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ABSTRACT

The local practice of boiling bread-fruit seeds with food-waste ash infusion, while desirous on
environmental ground, may affect the nutritional and sensory characteristics of the
porridge, warranting this study. Five bread-fruit seeds samples were separately boiled with
ash infusion from palm bunch (PBI), plantain leave (PLI), corncob (CCI), groundnut shell
{GSI) and without ash infusion (TW). Compared with the control (TW), the recorded range:
11.9840.57-13.24£1.15% (moisture), 17.64+0.13-18.2440.57%  (protein), 2.61+0.58-2.75+0.03%
{crude fibre), 1.90+£0.06-2.04+£0.06% {crude fat), 3.19+0.17-3.36£0.02%  (ash),
60.56+0.06-62.656+0.11% {carbohydrate), 5.104£0.05-5.324£0.07 mg/100 g (calecium) and
6.94+0.02-6.97+0.05 mg/100 g (potassium) were not significant (p>0.05). However, the range
3.58+0.04-4.2440.08 mg/100 g (iron), 1.840.17-4.540.12% (texture), 1.3+0.05-4.24£0.06% (aroma),
2.04£0.06-4.0¢0.11% (taste), 2.640.06-4.620.05 (color) and 1.940.05-4.2+40.17 {(general acceptability)
were significant (p<0.05). The effect of the various ash infusions on most of the studied nutritional
properties of the bread-fruit was not significant, hence, could be negligible. The difference in the
iron and sensory characteristics values for PBI sample were significant (p<0.058) when compared
with the control and those for the other ash infusions, suggesting the overriding effect of boiling
with palm bunch infusion on these parameters. The study supports the local use of these ash
infusions and their preference for PBI in preparing bread-fruit meal while suggesting a beneficial
use of these hitherto food wastes. The potential of these ash infusions (especially PBI) to improve
the iron content and sensory properties of the bread-fruit is nutritionally noteworthy hence
warrants further study.
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INTRODUCTION

The African bread-fruit (Treculia africana) tree thrives in tropical countries including Nigeria
and is probably one of the cldest wild tree species that have came under cultivation and protection
in Nigeria. The African bread-fruit (Treculia africana) tree is a woody plant. The seeds are edible
and are a delicacy known by various tribal names in Nigeria. It is called “Ukwa” by the Igbos,
“Afon” (Igala) and “Edikang” (Efik) (Irvine, 1961). The bread-fruit seed is highly nutritious
(Oyenuga, 1988; Bassir and Lawal, 1985), African Bread-Fruit (ABF) seeds are rich in amino acids,
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minerals and fatty acids (Kkpenyong, 1985). The seed contains about 10-11% o1l, 14-17% crude
protein, 2.5% fibre, 85.3-60.24% carbohydrate and a good distribution of mineral and essential
amino acids {(Iwe and Ngoddy, 2001).

The preparation of bread-fruit meal is laborious and time consuming. In particular, the
processing of bread-fruit requires de-hulling to remove the fibrous colored hulls (seed coats) which
usually contain bitter tannin (Iwe and Ngoddy, 2001) and prolonged boiling to soften the seed.
De-hulling conditions for the African bread-fruit seed with high efficiency ratic and extraction yield
have been proposed (Iwe and Ngoddy, 2001) but are not yet popular. Thus, majority of the people
in the rural areas still take to the traditional process involving the addition of alum or
plantfood-waste ash infusion into the water used for parbeiling the seeds. Rural dwellers claim that
this process reduces the cooking time, keeps the cotyledons intact without breaking and enhances
the appeal of the resultant porridge. The palm bunch ash infusien is generally added while cooking
bread-fruit seeds in Ojoto, a typical locale in [demili South lecal government area, South eastern
Nigeria. Other ash infusions, including infusion from plantain leave, corncob and groundnut shell
are used to a lesser extent. These are agriculturalffood wastes with attendant negative
environmental implications and the local use of their respective ash infusion may be (at least
environmentally) acceptable. However, the effect of such practice on the proximate and sensory
characteristics of the bread-fruit which to the knowledge of the authors is lacking, need to be
known.

