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2. Dimethyl sulfoxide

72

asdie -1

s sl Lle 6LA(,:MJl§JUJ>/\:A Coslie aidS aas K s
Coo 5o ol Ol 5L S ol sl e pae
G slailesle die e Olamie il 5 ol 034l
ol @y g 3 oS il Oy 1y ol Slge DS W5
Oals 2 5 1was plil 1y il (sla hass oS
5 Sl engy Ol ax g sy J= B8 5l sl
3 IS g ils le adyy ahax 5l olS il lacand
e 2E s pals Bolas Gl oS glaplil S
Sl (550 350 Gl aols SLLS sl 4 815 eslizl
ONes DLS 5l Lpd e ald Jb DS S Olpen oS
3 s (oL SLus s e S b el
Gt el [Blal adls Lol Sn o s sl
Slge ot Sl L 5 aigslans 31 (6ol Oleys 55k &
OalS G pme ol 0L 55 [0 5 4] s waly s LS
ssba plend Glagsls 5l A0 aole W w o)l
[6] sl sl 21531 gl 52

Cordia myxalL. s bl (o) Sl o313 oS
5ol Gble 53 & Lile TOLLISE wlsl o Gl
bl Gl #2855 Ol St 3 0500 S o Ay o)l aas
A G a5 5L a3l Do 4 L 5 Ol des
wls (93b5 gleoslinal e b 53 olS cpl s [T]5,5 e
oz Sl bagsolens 51 pam 6l (ol Slss ol Sl s
croen [B]e J&'H(U 3 pSAe bl slaisie
Sl slls ol opl S aslas a8 3l sz glailS
slse oS o3 I sdee Jalse 31 [I] Aslo VL oy et
sl osdle o 5,8 o)l ol s Koo D5 e o120
Shlisdio 5 Solen 5 Cansems bl Col SlAS ol
L 3l oid Mipelle & 0155 o a8 15 S opl e
Sl Sl bt s S elisesd s (S

1. Boraginaceae



1399 j'.‘.: c17 092 ‘101 n)l.a.\j:

DOI 10.29252/fsct.17.04.06

b mlo 5 o5l

Colg 3 L esl bl 3 e ke 10
Jsb 53 S raphs Sl oo 3 550 bl sladdy)
A 3pge ol Odews By s ool 13 e 5L 625 & 4
[18] s 8 335 bl S35 58 o L (0113 -0/8)
059003 S s =6-2

Ase SiS e O s 5 (B S e Bas ol b 02
S s 100 e ozl lacady 055305 ST O gmn
SeS L B oo oIkl doles o5 s O sl 5
S IS8 ke dhga 5 s, O mhw 5 ke
375 lackle 4 aiel M el lackass s S
b Ol o0 Plowse Il 05 Joe 300 5 150 75
T oma Jso i8S lalasme Tl So ol iy SaS
oS L Sy CS xSl S gl s Ll el IR
s b Gl > sy 053 53 e K3 S Ul SLES
oals 513 aids 16 e o lisl iy Jes ke ol S sl
ol LSBT Ogma e i ok Culg L3 LA
s BT Glos 55 Ol 0300 Pl yo s glac il
Ls eSS s 5, ald S el S sl
B3 ssba dds pie s b S Oley Sde SIS I e
OOl 5 S e e s Sl Skt g
[15]s 5

(LBT Sal>) BT s o o= -7-2

Ay Sl 5l e 20 Olge il o i ol 2
o as s al lasdy Sl elas s 0555 5o BNy
Com Gl S8 @ i8S gl O w5 3
sl Ol s e o 6 JJs3 4 plso i bl sy
Lol S Ol 0 g Do g0 3585 51 Canilas (sl b5 S
e 3 S 3 5de Slde ST o giads sl Las i sl
Dol 05,50 lag g 51 G o 51 2y S 1000 05
soasy body 5l S sy LB o5 skl

300 , 150 75 37/5 clachile 5l culg s s esls oS

73

bb-mb;ﬂ 6 g0 g -3-2

31398 sl o blsl 5 oelesls 1 s Ol o
5o s 038 sl Ol Olud SBe Ol gl
($3oaLS 0aSils (LB kiga 5 ke 655 53 O 45
AR el sl b mle 5 3sLiS psle o5l
Ol B30 2] ! il -4-2

