), Ci K
(Potassium chloride), C K (Cyanogen chloride), P K (Phenol). The seeds
show that the AgNP;s of CA and MM has a better antioxidant activity than the
methanol of CA and MM, while the PG methanol has a better activity than
the AgNPs PG. The control (Catechin and Galic acid) has a slight overall bet-
ter DPPH activity than the AgNPs. It is important to note that there is a con-
centration dependency in CA, MM AgNPs PG methanol respectively. Nota-
bly, at CA methanol, the conc. at 125 was higher than the conc. at 250. Hence,
there is need to create a great part in using plant samples for making tabu-
lated or capsulated drugs for treatment of diseases and using plant silver na-
noparticles to develop a healthy food/drug preservative package material
“smart packaging” that will enhance shelf-life.

Keywords

Piper guineense (PG) or Uziza, Monodora myristica(MM) or Ehuru
and Capsicum annum (CA) or Cayenne Pepper, Scanning Electron
Microscope/Energy Dispersive X-Ray (SEM/EDX), Silver Nanoparticles
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(AgNPy), Fourier-Transform Infrared (FT-IR),
2,2-Diphenyl-1-Picryl-Hydrazyl Radical Scavenging (DPPH),
Silver Nitrate (AgNO;)

1. Introduction

Herbs are used to enhance the flavour, colour and taste of food as well as their
antioxidant properties. Cayenne pepper (Capsicum annum), uziza (Piper gui-
neense) and ehuru (Monodora myristica) are spices and herbs which are widely
used as essential ingredients in preparation of different cuisines and medicinal
treatments in Nigeria. [1] reported that herbs have antioxidants properties, espe-
cially polyphenols that are responsible for nutritional and medicinal properties.

Antioxidant activities have inhibitive effects against oxidative damage that has
help in cancer and cardiovascular diseases preventions. Phytochemical substances
found in phenolic compound like flavonoids and phenolic acids are the major
group of natural compounds in plants like spices and herbs. Because of their free
radical scavenging properties of these bioactive compounds, they also vary in
their functional group. Over the last decade and in recent years, these bioactive
compounds found in spices and herbs are being studied for prevention of hu-
man diseases examples: heart disease and cancer.

Cayenne pepper is a reliable source of beta-carotene and antioxidants including
Vitamin C that strengthen the immune system. It fights off cold and flu and can
treat associated symptoms such as nasal congestions and excessive mucus secre-
tion. Cayenne raises the body temperature and causes sensation of sweat. Ther-
mogenesis also enhances the activity of the immune system. Capsaicin, the hot
principle of chilli, is found in cayenne pepper. Capsaicin is known to increase
energy expenditure in the body, which has implications for its use in weight con-
trol. Epidemiological data reveal that the consumption of foods containing cap-
saicin is associated with a lower prevalence of obesity [2]. Capsaicin causes sus-
tained fat oxidation during weight maintenance. However, capsaicin treatment
had no limiting effect on 3-month weight regain after losing weight [3]. Another
study conducted on anti-obesity suggested that capsaicin enhances the use of fats
as a fuel source during rest and exercise and may increase weight loss during a
controlled diet or exercise plan and the supplementation did not cause any ad-
verse effects on cardiac function despite significantly improved lipolysis [4].

