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MTF: Multiple tube fermentation

AD \Y‘ib)l.ed/\ o)lmis/\\‘ JLV/WM;JPUQIA—)LQ:—Q?UM

WWW.Mmui.ac.ir


https://hsr.mui.ac.ir/article-1-834-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-11 ]

T mle 29 S0 LS 25 53 g 3T et SIS

S gl wia y1ad% g can 5T Ghatis Ghg ) da ol Alide aulis ju o€ giue p8alS (6 ;180 i) 3 ouol Crws ds yaolds Y Jgaa

Sl Sl Jl:""" Sl sl £ U:S"l:m @ gl gland %’] H
(MPN/100 ml) | (MPN/100 ml) (MPN/100 ml) )
Y4 o V04 £+ 40 Yo sla sl phat
¥y o \e k£ \ S8 g dadin
WY oo
NEEEEL YY¥-. YEAVFO = YY- ¥ I ol
A0 . ADN £ FAA Yo sla @ld sl Wi jiaaS
ay.. o ¥# £ ¥y \ L8 g dadin
WY oo
Weeooo \O- YVAYOV £ YY- ¥\ Y I ol

MTF: Multiple tube fermentation

g.\é._l

ol e 5 ol 4 bgnye (29) Yy b o (6,:S0)ll (o585 JS
53501 i 1y s s B 55 6ol 56T 95 332 oy o & Lgeye
e 9 JS lop iS4 (Clay 5 0 cada o) dilie ol bio
ol o e98is g JS slap,ads ) b ;’9—” 468 g b sl
L ohlSon 5 Nikaeen as Jls s tais el ol adlas )5 aeld]
VoS 038 )15 e ) S0 o ol g9y 2 gy Y e 3l el
Sl Ol (cLadiges 5l (@905 02 51V) 2o yd VF g (903 O I A) 2oy
5 (355 ol adllas (V1) Widgy (i g JS pyilS @ o3l o 4
ols o sladaises g9y yu gladg din pesd iy il edlaiul b ) Ken
pytulS iy A ladiges doyd Ve g AY &S 0by L o o 1 (S (S
(VF) szl eghin 5 JS

3 st s ine solo 4y rl tomtas gy & IS p S s (i Sile
A Jgsen) el s dy il dallas ) (gl din eSS gy 4 IS pyalS
» S sl rads (Ll i o 3 (L5 5 alie Sldllas oy ) JS5
45 e 5 4 (00 OF) sl (g i 138 Jglite 2 3l e et
ghite gy 4 s a3l s gy o lopjilS iy 2ol (ol Ui
L, Viable-but-nonculturable) cczs” Jo6 , e g Jlsb Lo S oy
2L 5055 jei Lol S Wy s bame (54 Al 05 45 08L 0 (VBNC
g e L 5Ly o oy s Cilisen cldllas iz Slsibio ol
350 3lg3 (29,5 atS Joliio slo g, b ST (o il Jub (Sgio s
OV OR) 8,5 )5 ks,

plas )0 eodio g |5 lapyads oa i o, Sojlul polie 1 Sho
O byl ed S )8 aglie )00V S 53 gy ¥ ya L Ladiges
A5 ALY Jgde )3 55 ey ¥ m 0 (6 pSejlul sla el

..

S el Sl - eghie p)dlS — (eghie p)ilS
o Dl AP a8 el ptomias g s 38

ke

(ml Y+ +MPN/)

p A (5 280 3udl 3 oual Criua da jaullie (a&iles dewslls N JSui
L g2ed g e BT Gl (hg ) 4 Ladd gal (o0 gdae p Rl g Us
sladg!

