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Study of some cooking and eating quality characters on some Egyptian rice genotypes
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INTRODUCTION rough rice {paddy rice) after milling. Milling yicld is an
ceonomnically importand triat of commicrcial o boeause

Cereal grains snd begmes are the main source of  the price of rice for whole grains is typically twice thar
dictary encrey as well a3 source of proseins and vitmmins.  ofbroken grains (Childs, 2006). Each milling component
For example, rice i widely consumed as a staple food in ey be affected by multiple traits {sub-components)
world {Eyun etal., 2010). Rice is ypically consumed as  such as kemel dimension, kemel hardisess, and bran
cooked rice, although a small amoumt is used as an thickness, as well as other factors. Many of the sub-
ingredient in processed foods. Grain shape, a typical - component irits of milling yickd are under the cantrol
complex quantitative trait, is closely associated with  of numereus genes, and therefore milling yield and fis
grain weight and wsually measared by grain length,  sub-components are quantitatively inherited, Breeding
widih, thickness asd lengthi-to-width ratio [Yoon ctal,, fioe imsprowved milling vichd i denchore, diffecult bocass:
20061, Lengih-toswidith is consndered an important il tmit exhibits complex inheriance, Amylose comtent
megsure of rice appearance quality since people’s  wi considered one of the most important charmcterisbics
preferences are miher differem o the sce-producing for cooking beliavior, For instance, cooked nce with
arens of the world (Wang et al., 2008), 1000grin weight  low amylose content was generally soft and sticky,
i% an imporiont agrosoenic it of doe, Cirain weight me whille rice with high amylose content was relutively
only has close corecbatiors with grain mamber perpanicle  firm and fufTy (Rant and Bhattacharya, 1989). The
and yicld hut also affects apparemt and processing  texiure of cooked rice is related to its amylsse content
qualities of prains, such as percentage of chalky grin, ard the fine stnacture of nmylopecting The intm and/er
o rice, malled e, and bead rice (Li et al, 200%), fnter-malecular interactions of starch with other
Brown rice is a rice kernel debulled from magh fice  components in rice such as proteing, lipids and non-
and consists of embryo (2-3%), endospenm (92%), and stareh polysaccharides affeet rice’s texiure (Prasen and
bran {5—6%). Milling vield. is mitied rice after milling  Suwanmapom, 2009), Gelstinization. retrogradation and
processing *Head rice recovery™, is defined os the  pasting propentics of rice stasch and flour, s well as the
percentage of whole milled rice kemel obtained from  texture of cooked rice, are relaed 1o the fine structre
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of amylopectin (Bhattackarya, 200, A number of
reseachers have reported that probein imcreases pasting
viscosity of mge Nowr, and they hypoihesised that some
pEcleas i e gran prodoct sanch granules from beeaking
o § e, ot el 2006), Pasteng peoperties. color, flavor,
ard composation affect nee cooking and eating gqualiny
{ Teo et b, 2000} anad depend on mce vanicty and amy lose
conbeivl. Such ehanges have boen anmbutod to chaipes m
vell walls and proteins, mbtemction between protesns ansd
the breakdown products of lipid oxidatien, and starch
mrwcin lerAn [".E-l,rqlhi et al,, 20{E3Y, {_'hpmp.;l]:[rp,: etal,
{199 demonstrated det many cultivars winh similag
amylese contents showed mther different pasting and
textural propertics. The differences in amyiograph
m'ia‘mil'_a,' bertween flour and starch of rice l:!:;in“‘h otal.,
2000} indicsted that other components than aniylose
also affected the cooking propertics of oz, Protein is
the socend most abundant comporent of noe grein after
starch, and so should be investigated for its patentiol
effects on enting and cooking quality. Recemly. the
Brabender Visce Amylograph and the Rapid Yisco
Analyser (BVA) were used 1o staly the effect of protein
o the pasting propenbes of rce flour. Viscosity decreassd
slong all the points of the curve, when rice lour was
treated with a prodease. The addition of DTT 1o see
cooking water insreased stickingss and decreased the
hardness of almost all cooked mee {Deryele oo al., D005,
The particke sixe distnbution of fee Bour 5 known 10
play an imponiant role m s functional propertics amd the
quatity of end products, Seme unique functional
propertics of nee make i a desirable grain bo be used in
value-adidied Fmrdl.l:lx. Rice Thoair has sofl tnste, eolorless,
hyvpoallengeric propertics, low bevels of sodivm and casy
dipestible carbolydmnes. Fecanse of these properiics,
rice flour is the most suriable cereal to make gluten frec
proslucts { Loper ¢ol., X0, The object of thes stuly are
o evaluate the physical, chemical, cooking and cating
guality of some Egyplian nce genotypes characiers,

