JKAU: Met., Env. & Arid Land Agric. Sci., Vol. 21, No. 2, pp: 87-100 (2010 A.D./1431 A.H.)
DOI: 10.4197/Met. 21-2.7

The Microbiological Quality of Sabil (Free) Drinking
Water in Makkah Al-Mukarramah during Ramadan 2007

Bassam H.H. Mashat

Department of Environmental and Health Studies, the Custodian of the
Two Holy Mosques Institute for Hajj Research,
Umm Al-Qura University, P.O. Box: 4123, Makkah Al-Mukarramah,
Saudi Arabia

balmashat@hotmail.com

Abstract. Eighty six samples of Sabil water were collected during 19-
29 of Ramadan 1428A.H. (1-10 October 2007) and examined using
standard methods of analyses for drinking water, which include viable
counts for total viable bacterial count (TVB), coliform bacteria count
and presence of E.coli. In addition, water samples were examined for
the presence of potential pathogens, and tested for their resistance to
antibiotics by the disc diffusion method. Also, the occurrence of
filamentous fungi together with bacteriological parameters was
assessed in this study. Sabil water has a high bacterial contamination.
Coliforms (39.71%), E. coli (13.24%) and other pathogenic bacteria
were widely represented in the investigated Sabil water. In a first step
to screen the waters for potentially pathogenic properties, 163 (47.8%)
of the isolates showed a- or y-haemolysis on human blood agar media.
Among the haemolytic isolates, 45.1% were resistant to clindamycin
and 52.3% to ampicillin. The most commonly isolated genera with
these potentially pathogenic features were Bacillus spp.,
Streptococcus spp. Staphylococcus spp., Corynebacterium spp.,
E.coli, Proteus mirabilis, Proteus vulgaris, Pseudomonas aeuginosa,
Aeromonas veronii, Acinetobacter spp. and Aeromonas hydrophila.
While the most frequently isolated fungal species were Alternaria
spp., Aspergillus spp., Cladosporium spp., Epidermophtton spp.,
Microsporum spp., Penicillium spp. The high bacterial contamination
in Sabil water is related to human skin transmission and, probably to
misuse of the water, such as using the same cups for drinking to
perform the ritual washing, i.e. wodow (ablution).
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Introduction

One of the most common forms of charity in Makkah is to establish
public drinking fountain for Sabil - free - water inside or outside
mosques, where fresh Zamzam water — accessible only from a special
well in the holy city — is made available to worshipers and passersby.
But, in the holy month of Ramadan, most of the mosques in Makkah
establish small tankers containing Zamzam water in their dooryard. The
water is treated before distribution to consumers by a series of sand
filters, micro filters and ultraviolet disinfection. Therefore, it is generally
of good quality for drinking from its source, but if not properly protected
during filling up, could be subjected to contamination. Human activities
have a strong impact on the environment, especially on water sources,
which are a reservoir for pathogens. Potable water has been described as
a reservoir because several non-coliform bacteria (e.g. Pseudomonas
aeuginosa, Serratia marcescens, Flavobacterium meningo-septicum,
Aeromonas hydrophila, etc.) can grow in relatively pure water (Black et
al., 1979; Millership & Chattopadhyay, 1985). These microorganisms
may, be present in drinking water that has acceptable levels of coliform
bacteria (i.e. one coliform bacterium per 100 ml) (Jurado et al., 2002).
Water contamination is of particular concern in hospitals, where potable
water in sinks, showers, toilets, dialysis water, ice and ice machine, water
baths, efc., has been found to be a source and reservoir of pathogens, and
control practices are directed to interrupt their transmission to the patient
(Rutala et al., 1997). However, outside hospitals, humans are subjected to
many other, rather uncontrolled, sources of pathogenic bacteria.

Some social activities involving the use of water are also potential
sources of pathogenic bacteria. The microbiology of these waters is less
known and rarely studied, but should be considered deserving special
interest; because of its high pathogenic potential. One of the most
extended social activities common in Makkah during the holy month of
Ramadan, is the use of Sabil water dispensers, such as water fountain to
offer drinking water near most of the mosques.

