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insoluble, soluble and total di
content (26.74 mg GAE /g)?ti;ytﬂﬁlzlearvg :(;?S g/ 100 g), micronutrients (minerals, vitami
antioxidant power) than okra gum extract. Th and bioactivity (DPPH radical m;’lg“muns A and C), roul phenolic
micronutrients, phytochemicals and mﬁO‘xi da‘;:tud}’ established that OSPF is a rich S;‘:‘Iocﬂ a;uvxty and ferric reducing
.o " actvity. v 4 erebiprptin. :
additve 18 advocated but more studies are required to tglu’:i}cllzt?:}?r.;’of?: on of OSPF and OG‘E incwh;:tmflli:tz?aﬁfz‘:é
eir functionality.
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Introduction
f importation of food hydrocolloids and increasing consumer demand for functional ingredients

The high cost ©
have encouraged the inclusion of novel plant-based hyd ids i
. ydrocolloids in the production of ionati
bread. Hydrocollmds are water soluble polysaccharides used in bakery prorc)lucts to ?;groirc;nézf;;‘;fﬁ::fx:
hi, 2020). Several works have reported thé

bread and cake properties, sensoty quality, and shelf life (Sale
potcntial use of natural additives, and their positive impact on products such as bread, biscuits, cakes, and pasta

formulation (Salehi, 2020).

Okra (Abelmoschus esculentns)
throughout the tropical and warm r€
plant), okra seedless po

of the Abelmoschus esculentys
(extracted from the pods, often through water extr

others, have food, pharmaceutical and industrial applications.
phenolic compounds, vitamins A and C, and dietary fiber while its
viscosity required in food product development (Padayachee & a_l. !
during seasonal glut due to poor preservation technology 10 Nigert
valuable raw materials for application in food systems 10 ordet to

during the peak harvest season.

tolerant vegetable species cultivated
2). Okra pods (the immatute pods

d flour (obtained from okra seedless pods) and okra gum
action) are used as thickeners and flour improver, among
Okra is a fich source of high-quality protein,
mucilage could form viscous gels and impact
,2012). Okra is highly perishable and wasted
a. There is the need thus convert okra t0
minimize post-harvest losses experienced

is one of the most heat- and drought-
gions of the world (Padayachee et al., 201
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pere clatively sc:t;'cg information on the physicoc, PROCESSING
Th ccedless pod flour. Such information i< : themica] 4 .
and O :;ccdlcss pod flour as a funcdonr:;ﬁon 18 Important i Zi: Atoxidant properties of o
 Lrd S . ‘ 1cs :
and O ¢ between the physicochemical angr edl?"t‘ Itis, thereforen}?lnmg the potentia] r:f OXra gum extract
g b o . O T -
ma .:ss pod flour. The objective of this study :ﬂUOxldant pro Pertie's ;“;I;‘Jt?tsmcd in this ;;ud"’::zf;"  extract
et d okr as to determ; Oxra i
extract and okra seedles fmine : gum extra .
of ok m s pod flour. the physicochemicy] and ;E compared to okra
d antioxidant properties
(ateridl® and Methods e
Mat™ " f materials
< fruits planted in 2024 farming
Fres Oké,ﬁvcrsit)? of Technology Minna IS\:ason Were obtai
f , , Nigeria, All : eaching and Res

Agrochemical company based in Minna, N th_e chemicals used for thhigmd.é Research Farm of the
:on of Okra Gum Extract (OGE) Nigeria, y were purchased from a
extract (OGE) was prepared f; :

ollowing 2
standard

" & in terms of the extraction liqui :

m ﬁf.f:ﬁn o and the S;d:i:;r; lﬁiud used. Fresh okra pogzteeiuéf (Amari ¢ 4l 2013) with minor
;’f‘hﬂ S in distled water (500 mi) o obtain oka secdless pod. A Dl s
¢ : : utes usin: ' e okra seedless pods w
ot on at 12,000 X g, and the extraction was repeateg ; Ell)e;n_de; The supernatant was separite ds :;I::

