[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

1911V (VI 199 g ls Olals aolilas

%

o) (e
o ls DAL aotii A

sl QLS aasia gy
Journal homepage: www.jmp.ir P sl

i dlae

4l 5 (Punica granatum L.) U s & JAig,dn ojlas Joho Conw I ou)p
B16f10 Ligde slad s 3, » Of 51 ok Lalls S gy of

S oS 5 P v A We-t SR P ‘*JJV:\-’.'J:-‘ EELT RN W PNAE

U/J://;Jj./!ﬁ[::/ W :wu;;.w:rj ojj.(y

Ol Ol a5 s sliS s i 5 A sal sl Olojls (o)) o plol o J2j50] 5550

Ol bz oMol ST ol 25 3l iz dmls ¢ poniig 05,5 "

u&’/‘Jffé‘:’ aL{«fb’/} (W‘ 4&‘/} s

oJ..S.‘:- dlae Sl
Wl 13 a0l s gl Ol 3 1y iy S 2 5 ol Sy Ol 55 0SS Lo Dl 100 OB S
S sls SALS 53 e S sk 4 o ol edd s SISy Gz 565 3 S S sl A BN
e 5 U sla I8 b1 o las SS 5 smlos ) 4 il axlllae 1 3dn 515 5 U IS ahex S s s) ol 2l 5l
Gl Al f gy oy 333 e BIBFLO 5 se Loydle sladsle o OF 5 sdd_alls Sy sl Ao b ke

JL‘B L;B‘;)SLA}JSU,:J}QTJLJJM}.h)wl)ﬂ}\&sbéﬁfa)W)\ e)@mltuu 6LAJ§)\ p@y)}‘ J.:....:\ MTT

Lok i 8 A S5l S dewsn sddpalr Spusl dad plend el il el Jb g
Sl oslae e 2 B H-NMR 5 (R) 50 3055l _penids (GC-MS) o > 5Sans S
WBI6FI0  ise logdle sladshe 55 Sl 55 OF 5l edd Lalls Sgussl ol pizmen 5 U sla S
Sl el 033k 0 5 B30 3l 5 ol aslllae ol 1l A ol MTT 55, 51 slicud
Al ot doss (S Hles S B L Kl A ol Ol Sy cpl las 1 U e S
L B16f10 sladjle Sl 5 U 8 it 35 Aoys o) g e 5 doyn AV Sl i S gl
VY 5 YA 5l e |y (b e (6,850 Slad O 3l sl yallor S ey sl Aol 5 501 sla IS 561 6 jlae
Ao adalie Oloy 5 e 6wy Sson LU S S sjlas 5l (lee Sl ol b Ol csla
53 01 3 syl S gyl Al 5 U sla IS o las D3 g a3yl 5l S s ol = 1S e

Al o bogdha loys 5 (5 Sty

S L mbe 1S5l S HPLC st Y 31 55bs S TLC tarn wblian LUy, NMR «SUpe sl al UA ilaciins

j"j’g O}}La gIR P d}gﬁjﬁw‘boﬁwd‘)g v_el)f}:bj; LGC-MS Nb
a.mirjalili@aree0.aC.ir :J jus oy 5 *

VWAA s, 3 Wi d pdy @,U YAV danl Yoo iol-Mesl Cil s E'E_,U YAV g el Vbl s @)L;

doi: 10.29252/jmp.19.74.177
© 2020. Open access. This article is distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/)



http://www.jmp.ir/
a.mirjalili@areeo.ac.ir
http://dx.doi.org/10.29252/jmp.19.74.177
https://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

53 0358 sba Bl gl I8 [V V] ties g 55 LG
S S s el a5 pr (Sl b e
Ol ojlas s Lo o o Culisds sa)ls S LU
P e Gl Sl Ulse a5 A e sl |y (g5 5
oo dlesd Oboys (gl cpimman U sl 8.l e
Ol o 53 O e Jb= 3 (590 Oloyd (gl 5 OBS 3 05
Ogea S sla 8 558 0 oslisdd o o Cb s Ol
Ols o 3 gwior (S50 Sshe s st oBAS (5 SLds
(S Ak gl watisy 6l Ol Olse 4 g
oslind GUg (Shpy 05 50 Lobs 5 fws Gte o
Ghls U 8 Cilmes glacand [V Y OF] ol o e
& sMeeST ol e ol 5 (B o S| ST s
5 kg OS] sl ool il o DNA - glad S50
DY O] ot b 55 LT 86 5 sl U s S
b o e agl glcdabe gib U G S
SV el SUE ol o8 iz U i L WOT (o 500 3
ps5 s 3 el IS S - sk JS1 s A
ool S spgl ol S gl Jols &S s ey S5 5
SLS 5 ol S el ST e Sible
Llosls OLaS g5 BB SC5ISL6 5 Sl slacled
UA; 3B-hydroxy-12-urs-12-en-28-) «J gee s 5l sl [V¥]
SISty Sosdr S Olge & (W S5) (0ic acid
5 el QWS Sl sk SIS LS5 el 0565
Sy S30 2y Ko pye Bl Ly ol oS5
da gl ol da DS dacm gl Jald Cilisie (slas see
s (3L Olyde (6l VO O] ol LB o 3 5 a ol
SHess el Jlb e S5dse B oS5l S s
S o3l ol 5955k )5 ol b e 4t sladle s
s o osle ol B b s (63b5 a5 OF oS e ol
Joo (Sl e slacdled S g sl gl [IV]
N oo Sl 18] LB 5l Suuscbli= IA] g5 )lus

YAy -\ VY 0 A1 GJLQ-\-:;’ cV.AJ)y JLA-*’ AYa4 )L@J \VA

dndie .\

53 0l g5 il 5l (S Olse a4 ey O e
33 bl e 3 s LB S ol Dl ol
53 [V Y] el esls olantl 55 a0 |y Ol it Oles
O g5 (o ktS Logdle sy Ol oge gl OLs
o5 et Cod |y G e laaY Osr o
Lesl Koo 4 odd i e |y Ol o pie 5 dad
sl Sl Olgr i e 3 i sladle Job s [¥] 5
Ger Sl i O 5l 36 e 5 S e 5 lesdle adlze ol 3
Sy 8 deyon S 4 [F] il o3y il e s 614
SYsb S e oS Gl ey ame 556
SdSsl, UV andl il a5 (om0 ke
1 555 0 DNA & Conl Gol &8 uS o A5 e 03]
S Ol 4 Wl ey SOl o o] gladl s [0
ol Sl ke amelr ogee Sl 3 ge S
iy ssb ) INVIND s & Cvy Ol o anllas
ool aon ab sy 0T 6535 (28 5 (logdle Jsho slaos,
S Ulgea gl VLS el b5 Coeal Bl S
S o Wl oge AT Ol S Jol g rekee 5 S5 e
S Lgd e edlimal o35 0l &S S wds Julse Aoy P
[V] ol ows 4 QLS oo ads =