We have addressed our attention to Sabil water, because these
waters might present a source of potential risk to health. Therefore the
objectives of this project are to determine the:

1. Bacteriological quality of Sabil water in Makkah.
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2. Potential health risk of viable bacterial isolates of Sabil water.

3. Susceptibility of these isolated bacteria to the commonly used
antibiotics.

Methods

Samples (1000 ml) were collected using sterile bottles from 68
tankers of Sabil water in Makkah during 19-29 of Ramadan 1428A.H (1-
10 October 2007). Samples were transported to the laboratory on ice for
analysis and processed within 6h of collection. All water samples were
tested for the presence and enumeration of total coliforms, E. coli and
total viable bacterial count (TVB).

Single samples of Sabil water were mixed with Colilert® media
(IDEXX Labs, Westbrook, Maine) in sterile 120-mL polycarbonate
containers and then sealed in QuantiTray/2000® containers. Generally,
undiluted samples (100 mL) were used. QuantiTrays were incubated for
24 h at 35°C. After incubation, QuantiTrays were examined under long
wave (366 nm) ultraviolet light, and wells that both turned yellow and
fluoresced were counted as E. coli positive. Combinations of numbers of
large and small yellow, fluorescing wells were used to determine total
coliforms and E. coli density. All enumerations were performed using a
most probable number (MPN)-based system with a quantification range
between <1 and >2419.6 colony forming units (CFU) per 100 ml.

For the enumeration of TVB pour plate count method was chosen,
using 1 ml of Sabil water sample and mixing with melted Water Plate
Count Agar (Oxoid) tempered at 44°C. Two sets of plates were prepared
for all samples. One set was incubated aerobically at 37°C for 48 h and
the other set at 22°C for 72 h. All colonies were counted as CFU per
milliliter of the water sample.

The first step in screening the TVB isolates for potentially
pathogenic features consisted of testing their ability to grow on human-
blood agar media. Pure 24-h bacterial cultures were streaked aseptically
on blood agar plates and incubated at 37°C for 24 h (Atlas, 1997). The
observation of clear zones around the bacterial colonies indicated f-
haemolysis; whereas green zones around the colonies suggested a-
haemolysis and no reference was made to as y-haemolysis (Atlas, 1997).
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The isolated microorganisms were also preliminarily examined for
oxdative of fermentative metabolism (oxidation- fermentation basal
medium with 1% glucose), cytochrome oxidase, pigmentation, Gram
stain reaction, and morphology. Gram-negative, non-fermentative
isolates were further identified with the API 20E and API 20NE
(BioMérieux, 69280 Marcy-1Etoile, France). Furthermore, E. coli
isolates were tested whether they belonged to the O157 serogroup. The
diagnostic reagent used was E. coli O157 Latex agglutination test
(Oxoid). Fungal species were isolated on Malt Extract Agar (MEA) and
incubated for 5 days at 25°C. Isolates were identified according to Pitt
and Hocking (1997).

The antibiotic susceptibility of the bacterial isolates was tested using
the Kirby-Bauer quality-controlled disk diffusion method (Raphael ez al.,
1983; and Atlas, 1997). Antibiotic disks (Oxoid) were placed on the
inoculated plates with sterile forceps. The following antibiotics were
tested: ampicillin, augmentin, cefoxitin, cephalothcin, clindamycin,
cotrimoxazole, erythromycin, gentamicin, penicillin G. The Minimum
Inhabitation Concentration (MIC) values of six selected anti-
pseudomonal  antibiotics  (amikacin, aztreonam, ceftazidime,
ciprofloxacin, imipenam, piperacillin) were used to test the antibiotic
susceptibility of Pseudomonas spp. isolates. Organisms were reported as
either resistant or sensitive to tested anti-microbial (Raphael et al., 1983;
and Atlas, 1997). Iron, lead and manganese concentrations were
measured in water samples using standard atomic absorption
spectrophotometric methods (Perkin Elmer 5100PC, Perkin Elmer,
Boston, MA, USA) (Greenberg et al., 1992).

