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Abstract: Flour was prepared from African locust bean pulpeTpulp flour and wheat flour were evaluated for
chemical composition and functional properties. Tdmist bean pulp flour (LBPF) and wheat flour (WF)
contained 2.7 and 10.5% protein contents, respagtiMhe LBPF had higher levels of ash (2.9%), crude
fiber (2.7%) and carbohydrates (80.8%) than whé&airf The LBPF and wheat flour contained 10 %
moisture each. The ash, crude fiber and carbohyd@ttents of WF were 0.8, 0.2 and 76.5%, respagtiv
Similarly, the LBPF contained significantly (p<0.d4Gyher amounts of total sugars, reducing sugduspge
and fructose than wheat flour. The levels of vitamBi, B2 and C in LBPF were 121, 16 and 34 mg/100 g,
respectively. The wheat flour contained 0.65, Ca28 0.8 mg/100g vitamins,BB,, and C, respectively.
Citric and malic acids were more dominant in LBP&ntin wheat flour. The LBPF contained 412, 764, 113,
170, 27 and 42 mg/100g P, K, Mg, Na, Ca and Feemspely. The P, K, Mg, Na, Ca and Fe contents of
wheat flour were 180, 145, 65, 3.1,18 and 3.0 nggl@espectively. However, wheat flour (2.0 mg/100g
had significantly (p<0.05) higher Zn content thameat flour (0.8 mg/100g). The water absorption cajes

of LBPF and wheat flour were 380 and 106 %, respelsti The LBPF (257%) had significantly (p<0.05)
higher oil absorption capacity than wheat flour@%§. The wheat flour had significantly higher (p3®)
foaming capacity (35.1%), foam stability (75%), ésmn activity (25%),emulsion stability (20.5%) ahdlk
density (0.64 g/cm3) than LBPF. The foaming cagaddam stability, emulsion activity, emulsion st

and bulk density of LBPF were 11.3, 61.9, 14.3, B3®and 0.28 g/cfnrespectively. The foaming capacity
and foam stability increased with increase in thiecentration of LBPF.

Keywords: Functional properties, locust bean pulp, whematrfl proximate composition.

objective of the study was to determine the chemica
composition and selected functional properties afust
bean pulp flour in comparison with those of whéatif.

Introduction

In Nigeria, African locust beanPérkia biglobosa) tree
grows widely throughout the savanna. The tree pesiu
about 25-52 kg of pods (Akomet al., 2001). A mature
pod contains yellow, dry and powdery pulp in whdrk
brown seeds are embedded. The pulp is lickeddavieet  Source of materials

taste but only to a small extent. The pulp is Ugumashed  Mature and ripe African locust beaRafkia biglobosa)
away when the seeds are processed into condimked ca fruit pods were plucked from locust bean trees iocal
dawadawa or iru. Dawadawa is a source of protein intake farm in Ugwaka —Ollah Township, Kogi State, Nigeria
among the low income groups and rural populatiohs oCommercial wheat flour was purchased from a locapsh

Materials and M ethods

West Africa. While the seed has been extensivelgist

in [dah Township, sieved through 60 mesh sieves{Dr)

(Addy et al., 1995), little has been done on the utilization and stored in high density polyethylene (HDPE) lrag

of the pulp. In West Africa, the pulp is preparedflour

deep freezer prior to use.

and used in soups and stews or eaten with ceresals a

porridge (Omauvbet al., 2004). A traditional drink is
prepared from the fruit by infusing the dried grdunuit
pulp in hot water. This drink is widely consumedhaslth
tonic and is valued for its many medicinal propesti

Preparation of locust bean pulp flour

The locust bean fruit pods were cleaned and spino
manually. The yellow pulp along with the attachegds
were removed from the hulls, sun dried for 48hand

(Akomaet al., 2001). Products processed from locust bearpounded lightly in a mortar with pestle. The puipsre

pulp on experimental
(Akubor, 2007).

