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\BSTRACT
This study investi i i
Opuntia )}icus_f;ﬁit:; ;hirprommate COmeSItion and phytochemical constituents of cactus pe
MWE), L methano)i (?\itl; obtamed using 100 % water (WE), 50: 50% methanol: vfa;i
“hytochenical L el 3 extraction solvents and fresh cladodes (FC). The proximete and
(WME) il molkents ale sllgmﬁcant' (p<0.05) difference in the samples. The water methanol
e Fas allcaipd - 10samp es had higher amount of crude fibre, ash at 376 % and 6.26 %
B evouds W hwean The Wmewest at2.17 and 4.01 % respectively. There was no significant (p>0.05)
S iventh inforuds i and mcgianol (WME) extraction solvents and, methanol (ME) extraction
o5 %. The phytoch and cru e _fat. Higii Inmsture content of observed in the fresh cladodes at
phytoc emicals constituents indicated that methanol-extracted samples exhibited the

highest conce i :
ac%ivity g thce rel’t(rtell.tlotn of total phenolic and flavonoid content, suggesting superior antioxidant
act compared to other samples. Thes ¢ potential of cactus pear

; its highlight th
plant extract which could b e 2 ghie :
D iutacenicals ¢ of use as a valuable ingredient 10 thedevelopment of functional foods

Keywords: Cactus pearl (Opuntia ﬁcus-indica), solvent, vextrac(t,i pliytochemicais,

s-indica L.) is the most economically significant plant in the

2018). Both the fruit and cladodes are eaten fresh,
uices, jams, Of SYTups:

INTRODUCTION
The cactus pear (Opuntia ficu
Cactaceae family worldwide (Christiana et al,
but they can also be cooked, dried, canned, or processed into concentrated juices
Furthermore, prickly pear has been utilized for phytoremedi , ani {ofuel production,
and medicinal purposes (Mendoza et al., 2018). In recent years, the utilization of Opuntia in
functional foo ined significant attention (Dick e al., 2020). The rising demand
for healthy and €0 enient foods has contributed to the expansion of this relatively new area within
the food industry (Oniszczuk et al., 2020). This growing interest n functional foods has prompted
the exploration of Opuntia cladodes as potential ingredients in novel functional food products.
substances possessing positive of negative effect
1 2019). The pear

and its bioavailability (Walia et al.
of antioxidants such as flavonoids, phenolic acids,

trated the ability 10 neutralize free radicals, thus
on of these antioxidants

Is in plants contains bioactive
the dose, nature of the compound
_indica), is 8 rich source

Phytochemica
depending on

cactus (Opuntid Sficus
and betalains. These compounds have demons
s and DNA from oxidative stress and damage: The consumptl
2 diabetes and other chronic diseases; including
ditions (Azer et al, 2019).

protecting ¢€
duced risk of type

erative COIY
' i and gluten-free

has been associated with a e

cancer, cardiovascular disorders, and neurodegen

Incorporating Opuntia mucilage an cladode flour into COOKICS, bread, cake,

crackers has shown increased total phenolic acid content antioxidant activity, and sensory

acceptance compared to control products (Dick et at. 2020).

Cacti are remarkable plants that have developed unique adaptations to thrive in aﬂcrirg'rwlmgm@:s;

enabling them 10 survive in conditions charactenzed by limited watet availability. TH1S study al
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to investigate the health benefits of cacti found in Mi i
th _ : inna with a particula ;
:otr;lpo'smon and the Phytochcmlcal constituents of cactus pcarpplal:tul:;trf;iu.& on ‘tl?e prqximate
xtraction. By analyzing these pf.lytochemical constituents and their potcn(t’i:.l Utl\!l}ngldxffcrcnt
pires to unlock the full benefits of these extraordinary plants ana(l;p;?uons, ;his

mote their

research as
sustainable use.

MATERIALS AND METHODS
Source of raw material
Fresh 1 1 indi
st;z | .::la(si:gfslec;f Opuntia Ficus indica were obtained from Murtala Park Garden Mi Ni
ples were washed with clean water, separated into portions, and stored at 4?(‘3&;)1%0‘1:s ::)

processing.

