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1- Polyacrilamid Gel Electrophoresis
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1- Size Exclusion Chromatography(SEC) 2- Gel Permeation Chromatography
3- Ton Exchange Chromatography(IEC) 4- Hydrophobic Interaction Chromatography (HIC)
5- Reversed-Phase High Performance Liquid Chromatography
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1- Anza 2- Portola
5- Pitic 6- Inia
9- Buchi 011 RE 121, Switzerland

10- Sporian 30/B or EP 030/20 from Schieicher & Schull, Germany

12- Vortex 13- Supernatant

e

3- Siete Cerros
7- Marquis

4- Tanori 71
8- Merk

11- Eppendorf

14- Vaccum filteration
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1- VDS optiab chromatographic tecknik CmbH, Berlin, Germany
5- Column oven CTO-6A
7- System Controller SCL-L6A

9- Unweighted Paired Group Method Using Arithmatic Average

3- LC-6A 4- Mix chamber
6- Spectrophotometric Detector UV-VIS

8- Chromatopac C-R4A

9- Cophenetic correlation coefficient

2- Shimadzu LC-6A

10- Statistical Program for Social Science (SPSS for windows, Ver 6.)

11- Numerical Taxonomy System (NTSYS)
13- Quatro pro

12- Statistical Analysis System‘(SAS), 1993
Al e S Ol Sl 53555 6,81k 0y Sl 31 eple ol 1S 6,8k lgl lS 10

¥


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

..\JL. ‘_ib{s\iu«a‘,iuju GLO ujbfjﬂ.ﬁj_,fj‘ salao!

,:‘jl; YYe L \_J-i-—. l‘Jl"’:-l

i

.....QWAJ ,lhﬁﬁjnﬁMﬂ_uwﬂJ‘wfﬁﬂM}quﬁ:m} l?...hqz...r\u;.tﬁﬂs v}ﬁﬁyl?.ﬁzhdjiﬁﬂgjﬁ.ﬂoﬁUIw.ﬂubmﬂﬂﬂ oo

I = - .

0 (e e (err fqn (ce7)
“llcl.“..|.|.“|:|lalc|.....li|.. R R R D P e e ey ————e e ey
' ‘ : u u L4 ' ' ¢ + t ' 1 ' ' + i +
r w > Y ' ] S M M . N ) [ ) ' | '
' ‘ ¢ ) £ -1 3 w 1 * . } } s . s
' -~ - < t ) fow > ’ ! !
§ i ' - . fl . W b «! ~ t ' . H 1
" : : ! H : ot S T ot Sl SRR A
“ _. .. ! ' ' ' ' ' ' i i i v ' '
N m . . ' 1 1 ‘ 1 ] ' ' t [ '
_ ’ X R R R e R T
! ! ! [ ' ' [ [ '

, N U ] 1 1] ) L}
! ' + 4 '
1 ]
X X .
'
. ‘ .
) N +.
.
i
U

A i R R i i Tt g g P

R T Tt TE T Sy o S oo ol g P P

| SR e I e L
B et I I N S G VAo U agy e g g Vg S P U Y

]
1]
i
3
13
]
]
3
3
i
]
i1
1
t
]
]
L]
'
]
i
¥
1
T
T
1

A(A

[ ¥T-90-920¢ Uo 11-Fenrddof wouy papeojumoq ] [8'€°€€8/ET'/TG8T1S2Z T TOOT'0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

VIVA 5l ] pgm ojled | pgm dlr] prenb gilin 5 55,0185 0538 5 p5le

Ll 5 Bl glay ol 51 T S8 5 K plulis
V paises,S ol S 5b (sl 4 ped (5ol sl 4 e 4 5L
Shls M 3 p 535 453 5b g (65w cnlnlly mblaslr
o ool dbb oo (IRS)Hhaslr \ £330 ,5 635k (2l
sl Grde Yoy (S9Se Y AT e 15 6 il
ol el Sl S pla 53 oo s ol a)ls e ez
U 055 e RP-HPLC b ol 51 ocdlits 3 aslias
Sdg b i gns,S Joee chush ol slag 3l eslizal
(P 90 ) 3 303 e 553 5 515 5 0lIS
YV o sl a5 325 5 ol glad g5 ls pai ¥ IS8
030ls 3 ook Y sim! 5ol RP-HPLC (K)o
s i s n OLES (et sSHL)AALE 3 L of ot
gy 35 0[O ;b s s ol sl S S Saran
oAl bls by o4 YL Kxid oS Sewnen gl (YA)
and sl Giiln bl b oV 55 ulil 9 o sl
Stsa Calp 45 sl iz 35 (YR) Spizns) iy o
5 Kzd 48 s 5l o8 Sl Kol <031 2y b o /A
b slas 35 4 525 gy YU LI 500 9 ol o 5l
Sl sl 4 Gy <l bl ol e g OLES
YO alis kol Sl o Al o 0y Sl Ly Y g3l
Slr 2 23 VAVA (il aiols pl (Gla sl (lide JS)
S5t 09,8 S 0l 5 oS o il o) D polie o lie
(o omyn 4y i (Gl 3 2 Al e g 53 (20 500
AT dolas 8 Ay 5o D Oluss jlade aSUd jeidee
324l e S o gllae shias cplply 3L o A e il
S iy pdy S as s (VYA il adols Jslan)
5 BA w3505, 5SS s el 5 0)lem slagnV )
OLS gy il 2B 505 6805 03,5 53 38 e sSole
=5 OLSe Blad 3l asdla s s lacpN g5l 45 a2 00
534S Il s s 90l (sl slis Gli —Y 5 Gli-
alis ol QLl g 455 3 o0 00ls 0L (m slgdny