© e (Punica granatum L) e oG L LUl
Sh Glese op 5 eadd 5l S PUnicaceae osl gl
LS b 5l ol p3 0 b 3 0328 5k 4 oS
Sl Olgl ey UL s [A] 35 e eslindd
Lol 5 W 3T ol (gl e gadlain 53 @l slaols;
s 4 a8 il Y geame a3l U1 4] 552 e S
il gla s s S5l 48l e gl 055 Ll
Gz a8 a8 s o5 Ty lls oge Aile 55
Lol 03 S Ll 3 w1y (ool ar g bady, 5 o
SSPSlb Sl iy iy nl S)oels s


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

b by 9 3lse .Y
SnSaslas 5 olS g plaar )Y

O3 540 Jls Sl s ¢ sss S 3,5 Ul sla JS
o & Dlgial (65, Dk S e U Pl 0 pSIS
o oS gla S 0 @)T@z basls (g5, 3l polas
0 e 3 35 e a3 V00 55 4B V0 e w0 O3] K
Sla S IIY] was i ol 8 sl a5 70 55 555 93 Soke
LS 53 Sl (K Lo s 0 S

nbleks S b S sp wslas 4g S
e i b gl Ao 3 A0 BB D L Yy mIfg s
a3 Froglos 3 Sl Al oKins S 4 (5,50 slae
DY 00T A ploil 4233 00 ke & 5 31 S s

S iy byt Sseisl e (sl 2l FY
i 6 S 5ile S

Proolie (S a3y edd S5 (5 Sejlas iy b
SaS 4 Ao ys Ar JSb 2 La VYo l{‘_}f&i}'ﬁﬁmf
e a5l 8l ampn e gl po 5 S LIl oK
Slo IS 5| ol bglsn e A (5 S0 lae 4ids O
(S0, oKy oS 4 sal s 4 o jluas A 033 s
oolas s Lk ol S sl am s Frogles 55 5 D Cow
S Sdpwoslh ol (il gl (0 SVY) Jol
A ool (1S ey S O 5 Kk I

035 Mg g0 ahl o Foer S5t S 5les S 0o
Fioosbe Alm Sl cale S JB S
LS bl SBas Sl S S ol L o ol
Sle S e (TLC) <36 &Y L}j\ﬁjju};
53 Al Sk Lol s Sl S e U Sl
Sl J1 Jold oUs> I s ki G o
Jslke/ o5 JS (e 0 VIV) (P Y VIV) sl
Y VIV) J skl Ol JS g5 (Y22 Y VIV) (70 VIV)

YAy -\ VY 0 A1 QJLQ-\::’ cV.AJJy JLA-" AYa4 )L@J \va

eS| ST G Ol 4 LIF] ea) oo oS oas Y
5 Do ITF] s YT OY] sesas D O]
S Wles S b ol 3 lallas o 0k 3518 [Y0] 5505
S sadle glsl 3 (ol o 1) Sses] S gl A
o Ob o OIS Db O O sladshe ol
s [V8 YO 5] &S o sl iy 5 Ol s 5 45 Ol
eSS s (ilubelds (¢SS lgdlus
INVIVO Lol 53 Olb oo (gladde 3 S gua sl Ao 31 550 0
Sy s 050l [TV YA] Cdl sl 5,15 INVILIO
Aol Sb il s IS das o O S5l eSS
2 sl M CS5 gl Gl e Sl
A e 5 o IS5 R (Gl e sl
b5 U olS Cmnl 4 a5 b 5l 5ol e glad e
s M G 8 s Sgusl dd S5 sy 4 xS
b e Gl Lz e S5 S Ul 4 OF el
ol e il 5 e b ey lad Sse 5 s
b s 5 Ao g5)ls K Olse 4 osliad (sl y S 5
S olas S wds Iy da b ol asllls
S35 2 O 3ol Gl S ponysl A izenn 5 U sl IS

s oo BIBFLO o o yole oo,



http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

25 g e A5 Gr 5 HPLC oiis 4 10T g /%0
S sl Ao Yoo Ml Jos G035 5 Jool> S
S gl b o3 AT asile okt Ao bs ik
S el S sl deed FoopgMl Jglome 1 Jol>
ST sl Al ot doys ol 5 alis U1 gla S

ol s 0 gl S 5 e alls

olid 2l S gy ol o] gLl Y
G S 5l et el Sl del plend Jlle
Loeks car 8 IS5k s gdes U
FA0b e i (BGCMS) o 55 S
o3tz L (Infrared) IR il s b H-NMR 5 (IR)
sl o3 Ly 5 (03 Jasco 4200 FT-IR o&ews
S5hedi el S puysl dowl ol jon 4 KB 51 sitesle]
S gyl el 3l Mass il i a3 S Ul sla S
GC MS- QP5050 oz I eslizal L ol ,alls
H-NMR il pimen el cs 4 (0l5) Shimadzu
Bruker e Sl oKiws ey 5 CDCLs I L

A% a3 S (WD) Ultrashield 400 MHz

Al Coan 2 Sloe L0
3 06 8 oslae b wis b ) S
Lesdle Jho o, 0T Sl o allr S gyl Al
65,208 Sidese Slaas S . 3l B16f10 i
Slilesl el jskie 4 5 A ()l 2 Olghol oK1
oo Aoy Ve gsl) DMEM s Ls 55 gl
Ao)3 0) 5 bSOl skl Ll i co 5 (38 wer
(3,5 5l a3 YV by 5 Cushy dwys &+ LCOp
oFo a bad gk Glal DL aw plail 51y A sl 228
5L e LS @ 31 e 5 Sl eslatal Uy e 5

