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Table 1 results of samples contamination to enterococci in food

reference impedance .
sample positive  Percent% positive Percent% Total P-value
dry vegetable 14 70 60 20 0.018
Herbal extract 6 28.57 0 21 0.000
raw milk 28 77.77 944 36 0.04
Total 48 62.33 59.74 77 0.000

*The amount of P_ Values less than 0.05 are statistically significant.
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Table 2 Agreement between reference and impedance methods
sample Specificity %o Sensitivity % Agreement% P-value®
dry vegetable 833 56.5 0.018
herbal extract 100 - _
raw milk 25 34.1 0.04
Total 75.9 56.3 0.000

*The amount of P_Values less than 0.05 are statistically significant.
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Table 3 Agreement of methods in dry vegetable, herbal extract and raw milk

Expected overall

observed overall

Measure of Agreement

sample agreement agreement Kappa P-value*
dry vegetable 547, 807 0.565 0.018
herbal extract 71, 714, ; _
raw milk 74]. 83.37. 034 0.04
Total 52.4. 79.27. 0.56 0.000

*The amount of P_Values less than 0.05 are statistically significant.

L ooy AY 5 A VY VL Gl glyls o S o e
Jos o b Rl Olsisa LlS e 5 005w B
slge 53 S8l Sadl ks s e s el SV
Rl acand VL Gl Sl sbadised wees onl o
Ksgr oy St Slgan 5 ALE L3 o slad gol
bl 5 CHaSG mSK 5l 2 Ol Ll 1) g s ol e
St Dl e 5 ALS S5 o sl 3 .ol ol &
(P Ol (S5 g s Mol e ps
Glaiss) LOT (sl g5 (s Sends ol s Sl
SIS dzes Lles da 1ol T el 5 (Lans 5 o

ol S U’i’-’) 93 LBL-E-'\

@L\v‘ 0
[1] Foulquie” Moreno, M.R., Sarantinopoulos,
P., Tsakalidou, E., Vuyst, L. (2006). The role
and application of enterococci in food and
health. [International Journal of Food
Microbiology,No.106, pp.1-24.

[2] Lopes, D.F.S. Ribeiro, M. Abrantes, T.
Figueiredo Marques, M.,J. J. Tenreiro, R.
Crespo, M. T. B. (2005). Antimicrobial
resistance profiles of dairy and clinical isolates
and type strains of enterococci. International
Journal of Food Microbiology, Vol.103, No. 2,
pp. 191-198.

[3] Jay, JM. (1996). Modern Food
Microbiology, 4" ed. Chapman and Hall.
London. UK,pp.421-426.

'4

Z -
S5 -t
aw 3 5led g slsal ladkia gk 5l @sad VY ¢ G ol s
\:JL_:.;JG E) CJBH}M.» crb-ﬁ.& Jn\.& L‘_;l]nL; J‘jﬁ Bl ko aj)f
o oSSy ul g So o 5l s p 5 A3 5o5] par ALS
el e esle 05 8w (g5 5 bl 5 e e s 52
O
ol Ssad EA ged Wg e Sl dadiged s 3
d’”L"N\J" (-LJJ\.) o‘\\/i) 44)—:».4 £ L(M).) '\YY‘Y‘) f-Ja U’i’j)
sy S8 a3 M il )
el LS)}TC“".' &gad VV C)w 3leds rl:r_y‘ O 619).:
S S sl dpys Vo L{l}ﬂ S sas Loy YV VY
@.J‘ U’:j) “ thl.:f Léf L;Um.a)—u Loy Y/\,OV 3 i
350 6T il 4y 03 4]
3 {l:-ﬂ; 6&44;.«4 Loy ‘\ii Luﬂ.su.:»\ U’i’)) PR
5 A5 W55 mil 4 o3 J1 (it (G iam (Sladi god Ao ys N
L5500 4y (S3 31 4 Ko (aS G oo sladisal 3550 5
A edalie sl Sgy s
plmil SPSS 16 33l 5 51 eslinal L (lol g e
o3 eslatal 3550 By 93 aS als OLAS crosstab ¢ se 3 s S
D<) Ll Gl s Shas S0 eskds
:J:djlsl;mg_éy\:;'-\cg-fui”L:w,.}\_x.;,a\dij)qsd)jlgq{
L(Pp<t/ee))
SHGH Gl plo mld 355 G opl Sl ol e
slge Sl o Jsam 3 eildal oSS 4S5 el 0L

