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ABSTRACT

The physicochenucal properties of sesame oil determine its application and also form the critena for
genetic improvement of the crop. Most of the released sesame vaneties in Nigenia do not consider odl
properties of the seed and where it 15 only ol quantity 1s used. This study was conducted to evaluate
the physcochenmecal parameters of gamma-ray mduced mutant M Lines of sesame seed oil The
ph\ sicochermical parameters determuned include the refractive index, free fatty acid, ester, glycenne,
wviscosity, 1odine, perozide, sapomfication, u.nsapomﬁcahon and acud values. The results re.vealed M-
mutant lines displayed sipnificant dispanty in some of the parameters measured. The highest values in
wviscosity (10.00, 10.00), Saporification (219.49), Acid (3.14), ester (217.33) were from NCRIBEN-03L,
03L-250-G. 1y O1AI- 330 Gz, 01M-350-Gazz and 01AI-350-Gyz \21 55,: respectively, while the least
values for the respective parametess were from 03L-430-Go; (4.007; D4E-550-G, 13 (172.43); 04E-330-
Gz: (0.4) and 04E-550-G1.z (171.92). The study deduced that gamma-ray irradiztion could be usedasza
tool for the mprovement of seed c:.115 Oils from muatants |"\JCRIBE‘\] 03L, 03L-250-CGy.q; 01MI-350-
Gz, 0IM-3530-Gz22 and 01M-350-Ga) have the pu::benttal to be used for cosmetic industry and
Alutants (03L-450-Gy.p. 4E-5350-G;.;) for domestic and confectionery applications.
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INTRODUCTION

Sesame (Serarvue indicany L) belongs to the family
Pedaliaceas and is widespread in tropical and
subtropical regions of Asia, Africa and South
America. In Nigeria, sesame is loczlly called by
different names; Rads’ in Hausa, ‘Esso’ in T"Iupe.,
‘Eelkn® 1n Ycﬂ:u.ba and ‘Ekuku’ i Igbo
iMuhammad, 2018). Sesame seeds contain nearly
44%% — 57% odl, 18% — 23% protein and 13% -
14% carbohydrates (Borcham e al, 20100
According to Hegde (2012), sesame seed
containg 37%—63% ol depending on the vanety,
growing  season  and  cultivar The most
promunent feature of Sesame odl 15 1ts resistance
towards oxdation raneidity dunng long exposure
to awr (Islam e af, ZDllS] Islam ef al (2016);
1'..'['l.l]ta‘t:«:a. et ai (20207, reported that Sesame is the
most valaed and DldEEt oilzeed crop due to its
high-quality seed oidl. Sesame i1z uwtlized for the
treatment of anaerma, amenorrhea, resprratory
infections, cholera, sCOrpion bates,
ch‘“!rn.e:1:1¢:.'-.f_f_l':.e3:.-37 tinmtus, diarrhoea, dizmness,
memeory enhancement a.nd bleeding Pﬂes -“R_han
efak, 2014 Kapou::-r 2017}, Hegde (2012), u::-p:.ned
sesame c-:l is used to treat coughs, burns,
mugraines, snake bites, tuberculos:s, hair loss, eve

dizeases and demulcent in addition to being used
as an antituszve. Low quality sesame odl 13 also
used to produce soap, pants and lubncants

(Amlalamar of al, 2010).

Sesame 15 conmdered as a major source for
soling the problem of deficency of
micronutrients deficiencies in modem day
nutntion [(Aglave, 2018). Most of the released
seszame varieties in Nigena do not consider od
properties of the seed and where 1t 15 only od
quantity 15 used. The aim of this study 1= to
evaluate the physicochermeal parameter of
gamima induced mutant M bnes of sesame.

MATERIALS AWND METHODS

The (Gamma-irradiated mutant genotypes of
Sesame used for the experiment were obtained
trom the stored garmma-irradiated satant ines of
Als generation in the department of Plant Biology
Federal Uruversitvy of Technolc:gi. Alnna Niger
state, MNigenia. A total of 14 entries (11 mmutants
and 3 checks) were raised in a2 Randomized
complete block desion (RCBDY) wath three
repheates. Each plot size of 3x3M? was used,
with planting space of 20 = 20 cm. After the
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harvest, the sesame oil was extracted using cold-
press and hexane solvent as described by Kate o
al (2014} wath lhttde modifications. The
physicochermecal properties as the refractive
index, Acid value, Free fatty acid, Jodine value,
Perozide wvalue, Sapomficaton value,
T_Tnsapc:mﬂcatton value, Ester, Glycerine,

Viscosity was determuined by reported methods
descbed by Olaleve o af (2018) and (United
State phaﬂnampeaal convention, 2015).

Statistical analyses

The datz was subjected to Randomized
Complete Block Design analysis of vanance
(ANOWA) at P=0.03 using Statistical Tool for
Agricultural Research (STAR) by International
Rice Research Institute (JRRI) 2013 - 2020.

