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ABSTRACT

Four Sri Lankan traditional paddy varieties (£l saniba. S sambu. Pathing samda aied Kahamadlil were subjected 1o an experiment 1o
determine physical properties and water absorption capaicitios Physical Properties such as dimensions and gramn passes were meastired sing
laboratory test metheds. Whereas athe properies wete ealcitnted Baseild on reltionship equations. Major dimensions (Length, Width and
Thickness), 1000 grain weight, seometrical mead disimeter surlice aren volume, spherteity and aspect ratio were signiflicantly differem
(p=0.05) among paddy varieties. While similar phyoeal propuiivs (00051 were also vhserved. Water ahsihption capacities were investigated
by steeping paddy samples in water, controlled at 70" Bispertive smmples, hiving difterent holding tmes, were drawn timely for the moisture
analysis. As a result of steeping. moistire contents of ey Eimpdes had heen: inereased to virtous levels (p=0.03), Although rapid moisture
inerement was observed at the initial staee of steeping Subseaient v, e of nhsorption was declined by renching to the cquilibrivm where the
hydration rate was insignificant (P=0.051 Al e viiogies tepotted helr highest water absorption capacities afler 5 hours of steeping and
wetre ranged from 28.22% to 30.97% (wet basis). While D iafithe simiba, Suifiis s tnd Kahomaald tet orded the highest water absorption,
there was no significant différence (P00 05) hetwert these (hive vitielios i wote absarption. The varietal differences and steeping time were
significantly influenced (P<0.05) on water absorption copiiemies in gl
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INTRODUCTION vomposition and  distibution  of  nutrients  within - graings
simtiltaneonsly (Otegbayo er al, 2001; Sareepuang ¢ af,
Since ancient eras, Sri Lankans has used 1o cultivite dilferent 08 Mir and Bosco. 2013, Kale er al, 2015), Quantitative

indigenous traditional paddy varictics (¢ 0 Save Lo o
order to fulfill their dietary requirement. Usilly piiddy s pich
in macro nutrients such as carbolvdrates. proteiis e aiid
micronutrients, namely minerals and vicinis 0 Vit T
healthy living (Ejcbe, 2013). Sri Lankan woditiong pradily
types are more eminent owing fo irs
organolaptic and cultivating  features b addition (el
nutritional value, Therefore, at present, most padide Fariers i
Srio Lanka moving to cultivate taditional paddy vatienjes
parallel to the demand built up within Tocal aisd filemition!
market. Morphological properties of any 1vpe of podidy Capjery
are an important tool for designing equipment fon e piipose
of harvesting and post harvesting activities like deliilling
drying, handling as well as storing (Bashar or ol ‘0140,
Improperly designed machineries and faulty operdtions coild
be effected on physical quality of paddy by creating crael s
breakage consequently reduee the warketing Valne (Gl
and Prasad 2012). Steeping of paddy is common praciice mid i«
a eritical step in parboiling process becouse i s oo
completing gelatinization of starch and choone th

dat on hydrating treatments are useful in finding the effect of
vilrables, processes  and  designing
provessing cquipments accordingly, (Taiwo er ol , 1998: Abuy-
Cihanmam and MeKenna 19974, Verma and Prasad, 1999;
Bhattacharya. 1995). Aim of this study is 0 quantify water
ahsorption capacities and physical properties such as thousand

plitesy aptimiziig

ttgue inetheinl
gttt weights axial dimensions, geometrical mean diameter
(LML) surtace area. volumes, sphericity and aspect ratio of
lote See Lankan traditional padidy varieties,

MATERIALS AND METHODS

Samples Preparation

Pwenty five kilo grams ol commercially available four
trwditional paddy varieties, known as  Kahamaala, Rathna
samba, Sudieen Samba and Unakolta Samba  were purchased
from paddy suppliers and impurities of these paddy such as
dirt husk, immature or broken seeds, stones and other particles
wete removed and - shade dried. Dried paddy was packed in
polypropylene bags and  stored  in-house  conditions (28

|||.-|| fivi
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skl - N :
ML RHL 70-75"%), A portion of paddy sample was drawn Tor
the cxperiment from each paddy variety,
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Determination of Physical Properiies