jo_'\..;;i..'l.i- Ql’qﬁjdhlcf LBJ’ BE Jj_fjj:.;/‘u LS__{\_,\.G



Ol)KNz}CWM

H.E., and Schinkinger, M.A. (2002). Rapid
enumeration of clostridial spores in raw milk
samples using an impedimetric method.
Journal of Rapid Methods and Automation in
Microbiology, No.10, pp.107-116.

[13] Walker, K. Ripandelli, N. Flint, S. (2005).
Rapid enumeration of Bifidobacterium Lactis
in mik Powders wusing impedance.
Internetional Dairy Journal, Vol.15, No.2,
pp-183-188.

[14] Yang, L. Yanbin, L. Griffie, C. Johnson,
M.G. (2004). Interdigital micoelectrode
(IME)impedance sensor for the detection of
viable salmonella typhimurium. Biosensors
and Bioelectronics, Vol.19, No.10, pp.1139 —
1147.

[15] Lak, A., (2005). Evaluation of total

microbial count in traditional ice cream with

using  impedance-splitting method.  6th

Congress of Veterinary Students of Iran,

Ferdowsi University of Mashhad. pp. 269.

[16] Grossi, M. Lanzoni, M. Pompei, A.
Lazzarini, R. Matteuzzi, D. Ricc B. (2008).
Detection of microbial concentration in ice-
cream using the impedance technique.
Biosensors and Bioelectronics, Vol. 23, No.
11,pp. 1616 — 1623 .

[17] Flint, S.H., Brooks, J. D. (2001). Rapid
detection of Bacillus stearothermophilus using
impedance-splitting.
Microbiological Methods, Vol. 44, No.3, pp.
205-208.

[18] Fazlara, A., Pourmahdi Brojeni, M., Jaferi,
F. (2013). Mathematical modeling of microbial
load in poultry meat fillets according to
Impedance-Splitting method and evaluation it's
correlation with total volatile nitrogen (TVN),
Food Science and Technology, Vol. 10, No.41,
pp. 35-46.

[19] Glassmoyer, K.E., Russell, S.M., (2001).
Evaluation of a selective broth for detection of
staphylococcus aureus using impedance
microbiology. Journal of Food Protection,
No.64, pp. 44-50.

[20] Andrade, N.J., Bridgeman, T.A., and
Zottola, E.A., (1998). Bactericidal activity of
sanitizers against Entercocci attached to
stainless steel as determined by plate count and
impedance method. Journal of Food
Protection, Vol. 61. No. 7, pp. 833-838

Journal of

[4] Pablos, C. Marugan, M. Cristobal,S.
Grieken, R.(2017). Implications of Electrical
Impedance-Based Microbiological Technology
in Pork Meat Processing Industry for the Rapid
Detection and Quantification of Salmonella
Spp. Journal of Food Science and Engineering,
No 7, pp. 1-16.

[5] Liu, J.-T. Settu, K. Tsai, J.-Z. Chen, C.-
J.(2015). Impedance sensor for rapid
enumeration of E. coli in milk samples.
Electrochimica Acta. pp 89-95.

[6] Flint, S.H., Naila, A., Bashir, R.,( 2015).
Impedance  microbiology and microbial
screening strategy for detecting pathogens in
food. High Throughput Screening for Food
Safety Assessment, Pages 285-300.

[7] Fazlara, A., Rasekh, A., Khataminia, A.,
(2007). Comparative survey on hygienic
quality (coli form, Escherichia Coli and
Staphylococcus aureus) of Industrial butters
with using standard methods and impedance
spilitting method, The first iranian congress of
clinical microbiology Shiraz. Iran :42.

