[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

1100 103300 oo d)Lad (gl § Caumyy 5)9d el (S) eole alEkily (ol alas

bgm (0 g (I OS5 (bl 9 (lannS| 51 ¢ o onmigind olgd o 52
(Ceratonia siliqgua L.) gy ols

o Al TS e e S (S

SR lsa) ) il e oSk ey gle B3SiB)s s 59 ()
SR ksl jla) lma s sSuis) @ly pgle 838l el j 598 (P

WAANYIYY 1oy oo, WA/ ey po g b

oS>

oolos 4 dagi b gd e eolil iy Blaal g o5 Kis (gl & canl g Blgils 5l 5,5 (Ceratonia siliqua L.) oy s sdosdo
D5 30T 5 ol o o sl o590 ¢ liand SLiS 5yl (mo% )3 «(y9lb Gloyd 53 50l Capols ol )l

@ Iyl blas (JI ClS 5 g9 lolid (ol 285 O Gl Gl Mo b s pSo)las @il (st ud skaton; B gy 9 Spo
Oy bl Cpiomen 05 pll EDS (Ul wgee opl Kis 39 53 3990 polie lie 9 £95 LS (¢lp 00,8 52,5 GC-MS ol&as
i Lialo ABTS sy, b baojlae a1 sl oolss 05,5 U1 GC- FID g, 5 eolicl L

LSl ol j90> alordsisd Slocus S5 o Pl g5us Blas & by ySolas o3l oy i pdlgf (sl
O by Jplie blas )3 JI oS5 YA S o 20l 053 oo o Bilas 5 ) aasin 5 5 gl day ;oSS dacyl daigis e
Ldgs e jolis 59y 5 e a5 00,5 ol g s Base (0 Jdme jais A Widg G st 4 Gl \-"’Q] Oy &S A5 glwlid
a8 ol Ui baojlas (S 5T Clled oy amd o Ui 1) 0o duml ot 3429 CeTatoNia siliqua L. sge ;1 Jols (g, U1
S 1y 1C,. Jhade cp i ol 8)lac

ol Gl 5 gl (18 g lgld a1 sl SlS 5 ssg cle @ Wlge )b plo 3w By B g mT Rl 5 S
23l 0lsld oy sl 392 5 5 5T oyl yrs 53 1550 Sl )eS S plgisar ke yolis 3525 (ired o bap el 53 gl

G5y alberd S 5 o sl ()lanS T sl sojl

Ol 15l Glpal Ol o digd K5 warly ke 3aSEs (abidiny s 03 i gt Bk 557
Email: m.kolahi@scu.ac.ir

Copyright © 2019 Journal of Ilam University of Medical Science. This is an open-access article distributed under the
terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/)  which permits copy and redistribute the material, in any
medium or format, provided the original work is properly cited.

AY



mailto:m.kolahi@scu.ac.ir
file:///C:/Users/mokarami/AppData/Roaming/Microsoft/Word/\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

0h508 § (8IS @210 —g § (T DS (wlisb § (HsanSILBT (laybels oled Gy

L 59, 9 dlge
slosd > LS BAKSUES Bone tdiged (5 jlwodloe]
BW I oKisly ‘_{»LVA:W) cﬁ)f S )‘ 9 b ywywas
2155l 0 bgre 05 olulid Slaal ol yen
3155505 83901 dlge g ,LEgd,S S g oy 3l sl Il
Ay )9 peliene (U ) 93 5 GBI (sled )3 s
odlitwl b ol JolS' 5,8 Sid 5l s 9 13,5 s

Wb )9 09y Bgse (S (g ]
P Yo togml ple (9 42 8lS I (5 S0 slas
B sl o o) 0slsS oS b 1y 3 ]
Celo VY Cae 4 (py8g,lS 5 do > /0 gilio chs >
2 ¥ e b ablise fjen 55y (301 slod
Cawddy bylias g JolS (S0 lac b odly )8 celw
wolegyd ol oad Llis B aiS 5w, ol
ool p spSojlas o)l g sl Cundy lao)las i
53 oailadis 3ylac oSl 05,5 auwlxe ) Byl Adlee
(V) as (g )haSS oS il doyn ¥ (glod o Jlsy
09 olS Sis ydgr yig) XV LY Byledd Adlre
0,lac 03jb = (sdelCuwdds 3,lac
lomignd  owyp g bl
Slosio olordsid slagsel 1a190 (S glio

o

OluS ) pree dwd Caar 0305 pll 0 550 dlge oLl
ooyl dosdsighe dopyigle dasgdSl Jols alS
F0) Bad oy aadgiy g bajeSUlS iy il
¥