The major dimensions of paddy were deternmined by mensi g
three major axial dimensions, length (0, width (Wl
thickness (T)  of randomly selected 100 arafns ol eacl o
using dial type thickness Indicator having the tesolition ol
0.01 mm. According to the methods stited in (Sadeehi o of

2010), thousand-grain mass of paddy variciies were det tmined
by selecting 100 grains randomly and weiphing by Gaingd disitl
electronic balance (OHAUS-PA2I4) with the avenvicy ol
0.0001 g. These measurements were repeated e tithes 1y

each variety and final readings were multiply by 10 to give the
mass of 1000 grains (Nalladulai of o/, 20021 The fnibortond
physical properties were caleulated vsing veasired dintiusions
according to the given equations: Gieometic Medin THimeier
(Do)- (1) and the Sphericity (Sp) =(2) ns deseribe itt Miliseniy
(1986) . The Surface area (S)- ( 3) as stated in Mot alse o f
(2005). Grain volume (V)= (4) according to Taneand Bal (1un7)
and The Aspect ratio (R,)-(5) as given in Varhamh hast er of
(2008),

D = (LWT)3 th
Sy = (LWT)3/L aire (2
S=mnDb? ()
V= 0.25[(/6)L(W + T)2] ()
R, = W/L S eterarmiter ()

Where, L is the length (mm), W as the widil (i) ol the
paddy and T represents the paddy thickness (nm)

Determination of Moisture Absorption € apacit

Experiment was designed based on provious cindles o
Kashaninejad er al. (2007); Mir and Bosco (2003 B or o)
(20035); Palipane and Valance (1977), wills i
About 10g of paddy from each varicty

e e itions

vore placet Sepiniatels

indry clean boiling tubes contuining cqual olurics il
distilled water (volume ratio, 3:1/Water - Padidyt shicl wope
already preset to the desired temperatuye (70'C 10 5y iy 1l
thermostatic  water  bath (Gullenkamp BIKSI500 Triplicnic
measurements were taken from ench puddy viilety Padds

grains were periodically remoyed, during o steepiog. il
starting from 30min and thereafier hy tine e als ap o e
hours. Then wet grains were allowed to diain oup eveesy wate
and sample was quickly blotted three-tonr tines witly (il
paper until the superficial water was removed. Then the saine
were transferred to a clean dry metal containet with o Wl ol

reweighing was done using the same balanee (00001 w) AL e
same  time,  moisture  contents of paddy varidies  werp
determined based on (AQAC, 2000 using iplivates ot bl

variety,
RESULTS AND DISCUSSION
Physical properties

Kahammala, Rathna Samba (Ma vee) ! iakola sombo aml

Suchuru Samba are popular as  white vice stinins @il superion

@:}

744

Mivor profiles. The major axial dimensions and  thousand
urnins weight of these paddy varieties are given in Table |
\ecording 1o the data given in table 01, highest values for
length, widih and thickness were reported by Kahamaala and
lwest dimensions given by Sudiou samba. Generally, major
three dimensions were significantly different (p<0.05) among
these four paddy varieties except the thicknesses of Reathia
simba and Unakola sambu. Highest value for thousand grain
Ntnss was piven by Kahamaala and lowest grain muss was
teported by Sudura samba. The thousand grain weights of all
padidy varicties were also sionificantly different (p=0.05) to
cach other. Major axial dimensions of paddy grains are useful
meseleeting meshes for sieve separators and in calculating
power requirement during the piee milling process. Thousand
prtin mass is used for caleulating the head rice yield and in
desipning of paddy/rice cleaners. using acrodynamic forces
fUilidge and  Prasad.  2012; Zareiforoushet al,  2009),
Caleulated Physical properties such as geometrical mean
diameter (GM.D), Surface area, Volumes, Sphericity and
Aspect ratio are tabulated o Table 2, According o the table 2,
although most parameters were significantly different (p=0.05)
Among the varieties, volumes. surface areas and aspect ratios
were nob significant (pe0.03) between Rathna samba and
Enatiols samba. Highest values for geometric mean diameter
(MDD surface  area and  volumes were reported by
Rahamaata Lowest values for above three parameters were
provided by Suduru samba. The highest spherieity was
teported from Unakola samba,  while lowest  had  with
While  both  Rathna  samba  andUnakola
cthagave the highest agpeet ratios (p<0.05). The lowes! was
recorded by Swevr sanba,