4 gy ol 3 Gl (el Gl (39 Sy 9 Calus 2515
CedS L)l Gl Comlu 203 Ver g (Shodopd Vee b iy
CB> 5 Sy o gsare )3 25 OAMSL o O (sladiges (9S4
Jolee iy o Galef] 3,90 sladises JS & a2 L eouil Gtomi g,
D9l Cawd 4y doyd AF 5 A0 AY

gl i el g can T Gl Glig) T L (o8 993 9 US (sLap RIS (s Bl ) Y Jgua

TC- MTF TC- EA FC- MTF \ FC-EA EA

Ve <JASN <JAR -IA¥A TC- MTF
Vs Ve -Ja8s TC-EA
Vs Y FC—- MTF
Vs FC- EA
10 51 S 53 e o *

EA: Enzyme analysis; FC: Fecal coliform; TC: Total coliform; MTF: Multiple tube fermentation

WA Jlae /N olacd VY Jls oMl plss s alovo

A7

WWW.Mmui.ac.ir


http://scholar.google.com/scholar?q=EA:+Enzyme+Analysis&hl=en&as_sdt=0&as_vis=1&oi=scholart&sa=X&ved=0ahUKEwjjv5bDlszMAhWGSRoKHTqwAy0QgQMIGjAA
https://hsr.mui.ac.ir/article-1-834-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-11 ]

OHSKen 5 00505l s e

4 ol o &S 3905 o olg o 0 asuie b5yl 4 dvgi b
oosad dn ol wlie (ayilS (S50l 09l cpe (oo, Sl 0 55
Ol i il a5 gl o )Len 9 BUKh sl egdne (5ol
g iz a5 5 CONLIGNE Ly (o 5 o (g ¥ 51 (ealis]
51 eslawl Ly Lﬁ_n.i}j Dot B9y O (suke (Niawmod Lmu'l 2638 el
aalllas (¥) iges saalitia (= +/V)+) gladg) La o35 5 ColiLight
090y Y o by (= +/208) oYL (SKied 35 ) Ken 4 Buckalew
cae wlie Slo o, LSen o Buckalew jl esliul b ool o
L) Lol oyl odaw dl.m,)T &S Ld sl ol
)l uasLm )JJLM MUG Lﬁ‘)‘—‘““}“’ )l oalawl l_) diseo olalls
ol 50y (A) 33,5 GBS (o3l ot sl (S 5 Sl
ol o gy &5 Canl ol odims lis pols adlae p3 s g (Shy
Gl owlio sy 4o > AF) YU cous 4y < L LMX jl eslazl b

Asbee ol @l gll b))

S yaSdauis

i ) S gl an LMX jlosli il o0l adlos ol & 2255 L
by e Johite sl az 1a55 () (sl (omibie il (003
Bl (eldl i g (el o (IS 1)) (egbno 5 U5 (slap S
Sl o MLyl g JS 0y lS lojos (213 35lo (bl3e b b )
U5 00 YL S (5955 5 0loj 20 (esrdiye T Cond 4 cB3 g Sy
e Sl g b pie lehidl Mol el iy ladiges kel 5 (Slles

i ol ) adsie i @il 5 (g acl Lalyd > ogas 4

350 0l ) 0 S il adlio (s g Aoy (o Al o S
stlai e POl

References

Syl e S 0)ly Lo s S (89 48 cwl oad asuie
5 o0 )18 sk 30 39008 g )95 yelas Lo sl il g X3S 0
md Couwd jl 1) 058 culS culilb Cunl (Sae Jolw 1 owd s oyl jo
5 George (W d) il oo Jleb (Seplio p bai 5l 50 a5 Jls
S 45l 5L 4l Seine aslisg, o) y cgldllas 53 o, LSen
5 S ytog S 10+ ol )3 &g, O kS gm0 b et LB (sl 8L
b lagySh 4 cns |y (aeg JB (il MSB Cluy 55 Joxe
(¥+) izl op5l e led

Ly ssiin (clmpyilS slas Sl slis 350 )3yl adlllas gl
pr-dalS 2 (3:S0ke 503 S)lee 392 JS slapyilS S B, V2
i ey Jl i ()b e sob 4 Sl dix 3003 B9y L (e gde
lap S 350 )5 SWS] ol () JSC8 Y i) el s & o5l
2 S pyielS 09, S sLudsl plas oS sl > (l @ Wl oo (o500
) I8 Lyl s o T ot ) Lol el (oay B Jgluze (2,
ol g B S L(A) WS e by (ogite (Sogll sl IS g
I (YL b 2o ys VY 3500 53) oVl do s IS Lyl ao 5148 a5l o
sl S Ll (1) aespe JSt5 (o lalame 13 (o530 lapjinls
PMTF (g 53 (ss8ace p)alS Glyis & 2l (oo MomdlS 0309 @0 (550
3939 9o 3 MTF by, (ol (YY) S9-i oo, TF/0 °C (slod
bes & LMX hg) & i 1) (o980 slop joelS 5l (6 iy jlaie MlS
e bl s s ) IS Ll Wl e