A S Sl N0 TPM Ho5 Lo adds 0 S«

YAy -\ VY 0 A1 GJLQ-\-:;’ cV.AJjj.; JLA-*’ AYa4 )L@. VX

Y VIV) (: 0 VIV) 018 b (sl (¥ 0 VIV) (7
) oK Jebl (X VIV) (v VIV) (V¥ VIV) (\:
Al ol gl (Y VIV) (YY VIV) (\y VIV
el O S s B S IS Sl S
sl b Sl 6l aS (e Jus Yo oxOr MM) sl
ok o (Fr=FY MU o3 5l rﬁ W) J3Kw
Pl Jas S J5s 4 56 4 Oley IS (63 53
T 05 Sl DSk v 4 Oy B 05 5D
S » rb— a)l...a& (’J§ \Y Q}IMJ QLS oJLaT )\ o LA
$3 S B L O Gataed S wsyy O
Gt S el (T Y VIV) Jsbke /Okes IS
o S L 05550 ) Slatesy Ol b SIS ey S
Or Ml m L 28 5 Ve s ey /0 IN/MIN O
J;L’T HPLC cKI.M:b .la.wj: 9 B 6)‘9T@> Q}Lw ﬂ) )‘
M 5 Jslke S e 36 Menusil MP C18 o i)
ml/min oL = ce o (PH=3, 4% V) wlins 3L +/)
Gole a8 olais b YV nm sl ST zodsk ¢/
25 SO kg 5 LAl Godde a4 s S sl A
S p N bl S Cod ol 8 sl 4 s b gles
Sdome sk il 4 e iz sdel s ey S g5l
5N pd B g eile 3L gla il b A plonil Jgibie L
g ool S g sl el S5 ks 5 S sl sk

okt el S g ol ] o sl ey s FT
Ao53 b eSm) 3 bl S g5l Aol I AS> lde
U e IS 5 ekl S gyl ol 5 (A3 8F sl
Jplie bie Slds 53 5 A3 O35 (sdomn k3 T3 51 )
By s T pg/MI Jasiie clle sl cos 4 g
UM L A3 5 e 5l e ol sladgons 2


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

Ao 4 g ode LS ke 40 Al ol - Eliza reader

lad o Ol Ao s g A osliid 55 J e 3 ey slad sho

[OA] Al acales Colle VY 5 YA 51 s cle a5, 00 3o
©ged (6o P Lo s

;G{M)JZ ) X\"
7S o5 i bsie

obol LT 2y

APle s Bs G pl 53 s solel L
A il (SAS Institute Inc., Cary, NC) SAS s el
@Lﬁ Y

Flash column ) b 3135y S Ose
5 a8 (e Sl iy, S (chromatography
Gboslas 3l b Vs gillis gl (gl
oS LB L Bl e Sy ol S e el il alS
Ll s cow 5 A8 sbel 1, QYL 0Ly e
L o bl ol S Oley G L3 aommlin B S 5lag S
Ll SISl S o S Bl e g3 AS el B
= p i 05 ars e (D) mbe 56 onle &
sl LAl 55 1y alol o miy 8 ol s bl
Al e s w2 s Dl o e Yoz &g S
SIS s S Sl P Sl s S el sl 8
35 o3lizl (TLC) S50 4N 21 S5k S Sy 5l osi
Sl gl 2 Pl ptcs pder G5 ol o
L ol I s 03503l TLC Jaw g5 S g5l ol
G ko oS5 505 bl L o olulir &S
e [YA X sl es >~ TLC ks ¢y, »Rf = v¥0
P L TLC (llels g5, » S gl donl g3l
Shesliad b del s 4 (P2 VIV) J i/ Ol IS (g3
FY MY 318 5les S oo Lol 2 o 5 S ote 50
St g 08 5 5 dol abt eslas 5 S sl i
Sk S35 2 B S les S L S Lo UL S

YAy -\ VY 0 A1 GJLQ-\-:;’ cV.AJ)y JLA-*’ AYa4 )L@J AN

R3S Al Ospilm s s w Jol sk o3 s
ol S CSs See kw5 JLsE oY )
O3 bdsbe Goled ol G 28 S el ke
S 4 (ke 38 o35) Olo LS glails 48 ool
Al e s A sy, Salr s s Jsle 00
A ekilay WA U 4 LS ciS e L Sl
=y YV LaLSKE s cele VY e 4 adsle
iy Sl a4 Sl s o0l 13 518 sl
L Sals o slad e Jls sl Y Ol b3l
Hg/mI) UL S ojlas 31 ot aslo cilise slacbale
U S 51 e el (S a5l Al 5 (V00 (YOR D0
chle s gl s S el (10 YO 00 VO e UMD
e JaS Sabr wn Jld g e Gl s Sy 4
A (Sdpmsl Lol b5 oslias 05 5 G3L51 O5)
5Ll g cell VY 5 YA Gl ey s 4B S
Sl S 13 us ;50 CO2 L 5 ol S il a5 TV
Aoson Ser Lo LSSl Ol (b
LT 5 eddpalls S sl Aol 5 0 las S 5 g2
bl o 0sesl s SLs MTT o3l 51 eslizad
MTT & 555 Kb S2alS s ois sladbe sUlys
Jﬁ."é 60 Y —(Jil -Y- Jj)'l.;b},»;aéa -0 5 ¥)-Y]
Ot Sy T e o gy 4 [l 05500
OF+—OVr 3 0dd o 51 Gy oS5 cpl o 3L o
0l sl O3 b 51 e el (S o311 LB e
SFELSSE s 5l B sy e ey (cele VY 5 YA
MTT Jsloes 51 Y Ul iSalr saon 4 5 03550 05
b S 5 LSOl s csle ¥ 4 Al Bl
DMSO Voo pl 5 azils ol o) Jases oyl 4 e
b s 5k 5 wlsl bl o (dimethyl solfoxide)
OD) )5 o Uy 055 J OBl gladl, S
oz b ol OV g0 Jgb s Ol T )


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

YO LS s onl 03 Sl denl (ol gl G ae

g 4ads

00
vl |

508

/ ( «\\ . \\\ (’\
700 L‘.. »:\\ A N

0 18 3 7 ) 1

ooy Lo 5 chT&:«wJ‘\f&@y}j‘w‘y‘}l}.— BT
Oley (Y K)ol s 4 o3 AV I i HPLC

B

(frr pg/ml cLe) LUl

5 S las Sl il Cl e e
S sladse O 5l eas ol Syl Aol
sbable L ks 5l e B16FI0 o b s
deol 5 (V00 YO Or pg/iml) Ul IS o jlas Cilise
JO O VO e UMD SBE S el el S sl
L G MTT Ose5l 5l estazad L (Ve
S gosl dowl cilits glachle 5U 5 Ko
5 oole YA Ol (b sl e 1 LU sla IS 5l eas 2l
s Sl Gad sl (25 5 Al g, osla VY
ol a8 sl Ol dalss s e olis B16f10
S0 » S Lals SIS el pallt S el
YA 0Ly (b3l g sise Leside slad sl S350 5 LS
ol Ll P e/00) 5l e J 58 05 8 4 S sl
05 cele VY Ol s s chle 4 anly
ol S Sl Al Ve = YO UM glaclils
JAS o5 8 4 cand Lt gladie 25 0 S
Ver UM G 0r glackile 3 Of 51 e 5 A sdaliv

YAy -\ VY 0 A1 GJLQ-\-:;’ cV.AJjj.; JLA-*’ AYa4 )L@.

