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Microbial and phytochemical attributes of kefir as a functional beverage enriched with red
ginseng root extract
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Abstract

A number of symbiotic microorganisms including yeasts and lactic acid bacteria constitutes the kefir as
a functional beverage. The aim of the current research was to enrich kefir drink by using ginseng extract
to produce a functional beverage and improve its health beneficial for human. In the present study,
treatments of kefir beverage containing ginseng extract were manufactured at distinct concentrations
(0, 0.4, 0.8 and 1.2 %). Physicochemical tests (pH level, acidity rate), phytochemical attributes
(antioxidant and total phenolic contents), living microorganism and hydrophobicity index of microbial
strains were carried out during shelf life (0, 7, 14 and 21 days). The results of present research
demonstrated that pH reduction and acidity enhancement were significantly observed in all beverage
treatments during 21 days of shelf life (p<0.05). The higher concentration of the extract elevated the
antioxidant capacity (70.35 %) and total phenol content (99.60 %). An increase in the survival and
activity of lactic acid bacteria (Lactobacillus, Lactococcus and Bifidiobacterium) was determined by
adding ginseng extract, while the opposite trend was detected in long-term shelf life (p<0.05). The
highest and lowest percentages of hydrophobicity are related to Lactobacillus species isolated from the
treatment consisting of 0.8 % extract on the 1% day (70.3 %) and Bifidiobacterium species isolated from
the control on the 21 day (33.5 %). The overall results outlined that the acceptable levels of ginseng
extract (0.08 %) can be recommended as a natural preservative and antioxidant in kefir beverage due to
its several beneficial effects on human health.

Key words: kefir, functional, probiotic, ginseng, survival
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Evaluation of probiotic and antimicrobial properties of the predominant yeast
isolated from barley sourdough
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Abstract

It is very important to evaluate the probiotic and antimicrobial properties of yeasts isolated from
fermented cereals in order to prepare starter, probiotic or functional cultures. Therefore, the
present study was conducted with the aim of investigating the probiotic and antimicrobial
properties of the predominant yeast isolated from barley sourdough. For this purpose, the yeast
with the highest survival in the simulated conditions of the gastrointestinal tract among the
predominant yeasts isolated from barley sourdough was identified using PCR technique. Then,
other probiotic properties and antimicrobial effects of the selected yeast isolate were investigated.
Sequencing results of the PCR products led to the identification of Cyberlindnera fabianii as the
selected yeast isolate. Furthermore, the survival rate of the yeast isolate after continuous acid and
bile treatment was equal to 60% compared to the control sample. In addition, the yeast isolate
was able to reduce 5 Log of Escherichia coli population, which was significantly (p<0.05) higher
than those of the other studied foodborne bacteria. The isolate was also able to reduce the growth
of Listeria monocytogenes and Salmonella enterica up to 4 Log, but it did not have an obvious
inhibitory effect on Staphylococcus aureus. The auto-aggregation ability of the isolate was about
40%. The isolated yeast was also resistant to all of the investigated antibiotics and relatively
sensitive to ketoconazole and fluconazole antimycotic agents. The isolate had no hemolytic
activity, and its antifungal activity against Aspergillus niger was also verified. In conclusion, the
selected isolated yeast (C. fabianii) has a potential to be used as a probiotic and protective culture
in fermentation industries.

Keywords: Probiotic yeasts, Barley sourdough, Antimicrobial effect, Protective culture.
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Abstract:

Lactobacillus plantarum is an important bacterium in the food industry recognized as a
useful and practical strain. The advantages of lactic acid bacteria, including Lactobacillus
species, are their potential probiotic properties and their ability to induce immune
responses. This study investigated the isolation and identification of Lactobacillus
plantarum from dairy products. 96 samples of traditional dairy products were collected
from different regions of the Fars province. The samples were cultured on MRS agar
media and their colony morphology and shape were investigated. Then, Gram staining
and biochemical tests such as catalase, oxidase, sugar fermentation, and citrate utilization
were performed to identify the biochemical characteristics of Lactobacillus species.
Finally, using molecular methods such as polymerase chain reaction (PCR) targeting the
16S rRNA gene and sequencing the desired sequence, the genetic identification of
Lactobacillus species was performed. Using diagnostic and biochemical methods, 11
Lactobacillus isolates were successfully isolated, and after polymerase chain reaction and
sequencing, 4 isolates were confirmed as Lactobacillus plantarum. All 4 isolates were
Gram-positive, catalase-negative, oxidase-negative, and citrate-negative, and they
fermented glucose, mannose, sucrose, and sorbitol. The final diagnosis of this bacterium
was confirmed by molecular identification and sequencing of the 16S rRNA gene. The
results indicate the presence of Lactobacillus plantarum in dairy products and it is
possible to isolate this important species from dairy products by examining the shape,
biochemical and molecular methods. Furthermore, the use of the methods employed in
this study as diagnostic indicators enables isolation of Lactobacillus plantarum.

Keywords: Lactic acid bacteria, Lactobacillus plantarum, dairy products, molecular
identification, biochemical tests.
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Abstract

Kefir beverage is one of the oldest fermented milk products, which is a natural probiotic and a
complex of microbial symbiotic that is obtained from the fermentation of milk by kefir grains. The
study aimed antibacterial activity of kefir samples prepared with cow milk against 10 pathogenic
bacteria. Kefir grains were added to cow milk (Full-fat and low-fat) and fermentation was done at
25°C and 37°C. Grains were separated from kefir extract and the antibacterial activity of kefir
extract was evaluated against 10 pathogenic bacteria by well method. Kefir samples prepared at
37°C compared to 25°C samples showed more antibacterial activity against S. aureus, P.
aeruginosa and native K. pneumoniae isolated. The most antibacterial activity of kefir samples
against E. faecalis and S. dysenteriae was related to the samples prepared with low-fat milk at
37°C, respectively, with the average diameter of inhibition zone of 18.5 and 12.5 mm. The samples
prepared with full-fat milk in 25°C and 37°C indicated more antibacterial activity with the
diameter of inhibition zone of 22 and 19 mm against the standard K. pneumoniae strain,
respectively. Significant difference was not observed about milk type and fermentation
temperature effect on antibacterial activity against E. coli, both native isolate and standard strain
and S. typhimurium (P<0.05). B. cereus showed significant resistance to kefir samples. Kefir
prepared with cow milk is recommended due to significant antibacterial activity.