[8] Fazlara, A. (2004). Evaluation of total
microbial count in pasteurized milks with
using impedance-splitting method and it's
comparing with the results of conventional
standard pour plate technique. 7th Iranian
Microbiology Congress, Semnan University of
Medical Sciences. p:166.

[9] Fazlara, A., Zarei, M., Motaghiyan , N.,,
(2013). Survey of predictive model for
microbial load in raw and pasteurized milk
with  measuring  electrical  resistance
(Impedance-Splitting ~ Method) and it's
correlation with milk titrable
acidity, Scientific-Research Iranian Veterinary
Journal, Vol.35, No 2, pp. 97-105.

[10] Fazlara, A., (2013). Evaluation of
contamination Listeria monocytogenes in raw
milks with using impedance-splitting method.
The 2™ National Food Safety specialists
Congress.

[11] Felice, C.J., Madrid, R.E., Olivera, J.M.,
Rotger, V.1, and Valentinuzzi M.E., (1999).
Impedance microbiology quantification of
bacterial in milk by means of capacitance
growth curves. Journal of Microbiological
Methods, Vol.35, No. 1, pp. 37-42.

[12] Fontana, M.A., Busiello, S.T., Biosotti,
S.T., Dallorto, g.i., Unger, B.R., Masaniger,



\Y"\V Jo.@_: No 09> L/\ib)Lo..\il

u—iU‘-&’ GL-&)"}.L&

measuring microbial growth in complex food
matrices. Food Microbiology, No 4, pp. 8-13.

[23] Fernandez, P., Gabaldon, J.A., Periago,
M.J., (2017). Detection and quantification of
Alicyclobacillus acidoterrestris by electrical
impedance in apple juice, Food Microbiology.
Vol.68, pp. 34-40.

A

[21] Garro, M.S., Devaldez, G.F., and Degiori
G.S., (2001). Application of conductimetry for
evaluation of lactic starter cultures in soymilk.
Journal of Food Science, No.67, pp. 1175-
1178.

[22] Johnson, N. Chang, Z. Bravo Almeida, C.
Michel, M. Iversen, C. Callanan, M. (2014).
Evaluation of indirect impedance for



JEST No. 84, Vol. 15, Feb 2019 ABSTRACT

Comparative study of impedance and reference methods to detect
contamination to enterococci in food

Falah, M. '*, Haghkhah, M. %, Fazlara, A. >

1, 2. Department of Pathobiology, School of Veterinary Medicine, Shiraz University, Iran
3. Department of Food Hygiene, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Iran

(Received: 2017/04/12 Accepted:2018/10/31)

Enterococci are important agents from the aspect of food safety. As some bacteria in this group are
resistance to enviromental conditions, so presence of enterococci in excessive amount in foods, means
undesirable sanitary situation during production and distribution of foods. Enterococci are known as
indicator microorganism in many countries and excessive number of this group in foods means fecal
contamination. So its detection in foods is a good guide for hygienic quality of food products. According
to this matter, reference and impedance methods were used for the detection of enterococci and the results
compared to obtain a rapid and sensitive method for evaluation of food samples. In present study, totally
77 samples include: 36 samples of raw milk, 21 samples herbal extract and 20 samples of dry vegetable
were collected and tested for detection of enterococci with two above mentioned methods. The reference
method was based on IRAN's national standard method No.2198. The impedance method was done by
measuring the variation of electrical resistance of broth media (M-value) which used in this method. Then
the results of two methods were compared and the overall agreement was determined with using SPSS
software. The results showed that the sensitivity and specificity of the impedance method were 81.2 %
and 75.9% respectively and the observed overall agreement was 79.2% with reference method. The
Statistical analysis between two methods showed that there is a significant difference between two
methods. In other meaning the studied methods have not shown the same performance. But in the other
hand as a homogenous matrix of raw milks, the impedance method have 83.3% overall agreement with
reference method. So this method could be used as alternative techniques instead of reference method for
detecting enterococci in raw milk.
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