Both Ehuru and Uziza have reported in the treatment of cough, headache, fe-
ver, and skin diseases. They are added to food of lactating mothers during post-
partum period, as it is claimed that it encourages or stimulates uterine contrac-
tions [5]. Therefore, aiding in the fast return of uterine muscle to the original
shape, they are also believed to aid in weight loss. According to a report pub-
lished in British Journal of Nutrition, Uziza contains cardiac glycosides in sig-
nificant amounts and cardiac glycosides are useful in the management of disease
associated with the heart [6].
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Nanotechnology is becoming increasingly important for the food and health
sectors. Promising result and applications have already been developed in theo-
retical nutrient and drug delivery system through bioactive nano encapsulation,
biosensors to detect the quality pathogens, as well as moved resources for the
evaluation and the development of safer product [7]. Plants are better options
for nanoparticle synthesis because it is mostly non-toxic, provide natural apply-
ing agents and reduce the cost of micro-organism. Silver nanoparticles (AgNPs)
have been applied as antibacterial, antifungal, antiviral, and anti-inflammatory
and catalytic activity due to its distinguishable physical, chemical, biological and
prevention of biofilm in food packaging [8]. The conventional chemical method
is recognized as being dangerous, energy and wealth exhaustive removing the
conventional techniques to be environmentally friendly. Chemical synthesis of
silver nanoparticles mostly ended in aggregation as the storage time extends
while biosynthesis of nanoparticles using plant extracts also known as synthesis
is low-cost, environmentally kind and produce stable nanoparticles [9].

Silver nanoparticle may be added in nontoxic concentration of food as several
studies executed the toxicity of silver nanoparticles [10] verified studies nanoparti-
cles had no cytotoxicity to mammalian cells at 26.7 mg/l in another investigation
recorded that AgNPs could not affect the mammalian cells morphology up to
6500 ng/MI concentration [11]. Nanoparticles can discover food spoilage and food
pathogens through Nano sensors. In addition, nanoparticles used in food pack-
aging consisting of polymers in combination with Nano devices are known as
smart packaging. Natural, edible nano laminates can also carry antioxidants and
antimicrobials for extension of shelf-life [12].

Natural products, such as plant extract, either as pure compounds or as stan-
dardized extracts, provide unlimited opportunities for new drug discoveries be-
cause of the unmatched availability of chemical diversity [7]. According to the
World Health Organization [13], more than 30% of the World’s population re-
lies on traditional medicine for their primary healthcare needs. The use of herbal
medicines in Asia represents a long history of human interactions with the en-
vironment. Plant used for traditional medicine contains a wide range of sub-
stances that can be used to treat chronic as well as infectious diseases [14].

Bioactive, like coenzyme, vitamins, iron, calcium, curcumin, etc., have been
widely tested in nano delivery systems [15]. Different nano delivery vehicles
have been developed such as association colloids, lipid-based nanoencapsula-
tions/nanocarriers, nano emulsions, biopolymeric nanoparticles, nanolaminates,
nanofibers, etc. These nano delivery systems can increase the bioavailability of
bioactive by different pathways. Nanoencapsulation can enhance bioavailability
of bioactive compounds after oral administration through targeted delivery sys-
tems. Such nanoencapsulation enables to control the release of flavors at the de-
sired time and also to protect the degradation of these flavors during processing
and storage [16].

Nowadays, people are requiring more nutritional supplements because many

nutrients in food are being destroyed in the digestive tract. Each part presents a
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completely different environment, from oral cavity to the colon. In other words,
there are several factors which decide the absorption of food in the body for in-
fants, children, adults, old people, and those who are suffering from any type of
gastrointestinal diseases. A nutrition delivery system is a system or nanocarrier
that delivers nutrition to specific places [17]. Although a delivery system has
numerous functions, one of them is to transport a functional ingredient to its
desired site. Just like taste, texture, and shelf-life, major functions of a delivery
system for a food product are that it should protect an ingredient from chemical
or biological degradation, such as oxidation, and controlling the rate of release of
functional ingredient under specific environmental conditions. Nano disper-
sions and nano capsules are ideal mechanisms for delivery of functional ingre-

dients because they can effectively perform all these tasks.

2. Materials and Methods

2.1. Material Collection

The seeds (Capsicum annum, Piper guineense and Monodora myristica) were
purchased at Garki market Abuja. These spices were identified by a taxonomist
from the Herbarium Unit of National Institute for Pharmaceutical Research and
Development (NIPRD), Abuja; Department of Medicinal plant, National Insti-
tute for Pharmaceutical Research and Development Garki Abuja Nigeria and
African University of Science and Technology, Abuja, Nigeria, were the insti-

tute’s used for the research work.