Sl 35 a8 Gl sl osnly 5ol b enlagzs b
©Buls ooy Ly gladzy Jy 5o s do o
S S i ol 0)lg (6) 5B 53 Ve [NOS A[YY
AOINVAY (6,850 0laj b (glacsy 3l (g mbm Hlada o)lg
ol ot ol el o g s o3l 4 s [V 2/Y00 5 VO/AAS
LYl slaplSples S plo auglia 5l Juol b b
S Ja g5 0 il s 5 U (Wil 5158 LIS L)
o)l SleedksS 5o 1y ok pd gt 3 gy HlUae 5°(0)
ol o emdiy MalS Wi, Ll coyls cilas cils oo jmi
bapl S55las S s AL dulie ¢ goen 53 .3 staliie abal
ol S slemalos Sl ¢ gladie (gl Ol e 4
RP-HPLC (glaosls sL3 Sz bl Lib oo oo 53
e eles 5o LS5 O 2 55 (14) 520 5 sl S (550 Oles
et 4.3 5 oo s 55 g sl o)l s padad o slas |
SOl | ,LS (I RP-HPLC glaeshs (glal w320 s
S5k g0
3ol Bl slapl Ssle s S50 46 b o 5 wlie
GS) el Ssles S alu (YooY sledss) o
Lol 0 g e s b5 oS 5 a8 slgsle 5 (Wledss
Solel (sl 51 e < sgun 5 285 (ghp s S5 amslir
2 0l g0 bapl Sloy S alio b I ol b oy el
iz g Pl S cadaly cal 5o 0 s 59 S wlallas
6oBBk Oles L 4t 4o s fbfjjl.aj;dal_c JUENCR [P
e85l s oS o 4 opl 55 45 il g 252 VYN
(1) Ohar 5 555 A5S rlsl el aly il
(7 5\ Kal) Kol glagpslIS oo lgsl 4l adylize old)
A i 5 il on LKl gL ) paam 51 50
el Ll (slagald 5 b S 51 5 035 528
Ay o s gl 0 pl Sl S e oS ol o
Sl b g 35 50l rimean by BL VL Sus
Gl 032 s ol Ll 05 gass sloesl b6t W 5 K

1- Veery -2

A4


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

e Wy L o gSnn 6 e S80S S aslizd

1

1

P P

=

Al Yy Lde Ol

e - d

\k3

s reacreed e -

1

o3 A= SEF51 HORFTA D s o 1y - (I 0809 AFCe (el L0 62 -0 oo

A0 (veT) (e (¢r1v)

v

P

[ #T-90-920z uo JrJe'nrddof wouy papeojumoq ]

D R T Tl T P

(N0 (crr)

IR AR R T IR (R
N B ' ] ' ' ’ ' + 1 ! ¢ H N . .
' ' ' ! 2 N “ N N N “ ' ' ' f '
] ' ] [] ] ' r ’ ) ) ] ]
<y | od - > ! i ) w > .

¢ ’ * ] ‘ 1 ! ¢ i .
¢ A. -t. bl ) i - -~ A“ = T ] -y 4 A.. -\._
1 1 v L] ’ L] ’ ” L —— . L} s . ’ "
[ [ [ ’ ' ' ' 0 ) ' + . i ’ ' '
[ ‘ ' ¢ ' + + [ [ ' N 1 ' [ [ '

] 3 ST NT e qem~~y

. 1 1 1

[} 1 1 '

f ' '

[ [ '

' ' )

1 3 [

’ ¢

' '

' ‘

' '

] 1}

t U

v

[8'€°€€8/ET'/TG8T1S2Z T TOOT'0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

VIVA 5l ] p g osbedi ] p g ] g a5 (55,5138 053 5 psle

alss alols

<
]
]
]
|
¢
]
)
]
1
+ o
[}
]
]
]
|
!
]
]
]
+ %
\
)
]
]
)
[}
t
]
!
+
]
]
[}
|
[}
|
|
[}
]
4
|
|
|
{
1
[}
|
]
)
4

iis

—
w
=
w

I e s Tl

=
R

&

=

o3l 5ol b Nagt 3 sl slauiy b 4520 51 ol glad s lsgei Y K3

o se 4y Lyls) g5y (G39dmee ST Al 3l i sdalie
el 51 (Y0) OhSen 5 )l 5) 5 (VYY) ObSes 5 5 4l
ssde Lol e ils s oslamal 50k 5 5lg 3 0dd g5 J)les
5 iz 05l i8S fol  Ken aallthae ol slagyYs3!
258 e Tl K55 a0 3l L5 e oS gl O
2245 (V) ol F 30 (S )30 ) 850 S5
#7355 B el Sl e 05l 5 0le p)] e
(S o 4 Ol 5 (o0 ) § 300 90 (p) e ABL)D, 55
4 ggoren 533l o b Vsl pl A 5 ool el
bsosmb 5ol ol plB) QLtl ) puo 5o dy o0 S
LT 51 g slae (g 05,5 0y o pinn "l S5 ai
255 S 34
A2y ge R YV 55 5 el saad e 4 s
R R NWHTE Y SPRIVA £ 71 2 JPIeup gk < WY QR PR eS|
L Ul ool gloaid o Lo g5 o 5 4y oallS (glasls
oy VY b oot adl 5o il 3L o0 5l
w55 eVl 5o [ Gl ~Y 5 Gli -\ 35 0l &l i
ol 4l 3a cloaid 5o b s it Saurer bl 28
Ae/V0o AfYeY (,Bule 0y U gladz—y J—y Jl
olas L gladzsy Ly L, VS/FOA 51V /A (VA /vvo

S g s (315 gloes S0ty g el 5 pl85]Lu VO
353095 3L P sadzg (b bl lal o2l
Bl (Vo s A) 5 50 Lyl oS ol 0F 51Ul
Ll o S5 slgnasls ol oalall g s 5 gl
53 ety 0335 JS 5 (63 30 Ol n by T S0 i
T o lly 5 ol andllas o) glasN g5l i
s b 228 0 5o il 5 (loyss b M) il
Sl SSas o 5o gl 53 prpos Lt 355
o el 38,8 5y O3l o5y 5 o)l Slos o
il b 55 ) sleald 5 s Bl 5 e g8 5
o5l s oole Glas 55 om b o slles (gilulir v IS5
OhSan 555l gl N 1 gy ol oS cdms o 1)
(V)52 3 yuls b e (Y0) ObSen 5 <yl ) 5 (1Y)
(V) OLIKen 55 6l Jou 5 0l odaline OlbLS ) a8 Widazns
S8 Ol ks ol sy b il bl ol (Kas
oS I s candllas ol 53 050y 5 05l o 555
sdalie gl ol gtz ns il 5l (Fp 0o 2@l
wigny 4Sepl sl 3L azdly 55 6,50 Vs Ll e s §
s (YONY) 01 Sn 95 ol anlllan o) 4o p6)f ST
S oo o adllas ot o 55 Ll cauul oa 5 g g2