This study, therefore, evaluated the effect of ashes from palm bunch, plantain leave, corncob
and groundnut shell (that are usually used by the rural dwellers in parbailing the bread-fruit seed)
on some nutrient, mineral and sensory characteristics of the resultant bread-fruit porridge.

MATERIALS AND METHODS

Ashes from palm bunch, groundnut shells, dry corncobs and dry plantain leaves were obtained
by burning these materials separately. Bread-fruit seeds were cleaned, boiled for 10 min, duhulled
and winnowed to obtain clean cotyledons. Two hundred grams of the de-shelled bread-fruit seeds
were weighed into five different cocking pots and 1.5 L of water was added to each. Each of the
ashes (2 g) was dissolved in 10 mL of water in separate glass beaker. The respective bread-fruit
seed samples were allowed to boil for 20 min, using electric cocking stove (Everest brand). Then,
the different ash infusions were separately decanted into the beiling bread-fruit seed samples and
boiling continued until the seeds softened. The electric stoves (for the different samples) were
switched off at the same time. The bread-fruit seeds were sieved, cooled and the panelists served
the respective samples for sensory evaluation. The remaining respective samples were separately
stored 1n labeled glassware with a stopper cork prior to analysis. The experiment was carried out
with ash infusion from four food waste sources (palm bunch, cornceb, plantain leave and
groundnut shell) at three replicates (4x3 = 12 replicates).

Chemical analysis: Proximate composition-moisture, erude protein, fat, ash, erude fibre and
carbohydrate were determined using the AOAC (1984) method. The mineral contents were
determined using the spectrophotometric method described by James (1995).

Sensory evaluation: Sensory evaluation was carried out on the bread-fruit samples boiled with
different ash infusicns, using a nine point Hedonic Scale as outlined by Thekoronye and Ngoddy

{1985). A fifteen member semi-trained panelist comprising staff and students of Federal Polytechnic
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Nekede was used. The panelist was served the samples of the boiled bread-fruit in coded plates to
assess on a nine point scale for the texture, aroma, taste and general acceptability. Nine represents
like extremely, 8:like very much, 7: Like moderately, 6: like slightly, B: Neither like nor dislike,
4: dislike slightly, 3: Dislike moderately, 2: Dislike very much and 1: Dislike extremely.

Statistical analysis: The data obtained was statistically analysed using Analysis of Variance
{ANOVA) as reported earhier (Iwe, 2002; Eghuonu et al., 2009, 2014a; Kgbuonu and Ezeanyika,
2013; Eghuonu and Nzewi, 2014) but applying Sidak post hoc test to identify the mean that differ
at significant level of p<0.05. The descriptive statistics was presented as MeantStandard Error of
Mean (SEM) of triplicate determinations.

RESULTS

The change for the proximate compositions was not significant (p>0.05) and ranged from
11.98+0.57-13.24+1.15% (moisture), 17.644£0.13-18.24+0.57% (protein), 2.61+0.58-2.75+0.03%
{crude fibre), 1.90+£0.06-2.04+£0.06% {crude fat), 3.19+0.17-3.36£0.02%  (ash),
60.56+0.08-62.65+0.11% (carbohydrate) (Table 1).

Results for mineral compositions ranged from 5.10+£0.05-5.22+0.07 mg/100 g (calcium) and
6.94+0.02-6.97+£0,056 mg/100 g (potassium) and 3.5840.04-4.24+0.08 mg/100 g (iron). The change
when compared with the control was not significant (p=>0.05) except that obtained for iron (p<0.05).
The 1ron content in sample cooked with PBI was significant when compared with that obtained by
cooking with the other ash infusions (Table 2).