€0

: H 7, dried i ir- :
s ttrog was bleercxidmdan aff draft oven at 40 °C until < 10% moasﬁa grts, Thesconthioed supecastok
okra gum EXT2 ed and sieved (100 um mesh size) to obtain ok:acgtem oy 3‘;(}(‘)16‘75(1- The e
m extract (OGE) flour. The

O PE was stored in.an airtight container at 4°C for further analysis. The percentage OGE tield
- = vield was calculated

f;i o1d (%) = (OGE weight/okra weight used) X 100%. _
preparationhof k(zkra Seedless Pod Flour (OSPF) M

.aned fresh okra pods wete manually cut into halves with a ki ,
gllgra seedless pod. The seedless pods \zere blended x&z?\:a:zc;enbme and the sceds removed o obtain
in an air-draft oven 2t 40 °C until 2 moisture content of < 10% was :C;-f} 35}1‘? The okra slurry was dried
and sieved (100 pm mesh size) to obtain okra seedless pod flour (OSPF‘) e’fh (e) dried okra meal was milled
coptainet with lids at 4 °C for further analysis. . The OSPF was stored in a plastic
Determination of Physicochemical properties of OGE and OSPF
The pH of the slurry was obtained using a standardized digital pH m : ”
Sampflies was analyzed according to the method of AOAC (23(1)12)?Mo'1:t:; 21;{5;? :ﬁztﬁgﬁ:ﬁ: k?ftt:lier
circulating OVen. Total ash was determined by incineration. Fat content was determined using petroleum :ther
Protein content (N X 6.25) was assayed by the micro-Kijeldahl method. Soluble dietary fiber and insoluble dictaq-'
fiber were determined using 2 Dietary Fiber Analyzer. The proximate composition of the samples was analyzed
according to the method of AOAC (2012). Moisture content was determined in a hot air circulating oven. Total
2sh was determined by incineration. Fat was assayed using petroleum ether. Protein content (N x 6.25) was
determined by the micro-Kjeldahl method Soluble dietary fiber and insoluble dietary fiber was analyzed using
2 total dietary fiber kit (Megazyme International Ltd., Wicklow, Ireland). Mineral composition of the OGE
and OSPF samples were profiled using inductively coupled plasma optical emission spectrometry (ICP-OES)
(Chinma ¢? al., 2023). Vitamins A and C content (dty basis) were analyzed using 2 standard procedure (AOAC

2012).
Determination of phytochemical and antioxidant propertie

Preparation of extract

A methanolic extract for the determination of total phenolic content, total flavon L ple v
of samples were employed following 2 standard method (Chinma ¢/ al,, 2020). A 0.2 g of eac ds;ﬂ;géugﬁd
extracted twice with 4 mL methanol (80 %) and keptina shaking water

