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Abstract

Fufu is a fermented pasty food product commonly consumed in West Africa. A study aimed at determining the
influence of genotypes and environment on material loss during processing, product yield and physicochemical
properties of the intermediate fufu-product was conducted. Intermediate fufu products were processed from
seventeen cassava genotypes in their advanced breeding stage planted in Otobi and Umudike locations within
Nigeria. Fresh roots of the genotypes were processed into fufu following the standard operating protocol (SOP) of
RTBfoods. Chaff loss, peel loss, fufu yield, crude fiber, dry matter, total titratable acidity (TTA), amylose,
swelling power, solubility, starch and sugar of intermediate fufu product for each genotype was determined using
standard analytical methods. Result obtained showed that genotype TMS13F1160P0004 had the highest fifu
yield and chaff loss. Peel loss did not differ among the genotypes. Genotype and environment played significant
roles in the processing and physicochemical properties of the fermented fiufu wet paste. Swelling power,
solubility, starch and sugar of the intermediate fufir product differed significantly (P<0.001) among the
genotypes. NR174-1 had the highest amylopectin and swelling power while TMS13F1160P0004 had the lowest
total titratable acidity and sugar content. Chaff loss, fufu yield, swelling power and starch were significantly
influenced by environment (P<0.001). Genotype was found to have a major influence on chaff loss, starch and
sugar. Genotype -by -environment interaction influenced only starch and sugar values. The result obtained will
assist breeders develop cassava varieties that possess food qualities acceptable to fufu end-users.
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Introduction

Cassava (Manihot esculenta) is a known root crop in
West Africa (Oyewole and Odunfa, 1992). It is simple to
cultivate and has the ability to grow on arid land, which
is usually difficult for other crops (Olanrewaju, 2016). It
is common ingredients used in preparation of major
cassava- based food products consumed in Nigeria such
as fufu, gari and /afun. Most of these products are made
and consumed locally by farming households
themselves (IITA, 2012). Among these fermented
cassava products, “fufu” is unique because in the
traditional processing, the product is not subjected to
any other processing after fermentation before cooking.
Fufu is a traditional fermented food product in southern,
western and eastern Nigeria and some other parts of
West Africa (Rosalessoto ef al., 2016). Fufu is usually
described as a wet paste food product and ranks second
after gari as food product from cassava
(http://www.cassavabiz.org/postharvest/fufu). The

quality of fufu can be affected by many factors such as
the genotypes, agronomic practices, farm location and
methods of preparations specific to cultural context in
which it is consumed. According to Oluwafemi and
Udeh, (2016), different cassava genotypes can have
significant impact on fufu quality as those processed
from different varieties of cassava may have varying
levels of starch and other characteristics that can impact
the texture and taste of the fufu. Adebayo et al. (2013)
found out that genotypes also affects the nutrient
composition of fufu as high starch varieties of cassava
gave fufu with higher levels of protein and ash content
compared with genotypes with low-starch varieties.
Location where cassava is grown can also play a role in
determining the quality of fufu as Oluwafemi and Udeh
(2016) found out that cassava grown in different
locations had varying levels of starch and other
characteristics which led to differences in textural
properties and taste of fufis. The study stated that cassava
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grown in the southern region of Nigeria had higher level
of pasting viscosity compared to cassava grown in the
northern region. Recently, breeders have been working
to develop varieties with high food qualities that are
acceptable by consumers. Differences exist in the
quality of the products as regards to the cassava varieties
(Tokula and Ekwe, 2006) and also planting location
(Sanoussietal., 2015, Laya et al.,2018). Hence, there is
need to assess these varieties and their locational effects
on the food quality attributes of fufu processed from
some NextGen cassava varieties planted in two
locations in Nigeria.