Locust bean pulp is rich in dietary fiber, essdntiamins,
minerals and phytochemicals such as flavonoidsnqlse
carotenoids among others (Gernah, 2007). Phytocadsni
provide health benefits due to risk reduction ofocikic
illness such as cancer and cardiovascular dise@bes,
more food phytochemicals are required from conweerati

basis include jam and syrupseparated from the seeds, milled in a hammer mil a

sieved through 60 mesh sieve (British standard). fitus
was packed in high density polyethylene (HDPE) bags
stored in a refrigerator prior to use.

Evaluation of chemical composition
Moisture was determined by hot air oven drying G°C
to constant weight (AOAC, 2010). Ash, protein (micro

and new sources. There is the need to identifyllocaKjeldahl, N x 6.25), crude fiber and crude fat {soit
sources of phytochemicals and enhance their levelsxtraction) were determined by the AOAC (2010)

through food processing and product development.
Due to its high contents of phytochemicals, vitasnand

methods. Carbohydrate was calculated by differerce a
100-(% Moisture +% Fat + % Fiber + % Ash +% Profein

minerals (Akubor, 2007), locust bean pulp could beCalorie was calculated using Atwater factors of 46x

processed into flour and potentially used in simiays to
efforts reported on other flours. However, the ofBcust

protein, 4 x% carbohydrate and 9 x % fat and tladimg
the sum. Sucrose, total sugars, reducing suganspsg,

bean pulp flour will depend on the knowledge of its fructose, citric acid and malic acid were deterrdibg the
chemical composition and functional properties. Thestandard procedures of AOAC (2010). Vitamins ¢ aBd
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Qualities of locust bean pulp and wheat flours

B, were determined as described by the AOAC (2010)f soluble fibers in prevention of heart diseasasipn
methods. Sodium and potassium were determined bgancer and diabetes and their role in the treatnoént
flame photometry as described by the AOAC (2010)digestive disorders (diversticulosis) and consiipatare

methods. Phosphorous was determined

by

thavidely documented (Lund and Smith, 1982).

molybdovanadate method (AOAC, 2010). Magnesium,The moisture contents of the LBPF and WF were within
iron, copper and zinc were determined using atomiche limit of not more than 10% suitable for stablerage
absorption spectrophotometer followed the methosls aof flours (Enwere, 1998). Mold growth and moisture

described by the AOAC (2010).

Evaluation of functional properties

dependent biochemical reactions are reduced in low
moisture foods on storage. Moisture content of alilthdb
was reported to cause mould growth in foods (Enwere

Bulk density was determined as described by Onimawd998).The LBPF (234.6 Kcal/100g and wheat flour (366

and Akubor (2012). Water and oil absorption cajesit

were determined following the methods of Sathe etvalues were within the

al.(1982).Emulsion activity and emulsion stabilityere

Kcal/100g) contained adequate amounts of energgsdh
recommended daily dietary
allowance of the USA for adults (WHO, 2003). The

determined by the methods of Onwuka (2005). Foamingnergy content of LBPF was lower than that of theath
Capacity (FC) and Foam Stability (FS) were measuyed bflour probably due to its lower fat and protein tants

the method of Oshodi and Asu (1993). The volume of.Energy value of food is much more related to these
foam at 30 s of whipping was expressed as FC. Thautrients (Onwuka, 2005).

volume of foam was recorded one hour after whippgong
determine F5 as percent of the initial foam voluffiee
least gelation concentration was determined asrithesc

Table 1: Proximate composition of locust bean pulp
(LBP) and wheat flour (WF)

by Sathest al. (1982).

Statistical analysis
Data were subjected to analysis of variance in detely
randomized design using Statistical Package foriaboc

Sciences (SPSS) software (version 15, 2007). MeanMoisture (%)

where significantly different were separated by kbast
significant difference (LSD) test (Steel and Tari©80).