2.2. Methods

Raw Materials Preparation
The sample was subjected to post-harvest treatment before experimental use.
The modified method described by [18] was used accordingly. The particle size
of the sample was determined manually by sieve analysis [19]. The sample was
sorted in an airtight container for experimental analysis.

The flow diagram for the preparation of samples for maceration/hydro-distillation

(Figure 1).

2.3. Extractions

Maceration of Methanol Extract

Cold maceration was the method of extractions for the methanol extract. The
solvent used was methanol (64.7°C). The volume of the solvent was twice the
physical size of the extract, the sample was crushed put in a big conical flask, the
solvent added, covered and kept at a room temperature (20°C - 25°C) of 24
hours, shaken at intervals. After maceration, the plant sample was filtered using
muslin, the extract was put in a rotary-evaporator to reduce the volume in the
extractant after which it was transferred into a stainless plate and put in a water
bath (100°C) for complete drying and methanol evaporation. The dried extract
was collected (using a spatula) and put in an air-tight bottle container, kept in a
cool dry place for laboratory analysis (Table 1, Figure 2).
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!

Cleaning and Sorting
!

De-pulping (manual) optional
!

De-pulped seeds

!
Washing

!

Air drying (2 days)
!

Dried seed

!

Coarsely milled (warring blender)
!
Maceration/Hydro-distillation

Figure 1. Flow diagram for process-
ing of plant sample for Maceration/
Hydro-distillation.

Table 1. Maceration of methanol extraction.

Sample Quantity used (g) Quantity of solvent (ml) Drying Period
Capsicum annum 300g 1500 ml 3 days
Monodora myristica 250 g 750 ml 3 days
Piper guineense 250 g 750 ml 3 days

Figure 2. Methanol extracts of seeds samples: Monodora myristica (MM), Capsicum an-
num (CA), and Piper guineense (PG).
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2.4. Silver Nanoparticle Characterization

Synthesis of Silver Nanoparticles

Seeds AgNPs extract was synthesized by adopting the method described by [20].
A 20 g of the sample was weighed into conical flask of 250 ml and 100 ml of wa-
ter was added at 60°C in a water bath for 10 minutes, respectively. Each extract
was cooled, filtered using watchman filter paper. Fifteen (15) ml of the extract
was added into 45 ml aqueous silver nitrate (AgNO;) (0.1 M solution) at room
temperature and stirred continuously with a magnetic stirrer for 15 minutes so
as to get a solution of extract and AgNO; in the ratio of 1:3. Each conical flask
containing the respective extract was wrapped in aluminum foil and kept in the
dark to prevent auto-oxidation of silver. After 24 hours, each extract containing
silver Nanoparticle (AgNP;) was centrifuged at 3000 rpm for 10 minutes and the
resulting pellets were dried in an oven at 100°C for 24 hours.

After 24 h, the solution containing AgNPs was centrifuged at 3000 rpm for 10
min and temperature of 38°C, the resulting pellets was dried in an oven at 100°C
for 24 h. The purified AgNPs was characterized using the following techniques.
The formation of AgNPs was monitored by visual assessment of the colour changes
of the solutions. The reduction of silver was measured periodically at a wavelength
range of 300 - 700 nm using a UV-Vis spectrophotometer (UV-3000 PC, UK). The
UV-Vis spectra of AgNPs produced was plotted and recorded as a function of bio
reduction time (15 min intervals) at room temperature at a resolution of 0.5 nm.
Size, shape, and morphology of the nanoparticles were determined by scanning
electron microscopy (SEM) (ZEISS product, Evo/LS10), the samples for SEM as-
says were sonicated for 5 min to make a suspension of AgNPs in distilled water. A
drop of the suspension was then placed on double-sided-coated carbon stubs, al-
lowed to dry, and observed using SEM at a voltage of 15 - 20 kV at different mag-
nifications. Fourier Transform Infrared (FTIR) (Nicolet iS5, Thermo-scientific
Berlin Germany). Analysis was used to determine the possible biomolecules re-
sponsible for the reduction of silver ions to AgNPs. The samples were analysed
using a spectrometer. Spectra were collected from fifty scans at a resolution of 4
cm™ in the range of 500 - 4000. The remaining pallet was used for AgNPs Anti-
oxidant and compared with Methanol extract (Picture 1).