Materials and Methods

Source of Material and Wet Fufu Preparation

17 NextGen cassava genotypes established using
randomized complete block design at its Advanced
Yield Trial stage in two locations in Nigeria (Otobi and
Umudike) were used for the study. Five kilogram of
freshly harvested matured cassava roots from each
genotype were manually peeled, washed and processed
into fufu using the method described by Omodamiro et
al. (2012). Processing parameters such as chaff loss,
peel loss and fufu yield of each genotype were evaluated
during processing as described by Ugo Chijioke ef al.
(2020). Physico-chemical parameters, sugar and starch
content were determined using standard AOAC (2002),
while method described by Onwuka and Ogbogu (2007)
were used to determine the Total titratable acidity
(TTA). Swelling power was determined by the method
described by Li and Yeh (2001), while solubility was
determined using a method modified by Onwuka
(2005). Amylose and amylopectin content of the
samples were determined according to the methods as
described by Ronoubigouwa et al. (2009). Statistical
analysis was carried out using GenSTAT software and
means were separated using Duncan multiple range test
(DMRT) as described by Duncan (1955) and
significance accepted at 5% probability level (p=0.05)

Results and Discussion

Table 1 shows the mean estimate of the processing
parameters of fufu sample. The result indicated that
there were significant differences (P<0.05) in chaff loss
and fufu yield but not in the peel loss, where the peel loss
of the samples ranged from 18.50-30.00% with NR14B-
218 having the lowest value and TMS13F1122P0005
having the highest value. In the same vain, Chaff loss
ranged from 35.47-57.96% with the fufu sample
processed from NR292-D having the lowest chaff loss
while that from TMS13F1160P0004 had the highest
chaffloss. The result also show that there is significant
difference (P<0.05) across the locations, which
indicates that location has effect on the percentage peel
loss, chaff loss and fufu yield. The knowledge of the
processing parameters of fufu is an important economic
factor in screening cassava genotypes suitable for
products (Shittu ef al., 2007). Hence, some of the
genotypes with high fufu yield, low chaff loss and peel
loss could be produced in larger quantities for farmers,
processors and investors interested in cassava products.
Losses in peel and chaff could also be attributed to

increasing difficulty in processing procedures such as in
peeling and sieving as cassava genotypes with too
thick/thin outer covering as well as high fiber content
may have be difficult to peel and sieve after grating
(Akingbalaetal.,2005).

Table 2 showed there was also a significant interaction
effect on percentage chaff loss which means that
different location react differently on the percentage
chaffloss. The result obtained in this work is in line with
report by Sobowale ef al. (2016) as well as Agunbiade
and Ighodaro (2010) as they discovered that apart from
dry matter content and genotypes, location may also
affect product yield.

The result in Table 3 shows the mean estimate of the
physiochemical properties of fufur samples. The result
show that there is significant difference (P<0.05) for
swelling power, sugar content and starch content but
there is no significance for TTA, crude fibre, DM,
amylose, amylopectin and solubility. The swelling
power content of the samples ranged from 8.30 - 9.88,
with NR174-1 having the highest and
TMS13F1122P0005 had the least swelling power. The
crude fibre value ranged from (0.37-0.72), dry matter
(42.20-44.54), amylose (0.57-2.62) and amylopectin
(97.38-99.43). The solubility value shows that sample
TMS13F1153P0001 had the highest value (4.75) while
TMS13F1343P0022 had the lowest value (1.63). The
sugar content values ranged from 3.43 - 6.07 and they
differed significantly except TMS13F1343P0022,
TMS13F2110P0008, IITA-TMS-IBA000070 and
NR14B-218. The starch content ranged from 41.69 -
60.87. The amylose content is lower than the amylose
content from cassava flour. Fufu sample from
TMS13F1160P0004 (0.14) had the lowest value and
NRO095-F (0.51) had the highest. There were differences
between the values obtained from NR174-1,
TMS13F1307P0016, NR292-D, IITA-TMS-
IBA30572, TMS13F2110P0008, TMS13F1160P0004
and the other samples. The swelling power content of
the samples ranged from 8.30 - 9.88, with NR174-1
having the highest and TMS13F1122P0005 the lowest
swelling power.

