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Abstract
Objective
Endophytes are known as a potential source of active natural compounds for use in
medicine, agriculture, and industry. Medicinal plants are valuable sources for the study of
endophytes. One of the most important medicinal and industrial plants in Iran is the Barije;
Ferula gummosa.boiss, whose endophytes have not been studied yet.

Materials and methods

In this study, 20 bacterial isolates were isolated from different organs of the plant.
Endophytes were identified using morphological and then molecular characteristics. The
antioxidant properties of endophytic extracts were investigated by degradation of free
radicals DPPH (DiPhenyl-1-Picryl Hydrazyl free radical).

Results

The R4 bacterium with the IC50 value of 2.5 mg / ml had the highest and the SK6 bacterium
with an IC50 value of 8.8 mg / ml had the lowest antioxidant activity. The molecular
identification of R4 bacteria revealed 98% similarity to the bacterium Rahnella aquatilis.
It was also observed by phytochemical analysis that endophytic extracts with phenolic
compounds exhibit significant antioxidant activity.
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Conclusions
Barije has different bacterial endophytes with different antioxidant properties. One of these
bacteria is Rahnella aquatilis, which has high antioxidant properties. The presence of
phenolic compounds in the extract of this bacterium is probably related to its antioxidant
properties.
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CSL opl oylas (b Sl 5 dgrg b o oYU SlaST s cusls ) &8 il . Rahnella aquatilis

3151 Cela JBGl, uy50 oyl bl 1 g IS gla 6519

oals (Joshi et al. 2004) suwp Y5 oo 5 0 4 Vode Jlo b 395 o o (i g9 0wy Y3 )leo Voo &y Jlo 9o
(Soetan and Aiyelaagbe 2009) 5,5 o 5,8 s3litwl 550 b jlows loyd (gl a5 3isl o (slo S50 dlgo (clyl> g 1>
;) Ferula gummosa.boiss ale pb L aou)b olS o))l Slplo 5 dao (wo)h LS py s I SO
wld leadatl (gl 1y S1E dlge o lalS aited i) GluS 5 bis plie 5l S by cudgnil il o Apiaceae oolgls
dogsloss 5 BT A5le e 5 ) sl G5l )0 Qe Conglie s Cunl (Sas o Il blio 5 5 1S o0
S 69,0 (Miller 1986; Hata and Futal 1995; Arnold et al. 2003) w655 S polie Jooo ¢ Suis
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orilis gla 638 o 5 ST T cudlad ass 13 9 IC50clé oy i (ol )l S. marcescens cenA  cosgul
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oo 0=V e labad &y @ 5 o (2LS el Sud 00l suiiwss MolS g o Bl IS ] &l eoliiw | L ladsgel
9 AiBY Cdo s o ¥ it ColSaun haie Ul b gt 5 By Y o 4y do 0 Ve Joibl (5 (g9 abge b (ot
ol Jshe Md ekl Sgyd sladyY dacudsdil (gilwlins (gly Nad daw Jste 0b 4aBd ¥ Gde 4y o Ve bl
S5 athn Y=Y e 4 3,8l an )0 YAEY (clod b ,gbsSSl y> ¢ 8,5 1,3 (Nutrient Agar) NA L <o,
wlind Bl 13,8 WLl b ¢ Sodeds jl w5 0dd (6y9] zon Hh sladiges 33,5 wal s lacudgnil (¢l ad, el b aas
)8 LSl a3 YARY (glod )5 9 (Sob baylyd (5 L g b 03l JUanl NA lasce 4y 9 003,5 5,58 > oygla S50
S B ey 3)90 00 g Ay s SIS 4 03,8 055 (slacs 8L g, Ve 5l ey (Montazeri et al, 2010) i 5
D05 et S b g 4 e BTt S Las paw (g9 ol Caw > 4y elog Sl slaalis (gjle Lalls jslites
Slp 8 S Syge (95w g Sle sla Shy m 5p b g (Schaad et al, 2001) by, sillae p 5 (s0el ) slagygol
(Charkhabi et al, cé5 5o (L 5 o5y 4 Cubgl slo (651 wlie DNA gl sl ( JSUge cogn 1l
16SIRNA _ogac cslo 552151 35,5 dliil 35T J5 5,989,501 5| DNA S 5y S a5 sl 2011)

() Jgis) 155 ol JeSUse oluliss ¢l (Partida-Martinez et al. 2005)

