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ARSTRACT

Okra ((Abelmaschus esculentus (L) moench) seeds of two cultivars, i nere m mu (‘immun spincioss w
of previous study and used for this investigation. The secds ware :
s are! the use of biend
with soaked seeds for 20 hours, hand grinding with soaked s¢
Prateins, oils and gossypol were analyzed using standard laboratc :
were recovered from the seeds soaked 20 hours in water and then glound wnh household bler

yield a milk-like emulsion. The five techniqu

ere tane from the barost
with water and fillcred Lo
g with dry secds; use of blendar
aked for 24 howrs after grinding.
. Higher percent of protein and oit
er Results values of (technique 3)

were significantly (P<0.08) higher than all other treatments. The values of emerald cullivar in terms of protein, oil and gossypol

contents were significantly (P<0.05) higher than values obtained from Clemson

spineless cultivar, given the same treatment. Okra

seeds curd is an atlractive and nutritious food that can be prepared with househoid-scale technigues of greater economic value.
The implications of the results are discussed in light of okra seeds nutrition.
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INTRODUTTION

Ckra, (/\be(mooclme esculentus (L) moench) appears to have
potentials as high protein crop of the tropics when grown for its
sceds, (Karakoltsides and Constantivides, 1975). Okra is
presently used as a wanm season vegetable, young pods of
which are used bolled, in soups or fried. It is produced
throughoui the tropics and warmer parts of the temperate
zone,; and is especially popular in India and West Africa.

The saeds of Okra have often been used for varicus purposes.
They have been roasted and ground, as a coffec substitute.
Frankiin et al. (1979). Edible oil has been extracted from the
seads. Goldblalt (1969). The seeds have been ground into
meal and use in cooking. These under documented uses have
seldom been the object of scientific attention. Martin and
Ruberte, (1979) and Powell, (2002) have received such uses
and stili add another, the preparation of vagetable curd from
the seeds.

V~getable curd prepared from okra seeds has many
advantages as a food. It is easy to prepare, even with house
hold appliances and withouwt the use of electicity. It is

Hractive in taste and appearances. It is versatlz s uses,
and can be substituted for cheese, in reciges.

Further, it is rnich in protein and oil. The production of okra seed
and its use in vegetable curd could enrich diets in many parts
of the tropics. Seeds of malvacea, such as cotton seeds often
contain gossypol, a toxic polyphenole compound. Gossypol,
irritates  the gastrointestinal tract and leads o pulmonary
odema of the Jungs paralysis, and in extreme cases, death,
Goidblatt, (1969).

However, many gossypol deleterious effects were nat
considered in this study, but it is good to avoid cultivars with
high gossypol. In developing a new food product from cokra
seeds it is desirable to measure protein, oll and gossypol
content and in this study we report levels of this substances as
influenced by treatments.

MATERIALS AND METHODS

Okra seeds of Emerald and Clemson spineless were obtained
kom a muitiple source population based on collection fram
previous axperiment, Ubi, (2004). The seeds were sieved to
remove ail seeds and impurities, washed {0 remove floating
seeds and dried at 40°C for twenty-four hours in Gallen kamp
moisture dried oven. All test lost weighed 100g. All test
menticned were pertformed in three replicated samples. Five
diffarent tachniques were used to grind or extract sends as
follows.

Dricd seeds were ground for 1 minute in a housed
rm\d dender About § volumes of water were added
5 mix thoroughly.

erc ground as finely as p ssiblo with a
d seeds grinder. About 5 volumas of
added and the mixture thoroughly

hand ops

w(zi Poware

stirred.

Seeds wore soaked in 5 volumes of water for 20
hours rinsed and ground  for 1 minute  in a
household blender in the sams voilume of water.

