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Background and objectives: Rice is a good source of energy and has the
highest protein efficiency among plant proteins. However, its protein content
is relatively low compared to other cereals. Seed storage protein in rice
classified into four groups: albumin and globulin in aleurone layer, and
prolamine and glutelin in endosperm. Therefore, during the bleaching
process of rice grains, albumin proteins and part of globulin are removed by
its bran. Since the protein content of the grain and its amount will be directly
related to its nutritional quality and due to the importance of rice grain in
diet, seed storage proteins quality in a quantitative and qualitative breeding
population of rice such as two new mutant cultivars, Roshan and Shahriar,
with their parents (Nemat and Amol3 respectively) as well as qualitative
varieties, Sang-tarom, along with two different varieties of brown and black
rice was studied.

Materials and methods: Qualitative properties of grain proteins were
evaluated based on their solubility as well as the seed storage proteins For
albumin, globulin, prolamine and glutelin proteins. Quantification of stored
proteins was performed by Bradford reagent and quantification of their
subunits by densitometric analysis.

Results: The results showed that there is a significant difference for the
amount of seed storage proteins of different rice genotypes. So that Sang-
tarom and Roshan cultivars had the highest amount of albumin protein
(19.53 and 22.40 mg/g respectively). This was while the brown grain variety
with the lowest amount of albumin and globulin protein and the highest
amount of glutelin and prolamine proteins has the highest amount of total
protein (1640.43 mg/g). Evaluation of the banding pattern of stored storage
proteins also showed that this banding pattern was the same in different
genotypes except in Roshan (60 kDa) and Shahriar (13 kDa) mutant
cultivars. Densitometric analysis of protein subunits also showed that the
highest amount of glutelin subunits was present in Sang-tarom cultivar and
the lowest in Shahriar cultivar and brown grain variety. Also, the highest
amount of prolamine subunits was observed in Sang-tarom cultivar and
brown grain variety and the lowest in Shahriar cultivar. As Shahriar cultivar
was able to have the highest amount of glutelin to prolamine protein.

Conclusion: Although the profiles of seed storage proteins in different
varieties of rice are the same, but this pattern is different in the two cultivars
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of mutant Roshan and Shahriyar. So that, the absent of the 60kDa subunit of
proglutelin and the 13kDa subunit of prolamine can be used as protein
markers in both Roshan and Shahriar, respectively. Our study demonstrated
that although there is a significant relationship between protein subunits and
the amount of stored proteins, but there was no significant relationship
between stored proteins with different quantitative and qualitative rice
cultivars. Therefore it seems that improving the seed storage protein quality
will probably not limit the improvement of new rice cultivars with desirable
quantitative and qualitative characteristics.
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Table 1- Characteristics of some quantitative and qualitative characteristics of the studied cultivars and varieties.
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Table 1- Analysis of variance of seed storage proteins based on their solubility.
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Table 2- Analysis of variance of densitometry analysis of protein subunits from SDS-PAGE.

jnunqgng durue[old a0l

e oo 0T

jiungng aurwejold e(y¢1
.(;{(‘_q,. EG)IEI F[u’nv':n

nungng ey |
He=r ey

Junqns 1seq UIAINID B
(¥6p=r AT eyg] S

Hunqns diseq UIPINID BAN0T
f¥e=r 469 oL ST

junqns uinqorH » BANCT
6T gz Im ST

Junqns d1399e ulAIN|D) BYOE
o= =2 eiog ST

Jungns d1j998 UIIND BSE
SR [ BOCE SP T

jungns urIN301d BANSS
e rIsS ¥V s

jungns urpInSo1d BAN09
."7-[(\.4- 09 V{r{fﬁ‘?

nunqgng eay06
e e@06

junqng e@y01 [
He=r v@AO11

nunqng ed@y0¢!
o= eiog ]

Jps=r (G2

A'O'S
) o

- SEVETOY  LY680¢

w SCTLBBLITE  €1°T09YL

w £9°LYTS0T

96" 10SL

w 09°659568C  TLTO891

w €9°869€9C  08°7C801

4w SL'OILSST  BL'ELYY

« CS0816SS9  0€7TSTSE

w IP0IV68CT  €1°0LLEE

w 10°68¥STS

189,68

v SLOLEOEL  LOSYYIVI

w EVPSLTI 60°869
w SL'SILYLY  V8TTELE
w 909176€ YyLET
9 14!
sad£jouan louyg
fifigres =