Ol pwle Bylas ;3 9290 SlS 5 (s
oigy ool b Cgid bgwe (Jeilie
ssbieds 30 b - (556 (A1,5 55l ,S
bge (gl ple (Joilio 8)lac ) 39290 OS5y
AoV olpon 4 Jgilio bilac Sl g Sue Vs B
Twcisb 4 Jate J5 (S ileg S olSuws 4 JoiUl
3,5 Gup g Clasie b (o

e Agilent 7890 A- GC 05wy Jio GC olKiws
le> 30m x 250 pm x 0.25 pm HP-5MS : g
S copw g gy 0I5 ole dopy VAL 15,55 Al

AY

Aoddo
UL alpose blie (og juwddeon (50 Cgip
8algls (WLld &ly ;I Ceratonia siliqua L. ols
L5 g (03y0) i Ollse ) 3lgs 05 (g
sble » LhiJKe ulp cépn ol .cwl siliqua
b g oo odlatnl i Blaal gl uoen o Siis
dopd Ve adil s g bawe ol si> g0 dilby g
i3 o JSU 1) ogne 1505 woyd e Ll g 0ge ()9
w3ydd U (Slglhd jlade 4503500 giyd Basw) Bose
@YU e Gizmen g ded (o5 jle 9 (0S99 b
5 2he bl S s b jog ol (a8 dlge
5 go o3l _lie &Y guao dugd (gl BT oS
5 )b oS o M @ Cond g B8
G oSl b Siag 5 25 (sasns' 5 oS
o cle 4 by ws g 09y b S Cuols
By omd (Sl il oSy
ol gldlps O ladl 5 2L oyl
e 25 olsieer o b 3 srigl il (slogyls
aS dad o lis b iagh (V) W25 e odlawl e
ol Sl Bras 9 )l (6y9)l Cuol ©gi S b5
3 g 980 gl S 5 gyl S8 (il s
& aS e Bboy 1) GLBI (6)o,llb St o9y cpen
& o o NS 5 pypal 3308 e 4 loges
P

ISt 95 o )3 V0 dgds &S canl )] ,S5ly Slalllas
30l o) 4 bgye Sl 5y5)kb Jle )1 (5)9,L0
bgsye (559)LL Mo 5l aoyd ¥ dgis il 90 2 b
Moy Yedgds g o) 4 baye dop ¥oo b &
5 i S 565 S s STl 93 4o 4y bogyye
Pgd e oguine Ho)bl 30 03,5 fie gyl S5
Jbé loaiss Gy sio)kl 2 S5e Jelse 5l (S0
gilgmS] oyl Syl el & sl (ROS) yjans]
J sbas bl wly o bS] ol 0,5
G bowe Sl 4 dagi b (V) w5 8 ) s
2 eonlnle )1 9,6 ploys dlexsl lgls slas )
5 lolid ol Fame g abesd SlaS ol Limgs,


http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

11€00 )03)00 (0w d)laid «@gd § Caumyy 0)9s

el (S) eole alEkily (ol alas

5 sl Uoay 5l edlitel b lao)las ABTS e0ls
cdld (1) 8 Gyee SNl L Kes
ey NG Cjgot ls JSl (S8 )le
0355 olo s p)S e

oRg3 saadl

PR 31 3\ - TR 131V
oM b g g (glaojlac j edolassd
S oblize OS] &S ol L yamwl jusle gy 4 caliseo
@930 L 1) Glise cp S 3918 Mo i)l ol
Jhaeldl )3 ipygyls M b (cpSojlas o5 o3jl e
0 5yleds US3) (P<0.05) s b latylo] b

dLQD)La.C

Y0 .-

Yo

/-

!

V....> 28 § e)L.a.G a:jlg
-«

\o .
e
(4}

Jde MSolKws N mML/MIN g o : ol 55 <8 >
Agilent 5975 C- MS oKy

oS il dxpd Ve glod jd Al Y e OBT KV
a0 Copw b b wlsye cpl 5l o Al atsh &
oilj8l o3 ol dsyo Y.
iy 318 5l Lo )5 YA« G5 Aaisce slod 5 il
(F) 20,5 Jasuie (b ¢ M

siiess EDS SWSS b gid bgwe U
bgse SIS )9 53 29290 polic (lfe g £ s
(V) 285 &350 EDS Ul g5

b 392 )3 39290 Wy Sl alwld
Feldsie silwoslel 1GC- FID (phg) &1 giys
ko )llial BAB IS gy bl g o2 slaal
(V) 5 plool 1CS:67.200.10 S L YAYS-Y
S logyS o b o slasenl ol e U
{A) 225 pldl ol )San g (gl g, G 58
assl gy b Pt Ol cudyb i)
JSesl, SaS lee colled @ ABTSJG], (o155

slod b aads 4 ol)8 sl

\J,JLJ'

