VFe) linm) 9 3l IVYY=VeV Sl /090 6 losis /090 9 o M [ LS Siludgi (55903
DOI: 10.22084/PPT.2023.27762.2098

205 ojlac g9, 0us Camols g jlad o2 3T (S Lo Calil ¢ Sluns | T Cdlad

( Withania somnifera) sb s, (Capparis decidua)

Antioxidant, Lipase Inhibitory Activity, and Antimicrobial Properties of Capparis
decidua and Withania somnifera Extracts

Yo . =Y (| V.
W}MfoMj QLMJGZJ.AAM)A‘O)A})%‘W

IAERVARAAR :u'bﬁ;\i@)l: IAERIEV VAR :ug)aa)u
(g dllin)

Sty 5 5elS oo iy Seaid ool 5 S el TS e bl 5 eS| T e ) g o 5
Gt a1 T s e S sl i, bl 5l oS ol IS s o5 L) glite o a2l
Col iz 85 I ) 0550 ojlac o Lot w3l (oS e Cools al cwyp ABTS ofjl IS0, Hlee o905
iy poe dlle gy b eilipe sT5S5y il Sisds g T lisesses i Sl I ilS losigs (55 5 pojlas (9,Scend
5 05 b lyizme Ggail @l s ooy 5,5l ITsCle (555 3l 5 Sbyey o)lae b izen 28,518 syl se
ojlac cdale g GlarSI il Cools 5 (A8 SlaS 5 e o ) bsre 5 Satte BLS I o jlac ST 100l ke oy
ool cusypp yo 5,00 S52g Sty oS ojlae 15 ST 5T Cosls 5 b SLaS 5 Glme oo osies (PO/0B) ols L3
iy pac alle b (o Siloe gm) 2Bl Sl 3T (SOl 5 (203 AFITY) LS olae |, 1B 5 ten oS 08 e
Al 39 Slyey ojlas a5 3l QLA Gt IT Iy uils” o 5 udlipo oS5535yl disiy o 3] oligagoses 6 5S pl ) o las
@5,5od Lol (G et LUlilS” pozeo il 50 5ol o las cuils 1) S8 5t st i pelipesose s S
5B oy 3 el 03l (L2 395 1 ilipe usT3p il (6 Sl 53 03 e Al Tt 58 0 lae (izen g 0l
(2o, AFINY) IS o)lac 4 by je 5haSile (SoiS lee Olime (i ohm &5 08 (asiiee (6)5do L 550Lo (59 2 Laolas
Slagios3l plyiear GalS cnlojlas 3l plgi s QLS Gl (29,5008 5 (ST ST elss 5l ssslimsns gl oy b 032

2,5 oolaiwl b

@9l QLS (ol (599381 (50 Shos (ols3 1 gualS loojly

Olnl s wslio oty o cadlol o1 olZiils « 13 golio 5 pole 09,5 Luisls g o)l pwlids IS as-gal 2ils ¥ 4 )
SV EIN W o ;...aj.' |a5l: olKidls sgb& &‘La@ 9 d.n.\au f?’lr’ oaSLialy 5)5...’.’5 @‘J.c- é.oL..o 9 A.W\.u uLa...a.’u 5 glns il ‘&L‘,\.{: (?L..a 9 ‘e5lc 05; s)l,:..’;d‘é Al

olrl el
Email: mmoslehishad@gmail.com  Jotus coiugi

Vv



Orl e @)l O Sl Gl | LSS
la,T 51 plaS ,2 aF slijety 5 5elS wiile ol 5,8 2l 5l
LS 5 el Gl o aldlir ol ailaie Sy 4 Bl
@9Sees Swols b5yl QLS I ead gl sl
Gb el coluul bl CVgame 0wl
O5SE aS sl ool ateie wdel Jesd slaow,p
5 SISl Sheogar b)) Legad o RS
Oorwd 0 L g Cowl oais plol LIS olS o lac o9, was
G098l 5l eoliinl Cowal 4 azgi b nlply s
ol ojlas 3t oy p Slaal b ol gl (anb
Slldwyn g b OheSI T g plals
o dlie ghodile s oot gleojlas as,Seedd
D5d 0 plal (I3 5 alilesl Lyl