Key words: Kefir, Antibacterial activity, Cow milk, Pathogenic bacteria

VPV Ll Yooyl VY 0490 Y-


mailto:hadikoohsari@yahoo.com
mailto:hadikoohsari@yahoo.com

JF qw)'/u’d?uﬁf/)‘/

T o o N 995 4 5l Ll i sS )0 Lawdl gt a4y (S8 Slgl S o

¥ ool pai b Lol ¥ Slpb e oy Do F s Loy o

Ol 0,8 sed oDl o1 olKisls 3,8 jp oy S juald 00Szils ¢ 59 gmgil (390l 09,5 -
Slados g sgle axly oMl oljT olKisls (S juals saSiils ¢ S juals  cwlits JSSI cases (6 58 ) ais-gaol (zils -Y
Olrlolnd ol
Ol @S el ST oKl 8wl (S pals 0aStils (s38lsmsily (2j90l 09,5 -V
dr.s.reza@gmail.com.: Jstus osiws gis

005
Solom (0% 99955 Ceized 3 Olge> Gl SBsT Cangaze g Wb oS S D98 938l 59, B y—an 4 Az g5 L 09 0l ianie
B ez 3500 Wb wled (oo o)y lilaals 4 Sl el o8 Jlo Dl izran g Sllsa g Gl Gle (i jg0m D9 S5
0391 &5 bl 53 Sthes 55 (395 o W 5 (o (g Gy 4 Lo dpgen T 210y bl (s GeoS ol o Lo Ba oS
e
5] o g STl by S8 @ gl o Sledlbl 5 Slasdie b 5 lalesl sl diged 5] gez jlan Gaie o
s 15 ] i 5 i Loy S 3 1
(Age3 A a5 020 oo Lo ol Cwd & ol 0o )5 BT SPSS Ll58l 6 5 SaS a4 sael s 4 sla ools bl
1 e Al cymizman il o celiaF Lo dpaSr L (Sogll o sl Jaigai AV (e iulojl (sl wiges 51)701,)
ol 0 0033 (lipS Loy e by (ST L pld Copniz 5 oo s
S o5 g9o50 ol azsi bl s (o lad 1) oll po (IS (ceal (s D92 IS Gl 50 el s @y il
S 058 (o0 ol a8 (S (Sogll jaliie a4l Sty slo CuBlye 9 055 (o0 00ls (g (e JSE 4 Ll sle el
il b o g SEALS Gy 5 il oS (gl 05l s

VPV Ll Yooyl VY 0490 Y



JEM

, /
st sCas k2

)" LS)L)).} dgod ‘le;)o LS)LQ.:..: Q..;.l RSl 6‘)’.
ool | Ygone (oS 9,500 Slivslejl 5 Sl b

gl o bl p s 5 (93 Slitglejl leolizul L

ol Logas oz 55 5 (gutisF Lo Moo 537 a0
5 obolale—uw auile ASSh a5 slaglo 5l oolaz il
@ Goler JUl 55 6l eomizren. Sl ealial g
ol oyl il Ko d g o lage Ll Sgegy el
S sb sl Coel 6o ol 5l oSt Sl
W5 oo a5 Cesl SUjlas (g )lon S e jgndy S 55

il asls 15l Sl 5 la Gl edl

B oy g 0lge

33 78 Sl caliee 3blie 5l digas YAF IS )5l
(o G Cead oz 4|y ) Ol o I s S
@ 95 diged A1 Caand 12 3l 5 0 el )ogiz o Jlous
49 9=b dlglog vy 5l (Bolal o abss &jg0
Jiie coslin sloj Iulps ol 1o g olSts o]
g oad Sy pile oud (69l o 9> sl iged
a5 V¥ slos 5 ol oliuleil gg,0 ooy b Ldlae

W gl o Kl

05> sl wged 3l 550,50 DNA glie il sl 4,
VEF i oo ) SlaassinsSen 09,0 00— 5 pglaa
5 9= ool 8 00 (g5l ez (9> wiged o il )ik
el sl sliS 5 oot l L s )50 DNA L
o 20zl S | (Cat No EX6071) L oyels
B 5 00 oly S5, ol DNA gl 5

23,5 plnil oads (e 2500

VEY Gl ¥ oyl 1) o9

5985 Slslem Gyt 3l (o e dlis—S s
S oo Sl (eisS Lo M55 Sl Lo g5 45 !
> 9 (S Sllgm yo PTG plgre a0 ST el
ST Gl GUlsee G yioge 3l ladia S’ 098 (o0 2Ly
ot i plail @ T Jlasil gl aiilys o g aiin

WAool asls

slo il o 1, a3l S5 SH(VAFY) 5 ile y JoS
Wl einS ualiSTogs pb 4y aile wan odig> SO
8,5 oo 8 colain ] 050 jeuilei J Sliass gl aS
PRV, L [P SRR ESV SRR Y5 P DY [ D DN oo
ol (ginS Lo g1y ] g 00,5 aiS 1) goas
S92 00 plonil (e 5 (59999 )90 bl 22 (5)15 6L ]

