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Prediction of high and intermediate amylose groups based on the starch

physicochemical properties in rice (Oryza sativa L.) genotypes

\)ﬁ&d‘s\)}@.ﬁ

oS>

pole Ao (Oryza sativa L.) R USSP BIPEVEY lboss 558 Sles puast olul s Lo e 5 YU (5 shaeT (glooy 5 o iy ITAY Lo 390 (B

AFAZ100 (V)Y ol pl 8103

Slbid SLa sl ol 9 (0395w 9 Do guad § ol (WY 5 Slod (1S HakioT Ol a0 oo dlasly (g st 4
B )3 Lawgio Hokol 9 Vb jolwl 09,5 98 3 (A ¥ 9 bt S (@@ S 953 33V § Lawgin (Sighel oy &
IyB b3l g0 Sy — 39a g8y DAESS duwwge 33 1740 9 1FAE Lo 95 (b 5155 4w b Solad ol Slaes gl 7 b
Ty FTA> ol i 55§ Sleogas § (SAS AV (lo3 § aluel Oimn) 415 lbondi o) 3 oo g ki
222Y6T58um g 5 ol 31 03liel b J3 Ol 9 (505 9 TV G930 (218 (TN (TR 9B (T N Pl
Ol 0yl9 il Iy Bl gy 4 (Sldbgs 4 338 31 fols guls .Wiul (s w503l (Rapid Visco Unit) RVU vy cus
J81 09 55 . Nods (Gnisdinb 09 57 33 33 v 3l Y5 B § (0395w 9 Dhogas wlol y & cwigiile &5 Bl
o LA i 955 (Giydinb W3Sy tawgin Skl (Slgize b caigil ) Jold £33 695 9 YU Sokel (Slgixe b cwigil 14 old
3 Jolo gl .09 4918 Jakwl Ol jm wlel p B3 (G097 dlin (Ol (WY 5 S § (039K 9 Dlogas il
20 G0 Ve ol Qb WY Sd § ol (T g &7 310 Ol P 4 P g 5Ty 09 4 (i b 4
o N A9 09 F 98 i (Sl Do gad (y 3§ F90 OUT0 059 35l b g 41D Lawgio § YU Hokul 09 5 90 KA
38 9 00l pLomil (550l es” Oloj 58 9 0392 Fdu 0T 9 F T akol mallins (S 070 INI &) o QS VS Sbod 9 2l
R 395m g Do gas b3 ol 03wl BB YU 39T 9 Jrwgio okl (Slgixe (Sl y Mo G 5 LG § i
47 Dgd 0 Dgusme 4z 3 o § Ol (S8l 59y <O o pitoiar (SobT BB N b oS F 50 Od (Y5 Sbed § wiwlds
PB4 (liwd Cugzr (Mol G4 5 30 995 ! 31 U190 9 Sl T 5 BB 35 Svdab Sl (295 il G101
4 drgi YL T Lagho Skl Ol (s b (315 (g 53 Jho 4 428 b3 57 00kl 418 b ™ b o
Al o g Ol o33 AY i o 30 UL RVU s 1y s 5 Y4/04-£F/Y0 diald 30 ol (5 0351

(SR IPw g Dhogas § Slabgs 4 o (sl @b (@@ p GoleT isuuls” slaojlg

Bl o Yot P PN ) 65l b 5 538 oy Sl s o o gun Uil 035 5l s dlin (] WWAV/O/YI S Ty )b WYRE/A/TY 3Ly b
(mf@&»)dj,,u«f@j;,‘_,:jfﬂoutbgoujuA@,A,,x@joutzxwf‘u;@,'ﬁ,g;u—\

(mehrzadallahgholipour@yahoo.com :¢$ 5 Sl o)

Y4


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.2.4.9
https://agrobreedjournal.ir/article-1-920-en.html

[ Downloaded from agrobreedjournal .ir on 2025-10-22 ]

[ DOR: 20.1001.1.15625540.1397.20.2.4.9 ]

IFAY Oy €Y o 3led ¢ty sl Nl seh) ol alos"