MATERTAL AND METHNS

Fresh harvested graies of B4% moisiune contenn of
three mee genotypes e Sakha 104 (Japonica tvpel.
Egyptian hybrid 1 {(Indica /aponicah and CGiza |82
{Indeca pyped pristuced from: planting a1 5* May duning
summer seasons 2002 were used to investigabe the
p‘::i.il. quulil}' and ¢henncal :l:r!'n]'rm:imm ol malled mee
Characters, About 130 grams {ihnee replication) of rough
e fior all samples wene tken, maixed and cleaned,
Cimin shape nnd physical chameters were detenming 2s
deseribed by Bhodh et al, (1979, Milling fecovery
charmctens e, Hulling, milling and head nee percentzpe
were cstimated acoonding to the methods seponed by
Aubair (1952}, Flour was analyveed for the fellowing
chemical composition maismee coment, probein comlenl
(M X 5954 lpils contenl, ash comtent, enuda fikhers
contcit and wdal carbobvdrite content according tothe
et deseribed by ALOAC (1990), Cooking and
caling quality characiess Le. pelatinizaion temperatise,
gy lose conlent and el consestency test were estimated
fior milled rice samples following the methods of Lirle
el al. (IP58) Julano (F971) el {'a“.'.:m[mnt-_ ef al.
(1973 respeetively. Rapid Viso Analyeer (RVA) was
used o mvestigate the amylogrsphic gelatinization

viscosity claractensiie for the three Egvptian milled
rice Nour genotypes following the method reported by
El-Kady ( 19990, Milbed rice samples (1 kgh were coolod
and were served Lo a pamel of 10 Judges for evalusion,
The judpes were instnected to sip water before nnd after
tasting cach sample, The sanigdes were evaluated belioe
coiking for three miee vimgikes. Waber matios, gmin |enyth,
sleape amd translvecncy, afler cooking they evaluated
for copking time, kemel expansion, whiteness, odor,
stickiness and waste aceonding o Pervam amd Shapine
(1955}, The samples were evaluated wsing ten points
seale for each character with maxiamm scores of 80
and a limit of scceplability of 60 scores. Treatments
mbcans were compared by Duncan’s multiple range wesi
[ Duncan, 1955},

RESULTS AND DISCUSKION

Data o Terbde | show the charmcters of those rece
Lenotyes interms of grain bength, widih ond shape,
Cirain length was highly sagnificant affected for the
ihree mce vaneties. Gizn 52 had the inllest gmin lenglh
(i 62 ) bt there was e significan difference between
Egyvptian hvbred | and Sakha 104, This may be due 1o its
prrrents, While the shostest was Sakha 104 (550 mam).
The dowest 1n Grain Wadth was CGiza LE2 (1,26 mum, bat
there was no significan difference between Epyptian
hybrid] mice and Sokha 104 in groin width, Grain shape
cxpressed as the matio between grain fength and widih,
[data in Brdle 1 show that there was high significam
difference in prain shape due o nee penotypes; Gizm] 82
recorded the maxinuem gram shape (3,541, While the
mimimam vake was founsd for Sakha 104 znd Egyptian
hybriad rice (214 aml 2,33, respectively).

Milling characiers are shown in Tafde 2 Milling
percenlage 15 the measure of rough rce performance
during milling process. It is the total quantity of kead
and broken graing recovened from unit of rough sce.
Hulling imverves remaovang the nesk rom the paddy wiih
a rin A dasmsage 1o the grain and separating the hask
froamy e paldy to prostuce brown ce, Generally, hull
perceniage indifferees vanclies varcs from 16-24%,
Rice variely Sakha 104 have the highest brown rice
percentage (8 1.48%), while Giza 182 recorded the
Towest value [ 78.04%), Wheneas no sagmificant diflerence
between the varicties Szkha 104 and Egypiian hyvbrid|
i this respect, The [ipE =y of TCIEVIRE the I:'Il'lhl."_'.'L'l
and the owler bran layer from the brown mee 15 iemed
as whitening or milling. Besults in Table 2 show that
thiere was a signilicant difference among the tesbed
gy i il tradl Sakha D08 showed the highest
milled rice percentage (69, 10%5) comparing with the
Giienn 1R2 which prosluced the lowest valise (62.70%5).
Thee ibaim also in Teibfe I indicated that no significant
differences between Sakha 104 and Eoyprian hybaidl
in milbeil rice percentage, Also, 1t indicated that 1here
was sigificant difference between Sakha 104 and
Egyptian hvbrigd1 i hend nee percentape, Sakha 104
sufpassed significantly boh two vareties under study
(62.2%), while Girn 132 had the lowest (51.70%).
Hulling, millang amd head mice percentage were higher
m Sakla 104 than the other veripes wicler sy, Head
rice out-lums proponben of whole proin in milted rmce.
It deperds on varietal characters wnd drying condition.
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[rann presenied in Tiekfe 3 show thal there were
significant differcnces among rice genolypes for
whitening. The highest value (54,800 was founded by
Egyptian hybridl. While, the lowest one was Sakhn
104 (43,509, Abso, data tabulsted in the Table § reveal
that eracks were highly significantly affecied by rice
penotypes, The higlbest cracks were reconded by Giea 182
Loy graim § | 3000, hevwever the baest was sheerved by
Sakhn 10 {short groan) and Egyvptinn iybod | (sedium
grain). These two charncters are mainly depending on
the drving micthod of grains during rpening and
imscthands of processing during malling,

