[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

WA lg YF 6 les Vs AL 5 S,18 5 i

SSPngd Olhs (B 0598 555 it polis 6 g O S

(Trigonella foenum- graecum L.) 4o

Y . \ s \ .
celogh 1,25 5 e 4 ¢ ol B Joo o]
r)&i‘ ac}\g} NS (Soysles PRCEH bl C)\..ol s oely) a;;' uf)&i‘ cr)\g‘ NESHN (Soysles 0SS ls “JL&L’ (:_91.9 ej;\

(VYA ANY : alg 5 pdy G, Y0700/ Y el s 7 ,0)

oS>

sl ol Wl I Las S a0 O s (5500l S prame CohS s Khes dd; p a5l slas S e ST s 4 ejs
(Trigonella foenum- graecum L.) allid o9,0s ok 5005w Sliw &5 p 0555 355 ilisee alis 4 g5 SIS oz
plomil el ol GLbl 0 S Sladow 45,30 )3 VWAL Dbl (b LIS Ller b dolas JolS sl sh 7 b o p0n bl
Chls Hlez b el gl g SUSa 3 p S AhS V0 500 Y0 o i Hlgx 53 pIUS a S Sl 5 assl 35 Jold b jles S
oAt el andllae 3590 Slio &S 5 (g M5 e ST O3 ke palie 5 g g5 4 2ls DL s Lng A p3p S E 5 Y ) i
i el gl 7 53 05 e e 31 S el 5 50 (5551 5 IS S b U35 IS @ 3 J) xS, s
el s 4 dals DS Sy a5 Gl it g el SRS SUSe 55 p S Ve e 51 S b ol e
385 2l &S 5h UL Ghed (pl s 3l als bohda s S sl caie aw a5 (S ae S5 IR 11 L onen
231y O3 B Ol s by it ST s (S5 Slho 35 53 (el el o geaie) W31 slas S ilisee jalis

2905 A2 55 (29515 0LS 5 G pl kS il sl
J-.ij}ls u-&;ﬁ)\s c&;ﬁ'}ﬁ: g&tﬁi 6‘.&.\7«" ‘U"';L'J 6.\?15 C)LQJS

NP Al e B O RPN CE TN R GIA s s sl i

33 o5 A Ol s s Shas 5 5 Ave Ol s allas SVl
QYA (gl o3l 335lo) Al o 58
03 Gldes i S s cle oldE ols 5 sl
bl dia 3L Juad 3 oyl aidns wls 5 Shas il
LSS 3 2SS A B b e sk (S g5l
Blol S o by w\)wﬁ@@gw Gt s aud

Sl (6 S adir slayd ol 5 atdls w55 O e aiile
oo pU L ales b aihad ool Al olS eas S5 ol

Lis .ol £l30Lg aLS Trigonella foenum-graceum L.

G Y R P e PP N I P PN K
Olgea dldos o ol Y5k Ol s (Dini, 2006)

o S Ol sla i plad 5o sl sal Jpame 5 (S s

m.saidi@ilam.ac.ir: S5z oy S 0 s ok 57


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

AV Jlo YT ojled V e (aLE s S, 5 i Y

L, g3l s
D b slad oS glassh = b B s ol G
) 35S il lis 5 g8 Bl ) sl LSS
o3 alded pls oS 5 e Sidpd Slin S
(L pske 05 S Slides as)5e 53 \WAE ol 5 Okl
Sl 423> Y8 5 a3 7Y Ular (58 L p3l oS
VEET gLl 5 30 a3 Y 5 s £ Llilan Job
358 b Juls b3l glales s | Ly> ke 31 e
900 (YO gji.p‘ckmijbr\.)sﬁ)m...gdﬂjlajjo)‘)‘dj‘
YO Ghowchle ¢ ) ,\:Mtj;:ﬁb()tmﬁrﬁjgsxn
250 (55055 Sllas L Olojen Lnp (2 53 0 5 ¢ 5
BN 2NN N EVIPLRN T APE (][ VOOV ;)Spfjl,“S/\H
(ol o) sty 5 Cpgpol linad) 6k 555 350 SIS
3L 30 5e Olse dsloms 5l g S 53 0 SLS Y er Olje 4
EENENCC A NTR IO 35 [N EIINCHE WA
LA el Of s ol YE e w0 Lay o il LG
oSl YUY Gos g b S 2 o) Gas g 0
5 Faile YO sadm 0 5l lacds; dol Lud allS
Al e s e Sle Ve-Vo lacas; (g, alol
Lis jskie g e YxY slal 4 o0 5 S el bl
o sl 3oV b deamalS Cllas ud) 5w 5e b,
131 g Lol plondl 355 ) s (0l 55 23S
L oll (O dd 5 Sl a)3) adddl Lol 3 4 4
A el 48 0 S 5as am b gs Lol g

