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Figure 1. Molecular structure of amylose and amylopectin.
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Table 1. Effective chemical properties on cooking quality in different Iranian rice varieties
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content (%)
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Figure 2. Gelatinization changes in different rice varieties during heating by Differential Scanning Calorimetry method.
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Table 2. Analysis of variance for gelatinization temperature parameters

SOV chesen  SUTT O TCO) RO ToC)  AHA ﬁt(l;“:] e
Treat Sl 9 10.72" 3.04" 349" 851" 0.11"™
Error o 20 0.26 0.019 0.051 0.022 0.032
CV (%)  Olss cu o 0.64 0.19 0.34 1.73 3.99

" Non-significant and™ Significant at 1% probability level.
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Table 3. Mean comparison of gelatinization propertiesin different rice varieties by Differential
Scanning Calorimetry and Little method

Variety o) GT Score T.(°C) T, (°C) To(°C) AH? (/)
Domsiah ol 3 4.76% 82.33° 73.70® 67.70° 8.25¢
Domsorkh o po 4.66% 82.30° 73.50° 67.35° 11.48°
Domsefid e 4.33% 76.66° 71.29' 64.82° 6.569
Salari Vo 4.36% 81® 72.47% 66.04™ 8.61¢
Hasssansaraee ety o 4.40® 80.33™ 72.79° 66.65° 6.449
Tarom mahali s oyl 4.46% 79.66°4 71.61' 65.30% 7.79
Anbarboo 5 poic 4.20° 80.66" 72.19¢ 67.39° 10.66°
Gharib o 4.80° 82.33% 74.09% 67.61° 9.58°
Moosa tarom b g 453% 79% 71.83° 65.75 9.29°
Tarom amiri el oyl 4.46% 78.331 71.48' 65.65° 7.20f
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AH: Gelatinization enthalpy, To: Onest temperature, Tp: Peak temperature, Tc: Conclusion temperature, GT:

Gelatinization score with Little method

FIFE) sl 18, 50 (i Sl ol 6l 555
2 i g Ermpsipl)l ab esalive (05 2 Jgj
bae o Dliaess Oliee Jlai Sl (a0 0 e Jid b,
Tole,S bgy SeS 4y a5 Jbjo sl las LIS
Sl poade lnls 0590 6550 b (T Bl
Sy dehwps 03 Gl e Erepd 68, 50 (e S
wle Gl oY G55l 4 e S85 A g e cnlple
sl Y oloy oae il i s sl
Sodly on Wl in 568, o oy
skl b (o8l 50 a5 ols oLis (Vandeputtea, 2003)
2 Slgige ad 5 jekeel G Sl bl il
Gl Jale ol il L3S 5b as Y ol
S5 5 Sbisn Al iy 5 sl iy ol

sl a8, g cpl o (Klucinec, 2002) s
5% 9wl 13 Akl b og S SG 50 sekeel (e S
ooz 5o 05 Oy 58 a8l nl (Y5 0 08 Jid (s,
oy S5 Gl gy 9y50 el S WD atie 55 Y
51 Lol bl o b (ol sine cglis (GT) iV
P S Dolis ol Y5 ln oY 65l Ol
50 b edalin deys SO s mhaw jo pB1
Logped e obal Glp 5l 050 6350 Bl
o5 oSy S5z b il a5y s mi s 2w
&l 5L 050§ Crydar O gl jekeel (e
L e b S olnl g Jlws 5 sl 5 oalde
b odnlie (p)5 2 Jg5 VVITA) 2 rwps o8, 50 (S5Y5
Oley e (n i 3 S5y o) 4 bgrye Slalllas jo