.(Dubey JP et al,2002 Dubey JP et al,2008)

e lpaecdlS L2281 5wy Jlows TF o

455 o9 4 3 Oljee (i 50 (s Law g Sy
05} (oubis® Lows Mg 537 Lol (1) 0 by s, sl
g 93 (VAN (Swidsl 5 b Lo )b sl 612

.(Dubey JP, Bealty CP,20104JP,2016
(JUE] slo yome) (Soedgm 45 2

e Ol s isS Lo Mg Soi oS Gl oals LI
< 009.‘" ‘) ‘_g).w] 9 L.?L‘“} ulf.\J)J 9 u‘)‘l—\JLﬁ—Aﬂ-’ 4.LQ.>
S el wls sl b e leie 0 Sllgus ol anS
oo o W 50 oz e Jolpe Lad 1y Wgd o 43S
o> 51 HaLs oolgils slacl jo L puc> Sl 0 s

Dgd o0 0l (Sl S

\Al



JEM

, /
st sCas k2

by oal oolaiwl (gl el 51 eghy nl o

O Jgaz) el oo oolaiwl aisds o pbdzoe plw

PCR RE s oslitls ;00 B1 5 jealp V-V Joo

Primer Sequence bp Ref
Forward AACGGGCGAGTAGCACCTGAGGAGA 116 62
Reverse TGGGTCTACGTCGATGGCATGACAACT

Nested PCR s oolizuls j50 (slo palyy 1-3 g
Marker Forward Ref
Primer Reverse
External
CCTTTGAATCCCAAGCAAA GCGAGCCAAGACATCCATTG
MN1/
ITS1 MN2 ACATGAG CTGA 69
Rdna Internal GTGATAGTATCGAAAGGT
Tg-NP1/ ACTCTCTCTCAAATGTTCCT
Tg-NP2 AT

V el 105 2 eolail 5550 (slo diges DNA
lo Ayl o 5 ot Ll Ayl 4 Sdna (ybs, o,kid
Ay s 00 DNA 518 Ul e 0 aiey oo
Shgize SS9 SaS 4 Slloe ol 5l ae .l asl sl
a Giolesl la o) o .ol bglste asli & o 4 alg)
S8 49 V) oz bl g 0l Jiie (gloo JSom

el olejl Jolie 5

Qe oo ;o gaido F Do 4 adgl yae—wl,gilis oyl
O - b plol gl s 1o S O g 4y ol Tl ax o
aol,S ilwax,0 9 glos jo gulygils as > ¥
al> o o a0 ol 5l o g 285 Oy 4l YT i
o PY slos 5 e T inlos] o aly) ST s

PRI V- IRV J S S UE ) ) RSNV FIPAR [ g+
VPV Ll Yooyl VY 0490

PCR&Ls O s Lo guS s g R

lodp S5 ol b 55 5| DNA &l el 51 g
sl ol o solinw | S ol jpas> o0l cus oisS
b Sl o (2 Sl oS 5l (oisS Lo Dygun T3y >
i e b oolans 1(Cat No. 1 PK3141) -0ls
@)l e (2SS @ Cue sl diges 05 e ke
el SIUE 50 00l )0 IS el 2 g 5 S5
Bl ;5 ("-) Jsaz) sloyeulys 5l eoliul L PCR ol
Ul Js «=> ,s (Repetitive Element) ;L cax> VV#
Sled e LiolesT sleids jo lasl o ploxil Jolo V§
Tag DNA vy pl Jui s oy PCR MIX
pled puizmon o 43w, PV laie 4 pOlymerase
B plmil B g a b plil & (59, 2 Giole sl S e

\Ax



JEM

, /
st sCas k2

Hh#YPCR MIX  Jls PCR _zsS1y S bl
e S 433, WIF/VTag DNA polymerase
Glo g o g o Lol s diges 4 Joxe e, V& U
soilyy BV DNAF™ e Ml s a s e
@ e A a8l gl 4 A3l el FHT > 15
A boglsie 4l B ow w4 gl Sbgizme WSS, SoS
Pyl Jie gl JSKw a Sialejl o dlg)
ol & e o plosl Galesl do e (F-1) Jguzr ol
F Ooe d adgl ea ol gibo ol a5 el oogy &g o
PICSVRE VRLAPWIPTIN I OrH WEPESR, TP PRESOPRTY--RS
e Gloo jo gamwlygilis az > Vo o 0l plxl (4
BURCTIPRU L SRIPIIP TN ) ) RGN R PR JL gt B S
Yo sl sl aof Sudsl 6 al>po 0 al>ye 0yl
Al YF Coe 4y g0l )3 v az 0 £F glos 0 as e
Yo ol 5 (b8 (5 Al ye 50 (1 5l ey caizd 518
S8 el il a1 sles ;0 54l Y Cue L
F oo b dgel LSS old G5y )0 e 8 S
Ol yoad 3 1B ol F ule a0 V) gles o ands
Bged S g oo J 7S diges G i PCR g PCR

D0y 5 e Sy

‘_glﬁ SPSS ¢ 6)La—‘ 6Lb)\}éL4)J )'| o9 u;‘ )9
3leolaiwl b SG5edgundnl o (camogs sl cols 2l il
Ot 4.0 3% a5 o ooliiwl IS & e (5 Lol (aej]
3wl yloyo 5 82 55 At id (g pSion (S

Sialesl 5l ol sl ools (a1 5 58lS Ty 4,551 w2

VEY Gl ¥ oyl 1) o9

O 28,5 18015 Gl az 0 V) gles jo 5 a4l

lod jodddo # o 4 LSS b diged ol oS o

asd S 18 olS ole a0 )