el al o an 3 S s 5 el L s S e
Ol 5o Olegd o ) 5L 2550 SR py S 2
)zoxu&ép(ay&);ﬁ\‘—f [)Le)');(aj.ﬂgﬁicw&
39 Al gl 358 A 3538 St 5 A g, Ol
Ao 55 3 My Pliew sy S s O 5o
oo b Ologen 5 S0 YT 0l s Jyl dom e s Jlas!
3 0T pas Al 5 aedS Sld 5 sl O3ls 555 e
sl oS DS 5 eyl 23555 ps Al e b Oleses
ol s Sy Uals o b 50 05 5 S Slles s

il Y e Jle fad s Sk ap bl el
(Bernat, 1993) 5,5 | 3 0lS [Latl 43 S &)y oty

Olatls 55 o8 Al oo b jeme y o118 2ie o Sage )
St Lo ils bl OSLS s, slad S
.(Hassegawa et al, 2008) s,ls & s S s 5 s 5
e3Y e SGaps WSS s B gl e e )
LSl s ol B e il 55 S U
53 303 it LU 0 5 SO 5 5L s A
303 S 5 K0 5 e iy A Dl 3 peeS l 2
AOYAL O 5 5 5Se) 553

e 5 Sl Lo s Glidas 30 w3l slasss
OLLS i) Ld,y S sbay 5wl OlalS s s sl
Sl s dex 5 LOYAT (Sodal) dise o s )
ST YPRPC G [ INRT RSN P A PE RCT I
s oo SRl el s 4 algs pldl Cod 505 ged 0 3
S Losls olis (IYAY) 0L 5 Kases (\YVA (5 She)
Lot 55,5 @ Ly JS s ime il o e 3l Sl 53l
GOl Sl b s e alkad 53 alty 5 LaalasS, g yores
Srom ORI e JSe s SAS 00 sl
Sl el O S e Js Akt S bobaay S
e o3l Ol Sliis As S, Sl S
0313 3 g Iy Ol 555 (Sl 5 A, el gladon
sl 38 aS Wsls OLES pae=s (Tiemann, 2009) ..
OF il o 5 3515 (eobs ome 8l €l bl sy
Cldalie 4 4> L (Tohidi Nejad et al, 2008) s 42 .0
Lol «ls 5 Shae o YL (Y40Y) Maity 5 Thapa
3,0 el sdel oy Sl 3 5l p S LS 00 e
slas S o e 3l g e 3l ol g5 s 3l
Cu e (Lany et al, 1999) das o LS55 1) sleed
Girs esllae Ly (Rl Cose G5l glas S Ll
5 8l s osllas S g (S Ol ]
358 b 03 oy e K5
.(Petropoulos, 2002)


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

vy ...éjjﬁ}é&&p?ﬁﬁb};ﬁJ§Jﬁux:&;&j&|;|

OYAY) OLer 5 Kzl il cillas 555
@ J.:éjﬁ)\)&:u U:"i\fﬁ‘ o g Q)\ :J{JS oS wosls plis
o el oS 3 nln 5 LSS § e (US55
A S n s e A (SIS LSS s sl s
Olela L).‘o\ (_S\J.;.-\ 3 e ol ot 4y adls cIbs
Gl L 5wl el L(VTAC sl e) el s IS
s o3l b adss A58l (Fayek et al, 2011) &ss
S S il s ediisy 3 a5 L oy S s
L. wLﬁ 4.3‘./\.:&; gJ\M::L:J )‘}J.’:}jjls Lhw:;)ﬁ Lfi‘ ‘)‘ LS\SM
Lled s 1y oS, b 5 oS 1S Wis e ol
S p e Sl w18 Wl 5l s (S (Marion, 1994)
(Rabie etal, 19) Ll o iy (g5 s sl ge A 4l )5 5
aS sls OLES Laesls J.:itlaﬁ dons Lo ZsS/J.: e p Sy
S o Bsp Gy e o ol cble L
G A 03 s oM (e Ssssba b e SIS
Sl 50 IK8) el s o Lacale - YL 51 (o0 S
i b e ety szl gyl Sl s badeud el
OIB L s Sl i,y IS &5 oS p8 s
sls
Ll s o olS bu g S ISE e 4 0355
(o a OLE S b e 5 el el el sl
w338 o 0,3 Al 3 S, IS« Ol s5le 5 e
OB S pers O3s e SV sk 53 s s
Sdses Slaa=s (Roy and Singh, 2006) c..l «sl
3131 el gladewd (gsl LS 5 5 18 48 sls Olas (1¥4Y)
ol.:f Jl’f‘;jﬂ ‘ngLSg éuub Q)\ Loy J"'»'o‘)’q‘ b 'L"):Lfc
T e P J N R P RS SRRV T R
PLSGIU Y I ST asl ladd Slas same (g9l
S3A 5 sl DU 5o pl s s 4 3L S