9 J=S pyidS Slais o oyl me byl aS sl olis ol g,lel U
S92 Sy dia yasS g el Glomiw (o9 Yy 50 (b p S
Lo ogbio p il g JS pyalS slass e o)l byl cnl (1 Jgaz) il
PAE= < 1A) 29 5058 el Gl gy 3 (Stned Capd & 25
dsl s d pueS eyl dis y ST gy 5 bL,l ol 48T Jls
rSoas oy s> bl S 3l Lt (ylel 5T ccpmizmens 1 = +/AR-)
S52s sy 3z 5035 g (ol Glomis (35) ¥ 8 b (egbae 5 S ppinls
(r=+/39%) 291 yugd (£o880 pyaulS (5, S0jlul 3550 1 bl oyl Lol il

1. Mukhopadhyay C, Vishwanath S, Eshwara VK, Shankaranarayana SA, Sagir A. Microbial quality of well water from rural
and urban households in Karnataka, India: a cross-sectional study. J Infect Public Health 2012; 5(3): 257-62.

2. Bukh AS, Hansen E, Roslev P. Detection and persistence of clinical escherichia coli in drinking water evaluated by a rapid

enzyme assay and gPCR. Advances in Microbiology 2012; 2(3): 252-62.

3. Girones R, Ferrus MA, Alonso JL, Rodriguez-Manzano J, Calgua B, Correa AA, et al. Molecular detection of pathogens in
water--the pros and cons of molecular techniques. Water Res 2010; 44(15): 4325-39.

4. Maheux AF, Huppe V, Boissinot M, Picard FJ, Bissonnette L, Bernier JL, et al. Analytical limits of four beta-glucuronidase
and beta-galactosidase-based commercial culture methods used to detect Escherichia coli and total coliforms. J Microbiol
Methods 2008; 75(3): 506-14.

5. Douterelo I, Boxall JB, Deines P, Sekar R, Fish KE, Biggs CA. Methodological approaches for studying the microbial
ecology of drinking water distribution systems. Water Research 2014; 65: 134-56.

6. Fiksdal L, Tryland I. Application of rapid enzyme assay techniques for monitoring of microbial water quality. Curr Opin
Biotechnol 2008; 19(3): 289-94.

7. Eaton AD, Franson MAH. Standard methods for the examination of water & wastewater. Washington, DC: American Public
Health Association; 2005.

8. Mirhendi H, Nikaeen M. Wastewater microbiology. Tehran, Iran: Tehran University of Medical Sciences Publications; 2004.
[In Persian].

AY \Y‘ib)l.ed/\ o)lmis/\\‘ JLV/WM;JPUQIA—)LQ:—Q?UM

WWW.Mmui.ac.ir


https://hsr.mui.ac.ir/article-1-834-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-11 ]

T mle 29 S0 LS 25 53 g 3T et SIS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

WA Jlae /N olacd VY Jls oMl plss s alovo

Berger SA. Increased protection afforded by the defined substrate technology Colilert system by its ability to detect Shigella
R-glucuronidase. Letters in Applied Microbiology 1994; 19(1): 53-6.

Nikaeen M, Pejhan A, Jalali M. Rapid monitoring of indicator coliforms in drinking water by an enzymatic assay. Iran J
Environ Health Sci Eng 2009; 6(1): 7-10.

Chao KK, Chao CC, Chao WL. Suitability of the traditional microbial indicators and their enumerating methods in the
assessment of fecal pollution of subtropical freshwater environments. J Microbiol Immunol Infect 2003; 36(4): 288-93.
Buckalew DW, Hartman LJ, Grimsley GA, Martin AE, Register KM. A long-term study comparing membrane filtration with
Colilert defined substrates in detecting fecal coliforms and Escherichia coli in natural waters. J Environ Manage 2006; 80(3):
191-7.

