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Abstract

The consumer demand for composite flour breadcieasing. African breadfruit seed with high protgurantity
and quality is a good complement for compositerflotead. The study investigated the effect of pssing
methods on the quality of African bread fruit sdledir (ABKF) for bread making. Flours were prepaifeaim
boiled, toasted and fermented African bread fr@tnkls and evaluated for their chemical compositod
functional properties. Each of the flours (30%) waed to substitute 70% wheat flour in breads, Wwhiere
assessed for their physical, chemical and sensopepties. Breads from untreated ABKF and 100% wfear
(WF) served as controls. Toasting increased théeproash and crude fiber contents of ABKF. Ferratonh
increased the protein content while boiling deceda#. Toasting, fermentation and boiling signifids
decreased (P < 0.05) the oxalates, phytates, taiamd HCN contents of the seed. All the treatmengsoved
(P < 0.05) water absorption capacity (125-180%ABKF in relation to the control. Only fermentatioaduced
(P < 0.05) oil absorption capacity but improved nfildg and emulsification properties of ABSF. Breads
containing toasted ABKF had higher weight, hei¢gngth and volume than the other breads. Breadsicimg
fermented ABKF had the highest proofing ability amcific loaf volume. Toasting and fermentatiompioved
the flavour of bread more than the other treatmétsvever, the breads containing fermented ABKFenezd
significantly lower (P < 0.05) scores for crustanl, crumb colour and texture than the other breBdsads
containing toasted ABKF had significantly higher €P0.05) scores for flavour, texture, taste andralve
acceptability than the other breads including 100% bread. These results suggested that toasted ARBK
be used as wheat flour supplement in bread making.

Keywords. African breadfruit, chemical composition, functibrnaroperties, sensory quality, supplemented
bread, processing

Introduction

Bread is conventionally produced from wheat whicbvgs well only in the temperate region. This makesad
expensive in tropical countries, including Nigeriaspite of this, bread consumption is increasingpag the
populations in many parts of the world, probablg do increase in population, urbanization and coigree in
the use of bread. The increased demand for breaddwessitated substitutes for wheat in bread.eSses have
been achieved with the use of flours from cerealsts and tubers; and legumes as wheat substituteead
(Ayo and Nkama, 2004; Shittet al., 2007; Ammaret al., 2009). In this regard, composite flours werdezit
binary or tertiary mixtures of flours with or withbwheat flour. This is aimed at curbing importsadfeat into
tropical countries. One of such efforts was the afs&frican breadfruit seed to improve protein qtyabf bread
(Akubor and Afangiden, 2005)

African breadfruit Treculia africana Dcene) is a member of tihdoracea family. The botany, seed morphology
and anatomy of the tree have been described (Nw&k85). The composition of the seed has been
comprehensively reported by several authors wheneas$ reported that the seed contains 17-25% praiedl
11% crude fat in addition to essential vitamins amderals (Akubor, 1997). However, like other legsnthe
amino acid profile of the seed is characterizedowy concentration of sulphur amino acids and higltysine,
arginine and histidine (Ekpenyong, 1985). The higintents of histidine and lysine are a factor fdrio&n
breadfruit seeds for food formulations for infartkwever, the very low level of sulphur amino acwisuld
impede the optimal utilization of the seeds whenstined as sole food for babies, children and yaahgts.