The change in the sensory evaluation characteristics was significant (p<0.05) and ranged
from 1.840.17-4.5+0.12% (texture), 1.3£0.05-4.240.06% {(aroma), 2.040.06-4.0+0.11% (taste),

Tahle 1: Effect of different ash infusions on the proximate composition of boiled bread-fiiit

Parameters (%) PBI PLI CCl GSI TW

Moisture 11.98+0.57* 13.24+1.15% 12.70+1.73* 12.98+0.58% 13.1441.15%
Crude protein 17.64+0.13* 17.64+0.08° 18.01+0.58° 18.04+0.55% 18.24+0.57°
Crude fat 1.94+0.022 1.90+0.062 2.01+0.05* 2.04+0.02° 2.04+0.06°
Crude fibre 2.69+0.57 2.61+0.58% 2.72+0.24% 2.70+0.57% 2.75+0.03*
Ash 3.30+0.17* 3.19+0.06% 3.32+0.15% 3.34+0.08% 3.36+0.02%
Carbohydrate 62.65+0.11* 61.22+0.12° 60.98+3.10* 60.85+3.01° 60.56+0.062

Mean£Standard error of mean (SEM) of triplicate determinations. Mean with different superscripts on the same row are significantly
different (p<0.05). PBI: Bread-fruit cooked with palm bunch ash infusion, PLI: Bread-fruit cooked with plantain leaves ash infusion,
CCI: Pread-fruit cooked with corn cob ash infusion, GSI: Bread-fruit cooked with groundnut shell ash infusion, TW: Bread-fruit cooked

without ash infusion

Table 2: Effect of different ash infusions on the mineral composition of boiled bread-fruit

Parameters (mg/100 g) PBI PLI CCI GSI ™

Calcium 5.32+0.07° 5.27+0.097 5.22+0.062 5.10+0.05% 5.18+0.062
Patassium 6.97+£0.05% 6.95+0.087 6.94+0.06% 6.95+0.057 6.94+0.02%
Iron 4.24+0.08° 3.76+0.03° 3.70+0.05° 3.75°+0.02 3.68+0.04*

Mean£Standard error of mean (SEM) of triplicate determinations. Mean with different superscripts on the same row are significantly
different (p<0.05). PBI: Bread-fruit cooked with palm bunch ash infusion, PLI: Bread-fruit cooked with plantain leaves ash infusion,
CCI: Pread-fruit cooked with corn cob ash infusion, GSI: Bread-fruit cooked with groundnut shell ash infusion, TW: Bread-fruit cooked

without ash infusion
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Tahble 3: Effect of the different ash infusions on the sensory parameters of boiled bread-fiiit

Parameters (%) PBI PLI CCl GSI W

Texture 4.5+£0.12% 3.4+0.06" 3.4+£0.08" 3.1+0.05° 1.8£0.17
Aroma 4.0+0.027 3.2+0.05° 4.2+0.06" 3.5+0.11% 1.3+0.057
Colour 3.2+0.06% 2.8+£0.05° 3.0£0.12 2.6+0.06° 4.6+£0.05°
Taste 4.0+0.11° 3.4+0.05" 3.2+0.12" 3.1+0.05° 2.0+0.06°
General acceptability 4.2£0.17% 3.2£0.17" 3.3£0.12 3.3+0.06° 1.9+0.05°

Mean+Standard error of mean (SEM) of triplicate determinations. Mean with different superscripts on the same row are significantly
different (p<0.05). PBI: Pread-fruit cooked with palm bunch ash infusion, PLI: Pread-fruit cooked with plantain leaves ash infusion,
CCI: Bread-fruit cooked with corn cob ash infusion, GSI: Bread-fruit cooked with groundnut shell ash infusion, TW: Bread-fruit cooked

without ash infusion

2.640.06-4.6240.05 (color) and 1.940.05-4.2+0.17 (general acceptability). The value for the respective
sensory parameter obtained for PBI was significant when compared with that for the other ash
infusions (Table 3).