Aaze T pAsAS

d,:f a)L.a.a d}\.’-
GV )0 Wgliie gy Cawl 3 luiliw! glad £ 1,55 )b 93 Klo duidly 13le . g 180 las 0330 .Y IS
Gl (6 S0 las Cliseo o pigy b o33l b Sl o 1ol Ciglds B pre b ygiw

PPl Bylasc ;3 d92g0 slacas (oLl
LSy 5 dse plSglenS 0gis Bgme oS
Cawl oaddl)l aoy> 0+ 5l GV Jlis] do oy b slowd
—si BlSeless ey (N Je 9 VS

xbyupdmw‘bwuu1 )des.b)f

AY

Jedelcwdd @l o bowwgnd S ow iy
bosple jas (alerdgnd  Slade law)y
5 oty il Aoty 5SS ol dmidgisDs dmasgSIl


http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

0h508 § (8IS @210 —g § (T DS (wlisb § (HsanSILBT (laybels oled Gy

Pl

| el

Y B led Joaa o b.}.w:\al)l ul.vs).s mby,a&uf“adYb alas! uw‘,wlo Ov9y & Dy bagro d)ylm o)lm.cGC b Y USS

!

Jpilie b gmlpwle (g, 5l Bsalcamwsay (alowsd OLS )5 ) Jgoa

Jlade Jlial 2o, S5k gloj w55 pb (Eo w6 5) s,
0.19 or 3.43 Heptanoic acid \
0.72 A 5.53 4H-Pyran-4-one, 2,3- Y
dihydro-3,5-di hydroxy-6-
methyl-
5.55 ) 6.64 2-Furancarboxaldehyde, 5- Y
(hydroxym ethyl)-
0.6 5. 8.78 1,2,3-Benzenetriol ¥
0.94 Qf 15.023 n-Hexadecanoic acid )
0.13 ) 16.9 9-Octadecenoic acid, (E)- 5
0.05 a. 17.432 9,12-Octadecadienoic acid v
(Z,Z)'
0.01 vy 17.981 Oleic Acid A
0.08 ay 18.296 Cyclopropaneoctanal, 2- a
octyl-
0.48 aq 18.645 9-Octadecenamide, (Z)- \.
0.11 ay 18.839 Octadecanamide N
1.18 ay 20.144 1,2-Benzenedicarboxylic WY
acid, diis
ooctyl ester
0.75 ) 25.866 Stigmasterol, 22,23- Y
dihydro-

o9y U1 :GC- FID oy sbas! olwbs
cuin 3¢9 Ceratonia siliqua L. sgu 5 odelcwssa
TV ojlad Joto 4 dogi b amde ol 1) 0 el
Oy el lgicds 1o)3 FVAD cbale b ol il
iy Vemgum OSoid oy A e g 0 QB
NN N Vs ] SOl ] S35
sl St sl Sty sl SSgilSalsgSs )4

(Y Joa) s osalice sl Sl o

AD

sdelcundy ol EEDS (Wigy & giy> dgse 5T
coin Jols Ggipd bgse g by olis EDS Ul
(Ao VYD) (59) 5 (10)d Y+/5B) o &S Canwl uais
& e Wlodl olad] 0 & 1) YL slaas
(o> VOIN) sy (doyd W) i iy
SIFY) opl g (Joyd Vo) 550 (o )d VOIFR) S

(¥ JS5) s sdaliie (duopd


http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

11€00 )03)00 (0w d)laid «@gd § Caumyy 0)9s el (S) eole alEkily (ol alas

9B b ;339290 2 S (450 Y Jgsa

- o sl £ @2 Sl @b
41.85 C20:0 sl Sl
28.04 C18:2n6t g
16.33 c15:1 sl K585 ety Vo
4.23 C18:0 sl Kzl
3.93 C22:6n3 ol K595 RlusgSs VA AF Y Ve Y P e
2.73 C22:0 Sl Sy
1.74 c18:3 sl Salgid
1.16 C18:1n9c Sl Sl
IC,. e (3 ey (P<0.05) )l paly (gbolias PABTS (9031 b (ST 6T (5509 (o)
(¥ JS5) oy J Il °J~o—|¢'~w>43 bylas & bgsyo Jolore | eslaiwl b o las DJ.A]CL‘#JJA{ ICy. (owyy