A P s SR RS- S NP PN I
5 O Y5 las s Ol e ke Ol
S I 53 00,5 (Caihe S Sl sast
Ol L L;LAGSII &S el osls Olis QLi.ibjT @l:;'
saline Sl oS glyls wlie g 1 g ) seel
S5 a5 58 Dl guas 950 S ks
ot e a5 Z3L 385 55k 4 Wil g
.(Han and Hamaker, 2001) A LS
e gp Y smome 4t (2558 s Sl st
S s eds 6,8 esl HYUT Sy iy oK
3 by Ol gt (53,5 418 1 e sl e Lo
) S s Dl gt A e i ST
3 0dob (68 05l g OAh aby Olej 3 Olajen
Cbny CoS e b5 g ok b By
Sl gzt (o )33 55 oo 2 gema S 55 5
45" (Breakdown viscosity) ;:xi 285 LS s
Sy il g S s M sl
S (gl I Gy Do oliias OLES (s
3 Sl S 55 Sl 4 el o) g0 sl S
odas LS (il J_?JQ.ZV_A Solales ool e
Sdoe J b s annlis gladils gHlul 5 DU 4 s
il e ST e Y CaS 5 Laes Jlals
sels= Lol Sired Gl Kb
Ol (Ko 5,5 YU 23lie Y gors 5039 J5 U3
(Han et al., 2001) Cwl Jj o s pl s oduas
3 005 Y5 sles skl Ol o Il (Koo
Slita Jds 0 Sl (Sen (505 8S5 Dl s
Sl ol s oo 55 50 LS 1 ol
;.L._“q- S9s— -(Pang et al, 2016) 45l
S i s OS] ol (Setback  viscosity)
uf L ST> 5 (Final  viscosity) ol ¢
S 5 S 0da30LES 5 03 4o (Peak viscosity)
S el Ol 3 o (1 ey 4 wlis O3 4

cMJQW}c:};.ﬁﬁfc;f@jMuﬁLijw

Yéo

doddo

Sla et li s g 5 ez @y A5 LS )

el a0 5L gl (sl 58T 51 6ok )3 S E;
STy 5 Ldey oS 035 o L i e
OB IS 3ol sl by w355 on bl i ol
Shls 48" L g U1 A 5 JLinas o
S ol S sl S 503 s wlie B o iS
sl 4S5 5l OB S e OB WS U
S G ol glaasl s Sl gladle s
s or n S Sy 5 Sy i
asiy JolS als D) po 4 g badis i 5 0055 o0
Sy CiS (Pang et al., 2016) 3 55 oo (3 s
s 33 Jold i sl ol OT iy b
\,st_ga_s\;u)ﬂgc;}_g@:&_}_l:ﬁT”,_LfT
sla L5 (Zhou et al., 2002) das o JSis
(525553 ¢S T 55 kel O on el
OS5 Olgn 5 JS plsd 5 S5 O 5V sles
@QC})S‘)?t%%J)WﬁG‘J
w.:)\:@ﬁrﬁj\(@gﬂﬁ&w\iuﬂj)
kS 55y Cadien Dl U analis gla S5
Ol s .(Bao, 2012) 5 jls 51 o o &Sy 550 5 Sy
Sl a8 Cil ags Dls g ) ails S skl
055 g0 o2l gy STy B 5 ey LokST oy
Cdey CmS oS s oS 4 0T Sl eslizal Ll
Sk s sl 5 bl Oljee b ol 55
5okeeT Ol e 5 Ain S 5line ST 45 5 Cbny
vy 5 &S5 CadS 55 £ 55 e SabB SleS &
A_fia_ﬂ»\c.,\_i:l«;_&:;’.:)\u\_ﬂ)csj_g‘x_}b
N S 5 N esliial U oy Edey iST L5
355 ol plberd 5 (SO (o Sl gt
039 ;4 3a Y gane il 3 ol Ll (Bao ez al., 2006)
Wl 03 55 gaT 0180 5T 51 bzl p jltene
(Cagampang et al., 1973) 1, 5 di_;l...alflf

L:Q‘}Ju_n\)c.l_&s\::gc)f@lagubb)fuij‘f


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.2.4.9
https://agrobreedjournal.ir/article-1-920-en.html

[ Downloaded from agrobreedjournal .ir on 2025-10-22 ]

[ DOR: 20.1001.1.15625540.1397.20.2.4.9 ]