But when the seeds are consumed with cereals sualih@at as in African breadfruit-wheat bread, titeerent
sulphur amino acids deficiency would be diminisk&kubor and Afanigiden, 2005).
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African bread fruit seeds are traditionally proegsdy boiling, toasting and fermentation for thepmse of
consumption and preservation. The seeds could thedbor roasted and eaten as such or used in caidain
with other foods. The effects of these processimghods on some qualities of African breadfruit hiveen
extensively investigated. Lawal (1986) has regmbrthat toasting had no effect on the protein aiadim
contents but reduced thiamin, riboflavin, ascodma and beta carotene contents. Toasting anchga#iduced
trypsin inhibitors in the seeds (Giamtial., 2001). Fermentation improved theVitro protein digestibility of
African bread fruit seeds (Ariahet al., 1999). The functional properties which would yde useful
information for specific food applications are alfftected by toasting. High temperature and pratanigpasting
was not desirable for processing African breadfsaids for foods like bread in which water andabaorption
are of prime importance (Akubaat al., 2000). The functional properties of African hifrait seeds were
reported to be pH and NaCl concentration depen@@atlifu and Akubor, 2007). Notably, the functional
properties of African breadfruit seeds as affedtgdboiling and fermentation are unknown. Therel$s aearth
of information in the literature on the effectshafiling, toasting and fermentation of African brdadt seeds on
the quality of formulated food products. This stuitherefore, assessed the effects of boiling, togstind
fermentation on the quality of flours prepared frénican bread fruit seed. The quality of breadseleped
from composite flours containing variously treaté@dtican bread fruit seed and wheat flours were also
investigated.

2.0 Materialsand M ethods
2.1 Procurement of raw materials

African breadfruit Tequila africana Decne) seeds used for this study were purchased @gbete local market
in Enugu Township, Enugu State, Nigeria. Commeraibkat flour (Golden Penny, 100% extraction) was
purchased from Ega market in | dah Township, Kdgtes Nigeria. The wheat flour was sieved throu@h 6
mesh sieve (British standard), packed in HDPE lzagb stored at ambient temperature prior to use. drly
African breadfruit seeds were stored in jute baghé laboratory prior to use.

2.2 Preparation of boiled African breadfruit seed flour

The African breadfruit seeds were cleaned of exmas materials by hand picking. The cleaned seeae w
boiled (106C, 15min) as recommended by Badifu and Akubor (2007a plain aluminum pot with lid. The
hydrated seeds were then dehulled manually andwihe winnowed off. The kernels were oven dried°@0
24h) to constant weight, milled in attrition mihé then sieved through 60 mesh sieve. The flourpeagaged
in HDPE bag and stored in a refrigerator priorse.u

2.3 Preparation of toasted African bread fruit seed flour

The cleaned African breadfruit seeds (1kg) wereagrthinly on aluminum tray and heated in a hotagn
(120°C. 10min) as described by Akuberal. (2000). The toasted seeds were dehulled manaatlythe hulls
winnowed off. The kernels were milled in attritionill, sieved through 60 mesh sieve and then storédDPE
bags.

2.4 Preparation of fermented African breadfruit seed flour

The raw African breadfruit seeds were oven dried’@6 24), milled and sieved through 60 mesh sieve. A
portion of the raw flour was mixed with tap wat8rg, flour: water) and fermented in a covered jddsasin at
ambient temperature (30%2) for 4 days as described by Ariabual. (1999). The fermented flour was oven
dried (60C) to constant weight, milled and sieved througm&sh sieve. The flour was packed in HDPE bags
prior to use.

2.5 Flour blending

The wheat flour (70%) was used to substitute ed¢heoboiled, toasted and fermented African bread teed
flours (Akubor and Afangiden, 2005). The mixturesravblended in a Kenwood Food processor operatedl at
speed for 10min. The flour blends were stored irPtHbags prior to use.

2.6 Preparation of Breads

The bread samples were prepared using the mettsudiloled by Ceseramt al. (1995). The recipe used for the
preparation of breads was composed of flour (20@egst (5g), liquid (dry powder and milk + wateP%inl),
margarine (10g), sugar (5g) and salt (2g). The inblin method was adopted for the dry ingrediefitse
ingredients were weighed appropriately. The bakgeast was creamed in a basin with 31ml of the moed
milk-water mixture. A hole was made in the centethe flour blend and the dissolved yeast addeds Was
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covered with cheese cloth and left af@5or the yeast fermentation of the mixture. Theaming milk-water
mixture (94 ml), margarine (10g), granulated su@mrcrose) (5g) and salt (2g) were added and kneaded
manually until smooth dough free from stickinesswi#tained. The dough was returned to the basirered

with cheese cloth and left at 85 until the dough doubled its size. The dough wasched, divided into even
pieces and moulded into the desired shape. Thededudough was then placed on baking sheet and exver
with cheese cloth and left at ®5to proof (double in size).The proofed dough wantcarefully brushed with
egg wash and transferred into pans greased witfdlimargarine. The doughs were baked af@Zor 10min in

a baking oven, cooled and then packaged in HDPE pagr to use.