M3 sdolcanday (glaoylac a5 ol oLis ABTS

Caks

A O ak Feks
’:tn" FeKa  Znka
Dpores MK  Cuks
A MiKa Cuka Znkg keV
- —— e
g 15 2
00001

IC2+ (ug/ml)

S b 5 Sl Oge31 XSS

b
Jau! Jpilea ek
d;:f oyleas I U

(g Bomo Cilities (W0, las bwgi ABTS gl JSusl, oyesl8 Cullad j1 5,55l s yd B+ bl glp e cldalé F IS0
Cilises SV U (S5,135k o yd O Sl (615 H3e Culalé gla Sl oyl lsline glis 0 pme b ygins YU 45 glie By >

o]


http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

0h508 § (8IS @210 —g § (T DS (wlisb § (HsanSILBT (laybels oled Gy

b gl zbs a5 (W) 5,8 abi 1) bappsbuwgsl sl
2y Sloden imgh cpl 5l sdelcandd gl

hogp » leed oS5 ¥ (V) hlKen 5 S
OluS 5 dop VY & 60,8 slels GC- MS dwga
O M i g sl 03l K5 oy csloand Iy
oSl s @l (VF) 25 bl Sl @ by e
5 Chwgy Cawl 03 LiS 1) e 9 g9y YL dop
boee g 3550 wsy) ol polis (YIY) fjSon
Sl oolainl b pawls 5 podwe poolie ¢ asl Clds I oolatuwl
d9290 maedlS o g Oogmlyis ) edlatul b g plegid ol
ohegk bl p 2)S xSl | wg B Bgee
Bose ) |y Jlie (il madw e 9 el (U
G sk )3 gilannST ol (V0) widly G55
S Bgemnd dpuSligw edce eyl (6)9)Ll
Loy g ol STl (263 s o0 sl
8 LSl Gy 3 &S )1 D2y bbb Ao
05) sl o e & pepl o) calle gly Lyl
S cul cle ol 4 olS ol Slep i Yl
olic oyl & w8 2Lo Lama & |y (s polic Slg e
g5MST il b 555 slamsl ) el 18
Pl (2955 9 Swgn ) (oo A 59y pais )
5 i o opyl S5 LialS Gl (gg) SpmeS 3yl
S e Syt (V) sy loady 5
ol (sl (595 9 porle e mrie oS alox ]
bl (o CudS ) (oo OB 9 )9S S (o>
Oy el A odelcana s sb p (V) 1S e
@ boye oy glal e op i & A Lol
YA +¥) sl Soilgid g (o> FIAD) sl ol
ol (Ao

b s Oliee (V0Y) hlen 5 ogilile (hiios o
b asSy » osd alls g 998 09 &y 90 b
900 O el £95 0 olulid 4 yoxie a5 L3S OL))
Boso £55 90 yb ;0 1y (Aoyd YA/ 5 OY) sl Sgid
D390 IS oy el Cp i Glyied oad )
e Sl g9 ol ol GBS S I (0)
5 wille dub y0)l55 sl Sl Hlade ais saaliv
ol 3 0ad )5S e Sl gl ply EgCans ohSen
Baio ] odelCunddy ;500 Ly ladul g ibgh

AY

S 5 4 g Sy

AslS Sgle) jl oy i) bae aSul 4 a2y L
odliiul Bgjlan 5l (il lop ) e Ojgo
clogyls Cgllasl BT cde 4y p31 (glaJlo 1 ¢ 34 00
Ohler 1l 29 11) SBL g (olesd
allae unl aniS Sl olS (pl ggwdr 5y5)kL
sl 5 oled OlS 5 ololid  olewdgud
s lon loyd y olS ol 5,8 3 Jlglyd coenl ]
ol Pl @ Spe Glogwy ol )b
5 9y A ol 1) (8eyd YEIYY) e3il cpjidie
Blas (pyidy & W38 B (YY) ilKen
Zlool b zlyssul Gbgy b wgiyd B 5l odelumna
4 bgye (Shaking flasks) b G 5 waol)
2o WITA i a) 3 ol Mo 5l 2 yScine 8las
() (2o OYNYY

(VOY) ©os b o)las p ()lSen 5 s> (o)
ol 089)lS (SIS laojlas e 1oy s
P Moy Ve el Blas wopd Ve gl o Sl
e by 4 oge cpl Bhy 5 UL dbpe
ly oyl piabes doyd DV/-SEVDY o FAVNYEY/-¥
B)lac 5 JLU dlsyo )3 (03918 5)lac &5 Jly> )
g laEe[o¥ polie Lo, A JSa
S (W) By 1) ojlas 033l oy yieS Moyd +/VAE/Y
Stee pgh ol ) eslcwns s L ol mbs
w0 Solas ol (M cudad mol3El Loy
Sl 5l Gloses Liso Sl (VW) Wb o Lialj8l
wd o JSi (lad SleS 5 ) g S bge (olend
ol Do boosil g Sgde Jo ol o Sy ol
L o i8]