A


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

e Y LG e s5re 50 e 31,355k 8 51 eolinl

3ﬂm§1?n«.n«}%n_wn«.}4ﬂ.u_jﬂo“.fnﬁn.%

e CHo men (g 1A 4 AA oV

ko (el L4/% «3@ AJ& AL/4
<Oﬂr\&r MwJ ”r\ol <o\o fa\a (o\o %#w(\ol oy\ol ,o’\u &»\o
Q04/41 M e L4/ odfe /e 04/¢ \9/° 2 bi/e
Vi [4\ aSm Aefe Vife- ALfe sefe 4/ V4 [o- b0/ 4ofe
bVV/OL hig! A\fe Q4/fe 0fe- 4o [0 \Q/e %Q /e AQfe- VL fem
AVAOA b1} defe o/ vi/e Aofo Vo e wAe odfe Atfe
..roL.\Or 1M fxf\o >oo\o <o\o ..:\ol **V«\n yo\n <f\n %V\ol
AoAJAN 759 04/° bee Aofe ALJo= wOA® L[ 4o/e Vo
JANAS nh8m Vefe ALfe boofe \Afe- Adfe «08/° Ao fe 9[-
QAASIA Rl vi/e Adfe- Aofo— opfo- 10/ 00/°- Qoo 0d/°-
LA/ kS Lefe bo/o- AA[e- FVE Aofe VA= AQ /== p e
LAb/Ay 2] Yife befo- Ao fe- 4o/ ¥§m<\o WAfem As[o- /e
4a4/A0 mal WA/ vi[e o/ oo Ne70 WMl Ao/ o\ /e
$51 /A0 mAE bo o b4/e bi/fe A/e PIVEE YL e QAfe
VAb /AN mim bA /o Ao Aefe= Ao fo- wa VYo" A= Ry 4o o=
QAA/AL mam AAfe= be /e 0\/e- L[ w34 AMfe Adfe- Ve
AVQ/AN Jiig gofe OAfo- Ao Ao bi/e cu0V/o- 44/ offo-
AN [l Vefo - Qo /e (/e Asfo- AL/ ALe .Y/ ALfo-
AL/ 5 7 m befe \Afe sA[e- 0s/e Ve 29/e A0/ A4 /e
<fo\f’ T.M <V\o \/a\a <f\a Poc\ol _w_ﬂur<\u mf\o <ar\o <ao\a|
AAd e\ i1 bife Lofe oufe /e whV/° Qe/e Ad[e bife
AR el a4 fe= dsefe- Lofe befe Y i iefe Ao/ \[°
okc\( _a\M (a\n ﬂro\e ?n\a( %V\a >»\a o/\e : of\el =T§>>\o
oA /b 175 olfe- (Ao 4o defe- #..*f(\al ALfe AL o= gofom
A (3] Ao 4\ [0 e[ 4Af Adfe AVER saf° w8/
*Q4/v 1] o Ao o= Adfe Ak/e AASo= Vi/e- e V[ Adfe
ALY e Alfe vi/e Vi /e- AL/ b/ Ad/e 14/ AA[®
VQ4 /A 5 Vife PAVAE Ao fom e Adfe wnhV/em b /o= AA/e
(eer) it MUY e T R 1 s i SN 1. S £ o o A S e B

. 4R

" e g #e|s? (e Calinlaamc il K Redial

P \- R el Fva oy 0 HPREra S g of KA e £ R

[ #1-90-920z uo JrJe‘nrddof wouy popeojumo(q ]

£

[8'€°€€8/ET'/TG8T1S2Z T TOOT'0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

VYVA 5l [ pgs osledi [ g ddor pren a5 (55,0088 055 5 p sle

&S ceslodal sty iz o s slie glaesls 53,
(V) el giin "Ly 35 50555 5 duoys oS I LT o
O sl OLsy 55 5 o yo b gy 55 50
el 5l g o 7 s AL i S0 i S
2 Sl s plesl g 0l oo sllan slazy b
3 g5 phi3l Cilie pl6,f s NS 4y ¢ ol s g3

655 poler U Jl ol sladdl 3o o) st 0 4 5
55 018 1 Ky & 5 Ol -\ 35 0lSe 3 Ky V¥ o,
S n i 551y Loty Sl 31 oy oy g slidis (Gli-Y
IS S35 555 50 Ol =\ 35 015 g Yozt gl
el s SUSIGH -Y 55 0l5e 4 s claey Vg3l
Gli-\ 5500 a4 by e sladzy b 2d slues omean
Mgl mslest ol s 6,55 s (LI 5 Kl glaypalIS)
» (£ J8) e 5 Jsl ool slaadlfn o 5l Lol >
b e 555 iaid OB wimly 5 o)le lagn Y3l
S 5y5b Olen .l Lol sbhad 5o 5505 (59 5l eolizu
2 9 0bged 3 Ese SO s e ¥l 48 48 e saalin
i L a8 5 )13 Ko gl 5 oo S
oBl5S s JS8) lad g5 420 sy 90 S gl
sbadl e 4520 (i) 2,8 6lp (Y0) OLSKen 5 @yl )
b cdyllae s s 35 s b 55 ol

S VE o e 45525 51 ool (glad 5 s gl
2Ls 055 5 Lol b alyan 01yl ohs ¢l6,f 55 RP-HPLC
PUl ol e (S5 Sl Sy (0 JS3) o sSLe
s i Al e (F JS3) eV nl b alie 5
ol g oY pln s ga ol gl Sid o Saan
il e g ol el oy UPGMA. o, <okl
52 YYJOF il adhuoli b uhy YO ity ol IS0 s
b s, o sllas sy D jyalin iy gun) bl 1 9
05 ol el b oyl sy b ool asieds O b iy
OVNABAY/E kBl dlols Jsles) \$/OU VE/A o )35
U (¥ 655 4l (Y £ 55 5 Gt sS5be V= 2 STV 209 S iy

