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Abstract

5
: hasis is being laid on the search ] :
[ncreasing €mp ; rch for readily available agri which can compete
favaﬂmb‘y with or surpass wheat in terms of Junctionality and nu;:ﬁoiﬂjlg;f:!m: proqucf s . w!m
wato (OFSF) and Pleurotus tuberregium sclerotium were subjected 1o pmx;i’:j::ean.;-ug:s c;;:;f ﬁ;‘ﬁmc;:ﬁ
: ’ ]

analyses prior 1o p rocessing into flour. Drying increased the proximate, s d : :
the light ugar and functional properties but reduced

ness (L¥), redness (a*) and yellowness (b*) of the sampl . .

ratios (100:0, 90:10, 80:20, 70:30 and 0:100) with 100% whei:e;mlteaﬁ; iﬁiﬁ.[’ w]ieczmmﬁf;:oﬁy;ﬁ
pasting properties of the flour blends were evaluated. Significant (p<0.05) differences existed a.nwn the et
composition, Sugar content, gab::ur and functional properties of the samples. The protein, ash, crude gbm fa;w L*
water absorption capacity, oif absorption capacity, pasting temperature and peak time of the composite ﬂo-;r increased
Jhile moisture, fat, carbohydrate, fructose, glucose, sucrose. colour a*, colour b*, bulk density, swelling index,
solubility, peak and setback viscosities decreased with increase in the level of scf:zrorium flour ;ub_mm:;gon The
sclerotium substituted OFSP flour blends compete favourably well with wheat flour in terms of chemical and functional
qualities. The use of these flour blends in food development will not only aid in combating malnutrition but will also
enhance OFSP and sclerotium wiilization while reducing wheat importation and thus, ensure Jood security.

Keywords: Flour blends, OFSP, Pasting properties, Physicochemical properties, Pleurotus tuberregium sclerotium,
Sugar composition

Received: 30.03.2018 Reviewed: 03.09.2018

Accepted- 21.09.2018

1. INTRODUCTION high provitamin A carotenoid content which

makes it a suitable choice for food based
intervention program to address vitamin A
deficiency in many developing countries
(Kurabachew, 2015). Early maturing OFSP
varieties are adaptable to changing climatic

The high cost of wheat importation coupled
with the necessity to combat malnutrition such
as vitamin A deficiency and protein-energy
malnutrition has called for the development of

food ingredients from cheap and readily conditions because they produce within short
available food commodities. In Nigeria, wheat time (3—4 months) and 2 br?ad temperature
flour is being used for the production of bread,  range- They can grow on marginal soils, and as
biscuils, cookies and other baked products 2 rotation crop theredby t_ne‘lpmg_ in the
(Kumar et al., 2011). However, wheat  management of pest and disease incidence
production is limited in Nigeria duc to its (Low et al, 2017). However, the protein
climatic requirements and this would require  content of OFSP is low and deficient in sulphur
huge amount of foreign exchange for its containing aminod acids such as lysme an.d
importation. Therefore, it is necessary to seek leucine (Ravindran et al, 1995). This
for locally sourced alternatives with improved  necessitates the need for supplementation of
nutritional value compared to wheat in the OFSP _wnh protein rlchbecropc:s such as the
production of various food products. OFSPisa  sclerotium of Pleurotus tuberregum.
biofortified variety of sweet potato, bred for
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wl:llccg sclerotium. The sclerotium of Pleurotus

cabcrrc"ium contains a good amount of protein
tu7 p %3' (Arubi, 2010), and it is also a rich
( aof minerals,  vitamins  and
Stl)lu ochemicals (Ikewuchi and Tkewuchi, 2009;
2011 Oranusi et al., 2014). Various studies
pave been reported towards the reduction of
wheat jmportation  and  enhancing  the
nutritional value of yvheat to combat
malnutrition through paltlz}l.substimtion with
locally available crops (Bibiana et al., 2014;
Oyeyinka et al., 2014; Ekunseitan et al., 2016).
However, no study has been reported on the
production, chemical composition, functional
and pasting properties of OFSP and Pleurotus
wberregium sclerotium flour blends. Therefore,
this study was designed to determine the
chemical (proximate and sugar) composition,
functional and pasting properties of flour
plends produced from Orange-Fleshed Sweet
Potato (OFSP) and Pleurotus tuberregium
sclerotium.