@590 alesdsid Glimn Jl enslcwa gl
(gl OS5 jeax o olS e )
5 359l (g3l < b (guiggd a5
S o 3l |y b1 gl sl B)las ) sa8sn 5
e 5 pulpl sadplnl plerdgud &S U]
Sey 4 oddglzil Jglie bilac g9y p (V4IY)
ClSy 9> ES See g 2 Ogeelle
(5PN (jeSls Sl (b sl
J3E> g SNy g wgle hmlsinel ¢ Jgyil


http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

1100 )02)g0 (g 3)Laids @gd § ) 2)93

el (S) eole alEkily (ol alas

blas 5 poide 2l Blas )b K, b g bl
Caol 03y plaid] 05 4 1) 1C,. S Joilio
Ol jhas 23,5 ()l (V) Guil)lSen 5 gdguals
bilas wgd bye ol 5 Jlie GlaluS g bjlas o
ABTS Jsbro j odlizl L IC, cpyide o
oy bawe Joilio gldluSgw bylac o (YFV/VE-/Y)
T ls aS (VF) )l 1y (YOY/YE-/+) IC,. o jieS
D Sleden Gimgh ol 5l edelcwssa guls b

9 el S5 Gl oy el gslansT oyl
alog)d 9 25 ddn S8l by Ol
bwg Sl gl Josl, SBT )b Jls 4 (59l
3 sla S Bpan 9b 0 5 s
ool b dblis ool Jl (S Wlge a5
(VE) 251 59,5 f3ye 93 p el ligus]

prs o3l g el B 90 4 gl ]
GYBE (Bgewd 1Ty Jold or 3l 095 sigdh oo
Sl il ol (0S53)55 5 laSy (93U515
e 3lnt Gglaslal g 38 e s Sk
sy Mo (Ghas Slge ()50 4 lgie & Aiun
555 o3l C E A 1l layualing ¢ o 5 3:5in ¢posils
e mi) & e olis i chasl (Y0)
LS SaS paye ek i 4 Wlgiee Slas] ol
oS byl sl a8 oy ol el Slisdss
2 g dmie GhlEl ) Ghge pyeel laadle I (S
Woilo (Y2) 8) (oreo sl (85 5 iz Sty
s A ¢ s g3 o 1y Ll oy 53 L ylansT ]
SlaS 5 ol oS g Sty (sl T T il 63,8
S oo 5 S sl e Jb LT a6, Sl )
el g i sl Jid ) laglaslal ol
S 3 slagy 4 g L3290 (9 ppw > & Al
gl g Sede Jate iy (SauSuws] oya8
Syl sllS] sl o S el
Ol > Basggd g aadsig)l5 E « C ey : JoSJge
ol ol Gl ol slge pl WS e )8 At
Sl 3 g Sloys fl 29500 Jlaisl (YY) 8500
e gl o Y Slusl sl cud)l 4 by
B0 Joibil 3,liac 2> LS by gy p el )] )3 D930
Lasgighe aaggdSIl dapbglo 515000, Ggiys

A

Yo¥ g VSI) ded Syl ol ) Ken 5 Lugbilo
Sl S Ll (duopd Vo /¥ 9 VY) ol Sally (o )y
(doyd /Y g +/V) dawl Sginally o (10> Y/ 4 ¥/5)
(30yd FVAY) b Cpn dl sl S]] 509
S 45 20,5 (Byme adllland)ge g5 S Bgse )3 29250
VOV (VOY) o) e g Chwgs 553490 Jlade Iy
GBS ) g pas Sl oddand Coi B Bare sl (Lo
St pro (203 < IVO) Sl Soy9) (e g oy
(uoyd WV el Sl (dopd VYY) sl
YY) dal SSPS L (do > +/50) dw] S giially
Sl Kol (aoydy YA) dl Sjlinl (ao s
Sdoid (o> YY) sl Ko (o> ¥+/¥0)
2oy VOY) sl Soasll (aoys Y/FY) sl
(V) sas plels (moy +/F0) sl S
o] Saiadly o] St o Lo 35 > 4l
Bl Slgd g el P lid sl Sdgtoll
S sl Shy dod oy dlen) osldl gligl i
P ogls cel bl poie g Jsb (e gl
015 Gilizo 3blia 15 LS 5550 dlyo i g CoraS
(¥+) sl

