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Table 1- Total phenolic content, Total Flavonoid and Antioxidant capacity of poulk extract

Antioxidant

s . . -1 : -1

Scientific name Total phenolics (mg GAE mL™") Flavonoids (mg QE mL™") capacity (%)
Stachys ) 83426 24+35 65+2.5
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Table 2- Biofilm production by Tissue Culture Plate (TCP) method.

Obtained biofilm production

Sample B4 (Storage) S2-6 (Hall)
ELISA Titer* 0.217 0.458
Difference with Titer 0.131 0.462
Interpretation weak Strong

*ELISA titers (reported as mean) are obtained at 570 nm wavelength (n= 3).
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Table 3- The results of MIC and MBC tests of Poulk extract on Streptococci spp.

Poulk extract concentration (mg mL™")
1 2 3 4 5 6 7 8 9 10 11 12
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P 200 100 50 25 12,5 625 3.125 1.56 0.78 medium control
location  type control
control 2
Storage MIC - - - - - + + + + + - _
(B4) MBC - - - -+ o+ + + o+
Hall MIC - - - - + + + + + + - R
(82-6) MBC - - -+ o+ + + + +
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-’"7TT

Figure 2- To ensure more certainty the inhibition of growth and destruction of bacteria, they were taken from
wells and cultured on a microplate as a spot. A) Microplate (Storage: B4) — MBC — B) Microplate (Hall: S2-6) —

MBC.
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Table 4- Morphological characteristics, enzymatic activity of isolated bacteria and the effect of 3 mg L' NaClO
on Streptococci spp.

NaClO 3 mg L)

Sample Catalase Oxidase OF* Morphology Genus Cl Inhibitory Biofilm**
location zone (mm)
Storage .
(B4) - F Cocci Streptococcus 8 +
Hall (S2-6) - - F Cocci Streptococcus 0 +

*Oxidative-Fermentative Test, ** Both had the ability to form biofilm.
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Figure 3- Agar well diffusion tests using NaClO solution: A) Streptococci spp. derived from storage (B4), B)
Streptococci spp. derived from Hall (S2-6) water supply system.

P 03 o ek JSis slags 8L canlllan ol 0
N s i 655 53 5 (o Sy s e
L;iuj: l,mu'}f Q—i‘ S A W Ll o glae Cl«‘
Lo S opl o s Lob lbee Mg gl sl
e 5 Dled 4
(,J:_;j:.g Lsls
N P K o PP POV PO P
sl ol b1 S (g ey slge 5l o WS Sl
bt e O 4 Wl e bS5 S

S ok slge Ll s o5 > GLAJ@?:»&): Ll

Consd gjm Sl

olis JM duowd}ﬂﬁw

145

Sy olS J5blosdn ojlae sl 0L b ilesl ol
2 ARl Lls s g8 Salsl sl
e ol Sl Sl el i nl slae S
Ldls 1y ok g a5 SUlg oS NS S Bsn
Ly 02 Sl el oo ke Gl 1S LGt
Stachys ) s ossls oS L slas ol i
Sy Ol anels 55w Cb )5 05 5 4 (schtschegleevii
03 Gl ([TY 5 YY) s)ls sy lacisie & Ol
Lils s Spolas obsSbis S G ol

Ao S aadllas Jal{.i.ll»ﬂ

14 -EPS


http://dx.doi.org/10.22034/FSCT.22.163.138
https://fsct.modares.ac.ir/article-7-76611-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-20 ]

[ DOI: 10.22034/FSCT.22.163.138 ]

.(Stachys schtschegleevii) I, s \as slgo | oo 2

Slop BT S g0 5 enl jiax el

S le o slas o Sl 4 a5 L [EY] A5 5L Jolas
€S S Olye 4 JSbldes ol (L3 Slaiss s
Wil il mlo 53 Jpame B3 Sl el
oslas 535 eslizal QB sl Gh@ s bag,las s
Chle Blus Ghdmd ol s eslizal 3y J5blsds
—48 gl NY/0 - Yo mgmL! s sdse 53 SUiS e
5 S0k SIS wlie o8 ls 0L S e s
il ga S s s auls 5 s (Y0rV) 0L
adlae pl s eslatal 5590 5 (gilaldr s s pn o/
olas 5l glle Jgbl olas cnl 5 o [E1]55
o1 oLl N gams (gl O 301y e 5 el I gl
a8 eslaal 50 b g