2. MATERIALS AND METHODS

Samples collection

Wheat flour was purchased from a shopping
mall (Giant) in Serdang, Selangor, Malaysia.
Orange-Fleshed Sweet Potato (OFSP) tubers
were harvested from an experimental farm
located at Agricultural Research Management
Training Centre (ARMTT), Ilorin, Kwara State,
while Pleurotus tuberregium sclerotium was
obtained from Aleshinloye market in Ibadan,
Oyo state, Nigeria. The chemicals, reagents and
solvents used were purchased from Merck Sdn.
Bhd., Malaysia and were of analytical grade.
Preparation of OFSP and Pleurotus
tuberregium sclerotium flour blends

The fresh OFSP tubers were washed and
trimmed to remove dirt and soil. They were
peeled, washed and sliced thinly to a 2 mm
thickness with a fabricated slicer (Berkel, by
ASEAN Australia Economic Cooperation
Project). OFSP slices were dried using a
cabinet dryer at 60°C for 8 hours and then
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nll)ﬂled _with laboratory  food processor
(1251nasomc, Malaysia) and later milled to flour
(150 Mm) with laboratory grinder (Panasonic,
MalayS}a), The milled OFSP flour was vacuum
sealed in a non-transparent plastic. Sclerotium
root was cleaned, grated and milled into fine
powder after drying at 40°C for 6 hour. Flour
blends.were produced by mixing OFSP and
sclerouu_m flours in various proportions as
shown in Table 1. The flour samples were
Stored in a chiller (-4°C) for further analyses.
Prior to drying, samples were obtained from
the fresh slices of OFSP tubers (F) and
sclerotium roots (FS) for analyses.

Table 1 Flour blends and their proportions

Sél::l}:: Proportions
S 100% sclerotium flour
Y 100% OFSP flour
YS, 90:10 OFSP/sclerotium flour
YS; 80:20 OFSP/sclerotium flour
YS; 70:30 OFSP/sclerotium flour

Proximate analysis of fresh and flour
samples

The proximate compositions of the fresh
OFSP, sclerotium root and their flour samples
were determined using the standard methods of
AOAC (2005). The samples were analyzed for
moisture, protein, ash, fat, crude fibre and
carbohydrate was determined by difference.
Sugars determination

The HPLC method as described by Hunt et al.
(1977) with slight modification was used to
determine the sugars in fresh and flour
samples. About 10 g of ground sample was
heated with 100 mL of methanol in steam
water bath for 30 min at 80 °C with constant
agitation. The mixture was then filtered
through Whatman No. 1 filter paper, and the
residue was re-extracted twice with 75 mL of
methanol and filtered. The filtrate was
evaporated using a rotary vacuum evaporator at
50 °C to concentrate the sample solution to
about 10 mL. The evaporated sample was then
filtered through a 0.45 pm membrane filter
using a syringe and stored in vials for further
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ysiS The HPLC was equipped with a
and )*rs 410 differential refractometer detector
a Waters PU-SU! HPLC pump. ‘n,é
snlum“ used for analysis was Spm Purospher
00  NH: column, Lichrocart (250 mm x 4.6
o ) Merck KGaA, Dammstadt, Germany.