M Gl g gldled sl GladeSe le
5 2)b 325 )blias 5 Cute Al (o S5 g p el
dallas o (YY) sl odipbul Sllllae 55 o)biplys
2owEA BE s () e 5 e
B)las Byas &5 A5 jasule (hge iz lagige e
0998 g ywgiad Clald > (Al eel g
() cwsload LH gdaw (inlS g (9 iwginss)des (63
Srge Sl Sedlgid Wl g dsasl Kot LS (sl
5 Sl Sgidleligogn (03 4 bl cogis glaails
Uil o PGE2 33,5 1o a5 PGE2 & Lyuses
o fgind S5 5 soils Clandgie cpjgol Mg
Ohler 5 Slage ddllas > cpizmen V) 2900
el @l Sl o JeSe S (VW)
AP 23 iz slagigesen g sl ol jaSls
S5 g chale Rl cuw & W3S (w)p o)kl
(VV) 48 glipnT oyl (1S 5 ol

wo sy 1C,. o oLt SlamSI sl Lolss oy
SMBL Cgp by g ol (Il B)lac


http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

0h508 § (8IS @210 —g § (T DS (wlisb § (HsanSILBT (laybels oled Gy

s > 3550 eSS lyisar gdae pole
A8k olohd iy sl 3529 5 5 guilnnsT eyl
Wl by 2lesa Jolse cnl 5l <G yn dy o0 s 4
Dgd oo e olS cpl Sloyd Casld 4 ¢ Jolse oyl
Sl oolew

S JbS b slacoles caw 4 jlaal ol es dpd
Sl Ll 4
EE/1400.3.02.34981/scu.ac.ir: gy o5

References

1. Custodio L, Fernandes E, Escapa AL,
Lopezaviles S, Fajardo A, Aligue R, et al.
Antiproliferative and apoptotic activities of
extracts from carob tree Ceratonia siliqua L. in
MDA-MB-231 human breast cancer cells.
Planta Med2008; 74: 48.

2. Ouis N, Hariri A. Phytochemical
analysis and antioxidant activity of the
flavonoids extracts from pods of Ceratonia
siliqua L. Banats J Biotechnol2017;1:8:93-104.
3. Patel V, Patel R. The active
constituents of herbs and their plant chemistry,
extraction and identification methods. J Chem

Pharm 2016; 8: 1423-43.

4. Mojab F, Kamalinejad M, Ghaderi N,
Vahidipour H. Phytochemical screening of
some species of Iranian plants. Iran J Pharm
Sci 2010; 2: 77-82. d0i.10.22037/ijpr.2010.16
5. Bhatt S, Dhyani S, Preliminary
phytochemical screening of Ailanthus excelsa

Roxb. Int J Curr Pharm Res. 2012, 4: 87-9.

6. Adams RP. Identification of essential
oil components by gas chromatography mass
spectrometry. 1" ed. Allured Publication.

2004; P.1-804.

7. Samarghandian S, Shabestari MM.
DNA fragmentation and apoptosis induced by
safranal in human prostate cancer cell line.
Indian J Urol 2013;29:177-83.

8. ISO 660 1983 E. Animal and
vegetable fats and oils determination of acid
value and acidity. ISO Geneva. 1983; P.1-138.
9. Jadavi N, Vaziri S, Nabipour I. Fat
characteristics and fatty acid profile of sea
cucumbers Holothuria Scabra obtained from

A

ol Badgyiel 5 uSsus danyiSlS dagls
Bilas ) (olend oS 5 YA GC-MS (55, b (i
ol gl pollp o s olelis Il
A L;’L”L‘”’ “’9"? 3%,0 5 Ls"“\“ ).«a.f&/\ .JJJ}{ >
Bowo ) Ul 3 QI yolie g9y 9 e o
omzmed Db L 1) phe o Sl A dgg Cgiys
S| sl casls sh ol Liagh cpl laawy
dayso S A Sl @ dag bl YU ogee oyl
cle @ Wlg e gyl ployd ) Cgis Bawe i
» L"’O] o g L‘,‘p‘)é L;"MSlL;*-’T C_;LS)J 29>9
Sy Grped 5 eyl ) slias] oyl Jiald

the coasts of the Bushehr province Iran. Iran
South Med J2015; 18: 992-1006.

10. Rajurkar NS, Hande SM. Estimation
of phytochemical content and antioxidant
activity of some selected traditional Indian
medicinal plants. Indian J Pharm Sci 2011,
73:146-51. doi. 10.4103/0250-474x.91574.