2.7 Analytical methods
2.7.1 Physical evaluation

The height, length and width were measured witimiegercaliper. Weight was determined with digitaligfeng
balance. Volume was determined by seed displacemetihhod (AOAC, 2010). Density was calculated as
weight/volume. The proofing (leavening) ability lmfead was calculated by subtracting the initiadhie of the
dough before leavening from the final height aféavening and then multiplying the result by 10@¢€rankt

al., 1995). The oven spring was calculated as tHerdifice in dough height before and after baking€Camniet

al., 1995). The specific volume was calculated asma/ weight.

2.7.2 Sensory evaluation

The bread samples were evaluated for flavour, @mdtcrumb colour, texture, taste and overall aad®iity by

a panel of 20 trained judges who were familiar viitbad attributes. The bread samples were evalwated7-
point Hedonic scale (1=dislike extremely, 4= ngitike nor dislike and 7=like extremely). The pastd
consisted of members of staff and students of te@atment of Food Science and Technology, Federal
Polytechnic, Idah. The sensory evaluation was @drdut in a sensory evaluation laboratory undeeficent
light in the mid-morning (10 am). The samples weresented to the panelists in three-digit codeitewiastic
plates. The order of presentation of the samplebd@anelists was randomized. The judges wereuststd to
rinse their mouths with tap water in between evios.

2.7.3 Chemical evaluation

Moisture was determined by hot air oven drying @G&°C to constant weight (AOAC, 2010). Ash, proteinXN
6.25), crude fiber and crude fat (solvent extragtiwere determined by the AOAC (2010) methods 1%.08
14.086, 15:087 and 14.089, respectively. Carbohligdweas calculated by difference (100-(% Protein + %
Moisture + % Ash +% Fat +% Crude fiber). Phytateswextracted with trichloroacetic acid (TCA) and
precipitated as ferric salt using the procedurdiread by Lata and Eskin (1980). Oxalate was deteechiusing
the calcium oxalate precipitation method as desdriby Reddy and Sistrunk (1980). Hydrocyanic acabsw
determined by the alkaline titration method (AOAXD10). Tannin was determined as described by thA@0O
method (2010).

2.7.4 Evaluation of functional properties

Bulk density, least gelation concentration, enmrsactivity and emulsion stability were determirieg the
methods of Okaka and Potter (1977). Water andbsibgption capacities of flours (as is basis) wergdnined

at room temperature following the method of Sosutslal. (1976). Foaming capacity (FC) and foam stability
(FS) were also measured by the method of OkakePattér (1977). The volume of foam at 30 sec of wing
was expressed as FC. The volume of foam was redande hour after whipping to determine FS as pé¢roen
the initial foam volume.

2.8 Satidtical analysis

Data were subjected to analysis of variance (%tedlTorrie, 1980). Means where significantly diffier were
separated by the least significant difference (LE83}. Significance was accepted at P < 0.05. Aealyere
carried out in 3 replicates.

3.0 Resultsand Discussion
3.1 Effect of processing on proximate composition

The effect of the various treatments on proximateposition of African bread fruit kernels are shoiwable

