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Fig. 1. Types of chalky grains in rice (Morita et al., 2016)
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Table 1. Environmental factors affecting the qualitative properties of rice grain
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Table 2. Methods for assessment of qualitative properties of rice grain

&
Qualitative properties S s L5, Evaluation methods 2o sl b, Reference
Hyper-spectral remote sensing b 3,555l i Xieetal., 2019
Near infrared reflectance spectrophotometr 055 505 093k Sl Delwiche et al., 1995
Amylose content 55T (51 g N pectrop Y ol ) ’
Amperometric titration S gl sl 25 BeMiiller, 1964
Polymerase chain reaction 5 sl 2y 28, Bergman et al., 2001
. Differential scanning calorimetr HIC -.¢&, Normand and Marshall, 1988
Gelatinization temperature  oas Y5 sl ) X 9 y SR T L
Alkali spreading value oW o2s 33,0 Habibi, 2013

[ Downloaded from agrobreedjournal.ir on 2026-02-15 ]

[ DOR: 20.1001.1.15625540.1401.24.3.1.6 ]


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.1.6
https://agrobreedjournal.ir/article-1-1204-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-02-15 ]

[ DOR: 20.1001.1.15625540.1401.24.3.1.6 ]

\F"J.:'ili‘V")L“‘:“f)l'é’;}‘:"“‘:’.‘u?‘"O‘jl‘gsc‘))'f}i;4‘,)‘:‘3"

Al g o ol et L ol ] gl s
LBl g ol LBy kS sdias 0L
& Cu)l 5! 6l .(Allahgholipour et al., 2006)
b ek s i el Ol 5e glyls 4 S
Dl gt w2l G 1S Sy sl S5
b amlis glagils (S i sla S35 Ll Jsline
S S o3l HYUT S s gy oews I osliza
Syt 5 Cdey CodS el )3 e B 5 0l
e sLa S5 (Wang et al., 2007) 15l o
(St Sl bt St L s,
S L S35 216 (S e (S8
Y5 Ol ys goeie 0 diS (o ¢ 45T A
o 3 ol Bl leslaal b iz g3 Ol s DU
Ol yeis s BOT 28Ty sy 0 9 o gad los 2alS
55 JSC8) T s s (S ki gt ¢ g lo
S odas Olis S dicws ST ouis ol
a5 s atwlis sl by OT Ol oyl
5Ol am s Al Ll alie 5 ol Ol
aygoddip e awlis sty (ds gad O 5
Bl 4 LI B L or i 585 5 labad
oins DL ¢ glg (i iy 0 (S i
95w AT 3 b arulil ladls suoe OLd o 50
b 13 55kl Ol a2 ol a5 03 870 8
5 e bty 5 i by (S dicas luie (sl
oS Soge 53 Jlie)s sk g ke 5 S vy
o oL (St e 5T Ol 035
g o ok 5 p 5 Sty Sl ey Wil g 0w
.(Allahgholipour et al., 2010)

O San 5 e Jala Ly o on o
S e sLa S 3 5 (Allahgholipour et al., 2010)
S LS B8 5 s S bl Sl e Bl
oS Gl R el Ol 4 Dl sas
L oslinwl LB Mol ol 3 &
Y Jgu>)

Sl by (2l = 03 ISl 0 08 e ol
Lo b p s Vane (o )3 YF 1 a8 5 LT
ol b ol ¢l ) i OB S 5 e ST iz
ol 03T bl ki o 1) Lo 20 J 5
dsb L Con I3 pls 03,8 4w i Lagei o o
Ll diplsd ST e A FY U5 05~
Lpsd5plsd s e b #Y B 5 oS > b
5 o S a1 51 i 05 S I
.(Habibi, 2013)

e S ter (5 529 S 08 Y sle
BN FONEE Py NP PICIE [P SCIE A Py
2L 00 s sl Y Sl 4o
Ods Y Sl a s canlis slad 1 5
a3 VA LS00 10T aels aS 55 5 e ol
S Sl 4 (Habibi, 2013) cul 51§ sl
e e e L S 05 e (Y el
Sl 5 ey Olaj Sla L &5 Sl i il kS
315540 laasl 555,05 BLS ) edd abuy i
@l an 2551 0505T LY same el pl i
au godd - (Alkali spreading value: ASV)
{(Habibi, 2013) 3 35 s 0313 OL&S 6 o5 &y g0