9 OMT Ce—wd & C.vLu )| ).._m...u QL».A.QJO‘ 61)4 u.ul.ef )o
Ji 69y 2o 690 (led (gl J5 51 5,00 s
o= 5L cam VVF axkd 5gmg S0 o), /) js)lﬂ

Cow! 09g) S OOy Cdo 000D

S| 00 g;"‘)""u*mu“"Sb‘ML‘“’M‘)s‘é‘)"
Bb)‘obl.ﬂ.,.g.:‘J.nLu 94)094)]‘5..4 @L))T‘s.u ‘Ssd...m.a
93 43 g 009 Bad 5 S oS 4 el [F3le] acgerme
S e sk 4 b S5l T ae gaze sl PCR ¢l
50 il oo c:’"‘)‘L’ Lb)f)'LéT £90 dcgoe Cmwd¥l sl
as goze (gl a4z i b Lo ST poo as game o5 >

IRCH RIS I SN B T S ORI P P S 51

MNZL/ )b ST yoslp Loy coito sla diges plos
(O-Y Jga>) (Tg-NP1/ Tg-NP2) i sl o (MN2
o La 251 gl yogly 5l oolizes 11 ITST IDNA (lgs;
O Jgoz) wiod 5T ol Lo (sloiS S5 o
boliee 28,5 &5 g 53 2 Oilejl ol Sl ples

Ol = @ Joh 81, gpane Jo L PR 2SS
Tris HCI 14 .KCI 14 mM .mM 1/sMgCI2
LigalSy wSgs 5 Y MM sy 7ffY mM
Tag Azl seslpy § UM > L5 sl F/Y HMG
<l 039 pOlymerase 1 U/pl

\A



JEM print
Jlody gLt 2

Sialesl g 003 (5l mez (55 wiged YAF 5| IS 15k 4, 03lS (g )y B SYg (o )0 sl bt G
).la))| (/Y‘/fa )4)9.0_' A )la u.a_‘> V& U) .’a_mﬁ.v ) U’“’" ) u.u‘ 6[.%)‘)3‘ r«:).' )I oolaiw | lJ 0 LS)BT Zo LSLQ
O Bged VIO (rrizras 09 Culte jge—adhg—nS's5 )3 8 sylel Jedo g 4525 9,50 JuuST 9V ased Ll
g5 Lo MysuSoi )5 98B Lo aiges 51 /VAIDY Joleo Ry

(\—Y de}) RY| 09y

PCR Luvss (55 Loy painis

Sl Slolp sy
Cadia q % - /o
b digel
e Yo %valot
lows Mg 537 ypa> 550 > 116 Wil o A 3 C<D 5,935,550 PCR Jg—amme el _ae 0l sl cpimran
PRI O B GV SEBNPINEE VP SV O ST S9) 2 Sue o Aiged (6,35 DY g —aze | Aiged iz
Slee W B giw uimen ai loe (slisS Lo Mogu Sy Coms sy 30 (V=) JS8) 20,5 bl 1) 59,81 5

(955 LowM 9555 (1 PCR e slo iges ;0 Bl 5 e 0l V=) g

VPV Ll Yooyl VY 0490 Yo



JEM

, /
st sCas k2

Egis b ol s dow cpl sla ools (Y-) Jso)

o) ks sanl c s @ @l yuzen (P<0.001 )5l
Lo 7 YL G 53 656559 Oliee r i Cond £9:550
o8 Ml a5l e G22I L (s 09,5 Gl 5l o g e

D9 (5

OF IS j5b as ols oylis el Cwo 4y slo ools s
Yo Jaw V=209,5 10 aigad VY (Jlws V=¥ 04,5 ;o diges
e 09,5 ;0 o diged 3l aiged Vo Jlu £-F 09,5 0 daigad
M e opl 5l as ool ac_sls 18 J_w 7 YL
YVO g cwl 00 Caia b digas S 51 (Y +/FO)S g

Al 00gs shie b diges IS 51 (LVA/DY )aiges

Al g Slapg,S 50 (cisT Lol gy g0l Glie (wyp Y-V Jgo

Egoine Jle 7 YL J £-7 JuV-¥ Jls +N s 03,5
M \ Of VY o)lso olass
AT Y ATAIN VY | 5 ls Slass
o

vas Y Y-9 VOA Egone
Y Yy v¥ V| Sl as s
S 3]0

9 SUs Lo Mg S35 508 (0 (5 l0bns by izmon
iy bl ol (P<0.001 5,15 5925 pls G
Ol a5 s oole (gbisS Loaww Mg STar 4 s slgaalos
3,18 (5 lolias dlaly Mo Slpols o iz b god 0

(V=Y Jgor)

L)a5eid a5 0b asei o odel Caw o 4 bl 4 axgi b
YY 500 351 ool (glgals 31 (Lo 0ol/YF sl 8 0o jo
@ ¢ ol ooy 331 5 leals SHENY Sl 8 s jo L)aigas
A3 VDY 5 oole als VEY 5 ols clb diges cosd 5 (ypad

S 0351 W Lo S 537 sl (o 50 ST 5 5

plo iz g (eigF lawdguS g £ 90 (50 oy Y-V Jgo

Egea odle » D
AN 54 YY RN
ARIA Vof il i 3 )lge
yas YYY \YY Egono
Y- \Y \i4 ISP PCIRWERS
VE Y Gl ¥oo,leds VY o490 v#



JEM

, /
st sCas k2

ks Ho—a>

el 099y ‘51.‘>|~b

rolp 3 i (B el 4

Y gz 5l diges ai> PCR Jgams ,\.%L: Slp e 5o
1N 558 U5 55589550 (555 2 e sl diged (6,0355
S A Gy o eyl (V=) JS—2) 28,5 sl
cie JpS B s, o c—ul a5 1,5 bpyff
Cudo ye—a> (53b Cax V ) &lg)éE‘C D s,
el Ok S RV I, ITS1 rDNA sl 55 ool