Yy

8C°6¢

96°CI1

ST8¢

S

'8

(RN

6L°¢

S

60°S

818

8891

¥$9

€0y

(%) AD
e o (eCor)

Ao ) bl Jlaz ch..« 23,3 sae e

** Significant at 1% probability levels.



Olyed g 3, 8)le (age [ ngl0 > (S gp Sl (b))

s Aen) ol peliantl sp s an | Ol on 2
Clacnss )y (VY707 5 A/EY TNV N A/YY
als ayls 5 el S 25 o3 55 eV
105 ¢35 5 Ol S Y Ul 5 o i (Sle s
L Ol kS Vo dly 5 Olsee o 5 S ol S
SYNYV Y oVY s Sa) Jsls olastl s o
LT s Ol cp 5 o S0 b 51 (Y/YY
(0/40) A sdalie ool S 035 53 55 ol slS
§ o ool il gla 5y wit.a dslis
&“V’})‘Sb\: ol e S s LAQT&LAJ\;-UJU'
R e
Olse (n 5 o islS (5L 5 ol sladls 5
Sl WYY 55 Lls 1y sy 1S sy
s sl S 35 55 eV slacnts
s P a) L g s 1y Olsee oo 5 s Slosgd 4l
S Dt 035 6 Js OAT 5 YT/AT
o= G/ sl ol sy Al Ol
G Ol 1 5eS Lok o3, &S el
S8 S S e 3 el S Y
Ans ol op ot a4 i IS
Sy Sla i85 e 3l Sl 5o (Yrd0/8r)
S o5, S aS b S o5 o8 canlllas
3 oSS (85 s Ol (S e L Ak e
o s el Ol n 5 R Yo n
Lt o35 48 M 53 ol bl 55
Va5 DS Sla sy Ol (0508
S5mt 13 1y i Sl 5 Olps 2SS
(EY/EN 5V00/YN 5 5a)
S Lloals 0l Slllas 31 2 5 s b 3l
ey g Sl ) Sl (e Ol e
O8) Ly oo K0 Gladmls 5 0L 53 i
OlalS Ve a5 Ol Jals L S sba

Wil e 63555 wal ladul 51 2 oS Vs

Yy

Lol U dils lagySs  Jbs e S ys
sl ae LIS Al 5 G515 sl il
Oryza ,Oryza officinalis Oryza rufipogon
aslin 3550 (2D) dx 52 ST L meyeriana
o= 48 ol 0L Gl pl el () i 83
s LSSty el il L5l s (a0l (55l
5 0L O. rufipogon i 5 a8 5 SSal
g aa g LaS il Olge e pl s alie
Pl e 4y slagnSsn (S5 g5 O3 ol
2l LUl e sty = glaas S o= n o)
ol 2l -(i) Ll sl 2 5o 1) Sl (K55
Ul SIS s 5 Gadows opl il ey L
5 SIS S e Gla W &S s sas blazud 655
g5 Rl g 3 IS e Sl LS
ol 358 o &l (Gl SlacS s S5
e W slalssdwe 4 a5 L LS I3
Lo B ol osllasl bl sl gl S
S 3 Shi, B Sl WIS e (5l ge AL
sl gla sy s cods il & sl
Sl 3y 5e S8 Gls sy pl b alis
2,5 S A
S35 ol 8t oSk Sl s
Ao o, A das e 0L | Jsdr 55 S5
=S Sl ) Ol o iy 500
SO s s 1y O lls LS VY Y
¥ el ool S ol 5 i slSs slacnss
Sl 25 (p St Slosgd 4l 5 Lk e e
R e s 5 ol S pBl 5 0l LS e
03 sl ol s a1y Ol 00wl s
00 Uy Ol pde -l 08, 45 JH0
Sty s 8 3l 0L |y s 1S5 4 053l LS
WA=T) 5l 5 (O5—lo kS YY) (gt