o : e ;
geoassﬂ 4 80% acetonitrile (acetonitrile and
di*;“ od Water v/v) was used as the mobile

ohase Ten mjc‘r{?li:ers {.af the extracted sample
s manually injected into the column with a
flow rate of 1.0 mL/min. s_ugars in the samples
were quantiﬁed by comparing peak areas of the
gmples With standards. A glucose, fructose
and sucrose standard at concentrations of 0.5,
1.0, 1.3 and 2.0% (\N{V) was prepared. A
calibration curve was obtained for each of these
sugars. Data were analyzed using Borwin PDA
coftware  (version 15 TASGO €O, 1w,
Japan).
Determination of colour
The colorimetric measurements (Colour L*, a*
and b¥) of the fresh and flour samples were
carried out using 2 Konica Minelta Colour
Sensor (Chroma meter CR-410, Minolta LTD,
Japan) as stated by Ahmed and Hussein
(2014).
Functional properties of fresh and flour
samples
The standard methods described by AOAC
(2005) were used for the determination of bulk
density, water and oil absorption capacities,
swelling index and solubility of each sample.
Pasting properties of the flour samples
Pasting parameters (pasting temperature, peak
time, peak, trough, breakdown, final and
setback viscosities) of the flour samples were
determined using a Rapid Visco Analyzer
(Newport Scientific Pty Ltd) as described by
Newport Scientific (1998). A 2.50 g of flour
sample was weighed into a previously dried
empty cannister; and 25 ml of distilled water
was dispensed into the cannister containing the
sample. The suspension was thoroughly mixed
and the cannister was fitted into the rapid visco
analyzer. Each suspension was kept at 50% for
1 min and then heated up to 95 °C at 12.2

°C/min and held for 2.5 min at 95 °C. It was
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Statistical analysis

iri?:l tgz 3113.1]-"5‘&5 were performed in triplicates
Analvs:z O‘fmi?m‘ed were subjected to one-way
o - Variance {ANOVA) and expressed
¢an + standard deviations. Means were
z%alaled using Fisher's least significant
erence test at 95% confidence level of 5%
level of significance. Minitzb V. 15 Statistical
package (Minitab Inc. Pennsylvania, USA) was
used 10 perform the znalysis of results.

3. RESULTS AND DISCUSSION

Proximate composition of fresh OFSP, P.
tuberregium sclerotium and their flour
samples

The proximate composition of the fresh and
flour samples is presented in Table 2. The
moisture, fat and carbohydrate comntents
reduced while the protein, ash and crude fiore
contents of the composite flour increased with
increase in the level of sclerotium flour
substitution. The proximate compositions of
the fresh samples, except the carbohydrate
content of fresh sclerotium tuber, Wwere
significantly (P<0.05) different from their
corresponding flour samples. The general
increase in the proximate parameters of the
flours compared to their corresponding fresh
samples might be attributed to concentration of
putrients due to moisture reduction. The
moisture contents of the flour samples ranged
from 9.92 for 100% sclerotium flour to 10.55%
for 100% wheat flour and they are mnot
significantly different from one another. The
Jow moisture content (< 11%) of the flour
samples is favourable for long term storage
(Polycarp et al., 2012). The significant
(P<0.05) reduction in the moisture content of
the fresh samples after drying supported the
assertion of Kolawole ef al. (2016) that drying
extends the shelf life of foods by suppressing
the rate of enzymatic and microbial activities
through reduction in water activity. The protein
content of the flour samples ranged from 4.58
for 100% OFSP to 18.97% for 100%
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cessary 1

of wheat

and

30%

e flours with increase in the level of
jum {lour substitution, No significant
(p<0.0%) existed between the protein
sclerotium

OFSP flours, Dietary protein is
u the synthesis of new cell, repair of

worm out dssues, hormones production and
pAIAIENance of the body system (Oloyede and

Kolawole

2004). The ash and crude fibre

contents of the flours as well as the fat and

carbohydr

ate contents of composite flours were

signiﬁcﬂ“‘!Y (P<0.05) different. The fat content
(1.80%) of wheat flour was observed to be
signiﬂcantly higher than that of fresh and other
flour samples. These trends could be attributed

to higher ash
higher crude

and

(5.38%), lower fat (1.07%),
fibre (9.08%)

lower

carbohydrate (55.58%) contents of 100%
sclerotium  flour (Table 2). Ikewuchi and

Ikewuchi (2009)

had also reported that

Pleurotus tuberregium sclerotium is a rich
source of proteins, carbohydrates and fibres.