Resubis poanted ol tat there were differcnces
pmeng the tested vorigtics in 10Mbgrein weight Sakha
134 and Egypiean hybad | were the heaviest 1000-grain
weight (24,71 aml 24,60 gm respectively). While the
lightcst one was recorded by Gien 182 which gowve
(2280 gm), The studied foe genobypes could be ranked
from heavier wo Bighier in [O00-grxin weight os follows,
Sakha V0 and Egyprian hybod 1 and Giea 152 1 might
be dhire 1o the big canopy or ligh lealarea which causes
shasling amd decrease the light penctration consequently
decrease pliosynthesis and the flling of grams. Ll
al, {195 eomfirmed tlse nesls m iz sty amd repoatad
that high mtes of fertilizer and fentile soiks would have
engreised yiekls but grain filling was lower with incneasing
£ rafes,

Bala prescated in Tiehle  show that the moisare
content of milled rce graims for the three ested rice
warietbes maged beiween 14.10% and 14.30%, there
was no significant differences in moisture content of
pnilled viee grains varietics. Also, daty revealed that

there were insagnafbcant effects i total carbohydmle of
milled grins amieng e genetypes, Milled Ace grains
of Sakha 104 had the lowest protein eompared (o the
other two varieties (Egyptian hybrid b amd Giza 182)as
given in Fabde 4, Whereas no significont differénce was
detected between Egyption bybnd | {lndicalaponica)
and Ceiza 182 {Indica), These resalts wre in harmaony
with those reporicd by Shen-XinPing et al. (2003 Tvis
kenenwn that meany Factors implécate the profein contert of
e gramn such &5 cultivars, climatic and eovironmental
factor: In sddition, the protein content of nice was affected
by anilling. This can be atmbuted to the fzct thoe the
cantent of protein in the pably nee 18 much higher in
the ouler loyer and decreases as we reach ihe inner
Eayer {Sotelo et al,, 19900, Totnl lipids content of milled
rice griins ranged from 003 bo 0,75%, Table 40
should be noted that Egyptian hyboidl reconded the
highest lipid while, milled grains of Gizn 182 had the
bowest ome, Deide given i Jiebir o shows that the milled
grains of rice varictics had different erude fibbers
content, I should be noded than milled groins of
Egypiinn hybridl rice had the highest content of crude
fibbers, while, the lowest content of cmide ibbers was
Tound in milled grains of Sokha 104, Table & represent
that, Egvpuan hybridl gave the highest ash content
when compared to the wo nice varscties under siudy
folboroed by Sakha 100 amd Giia 182 without significan
difference between them (Sakha 104 and Gizal 82,
There were significan differences among culiivars in
respect 0 chemical composition due the genetic
constiation of these genslypes.

Terdie A
hyslmal characters of vomy Egyplian rice goasty po
_____ Hi foe vaneticy Kice genatypes Whaening Cracks HINKL: prain wesght (gmi
Saldsa 1 Jaginica {5, ) RERE LY 34T
E. Hylmiid | Denebtiad Lo 140 LR RS RELE 24k
e (HD Fnahica i1 BRI 1 500 T2k
F-h:ll an LR L]
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Tahls 4
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Some cooking and cating qualily characters are time reguired te peak viscosiy in Japonica type 15
affected greatly by dofferent factors; others seem relatively less than the other fwo rice penolypes.
unaffected. depending on the degree of differences Amylograms of Sakha 104 (Faponica fype) show highsr
ameng genolypes, Data recordid in Tnbde 5 sl that breakdown amd mwch lower setback than the oher two
Sakha 104 {Japonica type) had low amylose content rice genotypes dwe to their lower amylose content, The
1= 1), low gelsimization temperaire {6 °C) and saft Egvpan hwbrd | recorded 1he bowest peak viscosity,
gel consistency (97.00). Mostly Indica and Joponica'  breakdown and sethack due 1o their imtermedinle
Indica rice genotypes had high amylose content aml amylose content. Also, this may be annbuwed o their
hard gel consistency, but the Egyplion rice varieties  parents which they are Japonica/Indica hybrid ahbough
Giizn 182 {Imalica wypoh and E. hybrd {Japoniea/lndica ey ane linw i pelalmisdion temperatuge. The Tmlea and
fvped had soft gel consistency (23,005, (100} and Juponica (Mndica types are fow i breakdown viscosiby;
Boww (19,703 and imermediace (21000 amylose content bui higher in copked paste viscosity ihan japonica type.
resgpechively, All nice genobypes were lown gelobnization. This in terms of solibs loss duning processng is relatvely
temperatune. These resualts ane due 1o that the Epyptian hald. The use of RYA peak viscosity, hreak down,
breeihng program breed and sclect for these chamciers comsistency, sethack aml tinse regquenad to peak viscosity
which acecpied by the Egyption consumers, is considered as gpood index for palaabality evalusiion