gl e w0 rsy eimb oS ST L gl
o3Latal b Sl 0500 o 5o Sl L SL o Loy S L s
3 58 les (16) wls 4 Of cod & ki O 5
gl 5 s S bl 4y PH s s S sl
B ahga OF Glapalil Gl 5 Ol 050 s 50
45 les 3 05l 43 ol gl Dl A0 ol lo
[13]s § Ko cele 72 s R e
3,1kl g9 S s gw 55 ledled -5-2
233 03 S Gl s Sor ek iledld g
(e gl 5 s psle 0dSls (g5 s Sn oKL
3 8 oslinal Ol b mlie 5 (9350l pole oK
S O pon 25 S o g Sl o) Sk o
bl gl Gl b ol glad) s 5wl
S G e i3 o 55 (S D )
37 oz 53 55 ld SO Sodeay Ol STI 3 0l S
Lo SL oSS 5 Ay 5l ey - Lk (S 318 Sl a3
Glr L Lol 5l (solie Sl O5mn Jse 28 lamme 055 3
2 Al g w g anils el gla S 0T casa
gy 5w, OBT Osma Jss) delr 28 Laoes e
BT sman Jge 0SS gladases e oA 03y S ax
s S 15 1S sl s 3T sles s s, als S Seny
BT Ogn Jpn 2uiS (slalasms gl s SL A Sl ey
oo Ikl dalas o5 S Glad sl s g skaien,

Gl Sl sladlyd a y axisls ol 5l o S b



w S SL Ol 6500 s o9 Sods S lad

Sas chle Blas ess -9-2
Ol 0300 Dhowgo (SiS CBle Bl 5 ond S
R g T B ks S 5 S LLSals
sl Wl IS (5}:5}‘}\):3 b 65 G e 035 Glol 5l LSS,
L o 555 5 andls p 1ds S 100 Ol w0 L35 03,5
A esls ClS b O s ST O s Je LS
a3 3T by s cele 24 e ST i laka
Olo 5 (6 a3y S w305 13 wlses S 055 51 S il
5o Wb S 05 Sl CiS glako IS S
03,55 Ay 4S5 L S 65 s Lol chw 53 Solalas
o5 Dhege Ady 5 SaiS e Pl Olpsa il

hwge  SSKen s -10-2

bl o

LSy 5 Ol o5 Dhwge Ol S5 J1 SL5

(2010) o, 5 (gtiaiils glaanlllas L plas S5 pm sl

Wl plsl] [21](2019) o1, Ken 5 S5 5 [20]

bl Oge3l -11-2

@bl I3l e 3 5l rags nl glassls B 5 a6l

S oulols 5abT 0550 5 s S eslizal 22 s SPSS!

Op3l 5l 5 bpSle amlis g (ANOVA) w b
2 LSl e Ml e, o Duncan

A oslizal P< 0/05 e

Cow @UA -3
D50 w Ol s Do 5 Serdd Jl penn S

ool gl e sSS shilial TS sl b s

1. Statistical package for the social sciences

74

A5 20 Slake Sl g Py A hes 5 p S s
Se s wy obd bl Slae i 1SS a0 4wl
OF 5l e ks w3l s asls oji> Olge 4 oji>
37 Glos 3 55, als ST e @ o e3ls S slacl
sl 51 s S 55Tl s 8l S Bl ax )
23 ok bl (SW5la5L gbadle s ()l IS wle S |1 e
5 GSell Sk dlsa LSGLr I S e Olb

[195 18] 8 2018 e s oy pooas

A, 5l Saylsl chle Blus ews -8-2

(;.&..S)Lp chle Jﬁl.b-)

Sleg ool adlas b gillas  SauS)lee clale Blas s
o 31l s ol 3 ts S el (2017) 01
chle 4 pb Sgul UV Loy bl b mul Ol o
e CHE S| e A2 e e 4 05k 512
Sl lle a4 Sl o0 Dlewse 5l Jlse slacble
32 128 256 slachile Jold Oltuew oge hvge Jlsie
el s 5l g L3y ke oS Aol 524 8 16
Lol 5l el o 4 (slals 96 by S 000 ekl
o 2okl Jalee g5 oo O gl g 25 S0 200 1t
S Sdaaglols 96 by S culg s s wlol ad b
G L AL s sl S b a3 3T (glos s 5, ails
s K 20 Slaie S Oley Sde DA (G S e ok
LSalr elod Ogpoa LIS eudosl S J8 5 G
Calis Sen oslisd e i3S Ll gl 96 oy S
s 8 e amys 37 los s aiss 15 Cuew lal= 96
S HSde Ol e i I8 Gl s A (IS Wil S
Sba g L) Sl mle &S Ol 050 e I Zhle
L3 Sadalin Of 55 () i &5 s A s S
[16]as L2158 s, 5l (Sailssl clale Blas Ol gew



1399 _)'3: cl? 092 clOl a)Lq..j)

DOI 10.29252/fsct.17.04.06

b mlo 5 o5l

O 0Tl Sl Jol il IS 55k 4y a5lS L2
o a8 Ol s g0 Phoge Chile 0151 L &S das
A lisl gl 1 s pacdl o Sl
OLaS el 5855 shalal 680 w0 by (Sl

el 0l 03l

03 el S S ddlinl 5 ednle el (e g
T T P L JCW PP P I R PR P
b g g oS e B S s 1, St
dla Jld S s o eyl S Skl (g St
oo oS 6L a b chle e s s, Sk

Table 1 The mean inhibition zone diameter (mm) of Sepestan fruit mucilage (SFM) on some pathogenic
microorganismsby disk diffusion agar (DDA) method.

