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\BSTRACT

S Anuonve, 1.C."and Olovede, 0.0,

sicochemical properties of five Nigentan rice cultivars (Bisalachi, Ebagichi, | amyati, Majalisa and Wale) were

estigated. Length, width, ratio of grain length to width and one thousand gramn weight of the grams were

ermined. The colour attributes, proximate composition, ammno acid profile, minerals, B-vitamins and phytic

d content of the flours were evaluated. The rice cultivars were long (FEbagichi, 1 anmityati, Majalisa and Wale) and

-

dum (Bisalachi) gramns. The 1000-kernel weight vanied berween 13,98 o (Bialahi) and 22.37 ¢ (Lamnat). Proten,

rbohydrate, amylose and total amino acid content of rice Hours ranged from 5.82 to 11.48 %o, 7457 1o 80.90 ",

76 10 23.84 %, and 7.29 to 8.06 g/100 g, respectively. Aspartic and glutamic acid had the highest concentrations in

rice samples. The flours are rich 1n minerals and some B-vitamins. The increased consumprion of the rice cultivars
ccommended and applications i food svstems need to be explotted.

eywords: Rice cultivars, flour, physicochemical properties.

I Introduction
¢ s the principal staple food for about half of
wortld’s population (Gani er /., 201 7). Rice is rich
‘tarch, minerals, B-vitamins but low in protein.
¢ 1s mainly consumed as cooked tice but during
last decade, the consumption of rice flour has
reased. Rice flour is widely used as an ingredient
many food products, including beverages, meat
Hucts, puddings, salad dressings and gluten-free
+ (Falade and Christopher, 2015). There is an
casing demand for rice varieties with excellent
ity characteristics throughout the world (Bhat
Riar, 2017).
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Many hybrid and traditional rice varieties are
cultvated in Nigeria (Odefobi e al. 2015). In
the recent vears, over sixtv new Nigerian rice
varieties have been developed and released for
commercial production, but some indigenous
farmers’ varieties are also being cultivated side by
side the improved varieties (Odenigbo ef al, 2014).
The physicochemical properties of some Nigerian
rice cultivars have been documented in literature.
However, data on the physicochemical properties
of flours from many Nigertan rice cultivars are
insufficient or lack in literature.

Physicochemical properties of rice Aour are the
main determinants of its technological functionality
Rosell,  2015).
properties of rice flour also could indicate market

(Cornejo and Physicochemical
value, utlizaton and consumer preferences of
rice cultivars (Falade and Christopher, 2014).
The objective of the study was to determine the
physicochemical properties of flours from fve
Nigerian rice cultivars in order to provide baseline
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informaton that will enhance thetr application 1n
food svstems. Also. the studv could be a wav to
present some other variettes different from those

usually marketed.

2.0 Materials and Methods
2.1 Materials
Five Nigerian rice cultivars (B [ bagichi,

! Il
fediedciil,

Lamivatu, Majaliva and Walne) were procured from
the rice breeding Laboratory of Natonal Cereal
Research Institute, Badegpr, Bida, Niger State,
Nigeria during 2014 and 2015 harvest scazon. The
rice cultvars were cultivated under lowland ecole Wy
with recommended agronomic practices for rice

production in Nigeria.

2.2 Sample preparation

Substanual quantities of paddy of cach rice cultivar
(about 11001 motsture content) samples were
dehusked in a Satake rice husker (TTU-35B, Satake
Corporation, Japan). The brown rce obtamed was
polished m Satake pramn testung mull (model No.
533504, Sarake Lngmeering Co., Japan) to obtain
8% degree of milling. Milled rice samples from
cach cultivar were separated from broken rice.
Some portions of the milled rice arans (as shown
i Figure 1) were separately stored m labelled plastic
contamers prior to determination of  physical
properties ot the grains. The remaining portions
of rice grains of the five cultivars were separately
ground mto fne flour using hammer mill (Globe P
4+, Diamond Tools Co. 1d. Tenan, China). The
samples were steved through 100 um steve size and
stored in awtight plastic containers covered with
hids.