Results

In total, 68 samples of Sabil water were tested for the presence and
enumeration of total coliforms, E£. coli and total viable bacteria count.
According to Saudi regulations, the total coliforms in 100 ml of untreated
potable water must not exceed 3 CFU after 48 h incubation at 37°C,
while the number of Enterococcus, E.coli and related coliform organisms
(including Enterobacter spp., Citrobacter spp., Klebsiella spp.) in 100 ml
of water sample should be zero (SASO, 2000). Thirty six (52.94%) of
Sabil waters samples were positive for total coliforms ranging from 1 to
1011 CFU. In 27 out of the 36 samples (39.71 %), the total coliforms



The Microbiological Quality of Sabil (Free) Drinking Water ... 91

exceeded the acceptable level, while nine (13.24%) of water samples
were positive for E .coli.

Table 1. Total viable bacterial count (CFU mI™ ') of the samples tested at 22 and 37 °C, and
incubated for 48h.

—1 No. (%) of samples

TVB (CFUml ) 22°C 379C
TVB=0 20 (29.41) 18 (26.47)
TVB <20 6 (8.82) 5(7.35)
20<TVB <100 11 (16.18) 3441
100 <TVB <1000 18 (26.47) 11 (16.18)
TVB > 1000 13 (19.12) 31 (45.59)
Total 68 (100) 68 (100)

Table 1 shows the prevalence of aerobic bacteria in the samples
tested, counted as CFU ml™ " at 37 and 22°C. Because the Saudi
legislation do not mention the limitation of TVB in potable water, the
study used the EU standards for TVB, which state that the total number
of bacteria in 1 ml of potable water must not exceed 20 CFU after 24 h
incubation at 37°C, and 100 CFU after 72 h incubation at 22°C (CEU,
1998). From the 68 water samples tested, 54.41% had TVB <100
CFU/ml at 22°C and 33.28% had TVB <20 CFU/ml at 37°C. A total of
341 isolated bacteria were randomly isolated and purified. Different
colony morphologies were observed among the TVB isolates such as flat,
convex, smooth, circular, irregular, finely or coarsely granulated, pinhead
or with larger dimensions. Some of the TVB isolates produced orange
and yellow pigments, whereas red and pink bacteria constituted a small
number of the pigmented isolates.

After streaking the purified bacterial isolates on human-blood agar
plates, a total of 163 (47.8%) bacterial isolates were a- or B-haemolytic
and consisted of 60.74% (99 isolates) Gram-negative and 39.26% (64
isolates) Gram-positive isolates. a-Haemolysis was indicated by 33.13%
(54 isolates) of the total bacterial isolates, of which 19.63% (32 isolates)
were Gram-negative and 13.5% (22 isolates) Gram-positive bacteria. -
Haemolysis was observed for 66.87% (109 isolates) of the TVB isolates,
from which 29.45% (48 isolates) were Gram-negative and 37.42% (61
isolates) Gram-positive bacteria. Table 2 shows the most abundant
species of Gram-positive in water samples from positive species, 32
isolates were Bacillus spp. (19.63%), 14 Streptococcus spp. (8.59%) and
6 Staphylococcus spp. (3.68%) followed by Corynebacterium spp.
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(0.61%).While, however the most abundant genera of Gram- negative in
Sabil water samples were 24 isolates of E.coli (14.72%), 17 Proteus
mirabilis (10.43%), 17 of Proteus vulgaris (10.43%), 10 of Pseudomonas
aeuginosa (6.13%) followed by 2 isolates of Aeromonas veronii (1.84%)
and one isolate of Aeromonas hydrophila (0.61%) and Acinetobacter spp.
(0.61%). All isolates of E. coli were negative for 0157 strains. Many
isolates could not be identified with the API system due to the limitations
of the database, which are often mentioned, especially when we are
referring to environmental isolates (Armas and Sutherland, 1999).

