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This study assessed l!m amino’ ncnd pmﬁlu and colohr cbnucu:nshm d‘ pasu pmduccd from flour
blends of whole Wheat ind defatted sesame seeds flour at percentages ratio of 100:00 (WFQ), 95:5
(WDSI), %: I(IJ‘(WD!Q), AS: 15 (WDS3) and §0:20 (WDS4). The 100 % (WFD) sérved as the
control and nlndxd analytical protocols w::nsélﬁsud The results showed an increase in essential
amino acids with kUmnc, lysine and phcnylalnnme having dominance and ringed between 6.12 ~
7.35 g/iOOg protein, 3.48 ~ 6.33 g/100 g prqium and . 4.36- 4.40 g/100g protein respectively. le
defatted sesame sceds showed an apprcv:mblu mm:tuc in bath the essential and non-essential amino
acids. The colour of the pasta deepencd ulhc delutled sesame seeds flaur substitution increased.
The control (WF0) had a hnghcr hghlncis (L*) and b* Values compared with the pasta madc from
the composite flour blends. Substitutian with defitted sesame sc;.ds. flour improved the amino avids
profile ‘and this could be of nmnuonal adviinlage Ls.pc:.mlly in ! Lh«. rural arcus mn_developing

countries. b !
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INTRODUCTION

The high cost of wheat importation has paved way for the use of altemate flours referred to as
composile flours. These are produced from locally available crops used (o replace or in Lombmuuon
with wheal. It has lately become the subject of focus in innavative (lour development in g bid to
majorly boost the cconomy of nonswheat producing countries and minimize total dependence ol
wheat importation (Ayo- Omogie, 2023). Compoesite flowr has the sdvantage of providing an
improved supply of proteins and other nutrients Lo better human nutrition and overull health
(Hasmadi ef ai, 2020). Pasta 15 a common staple {ood worldwide due o i1s ease of preparation.
good storage stablity (dned form), low cost and simple preparation. Conventional pasta contains
has low amount of essential amuno acids, vitamins and minerals (Ssson, 2022). The role and
mmportance of pasta as a staple food i the human dict has spurred the mterest of enriching pasta by
fortitying wheat with flour trom legumes, vegetuble, marine foods, und refined or whole flour from
other cercals (I Pede et af., 2021).

Whole Wheat {Friticum spp.) grans are manoly milled for the production of wheat flour, It flour s
wed in the production ol pasty, bread, neodles, biscuns and confecionunies (Shama of al, 2019).
Though healthy positive effects and nutntwonal an: asenbed to whole wheat ours due 1o the fibre
arsd the phytochemicaly content: the copsumplion 1@ reported 1o be extreniely lower thun the
recommended fevels (Ls er wl., 2019), Senme seeds (Sexvaman tndicum 1.0). wlso Kinown as bémisced
are an underuihized . essentsal, Call-purpose nutrient bank’ and sncient ol seed crop from the
daliacae lanuly (Ayo Omogic, 20230 Wer ¢ ol 20220 Detitted sevamic 15 i nutriious by
product phtained after sesame ol extrachion (Prkazh o @l 2018 1 posscases caceplional
nutntenal vidae because of s Bigh dictary - hibee, cottinn musranutnents, gt quality proten waithi o
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Flour blends fommluion ming' whole wheat and defatted tesame seed flours haz been reparted 1o
imprave the chemical properties of the composite flour and theat use in production of food such as
pasta has recommended (Ojo ef al,, 2024). Pasta has also been identified as a vehicle delivering a
more halanced nutrient and subsequent improvement in human nutrition. This study therefore
attempts to further establish and provide a detailed knowledge of the amino acid profile and colour
characteristics of the pasta produced. This can facilitate the development of a nutritionally enhanced
novel pasta products with kual appml umby mn’uid‘ lhe needs of the consumers.

MATERIALS AND Ml‘.‘l‘ll()l)s. At ,

Materials Procurement .ind ,Slmp\ﬁ ]‘mpam!mn i

Whole wheat flour “p'un.hawd from Crown fowr mills, Pou'bmaun, Rivm state while the
sesame seeds (hx-budan) Wik purchased from the Natiohal Cereals and Research Institute, Badeggi,
Niger state. The muamh was carried out in the Food Processing, l.gbumlury, Deptrlmcnl of Food
Science und‘rc&:mk;gy, Federal Umvcnmy of Technology Miana '/ 1 !