2.3 Determination of physical properties of
rice grains and flours
The length and width of 20 whole rice grams from
cach cultivar were measured using a vernter caliper
(12 1nches digital caliper, Carrera Precision, China),
The ratto of grain length to width was calculared.
\ 1000 grain weight and classification of grain tvpe
was as reported by Falade and Christopher (2015).

Colour propertes of flour samples were determined

using a using a Chroma-Meter (CR-410, Konica-

Mimnolta, Japan). The colour parameters measured
were lightness (L), redness (+a). greenness (-a).
vellowness (+b) and blueness (-b). A white e
with 1., a and b values of 88.80, 2.10 and .34,

l'cspt‘('rivd}'_ was used as standard.

2.4 Proximate analysis

The motsture, protemn, fat, ash and crude fiber
determined according to AOAC
(2005) methods 934.01, 920.87. 942.05 and 920.87

respectively, while total carbohvdrate was estumated

content  was

by subtracting the total percentage of the other

components [rom onc hundred.

2.5 Amino acid analysis

\mino acid compositon was determined using the
PICO-TAG method described Iy Bidlingmever ¢ a/.
1984). The results were expressed as g/ 100g sample

on dryv basis.

2.6 Determination of amylose content

I hl .II‘I'!?.]H%L' comtent swas ii('rl"-””ﬂL'L! ']‘-E"]L‘ Al
atomic absorption spectrophotometer (Perkin-Flmer
model 2380, USA) ar 620 nm accord
1981,

tor the

1odine method of Juliano

2.7 Mineral analysis

Mineral (calemm, magnesum, potassium, sodium,
iron and zinc) composton was determined using
atomic  absorpuon  spectrophotometer  (Perkin-
Flmer model 2380, US\) according to AOAC
VOAC 2005). Phosphorus was
determined using the vanadomolybdate method as
described by AOAC 995,11 method (AOAC 2003).

085.35 method

2.8 Determination of thiamin and riboflavin

Thiamine and riboflavin content was determined
ustng a fHuorescent UV spectrophotometer (Cectl
A20 Modeli ar a wavelength of 285 nm and 460
nm, respectively, according to AOAC 953,17

method (2005).

2.9 Determination of phytic acid

Phytic actd content of samples was determined
according to the method of Vaintraub and Lapteva
(1988,
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3.0 Results and Discussion

3.1 Physical properties of rice grains and flours
'he physical properties of rice grains and Hours
are presented in Table 1. The length of rice grains
ranged from 5.60 mm (Biwlacki) to 9.63 mm
Lamivatn) while the width varied berween 1.90
mm (Ebagich) and 2.20 mm (Lamhats). The length
to width ratio ranged from 2.77 (Bisalach)) to 3.23
Majalisa). Based on the length to width ratio result,
rice grains were classified into long grain (Fbasich.

Lamiyatu, Majalica and Wile with length ro width

ratto = 3} and medium gramn (Bualachi, length to
width ratio < 3) (Falade and Christopher, 2015,

In terms of shape classification, the milled rice
samples  were  classified as  slender (Ebagichi,
Lanmvatn, Majalisa and Wik, with length 1o width
ratio = 3) and intermediate shape (Buatachi, length
to width ratio < 3) (Falade and Chrnistopher, 2015,
The 1000-kernel wetght varied benwveen 15,98 g
( Bisalachs) and 22.37 g (Lamévatn).

Colourisan important quality parameterin the food

processing industry and 1t attracts the consumers’

Table 1: Physical properties and colour attributes of rice flour processed from various rice varietics

Cultivar

Length (mm) Widch (mm) Length/width 1000-grain

Grain type L a

ratio weight (g)

5.63+0.02¢
6. 10001k
D H3H0.000
G.O0F0.01h
G6.03+0.01b

Besalacty

zthagrchy

203 10.04b
1.90+0.12¢
2.2040.05a
2002003k
2000100

i 10h
T0.14a
I compyentee +0.20a
Majatzsa

W ialirea

15.9820.33¢
2032E045¢ N my
22374039 lLong
1910154 Long

22132007b  Long

Medim 82.20£0.16c  -1.30£0.01a 5.96+0 13d
702019 -0.80+0.014 61040 11¢
SHNEDIC 01350.000 7304023
8820420250 -1 53+0.014 0.7610.061

SATOE017h -1.20+0.03, S 300 4

“Mean and standard deviation of triplicates

Mean value wirh different supersenpran a column are significanth p=

L= lightness, a= redness and b= vellowness

choice and preference (Pathare er al., 2013). The L
value of rice Hours ranged from 88.20 { Laniyate)
to 9170 (Ebagich)). Higher L. values of the rice
flours could indicate that the flours could find
applications in food systems where high whiteness
index value is required. The « and 4 values ranged
from -0.13 (Laniyatn) to -1.53 (Majalisa), and 5.30
to 7.30 (Lamiyatu), respectively. The differences in
rice flour colours may be attributed to variations in
phenolic constituents.