Table 2. Most abundant species isolated from Sabil water.

species Number Percentage (%)
Bacillus spp. 32 19.63
Corynebacterium spp. 1 0.61
Staphylococcus spp. 6 3.68
Streptococcus spp. 14 8.59
Acinetobacter spp. 1 0.61
Aeromonas hydrophila 1 0.61
Aeromonas veronii 2 1.23
Escherichia coli 24 14.72
Proteus mirabilis 17 10.43
Proteus vulgaris 17 10.43
Pseudomonas aeuginosa 10 6.13
Unidentified isolates 38 23.31
Total 163 100

The antibiotic resistance of bacterial isolates is presented in Table 3.
The most effective antibiotics were gentamicin, augmentin and cefoxitin,
where detected the resistance rates were 7.44%, 12.4% and 13.2%,
respectively among 121 isolates of Sabil water. However, resistance
against cotrimoxazole, erythromycin, penicillin G and cephalothcin rates
of isolates were 29.4%, 29.5%, 30.5% and 35.3% respectively, while the
resistance rates of isolates of clindamycin and ampicillin were 45.1% and
52.3%, respectively. The susceptibility of P. aeuginosa to different
values of six selected anti-pseudomonal antibiotics was also tested as
shown in Table 3. Of the 10 isolates of P. aeuginosa, ciprofloxacin
displayed the best inhibitory activity (100% of strains susceptible),
followed by amikacin (30%), ceftazidime (30%) and aztreonam (10%),
while 70% and 60% of P. aeuginosa isolates were resistant to piperacillin
and imipenam, respectively.
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Fungal species were detected in 29 water samples (42.65%) where
most positive samples contained only one fungus species. The fungal
isolates of water samples included species of Epidermophtton spp. from
11 samples (16.18%), Penicillium spp. from 8 samples (11.76%),
Aspergillus spp. from 5 samples (7.35%), Alternaria spp. from 2 samples
(2.94%), Cladosporium spp. from 2 samples (2.94%),and Microsporum
spp. from 1 sample (1.47%).

The levels of iron, lead and manganese found in this study were all
within the Saudi recommended standard (SASO, 2000. The detection
limit for lead was 0.05 mg I"', for iron 0.05 mg 1" and for manganese
0.0l mg 1.

Discussion

One of the most common forms of charity in Makkah is to establish
public drinking fountain of Sabil inside or outside the mosques, where
fresh water is distributed freely to worshipers and passersby. But in the
Holy Month of Ramadan, most of the mosques in Makkah establish small
tankers containing Zamzam water in their dooryard. Therefore the
microbial quality of Sabil water is of great interest as many consumers
use it in Ramadan as an alternative to municipal water. The tankers of
Sabil water are usually filled up by illegal vendors, who carry Zamzam
water in plastic containers of 20 or 30- liters size, which they fill
themselves from filling point at the King Abdul Aziz station; then
transport these plastic containers to fill up the tankers of Sabil.

Zamzam water before distribution to consumers at the King Abdul
Aziz station filling point is treated by a series of sand filters, micro filters
and ultraviolet disinfection; therefore the source of Sabil water is
generally of good quality for drinking. But if water is not properly
protected during filling up, it could be subjected to contamination.

The current study used TVB tests as one of several methods
available for monitoring Sabil water overall quality. They do not deal
with the problem of water safety and therefore, do not indicate the
possible presence of human pathogens. However, a monitor guideline
value has been established for TVB levels in drinking water, but effective
treatments including disinfection can yield water with a concentration of
viable bacteria as low as 20 CFU ml™ after incubation at 37°C for 24h,
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and 100 CFU ml™ after incubation at 22°C for72h. The results of this
study show that 45.59% and 61.76% of samples exceeded the acceptable
recommendation level at 22°C and at 37°C respectively. Some specific
isolates present in water have been shown to be opportunistic pathogens
in immune-compromised individuals, or through routes of exposure other
than consumption.

