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ABSTRACT

The enumeration of sulphite-reducing clostridiariravater upon modified
DRCM was evaluated against DRCM and RCM using 80pdes of treated drinking waters
and river waters with or without heat treatmenthef samples.

The recoveries of presumptive sulphite-reducit@stddia were significantly higher on
modified DRCM (85.7% on drinking water and 81.25%rtvers), while 48.75% and 28.5%
respectively on DRCM, and 31.25% and 21.45% on REkAt treatment of samples to 70
C° for 10 minutes prior to filtration reduced both
clostridia and background on modified DRCM but diot affect counts on DRCM. Four
species were identified &ostridium perfringens, C. baratii, C.
ramosum, and C. difficile
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INTRODUCTION

The sulphite-reducing clostridia are normal inheatiis of the intestinal micro-
biota of humans and other mammals. These micro@manform endospores, which allow
the bacteria to survive in almost any habitat,egiterrestrial or aquatic, waiting for favorable
conditions for growth [1].

The enumeration of sulphite-reducing clostridiaised in assessing drinking water quality
in Europe and UK. [2- 8].

Some researchers proposed to use several djpesdia, which include TSC, MCA and
m-CP for recovery oC. perfringensand other sulphite-reducing clostridia from watad a
shellfish [9- 12].

In this study the reinforced clostridia agar ®Cand differential reinforced clostridia agar
(DRCM) failed in isolating the species of clostadiso a new medium was introduced and
compared with RCM and DRCM with and without samptetreatment at 70 C° for the
enumeration of sulphite-reducing clostridia froners and drinking water.

MATERIALS AND METHODS

Samples Field
A total of 80 samples were collected from dmgkwater (60 samples), Ashar river (10
samples) and Garma river (10 samples). The samm@escollected in
sterile 250 ml. Nalgene polycarbonate conical #agkwhich a solution of 2.5%
(W/V) sodium thiosulphate was added as a reduaegtafor any residual chlorine (13).

Enumeration M edia

Reinforced clostridium medium and DRCM were predaaccording to the manufactures
instructions and the new medium, which is calledliired DRCM (m-DRCM) (Table 1).
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Tablel: Comparison between RCM, DRCM, and m-DRCM media.

Component RCM(Oxoid DRCM[14] m-DRCM
(9/1) (9/m (gl
Meet extract 3 9
Yeast extrac 3 2.5
Pepton 1C 1C 7.5
D-Glucost 5 3
Starct 1 1
Sodium aceta 3 4
Sodium chlorid 5 5 5
"Lab lemco" powde 1C
L- cysteir-HCI 0.t 0.t
Sodium sulphit 0.0t 1
Ammonium ferric 0.04 1
(Ihcitrate
ResazurineNa 0.0z
Agar 1t 1t 1t
Polymyxin B 0.0z

The media were autoclaved at 1.5 bar for 15 mipoAmyxin was added to the m-DRCM
after sterilized by filtration.

Analytical Procedures

All samples were filtered in duplicate throudfilipore WCN type membrane filters size
0.45p (Whatman Corp. Japan). One hundred and difitifliters were filtered for each
medium, with and without sample heat treatmenQa€7for 10 min.
The plates were incubated anaerobically in gasgarg either Oxoid anaerobic
gas generating kits (Code No. BR 38) or Al-Raziemohic gas generating kits (B. No.
41317) for 48 h. at 37 C°.
All black colonies were counted as presumptiv@lsite-reducing clostridia. They
were subjected to Gram staining and test for ntihitrate reduction, gelatin liquification
and fermentation of lactose, mannose, galactos@nitog sorbitol, raffinose, salicin and
arabinose. Further more they were identified ugiRg 20 A strips (BioMerrieux).