Data in Table 6 show cooking and processing  for milled nce flours amd starch.
characieristics for three different ree gesotypes, The

Firddt 5.
Some cosling qualicy charaeteri of wess Egyvpiias riee genolypes
Rice vamehics Rice {msaype Asshons ) Cotl cotanntoney (mim]  Celatmiastos wemperaiure (O
Sakda 04 oo 15845 183 ST Mk b (i
E. Hyhrd | Enedicaapan (M) AR L] AN i [
Coea £33 Resadves (1) 19,318 ik T
F\-ll.'\l L] (1] L]
Migkes s disipaatod by Bhe samig sor are mod sigmi Seanthy, ilfferesd o the 5% Jovg] By DR, 5ot S shodt, M meadiam, L bong,
Tardde i

*ome conking quuelity charscters of wome Egypiian rice genolypes

e

Teeree 8o preak; ) Sepback Copslaescy Seback  Comsbuency
Rice varssties Hie Cenolipes Emila) Pesl viscunily Heeak down 5060 Sl (] {3
Sakla [NL leponica d5he.} i35 e 12 ] [l w3 L
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Panel pest were determined comumonly by breakage. less timie for cooking than the oiher rce watcer rtios for
Expansion, whiteness and some other attributes of cooked — the three different nice genotypes, Data presented in
milled rice ane shown in Table 7. Allzo, eating quality Table T chow no big differences in oder and whiteness
of millezd rice determined mainly by its amlylose’  trait for all tested rice genotypes, The whiteness of
anvylopectin rio of thee starch. Datac i Tebde 7 show imillexl rice after cooking was roa alfected at any water
the cooking properties of three fice genobypes al different ratie, but ot mainly depends on milling methaosds and
watcr ratios. The Egyptizn consumer prefers shom and rafics. Also, whiteness and odor depends on genedic
s trrsbucert malbad nee than leng groms af milled Enctors of differemt moe genotypes. Water absomaion and
nice as clear i the table before cooking. Cooking times virlume expansien during cooking mre dircet]y affectd
la.r_gl:l-:,' dq'hcl'u.l:;: on ke !'rl'l:rp-cﬂ.iuﬁ of thie starch amd water |:|3,-' unl:,'{:m conient whike, HIII:IIEI:IH'I.I’_V! {!ﬂm‘j rqnned
rmEo. The japonica type Sakha 104 akes less time than that water sheaomion and volume expansion sre muinly
the other two genotypes. Rice water ratio (1:3) needs the fumetion of the surfice arc of milled aee. CGiss 152
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recorded the best volumse expanaion among the three
rice genolypes. even under the three nce/waler mtio.
Whiteriezs of milled nice after cooking was not offected
at any wuter rutic, The whiteness of milled nee depemiks

mainly on milling mcthods and milling rtios, s well as,
enetic Tactors. Therefore, the breeders seleet the new
lives o whikeness in the carly genenions.

Firihle T
Pamel tesl of wese Egyptias rice groolypes
: ] Bcfiowe conking Cooking ame X
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1115 7 L1 ¥ 23 B i
142 1 2] " 21 # 141
Rice varity  Rioo proolypes Ricelwater ik Whasenesa Seckiness Taxic Teotul cve %
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[ ] T T E fl THE
I:2 T i ] il A
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Siickiness 15 oive. of The most important propertics of
rice ety aaality for consumers. Water rtio and hardness
of milled s affect stickiness, bt the amylose coptent
is 1l maost important factor in this respect. Af (1:1)
rice/wadler rati for the three genotypes, stickiness was
beiter than the other raties xs shown in Tishle 7, The
Egyption consumers prefer short grin rice varictics,
although there are long grain varictics which have a
prood taste such s Gizn 182 ot (1:2) rice/water miso,

Abso the resulis recondod in Tl 7 for Sakha 104 short
prain vanegty with (121, rce/ water rtio. Joponica typs
rige variety Sakha 104 recordesd the best wotal score
followed by Indica type Giza 152 while. Indicafaponbca
e rice vanicty was the least one acoepeod by 1he refences
a5 shown in Trhde 7. These results may be attnbuted fo
the differences in size of starch granules in the diffierent
three rice genelype.
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