Mg 5 YU (65 kT (slaos S s "

e 3 S Ol a4l el 05

Lo, s ey S ol S e (gl )
5 5 Sy Syt 1L o
skl (g sma amr o AB e g 2B, 1
L§l—“uﬂ"'l—:" Ol e (bl 2 i C:J_; asly awlis
ot iy on Slg (S Lo e ¢ S i
L on S s Sy S ey Ll
o= b, g Lwlis (Allahgholipour et al., 2010)
Ol gz 9 Oad Y5 Gles casls Jskal O 5
23Sy 5 Cdu CoiS el Sl m (RS
dolss ol 15 i) g sl i3 ol o6
.M@ﬂ@gwcﬁw\ﬁwﬁébb
las @ls YU 5 5eaT Ol e U i L5, Y sane
11> Jas e 5 sheaT Oljon b pB)l ¢l Ok Y5
Q\Hl_g(alj)\),la_w}:»l_i‘}ﬂ_g s Y5 slas
Lib o 5wl UYL Y gles (glyls ol sl
Gkl Ol e s b5 42-)?\ (Pang et al., 2016)
T 3 RSy Sl s 5 0 25Y5 glos
Lol el 48 8 15 aalllan 550 (rns 55 4
Ly ges s SLI L 5oL LT oy Soen
sBao er al., 2006) 3,15 5425 LT s (glodomy
2= s (Xu et al., 2015 5 Chen et al., 2008
los caihs §sdeaT Ol e s adaly () 5 5hte
Sl 5 (25 S s Sl a5 0 Y
Lo ke glaog § ol olulis gls osls
o ) gl s ol g Caliiee 2155 W
Cny CadS b it o6l e 5 OLT 5,1 OB

by 59y 9 g0
o—Y s 03, ENURIPS V) WY R
05,5 o530 s () ) Lalls
5 35 YY 5 (o3 YON-YV/O) Y LT
(o3 VA=Y /) b gt 5y LaT oy, S 5

Pl bl o S S e g e (g S
Vsoms g 0l &Sl 5 oy kS lls i
Ss0m 3 b S X coml (S b sl
Sl pLE)l ¢ Julie s 5 ddb e (oYU Sk
Gl Ysame ol &Sy p = o3y o aS
s 3 2t (S M Yy S5 3
(Yan et al, 2005) &ib o by Sdino
Jols g 4l a i (2558 s glaadl 3o
S e S 5 Sk 5y (S5
9 bl o LB (gl yls «(Consistency  viscosity)
q_kswcu,\,gaf\,,},@gg_:&;u@hx
sb 42 (Bao, 2007) s Lt skl 015 b g
Gl &S 55 5 Lty CodkST L i o)) IS
S hmer Sy 3V YL K8 1l
Rapid Visco Unit; d>ly e ,2) YO 51 500l
ol ol (Shu et al., 1998) dxwa (RUV
O‘)—?CM‘ SN ol 4 5 3550 il (558K g
3,05 5B ST 5 5 Cdey kS el (6l e
.He et al., 2006 5 Yan et al.,2011)

L Lo o ogr Jalse 505 51 55 0s Y5 (sleo
o) (Juliano, 1972) Gl ¢S 45 5 Cdey CtS
ks g 1> (SuST S oy Vsans ol
ey S g bn 0l s 385 (oLl Jgloee 5o 0
Slos L o slaails 58 0 oL (A y> V/Y)
o0l o 5 4 YL 5 Lo gt oy O 25V
el Joloe 53 5105y 5 a8 4 2 ¢ JolS 4 s
Jdus (Little ez al., 1958) A il ool b 53,
23 0db Y5 slas OLwT 5 oslu L;)_:fcj\.l_ﬂ
oslaiul 540 Wﬁ)}ch},} ol slaasl
os V5 sles (uliano, 1985) 5,8 s )\,
Wl Sy Ol g e U Cote  Stmed 51yl
Ole s o Wl YL s oY sles b = CB)\
Y5 sles ghls &7 Wbl 4 S (g b S3o
AL e cdzes Lo e b ol


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.2.4.9
https://agrobreedjournal.ir/article-1-920-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-22 ]

[ DOR: 20.1001.1.15625540.1397.20.2.4.9 ]