Production of whole wheat and dcfattod sesame seeds flnur i’ :

The whole wheat grains were sorted and wet clcaned 1o Turther remoye Xtraneos paruclcs Wet
cleaned grains werenthen solar dried for 48 b/ milled and sieving (70 pm deves) to fine flour and
packaged in a Ziplock bag. While the defutted sesume seed flour was prepared using the method
described by Chinma ef al. (2012) with ullbln modifidation using n-hexane for oil extraction. The
sesame seeds were sorted, soaked (12 h) in a clean tap waler ul ambient temperature, hand-dehulled
by rubbing between palms and drained afler the coating’ has been separated using floatation
technique. The dehulled seeds were blanched in water (80 °C'5' min), solar dried for 72 h, and
malled into flour uxxng attntion mill (o obtain fat sesame seeds Nowr. Exactly, 500 g of sesame seed
flour wiss poured in a white mushn cloth and immersed i sn aluminium pan contasmng 1 L of n-
hexane for 12 h to extruct the ol. Theresller, the top Jayer was decanted and the defattied sesame
seed Nour was air dned Tor 3 h and milled wsng a blender (Kenwouod, model: BY»823). The flour
was passed through a 70 pm mesh size sieve and stored in plastic containers wath hids at 4 °C pnor
to lurther analyses

Production of pasia

Whole wheat flour and defatted sesame flour formulstion for the vanous pasta were prepared 1n the
ratio of 100:00, 95:5, 90:10, 85:15 and §0:20 respectively. The shightly modified method deseribed
by Rap et al (2023) was employed for the production of pasta, In cach case, 180 ¢ of flour, 0.15 ¢
of salt and 0.30 g of carboxyl methyl cellulose (CMCY were mused with 60 mL of water and
kneaded for 15 mms 10 form a dough. The dough was rolled cut 10 form sheets and maaually cold-
eatroded usng hand pasta machine al room temperatuee und passed through 0.28 mm die sperture,
dried in un oven st 60 "C for § b and packaged m Ziplack bags.

Determination of amino acid profile

e method previously deseribed by Chimma o @l (2015) was adopted lor the Uacrmmation ol
armne acid prohles ol the pasta samples. The samples werg hydioly zed wath 6mol L HCL 91 114 °C
for 24 h pner 1o analysis, sebseguent prohlme ol apumo acuds compistion vl the sample was
delermined using a g petorname hgud shomatopnaph (Quasts. Perhinbimea, Hophinion.
USAY coupled wath i pholohasle wray detecior  (MadyIMI 20T U, JASCO. Tukyo, Japan).
opersioz 3t 230mm. The temperatune was Rept al 40 "C god the moble phase was 3 nusture of
vhtomatopraphis prade agvtonnle. metanul and soetie acd (L0 AD Sl ml ol
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equipped with a D 65 illuminant using the CIE L*a*b* systcm. The L*a*b* (lightness, redness,
statistical analysxs. Analysis of variance (ANOVA) was donc and significant difference was
separated by simple means (p<0.05). To distinguish means of significant differences from the
ANOVA, the Duncan multiple range test was performed.

RESULTS AND DISCUSSION .~ = Samn

The result of the amino acid composition of the pasta samples are shown in Table 1. Among the
essential amino acids, leucine, lysine and phenylalanine were dominant and as expected, higher
values of essential andnon- essential amino acids were observed in the ‘pasta produced from the
composite flour blends and generally increasc as the defatted sesame seeds substitution increases.
The total essential amino acids were highest in WDS4 at 32.69 g/100g protein which franslates to a
27.30 % increase. Likewise, the hydrophobic and hydrophilic amino acids of the control (100 %
whole wheat) were the lowest at 26.32 and 13.21 g/100 g respectively. It is intcresting to note that
10.87 % and 36.71 % change were observed also for the hydrophobic and hydrophilic amino acids
in this study. Arise ef al’, (2016) reported that the hydrophobic amino acids act as antioxidants by
increasing the solubility of peptides in lipids which then facilitates better interaction with free
radicals and this could be of health bencfit as the pasta samples can be consumed as functional food
(Arise et al., 2022). The amount of polar (basic and acid) amino acids ranged between 10.44- 15.00
2/100g protein and 18.13-19.56 g/100g protein respectively. The basic acid is higher in WDS4 (20
%o defatted sesame seeds substituted pasta) while the acidic amino acid in sample WHO (control)
was slightly higher than the pasta sample WDS4. This suggests higher protein solubility in sample
WDS4. The values of the polar acids are slightly higher than the value reported by Arise ef al.
(2022) on wheat -Bambara nut 1solate pasta samples. The sulphur amino acids ranged between 2 80-
331g/100 g of protein with the highest value at WDS4. These are essenual in the initiation of
protein synthesis and an average adult requires a 0.9 g/day of methionine and cystemne. This pasta

van adeguately provide a substantial amount 1n the human daily requirements.
G YP 9