4. Seeds were soaked in 9 volumes of water for 20
hours, rinsed and ground  without water with a hand
operatzd grain seed grinder. The same volume

Lo

of water was added and the mixture was thoroughly
stirred.
5, Seeds waere prepared as described in 4 but the

ground mixture in water was soaked for an additional
24 hours,

All of the mixtures were filtered, through cotton cloth.
The filter was squeezead by hand {o remove excess liquid. The
residue was dried at 40°C until weight was stable and then
weighed. The milky fiquid was heated to 80°C. Ten grams of
Commercial Epsom salt (magnesium sulphate 7H20) was then
added and the liquid 5 removed from the heat. After 10
minutes the liquid was filtered through three layers of chease
cloth. After filtering the water of approximately two volumes of
the wet pracipitate was poured over the filter twice to remove
salts and non pracipitate substances was poured over the filter
twice to remcve salts and non precipitated substances. The
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filtered curd in the cheese cloth was pressed between wo
blucks of wood on which a 2kg — weight was placed for 1 hour.

The exiracled oils however were considered patt of the dry
Cweight of the sample. The original seeds milk residues and
" Wheys were tested for protein, ol and gossypol contant.

Protein was determined on defatied samples. Nitrogen was

determined by the micro-kjeidah! technigque (AOGAC, 2000).

Protein content was calculated as 6.25 x N,

Fatty substances were extracted with N-heptane in a soxhlet
apparalus. The solvent was evaporated and the residue was
dried o a constant weight {o determine ofl content. The oil
containing gossypel and determined by the official method of

the American Oil Chamists Society (2000). The entive chemical
analysis was done at the Science Laboratories of Alabama
Agricultural and Mechanical University Normal, United Siates
of America,

Statistical Analysis: Data were subjected fo analysis of
variance (ANOVA), and means compared by the use of
Duncan's Multiple range test at (0.05) propability level,

© RESULTS

The results of effect of grindinb and extraction.
techniques on the amount of residue are presented in Table 1.

Grinding dry seeds with a household blender significantly
{P<0.05) produced a finer and more uniform product in the two
cultivars than grinding by hand. Soaked seeds were more
easily ground with the household biender than by hand,
because the wet mea! was resilient, and particles appeared to
be larger. The meal soaked for an extra 20 hours fermented,
as evidence by a fuul odor and turbid appearance.

The effect of different technigues on extraction of dry matter
from the samples can be shown in two ways:

By dry weight of non extractable residue, and by dry weight of
vegetable curd. Grinding of wet seeds with a household

blender (technique 3) significantly (P<0.05) resulted in a‘lightﬁr
residue and heavier vegetable curd (Table 1) than did "t ¢
other techniques.

The calculations of recoveries made in the two cultivars during
the study showed that technique 5, soaking of seeds after
grinding resulted in & much reduced recovery of ol and a
somewhat reduced recovery of protein compared with other
treatinents (Table 2).

Table 1; Effect of grinding and extracting techniques on amount of residue, vegetable curd
and sample lost in Whey (g/original 100g).

Technigues Milk Sced condition Residue | Wet Dry | Amount
not (W) Weight ' unacco
extiacted (a) {g) unted
Emerald Suitivar {9) for {g)
. Blender ! Dry 55.2C 364b | 18.1b 17.0¢c
2 | Hang Dry 54.5C 37.2b | 16.7bc 18.6ab
3, Biander | Soaked 20 hours | 62.6a 48.6a | 21.5a 19.0ab
4, Hand Soaked 20 hours | 58.3b 45.5a | 21.2a 13.1d
b 1 it ead|
5. Hand Boaked 20 | 54.6¢ 321c | 136c | 12.2a
hours, before 24 |
i hours after i
S ek GEINGINY
__ Clemson spineless cultivar,
1, Blender | Dry 53.5¢ 1386c | 19.6b 18.5¢c |
2 Hand Dry 57.2b 394c | 17.2¢ 19.2¢
(3. Hand Soaked 20 hours | 60.5ab 48.6a | 21.6a 20.3b
b
4. Hand Soaked 20 hours | 54 1c 50.7a | 22.0a 15.3d
&, Hand Soaked 20 hours | 53.7¢ 36.8 14.8d '22.5a
a before 24 hours cd
{ after grinding . ]

w()ift’éremces followed by the same letters are not statistically different (P<0.05),

Tabie 2: Content of protein oil and gossypol in vegetable curds made from dilferent
grinaing, technigues and percent of original oil and protein recovered.