1. The raw African breadfruit Kernel flour (RABKFEpntained 9% moisture, 18% protein, 10% fat, 4% ash
1.5% crude fiber and 56.5% carbohydrate (wet welfgtis). These values were similar to those preiyou
documented in the literature (4,6,8,10,11) Toassiinghtly increased the protein, ash and cruder fdmmtents,
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probably due to concentration effect, but decreasetsture, fat and carbohydrate contents. The datent
decreased probably due to thermal decompositioa.dBtrease in carbohydrate content was due toaserne
overall food components (dry matter). Fermentasbghtly reduced the fat, ash and crude fiber bateased
protein, carbohydrate and moisture contents. Sinmlereases in crude protein were reported for éied oil
bean (Akubor and Chukwu, 1999) and locust bean (@du985). However, decreases in carbohydrateeabnt
of fermented Nigeria oil bean seeds were report&kltfor and Chukwu, 1999). Odunfa (1985) however,
reported that fermentation had no appreciable effeche fat content of African oil bean seed. Thiwease in
the protein content of African bread fruit seedsld be attributed to synthesis of enzymic pro{@mimawo
and Akubor, 2012) and/ or due to the fact that es@mino acids are produced in excess of the ragaine
during protein synthesis and these accumulatddea amino acid pool (Onimawo and Akubor, 2019)eT
increase in protein content could also be attrithwtedegradation of storage protein and other rizdseduring
fermentation (Onimawo and Akubor, 2012). Increasetivities of lipolytic enzymes during fermentation
(Odunfa, 1985) which hydrolyzed fats into fattyds;iand glycerol could explain the increase inrfahis study.
Fatty acids and glycerol are used for synthesiscarbohydrate and protein or as source of energy for
microorganisms involved in the fermentation.

Table 1: Effect of processing methods on the proximatepmsition of African breadfruit Kernel flour

Parameters (%) Processing methods

Control Toasting Fermentation Boiling
Moisture 9.6 7.0 75 10.¢%
Crude protein 187(19.8) | 20.0(21.5) | 19.0(30.9) | 17.0'(18.9)
Crude fat 11.9(13.6) | 10.0 (10.8) | 10.5°(11.6) | 10.2 (11.3)
Ash 4.8 (4.9 5.5(5.9) 3.0 (3.3) 2.5(2.8)
Crude fibre 1.5(1.6) 2.3(2.5) 1.00 (1.9 1.2(1.3)
Carbohydrate 56°§62.1) | 55.2' (59.4) | 57.8(63.8) | 59.F(65.7)

Values are means of triplicate determinations. Mdarparenthesis are in dry weight basis. Meankimvé row
with the same superscript were not significantfedent (P >0.05) Carbohydrate was obtained byediffice.

Low fat levels in foods are known to increase slitdf Boiling, on the other hand, decreased al ¢onstituents
of African breadfruit seeds except moisture andbahydrate. The increase in carbohydrate contentduasto
loss in the other components.

3.2 Effect of processing on antinutrients

The effects of processing methods on antinutrientg#ents are shown in Table 2. All the treatmeatiuced
oxalate content of the seed, in which boiled exkgereater effect. Only boiling and fermentationngigantly
reduced the phytates and tannins contents. Toastisgless effective on these antinutrients. Bojlitogsting
and fermentation significantly (p < 0.01) decreagel HCN content of African breadfruit seed, taagtbeing
most effective.

Table 2: Effect of processing methods on the antinutrieotstent of African bread fruit kernel flour

Antinutrient Processing methods

Control Toasting Fermentation Boiling
Oxalates 29+ 0.10 1.8°+0.08 1.8+0.09 1.2+0.05
Phytates 13+ 0.09 1.9+0.07 1.2+0.14 1.6+0.01
Tannins 12.0+0.12 11.8+0.09 8.0+0.14 10.6+ 0.24
HCN 0.5 +0.04 ND 0.43+0.04 0.2+0.01

Values are means (X = SD) of 3 replications. Meanthin a row with the same superscript

significantly different. ND = Not detected
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The quantities of oxalate in the seeds (1.2-2/h@0 g) were far below the toxic level of 2.5g agpd by
Murno and Bassir (1969). Oxalates form insolublenptexes with Ca, Mg and Fe and thus, interfere with
utilization of these mineral elements (Onimawo aidibor, 2012). However, moderate intake of oxalate
essential for normal heart beat, neuromuscular raathbolic activities (Onimawo and Akubor, 2012).eTh
decrease in phytates content on boiling may betaleaching out of this compound into the boilingter and
breakdown at high temperature. Leaching of phytatag be due to its hydrophilic nature (Reddy arsir@nk,
1980). Increased activity of phytase may have ahbserolysis of phytate in the fermented Africamdmlfruit
seeds. Ingestion of 2.5g or more of phytic acidgssr has been reported to cause reduction in hiahbildy of
Ca, Fe and Zn (Reddy and Sistrunk, 1980). Fermienté known to reduce these antinutrients andréitieg
nutrients locked in plant structures and cells mgigestible materials (Odunfa, 1985). Fermentatioes not
require sophisticated equipment and technologycandumes little fuel energy.