Slaosls b olyan Y ) el 53 ol @) b
;m cble JEISES Sy oslas sl LS F Jadr
S8 plp s Yo mg mL! chls s 1, oL sU
Bl Bl men 5w Sl el S0
£ ade 0o mgmL! chle s 1, LS Saes
LIRS PSRN [ I PEINIS PRV R E o gL gLoge
sl oLl

ol b Sy oolae ol Sbas (ol alis
S eslizal Gl LT o 55 55k s (Fmg L)
SLleliS Spsds Sl Ulgsa plejlas o
Sl ar g bt Lol sy spb Caio 53 p s e
Syl aaslis (gl s p"}[ Lbois &S o5 sy uslie
Oy ik o e o IS 5en L oojlias (S5l
a8 5 055 (5,803l o slas (gl 0 dsla5k ab s a5
Gl Cuslis wnn @l BB eXlil 4l
Sl e 5 e o IS ekl 03 eSS 50 0
Ao 38 O3 s 3550 0 I SL& S
RSN (VS TPV EESPEK JC NP KXTPUR WIS N
&mjzéw\jéﬁ@»jlemlkéﬁp
g%lyﬁj,mw;ou;\,m,c.\pduq)sw
s 5l i Caslas Ll ool sty &S o lae

bjW&Jﬁijwd‘j@wulu{‘fﬁébdm

146

a8y Jold 5 oo oy Sl Jsko 5
S Vsame 5 ko o DNA - ety

AT el Syl
e iS5 sl L IS 55 beediiS Jpisds s
Gk 2y (Sa pled Se 5 ChlE 4 Sl @ W Ld s
G S AsAs K (YA n 3wl
ol s 8451 S Ll oS ol gloiS i pie s
b g oS A 5 Gl SU 5 me 55 B 8 13 o
03 (s e liSobml il Slage SL L [YO] s o
Salmonella spp. 13| 15,Le S0 gle 5 solae e
dListeria  monocytogenes  Staphylococcus  spp.
Klebsiella

pneumonae Escherichia coli

\\] Streptococcus agalactiae Campylobacter jejuni
[

[ 2SS0 e Jlb glaolas o ol 5158
Al alie sl Gl Ay SSkly S
S 30 1S g ms gl 53 S glutinosa Sl 5 SU
S b Sbas cJls L [YV] cad skd 318 T
SlS 5L b ol s 4 Goes schischegleevii
S5 ss MeOH  _Lab o jlae ;5 WS g8 (e (gl 0 Lo
S S ple b o S Gl frzmes Aies
e 5 YAXA] il eds iG585 Stachys e
oS ol st slas 8 5l g B Blus ol glaasly
Caler Sl 5 b SU slacssie lass sl o3sas
3 2SS Sl 550 50 Dlides ) (galas LS e
ol adlllas ol oS 5505 5 g 5 Stachys S8 abus
S e Aol I

S b o leslas MIC) Swylssl chls Bl
Sl oolas L[V Ad oo ossls a8 S
Shscailes chle Plas o3 game) olae o 5553
Sl e os bolas e 5> (1.56-6.25 mg mL!
o il ol K565 SV e W
ol gy ol btias o 0l 1) (glanslis LG (v
Sl bl sl OS50 b anslie 5o VL s ble


http://dx.doi.org/10.22034/FSCT.22.163.138
https://fsct.modares.ac.ir/article-7-76611-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-20 ]

[ DOI: 10.22034/FSCT.22.163.138 ]

\i'i)ﬁjg.i Y 09> Ay OJLQ.-::I

Q|j_| &L'\.b 6\.—&3‘33.\.94.1;54

Sheddgslalr whd g W5 SohlB b sy
535 MEass Sy s n s ol Sl pl e
Syt s Sa el GBS Pl s 01 5 Shes
slge Dl Ly ST Ol ol sel 350 255 S
S e 3 O e 5 S olS oplas 530 55
LS Hdas b Sbas DI s e pse e ) )
13 ,48-0