o, 3l (Withania somnifera) ole oG L ol ol
Olgls by slabaw i jo ol ol el Solanaceae
9 Ol Ll )3 Al 5 a8 (ald ¢S ¢ il
SlasS 5 OTAF Glea 5 ool dy) wgpee bz sk
€8 VWA 5 a5l e9 VY 51 hw olS cnl 5o 0925
St Cogilsien U adgilingsSlS gl 5 wdsilys
A 8 olS l o 35290 slaadgilng 58 (2 Fete &5
slaggSY gy SlaS 5 cnl wdlbior by 9 A adsilug
OYAY (e g 0ol5 Jg) aitis (gaudg !

(Spads 00s (iWSowal Jels oS opl el
(p)giad) (6 rShas wanShie g )kas
& pods (AINIitis) co 3,1 ( S90S od S 53505105
JBed wgpead (wylas laSTas  (Epilepsy)

'a.b‘.,\b

qebolas  (Sarcoma)  LeeS loas  oase  woldlas
S 35 513130 ¢ g gt wosme o5 Ll (505505
9 U..S,a; ab_wﬁ...; J):m calasl> ‘_;o..\....Swj.a.; ‘J.fo).uo
(\\”%q ‘U‘)Li"’m 9 (s oo‘).v)iu..[) Sl wfw
oy ;I (Capparis decidua) _ole ob L S oLS
&S cwl gl llS s3> oLS pl .ol Capparidaceae
oS cpl sk oKy, (VF) () Ken 5 Slo)S
2 OB ol Gpb gl Glal g bl 4 bays
39250 SlaS 5 (VWWAA ()], g 0olj c00) Cul 00,5l
leoloeg S e gleol daasJSIT oS cpl o
Wobdas pls> oS (nl Al sl 5 Jegdle

e S IS 3l s ¢ Sl T 5T iz 1l Ko g 0300 599

doudlo
o 5 srmb Sloodi )l 5 b o3l 5l oS Cenla L
@l Ysame )3 SlaenSI Il 5 (29,50e0s Cools L
ooy ol s e esle (Sogll Gl spSole sl
Sgd oo oolaiwl adgr 5w ldé ca S L 4 o Bl
(2019 o) San 5 sluls)

@l Gooi S @ Cund oy T il L
oot ldd olae cxob (slooni lagSs 5l colazul a4 Jsles
Gl aily 6 Stz o, 2L sla uilul g o lac
(2007 ), Som 5 ¥ Corcteoh

@9l QLS egaz;e GhlE lagiagh ol
Sede (pleerd Slge ol @)l QLS wenl 435 )50
slp ol Rl Geizes 5 2ol Slas ol
Q004 () San 5 T Y50) diid loands (sla g3l
dyaze Giimte 5l S olyea @)l pllS ojlae
olS Galizes slaplail 5l aS" 09 0 00 pl g5 ls lals
Sloe Sy olS Coz g 5 a0 oSy alex]
2009 ) Kon 5 O ge 2011 oo Kes 5 T _siih
elel ol laolas (2010 ooSen 5 F Ko,
5 Sl 5 Sslesyl wloSy Jols 18 slasSse
S pSojbas dlesl (Su5d slahy, 4 g 9l oo laodgn
LS 5O e § Ligd) anl o Cavoty udais
@l> OLLS ojlas 13 v9zse xS slaaden i g LS
5 Slbpwas (ZBas (obySkas Jele il
SIS g (FHik Ceols (rred 5 s (g pgnd
cel agils lalS olac o g len il )lg, s
Gogls 5 bowilgS gl sl iSilr a5 oud
slas (0¥ ()Kad 5 dieg ) Wgd ogmme ol
ST Sl 5 51 i gl LS 5l ead 2l S
L ool plals )3 (Ld SlaS 5 d92g Canl (29,5000 4
OseldenST e s (ABAS & jomie Sl 5T ol
(Ol g e g Lo ;o iz e oo 23 Slge o
IR B e 3 O &S gl Jelas s
olalS cnl SlanSl Bl slge g (A8 SLS 5 0 S o
Q010 )| 5" To5) S (6 Sl 1 51 Wl oo