RESULTS

From Table (2) the isolation of presumptive sulphiéducing clostridia on m-DRCM was
higher than RCM and DRCM for all types of water lgmed.
The counts of presumptive sulphite-reducing cldgirion m-DRCM were higher using
unheated samples (Table 3). Heating of the sanp/@8C” for 10 min.
reduced the counts of sulphite-reducing clostradid the background counts. Both
m-DRCM procedures produced higher counts than DRONMRCM.
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Twenty isolates from m-DRCM and 10 from each DRCiMl &#CM were examined by
Gram staining and subjected to biochemical tesdsAd?l 20 A strips, only four species were
identified asClostridium perfringens(8 from m-DRCM, 2 from RCM and 2 from DRCM),
C. ramosum(5 from m-DRCM, 3 from RCM and 2 from DRCME. baratii (2 from m-
DRCM, 1 from RCM and 1 from DRCM) and finaly. difficile (4 from m-DRCM and 1
from DRCM). The remaining one isolate from m-DRCMur from RCM and four from
DRCM could not be identified to species level.

DISCUSSION

In this study two media have been used for igsgaclostridia from drinking water and
rivers. RCM is based on a basic nutrient mediuneliged in the 1950s
[15]. The use of this medium resulted in non-selecgrowth of other bacteria (Table 2).
Sodium sulphite and ferric citrate are added to R@Nbecome differential RCM which has
been recommended for the detection of sulphite-gieduclostridia in water [14].These two
substrates were used as indicator of sulphite texuby Clostridium which produces black
colonies. However, also this medium failed to dase the background bacteria in
comparison with the new medium m- DRCM which wasvah high selectivity for sulphite-
reducing clostridia and this may be related to, ttia increasing of these substrates (sodium
sulphite and ferric citrate) which are incorporatith polymyxin B provident a high degree
of selectivity and specificity for these bactefTdis medium also contains starch to promote
spore germination and resazurine as a redox iragicat
Some researchers [9, 12] have demonstrated tleaihdhbation temperature of 45 C* appears
to be selective for sulphite-reducing clostridiafextal origin. But in this study the incubation
temperature of 37 C° was found more selective pedific for these bacteria.

In this study the samples were heated at 70 ICIGamin. to kill vegetative cells
and enhance spore germination. From Table (3) theatiment affects the counts of sulphite-
reducing clostridia on m-DRCM but does not afféet tounts on DRCM this may be related
to that the components of the m-DRCM have somebitadns which may not enhance the
spore germination and this agreed with Warnes ateevil (2004) who found that the
conventional methods for the detection of sulph#@ucing clostridia have incorporated heat
killing of vegetative cells of clostridia and comtimating bacteria to identify the presence or
quantify the clostridial spores present. This ifeed by the use of rich medium to promote
spore germination.

We conclude from our study that the incubatiorsamples without heat treatment on m-
DRCM at 37 C° for 48 h. may be the best mediumtlfier enumeration of sulphite-reducing
clostridia from drinking water and rivers.

Table2: Thepercentage of presumptive sulphite-reducing clostridiaon RCM, DRCM and m-

DRCM.
Count per 100 ml upc
RCM DRCM m-DRCM
Sample No. of No. +ve
source samples | sample
No. +ve (%) +ve No. +ve (%) +ve No. +ve (%) +ve
samples samples samples samples samples samples
Ashar river 1C 1C 5 5C 6 6C 1C 10C
Garma rive 1C 8 1 12.t 3 37.8 5 62.5
Drinking 6C 5€ 12 21.4 1 28.t 48 85.7
water
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Table 3: Impact of heat treatment of samples on recovery of sulphite-reducing
costridiaon RCM, DRCM and m-DRCM.

Count per 100 ml upc
RCM DRCM m-DRCM

Not heate Heate: Not heate Heate: Not heate: Heate:
Mean (80 19.4 11t 50 35.¢ 131t 61.7
Rangt 0-79 0-35 2-101 0-87 6-451 1-25¢&
Standarc 21.t 10.2 32.t 28.C 120.t 57.€
deviation
REFERENCES
1-S. Robles; J. M. Rodrigues; |. Granados; and M. Guerrero. Sulphite-

reducing clostridia in the sediment of a high maimtiake (Laguna Grands,Gredos,
Spain) as indicators of fecal pollution. Interridicrobiol. 3: 187-191. (2000).

2- DOE (Department Of the Environment). The baotegical examination
of drinking water supplies. Reportspublic health and medical subjects
No. 71. HMSO. London. (1983).