! 0992 wLA)T ;‘L\A J)’-“S 019.\.: aQ F uju\u)

29k 4 (sisT b M panS o 4 Cudie A9 M) g0
MNL/ MN2 6l 55 sy 51 (YN ) ges VA LSS
Lowdl gunS 35 a5 039)1 sla ig03 ,o( EXternal Primer )
SOV )gad @50 izmed 5 o olwld oigS
W0,55 ol _ie JU ST slo poul 009d] (la diges
3 a0 S50 (LFIV)Gle a5 ged 5l vae OF yixen
(Internal Primer slos; youly lylo diges AY ggame
5L UYL diges 4k g o a1 9-NP1/ Tg-NP2)

R 059 ) Sy90 LsLb U) 288 Caln LSLD =\.39..<u
W5 roln 5 5 st Oloe )1 (e Ay (izren
S b 4 Ll .(P< V) og 5 o0 ITS1 IDNA

e J S F-cuie e dges C, D, E—erJB -, A ITS1 rDNA Sl e 5o IS Eond oy V-V yigad

ool Ll 6 googll slo asV b wles &b
Sl g, lns Bl 5l 5 (cogee o dlagy [l 5l

Adlae Cuedl Bl Jlaws 03,lg
PV o o o) en g ooly ) a5 Slalllas (o

2 545 Ledip 5Bl o5 e sl 4 ol
JA—'S‘} )‘ ool __ul L: u'.e‘.n_»o‘ 00— )lHAS u‘..\.d?_..u;

VEY Gl ¥ oyl 1) o9

*

i
@ z,S ol GlaiaweS Sogll liae anlllas oyl o
RN é%ﬂ Olie &S ol Judo & 09 (Y )4 ged
uu;‘d)‘a&mb‘jw;d.s‘sw))as})you‘w;
) 6)‘&_@ & o UL.“A OJ‘}M o 009 yL: A o
3ot 4 msgemMyganS o5 Cigae JUil Jliol 3,50

\A4



JEM

, /
st sCas k2

039 Lo Slalllas ;o ool Cs @ s 4 SHoy

5 el pl gy YOV Jlw 1045 6,550 6 adlllas yo
5 J9Vge Eod ()2 ohate 4 y—an ;3 (]S
OlisS 550k (U5 5o oot LandbgunS 5 (Sa5e)g
2 S o S 55 3y 433 ot o i ol
iy 4 RTPCR 5 1pYl g, SaS a0 plocawsS
s (Habibi et al, 2012) el osg: 1N V/EE 5 /NSNS
Tl b gunod 5 605 jlns pan 50 sdel Caws 4

@ Sl a5 Cad 9050 (pl oaimd (ylid g Cuwl 004y Lo

YV Jw o o) 5 (Alo oS (gl asllas o
S (i 5d (sbsF b Mg S5 Zighe (ow sz Holate
S sl o PCR 5l solitwl b ashwsS oo lakiu
3,90 VYV 510,00 V7 00,5 (aseiis Gols ploil ol ] o
Silodgr (e isS Lo Mg S35 4 009l o0l lahuw pui

(Salehi M et al,2020)

WYY Jw o Ll g ol Ko (6 dslllas o
9 5bis5 low Dogua T35 Sighe (Soelgrm Eopd (o )2
Cox 50 ok Ol g Wb 55 50 peiiS | o8
G295 ol @S i 5l e &S G0y o2 (08
39 dawsS load A3 diges YV 5lass § et e
3l 0393 (s ligS Lo g5 57 45 009)1 o diges 5| /YF/Y
b b ¢ ool Cow o @ guls «Sun LX et al,2020)
SWS Lo Dogea T57 50 dae0 (LiS (gl (0l 50
e 5 Gl Lawgs sowl Cuws 4 ol 5 S L

el a0

VEY Gl ¥ oyl 1) o9

TAY a5 0i e o 2iols plowl w5 5l yanky (sl s
5isS Lo Dy g 535 43 038)1 Ll s 32 3,50 sl igas
S e ol as(Raieszadeh et al,2021) il oog
Silis g el oo Lo Slado o ol s @ =l )l
3 i 25 il 53 (Togll o5 W tls 550 o
el Sl
A YW Jw o LKen 5 (sl a5 ) axdllas o
Ol 65 )3 jges Db S 53 (S3glgp (o) 2 yslate
aseion 2iols bl Y1 e, oS 4y o3 4o g,leas
1 i assT 5l oo A3 e digas LNV F Gy S
0331 (5uisS o Mg 557 47 0391 35 sl oS e
sdel Caw o s bo Slallas (o0 a5 ull & a5 L aS .ol
35 ol s 5 50 (ToslT s 45 0 00l ol
(Bahrami et al, 2013)ccul sgr oDl oyl j0

9,9z l—wg VY Ju j0 a5 (ol anllas o
Ol o5 j90adly S 55 50 (oo 2 j5kate 4 0,0
S Dygo obl ey s e j0 ead LS Gl
addllas ol jo aiawgS gl diges 1VF/) 0i et
Cheraghipouret al, ) wil 059 lawdsuSsi 45 03)1
@ 05 Gz (pl 40 edel G 4 il 452013
delpwlooyudmm)“mwo@@u

Ll 0390 yaS Z,5 Ll yo ‘;osﬂ Ol e

e 4 Y1 Jlu o allss 5 ol oS gl anlllas o
O 3 sisSlodyguSyi 4y Sogll liee () 2
1 Y1 gy 5l ookl b (ylotiassS oo bais clo
Eoo a5 23l jo wols ploesl Jlo i Ll >
IVEISY 0od Laie gl iz o (sbisF low Mg 57
Ol ool as(Salehi M, Nezami H,2019) ¢ | o4