Ul IS 5l e palls S gl ol o Sl
S Sl b eds S (8 B S sles S s
el s 5 Slaia b K 5 ) Ak
IR (KBr, cm™): 3420 (OH alcohol), 2923
(OH acid), 2850, 1649 (CO), 1465, 1385, 1099,
1038; Mass spectra: m/z: 239, 197, 183, 43; H
NMR (400MHz, CDCLs): 85.40 (m, 1H, H-12),
83.63 (m, 1H, H-3), 2.2 (d, 1H, H-18), 52.15-
1.17 (m, 22H), 50.79 - 1.12 (m, 21H, 7Me).
Al & by IH-NMR 5 MS IR lacib
DL “-"':3)3 4 )L’\ LSLAJg )\ ol u..a.ﬂ;— Uq_}*’)}‘
Lo ab glaesls ol ol o o3,51 0 5 ¥ O (ls 52
3 6ol Syl Al pmecib 4 bg e glaesls
VYT sl il L3 Ve sl Dol b s


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O, 5 Oliy b

“ee J}hw;‘ L;.A’)J..!

J‘)?'- “ J."MALS Ly, LMJ}LN ;LL, Loy c&cj‘},w‘)}‘ J.:.ﬂ‘

i

&
]

23832883 rRBIYNIVER

H
»u

B - T T S T T Y T S S 'y

00 0 3000 2000

>

1
Wavenumber [em-1]

80}

°%T

60}

401

20f

0 i

A

B 4000 3000

Wavenumber [em-1]

2000

1000

350

V4V -YVY S A% a)Lc.\j: cv.h.))'}.; JL.«: AYa4 )LG'I

YAY

ols Olals aallias


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O, en 5 0Lk & e b e Sl

N ¥ i) A LJL__

==, =5

80 75 70 65 60 S5 50 45 40 35 30 25 20 15 10 05 00 -05

)

e B e e S e e e e B B B e e B e B B
80 70 60 50 20 3o 20 10 o0

B

. eemt)

Ul sl S 51 e Ll S g sl doal (B) oS gty ) el 3kl (A) S g5l sl TH-NMR il 0 JS03

140 1 B cclofA

120 - B celoyy
g 100 -
'.')
Y 80 -
a
LS 60 -
:i) 40 -
|

20 -

O 1 T T
0 10 25 50 75 100

(UM) S gw gl sl cdile
Ul sl S 51 e ot S g sl el il o ale U gl se s BIBFLO L5 se (sla e 035 (Ao ys) sk sl 0o F IS
Ailodd 313 OLES lne Sl il & (N=F) (1 Kls & g0 4 gl el VY 5 YA 050l ST sla0Le Do

VAWV o VF ojled sy Jle Y44l AY als QLS sl


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O, 5 Oliy b

U0 glackle 5 adde i doys ccele YA 0L
Vo0 4 V4 3l ialS W, SO b eylas O pg/ml
23 S Lyl e Lo 3 A 4 e 5 Aoy
CBIE 5 6 S e g T 5 A5,
Sosbar A sdalive 55 el VY 0oy s U1 IS o 5las
doys O pg/ml G Y0r 5l sjlas chle L3I L oS
ey Lo 33 PV s 5 Ao 3 AL A S ] g £y
120

b Jgbu el oy (1)

e o b US eslas Cilzs glackile bV IS

RS Aoy Sy el VY g cell YA Ol b
m s e 0l B16FI0 Lise Logdle ladsle
Lgdle Joho 035 555 2 OUI IS olas &S sl LS
5 oolas ol 53k S gl S ks g
A0k 5 chle 4 aaly S 4 Ol SIS L
03 3l Ol e Lgdle ladshe 250 S 555

100 - =
80 - -
60 -
40 -
20
0
0 150

B clLfA
I celuvy
I I
250 500

(ng/ml) LUl g8 o las chale

FA 050l sSO1 sla0les b U1 IS o jliae ilises glaclale b agrlgn 53 BIOFI0 s (slo 5Ds o35 (Ao ) Jshos eliy Ol V K3
Ao o3ls QLIS Hlas L3l >sHE(M=3) U:K:L:a REPW e @l:.l Cele VY

g5 by A b plend a0,y ol an
oylas il aadllas ol 55 VY] Col oag (b5 Slalllas
sl pallt Sl dosl izen 5 UL s S 5L
B16f10 e Loydbe cladsle L35 Sles 53 O 5
S R S P
5ol s el el 5l (S Seolas
LSS cwl QLS 3l Gas olS 5l el
Shestizal ol o Gl alS slse 31 i (6 80 las
g JE o Bl g s S b s LS
by biiis Gige il Al D
el oS 5o 5 O gDt 5o (S5l seb 52 e s

VAW o F ol s e YRSl \AD

o ¥
Sy Glads sy 5 65 5l (S Sl Lol

ool OLlS 53 o3 28 b w4 &S ol el sl
S sl Aol ol gladlee 5 5503 3525 U1 IS el
gy o Gbwds gaslrdor glodle e o
S g S JURtE'S
Sy s s ool SOl wen Lo 4l 5 el
S S Olge 4 Olomes &5 ol (ool 0Ly s
53 Ol 31 6Ky 5 Oles Sl ey S S0 e
@i dS Jl ol (b s il e lae Olgr b e
o slbw gbdde Lo Sl ol md OS5


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

3 S s Ses S LIS e S S sl

gl Ll b 53 1 OlS Jska o)l )3 Thsw sk
S ol a5 LSS 53 3 Shee pl &S UAS (al b
Jld (godns |35 slpe &S o5k 4 )b 28 OllS
SSosbas P 3 5 L,S8 e i3 bl Cll s alS
L S oS o Wsml Bl s S b 5 Lsd e
P Fmm S5 5,5 ol 5 das e S5
LFF] 555 0 ALS b (godns |25 5150 5 (6 S slae
Lol Sl Gl ey pdyr J o4 U