Picture 1. Synthesis of silver nanoparticles.
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2.5. Antioxidant Assay

The antioxidant activities of the seeds methanol extract and AgNPs was evalu-
ated using 2, 2-diphenyl-1-picryl-hydrazyl radical scavenging (DPPH) and Re-
ducing power [21].

2.6. Free Radical Scavenging Assays

2, 2-diphenyl-1-picryl-hydrazyl radical scavenging (DPPH) Assay. The DPPH is a
stable free radical and widely used to assess the radical scavenging activity of anti-
oxidant compounds. This method is based on the reduction of DPPH in methanol
solution in the presence of a hydrogen-donating antioxidant due to the formation
of the non-radical form DPPH. This transformation results in a colour change
from purple to yellow, which is measured by a spectrophotometer at (517 nm). The
disappearance of the purple colour is monitored at 517 nm. The free radical scav-
enging activity was measured by using 2, 2-diphenyl-1-picryl-hydrazyl. The reac-
tion mixture consisted of 0.1 ml of DPPH in methanol (0.3 mM), 1.0 ml of the
extract and 1.0 ml of methanol. It is incubated for 10min in dark, and then the
absorbance is measured at 517 nm. In this assay, the positive controls were

ascorbic acid. The percentage of inhibition was calculated using the formula:

AU-A1
— X
0

Inhibition % = 100

where AO1s the absorbance of control and A1 is the absorbance of test.

2.7. Reducing Power Assay (RP)

Reducing power is associated with antioxidant activity and may serve as a sig-
nificant reflection of the antioxidant activity. Compounds with reducing power
indicate that they are electron donors and can reduce the oxidized intermediates
of liquid per oxidation processes, so that they can act as primary and secondary
antioxidants.

The reducing power was determined by taking 1.0 ml of extract with 2.5 ml of
Phosphate buffer (200 Mm, pH 6.6) and 2.5 ml of Potassium ferricyanide (30
mM) and incubated at 50°C for 20 min. Thereafter, 2.5 ml of Trichloroacetic acid
(600 mM) is added to the reaction mixture, centrifuged for 10 min at 3000 rpm.
The upper layer of solution (2.5 ml) is mixed with 2.5 ml of distilled water and
0.5 ml of FeCl; (6 mM) and absorbance is measured at 700 nm. Ascorbic acid

was used as positive control (Picture 2).

3. Results
3.1. Methanol Extraction; Cold Maceration Method

Table 2 shows the name of samples, yield, colour and appearance of the extract
after extraction. Capsicum annum yield was 10.3 g, as the extract dries, the col-
our became thicker in deep red and gummier, the more the drying in a water

bath takes place the more the extract forms. The appearance looks shinny and
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bright. The aroma was that of C. annum, after total drying, the appearance and
aroma like a melted chocolate and gummy.

Monodora myristica the yield was 10.76 g, as the extract dries up the appear-
ance looks like that of palm oil puree and coarse. The colour was deep brown
like that of raw Piper guineense and the aroma was soothing.

Piper guineense yield was 6.36 g. The colour of the extract did not change
much. It slightly changed to deep brown that looked burnt. The aroma was the

same. The appearance was not light, but coarse as it dries up it stains slightly.