SVE/VeY AY/AYY A Y/PEFAN N oA o) o ¥V g, 800
£33 ol dlfe g pren 4 led o dulia 1O/ Yo
LLASNA 5 W/OAY /PO 6,800 olej b slacsy
VE/eVY AY/PE8 A YVAP 6,800 olas U slasis
GBULe 0Ly Ly oSy p s ool 4G 5 VO/VAY,
awlis V\/EEY 5A/500 0ley L slacsly LIy 1 5/Y00
b sl iz Sl (55 5l 55 poler ol 4l 038
sl 4l L\ Y/FYY 5 4/050 Aot (g, 80k olsg
e 000 e g St Stuen ey b gla pite K
Bl 03,8 Gl 45 (6 sbots (i g po i lie KiuSS L
Steasat b L og S alS L ohen coite Ko
i Saar a5 ol O 5. uKe 5 el 03 jite
A3l pod ol e 0nBan dese b ladizy ST s
5 A O e 45 5 g Blizad (ol (35155 )
Ay et #3551 (F 53 ey g dees Sl G prals
by o OLSGy alzsen glaazy by Aalil b aals
o Fo SLROS s 53 S 3 A s e
525 4 b oy b Yanl s bl Calises gladny
© w5 A G S b se 03 s s oS
ao sty o b ye 05 8 655 S5 G5
o)Ll g 8 3o cnl 5 gl cpl ol azsls F g sSan ) a0
Jlad Lad3 5 ane sldas 3 355 52 50 o)l god 45 G50
pdﬁwld_b%&&wcﬁncﬁw.m
ol 5 il sy S8 b ol e Cilisen S5 (slanis
Il 0l gl 3 Lol laail o 4 525 aloas s OIS
diS cos Sladay 52w o onns Sl ool S
(oS i Jals gl 51 (55l 45 05 50y Jdimen | S53
pes JoB (33 8 ool Judas e Sl 1 Lo 5 1S i
2o 55 Ol &) g O s sl b 55 b 4
sledmy b s mie @l bty Ly wol> oS
3 S slady i cpdeS Blowd 51 ") 208 O pllaals
2B ol &S ol O s dal g 30Kl sl (ot


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

e YU L e gKan 56 mle 31,550y 58 51 eolinl

ofBF a8 Ak

y A

bt

=Y

Jsl adlge

¥

-5

-A

= Y —T Y Y T ¥ T M

-5 -0 -~ -v - -\ . \ Y ¥ ¥
p9> 4ilse
SIFI-Y oyl slit -y tus e h%y} il 9oyl Yyt 939 Jol ol adl 3o N, N Jeolo jls gei ¥ Jﬁ.’i
003mly g ot S =M o3y o3 o S =Y w03y 556 -F ol S0 -0 coguly SV S0 - oslp ST - osmly
sl -V gele Ko -4

. o \- i Y- o
mm——————— N e e ———— b ——— +
-25 ¢
-5y _..r
oaSle 0
Oy N
,_;.x},gelu'i 7
b
Sy Y ]
Ll oy
el A
A
Byl A
e W J

Calodd 18T AT ja 93 V- E,S.bi,g_\ <) cl’i_,ljiu”’ﬂ)a aa@fgh% s 4 32 51 ol (slad g5 jla gei -0 S

SIS VE bl Ladi (psys0 pA8) s geals sl by ye
od 2D pss OMas cls 4 g b ge o) 4S5 5 Sy YE
s e A0S p g S 38y o 31 S0 jlie w1 5 o 435
Vo adS 0l i el 3 g2 bl on b LIS (gl 520
oy oa s o (Haia D i 4 edd Bl by
2 Senn S sl 4 Wl 5 soltar cand (Sl
S50 by e FBFANBAOA (glap ;40,5 35 sllKa

O

Jersiis M50 550 (O3 s 5 el (F el 5 gl e
IS oo 5 iy SIS NS A= S0 038 e
FJE JENPISE - J P JC. YY) EEPICW PRI FOW
T o, b sy 9 V= S lgaled ol i )13
leale el IS a8 i s sSyla 5 3,05 ciisllas
ol L ms n 0L Sl 055 55 b stk LG
sl ol ewoas O \—‘GJSAS‘S‘A.:}J‘ SN 4§08 40


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

VIVA 5l ] pgm o)l [ pgun W] gk milia 5 55 ,5L38 0555 5 ke

5 A g

L

EWes!

Jol 4

Y

5w

]

-y

-t

P2 e ey St Suran oy b sbadzy g
5 bl Golo 3 b pl 5o cys S 1)) 4il e
Gli—\ 35 080 5l g v o5l ol s ) g 335
a5l die s skias Gli - 35 O%esluzg Ve s
Haess Ve bl 5 ds S e a5 1) baosls
o555 6 93L) Gli—Y 55 0Le s clmosls i
5 OS5l iy (oS Lansls WS 53 (F 5550555
Sladd 5o Sl pad el (V ps5 303,50l 58 (6 550) Gl -
bl ol 2eStn 3l pmlin w35 (P JSS5) 95 5 U5l oo
Lol cdillas (gl s 4525 gl | aS oo o s
daoys ¥ Lo p g 5 Il sad e oS ol OF 3ol s g s
G35 " (S0 9 S S a5 |y Laasls IS il
Qs s YL mbLS Sl desT s e 5 ol

Al e bt 35 S8 o o b 5 ol (slaeid 5o

%é_g\”c Qﬁj‘}‘d&béid}?‘-)bﬂv“}g‘i

CdagS g ...Uhéu_a olds e rUJ‘ 39 bRP*HPLC

S5 a5 5B a8 5 o B dsa o) glapl Sley S
Sobad 5100 3 Jeol )T 5 e s 55 i (gl 5 L
%J—»ﬂ. LIS eala ! (-L:Ju:_,o C)—.'.I LS"A‘U..J’;" ﬂL..» A{L.'&.o)

\

T L) v v L

s ¥ \ o # v

) ) L el
3 _C—;-—“ L‘}Q:"}J"\ :J‘J.I.TJL..G‘A;T;JJJ .«)‘ﬁ_‘ t;‘;‘)jfb‘)‘j‘ fﬁJ;fJ:J ‘JJ‘L;LA‘ 4.315.& r&)j‘ yb‘)b}d——? Jﬁ;‘:

Bld e =Y 5 SM- (.@B—-\" whig -4 el A (L 1=V (g 38lS - F ¢ s 5S,Le 0 (U -F () —EJS—“’

548 Az S350 glgotiS 55 pa Ll 5 50 ep g 05,5 50
P 5o Ses 3 S aS gl 5 i S 505 5SS
=0 90 ol b (S glealis ol s Ol piS
st 0055 5 S s 5l glgralis o )ls GU o pasay)
e gl o ldlar 28T, b bl 2258 5 5 ok
sty (380 kS 5 gy oS W gl oyl
V=80 S pdy Olizde 51 Sy 50 oM 5 sl ol
53 Ll o s b Vlazrl (3, 95 cnl slgaaled ol by 430 oo
il b5 )
a4 S obs OLES pine VY () ol ladd e b
SOl -\ Gl i 5o ya VY5 VYV (Yo oYY s
e 5 poler B st ol slaadd 3o Lo 6 ol 53 GliY
i o b aglie ) oS ol (Y Jsdr) 35 5 50
(Y0) 0L 5 sl y) 55158 5 (Vdsdr) Y s!
Fbim S5 55 Sl gl w38 s Al e
Bl e sy e SV ol s el Byl
by S on (Soases dgalis 2oL S Osle o
e 316 S a9 il o a5 a5ls S oIS
Sl Yol oy g 50 a5 b a5 S e a5 Ly IS

oy


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

e W Y e gSae 56 mle 3155 S 5l eslind

*ﬁ&%lv«nﬂm}%n_ﬂnﬂlﬂ_ﬁuﬁkjﬂ,Oﬂ’nwo?ﬂ

vyl §Ho sl (0 . VO oA

ey € % ,:,\yc m,v\w 9°/4 4b/A
10440 M 4ofo- A/ gefe d\[- Ao A Afe ALfe-
HYV/OA M Qife Yife- ba/e Yeofe~ AQ/[e Adfe- #VO/° Lofo-
AsA[0\ M A\fe- VA[e VA[ i/ bAfo- wid/ 49/¢ Adfe
R oM Adfe Qefe b /fo VAV AQ/fe W/e b /e w33l
LeAfAL 950 Afe= offe- \ofe- QAf° b /o ddfo- Aefe- /e
VA= /a0 m A5 A\ [o- gofo- PAVE QAfo- Adf- IRV wndA/ Adfo
AN M350 A o\ /- A= W\ /e W93 Adfe- whdfom b\ /e
QAALLL M A8 L4 /e v/ a\fe A= edfe- cdfe A4/
bASAN A1 bafe Qefe- W\ fe- Yi/e an®V/e s\ fe- AL[e- Adfe
IYRVAYS m d\fo- VAo defe A /o= Adfe- VS vefs vA[e
(BLTEN m 4\ fe= Aefe \Afo— A fe- EAVALS deofe Adfe- Adfe-
434/A\ im A /e Afe- Alfe Qefe 0Lfe VYL ddfe Vefe
VIV mAn Afe- Aofe- 0sfe poojo- bAfe~ 4ofo- \Qf - Lefom
FAYYZN __JJB \ofo- Adfe A fe- Qofo- Lofo- &s.;\a Ad[e- Vefe-
FLYINN mAam Aofo- bife O\ /fe- bAfe dofo- el sdfe «Qfe
BAS/A mam VAo QL fe- Adfe- Afom Vife- SWYLL PEVEE IRVEE
A34/10 " Ao fe- Adfe A=fe- Alfe- Aefo- pndV/ Al fe- AAfe-
AVA/W 735 9 1™ Vefo- Alfe- ALl 44fe Vife- VAVAS 00/° wAd[e
viefil 5 Yife- IVIE \Afe- A \afo- edfo= eI VAVE
Adb/e\ I3 Adfe dofe vi/fe ddfe- an M o\fe EAVA °dfe-
AL/ e\ %) bi/e Adfe Avfe- osfe Aafe (/e Afe Ao
Aodfb 135 ad/e A\ fe yeofe A\fe waYM° SAfe Aefe Adfe
\Aefb (101 Avfe- Aefe /e Adfe YAfe geofe vife \a/e
a>ur\< _QMw <r\o <o\cl O\f\a or\o om.\o >’\ol oO\a &/\- ’
(cfm) A 117 Ay o o0 A A e A 1 FP v |77 <6 e e B 130 4

£
e Cnenme e o wvieng” v i

Zrép A-m R el f v (o K19 KT gRei o KT 0fF ad o™ %0

[ #T-90-920¢ uo J1Ienrddd( wouy pepeojumod ]

[8'€°€€8/ET'/TG8T1S2Z T TOOT'0Z :HOA |

oy


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on.2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

VYA sl gm0 )lod ] py slar/ gneck i 5 (55 ,5LaS 555 5 pslo

(1] . 10 Y- Yd
R T e R N Foem e +
B sia Y T
Gl ade ¥
S
RS
Blgpe V]
FESW
Iph
RN —T]
Slbodlo udue VY
ig:d‘é)mu..l)f Ye
libe oy A
olus W
shi e Q

Sy b 4o 1 ol slad g s gas -V K3

w3 Ul 5o o allS

28 4 Sl g gy B S sl e (55 ulig (0
Lo o 5 4t Slodlis s 5 el (aals o3,)150 5
Ghlin ot 43 b oo (65 ome i 333 Ozl a5y 6l
iy il gy 0Bl (S5 lgsls b oLl
e el (S sleslas a8 g b )G 5 s s
ST e 035 by el Lo bl 2y
Pl oot s ool el G5 S§ slesles
Al gl o azme 33,8 o 6 e S ey b o
b o 0B 0> (ST g 0 s
2 oS laoshs (555 p ol Glaail 3o 4y 320 gl
33 85 VNOYeFe a5 Ky (S Yo) o o)
plex b dol ol slaadl o b 5 o 5 4y claosls @l s