Sheslial Jols e AL slaejlas 1 S gl
R &_'eljf}:uj; IYY Y] s glad-
Lo sSee 0L BI85k s 5 [YO FP] J5Chw
S5 Gets ol sl el eslanad [YVIVL e
Al bl e SIS Sl S O
S5 2SSl S A eslial SUI sla 51 S g !
s 5 e L2 S 5y S Ol w2
Sl gl Uye w G e pdis Sl osd e
iy o g o) S el 86 el tlj S S sles S
wolie b Cod Wlg e s, opl el 63 S
S sles S A O &S galp oS s b5 Vb ks
ol 0 s3lizal S 5 S5l ks 3l (s O3
S grsl dl 3lenalls gl 0586 Ll [FA-0]
SISl s S L K de ol sais 215
Ao WIS (g5, 2 DL G S Sl Jol ol o las

Dde 5 Ay A3 AV 51 s S gyl Aol ol

dl{‘f' C&J«ﬂ&bcou;du)&)b b Q;s)} é)Lw‘Ja-

deos /) Ol 0 ilesl cpl 53 S sl ol J gums
Al s K (RS- E Y
cilite glackale L B16f10 Lgdle glad b s
Bl 0l 1 a0k SeS sl Sl UL S oslas
4 atly SO 4 lee 1SS LU S Il o lae

YAy -\ VY 0 A1 GJLQ-\::’ cV.AJ)y JLMI AYa4 )L@J \Vi¥

Ll oS bl e LSS ) [YO-YAT 545
53 Ll T laddl 5 VW a4 5l 5 dies 0k
SoSeslas Jro (il ol sl gl ) el sladl
W 5Lid b wle ol e Sn b5 Ll ) S
SRl Eel MR Sl G mle SSelas
Pl a3 28 elen 4 gl amlp oLl
W bzl gl T3 Ol 53 EalS 5 b e
gloel S L gSelas By, K anllas ol o
U S 51 S sl Aol gl (sl gl
ol gladllas 53 (YY) 0L 5 FU Lo eslic
gl Gl b= (5 S5 p 85 A8 5 J 50T as sl
w oy L DY] e S0 b S 51 S g5l Al
sl 5 p A0S sk Jula JTgbdds iy oS
Al goSeskas Gl b plate [9Y] does e
sl Pl Olgea 5 d501 QU gl S 51 S gl
S L3S LS (YY) O 5 Fan ax 31 s S
Sl 51 VL el J 50T s S sl Aol 2D
sy Ll Y] codl OF Lol bl J5G1 s of
Lol e Jll Aol b Wlg e Jgbl s ol (gl
b plaby as QLI D el s
SoMe 35 pomen Al S P (Glad gl
5 el oo 3wl b Xls o (580 las DD <!
J= ol b les mha Rl sl alS sl
Aol S 10 ke 4 ol by [YY] 550 0 sl
A= 55 b sSeslas I s O Gl (S sl
ol JSb L Sldlas pl 4 ar s b Adl oS O
3 S pmnsl Al o Seolas sl dos A S50
SaSeslas sl bl ple sy S8 4 LUl gl S
b A Sis gosle 4 I o 1l W Sole
S ol A3l 2]l ol s a4 5 Yod (MI/G) &) 50

S8 Sl Fr gl js aads 0 S


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

Sl o3 e 55 250 o (Jhe godd 5500l 5
insn s (Yord) ol 5 Kowalczyk [00]
A gl S5 et ey Sl e
S g sl Aol 5 SV el SN an o5lae Jols
oz s 03 Sy Ol Sl el 655 2
HB alS ol S gl dol &S sl W6l s S
Oselisn b o fse dooys 5 ooyl Culnd 55 e
s Tokuda [05] 55 0 Ha-ras o531 518\ 0508 5s
sk 4 S el sl &8 sl DL 50 (VAAR) O,
3 kS o Llee Pae S 3 1) Lpes S (55
& edBantlid e S GediSslee S L 0T e
Gud>s ol @l:_} [oV] ol b3 JJD g_{.l_.j,...“.) Jes! flj
U Sl S e sl oS das o 0L bt Sl Lo
5 Gt 53 Kl e O Sl el jalls S syl donl 5

Al x5 350 Lol Oless

O ks 5 oS L
LG Mg e s Ol i OB
LS g L A sl W s e b
(SryomAl (Hedbe (G pep e OLL SO
i 3550 s s esls 5 osls ol |y Gk gl o
L dlie sl asend OBt 5 (6 ann . Lsls Sl 3 L

A S Al 5 ekl

Bl ol
51 Jﬁj&étﬁﬁw@ﬁ

Sy g
ol Gl ol sy spely oKl ) e g,

J}Jau.a LS;‘bJJjj ,im.:“ "y.d}u_'“ 5

YAy -\ VY 0 A1 GJLQ-\-:;’ cV.AJ)y JLA-*’ AYa4 )L@J YAV

sisn Slashe Sladshe 2S5 o 5y p0bey 5l
e 2Uls (VVY) 0L 5 Orgil alasly s 55 ks 0L
LLNCaP iy s MCF-7 ams Sl o sladshe 5
.x>;w,ﬂJUl&)>;&»6uw&T°,w Loy
Y0 =00 pg/ml glaclle b U 8 T oslas 36
W3S SIS L ok slaes cpl 25 S 100
Aoy 00 Bl i hals LUl e kle -l ) &CA
(Y+VF) oL, 5 Orgil EB Ll s [0V] ol ails
o OF 0SS 5 5 s tollae
23 Sswpsl Al 8 0l Ol L Gl S
Solge Sl lls (Ve=Y0-0+=VO-\+ v UM glaclale
Flopl 5 cwl B16F10 Logdle slad o 135 5 s, 5
Sl s o e 4o anly cele VY s (goles
S 0y B e S Sdseosl Al e
sl SIS rash Lo 43 BI6FI0 i gl 5O
slacble (Y« A) Kuttan 5 Manu [V O OY] el
sladde s 2 L Sgwssl Aol 51V e=Y0-0 UM
Al 51 VO-Ver UM el 5 e e B16FL0
Aldens Ve 5 VL Gl L Sl
Aol S W3S b Gl LS IS S s
5 P53 05 0l iledlad abewsy 1 Samsl (S gl
33 NF-KB (gaausl 5 BCI-2 (55ludled 5les 5 ¥ ¥ 5LulS
[0¥] 555 el BL6FI0 Lgdl  sladsle
Slosgr gadlas s (Ye0d) OLKes 5 Harmand
Lsdle gladsle s 2 1 Sdswosl Aol (3045
dewl &S sl ol T s s et M4Beu Ll
OLs (S Lol an Bax a= ;1 i 0l e g S gl
(2bodS e clie by s ol Cilwe 5 Bel-2 ol
s 3 pd e b adshe 3 sl W sl
SelS Ge b 3 3l Sl b8 S5l s
S e ol Jolo) Yo 5Luls iledes 4 e o« (4=


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

@L’a

1. Giblin AV and Thomas JM. Incidence,
mortality and survival in cutaneous melanoma.
J. Plast. Reconstr. Aesthet. Surg. 2007; 60: 32-
40.