11. Goulas V, Stylos E,
Chatziathanasiadou MV, Mavromoustakos T,
Tzakos AG. Functional components of carob
fruit: linking the chemical and biological
space. Int J Mol Sci2016; 17:1875. doi.
10.3390/ijms17111875

12. Roseiro LB, Duarte LC, Oliveira DL,
Roque R. Supercritical, ultrasound and
conventional extracts from carob Ceratonia
siligua L. biomass effect on the phenolic
profile and antiproliferative activity. Ind Crops
Prod2013; 47, 132-138.

13. Ydjedd S, Chaalal M, Richard G, Kati
DE, Lopeznicolas R, Fauconnier ML, et al.
Assessment of antioxidant potential of
phenolic compounds fractions of Algerian
Ceratonia siliqua L. pods during ripening
stages. Int Food Res J2017; 24: 2041-9.

14. Jones DP, Coates RJ, Flagg EW, Eley
JW, Block G, Greenberg RS, et al. Glutathione
in foods listed in the national cancer institute's
health habits and history food frequency
questionnaire. Nutr Cancer 1992; 17: 57-75.
d0i.10.1080/01635589209514173.

15. Farag MA, Elkersh DM. Volatiles
profiling in Ceratonia siliqua from Egypt and
in response to roasting as analyzed via solid
phase microextraction coupled to
chemometrics. Adv Res 2017, 8:379-85.


https://www.researchgate.net/profile/Shashank-Bhatt/publication/281376800_PRELIMINARY_PHYTOCHEMICAL_SCREENING_OF_AILANTHUS_EXCELSA_ROXB/links/55e4a48008aecb1a7ccb8611/PRELIMINARY-PHYTOCHEMICAL-SCREENING-OF-AILANTHUS-EXCELSA-ROXB.pdf
https://www.researchgate.net/profile/Shashank-Bhatt/publication/281376800_PRELIMINARY_PHYTOCHEMICAL_SCREENING_OF_AILANTHUS_EXCELSA_ROXB/links/55e4a48008aecb1a7ccb8611/PRELIMINARY-PHYTOCHEMICAL-SCREENING-OF-AILANTHUS-EXCELSA-ROXB.pdf
https://www.researchgate.net/profile/Shashank-Bhatt/publication/281376800_PRELIMINARY_PHYTOCHEMICAL_SCREENING_OF_AILANTHUS_EXCELSA_ROXB/links/55e4a48008aecb1a7ccb8611/PRELIMINARY-PHYTOCHEMICAL-SCREENING-OF-AILANTHUS-EXCELSA-ROXB.pdf
http://ismj.bpums.ac.ir/article-1-733-en.pdf
http://ismj.bpums.ac.ir/article-1-733-en.pdf
http://ismj.bpums.ac.ir/article-1-733-en.pdf
http://ismj.bpums.ac.ir/article-1-733-en.pdf
https://www.sciencedirect.com/science/article/pii/S0926669013001064
https://www.sciencedirect.com/science/article/pii/S0926669013001064
https://www.sciencedirect.com/science/article/pii/S0926669013001064
https://www.sciencedirect.com/science/article/pii/S0926669013001064
http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

1100 )02)g0 (g 3)Laids @gd § ) 2)93

el (S) eole alEkily (ol alas

16. Youssef MKE, Elmanfaloty MM, Ali,
HM. Assessment of proximate chemical
composition, nutritional status, fatty acid
composition and phenolic compounds of carob
Ceratonia siliqua L. Publ Health Nutr 2013; 3:
304-8.

17. Eidi M, Eidi A, Pouyan O,
Shahmohammadi P, Fazaeli R, Bahar M.
Seminal plasma levels of copper and its
relationship with seminal parameters. IJRM
2010; 8 :60-5.

18. Vazquezarmijo JF, Rojo R, Garcia
RM, Lopez D, Salem AFZ, Dominguez IA, et
al. Effect of season on serum copper and zinc
concentrations in crossbred goats having
different reproductive status under semiarid
rangeland conditions in Southern Mexico
State. Trop Sub Trop2011; 14: 331- 5.

19. Guzikowski W, Szynkowska MI,
Motakpochrzest H, Pawlaczyk A, Sypniewski
S. Trace elements in seminal plasma of men
from infertile couples. Arch Med Sci. 2015;
11:591-8. doi.10.5114/aoms.2015.52363

20. Matthaus B, Ozcan MM. Lipid
evaluation of cultivated and wild carob
Ceratonia siligua L. seed oil growing in

Turkey. Sci Horticul2011; 130:181-4.

21. Omid Beigi R. Production and
processing of medicinal plants. 3 ™ ed. Astan
Ghods Razavi Publications. 2005; P. 81-93.