(ol ool 2 RS e oo b ol ey
A pleil (VE2Y/4Y/14

@l 2l

sprs e (S0 e S LS e pdlsl o€

..))\.L.o

[1] Mohammed, A.N., Mohamed, D.A.,
Mohamed, M.B.E. and El Bably, M.A. (2020).
Assessment of Drinking Water Quality and New
Disinfectants for Water Treatment in a Small
Commercial Poultry Farm. Journal of Advanced
Veterinary Research, 10(4), 206-212.

[2] Regulation (EC) No 178/2002 of the
European Parliament and of the Council of 28
January 2002 laying down the general principles
and requirements of food law, establishing the
European Food Safety Authority and laying
down procedures in matters of food safety.
(2002). Official Journal, L 31, 1-24.

[3] Di Martino, G., Piccirillo, A., Giacomelli, M.,
Comin, D., Gallina, A., Capello, K., Buniolo, F.,
Montesissa, C. and Bonfanti, L. (2018).
Microbiological, chemical and physical quality
of drinking water for commercial turkeys: a
cross-sectional study. Poultry science, 97(8),
2880-2886.

[4] Maes, S., Vackier, T., Nguyen Huu, S.,
Heyndrickx, M., Steenackers, H., Sampers, 1.,
Raes, K., Verplaetse, A., and De Reu, K. (2019).
Occurrence and characterisation of biofilms in
drinking water systems of broiler houses. BMC
microbiology, 19(1), 77.

[5] Yadav, P., Verma, S., Bauer, R., Kumari, M.,
Dua, M., Johri, A. K., Yadav, V. and Spellerberg,
B. (2020). Deciphering Streptococcal Biofilms.
Microorganisms, 8(11), 1835.

147

Jole By ol 4 Cd Ul (il ol 4
Al SL Gba S nl e e 2 Shes (el
S s sl SSes Sk Sl 2l s
el o3l LB 55 ST s 4 5 03 s0 e
S o=t

Vg U e o5 5 aloard LS 5 0 Sl

SV S5 s st (hsn s liSalm) sl SL
olle, Ol bl &Sl O

e

oles e
alls sy S e 4 gt lacdiS Jgieds
oS bl o jlaae o 315 0L ol i slaasl il
sbass o8 pbSWe gl Sy

@l:.a—\/

[6] Mateus-Vargas, R.H., Kemper, N,
Volkmann, N., Kietzmann, M., Meissner, J. and
Schulz, I (2019). Low-frequency
electromagnetic fields as an alternative to
sanitize water of drinking systems in poultry
production? PLOS ONE, 14(7), €0220302.

[7] Boger, R., Rohn, K., Kemper, N. and Schulz,
J. (2020). Sodium Hypochlorite Treatment: The
Impact on  Bacteria and  Endotoxin
Concentrations in Drinking Water Pipes of A Pig
Nursery. Agriculture, 10(3):86.

[8] Zhang, L., Liang, E., Cheng, Y., Mahmood,
T, Ge, F., Zhou, K., Bao, M., Lv, L., Li, L., Yi,
J., Lu, C. and Tan, Y. (2020). Is combined
medication with natural medicine a promising
therapy for bacterial biofilm infection?.
Biomedicine & pharmacotherapy, 128, 110184,
[9] Xiao, X., Bai, L., Wang, S., Liu, L., Qu, X,
Zhang, J., Xiao, Y., Tang, B., Li, Y., Yang, H.
and Wang, W. (2022). Chlorine Tolerance and
Cross-Resistance to Antibiotics in Poultry-
Associated Salmonella Isolates in China.
Frontiers in microbiology, 12, 833743.

[10] Stewart P.S. (2015). Prospects for Anti-
Biofilm  Pharmaceuticals.  Pharmaceuticals
(Basel, Switzerland), 8(3), 504-511.