YA



JEM

, /
st sCas k2

) 0 Q‘M_“J; O— 9 ‘5‘4.:;10_‘.4)6}_‘.5}4
a5 5,58 wlllas o (Cheraghipouret al, 2013)
sobie 4 ledal ;o VN Lo jo (e 5 03l o,
O ygo K ] o (2 5l eolitnl b lho ] eods HliS
05; 99 LS)‘Q >R usLQ; mo)f W uﬁ)f
5S35 b (Tl 4y Goos (nl 53 (oo 9590 (S
,o (Raieszadeh et al,2021) sgi 0 0030 590
sobie 4 YO o jo o)) San 5 ol a5 Slalllas
OME—sS 5S> gDl oS 65 (S58l9 e (o 2
Cd S Sye—o IVl gy SaS 4 2Ol o g S
Ol 5 (ol ao o L 0o S asitis
ol po dlis cpl o 6)ls (ge Ll b cnl b b
owizen ( Bahrami et al,2013) ais oss iogs
Voo G 09,5 o as ol lis b reghy 5l Jels ol
3575 sbisT Loy guT3r ar (Tl (lie it S
Eo—i g pld —w Hleo (g)ld gime alayly pioran 8 )ls

2,10 2925 (oekis Law Mg Sy
ol JLaS (lgl g laiiesS SeendlignS s £l (o) 2
)‘/\c/\ KWW ua;:_m.A UB; O yg blj r=).>- QLM.:).Q,.,\: 5
Lo Mg 557 25 0391 00le Sloals 517NV g 5 slo plo

%pws)lowbujwsxuoy SLgS

i edd (s Lo Mg S5y Ly (Sogl
(Cheraghipouret al, 2013)

Bl 0wt jehate 4y leaol o aS Sldlas jo
L olpaol onds jlias laciw oS 1o (obisS law MgunSyr
U‘)mﬁ oél)’ LJ’“T;) Ja.wﬁ.: \.\.'2.......3)] ) )‘ o&L&.'Z.w‘
Ol 6l pmo Sglas o F e _be S8 8 Oy

VEY Gl ¥ oyl 1) o9

5 IS Loy i 5 85 6,0 5 anllhs

Silsmednl ey p sk 4 VN Jlow o o) Sen
S 3| C SR CE- I ST P N TP g PUWS /PR PYRUATY.1S
Jiin sz 3 otz jyedls Sy ool ailais
Ve lacan oF diges YIA 5lad jasii e C8,8 & yao

sWigS lawdlg oSy as 0391 o 45403 1V F/Y & g
cews 4 mls as(Consalter A et al, 2019) sslos
039 g (el 5o sdl Caws 4 =Ll YL e W]

Eoed oy s 2 VWY Jlo o (sl g SST
s el i 55 3 (s e My S s
b et 3l ey a5 W0l il 1) Slallas 405 5
(K903 VY ooy 0590 ai50i VYT oo 5lass ase ie
Sl 00gr (sli oS Lo Mg Sy 4y 03g)1 )/ F/F
s ol as(Gakmak DO, Karatepe B,2017)
b sad LS ST Sligios o Sogll ol

o 039 L u_:Lo.».a:u 3 odwe] Cawd O C"L"’

Olime wose Hlid Gubios opl )0 el Cws 4 lis
S 35 25 il 3 (5 LBl 41 5
2l 3 (S lie 55 Gl Sy Lot gl 1>
@ S 755 50 S Gl e vl !l LU
Silios 3 oml 5 Ol B plo o 0ad 00,5l mls
29kl es 0 o hlKen 5,5 Lz &5 Slallle o

SyemadbgaS i Eord (s p Hohite 4 VT o
QL'] lu).’> UL‘_"‘")'@(_"‘J B 03— )L_MS u‘slf 9 u‘w;
Eo—i Ol oy pi—iion W 0,8 et i wisly el
9y ole 7r Vb sl (w j3 (olipF LoDy Ty

L Sl L )l gme alaly pimen 5 oo

A



JEM

, /
st sCas k2

Benavides ) il esg 059, VF I <5 Glylo (w0
Wbl o a5 5,58 s axllas o (et al, 2011
9 (W) Ms‘j 05).? 5») )»J gs».oJlJ [gj)l.c aS o ua?.r..&ac
)...C 05;)\5 QSHJL‘ le.b AJL.MJB Sl uﬁLn...A 4.........5‘3)...0
035 > sl slo ailai 039, 1 <5 &j50 4 anSTy
Carruthers ) o—s ss 039, V <5 & y9—0 4 diwSly

Carruthers VB, VB, Tomley FM.,2008
Lsb—l jo a5 slo anlllas ,o (Boothroyd JC,2007
28 G e ke VY s, 0 (Jg aidens (b
Lodlg—uS37 a5 0391 (slo diges s aS ols LS
Jo cnl b &l osgy ase i odl oDle 936 ouisf
5 sl bomdls Ty £t (e )10 (me s alai

e oS aa

LoD gunT 37 50 Olian 28,5 domi (lgie 0 piitie

ol b i lose Bl o 51 5 by @5 il 8 csuis®

YL B mae Glie 5 S 0nl G0 Segs a2 L >
5 &Sy SLoladl sl ] 0 (S aagS e bsS
2550 Syge SR 0l S5 9550 50 conlie (Blage

VEY Gl ¥ oyl 1) o9

Slas sgzgosle g 5 iz 90 Olas ) Er—0
(Raieszadeh et al,2021)