There is no evidence, neither from epidemiological studies nor from
correlations with the occurrence of opportunistic pathogens, that TVB
values alone directly relate to health risk (WHO, 2001). Consequently,
the presence of microorganisms in drinking water is not a health concern
for the general public. Of 68 samples of Sabil water, 27 (39.71 %)
exceeded the acceptable level of total coliforms, while nine (13.24%)
were positive for E. coli. However, coliform bacteria are a natural part of
the flora of the intestinal tract of warm-blooded mammals, including
man, and can be found in their wastes. Therefore coliform bacteria are no
longer regarded as indicators of faecal contamination, but are of use as
indicators of general microbial quality. The presence of total coliforms
and E. coli indicates incidence of contamination and potential presence of
pathogenic enteric microorganisms (Bharath er al., 2003). The same
results have been reported by Ghenghesh et al. (2007) who isolated E.
coli from 14% of water samples obtained from 50 mosques in Tripoli,
Libya. These results are also in line with the findings of some studies,
which have examined the contamination of water used for drinking and
for rituals in houses of worship of other religion. For example,
Phatthararangrong et al. (1998) detected E. coli from 29% of 76 water
samples when they examined the bacteriological quality of Holy Water
from Thia temples in Songkhia Province.

The presence of potential pathogens in this study was proved by the
identification of some pathogenic microorganisms. Of the original 341
TVB isolates, 163 (47.8%) bacteria showed a- or f-haemolytic and the
identified. bacterial isolates were associated with bacterial pathogenesis
including: Prot. mirabilis, Prot. vulgaris, Streptococcus spp., P.
aeuginosa, Staphylococcus spp., A. veronii, A. hydrophila, Acinetobacter
spp. and Corynebacterium spp. Antibiotic analysis showed that TVB
isolates were more resistant to clindamycin and ampicillin respectively,
while isolated P. aeuginosa were more resistance to piperacillin and
imipenam respectively.
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Furthermore the presence of the genera Staphylococcus spp.,
Streptococcus spp., Acinetobacter spp. and Pseudomonas spp. in Sabil
waters is an indication for hand contamination and inoculation from
human skin (Holland ez al., 1985 and Holland, 1993). Transmission
occurs by contact with infected hands and fingers, although some other
water misuses cannot be ruled out. In the case of Sabil water, the use of
bare hands, at every stage in filling up the tankers and filling the plastic
containers from filling points is a probable source of bacterial
contamination. The contributions made by hands to the contamination of
drinking water, have been emphasized by research in South America,
where the quality of vended polythene-bagged water was much improved
by filling the bags through a funnel instead by hand. These findings are
in line with those reported previously from Ghana by Obiri-Danso et al.
(2003).

Although filamentous fungi in water are commonly thought to pose
no potential public health problems, some of the fungi isolated from
Sabil water, such as Alternaria spp. and Penicillium spp. (i.e. P.
citrinum), have some toxigenic potential, and could constitute some
health risk. It is therefore advisable to count fungal propagules in routine
microbiological studies of water and to establish baselines.

Lead, iron and manganese are the most common sources of
consumer complaints on water. The tankers of Sabil water are mainly
made of iron, many have frequently undergone considerable corrosion
and have been shown to readily contaminate the water supply with metal
particulates or turbidity-producing materials (Pelig-Ba er al., 1991). High
iron concentrations are not directly a health risk, but can cause
unpleasant odor and taste (Smedley, 1995). The levels of iron, lead and
manganese found in this study were all within the Saudi recommended
standard (SASO, 2000).

Our findings show that most samples of Sabil water are in
unacceptable quality and may pose health hazards to worshipers and
passersby, particularly to children, elderly and immunocompromised
consumers. The author suggests that:

1. The health and environmental authorities should have an
important role in providing guidance and supervision to personnel in
charge of mosques, to ensure that the appropriate quality of drinking
water is provided to worshipers and passersby.
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2. lllegal vendors should be prohibited.

3. The legal vendors must receive education in food hygiene, and a
similar case must be made for other street vended waters.

Conclusions

The findings of this study show that most samples of Sabil water are
in unacceptable quality conditions. The health and environmental
authorities should take proper measures to ensure that good quality of
drinking water is provided for worshipers and passersby in mosques and
in front of some private homes.

References

Armas, A.B. and Sutherland, J.P. (1999) A survey of the microbiological quality of bottled
water sold in the UK and changes occurring during storage, Int. J. Food Microbiol., 48: 59-
65.

Atlas, R.M. (1997) Principles of Microbiology, 2™ ed., W.C. Brown Publishers.