pl_bgf.'_wu_c\)j VJ)J—fuc'L‘_}—g (O dls oks



V€Y Y D)Lo.n.:} do 0,90 “;ﬁl))‘ ulhl; ..\.3,’94

CoiS oLl S el ) eV 4 i IS
Ll LOV8) 4,8 o Sl 5o 1) 0 o ils slagnis
Olee &5 8= 3l i35 bl b andllae G 5o
O35 LS VY a5 0 s 5 by il b8
Ol e Lgd 4 A odalie L o3 0Ly 55 ¥
O Olyen a5 adls 22l 0T o Y sl A
03 s el Gl st gsbe Y L aslis s
Aty 5 5 G Slagts Sl LS )
dile (6,505 Gl s eV O sl ghS VY
Bip sl slans = 3l (5 IS
ol as s o5 (Chaperone Binding Protein)
Ole Sl s sty il gla g £9°
ok sl e aS uss S a8 ol Ll
desd LI BIP 5 ol slS Sl (6 505 glacnss
o) Sosba il 5 2 bk Y el
b oY el Ol5e 35wl 5 0Ly Sl
sk b nlpl (V8 s (LI ol b
S 05m Ol ) B D 4 S e 0 S
Oy b il il slaitis o S5y bl
=55 55 Geio ol 52l spzs Y el
el o5 Lls 1 (85 Olee 0 505 4 ST e
352 b e m o S s 0 SV
L Gle) o35 o=l ook Sl s els ol
R e A
o3ls olantl st 4 5 b s olS esy Ol
L aols glaats o om & bl 5l eopl plo o p
Wodsls ) pos—ar 4 =55 sl 5
sl 5158 (ols e LLIL eV s 0 dls gls
CeiS Sl e S5 g Sl e 1T el
o s an el (Sladeul oS &y oS
03 gl ik pB ) s 55 o Y anel A
Vs 5550 b gt dr (3, o5t 4 O]

3,8 B

ye

wool ladosl 5l o2 oS Vs Sos sladss
53 ol isls LS 1y Ol il dsl e 655 58
0348 ¥y iy 5 s S el S
Sl e L a5 (63,58 wnal sladl
s S aS By Ko s 53 Ll Ol
(Helianthus annuus) ols 5oLzl 515 8,8 5 s
S Ol 4z STl Oy i 4l fﬁ”’ﬁ“‘jﬁ
JS Ol Lal 5 87 a8 = adls gla s s
(Y0) k3l (5 ,ais ($3,5 55 el lad
Sl ol onls L Oladlae 51 & 5 53 (pioman
S Vs 0pdls kS VY S Ol RalS L S
Ole ol o Cind (65,5 58wl ladenl 3
Orieen ol 3L Rl S sla s Ol
dnl dowl Olsoe 030 Vb @ a5 L oS iils Ol e
gl Aol Oljn e 93 el oS 8 0 03 Y
05 50 andlas 3 (VE) 54 anl 2als3l OF op Y
oL RNA interference eSO L g 0 S 5508
53 L ooV e Osls S VY U 5
L3S S 5 L ged gl g il o sl
Obe Qoo Vs s S Ol a5 L
Ol Rl ol & a2l (Ralsl i SIS s
= m Y el el Gy YA a5l 4 s
e SSl AE e e S L0 sy el
slad =y 55 ¢l = & il 5 aS i e
3503 355 ol el sladenl Olgn 5 255
phe pbas ke o) a1 58 Gais al ) (18)
O s SO S Ve a5 s
VA 500 dmls 5 0l il L Lel s 1l 1y
S Ole 53 el s iy IS iy s S
s L) golsmme Sl s s IS glans
=k Sl JS) sl 0L (Cwsd) 355 650k
LUl 5 oS 5 eV Slaontin g om S0

&.,.»_w.? 45&)}}94.0 4(\\/) wl ol J:’)‘jf wjgm



L33

soe

Ol ed 9 3, 8)le (gage [ g0 3 (S

) sawinjop TS5
00T x awnjoa

‘1oA9] Ajiqeqoade,g e 1591 (IS AQq 1UDIdJJIP AJUBDIJTUSIS JOU OB UWN|OD YOBd Ul SIONO] JB[IWIS oY) £q PIMO[[0] SUBDIA]