3.2. Scanning Electron Microscope/Energy Dispersive X-Ray

Figure 3 shows the SEM/EDX of Capsicum annum AgNPs. The SEM show the
shapes, dispersion and agglomeration of the sample, while the EDX confirms the
SEM and the presence of some compounds; Ag L (Silver iodide), C K (Cyanogen
chloride), P K (Phenol).

Figure 4 shows the SEM/EDX of Monodora myristica AgNPs. The SEM show
the shapes, dispersion, and agglomeration of the sample, while the EDX confirms
the SEM and the presence of some compounds; Mo L (Molybdenum), Ag L (Sil-
ver iodide), C K (Cyanogen chloride), P K (Phenol), Mg K (Magnesium).

Figure 5 shows the SEM/EDX of Piper guineense AgNPs. The SEM show the
shapes, dispersion and agglomeration of the sample, while the EDX confirms the
SEM and the presence of some compounds; Ag L (Silver iodide), Ci K (Potas-
sium chloride), C K (Cyanogen chloride), P K (Phenol).

Table 2. Observation during methanol extraction.

Samples Yield Color Appearance
Capsicum annum 10.3g thicker in deep red and gummier Consistency
Monodora myristica 10.76 g deep brown Consistency
Piper guineense 6.36 g deep yellow Consistency

(a) (b)

Picture 2. (a) Methanol sample extract solution (b) Silver nanoparticle extract solution.
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Figure 5. (a) SEM PG = Piper guineense; (b) EDX PG Piper guineense.
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3.3. The Fourier-Transfer Infrared Spectroscopy (FT-IR) of the
Seeds Samples

The FT-IR of Capsicum annum shows the wave number, compounds and its
functional group as shown in figure and Table 3.

The FT-IR of Monodora Myristica shows the wave number, compounds and
its functional group as shown in Table 4.

The FT-IR of Piper guineense shows the wave number, compounds and its
functional group as shown in figure and Table 5.

Free radical scavenging assays of 2, 2-diphenyl-1-picryl-hydrazyl radical scav-
enging (dpph) (Table 6).

4. Discussion

One of important part of the food industry is extracting nutrition from raw ma-
terials. Conventional methods for food processing are being replaced by newer
techniques like nanotechnology, which play a major role here. These techniques
may improve food processing yields and decrease waste or spoilage of nutrition.
Nutrition delivery systems must be prepared with biodegradable materials to

prevent adverse effects on health of consumers.

Table 3. Vibrational frequencies and wave number of Capsicum annum.

Wave number (cm™) functional group compounds
3007.92 O-H stretching alcohol (weak)
2922.94 C-H stretching alkane (medium)
2852.69 C-H stretching alkane (medium)
1742.97 C-H bending aromatic compound (weak)
1587.83 N-H/C=C stretching cyclic alkane (medium)
1457.42 N-O stretching nitro compound (strong)
1376.82 O-H bending alcohol (medium)
1234.56 C-O stretching alkyl aryl ether (strong)
1039.53 C-N stretching amine (medium)
824.04 C=C bending alkene (medium)

Table 4. Vibrational frequencies and wave number of Monodora myristica.

Wave number (cm™?) functional group compounds

3209.67 O-H stretching alcohol (strong)
2925.16 C-H stretching alkene (medium)
2854.12 C-H stretching alkene (medium)
2241.42 C=C stretching alkyne (weak)

1712.34 C=0 stretching carboxylic acid (strong)
1379.90 O-H stretching carboxylic acid (strong)
1241.04 C-O stretching alkyl aryl ether (strong)
721.17 C=C bending alkene (strong)
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Table 5. Vibrational frequencies and wave number of Piper guineense.