2. Miller AJ and Mihm MC. Melanoma.
NEJM. 2006; 355: 51-65.

3. Pinon A, Limami Y, Micallef L, Cook-
Moreau J, Liagre B, Delage C, Emmanuel
Duval R and Simon A. A novel form of
melanoma apoptosis resistance: Melanogenesis
up-regulation in apoptotic B16-F0 cells delays
ursolic acid-triggered cell death. Exp. Cell Res.
2011; 317: 1669-76.

4. Harmand PO, Duval R, Liagre B, Jayat-
Vignoles C, Beneytout JL, Delage C and Simon
A. Ursolic acid induces apoptosis through
caspase-3 activation and cell cycle arrest in
HaCat cells. Int. J. Oncol. 2003; 23: 105-12.

5. Jhappan C, Noonan FP and Merlino G.
Ultraviolet radiation and cutaneous malignant
melanoma. Oncogene. 2003; 22: 3099-112.

6. Ivry GB, Ogle CA and Shim EK. Role of
sun exposure in melanoma. Dermatol. Surg.
2006; 32: 481-92.

7. Kumar RS, Rajkapoor B and Peruma P. In
vitro and in vivo anticancer activity of
Indigofera cassioides Rottl. Ex. DC. Asian Pac.
J. Trop. Med. 2011; 4: 379-85.

8. Dadashi S, Mousazadeh M, Emam-Djomeh
Z and Mousavi SM. Pomegranate (Punica
granatum L.) seed: A comparative study on
biochemical composition and oil
physicochemical characteristics. Int. J. Adv.
Biol. Biomed. Res. 2013; 1(4): 351-63.

9. Tehranifar A, Zarei M, Nemati Z,
Esfandiyari B and Vazifeshenas MR.
Investigation of physico-chemical properties
and antioxidant activity of twenty Iranian

YAy -\ VY 0 A1 GJLQ-\:’ ‘V.AJ).); Jl.w AY44 )L@J.

pomegranate (Punica granatum L.) cultivars.
Sci. Hortic. 2010; 126: 180-5.

10. Kaur G, Jabbar Z, Athar M and Alam MS.
Punica granatum (pomegranate) flower extract
possesses potent antioxidant activity and
abrogates Fe-NTA induced hepatotoxicity in
mice. Food Chem. Toxico. 2006; 44: 984-93.
11. Zhang L, Yang X, Zhang Y, Wang L and
Zhang R. In vitro antioxidant properties of
different parts of pomegranate flowers. Food
Bioprod. Process. 2011; 8(9): 234-40.

12. Amjad L and Shafighi M. Evaluation of
Antioxidant Activity, Phenolic and Flavonoid
Content in Punica granatum var. Isfahan Malas
Flowers. Int. J. Agri. Crop Sci. 2013; 5: 1133-
9.

13. Fu Q, Zhang L, Cheng N, Jia M and Zhang
Y. Extraction optimization of oleanolic and
ursolic acids from pomegranate (Punica
granatum L.) flowers. Food Bioprod. Process
2014; 9(2): 321-3.

14. Zhang L, Fu Q and Zhang Y. Composition of
anthocyanins in pomegranate flowers and their
antioxidant activity. Food Chem. 2011; 127: 1444-
9.

15. Rao VS, de Melo CL, Queiroz MGR, Lemos
TLG, Menezes DB, Melo TS and Santos FA.
Ursolic Acid, a Pentacyclic Triterpene from
Sambucus australis, Prevents Abdominal
Adiposity in Mice Fed a High-Fat Diet. J. Med.
Food. 2011; 14: 1375-82.

16. Chen H, Gao Y, Wang A, Zhou X, Zheng Y
and Zhou J. Evolution in medicinal Chemistry
of ursolic acid derivatives as anticancer agents.
Eur. J. Med. Che. 2015; 92: 648-55.

17. Novotny L, Vachalkova A and Biggs D.
Ursolic acid: an anti-tumorigenic  and


http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

chemopreventive activity. Minireview. Neo-
plasma. 2001; 48: 241-6.

18. Banno N, Akihisa T, Tokuda H, Yasukawa
K, Higashihara H, Ukiya M, Watanabe K,
Kimura Y, Hasegawa J and Nishino H.
Triterpene acids from the leaves of Perilla
frutescens and their anti-inflammatory and
antitumor-promoting effects. Biosci.
Biotechnol. Biochem. 2004; 68: 85-90.

19. Senthil S, Chandramohan G and Pugalendi
KV. Isomers (oleanolic and ursolic acids) differ
in their protective effect against isoproterenol-
induced myocardial ischemia in rats. Int. J.
Cardiol. 2007; 119: 131-33.

20. Cunha WR, deMatos GX, Souza MG,
Tozatti MG, Andrade e Silva ML, Martins CH,
da Silva R and Da Silva Filho AA. Evaluation
of the antibacterial activity of the methylene
chloride extract of Miconia ligustroides,
isolated triterpene acids, and ursolic acid
derivatives. Pharm. Biol. 2010; 48: 166-9.

21. Ngouela S, Ndjakou BL, Tchamo DN,
Zelefack F, Tsamo E and Connolly JD. A
prenylated xanthone with antimicrobial activity
from the seeds of Symphonia globulifera. Nat.
Prod. Res. 2005; 19: 23-7.

22. Shishodia S, Majumdar S, Banerjee S and
Aggarwal BB. Ursolic acid inhibits nuclear
factor-kappaB  activation induced by
carcinogenic agents through suppression of
IkappaBalpha kinase and p65 phosphorylation:
correlation  with down-regulation of
cyclooxygenase2, matrix metallo proteinase 9,
and cyclin D1. Cancer Res. 2003; 63: 4375-83.
23. Ovesna Z, Vachalkova A, Horvathova K
and T<thova D. Pentacyclic triterpenoic acids:
New chemoprotective compounds minireview.
Neoplasma 2004; 51: 327-33.

24. Ishikawa T, Donatini Rdos S, Diaz IE,
Yoshida M, Bacchi EM and Kato ET.

YAy -\ VY 0 A1 GJLQ-\:’ ‘V.AJ).); Jl.w AY44 )L@J.

Evaluation of gastroprotective activity of Plinia
edulis (Vell.) Sobral (Myrtaceae) leaves in rats.
J. Ethnopharmacol. 2008; 118: 527-9.