:_}J:L;c ajg'-.)alﬁgjbcd)l.ms_)s w‘wﬁCﬁQ;-)lﬁa S)ee

bl Coos by e Bl V0210 4y i) (5 badi
> S e Lz (b 55 5 glacile s S
Al
2 S 2 S gas 53 LS 58 5D sa s IS gl e
oSl olKzs 3l sl by b sy (slas
sl bhs i, a0 bl gl Al Jas A3 (6ol
b A3 S Sl Sl el IS olSas Law g
Ao (Arlington, 1990) . eslecsl AOAC s, 51 S 5
s 8 Lo (Sl IS sy 4 S o
.(Jones et al, 1999) (as a3 S Las 55 VY 555 5 a0 &l
51 eslinal L SAS 9.1 L1zl 3 Sl Laesls s 5 a3 51
Sl s Ao =y 5 Aoy S Jlaasl e 55 LSD O3l

3 3 eslizad Excel 2013 1 5le 5 51 Ll sad o

o g s
5 g5 oS sl ol besls Sulls g I Jols an
okl (6, Se3lll Dlio alS (ghls pme jsbas Sl S Ol
OV Jsdr) sls 15 3t o |

s UL i <l a5 5 S s
A Jbs IS (g gma eI chle il b«
G 5 RIS s S s s b s ks
o=l (8T gla SK8) AL e SalS el da s S
(3l s S il GL‘.» 5,8 3 s S Gl x5, s
o, Jose lrle s ol LIS LB 8 i
50 2 blaje DU & 1) Jd5,0S o35 alS
Sl ar s b oplply sl ol 51 ke shils LIS
5l 35S S el BB S Olatle 5 S ol
L g 355 oS S 555 el antle g e LB JS
el el 3 IS L Lae 1S5, Olgee SRl Ay o i
sk Gk OF 51 aS o3y sy, b 5l OF ol e
g edlial s IS S 5 iy Anl B s e
Sy g ol S posat e MLl Gl m
G5 2 (WFAY) OLGes 5 5l ye slaasl L S 35 JS


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

AV Jlo YT ojled V e (aLE s S, 5 i \ats

43')" :}sjula‘gc};};u&.adwjb WSS ABX &jﬁﬁﬁs ol d"";lin Qﬁ—\ J_}-\->

(MS) Solay o S5k

RN WL ol
ShkenS e ofsr b WS S U b b adasls bl sov
AR \/A4 VYA ARAY +/84 Ye/ov Yo/VE */VY Y S
VINTE LVACR ) ¢ SV VA VAV ¢ A7 V7 R CXVY) VA A 72 S ! Sl
N Ve V/04 /o) A VA /AY (ERVAYS YAA \% o
§/VE Y/Y4 v/oY q/YY AAA VV/0) A q/0V cv
J.p,:&;@ckmj.s)b@# o A e g8
25
g 201 a
= ab
o o abc abe
EP 15 de de
=
= 10 A
£
£ 5
g
0 L T T T T T T
N4 N N N N AN >
& ~1-°> ¢ & & & & o o
o Vo D & & 53
v < 3 &'b s@% Q o o0 o
Q&a Q{a Q“@. \ :..& \:'}Q o\)& @(9 6‘&0 s"\\*o
F & & ¥ > s
ol ol 5
& & <
S

a:&m‘\eﬁ)‘,&nﬁja ML:'.AJ}P 6|)|: 6\.& Cnf.'l.:n ﬂ\l:l...m: LSJ..: ané',,ls ‘_5"::;&}343)" b;uﬂ:ﬁaﬁﬁ}&ﬁ_’@hﬂ;‘—\ JS.:

LI (6,18 pre o glE Aep 55 0 ch.uJ: SSSls (gl wals w Q"Aji B]

180 -
E 160 - a
= 140 - b
Eﬂ 120 - be cde bed
= 4 def
= 80 7 p g
E 60
S 40 -
é 20 A
o
0 — T T T
S N NG © o N N o}\ %\ Py
CPQ(‘ qﬁ;ﬁo %Q‘.% Q-\E.évo W\&."é Q\g.") QQ\;.‘% ob\ éb"» :"@‘b‘
& Q‘éb & _@5“ & o&\ Qc‘} . Qe‘} . ‘\e%
¢ & & & &S
\c? \r.? & kad kad kad
> ) o
& & &
&

J"e:&'.«‘lgb‘,&n,hJ:QLﬁw&J}J,gsb‘Aéh&ﬁ\:n.w‘S/ﬁ b“}éj)sgsjbuﬁﬁj‘:}s;ﬂ:éuﬁ:a&}clh;‘—YJﬁi

5455 (A gl sl ULy G5 sl

R RHT B Ly PRUIPIF SR WS cla.a 25 oSSl (g auls L Q‘,aﬂ

53 SleinSn Loy p S0 L baessl bl 3L o


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

Yo ‘_'533_,!_,.3,9owfjfojjﬁaﬁubu,iauﬁjcyolﬁ

200 -
Z 180 -
= 160 A
2 140
= 120 A
-
Z 100
2 80
S 60 4
=
@] 40 -
= 20
= 0+
> N x> N

I ) & & & Q’% ) '\'@ -b

N ) ) Q \el D D K N i

< ‘;\r Q D X &) D & & o

& & é“b& E}Q& . &6" & o o
N & & c.‘}:’ s Y”& ?'&
~ =~ X
N ¥ &

e:&:.»‘lg&j.'mﬁ): 4\.3[..:.4 d}f 6‘)‘} 6LA O,:KSL:.« W Jﬁ‘_}SJ:éhlS 6};"“’)?6)" bﬁ%ﬁém}ch;‘—rp

I )1 re S Mo y3 0 i 3 oSSl gl auls K O ga3T )

14 -
? 12 -
=10
El
E P
T 6
=
0 -
& g ¢ ¢ ¢ & & il
S I R M O M ‘,é\ f,o‘
& & S & &8 < e o
) ) % & & \g_\\’ & & &
'Lq:} \t? \‘? v v ¥
& &7 &
& s

3 sl b O a5 alie Sy s sl Kile ahlas S5 A3 55008 e 651 558 il pslia 5 wbe It K3

AL gl g gl As s 0 cla.»,: 5SSl ! 4:.a|>xa?o‘,aﬂ

25 ~
20 A
9
= 15 -
£
3
f_ 10 -
5 4
0 - .
%
6° 4) 0) \
& e“* Ne w"’* e“* s“" S o e,~
2> > N & & b Cy Ly
& & & & 5 o o) ®
< N & e & & & & &
=o‘° %‘d’ \."& v v v

j‘a:&m‘gbﬁ»ﬁjqudjfd‘)bdh&gﬂy.Wﬁﬁaﬁ"gﬁMjéﬁﬁj‘b"sga&aﬁ;uﬁjcm;‘—oJS..’&

I (513 e gl e 53 0 e 53 oSSl (gl asls Oga3l


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

AV Jlo YT ojled V e (aLE s S, 5 i Ay

22 A a
21.5 A
21 - b ab
2 20.5 abc be be be
T 7 bc
2 195 A c
= 19 A
18.5 A
18 A
17.5 ' T T T T T T
> o N N N
& g ¢ ¢ ¢ & & b@ AS
S N O N T
& & & & & R R <
< ) o8 & & & & & &
¢ & & kad kg kot
* > >
& & &7
Q\ ,\,';\ ‘e\\

D031 3N eslial b st 5 s alie Gy gl slaile Akt S5 b doys p 6531 558 il alie 5 b 31 IS