Y4y QL:MU Y AJL;.@ Lr:.m:.: .u:- ‘"‘.J'J'l' g|)) r}k— 4\1;;&“

dlﬂ)}\ Sy c:fv Lsh&‘::}’)’ M‘:)}@Td‘}bu_g sl ‘uﬂ‘ﬂ‘ﬁ GGAL-A‘—\ d_g.)o-

Table 1. Name, parents, origin and amylose content of rice genotypes

osle Ersbosss SiskeTos 8
No. Rice genotypes Parents iy Origin cliss Amylose group
1 RI1843040 - Saleh x Hashemi Ao x bl RRII'-Guilan oS High YU
2 RI1843056 - Saleh x Hashemi Ao x ila RRII-Guilan oS High YU
3 RI184314 - Saleh x Abjiboji Ao x g 2uT RRII-Guilan oS High YU
4 Saleh Ao IR39385-20 x Khazar ,7#IR39385-20 x RRII-Guilan oS High i
5 Sepirood FYSRU [(Garmsadri x IR8) x IR28] [(sotep £ x IRB) x IR28] RRII-Guilan oS High YU
6 RI184347 - Saleh x Hassani o X g RRII-Guilan oS High YU
7 Nemat S Amol 3 x Sangetarom ¥ JTx abe&e.  RRII-Mazandaran o5k High YU
8 RI1843223 - Saleh x Mohammadi Ao X Gdazs RRII-Guilan oS High YU
9 RI1843228 - Saleh x Mohammadi e X Gdazes RRII-Guilan oS High YU
10 RI1843267 - Saleh x Mohammadi Ao X Gdazs RRII-Guilan oS High YU
11 RI1843230 - Saleh x Mohammadi e X Gdazes RRII-Guilan oS High YU
12 1IR36 - Foreign cultivar &= #5, IRRI>-Philippines ek High YU
13 1IR28 - Foreign cultivar >, o5,  IRRI-Philippines ek High YU
14 RI1843112 - Saleh x Abjiboji Ao x g el RRII-Guilan Rkg High i
15 IR58 - Foreign cultivar >, o5,  IRRI-Philippines ek High YU
16 1R60 - Foreign cultivar ., o5,  IRRI-Philippines ki High YU
17 RI184401 - Sepidrood x Abjiboji Sgpdkes X 2 p 2o RRII-Guilan oS High YU
18 RI1844222 - Sepidrood x Hassansaraiei 355k X g sy RRII-Guilan oS High YU
19 RI184402 - Sepidrood x Abjiboji Ao x g 2ul RRII-Guilan oS High YU
20 Hashemi Lol Local Cultivar s 0y Guilan oS Intermediate L g
21 Salari eV Local Cultivar s 0, Guilan oS Intermediate Lo e
22 Alikazemi P lgps Local Cultivar s 0y Guilan oS Intermediate L g
23 Hasansaraiee o) Local Cultivar s 0, Guilan oS Intermediate Lo e
24 Ahlamitarom ool colal Local Cultivar (s 0y Mazandaran o5k Intermediate L g
25 Anbarbo g Local Cultivar s 0, Guilan oS Intermediate Lo e
26 Daylamani Slebs Local Cultivar s 0y Mazandaran o5k Intermediate L g
27 Domsefid g Local Cultivar (s 05, Guilan oS Intermediate Lo e
28 Domzard olowps Local Cultivar s 0y Guilan oS Intermediate L g
29 Tarommobhali (dep b Local Cultivar s o, Mazandaran ol Intermediate Lo e
30 Taromamiri &l Local Cultivar s 0y Mazandaran o5k Intermediate L g
31 Binam el Local Cultivar (s 05, Guilan oS Intermediate Lo e
32 Domsia olowps Local Cultivar s 0y Guilan oS Intermediate L g
33 Abjiboji e pel Local Cultivar (s 05, Guilan oS Intermediate Lo e
34 RI1843046 - Saleh x Hashemi Ao x ila RRII-Guilan oS Intermediate Lo g
35 RI1843052 -- Saleh x Hashemi Pl x odls RRII-Guilan oS Intermediate Lo g0
36 Ramezanalitarom el Jdelas,  Local Cultivar s 0y Mazandaran oS Intermediate L g
37 RI1843510 -- Saleh x Ahlamitarom Ao x plb alal RRII-Guilan oS Intermediate Lo g0
38 RI1844210 - Sepidrood x Hassansaraiei 355k X g sy RRII-Guilan oS Intermediate L g
39 Gilaneh kg [(Saleh x Abjiboji) x Abjiboji] (o x oy e X (g T} RRII-Guilan oS Intermediate Lo e
40 Gharib s Local Cultivar s ady Guilan oS Intermediate L g

