Health and nutritional potential of Okra (Abelmoschus spp L.) for reducing malnutrition in rural Ghana.
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Introduction

Five (5) essential mineral elements and four (4) micro elements were
determined in ten varieties of okra. Phytochemical constituents of the
fresh fruits were also determined. The objectives were to assess essen-
tial mineral contents & total flavonoid content (TFC), phenolic content
(TPC), antioxidant activity (TAA) in the fresh fruits of the varieties.

Materials & Methods

Experimental Site: Ghana Research Reactor 1 & Applied Radiation
Biology Centre, GAEC.

Methods:

¢ Instrumental Neutron Activation Analysis (INAA) for elemental analysis
e 1,1-Diphenyl 1-2-PicrylHydrazl (DPPH) for total antioxidant analysis

e Aluminium chloride colourimetric method for total flavonoids

¢ Folin-Ciocalteau method for total phenolics

Experimental Design: Randomised complete block design, RCBD
with four replicates.

Data Collection: Mineral elements, Flavonoid, Phenolic & Antioxidants

Results & Discussion

There were;

e statistically significant differences (p<0.05) in TFCs, TPCs and TAAs
(Tab.1&2) among the varieties

concentrations of essential minerals also varied significantly (P<0.05)
(Tab.3)

degree of associations among the elements was variable (Tab.4)

Conclusion

o Significant variability was recorded among the ten okra varieties for
mineral element composition as well as phyto-chemical constituents.
Okra is a good source of some essential elements as well as antioxi-

dants.

Fresh fruits of the variety, Mamolega have the highest contents of Al,
Br, Cl and Na. Mamolega and Wune mana have the highest contents
of total flavonoids and phenolics.

Table 1: Total Flavonocids and Phenclics in matore froits of 10 Varietiezs of okra

Flavonoids Phenolics
Variety Concentration Concentration Concentration Concentration
{ethanolic (agueons (ethanolic {agueons
extract) extract) extract) extract)
Wune Mana 4980 50=1.23° 1449 24+] 28° 18.19=2 25" §.58=0.84%
Labadi 1958 802000 317929096 9.02=0.28% 19.74=0.11%
Clemson 1288.06=9291" 3532.77=2.1VF 9.69=1.17¢ 27.08=2.00°
Spineless
Tolta 3204 382234 400222 167 14 592 54~ 6.52=0,09*
Agric Short £159,21=12.90* 487 67£14.92 24 124 p4° 39 4620.15°
Fruit
Kortebortor 15153023 88° 278 7233 50F 15.76+1L.71% 23.62=133°
Legon Fingers 3601 42065 693.07=3 84 9.89=0.61% 16.92=0.61%
Indiana 160901145 750.B3=2BEXF 10.51=0.63% 19.97=0.00%
Mamolega 118191045 5179122 5P 12.23=1.26°% 14.25:1.17#
Aszontem 2338 8728.31%% 493 (0B=14.74% 13.18=2.30*F 22 4620647
MEAN 2681 TR=IX A1 30B 3E=I0E3 13718174 I3 E0=0.69

=sd=standard deviztion, mean with same lotiers in 3 colmon arenot sEtistically differsnt (p=d 05) from sadh otheraccmding
ta Dunen's molapls ranss test Valoes bolded and onder] med refers o varisty with the hishest concsmivation, Bolded valnss
represents varisty with the lowest concentration. All concenirations wers messured in ug'=

Table 3: Concentration of Nine Mineral Elements in the varieties of Okra in mg/kg*