Preparation of cladode powder extract

Fresh clado ;

e ;e\i :tw:;e“s)eeljicte‘d and the leaf spines carefully removed. The cladodes were then washed

were then subjectad to sl mlnz(iite any contaminants or other foreign matters. The washed cladodes

indodes wiistod hed Zg reduction using a cutter to enhance their surface area. Thereafter 500g of

<o this 1o \fed toalr:»ll 130 mL of solvent was added in a blender (Kenwood BLP31.A0 WH)

followed by filtering (10 Oen for- 15 min :cxt operating speed of 6 to achieve a uniform mixture and
gL A air draigt E usr(r)l osxeve:), this was followed by centrifuging at 1800-3500 rpm and

dee)ruel boke: wat WECH ( : C, 3 h) to obtain the extract. The solvents used for the extraction

o water (WE), 50: 50% methanol: wate;l(MWE), and 100 % methanol (ME). Fresh

cladodes were also analyzed (FC).

Proximate and Phytochemical Analysés ;
f'l:l};e proximate properties qf cactus cladodes extracts which include the moisture, crude fat, crude
iber, ash, and crude protein were determined using AQAC (2012) method and carbohydrate was

calculated by difference using equation g
de fibre + Crude protein +
ladodes extracts, whi
to the method describe
¢ method describ

Ash + Crude fat) (1)
ch include the flavonoids,
d by Mahadeva et al.

94Carbohydrate = 100 — (Moisture + Cru
ed by Lawal et al.

The phytochemical constituents of the cactus ©
alkaloids and glycoside were evaluated according
(2016) while the saponin content was determined using th

(2015).

Statistical Analysis
All data were analyzed in triplicate an
Multiple Range Test at § % significanc
separate the means.

RESULTS AND DISCUSSION
tus cladode (Opuntia ficus-indica) extract
Opuntia ﬁcus-indica) extracts (Table 1) reveals
tein, and carbohydrate

Proximate properties of cac
The proximate composition of cactus pear (1
significant variations in moisture, crude fat, cru rude pro ' .
contents, which can be attributed to the different extraction methods employed. The high moisture
tial as a hydrating agent, while the lower moisture in
retention, making it more suitable for

content in the FC indicates its poten
ts with less water
ent varied significantly, with the lowest
ective in extracting

d One Way Analysis of Variance (ANOVA) and Duncan
d using SPSS software version 20 to

e level were performe

de fiber, ash, ¢

suggests that methanol effectively extrac
concentrated extract applications (Rao et al., 2020). Fat cont
lies that polar solvents like methanol are less eff
thods, which may solubilize fats more (Zhang et al.,
3.76%, followed closely

in ME (0.87%). This imp
lipophilic compounds compared to aqueous me '
highest in the water-methanolic extract )at /
probably have played 2 role as the fresh cladode ha

2019). Fiber content was
by WE (3.63%). Concentration factor could
387
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the lower fiber con
indicates their potc:t:ir:l ‘fl‘:)a;n the P(’.Wdcr.cxtract. The significant fi
properties of food products (Kpummohng digestive health and ma 1bf’r content in the extracts
was hl'ghest in WME (6.26%) Tr}?ar et al., 2022). Ash content wh.yhais(’ enhance the functional
essential minerals, making i{ b € clcyatcd ash content in WM‘E s 1c rcﬂccts_the mineral content
2023). The protein content vari e“eﬁpna| for supplementation ar;clljgthSlS that xt. effectively extracx;
ME (3.40%). This variatiOnned' with the highest concentration in s\?lfh applications (Ali et al,
s ethap ol. The higher protein cm.':\y lt)dlcate high solubility of prot e (,4',39%) and the lowest in
a crucial role in various physi C;nte.nt in WE may contribute to its [I)lut Rios fn waler solvents than
significantly high in ME ( 8)6 80500810'«11 functions (Sahu et al,, 2021) ?gonal value, as proteins play
carbohydrates, which can Se. %), suggesting that methanol extractio G s Coiend was
carbohydrate content in FC rsve # a valuable energy source (Ode B ]
food formulations that - (5.64%) indicates the potential for t'l‘yc?m1 gk, 2012), The lowes
require low carbohydrate profiles L a wXTREE b St

able 1. Proximate
I compositi
position of cactus cladode (Opuntia ficus-indica) plants extracts usi
sing

i different solvent
amples
; Paramet 9
Moisture o
Mk Crude Fat  Crude fiber Ash
- " grude Carbohydrate
rotein