Sl oSS Vv Sl b oobed 5l s sl il
S5 (oS 5 (i (AN (Gl e OV S
pAAS Vol Sl lles Sl 4 S
ol s el S s pf)lns o Lles 5 LS o
4 Vazrl oondS Sz 3,08 31 53 b gl 1330
b oS ol 9355 me opl Dltla 3 oS 3 bt
ool oy« pln latsn 4 OF JWasl 5 ol )8!
355 e G Olsie Aol el 3008 08 e s o)l
IRl S 1 S Sl b S 4 ST el
A edalive slel Ol O Calises Coba G Ll s

S sl Ola (YY) 0L 5 5 Sl (opl 51 i
o oaloh Ll b s oS dens eiot s o
5 oAl O3s S s eSS L8 L s s
(YA Ol 5 o (W So Al sdalin Jals lag
s S Juals Lol 51 glansS 5 )8 aS s S el
Byh o 1S s el

bosls ke uslis b Lol s S o
Cztﬁ S e 3l e A1 L as sl pliS (Vv JKS)
Sds o eSS lalda 5 S (G e (il
4 eSSl S 5o p SAS e Sl Sl e S

LI g5l pae gl dep 53 0 ch.- 25 oSSl (glals da

5 2, il e 55 5 es 500 lae 15 6lS 0 SO
Sl o s e I3 oS Sl s 1y s ol 508
Sy e g SC e ST el gladeul (S el
AOTAY O 5 ) 3L OLLS 5 s 0 s

w5l oble s ol ey el sladl
Ll olS Ay a0 g ol Sl S 0
sladl S el sas 5,158 (Hounsome et al, 2008)
W 53 bl S5 Sl e Olsea al
= (Anonymous, 2009) Ly, o sled 4 A S
G el LS sl Olas (\FAY) O Kas 5 sbiaiul
Al Rl Addad g 05 5 ()

DL (U JS8) Lausls Sils amslin 15 51 b (555
S Sl DI 61555 il g1l 3,8 oS sl
23 e Slgmn SRl e Sl s Sy
YO 5, LA sl sdalie S Oz s
Aald 4 s S b S o5l 355 SIS 55 p IS
s ossl 355 Jlde Gl L sl o S
2 gl im0 S Sl g SSkS 00 4 Y0
opsl Sldie sdome il L Ll L3l s Wyl S o

;ngﬁﬂgél)ngbﬁ);rjf}l;\~~ 4 b an


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

v A}}‘ﬁﬁ&&&f,@jijﬁaﬁwuﬁéw;tyo|;‘

Carbohydrat (ug/g F'W)
S = WA th &

JII|I

0
& &
& \l" \t-
2 < g
Qﬂ ,b'k Q(v. a}"\"
L4
"\
< P
&

Q \ \ N
&6; § & & %c
& & & & &
» & & & &
S » » »
<
é\

3ol b Ot 5 53 alie Gy (shils sl il Aid S Slpdka g S Olie g 431 355 il jpalie 5 e IV S

I ()l an gl A3 0 el 53 Sl (glatels i Ry

2.5 1
2 -
g bc
= 15
=]
E
E 14 e
2
= 05 I
0 -1 T T
D o ©
Q
& 6"% Q\ﬁ) @& ‘:" @* @*’ .b\@ -3 b
¢oyog N v S8 & & ,,e»
& & & ,\Q@' . ‘9& . Q& < &0 P
RS S S C A e
& F & » v v
-~
&

S esliaal b O gt a5 lie Sy sl e eRils b Sy bl a3l 3l 548 il alie 5 wbie Sl 1A JKS

Dl a8 sls Ol 55 (YY) 0L 5 Kass o]

E) u:..il).e\ —r )L&ﬁs DL rﬁjl.:g 0+ cla.w G Qj‘}jl_u
sbobuasy s als Csl ijlts 0 5l VL sk
S ol il 5 el ol oo il caw i,
Lo S il ol 58 L35 Jl 3 5 el olS &
LSJLtS @Lb (YA céb})‘b) v\-"}'\:"—;‘ Q,:ﬁjﬁ: US;-L.A L_éfa

555 e Gulil Loas sls OLES 50 (WYAY) Ol

I (5513 e gl e y3 0 prla 53 oSSl (glaals dir Ry
ozl 3l 2l 3 os Shda s S 00 oSl s
AL OLS 55 3l lpome b LT o sSae BLS B3 w0
Bl sl glacS 5y g St sl Ol e
Gt S olse ke Sl S 5 esls Al 1 Ol e
Sl il Sl Ol 5 S e ax o (pl ply L als
Losd Il 4 A b S s Mhr BB s
Sider s S o5 @il Glas S s s 5,