Foathetiiirlet
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L
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Figure 1. Moisture ahsorption capacities of Rathna samba,
Unakola samba, Sudurn saotha and Kahamaala at 70 'C

Phe suface area is o ol for determining the shape of the
seeds and s an indication of the behaviout of kermels on
oseillating surfaces during processing (Ghadge and Prasad,
2020 Alonge and Adigun, 1999), The G.M.D. is uscful in
eatimating - projected area of a grain. Projected arca s
stpportive to recopnize the grains behaving pattern in a
flowing fMud (air) as well as the convenierices of separaling
extraneons nraterials from the  grains during cleaning by
preumatic means (Omobuwajo ef ol 1999) Aspect ratio and
sphericity  mdieates o tendeney o either roll or slide in which
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Table 1. Dimensions and thousand grain s of o Sei 1 ankan treaditional paddy varieties (Kalamaala, Rathna samba, Unakola
seitthar s Suddvrw sumba)

Traditional Padily \Varicty | »;u;;_im.runlj Wdthtim)  Thickness(mm) 1000 wraip miss{g)
f\'m’.l.r.lrr.r..ru."..‘_ ' G 1 U B 2{YF )12 I2ROLND 55"
Rathnea sanihn ] IR 2001w | TRE 0 )2 |- 700 45"
Ulnekota simbu [ERLR I 0 Y 3= | e gt 40800 28!
Sty sauib s L S | | 1.651 015 S.7240,1|
Table vatues ate the yean — SIY 0] eplivg Hites b the same column, shear-same super Lrpt Tetters, are not signiticantly

dilfgrent (I 003

Table 2. Physical pavameters  of Geometriead Medi Dig et (G M D). Surbaee area, Sphericity, Volume, Aspeel ratios for
Kahonawlo, Ratlovg sinidit, Unakola samba and Suduen sanba

Paddy Variety — (f 6.0 L) Sutliee et | Spliereity Volumetmm') st ratio
Kohayiala A R T2 R T J (An ot 2564 L) 26 0a7=.01"
Uinukela Sumba SR (S ER IRl LSRR AT B0 S0 L V& X T
Rathna Sambi a2 1) fifi=2 R1 A 00" 15 86 <2 0g" 0424000
S Samber L8 4 1) | 22,3U: 342 A6 L] 1028 =2 0, 3520.02°
A 2
Fable values are th e © STY B eiliiates Valties i1 (e s colum. shear s superserpt letters, are not significintly

difterent (P =005

necessary for designing hoppers for the milling process Loy
the values of aspeet ratio and sphericite senerlly indicar o
likely difficulty in getting the kemels 1o roll fhay (hat o
spheroid grains. (Ghadge and Prasad. 20020 However ol
physical properties, measured of a grain. con be nliered will;
the variations in moisture content (Rashir or o/ 2001

Muoisture absorption pattern of differen padily vivietivs

As explained by Lee and Rogers (1983 1l amd el
(1980) & Palipancand Vellanki (1977) sieeping
out below the temperature range of velanmtion  hecaise (s
temperature would facilitate to minimize inveversible swilling |
solid leaching due o grains splitting and — enlpneiig i
rapidity of water uptake (Danbaba er o/ 2014 - Ahvomibor of
2003), The amount of water absorbed by the grafis durin
steeping is influenced by several fictors For Instiiiee. initiil
moisture content, varietal differencos (phvsical atd ehivicl
composition), steeping time, pH and temporatine of e wino
(Ejebe, 2013). Initial mosture contente of Rl
Unakola samba,  Sudura samba  and

vits ot

Sy
fuhenmitgfiowere Touiiil

as  13.5550.11%,  12.44£0.07%. 11924027 il
13.5840.13% (wet basis)respectively Atterwards, the miistun
contents of above paddy wvarietics had been incrensed o
different levels (p<0.05) at different <t P e periods . As
well as, despite of initial moisture comtents it (s