Macroe Elements Micro Elements
VamicEa K Ca a Ha Ex Al Mz Cu
) F0.0ET 64 73333 47 EEEETERT] 71 54al0ad 22343351 34752531 TOLLLL.15 1727351 <001
Waae Maza
Lakadi 55.76ad.36 23,1423 47 10632159 25.50al2.33 316.7347.52 27432411 41.30a6.62 20.43a3.63 176 4241 46
Clemaan - o = B
= 43 06ak 59 TEA3=11 46" 300l 106 51372771 221.41a33.21 4L.60a6.24 S1.39=8.17+ 17074312 <t
Spazdlan
e 45.04a6.39 13.4522.77 £3.63a10.27 EL.10a0 17 415.06a62.29 13.6524.30 3.0 1ak L0 11.43=2 61 <t
L
43.577.29 921421382 L0.34al 55 &1 7al0.37 205 1630.79 11562393 42.746.83 15.5922.92 <t
Agric Shan
Frait
5LA4TSTT 20.09a3.01 20.40a13.42 54082371 171122567 1267340 37.30a6.06 133542 54 <t
Karichariar
4305734 15.92a0 30 20.6%atd 59 E5.Ha0. 76 570 Ta35.61 3447520 43.57a6.03 15.50al 24 <t
Lega=
Fiagen
4457669 13422201 £3.30a10.26 46272004 521.32a74.20 13452277 31164 67 36.35=5.45% <t
s S0.PLaT.E4 40.79u6.13 2001363 954321432%  TTES=01.600 104 =15 69+ TTA121231% 130323 55 <t
Aammicm 54.7523.31 23,3043 57 29.26a13.37 61532093 163220 43 15.54=233 33.30a5.41 15.56a0.93 <t
Mas A9 6I=T A4 3= §7.64=10.17 6 A4=137 41734109 =135 4636=743 13.10=332 TII=ATAG
OV (%) EET] EFE ] 4134 FIET [ [ 3001 EFNT) 15TAL
RDT 320420 2000 5001 200 L0054 2400-5L75 14 g 14 hd-L3

*WValues boldad and asterizked fafers to the highest concantration for a particular slement; Eoldad values tepresents the lowest concantration for a
particular slsment. * refers to standand emor of the minersl slemsnt concentration in the varisty. CV = Coafficient of Variation; BDI =
recommendad daily intaka: (Sowce = Distary Fefesmca 19010

[

Table 2: Antioxidant Potential of 10 Varieties of Okra

Ethanolic Extract Agueous Extract

Variety Yolnhibition Cone (ug/z) Yulnhibition Cone. (ug/z)
Wune Mana j ] ; §E)]

Labadi 3197 941 635105% 1794 514 1420 00F
Clemson Spineless  43.27 1885.3227323F 2165 §77.830 0%
"olta 32.14 1440 B7£1 5 2195 1060.73£1 57
Aeric Short Fruit  46.24 I703.8120.0°  25.94 20398920007
Kortehortor 46.12 2001 22:1219° 2096 §83.92:0 00°
LegonFingers  34.89 1001852107 2151 60554203
Indiana 5597 1829 382483 00° 24.90 795350 00F*
Mamolega 5115 1483.52=000°  15.00 415.51=11.18"
Asontem 18.33 66502013 2713 997 43227
MEAN 4163 1798.52+13007 2475 1084.621.702

=sd=standard deviation, mean with samalatters in a colurm are not statistically different (p0.03)
from each otheraccomding to Duncan’s multiplarangs tast. Valuzs boldad and undadined rafersto
varisty with tha hichest concantration orinhibition parcantaes; Bolded valuss rapmsents varisty with

tha lowast concentration or inhibition percentage. Cone=concantmtion.

Table 4: Correlations among Nine Mineral Elements in 10 Varieties of Abdmoschus spp. (L.).

Mineral Mg K Ca Cl Na Br Al Mn Cu
K .28
Ca 0.119 0451
Cl 0607 0037 0202
Na 0.275 0213 0171 0382
0004 0137 0291 0665 0695
Al 0080 0199 0274 0655 0394 0819
Mn 0.267 0209 0109 0255 0304 0097 -0.187
Cu 0343 0151 -0636 0435 D046 -0103 -0133 0118
P (<0.05) is considerad significant.
Note.

This study formed part of J.K. Ahiakpa’s project work for the
Master of Philosophy Degree Programme at the University of