Jlaie [ yieS 09 Zpwpd 08 & bgype iy sl eV


www.sid.ir

Ll il 5 o, b (Sl @ o)) o (Y5 ols gm0y Se 5 (e Ve

T ‘AGJ s awlis .o sowlive t,wr:o 9 ol,:..ar:o
oY) oles g ool wSLeS LSS ekl
G5 e g0 mSheS ol LS axsl asls b
pls,l o (Witec, 2010) vas o 7, LS I o ok
oSS Loy jekeal wo s Syl 0929 b 5 aslllas 3,50
pY Oyl ax o Ll s 5 o 158 ooguse G p0 g 0y
Sl oo Dglds cpl g 090 Dglitte Al Y5 9,5 sl
s sl ‘53);37)‘51.3.{! oShaS ol bl 4
e 5o ylbgme bliyl 50 (F Jouz) Swsen
olid (F=+1AN) o,z doy0 g To o 2oy S Jlass
ls

pMel guulds (i 4z )0 plghe 4 &S (J )l 4o
(Tp) o9 0

OSskeel g jobeal sl sSIse (o (S9,000 Sladian
5 P gl 05d e 05 o (285 (ROOS, 1995
Olpeds ol Gl o5 Sl a0 U oS o0 S
aS ool lis Oladod ey Dgd oo pdbows
il YL Gab Y Gl Sl oyeengles ax e
Llg> Coy > )0 (S ) alwlid la gl S
Lol sla ools 5 eoliiwl b (turriaya, 2004) cosls
ol eamolas wsl ey Ty ds 0/ DSC oK
ally (g iy e bladdl oy s )0 08, a5l
FL uaM i Jj..\? le.(boé‘b 50 Cewl ).vwl...a )
AU doye S Jleixl mhaw jo cwyp 9590 a6
Sy plByl 50 Ty Glie Yooz o ks (g)lo sme
ogr o, ol 4z 0 VYA -VF/+Q odgamme 10 (o)
P 08, Gl S 5 st o8, lp jlade op i)
2oz sl SlSy gl can jeas aldl (0
Slp Sty Oyl g ansliS 3l anlis sl sSge
Teo, ) ol 5L s S jlisle ol annss p» adé
S N Jgaz sla sols jleolal L . (et al., 2000
¥ Jsoz j0 ab ealive audu po 08, 10 55 oy Ol

Lo b oz wo)s G (Sarod 5l Jol> il &
a8 pasie (F Joaz) ab Y5 iy 5l 9590 55
3g1 Lo gme by O Jleixl mhaw jo bl ) as
Sl oo ekl ol aSGI 0ezg L (r=+/FA)
Lol oSl S5 iy g |y oY
Morrison et ) salss ol o sV 5l Gy oo o)z
Wil ydas o8, oy oy 4z cplply (@l 1993
Sade g aslail goea a4y |y o oYy Sl cde 4
Folin C3y CobeS g )d e Y 1) Sy

b9y 3l Jalr (Y5 Slho o (Ko T Jgox
xS o 2ey0 5 Sl (sl 5
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Abstract

Rice cooking and eating quality are the most important factors for accepting a variety by
consumers. To determine the accurate gelatinization properties of rice starch with Little and
Differential Scanning Calorimeter (DSC) methods, this research was carried out on 10 Iranian rice
varieties. All varieties were similar in amylose content and gelatinization score with Little method.
The starch properties such as gelatinization enthalpy (AH), onest temperature (To), peak temperature
(T,), conclusion temperature (T.) were measured by using of the curve derived from DSC. Analysis of
variance showed significant differences between studied varieties for gelatinization parameters
obtained from DSC method, but there weren’t the significant differences between varieties for
gelatinization scores derived from Little’s method. The maximum and minimum enthalpy (AH) was
observed in Domsorkh (11.48 j/g) and Hasssansaraee varieties (6.44 j/g), respectively, but Domsorkh
and Hassansaraee varieties had similar scores for akali spreading values from the Little’s method. In
varieties with the same amylose content, lipid-amylose complex increase crystalline structure of starch
so enthalpy for gelatinization will be increased. Data analysis showed that there was significant
correlation between lipid content and enthalpy at 5% probability level. In mean comparisons between
varieties, the minimum and maximum onest temperature (T,) were observed in Domsefid (64.82 °C)
and Domsiah (67.7 °C) varieties, respectively. Also, there was the significant correlation between
onest temperature and lipid content. Results from current research showed that the Little’s method is a
rapid and economical method for selecting lines and varieties with suitable gelatinization properties
(3-5 score), but DSC method can explain more details of cooking differences between varieties where
Little’s method is unableto explain them.
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