SO N8 attiie CB )T Dhge e o A Sldlas o
S alie pl jo gyl pme bls )l ializee glo Cocs
40 ol s a4y bl eiored AL 0y gl
i 3 E50 Glyee 2y a5 0l Las 5,155
O 6 e 5 ) Griares Sl 485 550 03be
ool 0 003> (eulisd lawodlpgunS i b (Sogll g Coniz

8L, 005y gl i g9l (STHem j50 a5 Sladaw o5
i Sl (BERS g Wg—dio o Voens aiiSe
590l 5l am 59, Ve U Vaore o0Me (ol Lol cdsmae ol
30 oK 5 g5 az a5 gl axllas jo 0l oo Sge
o 390 Slals &5 o I et wisls el b
1 eglia b 5 (shls ot Lomsdlpon T s S
Leals 0l 55 iz i 950 g 5 9l 005: 59, 9
0091 latiw g8 5l oo Agie o0 V& 51 Ll W, bl
Bog 03¢l gol5 0l IS—b 4 wly s p 2l 50
Lug a5 5,50 s adllas ,o (Dubey JP et al,1998)
plxl Sz 500z > VT Loy (3l e 5 pol8
SIS o 5 )50 St slb diged 305 atii 6 0l
Al oags atan 90 JI G o 4y 2Kk o e (WDl
&S 6,50 wlellas o (Glor SB et al,2013)
5 ool s VoY Jlw jo 5wl jouS



@F M qw)'/u/('j?uﬁ’/.{/
&l

1. Bahrami A.M, Jafarian M., Ali rahmi
H., Mohammadi M, Cheragh afrooz S., Havasi
Z., et al.(2013) Seroepidemiological Study of
Toxoplasmosis in Sheep, llam, Iran (2013). J
Vet Clin Res [Internet];4(4):263-8. Available
from:
https://jvcr.karaj.iau.ir/article_525906.html

2. Benavides, J., Maley, S., Pang, Y.,
Palarea, J., Eaton, S., Katzer, F., Innes, E.A.,
Buxton, D. Chianini F.(2011) Development of
lesions and tissue distribution of parasite in
lambs orally infected with sporulated oocysts of
Toxoplasma gondii. Vet Parasitol;179:209-15.
3. Cakmak DO, Karatepe B.(2017)
Seroprevalence of Toxoplasma gondii in sheep
from Nevsehir province in Turkey. Turkiye
Parazitolojii Derg;41(3):148.

4. Carruthers VB, Tomley FM.(2008) Microneme
proteins in apicomplexans. Mol Mech parasite
invasion Subcell Biochem;33-45.

5. Carruthers VB, Boothroyd JC.(2007)
Publisher’s note Pulling together: an integrated
model of Toxoplasma cell invasion. Curr Opin
Microbiol;10:82.

6. Cheraghipour k, Sheikhian A, Tarahi MJ,
Nosrati Z, Moradpour K, Zibaei M. (2013)
Seroprevalence of toxoplasmosis in slaughtered
sheep and cattle in khorram Abad, Lorestan,
Iran. J Vet Lab Res
[Internet];5(2):113-20.  Available from:
https://jvir.semnan.ac.ir/article_1246.html

7. Consalter A, Frazdo-Teixeira E, Dubey JP,
Zanella EL, da Silva AF, de Souza GN, et al.
(2019) Epidemiological investigation of
Toxoplasma gondii infections in commercial
sheep flock in an endemic area for ocular
toxoplasmosis in Southern Brazil. Acta
Parasitol;64:514-9.

8. Dubey JP.(2016) Toxoplasmosis of animals
and humans. CRC press.

9. Dubey JP, Prowell M.(2013) Ante-mortem
diagnosis, diarrhea, oocyst shedding, treatment,
isolation, and genetic typing of Toxoplasma
gondii associated with clinical toxoplasmosis in a
naturally infected cat. J Parasitol;99(1):158-60.

VEY Gl ¥ oyl 1) o9

10. Dubey JP, Bealty CP.(2010) Toxoplasmosis
of animals and humans, CRC Press. Boca Raton,
FL.

11. Dubey JP, Sundar N, Hill D, Velmurugan G
V, Bandini LA, Kwok OCH, et al.(2008) High
prevalence and abundant atypical genotypes of
Toxoplasma gondii isolated from lambs destined
for human consumption in the USA. Int J
Parasitol;38(8-9):999-1006.

12. Dubey JP, Graham DH, Blackston CR,
Lehmann T, Gennari SM, Ragozo AMA, et al.
(2002) Biological and genetic characterisation of
Toxoplasma gondii isolates from chickens
(Gallus domesticus) from Sao Paulo, Brazil:
unexpected findings. Int J Parasitol;32(1):99—
105.

13. Dubey JP, Lindsay DS, Speer C.(1998)
Structures of Toxoplasma gondii tachyzoites,
bradyzoites, and sporozoites and biology and
development of tissue cysts. Clin Microbiol
Rev;11(2):267-99.

14. Glor SB, Edelhofer R, Grimm F,
Deplazes P, Basso W.(2013) Evaluation of a
commercial ELISA kit for detection of antibodies
against Toxoplasma gondii in serum, plasma and
meat juice from experimentally and naturally
infected sheep. Parasit Vectors;6:1-11.

15. Habibi GR, Imani AR, Gholami MR,
Hablolvarid MH, Behroozikhah AM, Lotfi M, et
al. (2012) Detection and identification of
Toxoplasma gondii type one infection in sheep
aborted fetuses in Qazvin Province of Iran. Iran J
Parasitol;7(3):64.

16. Ibrahim HM, Mohamed AH, EI-
Sharaawy AA, EI-Shgangery HE.(2017)
Molecular and serological prevalence of
Toxoplasma gondii in pregnant women and
sheep in Egypt. Asian Pac J Trop
Med;10(10):996-1001.