T il ails Loy CkS )5 sl 0100 50
a3 Gk Ol oS om0 gn a5 Ls s
oslizul 05 pl 3 L Ol Ol e 5 03 (255 &)l ~
S 5 e Sl e als 5T Bl 5 355 e
Cadlas Sy ST pB ) Ol e 4 sl wals |
ol ol pLE) ksl e 3 g o 4l
Gl pU Lo od 5 2 5 o 93lS 0S5 5
‘Mu_l,mcu,wwj;ﬂ,wa\p;n Sle
e oL 50l Dl 0T Cssy i Ll
35 gn 0dad 5 (e plE)1 3 8 S se pl
e I U e e LI B
aals 03 g aldin 35 5 Ly olns 5 el (YL
D3l LS Loy LS 5y sl e


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.3.1.6
https://agrobreedjournal.ir/article-1-1204-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-02-15 ]

[ DOR: 20.1001.1.15625540.1401.24.3.1.6 ]

NPT AP Gy g et i ket e gla S5 5 1y i

&> Wy
Viscosity RVU
0
i

.

umopyealg
Filnen®

o N Plos
Minimum Vis.

o
Final Vis

=%
B

g i
=&

INE pont Scientific Pty Lid
12 is

Time mins

Fon s walis S gla S5 gomia Y IS
Fig. 2. Pasting properties curve of rice grain starch (Allahgholipour et al., 2010)
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Table 3. Confidence interval of paste viscosity properties in local Iranian rice cultivars

(Allahgholipour et al., 2010)

Starch viscosity properties
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wnlts S olwses  Confidence interval (95%)

Peak viscosity (PV)
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Setback (SB)

Peak time (PT)

Pasting temperature (PT)
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Rice grain quality: related properties and effective factors

Haghighi Hasanalideh, A.R. and M. Allahgholipour?

ABSTRACT

Haghighi Hasanalideh. A. R. and M. Allahgholipour. 2022. Rice quality: related properties and effective factors. Iranian
Journal of Crop Sciences. 24(3): 196-220. (In Persian).

Rice provides food for more than half of the world's population. Unlike other cereals used in the form of
processed, rice is mostly consumed directly with removal of paddy and brown husks. Therefore, considering rice
grain quality is one of the main factors in product marketability and consumption. Rice grain quality can be
considerd and evaluated by assessment of four properties: physical, chemical, sensory and nutritional value.
Physical properties such as grain shape, chalky grains, transparency and uniformity of grains. Grain size,
chalkiness and color are important features that affect consumer choice. Grain cooking properties (chemical
factors) mainly include apparent amylose content, gelatinization temperature, and gel consistency. Also, the
viscosity properties of starch grains are considered as an important secondary difference in cultivars with similar
amylose content. Sensory characteristics include aroma, grain hardness after cooking, color and taste which are
important and favorite characteristics for rice consumers in the world. Major nutrients in rice include; starch,
protein, fats, and non-starch polysaccharides. The key period for the formation of grain quality characteristics of
rice is early and mid-grain filling stages. In addition to genetic factors, the cooking quality of rice is strongly
influenced by environmental conditions, as the rice garin quality may vary from year to year or even from field
to field. Rice grain quality prediction requires the association of genetic information with grain quality
phenotypes in different environments. Despite the negative relationship between quality properties and grain
yield in rice, targeted cross-breeding to transfer the quality related traits of local rice cultivars to improved
commercial cultivars with reasonable levels of tolerance to environmental stresses as well as optimum crop

management practices, are among the promising strategies for improving the rice grain quality.
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