Constituents LBP WF Lsdggs
Crude protein (%) 2’8 1058 1.84
Crude fat (%) 08 20 1.00
Ash (%) 29 08 125
Crude fibre (%) 2% 02 084

106 100 2.08
Carbohydrate (%) 80°8 76.8 2.01
Calorie (Kcal/100g) 341% 366  3.48

Significance was accepted at p< 0.05.

Results and Discussion

Proximate composition

The proximate composition of locust bean pulp fland
wheat flour are shown in Table 1. The locust bealp p
flour (LBPF) contained lower protein and fat congetitan

Values are means + SD of 3 replications; Meansiwghrow with
the same superscript were not significantly differ@ > 0.05);
Least significant difference (LSD)

Table 2: Sugar constituents of locust bean pulp flour
(LBPF) and wheat flour (WF)

wheat flour. The protein and fats contents of lbdean
fruit were concentrated in the seed (Akubor, 200The
low levels of protein and fat in LBPF are expected f
fruits are generally not good sources of theseients

Constituents LBPF WF Lsdygs
Reducing sugars (%) 105 0.9  0.89
Glucose (%) 53 0.6 1.00
Fructose (%) 43 08 1.02

1.04:1 1.2:1

(Enwere, 1998). However, LBPF had higher proteinCGlucose/Fructose

content (2.8%) than the 0.52 and 0.8% reportedfoer
well known fruit pulps such as bush mango aritex

doniana (Abuh, 2002), respectively. The protein content of

LBPF could be improved by blending it with wheatuito
as has been documented for other composite fldurs.
low fat contents of LBPF and wheat flour would entean
the keeping quality by reducing development of idibc

(Onimawo and Akubor, 2012). The ash content of LBPF

(2.9%) was higher than the 0.8% in wheat flour &t
reported forVitex doniana fruit pulp (Abuh, 2002). Ash
content influences flour quality. The high amouhéash in
LBPF is indicative of its high mineral content. Ash
influences color by imparting dark color to finishe
products. Some specialty products requiring paeity
white flour call for low ash content while otheropucts
require high ash content (Lund and Smith, 1982he T
crude fiber content of LBPF (2.7%) was higher thé&the
wheat flour (0.2%). The low level of fiber would teance
digestibility of the pulp, especially by childrebhupd and
Smith, 1982) and would complement its high conterits
minerals (Table 2). Moderate level of crude fiberfoods
is however, desirable for easy fecal movement (Land
Smith, 1982). Based on the level of crude fiber, EBP
could be of potential usefulness for enriching akrkets.
This is because fruits are known to contain higiwduble
fibers than cereals (Enwere, 1998). The therapetficts

249

Values are means + SD of 3 replications; Meansiw#lrow with
the same superscript were not significantly differ@ > 0.05);
Least significant difference (LSD)

Sugar composition

The sugar constituents of locust bean pulp flolBRE)

and WF are shown in Table 2. The LBPF containeddrigh
amounts of total carbohydrate, total sugar, sucgrose
glucose and fructose than WF. The total sugar oorake
7.5% in LBPF explains why the pulp is sweet and
cherished by people. This sugar concentration was
comparable to those reported for other tropicai foulps
such as banana (Nagy and Shaw, 1980), pineapple
(Akubor, 2016), lemon (Nnam & Njoku, 2005), soupso
and Vitex doniana (Abu, 2002) which ranged from 4 to
15%.