OYAR (3L3) 555 o0 oS Qs 5 54 50


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

AV Jlo YT ojled V e (aLE s S, 5 i A

bS5 opl B85 Gl A 5 3o 2B el
s2le3T 3 .(Loomis and Corteau, 1972) Al o (555 2
bl 5 Shas o VL oS sl ol asiie Olss ) (S35
Lo oz @ 035,55 355 S 53 p S5k 00 G rae Ly
L 3bdlme cute 3L .(Arabaci and Bayram, 2004)
Bl bl 3 Shas 5 558 pap0n 5 45 53 el il A
5 Gosme AT 0L 5 03l Col sy DU 4 5
(Y48) OhlKen 5 ol o gl s (VAT (O lS0n
Sl rild 3 Shee alionsd b 3L sloe o 315 0L 30

IS S o
AV 35 g e op g 4 2l 0L (LT ol s
3 el el ) 53 p 88 e Al (S5 558 Slio
Sme Sl 258 B pan Ol (3 L 25 b plad sl
S obdas S Olge Sl 5 Ad alls Lohda s S

el s dals [l

Sy 5 s O sbhans S Aoy W&l b
g IOl

Ol (A IS2) b, Sle ans e = iS5 bl 0330
eSS o SAS YO 5 slsa s 8 Lol ol las oS sl
Dbl Al ol bl asil Lol b 1 iy
Sl 5 LS S 53 aded oS Sulul el 1 as
st sdalie I3l 5 go 03 OF slapllil 5 S ala
Liy e 53 Ol 28 Yl bl Olpe s
St 2l bl 5 S e 1l e s 5 s,
et 3 Fae el Sl W3 4 badesl sl L
gl b 5l i bl e 5 0 )l bl s
el o3l3 3 3 o |y il (lime 4331 358

orilel sl e lad s S 5 x5 OS5 50
e o 2 a0ls QLS 3 e fse slse 5 bl s s
S pelal s Sae 20580 (Franz, 1983) .S o Ll
Shige s ol o a3l 58 e slie O pae
Ol ATP 5 NADPH (sladi s s pl Uik 5 Lol

s &S 3ges ax g Lb il e LOT slisle glaasls

c\:..a

Sl il lacamer iS5 3 Shee 5 3l cile slie U OYAY) S e wm s o G Sl
YV-£V 4 ssls OlalS s (Foeniculum vulgare M.)

55 5> (Bassica napus L) 1515 als 5 Shas lirl 55, Shee 1 s5s SWam 5 O3l G50 s (OFA) o ke
L Pl 5 el psle o S nens il

5ol slize slaleg b o Al a0l oS 2 a) 5 s Ol Setd (WWAY) S50 1§ e ol o el
W=ty ol 3T oKl AYAY ole tidnd VO . _ack e 5 3L 3 s sl s pske 38 Jles sl e
Ao

oo VIV Wl (s, e Okl Slhlasl . osols OalS (o8l 5 W5 . OYA) L o Kol

;%% sl 5wl Sladenl (3T ke 5 G aS oss e slie Sl ) (FAE) o canls 5 0 (53l b 21>
om0l ol Jame 5 ossls OLLS Cliiss ia - el aslaless (Matricaria chamomilla L) L)l 4 5L A4S 5 oS
NeOA=Y Ve asins sl T

L S 2 s5hdsbe co (RAphanus sativus L)z 5 iS5 (oS solss ais (OTAY) o VG o ( Slalb o oot
A=A o el s Ml oo e sl sl il sl


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

YU (RS dnsd Slhe (S 2 05 355 Aisa polie 55 58 O J

jA.}b >f<l.q.9 Ql)mxsfdjjjly :}SJW)LQLJ”;JS( (\TAV) A cj?:ﬁj)I C “-’Li}i c.tgéyja [ col‘)blﬂ "C cjﬁno'u:
Ol e 5 ool OlalS Sl iass — ede sldas (Trigonella foenum-gracum L.) aldes G545 58 Slas
OYV=0YA ain ¥ ol YA U

dls ey & s S 4 Cuglie ol ol (VWAQ) L AP e e S BT
IY=INN OO L SLel (549555 U.Lc oo . Sl

UM;LA‘ QL:SJS 9 Jﬂaj‘ ‘\J}\ » Q)\ nm%ﬁ (_QJCSL) 9 J“:"”‘J"‘?‘T J:S‘U (\YAY) £ RS “p chLﬁ u\.:.wcb- “p (SoseP
YNO-YWA (A Il (65,5 5LiS anu 55 ale .(Ocimum basilicum) Ol