22. Safarinejad MR. Effect of omega3
polyunsaturated fatty acid supplementation on
semen profile and enzymatic anti-oxidant
capacity of seminal plasma in infertile men
with idiopathic oligoasthenoteratospermia a
double blind placebo controlled randomised
study. Andrologia 2011; 43: 38-47.
d0i.10.1111/j.1439-0272.2009.01013.x.

23. Mobli M, Qaraaty M, Amin G, Haririan I,
Hajimahmoodi M, Rahimi R. Scientific
evaluation of medicinal plants used for the
treatment of abnormal uterine bleeding by
Avicenna. Arch Gynecol Obstet 2015; 292:21-
35. d0i.10.1007/s00404-015-3629-x.

24. Mahdiani E, Haghighian H, Javadi M,
Karami AA, Kavianpour M. Effect of carob
Ceratonia siliqua L. oral supplementation on
changes of semen parameters oxidative stress,
inflammatory biomarkers and reproductive
hormones in infertile men. SIKUMS2018;
23:56-66.

25. Custodio L, Escapa AL, Patarra J, Aligue
R, Albericio F, Neng NR, et al. Sapwood of
carob tree Ceratonia siliqua L. as a potential
source of bioactive compounds. Rec Nat
Prod2013; 7: 225-9.

26. Lombardo F, Sansone A, Romanelli F,
Paoli D, Gandini L, Lenzi A. The role of
antioxidant therapy in the treatment of male
infertility an overview. Asian J Androl 2011;
13:690-7. doi.10.1038/aja.2010.183.

27. Gomes EC, Silva AN, de Oliveira MR.
Oxidants antioxidants and the beneficial roles
of exercise induced production of reactive
species. Oxid Med Cell Longev2012;
2012:756132. doi.10.1155/2012/756132.

28. Mohammadi Sh, Movahedin M, Mowla
SJ. Antioxidant effects of selenium on sperm
parameters and testicular structure in young

and aged Mice. J Rep Inf 2008; 9:229-237.

29. Agarwal A, Prabakaran SA, Said TM.
Prevention of oxidative stress injury to Sperm.
J Androl2005; 26: 654-60.
doi.10.2164/jandrol.05016.


https://doi.org/10.1111/j.1439-0272.2009.01013.x
http://dx.doi.org/10.52547/sjimu.29.3.82
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.3.2.8
https://sjimu.medilam.ac.ir/article-1-6584-fa.html

[ Downloaded from gjimu.medilam.ac.ir on 2025-12-10 ]

[ DOR: 20.1001.1.15634728.1400.29.3.2.8 ]

[ DOI: 10.52547/5imu.29.3.82 |

0h508 § (8IS @210 —g § (T DS (wlisb § (HsanSILBT (laybels oled Gy

Phytochemical Investigation, Antioxidant Properties, and Identification
of Organic and Inorganic Compounds from the Carob (Ceratonia siliqua
L.) Fruit

Nasiri M*, Mokhtari B, Kolahi M?", Pourreza N*
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Abstract

Introduction: Carob (Ceratonia siliqua L.) is a
tree belonging to the Leguminosae family. It is
used for forestry and ornamental purposes. The
tree is of importance due to its medicinal
properties and its ability to treat infertility.
The present study aimed to investigate the
chemical composition and fatty acid profile of
the fruit.

Materials & Methods: Maximum extraction
yields of the fruit were determined by utilizing
different solvents for extraction. Methanolic
extracts of the fruit were analyzed by GC-MS.
EDS analysis was utilized for elemental
analysis of the dried fruit powder (pods). The
fatty acid profile of the fruit was determined
by GC-FID. Antioxidant properties of the
extracts were evaluated utilizing the ABTS
assay.

Findings: Highest extraction yields were
obtained with water. Phytochemical tests
confirmed the presence of saponins, alkaloids,

Accepted: March 13, 2021)

flavonoids, tannins, glycosides, steroids, and
terpenoids in ethanolic extracts of the fruit. In
total, 38 organic compounds were identified in
methanolic extracts of the fruit, most of which
belonged to fatty acids. Totally, 8 minerals
were identified of which copper and zinc were
the main minerals. Analysis of lipid extracts
revealed the presence of eight fatty acids.
Antioxidant activity of the extracts showed
that aqueous extracts had the highest ICsy
value.

Discussions & Conclusions: The role of Carob
fruit in the treatment of infertility can be due to
the presence of many antioxidant compounds
and their role in reducing oxidative stress in
sperm and also the presence of nutrients as
cofactors involved in the path of oxidative
stress and also the presence of abundant fatty
acids.

Keywords: Antioxidants, Carob, Chemical
compounds, Fatty acids
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