25. lkeda Y, Murakami A and Ohigashi H.
Ursolic acid: An anti- and pro-inflammatory
Triterpenoid. Mol. Nutr. Food Res. 2008; 52:
26-42.

26. Yang YC, Wei MC, Hong SJ, Huang TC
and Lee SZ. Development/optimization of a
green procedure with ultrasound-assisted
improved supercritical carbon dioxide to
produce extracts enriched in oleanolic acid and
ursolic acid from Scutellaria barbata D. Don.
Ind. Crop. Prod. 2013; 49: 542-53.

27. Shanmugam MK, Nguyen AH, Kumar AP,
Tan BK and Sethi G. Targeted inhibition of
tumor proliferation, survival, and metastasis by
pentacyclic triterpenoids: potential role in
prevention and therapy of cancer. Cancer Lett.
2012; 320: 158-70.

28. Shao JW, Dai YC, Xue JP, Wang JC, Lin
FP and Guo YH. In vitro and in vivo anticancer
activity evaluation of ursolic acid derivatives.
Eur. J. Med. Chem. 2011; 46: 2652-61.

29. Still WC, Kahn M and Mitra A. Rapid
chromatographic technique for preparative
separations with moderate resolution. J. Org.
Chem. 1978; 43: 2923-5.

30. Fair JD and Kormos CM. Flash column
chromatograms estimated from thin-layer
chromatography data. J. Chromatogr. A. 2008;
1211: 49-54.

31. Wu JW, Lee MH, Ho CT and Chang SS.
Elucidation of the chemical structures of
natural antioxidants isolated from rosemary. J.
Am. Oil Chem. Soc. 1982; 59: 339-45.

32. Gnoattoa SCB, Dassonville-Klimpt A, Da
Nascimento S, Galéra P, Boumediene K,
Gosmann G, Sonnet P and Moslemi S.
Evaluation of ursolic acid isolated from llex


http://www.sciencedirect.com/science/journal/09266690
https://link.springer.com/article/10.1007/BF02541016
https://link.springer.com/article/10.1007/BF02541016
http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

paraguariensis and derivatives on aromatase
inhibition. Eur. J. Med. Chem. 2008; 43: 1865-
77.

33. Suhagia BN, Rathod IS, Ezhava SB and
Patel JA Simple Method for the Isolation and
Estimation of Ursolic acid in Alstonia Scholaris
R. BR. Int. J. Pharmaceut. Sci. Res. 2013; 4:
2807-11.

34.Li Y, Yang F, Zheng W, Hu M, Wang J,
Ma S, Deng Y, Luo Y, Ye T and Yin W.
Punica granatum (pomegranate) leaves extract
induces apoptosis through mitochondrial
intrinsic pathway and inhibits migration and
invasion in non-small cell lung cancer in vitro.
Biomed. Pharmacother. 2016; 80: 227-35.

35. Cardoso CAL, Vilegas W and Honda NK.
Quialitative determination of indole alkaloids,
triterpenoids and steroids of Tabernaemontana
hilariana. J. Chromatogr. A. 1998; 808: 264-
268.

36. Campos Ziegenbein F, Anisen HP and
Konig WA. Secondary metabolites from
Ganoderma  lucidum and  Spongiporus
leucomallellus. Phytochem. 2006; 67: 202-11.
37. Janicsak G, Veres K, Kakasy AZ and
Mathe I. Study of the oleanolic and ursolic acid
contents of some species of the Lamiaceae.
Biochem. Syst. Ecol. 2006; 34: 392-6.

38. Kalola J and Rajan M. Extraction and TLC
Desitometric Determination of Triterpenoid
Acids (Arjungenin, Arjunolic Acid) from
Terminalia arjuna Stem Bark Without
Interference of Tannins. Chromatographia
2006; 63: 475-81.

39. Luque de Castro MD and Luque-Garc JL.
Acceleration and Automation of Solid Sample
Treatment, Elsevier, Amsterdam, 2002.

40. Henry MC, Yonker CR. Supercritical fluid
chromatography, pressurized liquid extraction,

YAy -\ VY 0 A1 GJLQ-\:’ ‘V.AJ).); Jl.w AY44 )L@J.

and supercritical fluid extraction. Anal. Chem.
2006; 78: 3909-16.

41. Zhao J, Zhang XQ, Li SP, Yang FQ, Wang
YT and Ye WC. Quality evaluation of
Ganoderma through simultaneous
determination of nine triterpenes and sterols
using pressurized liquid extraction and high
performance liquid chromatography. J. Sep.
Sci. 2009; 29: 2609-15.

42. Bernatoniene J, Cizauskaite U, Ivanauskas
L, Jakstas V, Kalveniene Z and Kopustinskiene
DM. Novel approaches to optimize extraction
processes of ursolic, oleanolic and rosmarinic
acids from Rosmarinus officinalis leaves. Ind.
Crop. Prod. 2016; 84: 72-9.

43. Fan JP, Kong T, Zhang XH, Zhang L, Tong
SH, Tian ZY and Zhu JH. Solubilities of
oleanolic acid and ursolic acid in (ethanol +
water) mixed solvents from T = (292.2 to
328.2) K. J. Chem. Thermodyn. 2012; 47: 372-
5.

44. Mandal V and Mandal SC. Design and
performance evaluation of a microwave based
low carbon vyielding extraction technique for
naturally occurring bioactive triterpenoid:
oleanolic acid. Biochem. Eng. J. 2010; 5: 63-
70.

45. Mazumder K, Siwu ERO, Nozaki S,
Watanabe Y, Tanaka K and Fukase K. Ursolic
acid derivatives from Bangladeshi medicinal
plant, Saurauja roxburghii: Isolation and
cytotoxic activity against A431 and C6 glioma
cell lines. Phytochem. Lett. 2011; 4(3): 287-91.
46. Machado DG, Neis VB, Balen GO, Colla
A, Cunha MP, Dalmarco JB, Pizzolatti MG,
Prediger  RD and  Rodrigues  ALS.
Antidepressant-like effect of wursolic acid
isolated from Rosmarinus officinalis L. in mice:
Evidence for the involvement of the


http://www.sciencedirect.com/science/journal/09266690/84/supp/C
http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

O\ 9 0Ly Lo

dopaminergic system. Pharmacol. Biochem.
Behav. 2012; 103: 204-11.

47. Frighettoa RTS, Welendorf RM, Nigro EN,
Frighetto N and Siani AC. Isolation of ursolic
acid from apple peels by high speed counter-
current chromatography. Food Chem. 2008;
106: 767-71.

48. Yu XX, Wang QW, Xu XJ, Lv WJ, Zhao
MQ and Liang ZK. Preparative isolation of
Heteroclitin D from Kadsurae Caulis using
normal-phase flash chromatography. J. Pharm.
Anal. 2013; 3: 456-459.