3.3 Effect of processing on functional properties of breadfruit

The effects of processing methods on functionalftifrican breadfruit Kernel flour (ABKF) are givein Table
3. Only fermentation reduced bulk density of ABK&st as was documented for fermented African odrbe
seed (Akubor and Chukwu, 1999). Fermentation amthig@tion are used to modify starch structure oéaks
and legumes. Long chain carbohydrates are brokem dttto smaller units which are less viscous. Therdase
in bulk density of fermented ABKF is a factor fég use in preparation of complementary foods.

Table 3: Effect of processing methods on the functionapprtes of African breadfruit Kernel flour.

Bread fruit flour processing method

Functional properties Control Toasting Fermentation Boiling
Bulk density (g/crf) 0.56+0.10 | 0.88+0.20 | 0.50+0.2 | 0.78+0.2
Water absorption capacity (%) F200.09 | 128+0.10 | 168 +0.1 186+0.1
Oil absorption capacity (%) 620.08 | 96+0.09 90!+ 0.2 156+ 0.08

Foaming capacity (%) 9% 0.20 26+0.3 83+0.2 80 +0.2
Emulsion activity (%) 30+ 0.1 22+0.1 46+0.1 26+0.1
Emulsion stability (%) 1%+ 0.2 10+0.2 560+0.2 12+0.4
Least gelation concentration | 10°+ 0.1 6+0.3 &+0.1 &+0.09
(%, wiv).

Values are means (X = SD) of 3 replications. Meaithin a row with the same superscript were not
significantly different (P >0.05).

Fermentation is traditionally used for preparatwhlow bulk weaning food (Ariahwet al., 1999). All the
treatments increased water absorption capacity BKRA Only fermentation did not improve the abilibf
ABKF to absorb and hold oil. Water absorption afuil is dependent mainly on amount and nature of the
hydrophilic constituents and to some extent on pid mature of the protein (Onimawo and Akubor, 2012)
Proteolytic activity during fermentation may hawereased the polar groups which improved hydrogityliof

the ABKF proteins. During heating such as toastng boiling, proteins are dissociated into subsumith
more water binding sites than the native or oligomproteins (Sosulskét al., 1976; Akubor and Eze, 2012).
Gelatinization of carbohydrates and swelling ofderdiber during heating of African bread fruit seeday have
enhanced water absorption. Water absorption capdetscribes flour-water association ability underited
water supply.

These results suggest that ABKF sample would béuuge bakery products where hydration to improve
handling characteristics is needed. However, lowewabsorption is desirable for thin gruels for nieg
infants; enhancing intake of nutrients (Ariagtwal., 1999). Only fermentation improved the foamingaity of
African breadfruit seeds (30%). Fermentation mayeheaused surface denaturation of the seed proasids
thus, reduced surface tension of the protein métsowhich gave good formability (Sosulskial., 1976). Heat
treatment reduced nitrogen solubility of proteinsdenaturation and reduced their foaming capadiubor
and Eze, 2012; Sathet al., 1982). All the treatments reduced foam stabitif ABKF. Previous reports
attributed this to protein denaturation (Sosulakal., 1976; Onimawo and Akubor, 2012; Akubor and Eze,
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2012). Foam stability is affected by protein deration, with native protein giving higher foam stifp than
denatured proteins (Sosulskial., 1976; Sathet al., 1982). Foam formation and foam stability arections of

the type of protein, pH, processing methods, visg@nd surface tension (Sosulgtial., 1976; Sathet al.,
1982). Foams are used to improve texture, consigtand appearance of foods. All the treated flonay find
applications in baked and confectionery productdy@rmentation improved emulsion capacity and ksion
stability of ABKF. The efficiency of emulsificationy flour varies with the type, concentration antubility of
protein (Onimawo and Akubor2012; Satkteal., 1982). Foam capacity is a function of total ogrilicity
whereas emulsion properties are dependent on sutigdrophilicity (Satheet al., 1982). The emulsion
properties of ABKF samples suggested that they evdoé desirable for preparing comminuted meats like
sausages, cake batter, mayonnaise and salad dressin