. Campélo

. Omidbeygi
. Mulabagal
. Anthony

. Hui

. Reichling

. Kwok

NN N AW —



VP) linoy 9 3l VYY1V Olio [ 090 85losls /090 g G ol [ LS Wladgi 6)5&

9 Ol pliwl o #8ly 0 iS5 iyl Sl olespe
O Sad g gaitad 5l e Nad (5slaen bk
&05M.‘am)bwjmdm)\)y3uu|ubtf

Aol 6l 6

29210 gBLS 5 S0 slac

1 o jog OLLS osee 5 a5 Vv Il g S las Cyx
V (doyo Ve Jgbl) Pl 4y diged Cond g a5n, o S5
Celo o 5l dw g aldS gl 31 e el Y@
Al (6 mSo,lac Gaold e, b adds Ve Soedy adigal
Oyl il jlam g 0 osliiial 4y Sl gl 2ld ploxil (61
plml ploj b g Sad g azy0 B0 lod jo ) o)lae
doggesl plnl cuz g od )l Sl o @l 9o
S5 A il dee y3 e S e Fee s BAYO Jlgte glacd,
OV e 5 sl5leS s0ex)

F

.bl.‘ﬁ...v oL:f :s,)\ Jiu
Fig. 1B: Withania somnifera

O iy 00l SUiB 0gue 0V S0
Fig. 2A: Dried fruit of the Capparis decidua

Olime 4 o )0 Vo Ol )S oo s Ve Suw jlas 0l
Toedob o balge Lix e 285 15 Lae gles
b ool SIS 51 ool ul b oo jlaslanl aous 5 0l

\

q

sWLnj)M “_)LQA“J‘M uL:S L1adlrs ‘O)QM s‘;.i:‘w
5 st9Seed «Sg ISy ilas b pusd 5> (27 aS
(\f’\ ‘u‘)m5g5’u)sg_§<"d"'"°'“’|) o)lo C)lsm

5 Sl Bl Cols )y p Ban b ol iegh
oylas g9, Sens ool g jled mpl (SauS e colls
(Withania somnifera) oL, 5 (Capparis decidua) ,.s
g 00l dy) b plnil plpl (Seosl) (oogr GlLS Blgieas
OYAF o)) San

g, 9 dlge

olLS 5591 2o

Slidos 35 50 5l oyt 5 5elS olS agd 5 alulid jslaiea
olS b ad S SLS sk b mle g ) slas

sl 5o o2 ol ety olS g w808 0l 5lobosge bils) yo kS

S oLl s
Fig. 1B: Capparis decidua

A5 ool s ogue Y S
Fig. 2B: Dried fruit of the Withania somnifera

oL solas pgejl

S Sl 5 Glimo

Ol eSSy by, 51 5 G S 5 S eslail sl
WBgad yide e YO .ol oolazwl (Folin-ciocalte) o2l g
WLo 5 g 5 Byae & (Jlyie o, o o)lae)



B0 oo sl |y ol SIE o lasbin) g Y
0.6
0.5 4

0.4

1
Absorption

e S IS 3l s ¢ Sl T 5T iz 1l Ko g 0300 599

JS5 s s, R2= 0,991 1y = 0.0049 X + 0.0117 alay],

y=0.0049x+0.0117
R*=0.991

O A T T
0 20 40

60 80 100 120

idishon 5 255 ko) sl SIS il

Gallic acid concentration (mg ml)