1. Rice Research Institute of Iran (RRII)
2. International Rice Research Institute (IRRI)
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Fig.1. Classification of rice genotypes using WARD method based on viscosity characteristics

and gelatinization temperature
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Table 2. Mean of groups from cluster analysis based on physicochemical characteristics of grain of rice genotypes

Yoy S Yo 5
Cluster 1 Cluster 2
P Y 5 skaT s p6 Lo gze 55T o6
Physicochemical characteristics High AC Group Intermediate AC Group
s Y5 gles
6.92+0.16 3.98+0.41
Gelatinization temperature (GT) ? ?
S Ly S " "
Peak viscosity (PV) 326.99+17.90 268.57+14.17
S Lo Jil
. . 287.87+20.47 197.95+16.30
Trough viscosity (Trough)
S
39.11£10.85 0.63+£16.42
Breakdown viscosity (BDV) ? 7
2 St 4 L
Final viscosity (FV) 471.51+£10.91 322.99+11.81
S i S350
. X 144.52+13.43 54.42+14.96
Setback viscosity (SBV)
.
Sls 183.64+15.92 125.04+17.77

Consistency viscosity (COV)

(A y3) 5 5keaT Ol
Amylose content (%)

26.08+0.15

20.18+0.15

Viscosity characteristics are shown in RVU units
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Table 3. Canonical discriminant function and discriminator variables of physicochemical characteristics of

grain of rice genotypes
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Step Variable Wilks Lambda
1 26 S 0.022"
Final viscosity (FV)
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Gelatinization temperature (GT)

Dis 1 =-35.224 +1.482 GT + 0.069 FV

Canonical correlation =0.99
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Table 4. Stepwise regression analysis of final viscosity and gelatinization temperature for prediction of

amylose content of rice genotypes
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Model B Std. Error Beta T-test R? bound bound
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Prediction of high and intermediate amylose groups based on the starch

physicochemical properties in rice (Oryza sativa L.) genotypes

Allahgholipour, M.!

ABSTRACT

Allahgholipour, M. 2018. Prediction of high and intermediate amylose groups based on the starch physicochemical properties

in rice (Oryza sativa L.) genotypes. Iranian Journal of Crop Sciences. 19(2): 139-150. (In Persian).

In order to investigate the relationship among amylose content, gelatinization temperature and paste viscosity
properties and identifying the discriminator parameters of intermediate and high amylose groups in rice
genotypes, 40 pure lines and cultivars from two groups of high and medium amylose content were evaluated in a
randomized complete block design with three replications at Rice Research Institute of Iran during 2015 and
2016. Physicochemical characteristics of grain (amylose content, gelatinization temperature) and paste viscosity
properties including peak viscosity, trough viscosity, breakdown viscosity, final viscosity, setback viscosity and
consistency viscosity were measured by Rapid Visco Analyser in RVU unit. Results of cluster analysis with
WARD method showed that all selected rice genotypes from high and intermediate amylose groups were
classified into two groups based on paste viscosity characteristics and gelatinization temperature. The first group
consisted of 19 genotypes with high amylose content and the second group included 21 genotypes with
intermediate amylose content. In fact, the classification of the genotypes based on the viscosity parameters and
gelatinization temperature was similar to the classification of the cultivars based on the amylose content of grain.
Discriminant function analysis showed that only the final viscosity and gelatinization temperature completely
(100%) separate the high and intermediate amylose groups and identified as the best and most effective
discriminators (with an eigenvalue of 56.35) that are easier, less cost and time consuming, compared to direct
measurement of amylose content of grain. Evaluation of starch viscosity characteristics and gelatinization
temperature of rice grain in combination with multivariate statistical methods may be considered as an easier and
less costly method suitable for the classification of rice genotypes and may be used in breeding programs to
identify good grain quality rice cultivars. According to the fitted regression model, it is possible to predict the
intermediate to high amylose groups of rice genotypes in regard to final viscosity value between 290.50 and

493.25 RVU with an adjusted R square of 97%.

Key words: Amylose, Cluster analysis, Discriminant function, Rice and Viscosity properties.
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