AT < v <€ o 0 € pag 107D € 100 ASTEC T 1= 17D 0 <O <€ B 5760 ¢ ¢

sownjoA F=5

e[nwIoy oY) Sursn syunqns urjoad [810) Y 0} QATIE[OI SWN[OA JO SULID) UT PAJRINO[ED ST dIBMIJOS 9° A TUBIJA] UI Jrungns urdjoxd yoed Jo Uore[noed oy,

ey R (O Ty K6 o L9140 g A RN ¢ < sumop ~=0 & o) (HeraS K (C qfH 7 00T X e AT
pass yoelg
. . . . . . . . q . . . .
q98'% q CP'SES q8L°0 qLL’L0TT > PE'L6T @ 85661 qE0'EILE q0TESTI Z7°€301 q 16°S9¢€ qC69 p LTOLL > 0¥'CL X (51 =9
Paas umoig
. s . . = . N . L 60911 B "09vT R N R . . . . . po R .
4 08¢ 8 LOVT 0 TET p LSE8L 29 66'SES 6091 T5°09%C IL°L18 9,179 L6'8€8  q2 66'99 8L 1€€ €886 [X (Eiv a5
IeLyeys
q ¥E'1 50071 qE8Y p 9€°€0S 2 LT1SY 599'%S 2 TSOVLI 29T CSIL > LO'V6S ¢ 68°Cl6 q ST9E 5617208 q9C°CIT O
NN
qCl'L q LEEE6 q LO'CY q81°€061 oqe TSPSL aq €1°6TT > $0°09ST qu CC'T681 08°16V1 >00°0 qe 18°C9 €L°9z€1 ¢ 60°811 T
SEIIEING
= ) = ) i . 5 488°9T ) . - 2 q 3 - % 5 =
a €6°0C a9L°L9L 489°0T SSTOTI  q LEESS 188'9CT (2= AR 38 711X P RN 81'Z81 GOV I8L  q99°S9C s
z . . glowy
. 06° : : 267859 g 68 ®Tl'8 5Tl ; < : 5 .
w06 €ET  qSSTIOL  qP6'TEL 1, 6T8S @ 68°ST6 @ TI'SSH TLO6l g TI6TLL L 31 gegcry v SEE9L co'erg ACVISE a
woue) oguesg
g v €L o [L v €L s oL 2 9€T89 .+ 80'8CT 90" b i z
v T6'66T v EL°66LT ILvIL €L°081€ L'SET €28 80'8Z8S 90965 1oe1s1 7908El  €6ELN 96'zgr  aLosce e 9
—_— [\ W w2
— = = G S ¢ o C. = JW n nmw » IoN
= = ¢ . : : i1 3
=S¢ Eg SE BE¢ EL v fw EE E%
& rvn & rvn [ [ ) \ D \ & rmm/ (@) (9%) G (98] £ rw/ £ rer. o b ” n ”u C[&
o S o~ i = S = Rooe == = O o ™Y 2 2 o o ==
S5 23 905 8 EE 28 £§85 EB £ £2 P85 5EE §F sedhowp
2= ] = = o 5 S 5 S = = o o o
= = [} I = s s = & o P
2. o s 5 g2 ¢ =, = F g I > G F E BB g¢ 2 © S Faatl
& 2 a ® L BE B8 m[,vm g g =¥ g5 gl 5% &5¢&
w § v § S % e € & ¢ g = L 2 L 2 ¢ =z § 2 ¢ s & s &
S ¢ Y gt g% 58f% 24 z2¢ 5% 54 TH FLOFC
5 © E © ¢ ¢ E¢ &L &L E§ E G
= = Y 5% BY OEL E¢ E2EOES

IOV d-SAS woij syungns urdjoid Jo sisk[eur A130wW0suUdp Jo suostredwod uren -¢ o[qe ],

“rfp 3- D A |9 TS (KOwra® ¥ 7 (€ gOVI-SAS

Yo



AEX2IN ¥ b)l.m.:} do 092 c‘:ﬂ))’ ul\hlﬁf ..\.315.7

Glutelin acedic .5 o8 giul glady,5 Proglutelin .5 )5 5 ,
80 subunits

Total acidic and s34 5 ol slaa=1y 5 JS
a 40 a

100 basic subunit subunit
30

20
10

150

100

50

Glutelin/Prolaming¥; » 4 ool J8 <ol Total protein subunit s, a1y 5 JS
2500 a 200
2000
1500 150
1000 100

501 b b b b b b 50
0 - T ) T T T T T 1 0
R S o
v o7 2 >
3‘0(0 ¥ pe® \\e((\ o 'zl“‘\%sze 8o &seeé & o N“o\ $e‘°
eV RO e’@
c)’b(\% Q;‘o s’a‘\%

.6)2,4}:.:...\3:_;,.:][31)" J.\ob- S gl §aos e 2 @1 Glo 3 (Gla g Olsee —£ Ji..;
Table 4- The amount of grain storage proteins in terms of the sum of protein subunits obtained from densitometric
analysis.
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