3- J. R. Postgate. The Sulphate-Reducing Bac&flaCambridge University
Press, Cambridge. (1984).

4- K. M. Emde; D. W. Smith and R. Facey. Initial@stigation of Microbially
Influenced Corrosion (MIC) in a low temperature evatlistribution system. Water
Res. 26: 169-175. (1992).

5- D. P. Sartory; A. M. Pritchard and P. Holmesuieration of sulphite-reducing clostridia
from potable water supplies. Wat. Sci. Tech. 2R-282. (1993).

6- J. M. Odom and Jr. R. Singleton. The SulphateéuiRig Bacteria: Cont-
emporary Perspective. Springer Verlag New York, US®93).

7- P. W. Adcock and C. P. Saint. Rapid confirmatdrClostridium perfringensby using

chromogenic and fluorogenic substrates. Appl. vien. Microbiol. 67: 4382-4384. (2001).

8- Environment Agency. The microbiology of drinkingater — Part 6 — Methods

for the isolation and enumeration of sulphite-readgc clostridia  and

Clostridium perfringens by membrane filtration. Methods for the

Examination of Water and Associated Materials. (2Q02).

9- J. S. Burger; E. M. Nupen and W. O. K. Grabowal&ation of four growth  media for

membrane filtration counting @lostridium perfringens
in water. Water SA. 10: 185-188. (1984)

10- D. P. Sartory. Membrane filtration enumeratiminfaecal clostridia andClostridium
perfringensin water. Water Res. 20: 1255-1260. (1986).

11- T.J. Easterbrook. and P. A. West. Comparisanast probable number and
pour plate procedure for isolation andimeration of sulphite-reducing
Clostridium spores and Group D fecal streptococci from oysterAppl.

Bacteriol. 62: 413-419. (1987).

12- D. P. Sartory. Evaluation of two media for thniembrane filtration enumeration of
Clostridium perfringensfrom water. Lett. Appl. Microbiol. 27: 323-327.928).

13- APHA. Standard Methods for the Examination cité&¥ and Wastewater.

1% ed. American Public Health Association. WashingforC. (1989).

14- 1SO 6461-2. Detection and enumeration of theresp of sulphite-reducing anaerobes
(clostridia) — Part 2. Method by membrane filtrati¢1986).

15- Sara L. Warnes and C. W. Keevil. Work packag€&&a®k 4: Desk studies on feasibility of
horizontal standard rapid methods for the deteatio@lostridium perfringensand
enterococci in sludges, soil, soil improvers, gmayvinedia and biowastes. P: 1-50.
University of Southampton. (2004).

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



ENUMERATION OF SULPHITE-REDUCING CLOSTRIDIA...

by alaiialy cofly Sl AT5EAY Ly gl LSy o Caist)
) sl @yl slaa (e M-DRCM

"’ﬁw‘ L&J daaa Mi

L&

RCM 5 DRCM dulal) Llug¥) s sy 2 € M-DRCM jgaall Lo gll arasinl

uu@uﬂbJM\djﬁqamjuﬂ\amw J.\Sﬂd).\;.d\ bm‘).ujﬂ\ bJ.\S.\u:;u.mSﬂ
d—\uj1ODMJMMJ€70%JJJUJAJIJL€_\XAIMJJBDM\ww 80&5@)&\ A_u');\ )m.\“
50l Ll % 85.7 M-DRCM  Lowsll e oy SU ATl Lisyins SIS ol 501 aall gl
e % 21.45,% 31.25 5 DRCM Lugl le % 28. 5 5% 48.75 (s & 5 oLl % 81.25
(Al e RCM Layl)

¢ "LJ)!); QL\.\:J\ illzs 22 M-DRCM M\ L.ujl\ GJD k_\.\.u‘).\Sﬂ ‘d).\;.d\ \JLJM}N\ LJ).\S.\ e uasaq\
. DRCM L.l h}ugw@
.C. difficile sC. ramosumJC barat||3CIostr|d|um perfrlngensu.m, my}lﬁ\ w&\y\ 4,_3\

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