Vitamin and organic acid composition

Table 3 shows the contents of some vitamins andnicg
acids in LBPF and wheat flour. The LBPF is a gooda®u

of vitamin C (34 mg/100g) and beta carotene (27
mg/100g) when compared to WF which contained 0.8
mg/100g vitamin C and 0.4 mg/100g beta carotene,
respectively. The vitamin C content of LBPF was
comparable to 18, 24, 25, 26, 17, and 18 mg/100grted

for banana, pineapple, mango, sour sop, black @nch
velvet tamarind, respectively (Alobo, 2000). VitanC is
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necessary for the formation of bone and enamel @ruk

Mineral composition

Cameron, 1980). Dentines of teeth lose their normalThe mineral composition of locust bean seed flow &/F

functional activity in the absence of vitamin C hretdiet

are shown in Table 4. The mineral constituents lahts

(Fox and Cameron, 1980). Lack of vitamin C in thet die and their products vary in amounts depending orsthge

causes scurvy, a condition characterized by hadrager
under the skin and other tissues; and swollen aodgy
gums from which the teeth are easily dislodged euag
fall out (Fox and Cameron, 1980).

The LBPF has the potential of supplying enough vita@
to meet the need of children and adult. The recomdiee
daily allowance for vitamin C for human ranges frbfto

of maturity, conditions of growth, fertilization dnthe
nature of the soil (Enwere, 1998). The LBPF was ligh
(412 mg/100g) and k (766 mg/100g), moderate in Mg(
mg/100g), Fe (42 mg/100g) and Na (170 mg/100g) but
relatively low in Cu (0.9 mg/100g) and Zn (0.8 nifity)
when compared to those of black pluSgondias and
soybeans (Enwere, 1998). The levels of mineralsBRF

60 mg per day depending on age, sex and physialogic were higher than those reported for bananas, mangos

status (Fox and Cameron, 1980). The vitamin (B21
mg/100g) and vitamin B (16 mmg/100g) contents of
LBPF were higher than 0.23 and 0.6 mg/100g, respaygti
for wheat flour. These vitamins are important intan
nutrition (Fox and Cameron, 1980). On a thiamin aefit
diet, animals accumulate pyruvic acid and its rédac
product, lactic acid in the tissue resulting in weauscle

guava and oranges (Enwere, 1998). The LBPF was tighe
than WF in all the essential minerals except ZiRgus,
LBPF could be incorporated into WF based foods to
improve the levels of the minerals which would penrf
various body functions. Phosphorus (P) is an esdent
component of bone mineral where it occurs in thessna
ratio of 1 phosphorus to 2 calcium. The level otgn

(WHO, 2003). And because acetyl coenzyme A is theaffect Ca metabolism and requirement in the body (Fo

important metabolite in the synthesis of fatty agid
lipogenesis or fat synthesis is reduced (Fox andeCam
1980).

In the absence of sufficient vitamin,,Bcarbohydrate

and Cameron, 1980). Hence, the ratio of Ca:p in tae d
becomes important. The Ca:P in LBPF was 1 :15.3. The
ratio of Ca: P in diets varies with food consumption
pattern (Fox and Cameron, 1980). The ratio of Ca: P

metabolism is upset and this produces a check én thLBPF was far from the recommended Ca:P ratio of 1:1.5

growth of children together with loss of appetited ather
symptoms such as irritability, fatigue and dizzs@4/HO,
2003). The estimated requirement range of vitamirisB

The dietary intake ratio of Ca: P was reported tgeha
some effects on the level of Ca in the blood of ynan
animals (Emwere, 1998).The high calorie contertRFPF

from 0.12 to 0.5 mg per day (Foxand Cameron, 1980)would favorably complement its phosphorus level alahi

Vitamin B, (riboflavin) in the living cell is converted into
phosphate or flavin adenine dinucleotide (FAD) both
which combine with proteins to form the flavo piiate
that act as important hydrogen carriers in biolabic
oxidation system (Nagy and Shaw, 1980). A deficjeoic
riboflavin produces check in the growth of childrand
lesions on the tips of the mouth (WHO, 2003). THBPE
would supply adequate amount of riboflavin in digtke
recommended daily allowance for riboflavin is 1.@ for
an adult man and 1.3 mg for adult woman (WHO, 2003)

Table 3: Vitamin composition of locust bean pulp flour
(LBPF) and wheat flour (WF)