Sugar composition of fresh OFSP, P.
and their flour

fuberreginum
samples

sclerotium

The sugar content of the flour samples ranged
from 0.02 mg/g in wheat flour to 2.18 mg/g in

100% OFSP flour for

Table 2 Proximate composition (%) of fresh OFSP, P tuberregiunm sclerotium and their flour blends

fructose, 0.02 mg/g in

olp
L afst

AL

o

0 .
e o 4 o 10
sclel;otiumrﬂor eiisare arut LS SRS IR )BT
ot tou o 17 gl S T O
. g -Ie‘s ¢ main sugars in fresh sweet
it B ()u:)of \i;v‘ere sucrose, glucose and
be the l‘)red Which sucrose was ebsarved (o
i lommant sugar in fresh and 100%
tuber iT"tcheS?» . ‘OlfSP g e
¢ ). Similarly, many authors have
reported that sucrose is the most abundant
Sugar in raw sweet potatoes with lower
quantity of glucose and fructose (Bouwkamp
1985; Truong ef al. 1986; Dincer ef al 2011;
Fetuga et al., 2014). Truong ef al. (1986) and
Dincer et al. (2011) also stated that the sucrose
congentration of raw sweet potato varied with
cultivar. Drying caused a general increase in
the fructose, glucose and sucrose contents of
the fresh OFSP root and sclerotium tuber,
though, only those of OFSP root were
significant (p<0.05). This is similar to the
findings of Jangchud et al. (2003) that
cooking dramatically increased the soluble
sugars in orange-fleshed and purple-fleshed
sweet potatoes, and Wei ef al. (2017) that
blanching resulted into an increase in reducing
sugar content of four sweet potato cultivars.
The lowest glucose and fructose values
recorded for 100% sclerotium flour compared
to wheat flour agreed with the findings of
Oranusi et al. (2014) that P. tuberregium
sclerotium contained glucose and maltose in
low concentrations.

Sample Moisture Protein Ash Fat Crude Fibre  Carbohydrate
Wy 10.55£0.05° §.96+0.13° 1.10+0.08" 1.80=0.10° 03007 76565114
S, 10.1520.04° 6.26+0.09° 2.54+0.03° 1.320.09% 209:004°  77.64x1.03%
YS, 10.12:0.35° 7.44£0,06" 3.1820.06° 1.28+0.10° 305:007°  74.93:0.84
YS, 10.08£0.07° 8.90+0.13° 3.66+0.07° 1.20 £0.20° 3.830.05° 72.33£3.01°

* 10.35+0.15° 4.58+0.06" 2.1820.06° 1.43£0.08° 1.52+0.03° 79.94x131°

N 9.92+0.91° 18.9720.66* 5.38+0.21" 1.070.08° 9.08+0.03* 55.58+0.54°

F 79.20+3.53° 2.55+0.07° 1.4720.03° 1.070.09° 1.0120.04° 14.7m.3s:
FS 18.32:0.69" 15.70£0.42° 4.93£0.03° 0.73£0.05° 7.63x0.03° 52.69:0.53

) e e
umn are significantly (p<0.05) different from one another.