WE 6.52%°+0.08
.( 1.25°+0.02 3.63'%:0.02 ©5.73%+0.02 4,892+0.04 77.98b+0.07

WME 6.66°+0
.06 1.25%0.00  3.76*+0.00 6.26°+£0.33 4.89°£0.00  77.17¢£0.39

08740.04  6.12°:0.06  3.40cx0.06  80.852=0.06

4.0140.01 . 4.755=0.02 5.64d+0.03

mgans with different superscript in the same column

ME 5.904£0.03 0.87°+0.02
FC 82423010  1.01°%0.00  2.17%0.05
Values are meansstandard deviation of tri) 1i ination;
are significantly (p>0.05) different P C?};tgg/‘(.letermmatlon,
WE= Cladodes extract produced using 100% water .

d using 50% Water and 50% methanol

WME= Cladodes extract produce
ME= Cladodes extract produced using 100% methanol

FC= Fresh cladode

Phytochemical constituents of Cactus cladode (Opuntia ficus-indica)

The results of the phytochemical constituents are presented in Table 2. Flavonoids were found in

varying concentrations across the different extraction methods, with the methanol extract (ME)

showing the highest concentration at 122.19 mg/100g. This increase may be attributed to the
flavonoids, aligning with findings b;

efficient extraction properties of methanol in solubilizing
who reported enhanced flavonoid extraction with polar solvents such 2
ntioxidant effec

Zbinden et al. (2020),
are well-documented for their anti-inflammatory and, @
acts. Alkaloi

methanol. Flavonoids |
(Gani et al, 2012,) indicating the potential health benefits of cactus cladode extr
ation observed in the methanolic extract (12

were also present, with the highest concentr : :  tret £
mg/100g). The presence of alkaloids in Opuntia Species suggests gposmble rgle in plant Tu?j?
mechanisms (Ali et al., 2023). Alkaloids have been noted for their therapeutic eTf‘;CCti, a}'ri]a(.:tion
anti-inflammatory and antimicrobial propeﬁies (Knshnamoo;tm et al.,.20'2f2). B eof —
alkaloid content with different extraction methods em_phastzes the signi }cgn 8
parameters in obtaining phytochemicals. The concentration of saponins varied,

ar (7.42 mg/10 ¢ lowest in the me

i 0g) and th
d in the fresh cactus P 1008 .
Sk e known for their amphlpathxc nature, which

mg/100g). Sa onins ar :
g/ g) P 1tk cholesteI'Ol-lOWCFlng €

properties and may exhibit CHO>%
saponins in cactus pear highlights 1tS :
fects at high concentrations Lo o

ir gastrointestinal € |
e ared to other phytochermcals examing
388
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mg/100g (WE). Glycosides play essenti
) . y essential roles i ' ; .
health benefits, incl {oxi in various biologic: ;258
T e B S (o 0
; e met i ’ cgiel et al.
solvent for extracting these compoundsanolxc extract underscores the cfﬁCiC%le Ofam'c 1%,(;:12' ;I;he
‘ a

Table 2. Phytochemical -
composition of cactus cladode (Opuntia ficus-indica) plants ext ct
xtracts

using different solvent
PR Phytochemicals (mg/100g)
= Flavonoid Alkaloid Saponin Glycosid
T ide
WME bt oy duls 2000 5.79°+0.00 :
8.555+0.09 12.14°0.00 i bl
gga 122 19118 e g .Zi‘;:i:0.0Z 1.76°+0.00
5 d ! O . i0.0I o
dard Ze%?att?lgg tripli 4.32 0,01 7.42°+0.00 %égciggg
plicate determination; means with different superscript in the s'ame

Values are means+stan
column are significantly (p=0.05) different

Cladodes extract produced using 100% water
Cladodes extract produced using 50% Water and 50% methanol

s extract produced using 100% methanol

WE=
WME=
ME= Cladode
FC= Fresh cladode

ytochemical parameters of

CONCLUSION ‘ A
significantly influen

ese extracts had varied proximate composition with

water and 50:50 (water:

The type of solvents used
tus pear extracts using different solvents. Th
n crude protein composition in the-100 %
g WME had higher ash content. However,
ds, alkaloids,

cac
no significant difference i
In addition, the pear cactus extract usin

ad higher amount of flavonoi
driven by their diverse

methanol) extract.
tract produced using 100 % ethanol ha
r health benefits,
r combined with water in

the pear cactus €X
and glycosides. This reveals substantial potential for he
unds. The result confirms the effectiveness of methanol o
' d pharmaceutical industries.

bioactive compo
this extraction and this can be utilized in the food and p

ced the prbiimate and ph

untia species: A review. Journal
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