All the treatments decreased the least gelatiorarration (LGC) of African breadfruit seeds, wtthasting
exerting greater effect. Toasting decreased the EG@ 10% (w/v) in the control to 6% (w/v) in theasted
flour. However, LGC decreased 8% (w/v) in the babikend fermented flours. Gelation is an aggregatibn
denatured molecules. Fermentation, boiling andtitggsnay have denatured the seed proteins and d¢angee
aggregation than in the untreated flour. The vianetin the gelling properties of flours are linkedhe ratios of
proteins, carbohydrates and lipids that make udlthe (Satheet al., 1982). The treated ABKF samples would
be good gel forming agents because of the low L&8%, w/v), and would be useful in food systemshsas
puddings and snacks which require thickening dirggl

Table 4: Effect of processing methods on dough height dupiogfing.

Proofing Processing method
time (min)
Control Toasting Fermentation Boiling  100% WF
0 2.8 2.8 2.8 2.8 2.8
15 2.9 3.6 3.8 3.3 2.9
30 2.9 3.6" 4.0F 3.3 3.0
45 2.9 3.7 4.7 3.4 3.0
60 3.0 3.7 4.7 34 3.0
75 3.0 g 4.7 35 3.1
90 3.0 3.9 4.3 3.6 3.1
105 3.0 3.9 4.3 3.6 3.1
120 3.0 39 4.3 3.6 3.1

Values are means of triplicate determinations. Mearthin a row with the same superscript were not
significantly different (p > 0.05). Doughs containg0% wheat flour and 30% african breadfruit Kerffealr.

3.4 Physical properties of dough

Table 4 presents the heights attained by doughm filends of wheat and treated African bread freitnkl
flours. All the doughs had initial height of 2.8ciirhe height increased to maximum of 3.6, 3.9 4d &4 cm
for doughs containing boiled, toasted, fermented &00% wheat flours, respectively. The dough comai
fermented ABSF had the highest height. All the deugxcept 100% wheat flour attained maximum heagi90
min of leavening. The wheat flour (WF) attained maxm height at 75 min proofing. Doughs containireated
ABSF samples had higher height than the 100% Wanhwtproofing (leavening) time. Dough height depetuds
some extent on the volume of gas E@ermentation may have exposed the seed proteiecuies more than
the other treatments, and thus, enhanced its [aitémt gas retention.

3.5 Physical properties of bread

The physical properties of bread samples are shiowiable 5. The weights of breads containing boitedsted
and fermented African breadfruit kernel flours (ABKwere 78.1, 86.1, 86.5 and 84.95, respectivehe T
weight of the 100% WF bread was 75.3g while thattaiming untreated ABKF was 73.2g. All the treattsen
improved the height, length and weight of the brede&n compared to the breads containing untrea®dFA
However, toasting showed greater effect on thedteagth than the other treatments. The bread wonta
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toasted ABKF (9 cm) had significantly, higher (p0<05) length than the 100% WF bread. Bread comtgini
fermented ABKF (FABKF) had equal length (7.1cm) twihat of the 100% WF bread. Bread containing
fermented ABKF had the highest width (5.2cm) arid #has closely followed by those containing boikBKF
(BABKF; 4.5cm) and toasted ABKF (4.0cm).