Mean values with ditferent letters in each col

Where W = 4 = 9%, OFSP flour + 10% X !
W = 100% Wheat flous, YS, = 90% OFSP 800 5 'y 0034 OFSP flowr, S = 100% Sclerofiam flour, F

Sclerotium flour, YS, = 70% OFSP flour + 30%
= Fresh OFSP root, FS = Fresh Sclerotium tuber.
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Sclerotium flour, YS, = 80% OFSP flour + 20%
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gable 3 Sugar conienss (my/g) of fesh OFSP. P. tuberreginum sclerotiury
Samples Fructose 1 and their flour blends
g — Gl
Wieoarol) 0.02£0,02¢ i i Sucrose
i i 4
s 1.95:0.07° g ':f:im : 1962038
YS; 1.770.04° - -‘35 9351038
vSs 1.67+0.04¢ - 1&0'm< 8.96:0.17°
Y 2.18+0.05" : ﬂiﬂ'-dl 7.58+0.13°
g 0.12+0.04° 530,14 11.29=0.50°
: 0.02+0.01¢
F 1.02+0.03¢ ?'9"* - 1: 1.04£0.50
FS 0.0420.02¢ £I10.12 6.6120.27%

~ - d
Wth different letters in each column are s; =g 0.99:0.10°

= 9, e gnificantly (p<0.05) diff
ke ‘Wm ﬂ{::]]f ;Sm:e?aéyﬂ()ou;,SYsl i 913/“ OFSP flowr + 10% Sc]eroiiumefrlillﬁrﬁ-z’nsl D:e;g;mgfsp flour + 20%
Scleratiu , 153 = 107 DFSP flour + 30% Sclerotium flour, Y = 100% OFSP flour, § = 1005 sl
= Fresh OFSP root, FS = Fresh Sclerotium tuber. ; = QFSP flour, S = 100% Sclerotium flour, F

Table 4 Colour characteristics of fresh OFSP, P. ruberreoi . ;
Samples Color L* rregiunt sclerotium and their flour blends

Col * 3
W coarel) 92.75+0.02* 0.4221.?123 s? ? 111:) t; g
YS, 76.06=0.16" 23.22+0.19° 2515 m{izs‘
YS, 76.08£0.27° 22 60+0.14° 24.66+0.33%
YS, 77.8520.23° 20.71+0.25° 23.08+0.36"
Y 72.59+0.11° 26.44+0.05° 27.6720.67°
S 90.69+0.44° 1.190.08" 9.88+0.69°
F 58.8420.00° 29.76x0.12° 29.7320.62°
FS 01.92=1.14" 1.36x0.03 10.21%1.15°
Mean values with different letters in each column are significantly (p<0.05) different from one another.

Where W = 100% Wheat flour, YS, = 90% OFSP flour + 10% Sclerotium flour, YS, = 80% OFSP flour + 20%

Sclerotium flour, YS3 = 70% OFSP flour + 30% Sclerotium flour, Y = 100% OFSP flour, S = 100% Sclerotium flour, F
= Fresh OFSP root, FS = Fresh Sclerotium tuber.

Colour characteristics of fresh OFSP, P.
tuberregium Sclerotium and their flour
samples

The results obtained for the CIELAB
coordinates {(L*, a*, b*) of the fresh OFSP,
sclerotium and.their flour blends are presented
in Table 4. The parameter L* indicated the
sample lightness while positive a* and b*
values obtained indicated rednmess and
vellowness  respectively ~ (Granato and
Masson, 2010). With the exception of L* value
of fresh OFSP root which surprisingly
increased significantly (p<0.05), drying was
observed to reduce the L*, a* and b* values of
OFSP and sclerotium samples. This indicated
that heat treatment could result into colour
changes probably due to alteration in food
quality. Lozano and Ibarz (1997) have
reported that the severity of heat treatment and
the resulting quality deterioration of food