17. Katzer F, Canton G, Burrells A, Palarea-
Albaladejo J, Horton B, Bartley PM, et al. (2004)
Immunization of lambs with the S48 strain of
Toxoplasma gondii reduces tissue cyst burden
following oral challenge with a complete strain
of the parasite. Vet Parasitol [Internet].

M


https://jvcr.karaj.iau.ir/article_525906.html
https://jvlr.semnan.ac.ir/article_1246.html
https://jvlr.semnan.ac.ir/article_1246.html

JEM

, /
st sCas k2

[cited 2023 Sep 5];205(1-2):46-56. Available
from:
https://pubmed.ncbi.nim.nih.gov/25062897/

18. Katzer F, Brilisauer F, Collantes-
Fernandez E, Bartley PM, Burrells A, Gunn G,
et al.(2011) Increased Toxoplasma gondii
positivity relative to age in 125 Scottish sheep
flocks; evidence of frequent acquired infection.
Vet Res;42(1):1-9.

19. Raieszadeh H, Jamshidi A, Noaman V,
Razmi G.(2021) Detection of B1 Gene of
Toxoplasma gondii infection in Slaughtered
Sheep in Isfahan Using the Nested PCR. J Anim
Biol [Internet];13(2):39-48. Available from:
https://ascij.damghan.iau.ir/article_679296.html

20. Salehi M, Nezami H, Niazkar
HR.(2020) Investigation of Toxoplasma gondii
infection in aborted fetuses of sheep using PCR:
A study in North Khorasan Province, Iran. Vet
Med

Int.;2020.

Salehi M, Nezami H.(2019) A Survey of
Toxoplasma gondii Infection in Aborted Fetuses
of Sheep Using ELISA Method in Different
Cities of North Khorasan Province. J Vet Res
[Internet];74(3):304-10. Available from:
https://jvr.ut.ac.ir/article_72869.html

21. Sun L-X, Liang Q-L, Nie L-B, Hu X-H,
Li Z, Yang J-F, et al.(2020) Serological
evidence of Toxoplasma gondii and Neospora
caninum infection in black-boned sheep and
goats in  southwest China.  Parasitol
Int;75:102041.

VEY Gl ¥ oyl 1) o9

AY



@JF M q&wmfg}/ﬁ(g

Investigation of the frequency of Toxoplasma infection in sheep of Alborz province
by nested PCR method

Hosseini S.R.*1, Hamzeh Ali Tehrani M. 2, Taiefi Nasrabadi N.3

! Department of Veterinary Patobiology, Shahrekord Branch, Islamic Azad University, Shahrekord, Iran
2 PhD graduate in Veterinary Parasitology, Faculty of Veterinary Medicine, Islamic Azad University,
Tehran Science and Research Branch, Tehran, Iran

3 Department of Veterinary Patobiology, Karaj Branch, Islamic Azad University, Karaj, Iran

* Correspondig Author's.Email: dr.s.reza@gmail.com

Abstract

Introduction: Today, due to the increasing consumption of sheep meat and the popularity of this
animal's meat, as well as the zoonosis of Toxoplasma gondii disease between humans and
animals, as well as the financial losses caused by this parasite to livestock farmers, attention
should be paid.

Purpose: Our purpose in this research is to evaluate the detection of Toxoplasma by nested PCR
method in sheep blood it was in Karaj province.

Research implementation method: In this research, after collecting test samples and recording
the characteristics and information of each sample, the presence of Toxoplasma gondii parasite
in the sheep of Karaj province was investigated using the nested PCR method. Then all the
obtained data were analyzed with the help of SPSS software.

Results: The obtained results show that 9 samples (11.1%) of the tested samples (81 samples)
have a level of contamination with Toxoplasma gondii, also a significant relationship between
the age and sex of the animal with contamination with Toxoplasma gondii has been seen.
Discussion and conclusion: The results obtained in this report show the necessity of examining
the safety of parasites in Iran, because most of Iran's livestock are raised in a traditional way and
preventive care for parasitic contamination is less. It can be a potential risk for the health of
animals and their meat consumers.

Keywords: sheep, Toxoplasma gondii, PCR, zoonosis.
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Antibiotic resistance pattern in Citrobacter freundii strains isolated from
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Abstract

Citrobacter freundi is an emerging foodborne pathogen of public health importance. The present
study aimed to investigate the prevalence and phenotypic and genotypic antibiotic resistance of
Citrobacter isolates isolated from poultry meat in Shahrekord city. In this cross-sectional-
descriptive study, 300 chicken, quail and turkey meat samples were examined for Citrobacter
freundi contamination in Shahrekord city in 2024. The samples were examined by biochemical
and molecular methods. The disc diffusion method was used to determine the sensitivity of bacteria
to antibiotics, and antibiotic resistance genes were examined using specific primers. Using
biochemical methods, 24 isolates (8%) of Citrobacter freundi were isolated, which were also
confirmed by molecular methods. The contamination was reported to be 12% in quail meat, 7% in
chicken meat, and 5% in turkey meat. After confirming the bacteria using microbiological and
molecular tests and performing an antibiogram, the highest resistance was reported to co-
trimoxazole (70.83%). All strains were sensitive to the antibiotics gentamicin, ceftriaxone,
ciprofloxacin, kanamycin, and cefotaxime. The presence of antibiotic resistance in Citrobacter
freundii isolates in the present study and similar studies mentioned indicates the use of antibiotics
in the treatment of livestock and poultry, which will vary depending on the type of region and the
method of antibiotic administration.

Keywords: Antibiotic resistance, Citrobacter freundii, poultry meat.
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