varieties were obtained almost sinmilae ncisture contene ol
end of steeping process. For furt

wer clanhications, gritplis wept

plotted for moisture absorption pattern (“5) versus steeping
times for four of traditional paddy varictios oo ilisated i
Figure 01. According to the Figure 01 o commois patior could
be observed for morsture absorbing 1 all four padily vaiie:
The graphs (Fig.01) clearly indicate. 11 st M ifinules

steeping treatment, all paddy varictics displaved aphil molsie
merement. Tnother words,the highest rate ol hvduitionwer e
reported at the fiest hall an howr of 1,
point.Unakola  samba  and  Kahamaolo fndicated Bighe
hydration rates than other two vavichics. Therealier (ion
30min to 240min of steeping. the vapidiess ol st piliting
was declined progressively. Even il the istie Toele e
mereased  significantly  (p=0.05). Studies of Palipine aid
Vellanki (1977) have revealed, that e
into the grain is driven by the vapour pro e oendion

sleeping i

e ol swater diffision

hetween outer and inner periphery of the grain, Water enters
e prain miix via natural capillaries in the outermost lyers
altlie grain (Becker, 1960). Slight swelling of grains by reason
Ul hat soaking. are also created some paths for penetrating
water o the grain (Palipane and - Vellanki, 1977). As
hvdintion proceed water content increases steadily and with the
weakening of driving foree, absorption rate decreases (Resio ef
. 2005) However, at the final stages (240min. to 300min.).
nofsture contents of most paddy  verities were remained
canstant (p-0.08) by attining equilibrivm state with the water
edimi Achieving ol an equilibrium state was resulted the
neatralization of net water  movement through  the  grain
straeture. Saturation of starch granules with water in a given
temperiture. and/or inhibitions ol capillaries on seed coar are
some few reasons for this equilibrium (Becker, 1960 Palipane
wil Vellanki, 1977). Varictics like Swelur sumba and Rathna
sntha showed this satardtion carlier than the other varictics.
he peak moisture coments of tested four paddy varieties had
cxliibited an the 300min. of steeping. Under the peak moisture
levels, Unakola sambo, Sudirn samba and Kahamaala were
fodnd with 30.9740.00%, 30.64+0.17% and  30,88:+0.06%
(b ot moistare absorption capacities respectively, However,
fhere was no significant difference (P>0,05) among the three
vaieties (Unakola sumba, Sudnrn samba and Kehamaala) i
water alisorption capacity, The variety called Rathita samba
showed comparatively Tow teading for the same steeping time
by dequiring 28.2240.20% (w.h.) of moisture content. Futther
cvitluittion of all of these daty revealed, time ol steeping and
varietal dilterence significantly influence (p=0.05) for the
muistire absorption capacities and the rates of hydration in test
prcddy varieties

Conelusion

AL pitddy warieties have common hydrating pattern during
ciitite Steeping process at 70"C. At the beginning of stecping, il
ey vapid water absorption. followed by the slow rate of
ahsorption until graing reached o the equilibrium state. After 5
howr ol steeping tme, traditional paddy varieties displayed
ahont 25 30%, of peak maistre inerement. Time of steeping
and varietal difference s influenced on the moisture absorption
itpaeits . The varieties such us Unakola sanba, Sudury samb
amd - Kehamaala were similarly reported the highest water
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holding capacities than Rathua sumbo Kb vits 1
traditional paddy type having highest Tength, widll Qe
thousand grains, peometric mean dizmcter (130§ IS EIRE
arca and volume. While Sudurte camba was the agiciy wiili
lowest length, width, thickness. o Pl oy
geometrical mean dinmeter (G D) strliee e ool
aspect ratio. Unakola samba and Kol the hiclest o
well as the lowest sphericities vespectively Elihest aspiet
ratios provided by Rathna  samba ol Uiolole nilh
Volumes, surface arcas and aspeel rutios are sitnilar wiioho
Rathna samba and Unakola saniba.
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