Available on-line at www.afst.valahia.ro

products could be predicted based on the
colour. No significant difference was observed
in the L*, a* and b* values of fresh sclerotium
and its comresponding 100% flour. The L*
values of the composite flours which increased
with increase in the level of sclerotium flour
substitution were observed to be significantly
(p<0.05) lowes than the value (92.75) recorded
for wheat flour while their a* and b* values
which decreased with increase in the level of
sclerotium flour substitution were significantly
(p<0.05) higher than that of wheat flour. The
high redness (a*) and yellowness (b¥) values
obtained for OFSP and its flour blends could be
attributed to the presence of carotenoid
pigments especially p-carotene in OFSP.
However, it has been shown that higher L* and
lower a* values arc desirable in-dried food
products such as flour (Doymaz et al., 2006).
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e ge:aeﬂd on the quality attributes of their
whic molecules such as protein, starch,
ma ydrates sugars, fibre and fat, influence
carl? Ztili Jation and industrial applications
the jwatkul et al., 1997; Fetuga et al.,

(PrinY““’ e o i
o14) The functional prope e‘s of the fresh
z)FSP ! tuberregium sclerotium and their

“iends are shown in Table 50 It was

gour blend S
observed that drymng significantly (p<0.05)

increase the functional properties, except the
ty, of OFSP and sclerotium. This

pulk denst
incremeﬂt could be due to total or partial

olatinization of the flours (Falade and
Olugbuyi, 2010) as well as the alteration in
chemical composition especially protein, fat
and starch of the flours during drying. This is
plausible because Prinyawiwatkul ef al.
(1997) and Fetuga et al. (2014) have reported
that the functional properties of food materials
were influenced by their chemical properties.
The bulk density of the flours ranged from 0.29
g/ml for 100% sclerotium flour to 0.60 g/ml for
wheat flour. With the exception of Dbulk
density, the functional properties of the
composite flour were significantly (p<0.05)
higher than that of wheat flour. The lower bulk
density of the composite flour could be
attributed to low bulk density (0.52 g/ml) and
lowest bulk density (0.29 g/ml) recorded for
100% OFSP and 100% sclerotium flours
respectively. The variation in the bulk density
of the samples could be attributed to the
differences in the individual particle mass,
property,  size, geometry and density
_(Kolawole et al. 2016). Bulk density is an
important parameter to be considered in raw
materials handling and in choosing and design
of packaging materials (Oyeyinka et al.,
2014). However, high bulk density could be
desirable from the economic point of view of
the packaging requirements. The water

Available on-line at www.afst.valahia.ro

capaci
ml‘;g"‘;gr Ofvl:*elzt ﬂ:t;rs lran(:gcd from 0.32-0.50
resBectively Al:;l 00% sclcrot‘xun'] flours
(0<0.05 h'. OUgh the significantly
i 5) higher protein content of the 100%
& er%til;‘:‘ fx):r could be }?cld respon'sible for
differences in tf\r S e ey e
el ; water absorp‘non capacity of
i uld also be-atmbuted to other
ctors such as the quantity of damaged and
undamaged starch and variation in particle size
of the flours. This is plausible following the
reports of Afoakwa (1996), Guy (2012) and
Oyeyinka ez al. (2014) that water absorption
capacity could be influenced by the hydrophilic
food constituents. Oil absorption capacity of
the flours ranged between 0.27 ml/g for wheat
flour and 0.53 ml/g for 100% sclerotium flour.
The high protein content of 100% sclerotium
flour could be responsible for its oil absorption
capacity. Qjmilar relationship had been
suggested by Oyeyinka et al. (2014) and
Ekunseitan ef al. (2016). Wan and Kinsella
(1991) also attributed the mechanism of oil
absorption to interaction between fat and non-
polar chain of protein as well as the physical
entrapment of oil. However, the low water
absorption capacity of wheat flour in this study
could be an indication that particle size also
influences oil absorption capacity of food
materials. Oil absorption capacity is important
as it could influence the acceptability and
storage stability of food products (Seena and
Sridhar, 2005). It was also observed that the

oil and water absorption capacities of the
samples increased as the bulk density
decreased. The swelling index of the flours