Result of the solubility of the fufis sample showed that
TMS13F1153P0001 had the highest value (4.75) while
TMS13F1343P0022 had the lowest solubility value
(1.63). The result also show that there is significant
difference (P<0.05) across the locations, which
indicates that location has effect on the amylose,
amylopectin, swelling power, solubility, sugar and
starch content and there is a significant interaction effect
only for sugar and starch content which means that
different location react differently on the sugar and
starch content of the genotypes (Table 4). This is in line
with the report by Nilusha ef al. (2021). Adeboye and
Adebiyi (2017) discovered that genotype used in fufu
production can affect the total titratable acidity, crude
fiber and dry matter content of the final product. TTA
values obtained in this study were lower compared to
0.45-1.85% reported by Akharaiyi and Gabriel, (2007)
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while the crude fiber contents were higher than the
values reported by Oyeyinka et al. (2019). Differences
in the amylose and amylopectin content of the fufu
samples are due to varietal differences as reported by
MR et al. (2014) The relationship observed between
swelling power and amylose content of the fufu samples
were in agreement with the reports of Leach ez al. (1959)
as he opined that amylose acts as a diluent as well as
inhibitors of swelling hence, samples with lower
swelling power recorded higher Amylose content.
Swelling index and solubility of granules are used to
reflect the extent of associative forces existing within
the granules as reported by Sanni ef al., (2005) hence
higher associative forces results in lower swelling
power (Singh et al.,2004). The values of starch obtained
in this study is within the range of 56.1- 61.7g/100g
reported by Ogbe et al. (2015)

Conclusion

The study showed that variety and location played
significant roles in the processing and physicochemical
properties of the fufu genotypes evaluated. This means
the processing and physiochemical properties of fufu
genotypes react differently across locations. It is
therefore recommended that fufu processes should be
location specific because genotypes behave differently
across environmental seasons.
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Table 1: Mean estimate of processing parameters of Fufu samples

Clone Peel loss (%) Chaff loss (%) Fufu yield (%)
TMS13F1122P0005 30.00* 41.14% 58.0020cd
TMSI13F1153P0001 28.50% 47.293bed 51.00320ede
NR130022 27.00% 40.91% 49 25bede
TMEB419 26.50% 48.372bed 51.5Q2bede
NR174-1 26.00% 41.23% 47.50%
TMS13F1343P0022 24,50 57.43% 58.258be
TMS13F1307P0016 24.50% 54.8020° 56.002bcde
NR292-D 24.00% 35.47¢ 46.50°
IITA-TMS-IBA30572 23.50% 45.09¢de 49.00bede
NRO95-F 2325 49.6720d 54.0020ede
NR130124 23.00% 51.00%¢<d 56.0020cde
TMS13F2110P0008 21.75% 44.34¢cde 48.00%d
TMS13F1343P0044 21.50% 57.26% 59.00%
Local 21.50% 40.28% 48.5(bede
TMS13F1160P0004 20.50% 57.96* 60.00?
IITA-TMS-IBA000070 19.36% 46.88bed 51.002bede
NR14B-218 18.50° 53.27°%¢ 59.00%

Table 2: P-value of the processing parameters of Fufu samples

Parameter Peel loss (%) Chaffloss (%) Fufu yield (%)
Mean 23.75 47.79 53.09

Location X XxX XxX

Location x genotype Ns X Ns

Range 18.50-30.00  35.47-57.96 46.50-60.00
Genotype Ns XXX XXX

Chijioke, Iro, Osodeke, Ogunka, Okoye, Abah, Njoku & Egesi
Nigerian Agricultural Journal Vol. 53, No. 3 | pg. 178