Sy VY ool ddl B lear cplpby (¥ Jgder) sl e

U a5 Jlain ool 538 e a5 |y Laools il i
N5 55 0351 e B0y oo (Lo 3 AO)ac Y s 3
b3 0B gl 51 1S Sl e el Lol el ol 0 o)
Wiz g el Gaad i 4mesys A8l e (Lo Vo)
3 (B i) Hds ST s G el (slads gl slad =
Joo¥s 51 S Nlar o oS o ol s (L 505
eyl 53 el s s (Jsl Lol il 4 g5 a5

ol 2 o[90 pln ol pad cnl (sl Ss S Sren
st bl o g g ol @lad 45 b
Lo 048 095 5 Il 5sds ((PV/Y) JS wlis ol julda
B pdS e 5 Jsl sk S A/ LBl ol 55 it
ol k8,8 5150 S s AIVO w3l s s ol
Vool bole s o dools ply ¥ 7Ly &5 alols
JSd 0k Lojle Vs s esnly Lol lil ol il
Bl e ¥ S 5 gl 5 36 ¢l dlols i "Ly v
5 g5 39 il il ol 3l Sladie 55 ¢l
s ol 4z STedsl o BB 503 5 Ak glgadeS J515
R 2 50 Yo B e b JBli- o)l 00 p 55
orl sl Lo s S o sllao slias D pyalie oy ol
Sl ol A o3l agbed B U iy e 35 51 4t
WS Momys (Al n YAB VY _pmunfil sl Jlas Ly s
E WG WE il ol Ol els o5l 5o
2 s 535 55 S0 cnl anylie gl dys 8 JSts 055
# alls dlols dolae) VAL V0wl il dlolB 55 L ol
G ged 95 (Vi ol 095 s bl ool s Ol (Vo s
tolefobacd 45 s 3 s o ¢ Bl 30,5 45 40 93 ¢ L o
tade (€ 4030 & ol S5 Slodliodin ¢ g pabe (1 5l (Y

0¥


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

...YL. ‘,.:_UKSLU»,SMJ'B GLO | /’:LﬂJJSJ.‘ eslatad

O Y i e B

Tyl (e oo (9/) o4 AQ 34 AA

| £ VI v/ (VAN 04/4
Y44\ M gofo- Ak/e avfe- °s/° VAo 43/ 0L/ Adfe
404 /40 M o\fo- bi/e shfo- bo/e- ddfe= WL 00/~ 4Afe-
(<<\o’ 1 <,\o| f:nl »o\ol ,.\u &Lm\o( >x<..{ Lo\?.. »n\o
LbAJOL M vife Lo Adfe 40/e 7D \A/- AQfe o\ fe
AeAfOA i AA[o- Adfe O\ fe- defe aw VAo~ adfe Vife- Aofe
PATY ;M ALfe Vefo dofe 4\ /- L d\[° /e dAfo-
AeAJAN M A5 veofe Qoo Adfe e\ fo- bAfe o\ fe =3/ Ao
LAe 4L RRE Aefe 04 fe~ W\ fem e bofo 2V bifo 4o
OM/A 7351 Aefe= dofe a4/ At [ o= Asfe anV/° \Afe-
°40/A\ a._JM.J Life O\ /e o) /e Qofe 1:__<>\° adfe Adfe Vefo
ffxf\:r’ EJMJ V.f\o Oo\a Va\a <on\o ﬁ*&)\o ar\o >n\n ro\o
ALALA k! AL fo= Aefo= ALfe Ve o= a0 defeo- Adfe A\ fo-
4%\ [AL =) AL/e e 4\ /e boofom wn™° \Afe- Al \ofe-
LAb/AL 7 ALfe= Ao Voo Aefe- PRELY LS vi/fe Aefo- Qefom
SAV/AL k4 A/ \4/e- Ao bofo- anQV/° \afo- Adfo A fo-
$a4/A\ mam VA[e- \Afo- AA/® Aefe wid[om odfo- bafe Qefe
$H\ /AN mim $8[e- /e Ve Aeefo- wnd b/ \Afe Q\f° CoNefem
A0 /AN mam AL/ VAo vo[e- A bV Quf°- atfe- PXVE
:.(\: ._BJnJ n»\ol yo\n o»\._ on\vl &&«m\nl L.\e >a<u <°\al
VV/iA mam befe Abfe= VAo o /e Adfe Q4dfe~ Adfe= Q4/e
bA4/\A mam Aefe- o\fe- ALfe A~ o\fe- bifo- /e 00/~
ASAJAA i) Alfe Aefe- o\fe- A= Al Aefe- oAfe- Adfe-
L0410 %1 5 1M A\ [ ALfe- AL/e Yofe= YO/ AQfe- \afe Aofe-
VAo iy 10 4\ [o- Akfe= o\fe Adfe 00/~ Adfe- Vife 40fe
Adb/en "5 M[e Qefe Qefe A4fe- whle ot fe o fe PRI
>»r<\; 5 mr\ol Lo\ol »o\.l yo\,l §&r<\ot ma\.l c.\el mo\ul
bAA[ e\ IS QAfe Q\/fe Afe Aefe wa\V/° °Afe AAfe Qefo
LA /b 5 Ao fo- Ve o\ fe- /e o\ fo- WM Afe- sAfe
AOV/Y ) Ve Qe /e Ve 0af° A4fe /e Ve AL
ALY 151 /e o\fe FYVL oy fe bd/fe oA/ °4fe I

(esr) Tt MG ot < e R B 1 A i (liadia MUY e S e e
e 2%
e Lejras R v i e

Lrfp 4- R el v o 19 KR ST € od ¥

[ #1-90-920z uo JrJe‘nrddof wouy popeojumo(q ]

faTA

[8'€°€€8/ET'/TG8T1S2Z T TOOT'0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