DISCUSSION

The local practice of boiling bread-fruit seeds with ash infusion to prevent the breaking of the
cotyledons and reduce the cooking time may affect the nutritional and sensory characteristics of the
bread-fruit seeds, warranting this study. Moisture content of food determines its keeping quality
(Kjikeme ef al., 2010; Nzewi and Egbuonu, 2011). The moisture content of the samples ranged from
11.9840.57-13.24+1.15% with bread-fruit boiled with palm bunch ash infusion and plantain leaves
ash infusion ranking lowest and highest, respectively. Carbohydrate content indicates the amount,
of useful energy in a food (Ukcha et al, 2011). The carbohydrate content ranged from
60.5640.06-62.65+0.11% for TW and PBI, respectively. The result on carbohydrate compares with
the values reported for de-hauled and dried bread-fruit seeds (77.4448.46%) (Ijeh ef «l., 2010) and
breadfruit composited with wheat (67.61£0.116%) (Ojinnaka et al., 2013). The observations may
indicate better moisture reduction and carbohydrate preserving potentials of the palm bunch ash
infusion that could enhance the energy and stability qualities of the bread-fruit porridge.

The crude protein values ranged from 17.64-18.24% for PBI and TW, respectively while that
of the crude fat ranged from 1.9040.06-2.0420.06% for PLI and TW, respectively. The results
compare with the wvalues 18.3240.54% (crude protein) and 1.31+£0.02% (crude fat) obtained by
Iieh et al. (2010) but in raw (de-hauled and dried) sample. The GSI values 18.0440.55%
{crude protein) and 2.04°+0.02% {(crude fat) suggest that groundnut ash infusion (GSI) may
preserve the protein and fat contents of the boiled bread-fruit seeds more than the other ash
infusions. Dietary fiber protects against cardiovascular diseases, hypercholesterolemia, obesity and
glucose intolerance (Iwai, 2008, Monago and Uwakwe, 2009). The crude fibre content
varied from 2.61£0.57-2.75°20.08% for PLI and TW, respectively. The result compares with
that of Qyinnaka et al. (2013) for breadfruit composited with wheat (3.39+0.03%). The CCI value
(2.7240.24%) suggests its better preservation of the crude fibre content of the bread-fruit seeds. Ash
content was associated with the amount of mineral in a food sample (Egbuonu ef af., 2014h).
Variation in the ash wvalues of the bread-fruit samples boiled with different ash infusions
(3.1920.06-3.36°£0.02% for PLI and TW, respectively) suggests poor mineral preservation capacity
of the PLI. However, the GSI ash value (3.34+0.08%) suggests that its infusion may preserve the
ash (mineral) content of the bread-fruit more than the other ash infusicns.
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Generally, calcium, iron and potassium are required for cellular functions with recommended
allowance for adolescents and adults up to 2 pg day™' (ron) and 1300 mg day' (caleium)
(FAO/WHO, 2001). For instance, calcium deficiency was implicated in the development of
type I and type II diabetes (Pittas et «al., 2007). Calcium content ranged from
5.10+0.05-5.32+0.07 mg/100 g for GSI and PBI samples, respectively. The results compare
with that of Ijeh et al. (2010) for calaum (5.34%£1.15 mg/100 g). The wvalues obtained for
potassium ranged from 6.94+0.02-6.97+0.05 mg/100 g for TW and PBI, respectively. These suggest
that palm bunch ash infusion may improve the calcium and potassium contents of the bread-fruit
porridge. The values obtained for iron ranged from 2.58+0.04-4,2440.08 mg/100 g for TW and PBI,
respectively. The results did not compare with that of Ijeh et «l. (2010) for iron
{8.00+0.00 mg/100 g) which could be attributed to difference in the processing methods.

The various ash infusions significantly (p<0.05) altered the iron content and the sensory
characteristics (texture, aroma, colour, taste and general acceptability) but not the other studied
nutritional properties of the bread-fruit. This is a peinter that the ash infusion from these
plant/food wastes could improve the iron content and overall appeal of the resultant bread-fruit
porridge with a negligible effect on the other nutrient contents. The difference in the iron and
sensory characteristics values for PBI sample were significant (p<0.05) when compared with those
for the other ash infusions, suggesting the overriding effect of boiling with palm bunch infusion
on these parameters.

Thus, the study supports the local use of these ash infusions and their preference for PBI in
preparing bread-fruit meal while suggesting a beneficial use of these hitherto food wastes. The
potential of these ash infusions (especially PBI) to improve the iron content and sensory properties
of the bread-fruit is nutritionally noteworthy hence warrants further study.
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