Constituents LBPF  WF  Lsdogs
Vitamin B; (mg/g) 128 0.65 1.00
Vitamin B, (mg/g) 16 023 0.80
Vitamin C (mg/100g) 3 08 1.04
Beta-carotene (mg/100g) 27 0.4 134
Citric acid (mg/100g) 25 0.9 1.10
Malic acid (mg/100g) 22 0. 0.5
Malic acid/Citric acid 1:595 1.9

Values are means * SD of 3 replicates; Means wihiow with
the same superscript were not significantly diffier@ > 0.05);
Least significant difference (LSD)

Table4: Mineral composition of locust bean pulp flour
(LBPF) and wheat flour (WF)

Minerals LBPF WF L sdoos
(mg/100g)
P 412+05% 180+0.% 10.0
K 764 +0.2 145+0.9 5.2
Mg 113+08 65+02 3.0
Na 170+0.1 3.1+0.6 5.8
Ca 27+09 18+0.7 2.0
Fe 42+06 3.0+0.2 1.0
Cu 09+07 06+0.9 1.0
Zn 08+02 20+0.1 1.5

Values are means + SD of 3 replications. Meansinvahrow with
the same superscript were not significantly diffier@ > 0.05)

250

promotes energy metabolism.

High intake of sodium is implicated in hypertension
Potassium, on the other hand, is frequently sugpiie
limited quantity and is readily lost in person taki
diuretics (WHO, 2003). Thus, diet, with low levef o
sodium and high level of potassium is encourage®O(F
1988). The potassium (764 mg/100g) and sodium (170
mg/100g) contents of LBPF obtained in this studyeadr
well with report of (WHO, 2003) on the concentratiof
these minerals in fruits. The high potassium: smdmatio
(4.5:1) in LBPF is desirable because an average huma
diet is low in potassium but high in sodium (FAO,
1988).The moderate level of sodium in LBPF makes the
pulp suitable for use in sodium restricted dietsH@/
2003).

Micronutrient deficiency especially that of irondadinc is
frequent in developing and developed countries (WHO
2003). Therefore, consumption of LBPF which coradin
47 mg/100g iron and its products in adequate amount
would help to overcome some of the nutritional peats
such as anemia and other micronutrient deficienstgsh