VYA 5y [ psmn oylad [ pgmn llor] pnde syl 5 (55 ,5L3S 053 5 p 5l

w55 2 S e
V-z5 1\
V=25 V8

wasile YA
gy NE

lafie (gap:

susaald V4

o S L

gl ¥y
3 v ———oo——]

b Y

bk ¥
S ¢ ——

Bl ¢

Blep 0 ] I
J;')b])a Y
S R —

(TR

e §

ma%gh%ﬁg}qﬁ‘jl Jool slad g5 ls g -A S

adlan 5, 50 Slocisij alS s

Soled il dalys sdglaze glasnsy L5l s (Gl
2l s 2 i Ay b ol 5 Sl (K0
ol gt G5 55 5 ) il dalgs S5 baday
Jia30 o3 01l 53 s b 55 SlSa 51 tma sl
sdslspse 5 Jol ol gladd e gy o 3 slacs 553
ol ) oty cdillas gl s 43 s b pse
(Do
sbdcn Ly sl ol gad i)l s A S
Jole J53 il s oo 0L I o5 53 48 s ) alS
4 33 et DV Yoldws pl SlaS sl o dzy L PV 432w
S BB iy (Y05 e Saapdiny b Ve ey S
3575 (o= b o) B Y snhlacas 65 5 ey 8
3Bl 50 5 ks (1S5 (glads sl 55 JSS ey izl

Gl =\ 55 Sl g o 5 glaas 55 OWs 1 g g
e 33 kil e OLLSS Lo a5 Wesls @il jois 55 Gl —¥
AU Al 5a 0 5 48 ke 5550 50 S sladr 5
g Ji Al iood Golos 35 Lol 5 0538 oo 4yl
deqlive ol Il ool i 3oy aStizn ladass b
Suad 5l ol 4l 3o b oS pladizy b 4050 5
Jsliar) e Yol b elys pliol 5o clipls Jls a5 ot
6BLL ola L St b a4 3m) UG sy (VY
o S s (ol s g s 50 = ftsjl); Vo /vy
P ediglols pony e (Kawwan ailfe cpl b oS ladzy
ol il pam aalllae cou g 55 Sy wsn b
A3l sladay 5l ST das e 0L § 305 50
L) paalS o e gl ol ol el dae Ktinys

oF


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

S FRPASL R INTPCE N PP VIR K - PPPCR PR N

b laads o bde 452w Ol slas (gluliar 0l sa
.;)ﬂ Sy

andlls ool 53 bagpsldS w sl ool (gl sl
(S5l s,S polin b8 0900 S5 Sy YO-Y)
el oS olo Ol asl o (655 589,501 4y 3205 2
Ol ey el s plowl Jams 20 4155 0la b bl
Sl JLSGL, osMe @ ols 54y 50 (gl Jaul5sl
oLl 1y Laesls gybal o 5 4520 RP-HPLC 4, 3205
RP-HPLC 4 505 45 5 33 o (605 4ot oyl plis 13 g
Shls Jal (2,3 plowl oS ia pl) S oSy
Al e 558,580 B, slerd

6;‘)§~“:“

a3l (63,58 0uStils Jans 55 aallan ol plonif (glaay 3
W 5y oS sl 0l ey S5 Ol 5 Olgio] zato
b5 3 e i 5 gmd s 3135 8 s (6Kl
53 0Lyl dia )l (glem Lasaly da il 540 1S el (65,5058
2543 53, Ve byl 5 Groms § 405 50 ain
58 5o Sy pilallins 585 SBT3l iean o 55 oo
Ol fino 5 sale slgdn g Olojl pobe olin
A5 5 Giladl 2S5 LT 5 0l MGl as 0dSin sy
oL &tils g ol Sl ol ln sliel K L5
HPLC o5 s el (glgmbesaly bls 4 olgil _zeno
335 oo (Bl

aylime 5ok 4 (U8 ) sk £) V- S s Gy
2o g3 nl sl S 8 Bsnes o o ile s a5
Sl s T Ghy s DS Sl oS o /AY
T ldSd 5o 0dd 55wl Jool b QL il e
FAIVO g lil alioli) 13 gas bl oliie &5 4 55 5V
Pl L ez 55 by S LS5 LS glaes S ol
(Vs S5 5 b 05,5V aldas (V0 et il alols
s Oladlo daw Ll G eg)ls o g gale (Yelaepn V53]
(O 8l (F topdisy 5 e Sobe N = o S 40395 G il S
(9 ¢ mldgd (A 4™ 5 W55l (v e@@x,d (7 ¢ gurls
e OV I5h (Vo e 5y s o S8 50,37 5380 Sk
S5 Sle s W 5V e A Glao s, S s ol 5o LT
38 ans g0 LS gl el il Lo S s b (gloalls
5 b e Rl 5 (K85 055 s 61 b oYy
2 ol 90 5800 S8 Ty dm 53 gy 35 40 25 06
25 5 gladima LB g 5 lude 5 uligs ol e (slgeS
L e OLES
3 W) 5 5 b Ll s aadllan ol ol s 4 5
oS i 51 a8 ,5) aallls l o 4520 Jayls LIS (19
Ol pr Olye €0 g2 Sl 4o a2 0o TFA clale
Sy Sl yy aslin (ol 0o 5 G55 o
Obej aSepl ddr 5 b ardl o)l 5 g5 33155 50 g 5 50
Al L il cote Saes g3lubiar Olen 5 45
Ol e (a2da Yo (glray 4ids Oo—Fo ") 452 OLej
S8 @y e 53 el s gor s L it 3 gy (3lulir
(S adds Vo) a8 4y 5 Olaj 5 SO, Jibie L (6l y2

oslazal )44 Cf\.u:

JJ.>;cO'ﬂ"ng)_gLiSrjl;:\.lqu.rﬁ;aﬁhdﬂy()};l{&ﬁ'}lfdhbbﬂ}\jbj%ﬁ.:sw A.EJ.’_).\T'VO .f.tcu.g‘u_)—\

MV=YY dmao oY osleld (VP

b 5 5505LES pske alomn )T S Slos it VU 5850 055 308 ldonls o5 s by VFVE o ¢ Ly Y

NA-TVA d>do o oled L\JJ«?G‘;A:J’

3- Bietz, J.A. 1983. Separation of cereal proteins by reversed-phase high-performance liquid chromatography.

ov


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

VIVA 5y [ s ojlad [ p g lor] grenb mulin 5 (55,5135 055 5 p ke

J. Chromatogr. 255:219-238.

4- Bietz, J.A. 1986. High-performance liquid chromatography of cereal proteins. pp:105-170. In: Pomeranz, Y.
(Ed.). Advance in Cereal Science and Technology. Vol 8. AACC, INC. St. Paul, MN., USA.