s of OGE and OSPF

oid and antioxidant activities

bath at 40°C for 2 houts an
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¢ 100 minutes. The TPC, TF
Jg)()(’ g J at 4 °C.
o of total phenolic content POWET were meyg :
e t was determined kg
petet polic conten ermined on the methanolj
Tot F:cc' Jina test tube containing distilled watey (500 “C extract (ME)
was p his was kat in the dark for 3 minut with
rf“-“”‘ﬁv Jistilled water (245 uL). The absorcbs;rfgg ‘2,‘}’3“ by the additio ot oo - OFFolin-Ciocley phenol
-,mdct‘ro‘pﬁotomctcr_ The results were teported in mg G:}g KL of the mixtuge % g/LN22C0o3 &/
sp;e mination of total flavonoid content (TFC) AE /g (dry basi),
g extract Was mixed with potassium acetate (0.1 mL 1
El (o%) before being incubated for 30 minutes at 25 °C‘ (Yakab M), and 0,
415 9m and fcsults reported as mg quercetin equivalent (QEI) u et al,, 202
getermi“a"on of DPPH (1’1'diphenyl'z'Picryl-hydrazﬂ)
A sandard procedure (Polat e al, 2020) was used for measy
dded 10 0,2'mL sample extract/standard, and the resultin
remperature in the dark. Therea‘fter, a UV/VIS spectrophogo
UK) was used to measure the absotbance at 516 nm, Trolox
was reported in %o.
Determination of Ferric 'reducing antioxidant power (FRAP)
The FRAP was assayed using a standard procedure (Beta ef 4/, 2005). Sampl
methanol (4 mL of 80%), sonicated at 25 °C at 12 minutes, and gantifi fgpfe <;) 62 g) sample was mixed with
of the supernatant was mixed with 2.85 mL of freshly made stock S%Iud;); mf?fllutcs at 1935x g A 300
mM acetate buffer pH 3.6, 10 mM TPTZ [2, 4, 6 Tri (2-pyridyl) s-ttiazi ( -d- ), which cogtamed 300
Thereafter, the mixture was incubated in the dark for 30 minutes at 37 de 1::1 (a:n ] ~20 Tmfl ferric chloride.
measured using UV-Visible specttophotometet at 593 nm. The results wie re ;;1;&' e s
equivalent)/ g (dry sample). P TR ) (Tl
Statistical analysis
All analyses were performed in triplicates. The tesulting data were subjected to analysis of variance (ANOVA)

using SPSS version 23 (IBM Cotp., Armonk, NY, USA). Differences between means were determined using
Tukey's test at a 5% significance level (p < 0.05).

L, D Pt I

of th
L) and teacted i € samples, A 1() L of the extract

201 mL aluminum chioriqe sol

). The absorbance was m

per g dry sample, -

r.adical scavenging activity

rin

mixgu}r)fgl-l. The DPPH solution (2.8 mL) wag

i as maintained for 30 minutes at room
er (Jenway 6850, Cole-Parmer, Staffordshir

was used as standard, and DPPH h%hibiﬁon valueé

ution
red at

Results and Discussion

Physicochemical properties 0
Table 1 shows the physicochemical
no statistical difference in pH and

f okra gum extract and okra seedless pod flour
properties of okra gum extract and okra seedless pod flour. OGE showed
moistute content compared to OSPF. The pH values of OGE (6.16) and

OSPF (6.29) suggest that the samples are slightly acidic to neuttal which is gencrally suitable for most food
applications. Higher yield (p < 0.05) was obtained for OSPF than OGE. The low molsture value of SGE. mlx)d
OSPF suggest that the products are shelf stable. The ash content of OSPF increased s1gn1ﬁcan;ly (po_ (gé)a’}hx
85.49% compated to OGE; an indication of higher mineral content of the samples compare ctio‘ CE. Th ,'c
variation in ash content could be due to high ash content of okra .pOd than okra gtﬁm egtgg (1;\1 eays(a;ute);:eemé
2012). Total dietary fiber content of OSPF was significantly th}:icrb (pa?fi)i% z;r; ) 154'.7 o
L OZOGE"‘ S'ignj'ﬁcggzlz cgpnsfitgff?t)s (::;eszeattril);utedlto low total dietary ’ﬂber in OGE
compared to the OSPF. The variation i $

i kra gum extract (Padayachee ¢ al.,
" ich source of dietaty fiber compared t0 0 et (Pad
CompMCd . OSP'E O 1; ’ 1':uilhixslodietau:y fiber are known to promote hcaltb and \x‘-cllness. alln. tcrm;oc;lf
2012). Consumption of foods 1€ ' nov 09 vhes o e
mineral composition, ©

kra seedless P g extract. Similarly, vitamins Aand C
. . s and zinc) compared to okra gum This implies
magnesmrfn, ]frOta551u§t££$ if(igrcl)lbscrved 1o be significantly Jower than okfa seedless pod flour p
content of okra gum