[11] Mondal, D. (2022). Effect of Biofilm on
Production of Poultry. IntechOpen.

[12] Brenes, A. and Eugeni, R. (2010). Essential
oils in poultry nutrition: Main effects and modes
of action. Animal Feed Science and Technology


http://dx.doi.org/10.22034/FSCT.22.163.138
https://fsct.modares.ac.ir/article-7-76611-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-20 ]

[ DOI: 10.22034/FSCT.22.163.138 ]

.(Stachys schtschegleevii) s, s \as s3lge | oo 2

Slop BT S g0 5 enl jiax el

- Animal Feed Science and Technology, 158. 1-
14.

[13] Bahadori, M.B., Zengin, G., Dinparast, L.
and Eskandani, M. (2020). The health benefits of
three Hedgenettle herbal teas (Stachys byzantina,
Stachys inflata, and Stachys lavandulifolia)—
profiling phenolic and antioxidant activities.
European Journal of Integrative Medicine,
36:101134.

[14] Sadeghi, H., Mansourian, M., Panahi
Kokhdan, E., Salehpour, Z., Sadati, I,
Abbaszadeh-Goudarzi, K., Asfaram, A. and
Doustimotlagh, A.H. (2020). Antioxidant and
protective effect of Stachys pilifera Benth against
nephrotoxicity induced by cisplatin in rats.
Journal of food biochemistry, 44(5), e13190.
[15] Alem, W.T. (2024). Effect of herbal extracts
in animal nutrition as feed additives. Heliyon,
10(3), €24973.

[16] Shakeri, A., D'Urso, G., Taghizadeh, S.F.,
Piacente, S., Norouzi, S., Soheili, V., Asili, J. and
Salarbashi, D. (2019). LC-
ESI/LTQOrbitrap/MS/MS and GC-MS profiling
of Stachys parviflora L. and evaluation of its
biological activities. Journal of pharmaceutical
and biomedical analysis, 168(25), 209-216.

[17] Mansourian, M., Mirzaei, A., Azarmehr, N.,
Vakilpour, H., Kokhdan, E.P., and
Doustimotlagh, A.H. (2019). Hepatoprotective
and antioxidant activity of hydroalcoholic extract
of Stachys pilifera. Benth on acetaminophen-
induced liver toxicity in male rats. Heliyon,
5(12), ¢03029.

[18] Rezazadeh, S., Kebryaeezadeh, A., Pirali-
Hamedani, M., Shafiee, A. and Isfahani, S.G.
(2005). Anti-inflammatory and analgesic activity
of methanolic extracts of aerial parts of Stachys
schtschegleevii Sosn. and Stachys balansae
Boiss. and Kotschy ex Boiss in rats. DARU
Journal of Pharmaceutical Sciences, 13(4), 165-
169.

[19] Balouiri, M., Sadiki, M., Koraichi Ibnsouda,
S. (2016). Methods for in vitro evaluating
antimicrobial activity: A review, Journal of
Pharmaceutical Analysis, 6(2), 71-79.

[20] Chitsaz, M., Mohammadi, H., Naseri, M.,
Kamalinezhad, M. (2007). Investigating the
antibacterial effects of poulk plant (Stachys
schtschegleevii) in vitro. Medical Daneshvar,
67:1-8.

[21] Tourabi, M., Metouekel, A., Ghouizi,
A.E.L., Jeddi, M., Nouioura, G., Laaroussi, H.,
Hosen, M.E., Benbrahim, K.F., Bourhia, M.,
Salamatullah, A.M., Nafidi, H.A., Wondmie,

148

G.F., Lyoussi, B. and Derwich, E. (2023).
Efficacy of wvarious extracting solvents on
phytochemical composition, and biological
properties of Mentha longifolia L. leaf extracts.
Scientific reports, 13(1), 18028.

[22] Singleton, V.L., Orthofer, R. and Lamuela-
Raventos, R.M. (1999). Analysis of Total
Phenols and Other Oxidation Substrates and
Antioxidants by Means of Folin-Ciocalteu
Reagent. Methods in Enzymology, 299, 152-178.
[23] Chang, C.C., Yang, M.H., Wen, H.M. and
Chern, J.C. (2002). Estimation of total flavonoid
content in propolis by two complementary
colometric methods. Journal of Food and Drug
Analysis, 10(3), Article 3.