49. Wu YJ, Shi QY, Lei HL, Jin Y, Liu XS and
Luan LJ. Simple and efficient preparation of 3,
6'-disinapoylsucrose from Polygalae Radix via
column  chromatographic  extraction and
reversed-phase flash chromatography. Sep.
Purif. Technol. 2014; 135: 7-13.

50. Huang YY, Liu XF, Liu JZ, Li L, Cui Q,
Wang LT, Fu YJ and Luo M. Separation and
purification of indigotin and indirubin from
Folium isatidis extracts using a fast and
efficient macroporous resin column followed
reversed phase flash chromatography. J.
Taiwan. Inst. Chem. E. 2016; 67: 61-8.

51. Orgil O, Schwartz E, Baruch L, Matityahu
I, Mahajna J and Amir R. The antioxidative and
anti-proliferative potential of non-edible organs
of the pomegranate fruit and tree. LWT-Food
Sci. Technol. 2014; 58: 571-7.

52. Es-saady D, Simon A, Ollier M, Maurizis
JC, Chulia AJ and Delage C. Inhibitory effect
of ursolic acid on B16 proliferation through cell
cycle arrest. Cancer Lett. 1996; 106: 193-7.
53.Ye Y, Chou GX, Wang H, Chu JH and Yu
ZL. Flavonoids, apigenin and icariin exert
potent melanogenic activities in murine B16
melanoma cells. Phytomedicine 2010; 18: 32-5.

YAy -\ VY 0 A1 GJLQ-\:’ ‘V.AJ).); Jl.w AY44 )L@J.

54. Manu KA and Kuttan G. Ursolic acid
induces apoptosis by activating p53 and
caspase-3 gene expressions and suppressing
NF-xB mediated activation of bel-2 in B16F-10
melanoma cells. Int. Immunopharmacol. 2008;
8:974-81.

55. Harmand PO, Duval R, Delage C and
Simon A. Ursolic acid induces apoptosis
through mitochondrial intrinsic pathway and
caspase-3 activation in M4Beu melanoma cells.
Int. J. Cancer. 2005; 114: 1-11.

56. Kowalczyk MC, Walaszek Z, Kowalczyk
P, Kinjo T, Hanausek M and Slaga TJ.
Differential effects of several phytochemicals
and their derivatives on murine keratinocytes in
vitro and in vivo: implications for skin cancer
prevention. Carcinogenesis 2009; 30: 1008-15.
57. Tokuda H, Ohigashi H, Koshimizu K and
Ito Y. Inhibitory effects of Ursolic acid on skin
tumor promotion by 120-
Tetradecaniylphorbol-13-Acetate. Cancer Let.
1986; 33: 279-85.

58. Zaker F. Anti tumoral and differentiation
effects of alkaloids of harmine and harmaline on
leukaemic cells treated with atra and g-csf. Razi
Journal of Medical Sciences 2004; 10 (38): 869-
75.

How to cite this article: Sharifiyan F, Mirjalili
SA, Fazilati M, Poorazizi E, Habibollahi S.
Cytotoxic effect of hydro-alcoholic extract of
pomegranate (Punica granatum L.) flowers and
isolated ursolic acid on B16f10 melanoma
cells. Journal of Medicinal Plants 2020;
19(74): 177-191.

doi: 10.29252/jmp.19.74.177



http://dx.doi.org/10.29252/jmp.19.74.177
http://dx.doi.org/10.29252/jmp.19.74.177
https://dor.isc.ac/dor/20.1001.1.2717204.2020.19.74.9.7
https://jmp.ir/article-1-2248-en.html

[ Downloaded from jmp.ir on 2025-11-04 ]

[ DOR: 20.1001.1.2717204.2020.19.74.9.7 ]

[ DOI: 10.29252/jmp.19.74.177 ]

J. Med. Plants 2020; 19(74): 177-191

D
o @) o
Journal of Medicinal Plants
Institute of ) )
Medicinal Plants Journal homepage: www.jmp.ir

Research Article

Cytotoxic effect of hydro-alcoholic extract of pomegranate (Punica granatum L.)
flowers and isolated ursolic acid on B16f10 melanoma cells

Fatemeh Sharifiyan!, Seyed Abbas Mirjalili2”, Mohammad Fazilati?, Elahe Poorazizi®, Saeed
Habibollahi*

! Department of Biology, Payame Noor University (PNU), Iran

2 Imam Khomeini Higher Education Center, Agricultural Research, Education and Extension Organization
(AREEOQ), Tehran, Iran

® Department of Biochemistry, Najafabad Branch, Islamic Azad University, Najafabad, Iran

* Department of Chemistry, Payame Noor University (PNU), Iran

ARTICLE INFO ABSTRACT

Keywords: Background: Melanoma is the most serious form of skin cancer and it has the
Isolation of Ursolic acid highest rate of growth among different types of cancers. Ursolic acid (UA), a natural
Melanoma pentacyclic triterpenoid, is a major bioactive compound in several traditional
MTT medicinal plants including pomegranate (Punica granatum L.) flower. UA has very
Pomegranate flower important biological and pharmacological functions. Obijective: In this study,

cytotoxic effects of ethanol extract of pomegranate flowers and isolated UA against
B16f10 mouse melanoma cells were investigated. Methods: The isolation of UA
from pomegranate flowers was done by using ultrasound-assisted extraction
followed by normal-phase flash chromatography. The chemical structure of isolated
UA was identified by GC-MS, IR and 'H-NMR spectra. The ethanol extract of
pomegranate flowers and isolated UA were then tested for the cytotoxicity against
B16f10 mouse melanoma cell lines. Cell viability was determined using MTT assay.
Results: Ursolic acid was successfully isolated from pomegranate flowers by using
normal-phase flash chromatography. After one flash chromatography run, the purity
of UA reached more than 97% with a total yield of 0.1 % of dried pomegranate
flower powder. Treatment of B16f10 cells with ethanol extract of pomegranate
flowers and isolated UA exhibited significant anti-proliferative activity after
incubation for 48 and 72 hours. It was observed for pomegranate flower extract in a
concentration and time dependent manner. Conclusion: The results suggested that
pomegranate flower extract and isolated UA can be encouraging compounds in the
prevention and treatment of melanoma.

Abbreviations: UA, Ursolic acid; NMR, Nuclear magnetic resonance; TLC, Thin layer chromatography; HPLC, High
performance liquid chromatography; GC-MS, Gas chromatography-mass spectrometry; IR, Infrared.
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