B - R ———
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ich's f micronutri
g rich source O uttients than ¢y~
P o -h are known to be relati GE a
| o W ‘;,peniea of okra gum :wly low in .cmﬂd COuld f ;
wl‘fjloxidm“ l::u'v‘ity of food materials Ttr,act and oky, Mtrieqyg N
M0 dant @ . S impoggp, « cedle ,
o8 patent a0 flavonoid content of Op A0 0 detey * pod gy, 00 Mg,
compafed to OGE (Table 1) Supg Slgmﬂ(:antlymlmng thei t alg eh
o a i . " (‘.Sti W & . Oteny:
the DPPH radical scavenging abjl; 0 highe h(p <005, Potengy e

M i
cﬂ() :

i’tl ccm’cl)"

¢’

g ’;U']Y’ : ¢ 2 . Inc

ymsﬂm moI/TE/ g, respectively) were Slgmﬁcantlnd ferric g dE Viochemcy reaSgd by 1 ()‘1 PtOpery, .

0,7 . 1) (Table 1). ngher L y < clnga o, Con 390 5 r!)tx

f‘SPCCﬂVi:i |l constiruents Anda“,g%dant Aetivity 03) bighe odoxidap, s 1919,
PR ( JGE

h}rtOC istance t Vity fi 5 0 .
. humﬁn ilelxjsiorcxcofoog‘lt?e-rous m°d€rn~h'tfyesrt;)1m o ett:;an OGE e 041 8 g
2010) The in food formhﬂatj()n _: i;se"‘SCs arisig SOurces nc telateq to”::l/;'ﬁ /s,
: . Vocat, TPorteq ighe
1, Physicochemical and antioxidag, e oy highe T Sttess (DJtZ P Pl‘imcni
Sarametes fOpertieg of tdievic 1y
#110) Okra oy
Yield (72 8um extracy d
pH 14824013, Okra seeq 5 Seedlesg
Moistute (g/100g) 6.1620.05 T 20ess pod floyg, pod fl
Protein (g/100g) 8.1420,12: 6.291{).(57,1
Ash (g/1008) 230005 B.0540,10x
Fat (g/lOO g) 1.41i0,07b 16-48:':0.21:
Insoluble dietary fber (z/100g) 0.9240,030 ?gztmsn
Soluble dietary fiber (g/100g) 3.8240.3¢b 060,062
Total dietary fiber e/ 100g) 1.3740.240 zl73i0'451
Iron (g/100g) 454211280 SIS
: 0.36:0,03 84.6621.73:
Magnesium (mg/100g) 5 1.83+0,05:
Potassium (mg/100g) SAVHOB4 126.75+1.17:
Phosphorus (mg/100g) 106.81£2.19: 332I92;1‘83,
: 28.92:+0.53b -y
Zinc(mg/100g) 0204008 03474183
Vitamin A (ug/ 100 g) 0 3;;8? . LO5xG45
Vitamin C(mg/100g) 14'73;0-2; 28.79+0.48:
Antioxidant properties ' S AL
Total phenolic content (mg GAE /g) 10235038 26744052
Total flavonoid (mg GAE /g) 1.1620.07° 3.30+0.112
DPPH radical inhibition (%) 54,09:£0.28" 62,8803
Ferric  reducing  ability ~ power 0.4120.05° 0.75£0.14
(mmol/TE/ g)
Jetters within a

Each value is mean of triplicates T standard deviation of triplicates. Means with no common

row significantly differ (p < 0.05).
Conclusions ;

: rons i i ical and antioxidant propertics berween okra
The study establisted g physmc'her'miantal; (p < 0.05) higher yield, ash, proteims ¢

gum extract and
otal dietary fiber,

WAOSILF;?:;?:; Salgglv?ty than OGE. This demonstrated s potental 2 & funcdonal
S an

okra seedless pod flo
minerals, phytochcmic




PROCEEDING OF THE agrp

5 H .
cONFERECE-ISOKANTﬂZS

. _redient which could be explored 4 a -
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o thermal characteristics : : u
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ato
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