Colour characteristics of whole wheat and defatted sesame sceds-based pasta

The colowr of pasta 15 an 1mportant factor in pasta products. its plays an essential role in consumer
perocpticn and acceptance. The vanous pasta samples colour charactenstics evaluated n terms of
Cit (lesermatonal Comoisswen on Munmisation) valuss 15 as sumumarnized tn Table 2. Stansgical
aaalveas revealed a sigambficam (p 2 D5 dference 1 L% 4% and A* mmong the pasta samples.

sx L% 0 s bback and P00 wiozed was obsered sn the range of 45.34 2 6167, The hushes

| PR g iy W e e A PO - yra P v - ¢ Y . £
> was odwervad @ e ool sumple and Sere was no wgndicance betwoon the WHSS and
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 Amino acd WF0 WDSs1 WwDS2  wWDS3 " WDS4 |

_g/100g protein it b
Valine 1325003 3435004 3344004 360%003 3.7340.06
Lsoleucine 307004 3214001 3264003 368008 3.49°:0.05
Leucine 6.12°40.12  680°+0.04 6 97°40.00 7.02%40.10 7.35%0,08
Threonine 13443004 334%0.15 3.50°4031 351090 3.62%40.04
Methionine 1734006  147°:003 13430.10 132%020 122%:0.02
Lysine 348004 5.54%40.0318.77°40.04 5.68<0.05 6.33%40.02
Histidine 2315£0.01 1 2.305£0,01 11 2.43540.15" 1 2.43%4003 = 2.57::0.03
Phenylalanine 439:00:'. o 4740010, 1 3.90%40.28" 14,400 11 4.3840.04
TEAA 2868 0 13049 | | 3051 30641 13269
Asginine ;455'1004 | 49344005 15.52°40.06 | 541&0 01 '6:10740.01
Proline 3514003 33794006 3.44°%40.17;) , 3.68%10.07 ' i 13.85%40.14
Tyrosine 33754009 3.42°:002  3.34%30.15 3.48°40.10  4.12°40.01
Cystine 01284004 14950009 1 1.46520.06  1.71%0.04  2.09°:0.03

Alanine | 4264008 4402057 | 14.70°20.03 46844004 $,16440.03
Glutamig acid 12.61%40.04 n.ss"mop 11.44°20.01  11.83°£0.03 ° 11.8140.08

Glycine (3154005 3.26500.11 358°40.02 34152008 /| 3.60°40.02
Serine 4.07°10.07 3.55°20. 37 39854007 4.42%:007 " ’4 63°10.08
Aspartic acid 6.70°20.03  6.73°0.05 ' 6.69720.03 7.08%20.10 7. 1s'w 08
TNEAA 43.60 4268 44.15"] . 4867 49.11:
TAA 69.28 ma 74.66 ey 117.31 £1.80
Hydrophobic AA 2632 © 2708 26,95 R385 2018
Hydrophilic AA 1321 4506 1586 11633 18.06
Basic AA 1044 1277, 13,72, i 1342 15.00
Acidic AA 19.31 18.26 181300 1888 19.%6
TSulfurAA 3.00 2.96 230 3.03 3.31

The value are mean of rephcate determaation. Mean with dutferent superscapt in the same row are significantly
differeat (p>0.0%5) while those with same superscnpt we Bot signifueantly dillerst (p=0.03).

WD~ 100% Wheat flour, WDS195% Whest flowr 5% of detanzd sesae seed flows, WDS20907 s Wheat flowr 10% of
defaned sesame seed Nour, WDS384%Wheat Bour 18%6 OF defancd sesone seed fHour and WDSS 54 Wheat Now
2074 of detaned sesame seed Bour.