3lyoals (510025 STy 31 o3lkol b (6 8L (J9Sg0 (2 Uwlid (12 1I6SIRNA (5o 5501 J1g5 ) Jgur
(Partida-Martinez et al. 2005)

Table 1. Sequence of 16SrRNA primers for molecular detection of bacteria using
polymerase chain reaction (Partida-Martinez et al. 2005)

primer ,3;ll Sequence g
16S F 5"CCGAATTCGTCGACAACAGAGTTTGATCCTGGCTCAG-3/
16SR 5-CCCGGGATCCAAGCTTACGGCTACCTTGTTACGACTT -3
AR
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Jolie P 3 1 (o 0 )5 /N Clale b Laglss I e boojlias 0 03l )15 giligSSl S J515 53 9 0 S 5 9918
S o551 gy slesl 1 lmolae liseS] 5T Cadleb dpuloea 4155,5 1,5 adlizsl 5,90 olises] L5 clisloj] (gl ZAD
(Stojichevich etal. 2008) g, Gubo (Jojlhen ok, SK0 —V—Jutd (63-V V) DPPH a8 oy J0al) b b jzalS
i8S 518 b 59y el VY Do 4 203 AD Jgilie 11 (o B L ojlas o 1 )5t/ 00 dinojlas ans gl 5 plox]
olys 4SS aw b il (e oS e (+0)) clale ¥ )5 (6585 (slaolas jad ol i) (o B0 o 4y (g
235 odlitel Cute S8 lsie 4 SapsSnl sl Sl 5 ke 558 lgte 4 jlatie O lad edlitel (tale] oSN,
23,5 duole 0 Jged 5l okl b (RSCY) olj1 JBosly (Suiis jlee duoyd ol 3 bnojlae SlansT ol il coles

%RSC=100%(Ap1ank — Asampie/Abiank) (V

ST (5T Al gly A Bl oo digas 9 SO Gl lise <S5 & Asample 9 Abtank Ay ) 5
Uy olgie a5 g s odlizw | (BTH) (fglgs cnSg)iud g 5l oyl ST 51 1Cs0" jlade b ool o d 1 ol dlanojlae
s cuns (Chethana et al. 2013) sg, 4 b 6:Sbojla s )3 39590 slacudglio wwo yp slp 3)5 duslio cote
il 308 Ky 0,5 S 5 JS o) oad aiz b 658k o)l o ) g S0 Ve dasg ST s (gl 0 5 plol il
(Mishra Chandra et al. 2011) 15b 0 LasgSIT 54 g oaimd Lis cloged 4

o S5 4055 S 5 e Sl | oS oo jloplad Y¥ L (8L ojlas 1y (e G 65 Cons S
99 b 8 ojlac ) 1) oo 93 byl cus (ol (Tiwari et al. 2011) 0l o ooy (63 3929 0id (Lt (63,0
OUts o S5y 035 a8lo] Sl ol 5 S5l gu Aol Jglomo 51 1) (o 93 (s 2d oS5 (Al p 89 187 1 (Lo
s oo b 6580 o)las g Ko Voo cddan 5 s sl (Yadav et al. 2011) wil o sy ol 393 okims
Yadav etal. ) asl e agsn s jpa oaind olii (608l S5y 3)5 S 5 Spilgms ol 120 (o S g 9918

' Radical scavenging capacity
2 Express of the extract concentration causes 50% inhibition
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(Firdouse Seema et al. 2011) sl o op)losS oo oaims s 3); S5y 3,5 4Ll AT anS'g)lum

5 ilwlin Lol crwl 48 )3 &ys o iz lalS | acadasl slwlis 5 jlwhs balaly 1o (o)l Slabss
alis Vo )5 o 5155 5 oyl sl ol s (Ferula gummosa boiss) aox )b (g, olS sla cudasl oLl

FO) arlis A fpicmad Mg (ko p)S dlix Ve g ute p)S wlin Ve 205 ygeil olul 5 sl (oilulis aso b ol 5l 6 S

(Y Jgis) L3gy Bacillus i 51 (103 00) alas VY 5 CocCUCE x> I (a0

23,5 Sl 5 6pSL plsie 4 b Skl & s GliS] (5T cpol i LR 681 4l

samy slis (KF465846.1) olows ojleds L A6S IRNA L jen calis 4l » (R4) alis 4 byye Jg coo M