Table 5: Effect of processing methods on the physical prigee of bread prepared from wheat and African
bread fruit kernel flour blends

Processing Physical properties

methods  ['\veight [ Height | Length | Width | Volume | Proofing | Oven | Specific
(bread fruit) | gy (cm) |(cm) | (cm) | (cm3) | ability (%) | spring | volume
(cm) | (cm” g)

Control 732 |28 5.8 3.0 | 49.0 20.¢ 0.7 | 067
Toasting 865 | 4.7 9.0% 4.0 |149.4 |50.0 0.3 |1.73
Fermentation| 84% | 4.G% 7.1 57 | 149.% | 70.G 0. | 1.76
Boiling 78.F | 3.6 6.0° 48 | 98.0 50.0° 0.3 |1.28
100% Wheat | 758 | 3.2 7.1° 3.7 | 86.0 30.0 0.4 | 114

Values are means of triplicate determinations. Mewaithin a column with the same superscript weré no
significantly different (p > 0.05). Breads contain&0% wheat flour and 30% African breadfruit kerfielr.

Similarly, breads containing treated ABKF showettdreproofing ability than those containing untexhABKF

and 100% WF. The proofing ability of the breadstaoring treated ABKFs ranged from 40 to 70%, with a
mean value of 52.3%, as compared to 30% for the/dlUOF bread and 20% for the bread that contained
untreated ABKF. The bread containing untreated ABI&H the least volume of 492&nThe volume increased to
149 cnd in the breads containing toasted ABKF and ferne@BKF and 98crin the bread containing boiled
ABKF. The volume of the 100% WF bread was 88cfhe bread containing fermented ABKF had the tsghe
proofing ability (70%) and specific volume (1.749rbut the lowest oven spring (1.0cm). Boiling, tirag and
fermentation did improve the oven spring in relatio the untreated ABKF but had values that weweetathan
that of the 100% WF bread. The specific volume eahffom 1.22 to 1.74 cify for the breads containing
treated ABKFs and 1.12 éfg for the 100% WF bread.

3.6 Sensory Properties

The mean sensory ratings for the breads are pess@niTable 6. All the treatments improved the dlavof the
breads over the untreated sample. Among the treategles, the flavour score for the bread contgiBIABKF

was significantly lower (P < 0.05). Bread contamitoasted ABKF received slightly higher score ffavour,
except for the 100% WF bread. During toasting, tdelasubstances including hexanals are removed by
evaporation. The removal of such grassy smell smoss and the onset of Maillard reactions give tise
desirable flavour (Onimawo and Akubor, 2012). Maill type reactions which enhanced the flavour efttead
may have occurred during toasting of African breaitifseeds. Volatile substances that impart flavuhich
may be desirable or objectionable) are formed,tdidaillard reactions, during toasting of foods {@awo and
Akubor 2012). The toasting process also removedutidesirable flavour associated with African bréadik
seeds.

There were no significant differences (p > 0.05)hi@ score for crust and crumb colour of breadgeixfor the
fermented ABKF which was rated significantly lowr< 0.05). Fermentation did not improve the textof the
bread. There was no significant difference in #wdure of breads containing boiled ABKF and toasi&kKF.
The bread containing 100% WF received slightly bigbcore for texture. Gluten formation was probaédgs in
the ABKF based breads. The low levels of gluterthe ABKF-WF blends might have affected the proper
development of the dough. Maillaid reaction is kmot® impart colour and flavour to food materialheT
sensory ratings of the bread containing toastedcair bread fruit Kernel flour were equal to or siigantly
higher (P < 0.05) than those of the 100% wheatdor€enerally, the panelists preferred the breadaguing
toasted ABKF to that of the 100% WF bread.
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Table 6: Sensory properties of breads prepared from whehddrican bread fruit kernel flour blends

Sensory attributes Bread fruit flour Processinghuet

Control Toasting| Fermentation Boiling 100% Whea

Flavor 3.8 5.2 4.8 4.7 5.8

Crust colour 43 5.7 3.8 5.8 5.4

Crumb colour 49 5.1 3.8 5.1 5.3

Texture 4.0 5,5 3.7 5.8 5.6"

Taste 3.0 6.2 3.7 3.4 5.8

Overall acceptability 39 6.1% 3.5 4.0 5.4

Means (n =20) within arrow with the same superscwipr enot significantly different (p > 0.05). Bd=a
contained 70% wheat flour and 30% African breadt kernel flour blends. Breads were evaluated enpoint
Hedonic scale (1 = extremely disliked and 7 = erely liked).