[24] Chen, M., Zhao, Y. and Yu, S. (2015).
Optimisation of ultrasonic-assisted extraction of
phenolic  compounds, antioxidants, and
anthocyanins from sugar beet molasses. Food
chemistry, 172, 543-550.

[25] Patel, J., Patel, B.J., Joshi, D.V., Patel, S.S.,
Shreyasi, R., Parmar, R.S., Chauhan, H. and
Chandel, B.S. (2017). Culture Based Isolation of
Pathogenic Bacteria Associated with Respiratory
Disease Complex in Broiler with Special
Reference to Ornithobacterium rhinotracheale
from India. Journal of Pure and Applied
Microbiology. 11.

[26] Abed, A., Sedik, A. and Shany, S. (2021).
molecular characterization of streptococcus and
enterococcus species isolated from broiler
chickens. Assiut Veterinary Medical Journal. 67.
21-32.10.21608/avmj.2021.205163.

[27] Christensen, G.D., Simpson, W.A.,
Younger, J.J., Baddour, L.M., Barrett, F.F,,
Melton, D.M. and Beachey, E.H. (1985).
Adherence of coagulase-negative staphylococci
to plastic tissue culture plates: a quantitative
model for the adherence of staphylococci to
medical  devices. Journal of clinical
microbiology, 22(6), 996—1006.

[28] Saify, H, Patidar, R.K., Khare, M., Sahare,
K.N. and Singh V. (2013). Difference in biofilm
development capability of vancomycin and
ciprofloxacin resistant Staphylococcus aureus
clinical isolates. Research Journal of Infectious
Diseases. 1. 1-4.

[29] Harika, K, Shenoy, V.P,
Narasimhaswamy, N. and Chawla, K. (2020).
Detection of Biofilm Production and Its Impact
on Antibiotic Resistance Profile of Bacterial
Isolates from Chronic Wound Infections. Journal
of global infectious diseases, 12(3), 129-134.


http://dx.doi.org/10.22034/FSCT.22.163.138
https://fsct.modares.ac.ir/article-7-76611-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-20 ]

[ DOI: 10.22034/FSCT.22.163.138 ]

\i'i)ﬁjg.i Y 09> Ay OJLQ.-::I

Q|j_| &L'\.b 6\.—&3‘33.\.94.1;54

[30] Touré, R., Kheadr, E., Lacroix, C., Moroni,
O. and Fliss, I. (2003). Production of
antibacterial substances by bifidobacterial
isolates from infant stool active against Listeria
monocytogenes. Journal of  applied
microbiology, 95(5), 1058—1069.

[31] Balouiri, M., Sadiki, M. and Ibnsouda, S.K.
(2016). Methods for in vitro evaluating
antimicrobial activity: A review. Journal of
pharmaceutical analysis. 6(2), 71-79.

[32] Mosaddegh, M. and Naghibi, F. (2002).
Irans Traditional Medicine: Past & Present.
Traditional Medicine & Materia medica, Vol. 1,
Published TMRC, Tehran, Iran, 2-20.

[33] WHO Traditional Medicine Strategy, 2002-
2005, Geneva (2002):1-3;43-47.

[34] Flemming, H.C. and Wingender, J. (2010).
The Dbiofilm matrix. Nature  reviews.
Microbiology, 8(9), 623—633.

[35] Fraise, A.P. (2008). European norms for
disinfection testing. The Journal of hospital
infection, 70 (1), 8-10.

[36] Abichandani, M., Nahar, Singh, P., Chitnis,
R., Nazemiyeh, H., Delazar, A. and Sarker, S.
(2010).  Antibacterial and  free-radical-
scavenging properties of Stachys schtschegleevii
(Lamiaceae). Archives of Biological Sciences, 62
(4), 941-945.