are prevalent in poor and urban rural areas (WHID32
However, the Fe: Zn ratio (52.1:1) in LBPF may efffthe
absorption of Zn since Zn absorption is signifibant
reduced if non haeme FE/Zn ratio is 2:1 or morex (&ad
Cameron, 1980). The high level of vitamin C (34
mg/100g) in LBPF is desirable because vitamin C iy ve
vital in iron metabolism and subsequent fight aggiron
deficiency anemia (Fox and Cameron, 1980). Vitamin C
favors iron absorption byreducing the inorganimirbll
(Ferric) complexes in foods to iron 11 (Ferrousforan in
which it is more readily absorbed and then forming
readily absorbed iron-ascorbate complex (Fox and
Cameron, 1980). The consumption of milk and milk
products, which would ensure regular supply of atiet
calcium, is relatively uncommon among the Nigerian
populace. Cereals and vegetables contribute thedbdlie
dietary calcium (WHO, 2003).
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Functional properties over LBPF. The low foaming capacity of LBPF couldoals
The functional properties of locust bean pulp fILBPF) be attributed to the low solubility of the flour gtein
and wheat flour (WF) are presented in Table 5. TB®E  (Akubor, 2007). Similar observations were documénte
absorbed more water (318%) than oil (257%). Theswat for many foods (Badifu and Akubor, 2001). On theeoth
and oil absorption capacities of WF were 106 ané%45 hand, the high carbohydrate content of LBPF (81.@%y
respectively .The LBPF probably contained morehave had stabilizing effect on the foams preparenh the
hydrophilic groups of proteins and carbohydratemtthe LBPF. Carbohydrate stabilizes foams because their
lipophilic groups. Water absorption capacity is narely  hydrophilic nature serves to increase the viscosityhe
dependent on the content of protein but also oméiere  colloidal flour solution, thereby preventing thelapse of
of the hydrophilic constituents (Kinsella, 1981)old gas bubbles (Apata and Akubor, 1999). Foam capaaitly
amino groups of proteins are the primary sitesrofgin —  FS are indices of whippabilty (Apata and Akubor99p
water interactions (Kinsella, 1981). Cationic, amoand  Thus, based on the high values FC and FS, LBPF vamild
non ionic sites bind different amounts of waterqdd,  suitable for making baked and confectionery prositicat
2003). Proteins absorbs water up to 200% its weightequire high percentage of porosity. Whipping ifdams
whereas carbohydrates absorbs only 15% of its weighhelps to incorporate air into the dough mix and tssists
(Toistoguzov, 1986). The high protein content of WFin aeration of finished product (Akubor and Badif202).
(10.5%) (Table 1) would have enhanced its waterThe LBPF showed increased FC and FS with increase in
absorption capacity over LBPF with 2.8% protein eont  the flour concentration (Table 6). Kinsella (19813d
This suggests the presence of higher amounts ofmade similar observation for soy and cowpea flodys.
hydrophilic and lipophilic groups in LBPF than WFh&  high soluble protein is required for optimum foamin
high fiber content of LBPF (Table 1) probably cobtiied  properties of flour (Toistoguzov, 1986). Solubletgins
to its WAC. Fiber is characterized by high WAC as are surface active (Onimawo and Akubor, 2012).dase
reported by Onimawo andAkubor (2012). With fat @it  in protein concentration facilitates adsorption ppbtein
of 2 % in WF as compared to 0.8% in LBPF, muchhef t which results in enhanced stability of foams andilsion
binding sites of WF would have been taken up by the(Yagoub and Abdakar, 2007).

original fat. This is because the mechanism of fat

absorption is attributed mainly to physical entrapmof  Table5: Functional properties of locust bean pulp

oil by capillary attraction and binding of fat tbet apolar  flour (LBPF) and wheat flour (WF)

chain of protein molecule (Kinsella, 1981). Property LBPF WF

However, hydrophobicity of proteins plays a majolerin ~ Water absorption capacity (%)3.80 +0.9  1.06+1.0

oil absorption (Igbdukt al., 2014). The water absorption Oil absorption capacity (%) 257+12 1.56+0.8
capacity of LBPF was higher than 25, 198,80,142 and°aming capacity (%) 11.3+£0 351213

179% reported for plantain flour (Fagbemi,1999)vpaw E(r)ri?l]sisc:r?kgl(l:tt?/vi(:)//o)(%) fi‘g f 82? ;g'g f 2%
kernel flour (Alobo, 2003), cassava flour (Akubomda g icion stability (%) 13.0+1°5 2054+ 1.0
Ukwuru, 2003) and African breadfruit kernel flour gyk density (g/crf) 028+08 064+032
(Akubor and Badifu, 2004), respectively. Similatlye oil Least gelation concentration

absorption capacity of LBPF was higher than thosg%, w/v) 120+02 120+05
reported for sweet potato flour (Akubor, 1997), ntéan Values are means + SD of 3 replications. Meansimvatrow with
flour (Fagbemi, 1999), pawpaw kernel flour (Alobo, the same superscript were not significantly diffier@ > 0.05).
2003), cassava flour (Akubor and Ukwuru, 2003) and