TEAA ~Towad essential Ameo sads (phenydanine » valinge < metiuonioe - Iysine = beticune + isoleucase + thronme -
bstidine )

TNAA ~Towl non-cwcnual Anino aods {Adgiune v cystene + glveine + tysoane 4 probne + senise = glaunune +
alaguine « asparaie)

Hydropholne AA~ Hvdophiobie  wiminy  souds  (methionsier  alampcsvalines  euswes  woleuvise=  proling-
phenyalanine), Hydephilic AA- Hydrophilic amune soads, senne s threvame +eyaene + Groang + glyise

Basse ammo acsls. lysne ~hintidise + arfnme

Acdic anuas 2ads ~ glutaanc acid + aspartie aud. TaalfurAA - Toral sulfur uanno saids; meduoning * eystane

Table £ Colior characteristics of pastu produced from whole wheat and defatied sesame seeds
{

Paramcien Wi WIrs| WDs2 WIS3 WIsg
1.* 61671131 SN, 7914337 S6 8211 3% §4.20 024 15 34:.0.96°
a® (LR RERTALE b 12140, 45 096007 NS 103X A 3830 460
b* 20000465  H 200045° % 15:047 TAG L AN K170 44+
*Valoss wic eds - standasd donsatae of Buplcats &wnusateie, Vialeds dn the sube iov s ditlooit sepeisiign
#rc sigiefaantly Gleront e ), 12 Ligidacs. B © Y atiitaon 2% Kédnews
Wit W Wil Oind fentlals Wik 29 Wilagar g * Dindd sérddin youde ol WIS e
Wrod Cast 107 EREe T wevannd sl 1o W e300 8% W Ricgt o L T9Y 0 D010 el ngdiid ~onda Tlow?
Wirs< Ky, Wivear o 2w s helased
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WFO and the mhmlvmm;a dmﬂnMMﬁWﬂbuw%Mwm

, Magmyqp,i r and the mmaa dmuumb increase concentrutian of defatted sesame seeds

- flour i mClEﬂ, walue which Indicqﬂa red and green colour difference ranged from
| o.umm;m.sum L* values have been nrxarh\dyrddtdwﬂin'mlwrﬂdtmhn
aumz;wmumm mmssrndyanﬁm‘mhwmmeIauwtatﬂ'l"ﬂ il

The b"' "nlue rmged fmm ﬁﬂ'}’ to 20. Dlwnh tbe WFO pasta hvmg hlgber values than lh:dcfnﬂed i
semme | seeds snbsmubod pasta. The h""mcnmu the - yellow (positive values) and blue {negative
values) onnrdmm:‘, This implies, M'ﬂwpmn prothiced (from  the control (100 % whole wheat)
tends more to the yullowx:h ﬁtrhmlnp hence 1 muy !uve hn’dmcqﬂbllny and consumer prd‘cmnce
may shift towards the eoniroliffore than the' shbstituted (Ainsater ali2022). The decrense in

ycﬂnwlmss could b duzi pplmcren:c psh ,unnlcn (Bhuvnncswm Jnd N!:mx, ZQZI) and the pruen:t,
of planis plgmq‘mi'i obsetved in the dc!‘uttod LAY ”ﬁi:edl flour. Also, Azymic reaction between

the reducing mgqﬂ‘md the aming atids during the lunzmg"pxbceu (Gnlkov.skn’ et al., 2022)).
Darkening w!uk.h qll: in slgmﬁoml docrnuﬁc in L value of pa:ta mlnur: has bnen n:pom:d wuh
whculcmgm%ilupamumpicsv(l\mhu cla! l 1“)1 ‘?{: bl

CON('LI!$10N list lf:
This sﬁudy"hm revealed enhanced amino ncn!i,s 2 nf puxtn pmduceﬂ fmm lhc ;u’bsmutlm of

whale wheat with defutted sesame ..ccds,‘fluur ,2(! '}ru inclusion of defatted sesame seeds flour,
Increase m defatted sesame seeds flour ng.l;htmn msulmi in deeper colour infensity. Since pasta are
mainly uom.unmd by children in thiy art'uf the “oﬂd ﬁtimpqxluci could pravide & more nutritious

fisod and help mitigate nulnulxitibnﬂ'mhcr 'smd‘ m b;: cun‘ﬁsﬂmur on the scnmfynnd wakmg
clmmlms.lmmfthcpam., _,;l i itk el il
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