ook ook SN ot SN SN SN su SN adKiouan
L809-69°'l¥ LO9-EV'E SLY€9°1 88°6-0¢'8 EV'66-8C°L6  T9TLSO ¥SYI-0CTTY CL'O-LE0  1S°0-¥1°0 o3uey
o ok SN SN SN SN SN su SN od£jouo3 x uoneooT
ook * * T * * wz Su mz QO@&NOO‘H
11°¢s 9% 9'¢ ¥6'8 €786 £€9°1 0¢'er LS0 970 UBIN
(%)udaesg 1esng  Aiiqnios  1amod Supas  updadojAwy  asojAmy (%)INd  21qy dpni) VLL
sojdwes nfn,J passdadoad jo sanaadoad edrwayd0d1sAyd ay) Jo anfea-J :p dqe,
8785 jeplVV q88'C p€S'8 e8E°L6 AN 260 Y 990  £C0 81C-9¥ 1IN
wuoﬁOm.mm wm_um._u.._u 05 won_m._uo.m eV L' L6 9C'C 68 ¢V 2990 n_mwN.O 0L0000VdI-SIN.L-VLII
poq€9°SS gEv'€ q00°¢ p9$'8 ££C'86 e8L1 81 7P eLS°0 q¥1°0 70004091 TACTSIANLL
aSSPY op099'F q88'¢ pEe’8 ¢58'86 eST1 el 1°EY eCL'0  @8C0 [8307]
ws06'8Y eL0'9 001 qelLl’6 26786 elL'] 97 el e9S5°0  qC€0 Pr00d e TACTISINLL
5L0' 1S jp8Y' Y ®88'¢ poqlL’8 €66 e8L°0 08¢l eLS°0 q0T°0 8000d0TTCAETSINL
opoq 7' 7S B8L'€E qeSL'C poqe01°6 e1T°66 e0L°0 e8C Y eSS0 6C0 PCIOE AN
1p099°€S  pog66'Y qeSL'E poqtL’8 eS1°66 2660 eS6'CY eCS0 e1S°0 d-S60UN
oqe8L LS qve’s 0S¢ poqe66’'8 e8¢'86 29’1 eL8°EY ¢£9°0 q61°0 CLSOEVEI-SINL- VLI
OSSP 0qS1'S 00t 0qe65°6 e0L'L6 eEV’C eEC el ¢0S°0 q61°0 A-T6TAN
691y 091§ @ST'E po09°8 eCE 66 890 elSTY 650 q0CT°0 9100dLOETAETSINL
5p0ECS btV q€9°1 poqeL 68 eL6'L6 e€0°C VS TY e€S°0  ql€0 C200d eV ETACTSINL
5pOL’ TS opa69V qe0S°€ 2886 eE7°66 eLS0 V6l ¢19°0 q81°0 [-7LTIN
eL8°09 oql1'§ qSL'C poqeVC'6 207'86 29C'C 0T TP S0 qSTO 6 IVHANL
wol'6y  yb6'€ @ST'E poqe98’'8 elS'L6 07T 265" ¢eY eLE°0  q8T0 CCO0ETAN
s30pV S CS 500y SLY poqe68’'8 e15°86 01 eLL'CTY elS°0  qlT0 1000dESTTACTSINL
5pSO'CS  5p01Y qe0S°€ p0€'8 vL6'L6 2£0'C oLV EY (90 qLTO S000dCCITAETSINL
(%)ydteys  Jesng  Aqniog  daod 3uipms  unpdadojAmry  asojAmy  (%)INA 2IqYApni)  VILL auo)

so[dwres nfn,J passadoad jo sanaadoad edruwayd0d1sAyd ay) Jo dyewinsd uedA :€ dqe,

Chijioke, Iro, Osodeke, Ogunka, Okoye, Abah, Njoku & Egesi

Nigerian Agricultural Journal Vol. 53, No. 3 | pg. 179



	Page 27
	Page 28
	Page 29
	Page 30
	Page 31