Aol S 5 jlailen]  povie ¥ SCS
Fig. 3: Gallic acid standard curve

Jolo el o 4y 1) badiged ded g 0l A5y, Cody
51y ol el pus cundS 5l am g aBldS YY ax 0 b oyl
i laie g ools 13 gl $40 zaeJob b 15 ¥I olSiws
byaiy g S slao lac @glite slacdale 5T 5 os ouilss
OV GhlSen 5 (L) 0d (o) 5ked msl 2
dilons alaly cnl 5l ojlas o 5l @Bl cullad Jlee wo o
R

A-Ap
Al=—

%100
Sbed w3l s sy Al
°~5-5~55)L€r" a8l lem ud.?- A
od.;.;f)Le,a 65L> Jslm ud.?- A0

ay pac dlla las by 4 (19 S pod CpolS (o)
bojlae (g9,50ens Colld (o))l Sz (29500 dgw
03,5l Vg yo a8 wiad eolaul ekl Lylys s
g il agd ol Rl 3l laygw ol el oad

o bl oyl Ll jo g oBialeyl jo lagyT (o5le Jled

3T J 0l 5w Comols: s
i) sl ABTS o1 JI5al, e o9 51 simgsy ! 5o
U0l Usloe it solizasl oo jlae ShaeaST ] ol
VY zg0 sk ;0 ABTS of5T JISGol, jga> ;o lbdiges wix
OS5l o&iws 5l eolatwl b adds & 5l o el
Sl Cewsds pj adal, 5l lbaiges (SanS loe sy g o
(1999 ) San 5 ¥ )

ST JISe, Sl mys = 255100
Bgos wdz Hlade A

S @3z pliee B

3l 02351 (S )l il oy
Al oland zd Le) 5 (So5 sl mpl o5 /00
Jui e 655L 100 Ogemlimg G 9 9 bslie (b
V¥ g pH = VIF Gl 3L 5o yids e Brjlade 4 )
5 ! e S ¥ g PH = VIF ool 3l ity S
2 1y bl Juidg 2l Yae Lo YT Joloro 2ol S #

oolaiuls oo (229, S0 Sodigu (Byee i) Jouo
Table 1: Introduction of the microbial strains used

L pannil8 g ;S0
Microorganisms

‘_g)..SL up)...wl c)l.o..i)
Bacterial strain number

Candida albicans
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Fig. 4: Changes in the phenolic content in different concentrations of Withania somnifera extract
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Table 2: The lipase enzyme inhibitory level of Withania somnifera extract, Capparis decidua
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Lipase Inhibitory Activity (percentage) Concentration (mg.ml?) Sample
73.39+0.022 4 Withania somnifera extract
62.23+0.05° 4 Capparis decidua extract
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Different small letters in each column indicate significant differences (P<0.05)
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Table 3: Antimicrobial properties of Withania somnifera and Capparis decidua extracts with Concentration (5 mg.ml?)
against Streptococcus mutans, Candida albicans, Pseudomonas aeruginosa

(o sho) 003 )lo3l alla a3

Inhib_itory ha_llo diameter (mm) _ S:i;e
Streptococcus mutans Candida albicans Pseudomonas aeruginosa
12.1500+0.0752 0.000+0.00°¢ 10.10+0.144° Withania somnifera extract
22.1000+0.144 10.150+0.074° 0.00+0.008¢ Capparis decidua extract
QL 1y o/ 0 e )3 lareSile G o BB osiad)Las s 58 )0 i jud SoS Byy> 9 i S 0 wlia i Sy B9 >
a2 o

Different capital letters in each column and different small letters in each row indicate significant differences (P<0.05)
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Table 4: The The Minimum Inhibitory Concentration (MIC) (mg.mlt) of Withania somnifera, Capparis decidua extract
against Streptococcus mutans, Candida albicans, Pseudomonas aeruginosa

Streptococcus mutans Candida albicans Pseudomonas aeruginase gl
Sample
0.625+0.001% 0.000+0.00°5¢ 1.25+0.0014° Withania somnifera
0.039+0.001% 2.50+0.0014° 0.000+0.00% Capparis decidua
Ol Ty 100 s )0 b eSilee (e o Sine WS oniasLis (o) jo )0 i SasS By, 5 (5w o 0 wline il S5 g,
MOLSA