RESULTS AND DISCUSSION

The results from this study revealed significant
changes (p <= 0.03) in the physicochemical
parameters of the oil However, there was no
sigrnificant difference in the refractive index and
unsaponification value (Table 1). Similarly, no
significant change was recorded in the iodine
value except in check-3 WCRIBEN-03L (15.62)
had the highest value. The highest acid value
(3.14), free fatty acd

(1. J""J (Table 2.

The refractive index obtained 1.46-1.49) could
be corroborated wath Olaleye of 2f (2018), who
reported (1.47) in sesame samples. Amolowska o
@l (2016), opined that the lugh refractive index of
oil iz due to the presence of long-chamn fatty
acids. The refractive index is in apreement with
the acceptable range (1.463-1.469) International
Codex standard (2003} The zcid wvalue (0.40-
3.14) recorded 15 c=].1.g;ht‘.l1r higher than the findings
of Zahran ef al (20209, who obtained ranged (0. "3
- 0.37) in sesame. Ogbonna and Ukaan, (2013)
recorded the range of iodine walue of (76.14-
130.07). The acid value for 04E-330- G:q_ 0.31)
ME-350-Gz; (0.40) 1z wathin the permmissible
level (0.6 mpeKOH/g) for 2l edible ous
recommended by FAO/WHO. However, other
matants were zbove the recommended wvalue.
The qaponiﬂcaﬁon wvalues (172.43-219.49)
recorded iz smmular to findings of Olaleye ef af
(2018), who reported {212.45-214.53) mn zesame.
Warrz, (2011} reported 189 sapc:-mﬁcatton valae
for sesame S'F_‘.-Bd cil. Szeed and Shola (2013,
obtaned shghth higher sapomification (229545
mglOH/g) for sesame oil. The current Endmga
are shghtly above the range (186-193 mg
KOH/g) of the Codex Standard (2003).
According to Tunde-Akmtunde «f 2l (2012), the
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high sapomfication value suggests the use of the
oil in production of hquid scap, shampoos and
lather shawming creams. The peroxide value range
(0.55 — 3.10) obeerved in this study 18 consistent
with Zahran ef al (20207 who reported (1.01- 287
meg/kg) 1 sesame. The peroxde waloe in the
different treatments was less than the acceptable
level (3 meq/ke) for oids according to the
FAOQ/WHO (2009). The iodine wvalue (11.48-
15.62) 1z lower than the wvalues (100-103 g)
reported by Warra, (2011), Olaleve o af (2018)
(83.73- 9238 =) in sesame. The iodine value is
within FAQO /S WHO recommended 1odine valae
(50-35/gram). The free fatty acid obszerved in
this study (0.20- 1.57) lower than that previously
teporbed in M ]Jnes of these mmtants but falls
within the acceptable lirmits (Codex, 2001). Free
fatty acad 1s a wital parameter that cmﬁm the
stability of oidl High level of free fatty acid
indicates poor quality of od as it grves a bad taste
Dayat &« al, 2007). The presence of
unsaponifiable matter directly affected the
omdatrve  stabihty of wegetable oils (Abou-
Gharbiz et al, 2000). The observed
unsaponification walue (1.31 -1.67) 1z in Lne
with the findings of Zahran e al (2020)
reported (0.92- 1.63 for five sesame genotvpes.
The V; 1zcosity value recorded (4-10) was higher
than the report of Mazahen e m': (2019) who
obtained (3.50-7.93) for black seed oil.

Conclusion

The wanstions in some physicochemucal
parameter of sesame odl of the mutants, imphed
parmuma ray 13 capable of inducing changes in the
phyvsicochemical properties of zesame oid. The
vanation: have zlso placed ol: from some
mmatants to more suetable in sector than the other.
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Mutants SV usv Ester Glycerin
04E-550-G1-3 17243 £ 021a 1.31 £ 0.00a 17192 £ 0.21= 9592 + 0.01a
04E-550-G2-3 183.72 £ 0.28b 1.39 £ 0.00kb 185.32 = 0.29d 269 = 0.51zb
04E-550-G3-3 188.63 * 0.70c 1.43 + 0.00c 187.84 + 0.68e 10.13 £ 0.0%9bed
NCERIBEN-04E 18358 £ 0.14b 1.39 £ 0.00kL 18213 £ 0.13ed 9858 = 0.08abe
01M-350-G1-2 219.49 £ 0.70g 1.67 £ 0.01g 217.55 £ 0.7 11.53 * 0.34e
01M-350-G1-2-1 188.77 £ 0.56¢c 1.43 * 0.00c 187.95 £ 0.56e 10.47 £ 0.23zbed
01M-350-G2-2 208.97 & 1.40f 1.58 £ 0.01f 207.10 £ 1.41h 10.85 £ 0.55¢cde
MA-53530-G2-2-2 190.01 £ 014 1.31 £ 0.00e 19587 £ 0.14g 1051 = 0.21bed
NCRIBEN-01MLL 180,43 £ 0.21b 1.37 £ 0.00b 179.05 £ 0.20bec 10,12 £ 0.35zbed
03L-250-G1-1 176.01 £ 3.50a 133 002z 17515 £ 3.50ab 10.20 + 0.442bed
03L-250-G1-1-1 196.56 = 0.21de 1.49 £0.00d= 194.78 + 0.20£g 10.30 £ 0.352bed
05L-450-G1-2 21247 T 2.10f 1.62 = 0.02f 209.65 = 2.09h 11.60 + 0.25e
05L-450-G2-2 19424 + 2.10d 1.47 £ 0.02d 191.11 * Z.10ef 11.06 = 0.51de
NCRIBEN-03L 19326 £ 0.28d 1.46 £ 0.00d 191.94 + 0.2Befg 1050 £ 0.00bed