BRIy rs)wﬁjck“)dg,)s‘dlg;wwjﬁwidu@um.ks;msl{jﬁdzgdw;\ QYY) o ke

Oltn L;C«L: QYW Mbaj.ij Yr-oy (Y)Y e‘)w AN .,LL;- )“'\il'i LgJJJLJ,S U'i}’ ul.;\) A,L>u: CA:A.»‘ Lf‘; 9 JJ...:)J
Yo-yv

u.:m_': stbua 2 g_))\ 3)5} g}’i“‘:’ JZA alises C‘}k'a’ CJ\J.:‘ R (\Y“\~) S 4@-[1.9 o 40.)\)'&:.3 eCc‘}.’l}Jle “) gééu

U'if C)L.A‘;Laui\.ll.o.h J;J)\ Vit J"‘Jsg}i‘?“ u)b 644‘3 J,’I:J)Igh Q)}jgfﬁ e&;.f.:}ﬁ: ‘ub.kﬁ.hyjs J.,p).) cgf uT

O ol dls godbal 51T dl s ol &K0ls (g5, 538 s

;b}-‘ 9 J‘}ﬂa} » u:.m.;) ‘_gbhgsjh.d JJ‘ (\Y'A\') O ‘4""‘”)) o cd)JG ) ;deL? L.C ‘LSJL’LS"L‘U ¢ cgﬂ‘)ﬁi)@ﬁ ;.C ce)bg
A=YV (8N L ossls LS s . Sl 6 b 5 Shes

Ll 53 (o 035) 3555 (AS 5 (oS 3 ke 2 3l5T anl gladeal b home S oy 1 268 55155 (1FA)) L (63 500
.;.é.ll.«.'clja.2\4\\”\"41).15.ﬁzéjjjtﬁoupdwjﬁgbuﬂ.ﬁ;

.UA)./\A C,.:.:J‘; eK..iJ‘J Q\)LZJ_:\ .v.iéj UL.’.JU J..a‘)‘ BL st g_é_)..a.ﬁ (\Y‘VQ) (a gu.';jﬂﬁ

9 ( 9 ;5<JJ54>}§ ‘)L:’;) Ls‘e}:ﬂ éuéﬂ BE C_J‘J::; co.>£ Jl:« (\Y’/\i) c ‘Q):-sa—f Cor 4@\)&.« o 46)}3 g.r ;J}ﬂ»
oo Yo 8V E ojla gl Ol b ol lasl 0T J 28 sls s

AOAC. Official Methods of Analysis. 15"ed. Assoc. Off. Anal. Chem., Arlington. VA.

Avrabaci D and Bayram E. (2004). Effect of nitrogen fertilization and different plant densities on some agronomic and
technologic characteristic of Ocimum basilicum L. (Basil). Journal of Agronomy; 3: 25 32.

Dini, M. (2006). Scientific name of medicinal plants used in traditional medicine, Forest and Rangeland Research
Institute Publication, Iran, pp: 299- 300.

Fayek MA, Yehia TA, El-Fakhrany EMM and Farag AM. (2011). Effect of Ringing and Amino Acids Application on
Improving Fruiting of Le Conte Pear Trees. Journal of Horticultural Science & Ornamental Plants 3 (1): 01-10.

Franz, C. h. (1983). Nutrient and water management for medicinal and aromatic plants. Acta Horticulturae. 132, 203-
216.

Hassegawa, R. H., Fonseca, H., Fancelli, A. L., da Silva, V. N., Schammass, E. A., Reis, T. A., and Corre"a, B. (2008).
Influence of macro-and micro nutrient fertilization on fungal contamination and fumonisin production in corn
grains. Food Control. 19: 36-43.

Hounsome N., Hounsome B., Tomos D., Edwards-Jones G. (2008). Plant metabolites and nutritional quality of
vegetables. Journal of Food Science. 73(4): 48-65.

Jones JB, Wolf B and Mills HA. (1999). Plant analysis Handbook, Micro-Macro publishing, Inc, Athens, GA, pp. 110.

Lany, N. S., R. G. Stevense, R. E. Thornton, W. L. Pan, and S. Victory. (1999). Nutrient management guide: central
Washington irrigated potatoes. Washington State University Cooperative Extension and U.S. Department of
Agriculture.