African breadfruit kernel flou r (Akubor and Badif2004)

but less than 208% reported for soybean flour Pu Table 6: Effect of flour concentration on foaming capacity
and Ukwuru, 2003). The high water and oil absorptio{(FC)andfoam stability (FS) of locust bean pulp flour
capacities placed LBPF over these reported floutmked ~ Flour conc. -~ (%) FS(%)

doughs where hydraton to improve handling_(%0: W/V)

characteristics is required and in products such as 9.0 51
doughnuts and pancakes where oil holding propsrini 10.0 52
important consideration (Sanetial., 2008). High OAC is 6 13.0 55
important since oil acts as flavor retainer andeases the 8 15.0 58
palatability of foods (Akubor, 2016). The high OAG o 10 18.0 60
LBPF means that various kinds of mutagens and 12 20.0 63
cholesterols can be adsorbed effectively, becausst of 14 25.0 65
these components are lipophilic (Kinsella, 1981). 16 27.0 68
However, low fat absorption may also be desirabie i %g 2(1)8 ;é

some food applications such as cowpea cake (akmch)
doughnut prepared by deep fat frying.

The foaming capacity of LBPF (11.3%) was low when . .
compared tg 35 e% fg/r wheat ﬂoér. The)wheat flolsioa The emulsion activity of wheat flour (25.4%) wasa_ab_Z—
produced more stable foam (75%) than LBPF (61.9%).fOId that of locust bean pulp flour (14'3%)'. Sirmia
However, the foam stability of LBPF, defined as how Wheat flour also formed more ;table ?T““'S'O” (.20'5%
quickly the foam collapsed once formed was high inthan_l_.BPF(lS%). The low emulsion activity and esini
relation to those of 2.5% reported for cassava rflou Stability of LBPF could be probably linked to preserof

(Akubor and Ukwuru, 2003) and 1.9% for plantainufio high levels of insoluble compounds inhibiting the

Oshodi and Asu (1993) had earlier ascribed thergunjig fqrmation and gtabilization of emulsion (Akubor, 129.
of soybean flour over cowpea flour in foaming cafyat Similar observation was documented for sweet pdiatm

the higher protein content of soybean. This prapabl (Akubor, 1997). Emulsion characteristics of prosein
explains the higher FC of WF with higher protein tem contribute to their functionality in foods (Onimavand

Values are means of 3 replications

..............................................................
251 FUW Trends in Science & Technology Journéistj our nal @gmail.com
April, 2016 Vol. 1 No. 1 — e-ISSN: 24085162; p-ISSR0485170 pp 248-253




Qualities of locust bean pulp and wheat flours

Akubor, 2012). The efficiency of emulsification figurs LBPF would also be important in baking of bread and
varies with the type, concentration and solubilifiythe  other baked flour goods where it would contribute t
proteins (Onimawo and Akubor, 2012). Thus, the lowdesired crumb structure and texture (Akubor, 2016).
protein concentration (Table 1) and solubility loé t_.BPF

proteins (Akubor, 2007) may have affected its &bitd Conclusion

form and stabilize emulsion. The high carbohydrateLocust bean pulp flour contained higher amountsrofle
content of LBPF may have adversely affected its simnl  fiber, total and reducing sugars, vitamins,(B, and C),
activity. Similar effect was reported for peanubuit minerals (P, K, Ca, Fe) than wheat flour .If theczah in
(Kinsella, 1981). On the other hand, the low enwrsi the LBPF was in the available form, LBPF would sease
stability of LBPF could be due to presence of heata source of calcium to consumers. To ascertain this
sensitive stabilizing agents such as phospholigdd  oxalates and phytates contents of LBPF should be
glycolipids which have been reported in LBPF (Akuybor determined. Locust bean pulp flour possessed highter
2007). The low emulsion activity and emulsion dtgbi and oil absorption capacities but lower foaming and
suggested that LBPF would not be desirable for piepa emulsion properties than wheat flour. Locust beaip p
comminuted meats like sausages, mayonnaise and salflour would find applications in various food syste.
dressing where high emulsifying property is reqiire

(Adegunweet al., 2012). Conflict of interest

The bulk density of LBPF (0.28 g/énwas lower than Researchers hereby declare that there is no comffict
0.64 g/cm3 for wheat flour, due to the presencibobus  interest whatsoever in this research.

materials in LBPF, which are known to have low bulk

density (Akubor, 2016). The low bulk density of LBRF  References
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