5 03 ENterobacteriaceae o3yl jl ¢S ol 29 Rahnella aquatilis ¢ xSU L alis ol (coo)d WA calis

Feoo Jlo il (Kimet al. 1998) sl > 501y Sdme sla lawd Llgs o g 433 |y 4o aad] 5955 Cons Ul
.(Chemother et al. 2000) cuol oais slolis c3Sb ol 5l drgas Vo Jolas

(Cankar (¢595 poue ,u (Graner et al. 2003) Brassica napus i jl cudgsl lgie 4 985 465 oyl

ois iyl55 (El-Hendawy et al. 2003) Sl oas lis alS sla (sl 0uS Hlae sla 4545 4 €1 al. 2005)

0d-3 (j3)];5 ROSA TUQOSE (sl S 2 5l yusghid humginy j) ()35 oS S 638 g el o lsio oo ]

gl dadu, L ous 4 gded ol yawgn, ,» el Rahnella aquatilis st (Hashidoko et al. 2002) !

(Berge et al. 1991; Heulin et al. 1994; Jafra et al. 2009; Rozhon et al. 2010) s, bl ;lalS os
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Table 2. Characteristics of endophytic bacteria isolated from Ferula gummosa.boiss

Type of bacteria ¢S ¢4 Geram p,5 Source of extraction gl zie  Assigned code «wily jolasl a8

Staphylococcus sp. G S GR1
Bacillus sp. G* RS GR:
Coccobacillus G oaé GR3
Staphylococcus sp. G ol GR4
Streptococcus sp. G* ol GRs
Streptococcus sp. G* ol GR6
Staphylococcus sp. G e GR;
Bacillus sp. G* old GRs
Bacillus sp. G* old GRo
Staphylococcus sp. G RS ER
Bacillus sp. G Ay Cuvgy R:
Bacillus sp. G* ady, R2
Bacillus sp. G* Ay, R3
Bacillus sp. G Ay, R4
Staphylococcus sp. G* Sy SB;
Bacillus sp. G* K8 SBs
Bacillus sp. G K8 SB4
Bacillus sp. G* Sy SK3
Bacillus sp. G Sy SK4
Staphylococcus sp. G Sy SKs

Sl 3 SK gy 53 SB asy, R ads, cussy ER 016 .GR

Ferula ols cudgnl slacpSl wyp 15 b asy, ;| Rahnella aquatilis s xSU 56 imgs cpl
(Yong-Hong sls Lz Bacillus 3 Sphingomonas Brevundimonas 4 sl 1) e cudgusl s SONgGOrica

(Yoon et al. 2006; cul o (5,155 35 SB ()l ©li )5 wlul » Brevundimonas .. et al. 2016)
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(Chen et al. 2014, Khan et al. 2014; Yang et al. 2014; Halo et cool oais (8yre el); &Y guame L) 04l

My Syme g Sogdon S Jelge g oYL oUlgs (ol alS el jl euas lis Bacillus spp . al. 2015)
(Kumar et al. 2012) cool ouis (555 2ls

331 JBGsly 31 oslinal b asg )b olS 1 oadlis cudguil sl yiSh ojlas lawgs Sli JIGly (3935 cullad b))

5 4 g e g eSS Vor il i 9 Ve el oS Ve 5l a8 ST 5T ICso Jlade yelul 5 plsl DPPH

aS 3l s Wodls byl 4355 (Y 9 ) sla JS3) (Minami et al. 1994) s (cui 09,5 Jled s g bawgio o595 diges

(Y Jgds) 59 > gxe doyd \ grdaws ,3 DPPH al5T (sla JI60l) jlae duoys pdlie o ol bilize 3l g clalé g oylac il

Az ,b olS 5l ool s S oy las  Slaws] 5237 P owbylg a0 s =Y Jous

Table 3. Analysis of variance of antioxidant effect of bacterial extract isolated from Ferula

gummosa boiss

F Sluje :Ske Slupggeme @il ey Oy e
MS SS df Source of Variation
2830.85%* 0.19 3.61 19 o las
Extract
5243.21** 0.135 0.35 1 ~Lle

Concentration
207.79** 0.01 0.26 19 cdalexo lac

Extract x Concentration

0.000067 0.0052 78 s
Error

4,24 119 J5
Total

oy =iy 9 S Jloks ] o 43 (6415 dro 5 A g

Ns:Non significant
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Figure 1. Mean comparison of 1C50 of bacterial extract, isolated from Ferula gummosa boiss
against ascorbic acid