[37] Giorgio, P., Mario, C., Paola, M., Stefania,
Z., Antonella, D. and Bruno, T. (2006). Chemical
composition and antimicrobial activities of
essential oil of Stachys glutinosa L. from
Sardinia. Natural product communications 1.
[38] Skaltsa, H.D., Demetzos, C., Lazari, D. and
Sokovic, M. (2003). Essential oil analysis and
antimicrobial activity of eight Stachys species
from Greece. Phytochemistry, 64(3), 743-752.
[39] Benli, M., Guney, K., Bingol, U., Geven, F.
and Yigit, N. (2007). Antimicrobial activity of
some endemic plant species from Turkey.
African Journal of Biotechnology. 6(15), 1774-8.
[40] Salehi, P., Sonboli, A. and Asghari, B.
(2007). Chemical composition of the essential oil
of Stachys acerosa and its antibacterial and
antioxidant activities. Chemistry of Natural
Compounds 43(3):339-341.

[41] Sarker, S.D., Nahar, L. and Kumarasamy, Y.
(2007). Microtitre plate-based antibacterial assay
incorporating resazurin as an indicator of cell
growth, and its application in the in vitro
antibacterial screening of phytochemicals.
Methods (San Diego, Calif.), 42(4), 321-324.
[42] Huber, B., Eberl, L., Feucht, W. and Polster,
J. (2003). Influence of polyphenols on bacterial

biofilm formation and quorum-sensing. Journal
of biosciences, 58(11-12), 879-884.


http://dx.doi.org/10.22034/FSCT.22.163.138
https://fsct.modares.ac.ir/article-7-76611-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-20 ]

[ DOI: 10.22034/FSCT.22.163.138 ]

JFST No. 163, Vol. 22, September2025 ABSTRACT

.

1@_\' Journal of Food Science and Technology (Iran)

% 0027

s pias
e

Homepage:www.fsct.modares.ir

Scientific Research

Investigating the inhibitory effect of poulk extract (Stachys schtschegleevii) on biofilm

forming Streptococcus in vitro

Hamed Jafarzadeh!*, Boukaga Farmani?
1-Assistant Professor, Department of Clinical Sciences, Faculty of Veterinary Medicine, University of Tabriz,

Tabriz, Iran

2-Associate Professor, Department of Food Science and Technology, Ahar Faculty of Agriculture and Natural
Resources, University of Tabriz, Tabriz, Iran

ARTICLE INFO

ABSTRACT

Article History:
Received:2024/8/18
Accepted:2025/2/23

Keywords:
Biofilm,

Bioactive compounds,
Streptococci,

Poulk extract.

10.22034/FSCT.22.163.138.
*Corresponding Author E-

jafarzadeh.hamed@tabrizu.ac.ir

Biofilms act as a natural form of life for some bacteria, which in
pathogenic species are critical factors in causing infectious diseases.
The aim of this research was to investigate the antimicrobial effects
of Stachys schtschegleevii extract on biofilm forming Streptococcus
isolated from the water supply system of industrial layer pullet farms.
The results of biofilm production were determined by the tissue
culture plate method and showed that both isolated Strepfococcus
species had the ability to produce biofilm. In order to investigate the
antimicrobial activity of poulk extract, it was prepared at a
concentration of 200 mg mL™" and less (by preparing serial dilution).
The bioactive compounds of the extract, which included total phenolic
content, total flavonoid content, and antioxidant capacity, were
obtained as 83 mg GAE mL"!, 24 mg QE mL!, and 65%, respectively.
Antimicrobial activity was measured by the minimum inhibitory
concentration (MIC) and the minimum bactericidal concentration
(MBC) of the extract for Streptococcus spp. that was obtained 12.5
and 25 mg mL"! for the one derived from water storage source (B4)
and 25 and 50 mg mL"', respectively for Streptococcus obtained from
water supply system of the poultry house (S2-6). In this research, the
effect of 3 mg L' sodium hypochlorite on survival and growth of
these bacteria was investigated by agar well diffusion method, and the
results indicated that the Streptococcus isolated from water supply
system of the poultry house (S2-6) was resistant to it while B4 isolate
was sensitive.
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