3.2. Proximate composition

The proximate composition and amylose content
of rice flours is presented 1n Table 2. Moisture
content of rice fours ranged simliﬁc;mll_\' from
709% (Ebagichs) to 9.15% (Lamivatu). Moisture
content is one of the important factors that
govern the physical properties of grain (Goswamj
ef al, 2015). The low moisture content of the
rice flours suggests great shelt stability of the

0.03) ditterent from cach other.

grains during storage. The protein content ranged
5.82% 1148
(Majalisa). The protein values of the flours sugpgest

significanty  from (WWaiue) to

a high market value and useful application in food

formulation due to their appreciable protein value
(espectally Majativa with 11.48% protein value) and
hypoallergenic nature of rice flour Fat content
of rice flours ranged from 1.10%, (Majalisa) ro
3.42%  (Walne).  Ash
L.13% (Lambyatn) and 1.31%, (Maalisa). Crude

content  varted berween

fiber content varied between 1.06 4 ( IFaiue) and
3.52% (Majalisa). Carbohydrate content of rice
ours ranged from 74.57% (Maulisa) to 80.90%
(WWaine). The moisture, protein, ash, fat, crude fber
and carbohvdrate results are in agreement with
Kratthong ¢ al (2018) who reported moisture
content at 5.47 to 9.87% . ash at 0.47 1o 1.57%;
crude protein at 6.51 to 7.27%. crude fat ar 1.13
to 3.60 "o and carbohvdrate at 77.06 to 85.58 .
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Table 2: Chemical composition (% dry weight basis) of Nigerian rice flours

Cultivar Moisture Protein Fat Ash Crudec fiber  Carbohydrate  Amylose

Brsalachn 8.14x0.14" 632016 21720100 1.25%0.03 1.31+0.01 80.81+0.75 23412057
Ebagraln 7.09x0.06' 8.2020.5+ e W 1.21x0.01" 1.19+0.01" 79.97£0.49' 2278063
Lamyatu 915£0.29*  7.56+0.19¢ 1.16£0.06 1,19X0.02" 1.26+0.02" 79.68%0.63' 21.932049¢
Majalisa 7.9210.10 11482033 1.10£0.15 1.31+0.00¢ 3.52H0.000 T4.57+0.52 20.5610.35
W aluea 7601022 5821014 3424009 1.13£0.01 1.06+0.01" 80.90x0.79 23.84+0.2%

“Mean and standard devianon of tpheates.

Mean value wath different supersenpt m a column are sgmificantly (p= 0.05) ditferent from cach other,

The amylose content of rice flours ranged from
20.56"0 (Majalisa) to 23.84%0 (Waie). The amylose
values are consistent with Kraithong ¢f a/. (2018)
who reported amylose content of 18.30 to 33.80%
for Thai organic rice flours. It was observed in this
study that high carbohydrate content contributed

preferred in most countries of the world due to
their fluffv and hard texture upon cooking (Bhat
and Riar, 2017). This implies that the rice Aours
could be applied in food systems that require hard
texture such as noodles and extruded products.
This attribute of cooked rice is valued in Nigeria.