Wave number (cm™) functional group compounds
3385.73 O-H stretching alcohol (strong)
2925.11 C-H stretching alkene (medium)
1629.02 C=C stretching a,f-unsaturated ketone (strong)
1365.69 O-H bending alcohol (medium)
1243.06 C-O stretching alkyne aryl ether (strong)
1023.13 C-O stretching vinyl ether (strong)
576.26 C-Cl stretching halo compound (strong)

Table 6. Inhibitory concentration at 50 (ic50) of dpph of seeds sample.

Samples IC50
Capsicum annum AgNPs 43.11
Capsicum annum methanol 23.46
Monodora myristica AgNPs 89
Monodora myristica methanol 170.1
Piper guineense AgNPs 9.82¢-05
Piper guineense methanol 93.71

Figure 1 was the process applied on seeds before maceration is carried out.
After maceration the yield was kept in an airtight container. Figure 2 shows the
extracts from the 3 sample seeds Capsicum annum (10.3 g), Monodora myristica
(10.76 g), and Piper guineense (6.36 g).

SEM/EDX of each sample AgNPs (Capsicum annum, Monodora myristica,
and Piper guineense) were crystalline and well dispersed with no agglomeration,
as shown in the Figure 3(a), Figure 4(a) and Figure 5(a). EDX further confirms
the presence and formation of AgNP; as shown in Figure 3(b), Figure 4(b) and
Figure 5(b). FTIR shows some functional groups formular and absorbance at
different wavelength shown in Figures 6-8 and represented in Tables 3-5.

Silver nitrate used for the synthesis of AgNPs [22] which also play a role in the
colour change, that changes from light yellow to deep brown. Colour change is a
crucial factor for the synthesis of AgNP,. AgNP;, appear brown in aqueous me-
dium as a result of surface Plasmon vibrations [23].

SEM analysis reveals the size, shape, morphology, and organization, because
AgNPs have ability to agglomerate as a result of high surface tension and high
surface energy in the extreme fine particles of AgNPs [24]. The EDX measures
the distribution of X-ray signal generated by an electron beam on a specimen
which was confirmed by the AgNPs synthesis of the extract conducted [25] and
stated that the weak peaks from the EDX was a result of biomolecules bounded
to the surface. Finally, the EDX of each sample shows the presence of some com-
pounds that can be used in different SET-applications.
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Figure 6. FT-IR spectra of Capsicum annum.
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Figure 7. FT-IR spectra of Monodora myristica.
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Figure 8. FT-IR spectra of Piper guineense.

Antioxidants control oxidative reactions by inhibiting, delaying, or hindering
the oxidation of the biomolecules [26]. Non enzymatic antioxidants also neu-
tralize radicals for example water soluble substances such as Vitamin C, glu-
tathione, or fat-soluble substances such as Vitamin E, S-carotene [27]. In recent

years there has been an increased in the search for effective, non-toxic, natural
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compounds with antioxidative activity. Some nanomaterials have been seen to
exhibit strong antioxidant property. In this study, antioxidant activity of the
synthesized silver nanoparticles and corresponding methanol extract of the
plants were studied by analysing antioxidant capacities which are indicative of
the antioxidant potential of the synthesized AgNPs. [28] also reported DPPH as
a stable organic free radical that has been used for investigating the free radical
activities and thus antioxidant activity of various natural products [29]. The
DPPH was a model of lipophilic radical. A chain reaction in lipophilic radicals
was initiated by lipid auto-oxidation. Being a stable free radical, DPPH is exten-
sively used to determine radical scavenging activity of natural compounds. In its
radical form, DPPH absorbs at 517 nm and its absorbance decreases upon re-
duction with an antioxidant [30].

The ICsy (Inhibitory Concentration at 50 percent) values for DPPH scaveng-
ing activity of synthesized AgNPs and methanol extract were presented in Table
6. The lower the concentration the higher the potency of the extract, which
means the lower the value, the better the effect of the scavenging activity of the
DPPH. Therefore, both CA methanol (22.46) and CA AgNPs (43.11) has the
highest potency followed by MM AgNPs (89).