5- Bietz, J.A. 1988. Reversed-phase high-performance liquid chromatography of cereal proteins: methods and
applications. pp. 109-141. In: Cherry, J.P. and R.A. Barford (Eds.). Methods for Protein Analysis. Am.
Oil Chem. Soc., Champaign, Illinois.

6- Bietz, J.A. and T. Burnouf. 1985. Chromosomal control of wheat gliadin: analysis by reversed-phase
high-performance liquid chromatography. Theor. Appl. Genet. 70:599-609.

7- Bietz, J.A. and L.A. Cobb. 1985. Improved procedures for rapid wheat varietal identification by
reversed-phase high-performance liquid chromatography of gliadin. Cereal Chem. 62(5): 332-339.

8- Bietz, J.A., T. Burnouf, L.A. Cobb and J.S. Wall. 1984. Gliadin analysis by reversed-phase high-performance
liquid chromatography: Optimization of extraction conditions. Cereal Chem. 61(2):124-129.

9- Bietz, J.A., T. Burnouf, L.A. Cobb and J.S. Wall. 1984. Wheat varietal identification and genetic analysis by
reversed-phase high-performance liquid chromatography. Cereal Chem. 61(2):129-135.

10- Burnouf, T. and J.A. Bietz. 1987. Identification of wheat cultivars and prediction of quality by
reversed-phase high-performance liquid chromatographic analysis of endosperm storage proteins. Seed
Sci. and Technol. 15:79-99.

11- Campbel, W.P., C.W. Wrigley, P.J. Cressey and C.R. Slack. 1987. Statistical correlations between quality
attributes and grain-protein composition for 71 hexaploid wheats used as breeding parents. Cereal
Chem. 64(4):293-299.

12- Cressey, P.J., W.P. Campbell, C.W. Wrigley and W.B. Griffin. 1987. Statistical correlations between quality
attributes and grain-protein composition for 60 advanced lines of crossbred wheat. Cereal Chem.
64(4):299-301.

13- Enod, S., K. Okada, S. Nagao and B.L. D’Appolonia. 1990. Quality characteristics of hard red spring and
winter wheats. II. Statistical evaluations of reversed-phase high-performance liquid chromatography
and milling data. Cereal Chem. 67(5):486-489. ‘

14- Huebner, F.R. 1989. Assesment of potential breadmaking quality of hard spring wheats by high
-performance liquid chromatography of gliadins. Cereal Chem. 66(4):333-337.

15- Huebner, F.R. and J.A. Bietz. 1984. Separation of wheat gliadins by preparative reversed-phase high
-performance liquid chromatography. Cereal Chem. 61(6):544-549.

16- Huebner, F.R. and J.A. Bietz. 1987. Improvements in wheat protein analysis and quality prediction by
reversed-phase high-performance liquid chromatography. Cereal Chem. 64(1):15-20.

17- Huebner, F.R. and J.A. Bietz. 1988. Quantitative variation among gliadins of wheats grown in different
environments. Cereal Chem. 65(4):362-366.

18- Huebner, F.R. and J.A. Bietz. 1994. RP-HPLC for varietal identification in cereal and legumes: Wheat.
pp. 97-120. In: Kruger, 1.E. and J.A. Bietz (Eds.). High-Performance Liquid Chromatography of Cereal
and Legume Proteins. AACC, INC. St. Paul, MN., USA. -

19- Huebner, F.R. and J.A. Bietz. 1994. RP-HPLC for assessment of quality in cereals and legumes:
Breadmaking quality (wheat); pp- 206-234. In: Kruger, J.E. and J.A. Bietz (Eds.). High-Performance
Liquid Chromatography of Cereal and Legume Proteins. AACC, INC. St. Paul, MN., USA.

OA


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22518517.1378.3.3.3.8 ]

e B gL e sSan 6wl 1S5y S i etz

20- Huebner, F.R. and J.A. Bietz. 1995. Rapid and sensitive wheat protein fractionation and varietal
identification by narrow-bore reversed-phase high-performance liquid chromatography. Cereal Chem.
72(5):504-507.

21- Huebner, F.R. and C.S. Gaines. 1992. Relation between wheat kernel hardness, environment, and gliadin
composition. Cereal Chem. 69(2):148-151.

22- Huebner, FR., J.A. Rothfus and J.S. Wall. 1967. Isolation and chemical comparison of different
gamma-gliadins from hard red winter wheat flour. Cereal Chem. 44:221-229.

23- Jobson, J.D. 1992. Applied Multivariate Data Analysis, Vol. II: Categorical and Multivariate Methods.
Springer-Verlag Inc., Berlin.

24- Lookhart, G.L. and J.A. Bietz. 1994. Protein extraction and sample handling techniques. pp.51-65. In:
Kruger, J.E. and J.A. Bietz. (Eds.). High-Performance Liquid Chromatography of Cereal and Legumes
Proteins. AACC, INC. St. Paul, MN., USA.

25- Lookhart, G.L., T.S. Cox and O.K. Chung. 1993. Statistical analyses of gliadin reversed-phase high
-performance liquid chromatography patterns of hard red spring and hard red winter wheat cultivars
grown in a common environment: classification indices. Cereal Chem. 70(4):430-434.

26- Lookhart, G.L., R. Graybosch, J. Peterson and A. Lukaszewski. 1991. Identification of wheat lines
containing the 1BL/IRS translocation by high-performance liquid chromatography. Cereal Chem.
68(3):312-316. . )

27- Marchylo, B.A., D.W. Hatcher and J.E. Kruger. 1988. Identification of wheat cultivars by reversed-phase
high-performance liquid chromatography of storage proteins. Cereal Chem. 65(1):28-40.

28- Rohlf, F.J. 1987. Numerical Taxonomy and Multivariate Analysis System for the IBMPC Microcomputer.
Applied Biostatistics Inc.

29- Romesburg, H.C. 1990. Cluster Analysis for Researchers. Robert E. Krieger Pub., Malabar, Florida.

30- Wieser, H., W. Seilmeier and H.D. Belitz. 1994. Quantitative determination of gliadin subgroups from
different wheat cultivars. J. Cereal Sci. 19:149-155.

AR


https://dor.isc.ac/dor/20.1001.1.22518517.1378.3.3.3.8
https://jcpp.iut.ac.ir/article-1-3-fa.html
http://www.tcpdf.org