W 37.5 mg/ml 75 mg/ml 150 mg/ml 300 mg/ml
Microorganism

Pseudomonas aeruginosa 7.30+0.20 8.30 +£0.26 8.20 +0.26 9.30 +0.26

Escherichia coli 7.90 £0.17 8.20 +0.26 9.00 £0.20 9.10 £0.10

Salmonella typhi 8.10 +0.36 8.30 £0.20 9.10 £0.52 9.20+0.10

Listeria innocua - 8.60 +0.34 10.10 £0.95 10.2040.17

Staphylococcus aureus 8.10 +£0.60 8.90+0.52 9.20 +0.26 9.60£0.55

Bacillus cereus 8.60 +0.36 8.30+0.26 9.60 +0.36 9.90 +0.65

Bacillus subtilis - - - 10.20 +0.10

Staphylococcus epidermidis 7.50 +0.50 8.10 £0.10 8.90 £0.79 11.10 +0.17

Values are expressed as mean +standard deviations, n = 3.

Fig 1 The inhibition zonediameter (mm) of SFMon Staphylococcus epidermidis.
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Table 2 The mean inhibition zone diameter (mm) SFMon some pathogenic microorganismsbywell
diffusion agar (WDA) method

W 37.5 mg/ml 75 mg/ml 150 mg/ml 300 mg/ml
Microorganism

Pseudomonas aeruginosa - 8.10 +£0.20 8.20 +0.26 8.20 +£0.20

Escherichia coli - - 8.20 £0.17 8.30 £0.26

Salmonella typhi - 8.20£0.17 8.30 £0.26 10.30 £0.17

Listeria innocua 8.10 +0.26 8.60 £0.34 10.20 £0.17 10.20 £0.10

Staphylococcus aureus 7.30£0.34 8.20 £0.17 9.30 £0.20 10.30+0.10

Bacillus cereus - 8.30 +£0.26 9.30 £0.20 10.30+0.26

Bacillus subtilis - - 8.20+0.26 9.20 +0.26

Staphylococcus epidermidis - 8.10 +£0.10 8.30 £0.17 10.10 £0.17

Values are expressed as mean +standard deviations, n = 3.
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Table 3 The minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)of
the SFMon some pathogenic microorganisms

Microorganism MIC MBC
Pseudomonas aeruginosa 16 >512
Escherichia coli 64 >512
Salmonella typhi 64 >512
Listeria innocua 32 >512
Staphylococcus aureus 128 >512
Bacillus cereus 64 >512
Bacillus subtilis 256 >512
Staphylococcus epidermidis 64 >512

Fig 2 The MIC of SFMon some pathogenic microorganisms.
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Fig. 3.The interaction of SFMwith gentamicin antibiotics on Bacillus subtilis.
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In this investigation, the Sepestan fruit mucilage (SFM) was extracted by water to seed ratio 1:6,
extraction temperature 58 °C, and pH 4. After sterilization of extracted mucilage, its antibacterial activity
was assessed on pathogenic bacteria including Salmonella typhi, Escherichia coli, Pseudomonas
aeruginosa, Listeria innocua, Staphylococcus aureus, Bacillus cereus, Bacillus subtilis and
Staphylococcus epidermidis“in vitro”. Antimicrobial potential of mucilage, at the different SFM levels:
37.5, 75, 150 and 300 mg/ml was evaluated using disk diffusion agar and well diffusion agar methods.
Furthermore, the interaction of SFMwith gentamicin and chloramphenicol antibiotics was assessed.
Results shown that by increasing the SFMconcentrations, the inhibition zone diameter (1ZD) around the
discs were noticeably increased. In the disk diffusion agar method, the highest 1ZDwas observed at the
concentration of 300 mg/ml SFM for Staphylococcus epidermidis with 11.10 mm. The minimum
inhibitory concentration (MIC) for Salmonella typhi, Escherichia coli, Pseudomonas aeruginosa, Listeria
innocua, Staphylococcus aureus, Bacillus cereus, Bacillus subtilis and Staphylococcus epidermidis was
64, 64, 16, 32, 128, 64, 256 and 64 mg/ml, respectively. Results shown that the minimum bactericidal
concentration (MBC) of SFM for the all tested bacterial strains was greater than their MIC.

Keywords: Mucilage, Sepestan fruit, Interaction effect, Bactericidal.
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