Different capital letters in each column and different small letters in each row indicate significant differences (P<0.05)
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Table 5: The Minimum Bactericidal Concentration (MBC) (mg.ml ) of Withania somnifera and Capparis decidua
extract against Streptococcus mutans, Candida albicans, Pseudomonas aeruginosa

Streptococcus mutans Candida albicans Pseudomonas aeruginase gl
Sample
0.625+0.0015 0.000+0.008¢ 1.25+0.0017 Withania somnifera
0.039+0.001% 2.50+0.0014° 0.000:0.00% Capparis decidua
olid ly <1+ 0 maw 10 b 1Sl Hlo gae BB oncmolis () ;2 10 wlive ;e S sS Bg ) g gm0 dlis e I )5 By >
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Different capital letters in each column and different small letters in each row indicate significant differences (P<0.05).
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Fig. 8: Minimum Bactericidal Concentration (MBC) of Withania somnifera extract against A) Candida albicans yeast, B)
Streptococcus mutans bacteria and C) Pseudomonas aeruginosa
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Table 6: Inhibition of Helicobacter pylori of Withania somnifera and Capparis decidua extracts

S35k 2oy iedeslen 5 5 slen) o lae e Higes
Inhibition percentage Concentration extract (mg.ml™) Sample
94.00+0.117 4 Withania somnifera extract
94.32+0.12* 4 Capparis decidua extract

a2 o sl |y /oD maw 10 b Sl o gie BT sasmo)Lis fgiw S o i S5 By >
Different small letters in each column indicate significant differences (P<0.05)
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Fig. 9: Minimum Bactericidal Concentration (MBC) of Capparis decidua extract against A) Candida albicans yeast, B)
Streptococcus mutans bacteria and C) Pseudomonas aeruginosa
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Antioxidant, Lipase Inhibitory Activity, and Antimicrobial Properties of Capparis
decidua and Withania somnifera Extracts

Pourhamzeh!, S., Moslehisahd?", M. and Hosseini3, S. M.
Abstract

This research aims to evaluate the antioxidant, lipase inhibitory activity, and antimicrobial properties of Capparis
decidua and Withania somnifera extracts. For this purpose, the total phenolic compounds of the plant extracts were
investigated by Folin-ciocalte method, and the antioxidant activity by ABTS free radical inhibition test and lipase
inhibitory activity were determined. The antimicrobial properties of the extracts were also evaluated on Candida
albicans, Pseudomonas aeruginosa, and Streptococcus mutans strains by well diffusion method. Also, the effect of
Withania somnifera and Capparis decidua extracts on Helicobacter pylori was investigated. The results of the total
phenolic content in the extracts showed a positive relationship between the phenolic compounds and the concentration
of extract. The highest amount of phenolic compounds is present in the extract of Withania somnifera plant. The results
of the investigation of the antioxidant property showed that there is a positive and significant relationship between the
percentage of free radical inhibition and the concentration of the extracts, and Withania somnifera extract has the
highest antioxidant property in the examination of the extracts. It was found that the extract of Capparis decidua
(94.32%) was the most effective in inhibiting lipase enzymes. Examining the average diameter of zone of inhibition of
the extracts against Pseudomonas aeruginosa, Candida albicans, and Streptococcus mutans showed that Withania
somnifera extract had the largest diameter against Pseudomonas aeruginosa. Capparis decidua extract has the most
antimicrobial properties against Candida albicans and also Capparis decidua extract has the highest non-growth halo
against Streptococcus mutans bacteria. The minimum inhibitory concentration against Pseudomonas aeruginosa is
related to Withania somnifera extract with concentration. The minimum concentration of Capparis decidua extract is
against Streptococcus mutans and against Candida albicans, which has the highest antimicrobial properties compared to
Withania somnifera in the minimum concentration. In the study of the effect of extracts on Helicobacter pylori, it was
found that the highest Helicobacter inhibitory rate was related to Capparis decidua extract (94.32%).Therefore, the
extracts of these plants can be used as natural additives.
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