Loomis, W.D. and Corteau, R. (1972). Essential oil biosynthesis. Recent advances Phytochemistry, 6:147-185.

Marion, (1994). Vaisey Genser. Canola oil sensory properties Canola council of Canada Gpp. 0429-01-RS.

Max, B. (1992). This and That: the essential pharmacology of herbs and spices. Trends in Pharmacological Sciences;
13:15-20.


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

WAV o Y oyled &V al ( alS 5 S, 5 anl b TV

Morady, A. and Atta A. (2001). Fennel swollen base yield and quality as affected by variety and source of nitrogen
fertilizer. Scientia Horticulturae; 88: 191 - 202.

Petropoulos, G. A. (2002). The Genus Trigonella. pp: 1-17. In: Petropoulos, G. A. (ed.). Fenugreek, (1st ed.). Taylor
and Francis, London and New York.

Rabie, R. K, Y. Arima and K. Kumazawa; (1980). Uptake and distribution of combined nitrogen and it is corporation
into seeds of nodulated soybean as revealed by Studies. Soil Science and Plant Nutrition; 26, 427-436.

Roy, D. K. and Singh, B. P. (2006). Effect of level and time of nitrogen application with and without vermicompost on
yield, yield attributes and quality of malt barley. Indian Journal of Agronomy 51: 40 - 4.

Schlegel, H. G. (1956). Die verwertung organischer sauren durch chlorella in lincht. Plata 47: 510-515.

Thapa. U., and Maity, T.K. (2003). Green and seed yield of fenugreek (Trigonella foenum gracum L.) as affected by
nitrogen, phosphorus and cutting management. Journal of Interacademicia 7: 347-350.

TohidiNejad, E., Korki, M., Mohamadinejad, G., Majidi, M. M., Ahmadi-Afzadi, M. (2008).The effect of planting date
and nitrogen levels on performance and essence of Matricaria (Matricaria chamomilla). Electronic Journal Agric.
Nat. Resour. Gorgan. 1 15-24.

Tiemann T. T., Franco L. H., Peters M., Frossard E., Kreuzer M., Lascano C. E. (2009).Effect of season, soil type and
fertilizer on the biomass production and chemical composition of five tropical shrub legumes with forage potential.
Grass and Forage Science, Blackwell Publishing 64: 255-265.


https://dor.isc.ac/dor/20.1001.1.23222727.1397.7.23.15.8
https://jispp.iut.ac.ir/article-1-674-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-12-19]

[ DOR: 20.1001.1.23222727.1397.7.23.15.8 ]

YV ...‘éjjﬁ}ébué?ﬁﬁbjjﬁb_,fsih;'ux:lb;tjiﬂ}l

Effects of different sources and quantities of nitrogen fertilizers on physiological
parameters of Fenugreek (Trigonella foenum- graecum L.)
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Abstract

Today, due to positive effect of nitrogenous fertilizers on growth, yield and quality of agricultural crops, irregular use of
fertilizers has been increased. In order to evaluate the effects of different sources and quantities of nitrogen fertilizers on
some of physiological properties of Fenugreek (Trigonella foenum- graecum L.) medicinal plant, an experiment was
carried out as a randomized block design with four replications at research farm, department of horticulture, Ilam
University during summer 2015. Treatments included different levels of Urea (0, 25, 50 and 100 kg/h) and Calcium
Nitrate fertilizer sources and Amino Acid with four concentrations: 0, 1,2 and 4 g/l. Study traits included photosynthetic
pigments content (Chlorophyll a &b, total chlorophyll and carotenoids) fiber percentage, Carbohydrates content,
proteins percentage and essential oil yield of leaves. Results showed that sources and quantities of nitrogen significantly
affected all studied parameters. The highest pigments’ content, protein and essential oil yield of leaves were obtained
from 4 g/l amino acid treatment; the highest leaf fiber from 100 kg/h calcium nitrate and the highest leaf carbohydrate
content obtained from control plants and increasing in nitrogen from all three sources led to decrease in carbohydrates
content. The research revealed that using different sources and quantities of nitrogen fertilizers (especially amino acids)
have positive effects on improvement of physiological traits of fenugreek and application of nitrogen can be
recomended for increasing quality of the leafy vegetable and medicinal plant.

Key Words: Essential oil, Amino Acids, Protein, Carotenoids, Chlorophyll.
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