{9 while the solubility

ranged from 4.52-7.
ranged between 14.97 and 28.82 % for 100%

sclerotium and 100% OFSP flours respectively.
A direct relationship was observed between the
swelling index and solubility of all the
samples; as the swelling index increased, the
solubility ~also increased. Although  the
functional properties of the composite flour
varied with the levels of sclerotium flour
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e {he solubility of the flour was
s ubgmuﬂ to!b“ significantly (p<0.05) different.
obS‘:“m s differences in swelling index of
Ho‘-"cvc 'lcS could be attributed to variation in
e 9 ontent and presence of other
qarc s cuch as lipids and proteins
giwatkul el al.? 1997).  Solubility
ne degree of dissolution during the
welling procedure. The high solubility
ecorded for OFSP flour could be due to
?-«a e soluble sugar content (Table 3).
it h:.g“g characteristics of OFSP flour, P.
zf;elrregi”’” sclerotium flour and their flour

plends .

The digestibility, texture, appearance and
yilization of starch-based food materials are
influenced to @ Jarge extent by their pasting

roperties (Ajanaku ef al, 2012; Onweluzo
and Nnamuchi, 2009). The pasting properties
of (he flour samples are shown in Table 6. The
results showed that the pasting temperature and
the peak time of the flours ranged from 81.62—
3670 °C and 4.90-7.90 minutes for 100%
OFSP and 100% sclerotium flours respectively.
Pasting temperature is the temperature at which
there is @ noticeable increase in viscosity due to
the swelling of starch granules and it indicates
ihe minimum cooking temperature (Tkegwu et
al., 20093 Ekunseitan et al., 2016). The lower
pasting temperatures obtained for the flour
blends are therefore an indication of lower
energy cost, high components stability, lower
gelatinization tendency and high swelling
properties of the starch granules. Peak time i1s
the time required for cooking to be achieved.
Peak, trough and final viscosities of the flours
ranged from 101.33-247.00 RVU, 72.62—
159.73 RVU and 68.64-279.77 RVU for 100%
sclerotium and 100% OFSP flours respectively.
Significant differences existed among the peak
viscosities of the composite flour with the
values decreasing with increase in the level of
sclerotium ~ flour  substitution. The values
obtained for the peak, trough and final
viscosities of sclerotium-OFSP flour blends

Available on-line at www.afst.valahia.ro
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(Sanni ef al., eir physical breakdown

o T | 2006). 1t is also associated with
) components and degree of starch

dama e. E .
trougl% vi::;l:):ist;'tailsl etrh al. (2‘01}6) repor?ed t}?at
value in th € minimum viscosity
.e Constant temperature phase of
RVA and it indicated the abili ; ;
withstand b kd = e o,f paste. "
viscosity m reatcown during cooling. Final
o aﬁereasur;.s the ab.lhty.of starch to form
et by cooling (Shlmt‘!lls et al., 2006).
cated that the higher peak, trough
and final viscosities of the 100% OFSP flour
could be due to its high starch content and high
degree of starch damage which enabled the
starch granules to swell rapidly during heating.
However, higher trough and final viscosities
implied that 100% OFSP flour paste could not
withstand breakdown during cooling and that
the paste was less stable after cooling
respectively. The breakdown viscosity of the
flour samples ranged from 24.64 RVU for
100% sclerotium flour to 99.19 RVU for 10%
sclerotium substituted OFSP flour. Adebowale
et al. (2005) had stated that the higher the
breakdown viscosity, the lower the ability of
the sample to withstand heating and shear
stress during cooking. Hence, OFSP and its
flour blends were susceptible to heating and
shear stress durng cooking. The values
obtained for setback viscosity of the flour
samples ranged from 41.10 RVU for 100%
sclerotium flour to 95.25 RVU for wheat flour
and they were significantly different from one
another. Ekunseitan et al, (2016) also
reported that wheat flour had the highest
setback viscosity compared (0 dighcloyes
wbeat—musb:oom—high qualit')r' cassava
composite flours examined. Sanni & al. (2001)
related lower setback  Vviscosity to mgper
resistance to retrogradation during the COOllm &
of garl. This means the'ﬂour blends are less
Susceptible to retrogradation.
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o pe Bu!kg})*:l!;ﬁi)’ WAC OAC
aples (g/m (ml/ : we—— ——
/Sii//@mb 0.32:*:0?)4"‘ Oi;ﬂlfogz) . :Sie»llih rf ¢ Index Sul(llzi)lit y
“fm) 0,45+0.03 0.46+0.03" 041&01 3bc AT£0.0° 19002022
va-! 0.39+0.02% 0.47+0.02" 0' 4340'(;1& 7.00+0.1] * zs.amnjz(;“
T owesor  owSw  omew  saan e
j : ¢ a DY, d
: 0.29+0.03" 0:(4)2'2;- or0ss 7.19+0,16" 223:;:?);
: 0.82£0.03" 0264007 il 4.52:0,10° 14976011
] 0.45+0.01° 0 36:&0-031’ G 12 4.33+0.10% 8.89+0.12¢
e : it ot - 06000 3.96:0,07° 3.960.07"
S e cach column are significantly (p<0.05) different from one another :