1 r yieh i > t‘ t 1 8. d.l . a are
to high amvylose value of the rice flours. According 3.3 Amino acid composition

The amino acid profile of rice flours are presented
in Table 3. The total essential amino acid of rice
flours from Bisalachi, Ebagichi, Lamiyatu, Majalisa

to the amylose result, the rice samples were
classified into intermediate (20 to 25%) (Falade and
Christopher, 2015). Intermediate amylose rice is

Table 3: Amino acid composition (g / 100 g) of Nigerian rice flours

Parameter Bisalachi Ebagichi Lamiyatu Majalisa Walne
Histidine 0.14x0.01" (0.13+0.01* 0.14=0.00" 0.16x0.01" 0.12+0.01"
Isoleucine (.32+0.00" 0.360.01" 0.3420.01 0.37x0.01* 0.2920.00"
Leucine .65%0.01" (.6810.04 0.68%0.05" 0.69£0.03" 0.61£0.01"
Lysine 0.30£0.01" 0.31£0.02 0.31£0.03" 0.3320.04 0.30£0.02"
Methionine 0.21£0.03" 0.23£0.02 0.24+0.02" 0.2210.03" 0.22+£0.01"
Phenvalanine 0,400,001 0.45x0.01" 0.38£0.01" 0.47 20,001 0.39£0.01"
Threonine (1.34%0.01" 0.31+0.01" 0.32£0.01" 0.2620.01" 0.3620.01"
Valine 0.40£0.03 0.4620.02" 0.40£0.02" 0.4910.02 0.41+0.01°
Tryptophan 0.10£0.00¢ 0.12+0.01" 0.12£0.01* 0.14+0.01" 0.08+0.00"
Alanine 0.35%0.02 0.36+0.02 0.30x0.01” 0.36+0.02" 0.34+0.02"
Arginine 0.67x0.01" 0.70+0.02" 0.68x0.04" 0.7910.03 0.6610.02"
Aspartic acid 1.09%0.03 1.06+0.03" 1.10£0.06" 1.05%0.000 1.10x0.04"
Cysteine 0.12x0.00" 0.10x0.01" 0.12+0.01¢ 0.12X0.00" 0.11E0.01"
Glutamic acid 1.15+0.07 1.17£0.03 1.1640.05" 1.18%£0.03 sl e i
Glveine 0.27£0.03* 0.26£0.00" 0.26%0.01" 0.28x0.01" 0.2420.00¢
Proline 0.45+0.01" 0.49+0.02" 0.48£0.03" 0.51£0.03" 0.40£0.02"
Sermne 0.2320.00¢ 0.2520.00 0.25£0.00" 0.240.02 0.22+0.01°
Trvosine (1.34+0.01* 0.37+0.01" 0.360.01" 0.40+0.01* 0.31+0.01"
Toral amino actd 5% 7.81 7.64 8.06 7.29

“Mean and standard deviation of tnphcates.
Mean value with the same superscript 1n a row are not significantly (p = 0.03) different from each other.
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and Waine were 7.53, 7.81, 7.64. 8.06 and 7.29,
respectively. Rice flour with high protein value had
higher amino acid value than the lower protein rice
samples. Cysteine, methionine and threonine values
were lower in rice samples that contained higher
protein content compared to others. Aspartic
and glutamic acid had the highest concentrations
in the rice samples while cysteine and tryptophan
were the lowest. The high contents of aspartic
ind glutamic acid were in agreement with Xi ¢/ a/,
2016) for white-belly and white-core rice grains,
vsine and methionine are limiting essential amino
cid in cereals. In this study, lysine and methionine
-ontent ranged from 0.30 to .33 g/100g, and 0.21
0 (.24 g/ 100g, respectively.

3.4 Mineral, phytic, thiamine and riboflavin
content

There calcium,

was  significant  difference  in
magnesium, phosphorus and potassium content
among rice cultivars (Table 4). Calcium, an important
mineral that contributes to the health of bone and
teeth, and regulation of blood pressure, ranged
from 2597mg/100g  (Walwe) to 30.04mg/ 100g
(Majalisa). Iron which plays an important role on
oxygen transportation through the human body and
prevention of anacmia, ranged from 2.63mg/ 100z
(Waine) to 3.48mg/ 100g (Majaliva). Zine, an important
mineral that promotes basic cellular and antioxidant
function, ranged from 1.25mg/100g  (Ebagachi)

to ].4()11*1g/1('lﬂg (Waine). Magnesium which plavs

Table 4: Mineral, phytic acid, thiamin and riboflavin content of Nigerian rice flours