Figure 8 shows the dose response for the DPPH scavenging activity of the
synthesized AgNPs and methanolic extract of the extract. The AgNPs synthe-
sized from water extract are potential free radical’s scavengers with effective in-
hibition activity in a dose dependent manner. The varying concentration of the
AgNPs (62.5, 125, 250 and 500 pg/ml) significantly scavenged DPPH, however,
these activities are less than that of catechin and gallic acid. (The standard refer-
ence used) but does not have a dose dependent manner. Notably, at CA metha-
nol, the conc. at 125 was higher than the conc. at 250.

The Reducing power of C.annum of AgNPs has a higher antioxidant activity
than the Clannum of methanol. M.myristica of AgNPs has a better antioxidant
activity than the M.myristica of methanol. The P.guineense of AgNPs has a
higher antioxidant activity than the P.guineense of methanol. The seeds used in
this work shows that the AgNPs synthesized seeds extracts has a higher antioxi-
dant activity than the Methanol extracts.

The Reducing Power of a compound is related to its electron transfer ability
and therefore may serve as a significant indicator of its potential antioxidant ac-
tivity [31]. The reductive capabilities of the biosynthesized AgNPs and methano-
lic extracts are shown in Figure 9. The reducing power of the samples increased
with increasing number of concentrations. The reducing property of the extracts
implies that it is capable of donating hydrogen atom in a dose dependent man-
ner.

In general, the samples have a better antioxidant activity than the control.
This can create a great part in using plant samples in making tabulated or cap-
sulated drugs for treatment of diseases and developing a healthy food/drug pre-

servative package material that will enhance shelf-life (Figure 10).
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Chart showing the DPPH free radical scavenging
activity of the seeds samples
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Figure 9. DPPH chart of the AgNPsand methanol seeds samples extract (CA,
MM, PG). Keywords: CA Ag-nano = Capsicum annum AgNP;, CA metha-
nol = Capsicum annum methanol, MM Ag-nano = Monodora myristica
AgNP;, MM methanol = Monodora myristica methanol, PG Ag-nano = Piper
guineense AgNPs, PG methanol = Piper guineense methanol.

Chart showing the reducing power of the seeds

samples
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Figure 10. Reducing power chart of the AgNPsand methanol seeds samples
extract (CA, MM, PG). Keywords: CA Ag-nano = Capsicum annum AgNP;,
CA methanol = Capsicum annum methanol, MM Ag-nano = Monodora myris-
tica AgNPs, MM methanol = Monodora myristica methanol, Pg Ag-nano =
Piper guineense AgNPs, PG methanol = Pjper guineense methanol.

5. Conclusions

Both the DPPH and Reducing power have shown that the spices have antioxi-
dant properties and should be used in drug and therapeutic development. AgNP;
was successfully synthesized, characterized from AgNP; and aqueous extract of
spices, the size and shape were a controlled process. The FT-IR shows that the
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extract can be further used in different application, especially in food packaging
and drug delivery. The FT-IR compounds like alcohol have strong presence in
all the samples followed by alkene and vinyl ether while carboxylic acid has
presence in few samples.

The Antioxidant assay of methanol, Inhibitory Concentration at 50 of DPPH
shows that C annum AgNP, and M. myristica AgNP; have the higher potency
than the C. annum methanol and M. myristica methanol extract, while P. guineense
methanol has higher potency than P. guineense AgNP,. The DPPH of the Silver
nanoparticles has a better concentration dependency than the methanol extract.
The Reducing power of silver nanoparticle extract (C. annum AgNP,, M. myris-
tica AgNP, and P. guineense AgNP;) has better concentration dependency and
antioxidant activities than the methanol extract and the control.

Recommendation

There is need to create a great part in using plant samples for making tabulated
or capsulated drugs for treatment of diseases and using plant silver nanoparticles
to develop a healthy food/drug preservative package material “smart packaging”
that will enhance shelf-life.
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