Mem Va‘u

_ 100% Wheat flour, YS, = 90% OFSP

where W 10 2 : 4 flour + 10% Scleroti we

ot flowr, Y53 = 70% OFSP flour + 30% Sclerotium flour, Y = 100% ISF%;“;{OK,S’SZ e b
3D s Sclerotium flour, F

~Fresh OFSP root, F$ = Fresh Sclerotium tuber,

Table 6 pasting Pro erties of OFSP flour, P. tuberregium sclerotium flour and their flour blends

Pasting Peak

amples  temperature pegfl;')ne viscosity E;g:gtt; B:‘i!:cl:)?i)t‘;n vifti:::l!ty e

¢ L) RVU) RVU)  (RVD) RVV)
m:ﬁsﬂ’ 58020.50° 146.50£0.82° 118.022.0° 39.301,06° 111.56£0.65° 95.25+0.73°
¥s, 4275:027% 5.7120.46™ 241.0+3.46 148.91£0.95" 99.1940.80° 222.32£0.79° 90.22£0.80°
Y5 §3.92:0.81%  6.12+0.94™ 201.0£3.61°  150.10£3.17° 77.4420.64° 218.17£0.73° 87.63+0.23°
YS, 93.8240.79%  6.80+0.52*  188.0£2.65° 142.32461.39° 78.54%2.00° 219.20£0.52 85.88+0.30°
Y 81.6241.12¢  4.90£0.60°  247.0+4.58" 159.73£0.97* 98.90+1.23" 279.77£1.07" 91.80+0.53"
S 86.70:0.23*  7.90+0.60° 101.33+£0.95° 72.62+0.99° 24.52+091°  68.64+0.70° 41.10£0.44

Mean values with different letters in each column are signi
Where W = 100% Wheat flour, YS; = 90% OFSP flour + 1
Sclerotium flour, YS; = 70% OFSP flour + 30% Sclerotium flour, Y

= Fresh OFSP root, FS = Fresh Sclerotium tuber.

ficantly (p<0.05) different from one anot
0% Sclerotium flour, YS; = 80%
= 100% OFSP flour, S = 100%

OFSP flour + 20%
Sclerotium flour, F

wheat importation; enhance cultivation and
utilization of OFSP and Pleurotus tuberregium.
The flour blends products could also be used in
food-based intervention programme to combat
malnutrition especially in developing countries.

4.CONCLUSION

The effect of cabinet drying on the
physicochemical properties of OFSP and P.
tuberregium sclerotium was evaluated in this
study. This study showed that nutrient-dense
flors with high functionality could be
produced by blending orange-fleshed sweet
potato and Pleurotus tuberregium sclerotium
flours. Most of the properties of flour blends
compared favourably well with that of wheat
flour and they could therefore be explored in (2]
the production of various food products such as
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