Eccles JP, Searle R, Holt D, Dennis PJ. A comparison of methods used to enumerate Escherichia coli in conventionally
treated sewage sludge. J Appl Microbiol 2004; 96(2): 375-83.

Hashemi Karouei SM, Eslamifar M, Zazouli MA. Determination of fecal coliform contamination of water supplies in some
rural areas of Sari, Iran with most probable number test. J Mazandaran Univ Med Sci 2013; 23(104): 89-95. [In Persian].
Rompre A, Servais P, Baudart J, de-Roubin MR, Laurent P. Detection and enumeration of coliforms in drinking water: current
methods and emerging approaches. J Microbiol Methods 2002; 49(1): 31-54.

Geissler K, Manafi M, Amoros |, Alonso JL. Quantitative determination of total coliforms and Escherichia coli in marine
waters with chromogenic and fluorogenic media. J Appl Microbiol 2000; 88(2): 280-5.

George |, Petit M, Servais P. Use of enzymatic methods for rapid enumeration of coliforms in freshwaters. J Appl Microbiol
2000; 88(3): 404-13.

Caruso G, Crisafi E, Mancuso M. Development of an enzyme assay for rapid assessment of Escherichia coli in seawaters.
J Appl Microbiol 2002; 93(4): 548-56.

Fricker EJ, Fricker CR. Use of two presence/absence systems for the detection of E. coli and coliforms from water. Water
Research 1996; 30(9): 2226-8.

George |, Petit M, Theate C, Servais P. Use of rapid enzymatic assays to study the distribution of faecal coliforms in the Seine
river (France). Water Sci Technol 2001; 43(12): 77-80.

Garcia-Armisen T, Prats J, Servais P. Comparison of culturable fecal coliforms and Escherichia coli enumeration in
freshwaters. Can J Microbiol 2007; 53(6): 798-801.

Edberg SC, Allen MJ, Smith DB. National field evaluation of a defined substrate method for the simultaneous enumeration of
total coliforms and Escherichia coli from drinking water: comparison with the standard multiple tube fermentation method.
Appl Environ Microbiol 1988; 54(6): 1595-601.

WWW.Mmui.ac.ir


https://hsr.mui.ac.ir/article-1-834-fa.html

[ Downloaded from hsr.mui.ac.ir on 2025-12-11]

Journal of Health System Research Received: 12.02.2015

Vol. 12, No. 1, Spring 2016 Accepted: 27.07.2015

Comparison of Microbial Quality Assessment of Water Sources Using Multiple Tube
Fermentation Technique and Enzymatic Assay

Maryam Hatamzadeh®, Bibi Fatemeh Nabavi', Mahnaz Nikaien?, Akbar Hassanzadeh®

Original Article
Abstract

Background: Microbial monitoring of aquatic sources is essential in the correct management of these vital sources.
Multiple tube fermentation (MTF) technique is currently used for assessment of the microbial quality of water
sources. However, today enzymatic assay has been presented as an alternative approach for detecting indicator
bacteria. The purpose of this study was to compare enzymatic assay with MTF technique in terms of the detection of
total and fecal coliforms in potable and non-potable waters.

Methods: A total of 64 samples were collected from different water sources (potable, spring, well, and aqueduct
water, and wastewater effluent). Detection of total and fecal (Escherichia coli) coliforms was performed using MTF
method and enzymatic assay using LMX broth. The relationship between the parameters measured by the two
methods was tested using the Pearson correlation. The sensitivity, specificity, and accuracy of enzymatic assay were
also evaluated.

Findings: Statistical analysis of results showed a high correlation between total and fecal coliform measurements by
the two methods. Enzymatic assay had a sensitivity, specificity, and accuracy of 92, 95, and 94 percent, respectively.

Conclusion: Due to the advantages of enzymatic assay, such as its relatively high sensitivity, accuracy, and speed,
and simultaneous detection of total coliforms and E. coli, enzymatic assay using LMX can be used as an alternative
method to MTF.
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