A 43S S pslailon 5 o3l Lt SapysSnlinasl byl oy Ra (681 T (T Canols 5o ciboo 0l 52

Sl ool ao b wils il gz g0 iS5 ol Lol ol 48,55 1,8 sy p2 390 055555 olS ) (sl o]
5 a8l (S JISUg,um o)l lipuS| 3 Clled syt o cyiman (Eftekhari 2004) cul ool ol Sl 51
Sl cdld 268 9 Sy 0 DPPH Sl ela JS00)) Sl oy pidin (olyisle bl clelasy) jl ons il dou)b Sy
ST (51 el lie a0, S 0)las (g > sl 00 oo domy )l Bl > JS 15539306 5 S b ¢ SlausS]
s o) LS 5 &5 zdenl o oSk (Zeinali et al. 2014) cusl sns )35 il o 4y Coms gy
Uinlejl b cpeen (NoNgkhlaw et al. 2015) wlosls flis oYL GlaST 5T joles il onds (gjlulis a5,
Shwast &1 eds ¢lls Myricaria laxiflora ols ;1 oas s cudgl (6,81 Ve oS a3 o3 lis o) Ken 5 5

(Wen et al. 2015) w>gs oYL
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Figure 2. The percentage chart of inhibition of DPPH free radicals by bacterial extract
isolated from Ferula gummaosa boiss

Sl ead b el YU s eluS 5 e 4 (SIS ol cla Sy 5l o las Lactobacillus sp. cusgul ¢S

Sleolssl (LS Calises syl 55 3ubo Sl 0gMe (ks (Swarnalatha et al. 2015) ws ooly Lasuis o5 Slaws]
Wled 55 0L ol Cudal ol Sl a5 amd o LS yils 3aios ol bl oo (SlnST ST Lol (slyld olS ol calisee
odlizsl L3 350 0350 dlge iS5 gl sl 51 gtz L g 009 SasnST (5T (ol Gyl S03 045 oy LS S ey
5 SKs RaRs R2 Ri GR3 GR1 slo e ,Sh o )las 5 sigShl bS5 doe Sl slapdgid gl 4 dogh b 3900
SK3 SBs SB3 Rs R3 Rz R1 GRs GR7 GRs (GRs GR3 (GR2 GR1 (slas Sl ojlas 13 oy (60 ol 5
olac » Mgy ol 9 SBa SBs (Rs Rz Rz R1 GRs «lasSU ojlas 3 wdgywl aluS s 9 SKy
ER GR5GR2 (slas S ojlas ;5 wigigMs LS 5 g SKe SKa SB4 SB3 (R4 R3 GR7 GRs GR1¢gla ¢ 5L
5 SKg SK4 SKs R Rs Rz GRy slas Sk ojlas > b 5 Jsib olS 5 5 SKs SKg SKsSBs Rs R2

cGR]_ leﬁd)jl) D)L@.C )J dsm G_JL.«S)J 9 SB4 ‘R4 ¢R3 ¢R2 cER cGR7 cGRl dl.hd)fl) o)La.C ).) (.)9“5; UL».S)J
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Table 4. Phytochemical compounds of endophytic bacterial extract isolated from Ferula

gummosa boiss

Bacterial Phenol
Coumarin flavone Quinon and Flavonoid Terpenoid Steroid Diterpene Alkaloid
extract annin
GR:1 - + + - - + - + +
GR, - - - - + - - + -
GR3 - - - - - - - + +
GRy + - - - - - - - -
GRs + - - - + + + + -
GRs - - - - - - - + -
GR7 - + + - - + - + -
GRs - - - - - - - + -
GRg - - - + - - - - -
ER + + + - + - - - -
R1 - + - - - - + + +
R2 + - + + + - + + +
Rs3 + - + + + + + + +
Ry - - + + - + + + +
SB» + - - - - - - - -
SB3 + + - - + + + + -
SB4 - - + - - + + + -
SK3 - - - + + i . + .
SK4 + - - + + + - + +
SKs + - - + + + - - -

(Kanna and o sogle ssle alse alS oled dlge il cde 4 acudgl wgnge ledMbl sdoys
Kalyoncu et ) l.sg ! (Pelczar et al. 1988; Lai et al. 2010) Jqy8 LS5 Kannabiran et al. 2008)
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