3.7 Chemical composition of breads

The chemical composition of the breads is shownel'@bAll the breads containing treated Africandatiuit
kernel flours (ABKFs) had moisture contents (20-22&tver than the control (untreated) (23%). Thated
ABKF based breads were higher in ash and protaiteats. The ash content increased from 2.6% irbtead
containing boiled ABKF to 2.8 and 3.5% for the lleacontaining fermented ABKF and toasted ABKF,
respectively. The ash content of the control 2886. Similarly, the protein contents were. 13ahd 15% for
the breads containing boiled ABKF, fermented ABKitdoasted ABKF, respectively relative to 12% foe t
control. The fiber content of the breads was ngnificantly affected by the processing treatmentsues
ranged from 1.2 to 1.8%. Similarly, the carbohydredntents of the breads (55.5-55.9%) were noifiigntly
different (P > 0.05). The calorie content of thedw containing fermented ABKF was significantlyheg (P <
0.05) than those of the other breads. Bread cantpinasted ABKF had lower amount of calorie, ptapalue
to thermal decomposition of fat.

Table 7: Proximate composition of bread loaves preparea fadheat and African bread fruit kernel flour blends

Parameters Bread fruit flour processing method

Control Toasting Fermentation Boiling
Crude protein (%) 12%015.0) | 15.0:(18.8) | 14.0 (17.8) 13.7 (16.9)
Crude fat (%) 6.0a(7.8a)| 4.(6.0) 4.8 (6.1 5.0 (6.4)
Ash (%) 2.0(2.6) 3.5 (4.4) 2.8 (3.6) 2.6 (3.6)
Crude fibre (%) 1.5(1.99) | 1.8'(2.39) 1.2(1.5) 1.3(1.6)
Carbohydrate (%) 55%72.1) | 55.7(69.6) | 55.7(70.9) | 55.9(71.7)
Calorie (Kcal/ 100g) | 324 (421) 318.8(398.6) 32294) 321.4 (411.4)

Values are means of triplicate replications. Meaiikin a row with the same superscript were nohsigantly
(p > 0.05) different. Values in parenthesis aredopnweight basis. Breads contained 70% wheat faout 30%
African bread fruit kernel flour blends.

3.8 Antinutrientsin bread

Table 8 shows that the levels of antinurients intle¢ treated bread samples were lower than thdégbeo
individual flours (Table 2). The reduction wouldveabeen influenced by the baking process.

4.0 Conclusion

The results of this study showed that boiling, tiogsand fermentation had variable effects on thenaical
composition and functional properties of Africareddfruit seed as well as the quality of bread pegh&rom
the flour. All the treatments reduced the antirauits in African breadfruit kernel flour. The lengtieight and
weight of the breads prepared from African breatfkernel flour were improved by all the treatmeritdie
bread containing toasted African breadfruit kerfielr received higher ratings for flavor, textutaste and
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overall acceptability than the other breads comgimoiled and fermented African breadfruit kerflelr and
wheat flour. This suggests that toasted Africaratfeuit kernel flour could be used as wheat flaypgement in
bread making.

Table 8: Anti-nutrient contents ( mg/ 100g) of bread pregplafrom wheat and African bread fruit kernel flour
blends

Anti-nutrients Bread fruit flour processing methods

Control Toasting Fermentation Boiling
Oxalates 0.9+0.01 0.8+0.09 0.7+0.04 0.3+0.07
Phytates 15+ 0.04 1.2+0.04 1.6 +0.09 0.8+0.10
Tannin 10.3+0.14 | 9.2+0.25 | 6.8+0.25 8.1+0.19
HCN ND ND ND ND

ND, - not detected. Means + SD of 3 replication®aks within a row with the same superscript were no
significantly different (p > 0.05). Breads contain@0% wheat flour and 30% African bread fruit kerfieur
blends.
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