Walues zre mean T standard ervor of the mean Valies zlong the :ame colmmn with different superseripts are sipnificantly different at o <
0.05. 5W: Szponification valne, TISV: Unzzponification value
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Takle 2: physicochemical parameters of the seed-oil
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Mlutants RI AV FFA v

O4E-550-Gia 1.46 + 0.012 0.51 + 0.01% 0.26 + 0.00% 12.54 £ 0.69*
O4E-550-Gza 1.47 + 0.01° 0.40 £ 0.02* 0.20 + 0.03* 12.65 £ 0.58*
O4E-550-Gaa 1.47 + 0.022 0.79 + 0.00¢ 0.40 + 0.03° 12.72 £ 0.50¢
NCRIBEN-04E 1.46 + 0.012 1.45 £ 0.00k 0.73 + 0.01% 12.50 £ 0.73*
01M-350-G1z 1.46 + 0012 1.94 + 0.00% 0.97 + 0.02k 12.46 £ 0.772
012M-350-Gy 2! 1.46 + 0.002 0.52 £ 0.004 041 + 0.004 12.54 £ 0.68°
O1M-350-Gzg 1.46 + 0.012 1.87 £ 001 0.94 + 0.02 12.52 £ 0.712
01MM-350-G 1.49 + 0002 3.14 £ 0.00= 1.57 £ 0.01= 1247 £ 0.76
NCRIBEN-01M 1.46 + 0.002 1.38 + 0.012 0.69 + 0.002 13.22 +1.273
O3L-250-Gyay 1.46 + 0002 0.86 + 0.02: 0.43 + 0.00 12.15 + 1.08
03L-250-Gy.q! 1.46 + 0012 1.78 + 0.02 0.89 + 0.02 12.55 + 0.682
03L-450-G1.2 1.47 % 0.00° 279 £ 0.01 1.39 + 0.00° 12.46 £ 0.77*
03L-450-Gz2 1.47 + 002 3.13 + 0.01= 1.57 + 0.10= 11.48 £ 0.01*
NCRIBEN-03L 1.46 + 0.00° 1.32 + 0.00f 066 + 0.02f 15.62 £ 1.38F

Values are mean t standard error of the mean. Vahies along the same column wath different
superscripts are signmificantly different at g < 0.05. RI: refractive index, AV: Acid value, FFA:- Free fatty
acid, IV: Jodine value, PV: Peromide value.

Table 3: physicochemical parameters of the seed-oil

Mluatants PV Viscosity

04E-350-Gus 1.60 = 0.10= 9.00 = 0.00:
D4E-330-Gz5 310X 010 6.00 £ 0.00%
04E-350-Gas 1.95 £ 0034 5.00 £ 0.00=
MNCRIEEN-ME 1.35 + 0.05¢ 900 = 0.014
01M-350-Ghz 0.75 £ 0.15: 9.00 = 0.00
01MI-350-Gqg! 1.45 = Q.05 5.00 £ 0.00=
01M-350-Gaz 2.25 * 0.05- 5.00 £ 0.00=
01MI-350-Gy.02 0.68 £ 0.08: 6.00 = 0.03=
MNCRIBEMN-01M 1.45 £ 0.038= 5.00 £ 0.00e
03L-250-G4 1.65 = 0.05e 10,00 % 0.00
03L-250-Gyy ! 1.95 £ D034 9.00 = 0.004
03L-450-Gy 2 2.36 * 0.03e 5.00 & 0.00e
03L-4530-Gz 1.50 £0.108= 4.00 £ 0.01=
MNCRIBEMN-03L 0.55 & 0.05= 10,00 £ 0.00e

Walues are mean T standard error of the mean. Vzlues zlong the same column with different superscripts are
significantly different at P < 0.05 PV: Peroxide value
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