Grinding, Protein Qil Cossypol | Percent recavered ]

technigues {%5) (%) {%) Protein Oil
Emerald Cultivar

1 ’ 35.2b 47.8ab | 0.013¢c 26bc 54b

2 2510 40.70 0.017b 28b 41c

3 45.4a 51.2a 0.018b 3a 65a

4 34.2h 48.7ab 0.016b 27 64a

5 ) 31.5¢ 36.1¢c 0.037a 23c 38d__ |

Clems ™ spineless Cultivar

1 | 334b ] 442ab  0.012b 24.2b 51.2b

2 34.2b 38.1b 0.011b 26.0ab  37.1d

3 41.2a | 456a 0.015b 29.3a 56.0a

4 34.3b 44.7ab  0.014b 22.1¢c 54.3 ab

8 34.3b 38.2b 0.028a 22.1c 52.4c

Difference followed by the

same letters are not statistically difierent (P<0.05)
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Fhe highest gossypol content (0.037) was obtained from the
fermented sample (technigue §) and was significantly (P<0.05)
higher than those of other treatrnents. High gossypols content
In the case of the first 4 techniques were related to efficiency
of extraction. Highest protein content (45.1%) and oil (51.2) in
o erald cultivar and protein (41.9%) and oil (46.5%) in
Clemson spineless, were obtained from (technique 3) and in
the case of soaked seads ground by blender and these were
significantly (P<0.05) higher than those of other treatments.
The percent of original protein and oil recovered was highest in
the case of soaked seeds ground by blender (technigue 3) and
these vrere significantly (P<0.05) higher than those of other
treatments in two cullivars and the amount of residue
accounied for, followed closely the same trend throughout the
study peried. . '

The species differed significantly in their response to these
treatments. Emerald cultivar, on the average, had the highest
residuc not extracted (62.6g) and had greater wet weight and
dry weight and these weare significantly (P<0.05) higher than
those of Clemson spineless in the case of scaked seeds
ground by household blender (technique 3). Equally, the
protein contains 45.5%, oil (51.2%), and gossypols, (0.019%)
of emerald were significantly higher than values obtained from
Clemson spineless (Table 2).

DISCUSSIONS

he investigation has revegled that high protein and high
vegetable ol product can be made at the household ievel from
vkia seeds, using simple techniques. Since okra seeds can be
praduced conveniently on the smaill farm and the seeds can be
sicred in a container for a reasonable length of time, okra seed
curd could be a new nutritious food for the individual
heusehold or can be easily adapted to large-scale production
in the tropics.

The gossypol content of okra seed curd appears to be
patentially, a serious problem associated with toxicolcgy.
Practically all gossypol research seems to concentrate on
cotton seeds meal, used both as foed and as a feed. The U.S.
fFeod and Drug administration has established a tolerance
lave! of free gossypol in cotton seed meal of not more than
0.045%. Fecod and Agricuitural Organisation of the United
Nations recommended not more than 0.06% free or 1.2% total
gossypol in meals for human use, Pons (1976).

Ir: his study, measurements of gossypol content of okra seeds
curd are well within this indicated tolerance. The high gossypol
content reporied in the case of fermented sample,
(Technique 5) is suggested to be due to more efficient

extraction by fermentation and increased concentration caused
by loss of oil and protein,

CONCLUSION

The third technique in this study that involved soaked seeds
ground by household blender has heen suggested for adoption
as this method gave more protein content and oil and is
generally affordable. Gossypol can be avoided by selection of
cultivars with low gossypol content. However, a more thorough
study of the possible long-term toxicological implications of
gossynol should be done with test animals as to come up with
a better understanding of the dangers of high gossypol content
in okra feed meals.
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