Bisalachi

Parameter

Ebagichi

Lamiyatu

Majalisa

Walue

28.2310.17
3.30%0.23° 3.22+0.19
1.30x0.11"
263.8010.42"
212.7240.66°
245.35%01.50¢
2.40£0.50
95.11£0.61"
0.23+0.01"
0.03+0.00"

alctum (mg/ 100g)

ron (mg,fl{]ﬂg)

‘inc (mg/100g)
lagnesium (mg/100g)
hosphorus (mg/100g)
stassium (mg/100g)
dium (mg/100g)
hvtic acid (ug/g)
famine (mg/100g)

thoflavin (mg/100g) 0.02+0.01"

29.68%0.3¢

1.25+0.08"
255.6710.9
190.49+0.244
262.10+0.81"
2.2740.81¢
103.60%0.95

27.10%£0.48¢
287035
1.38+0.05
239, 3210 58
223.05x0.50"
258.2310.39
3151039
117.82+0.88"
0.16x0.01"
0.02+0.01°

30.04%0.53
3.48+0.60
1.46£0.01"
272.10+0.64"
266.50+0.31¢
280.15%0.63"
2.2310.63¢
80.36%0),72:
0.2430.000
0.03+0.01"

25971065
2.63+0.12
1.40+0.03
219.4440.5¢:
185.98+0.70)
244.57+0.82
3.01+0.82
120.66£0.91
0.20+0.01"
0.02+0.01

[ean and standard deviation of triplicates.

lean value with different supersenpt in a row are significantly (p < 0.05) different from each other.

important role in maintaining normal muscle
id nerve functions, ranged from 219.44mg/100g
") to 272.10mg/100g (Majalisa). Phosphorus
ntent ranged from 190.49mg/100g ( Ebagchi) to
-96.50mg/100g (Majalisa). Potassium content varied
nween 2—1-4,5?mg/lﬂﬂg (Waine) to 280.15mg/
Vg (Majalisa). Sodium content ranged from
23mg/ 100g (Majalisa) to  3.15 mg/ 100g (W aie).
¢ low sodium content of the rice flours could
of health benefit to hypertension patients that
quire low sodium consumption. Calcium, iron,
gnestum, phosphorus and potassium contents
rained in this work are higher than values of

3.07 to 7.46mg/100g calcium, 0.37 to 1.21mg/100¢
iron, 0.80 to 2.31mg/lll(}g zinc, 42.00 to 87.00
mg/]l)f'?g magnesium, 144.0f img/ 100g phosphorus,
and 105.00 to l?Uh‘)mg/lfH}g potasstum for some
India rice varieties (Prasad ef a/. 2018). Thiamine
and riboflavin which are important in energy
metabolism and many body functions, varied
between (). L6mg/ 10 o (Lamiyatu)y and ( L24mg/ 100g
(Majalisa). There was no significant difference in the
tiboflavin content (0.02 to 0. 13mg/ 100g) among rice
flours. The apprectable amounts of mineral. thiamine
and riboflavin values of the rice lours could indicate
their potential as sources of micronutrients.
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Phytic acid content of flour ranged from 80.36 pg/g
(Majalisa) to 120.66 pg/g (Walke) (Table 4). Phytic
acid inhibits the absorption of minerals (such as
calcium, iron and zinc), protein and starch in the
body. Contrary to the antinutritive effect of phytic
acid, there are scientific evidence demonstrating a
wide range of benefits to health and well-being such
as decreasing plasma cholesterol and triglycerides,
decreasing heavy toxic metals and possessing
antioxidant and anti-carcinogenic effects (Kumar
et al., 2010). Utilization of the rice flours 1n food
formulations will impact health benefits associated
with phytic acid.

4.0 Conclusion

This study established that some of the rce
cultivars (Ebagichi. Lamiyate, Majalisa and Walne)
are long grains while bisalachi is a medium grain.
Majalisa rice flour contained higher protein, total
amino acid, minerals (such as caleium, iron, zinc,
magnesium and phosphorus) and some B-vitamins
with low carbohvdrate and phytic acid content.
The rice flours contained intermediate amylose
value. The physicochemical properties of the
fAours are promising for application in food
systems. The results demonstrated a wide range
of physicochemical properties of the rice cultivars
studied, which provided baseline information for
their applications in food systems.
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