Black, H.J., Holt, E.J., Kitson, K., Maloney, M.H. and Phillipps, D. (1979) Contaminated
hospital water supplies, Br. Med J., 1: 1564-1565.

Bharath, J., Mosodeen, M., Motilal, S., Sandy, S., Sharma, S., Tessaro, T., Thomas, K.,
Umamaheswaran, M., Simeon, D. and Adesiyun, A.A. (2003) Microbial quality of
domestic and imported brands of bottled water in Trinidad, Int. J. Food Microbiol., 81: 53-62.

Council of the European Union (1998) Council Directive 98/83/EC of 3 November 1998 on the
quality of water intended for human consumption, Off’ J. Eur. Commun., 1.330: 32.

Ghenghesh, K.B., Belhaj, K., Algaui, A., Alturki, E., Amal Rahouma, A. and Abeid, S. (2007)
Bacteriological quality of drinking water obtained from mosques in Tripoli, Libya, The
Libyan Journal of Infectious Diseases., 1: 49-53.

Greenberg, A.E., Clesceri, L.S. and Eaton, A.D. (1992) Standard Methods for the Examination
of Water and Wastewater, 18" ed., American Public Health Association, Washington.

Holland, K.T. (1993) Nutrition of cutaneous resident microorganisms, In: Microflora of the Skin,
Noble, W.C. (ed.), Cambridge: Cambridge University Press, pp: 33-72.

Holland, K.T. and Kearney, J.N. (1985) Microbiology of skin, In: Methods in Skin Research,
Skerrow, D. and Skerrow, C.J. (eds.), New York: John Wiley, pp: 433-473.

Jurado,V., Ortiz-Martinez, A., Gonzalez-del Valle, M., Hermosin, B. and Saiz-Jimenez, C.
(2002) Holy water fonts are reservoirs of pathogenic bacteria, Environ. Microbiol., 4: 617-
620.

Millership, S.E. and Chattopadhyay, B. (1985) Aeromonashydrophila in chlorinated water
supplies, J. Hosp. Infect., 6: 75-80.

Obiri-Danso, K., Okore-Hanson, A. and Jones, K. (2003) The microbiological quality of

drinking water sold on the streets in Kumasi, Ghana, Letters in Applied Microbiology, 37:
334-339.



98 Bassam H.H. Mashat

Pelig-Ba, K.B., Biney, C.A. and Antwi, L.A. (1991) Trace metal concentration in borehole
waters from the upper regions and the Accra plains of Ghana, Water, Air and Soil Pollution,
103: 71-89.

Phatthararangrong, N., Chantratong, N. and Jitsurong, S. (1998) Bacteriological quality of
Holy water from Thai temples in Songkhla Province, southern Thailand, J. Med. Assoc.,
Thai., 81: 547-550.

Pitt, J.I. and Hocking, A.D. (1997) Fungi and Food Spoilage, ™ ed.), Aspen Publishers,
Gaithersburg, MD, USA.

Raphael, S.S., Bryant, N.J., Hyde, T.A., Inwood, M.J., Mellor, L.D., Spencer, F. and
Thomson, S. (1983) Lynch’s Medical Laboratory Technology, 4" ed., Saunders.

Rutala, W.A. and Weber, D.J. (1997) Water as a reservoir of nosocomial pathogens, Infect.
Control Hosp Epidemiol., 18: 609-616.

SASO-Saudi Arabian Standards Organization (2000) Unbottlled Drinking Water, No 701.

Smedley, P.L., Edmunds, W.M., West, J.M., Gardner, S.J. and Pelig-Ba, K.B. (1995) Health
Problems Related to Groundwater in the Obuasi and Bolgatanga Areas, Ghana, British
Geological Survey Technical Report WC/95/43, 122 pp.

WHO (2001) Guidelines for Drinking-Water Quality, 2™ ed., Microbiological Methods, vol. 1.
World Health Organization, Geneva.



The Microbiological Quality of Sabil (Free) Drinking Water ... 99

Dt Sl 38 and) oo Zm gl 5 Ssal 35

bldia G s abow
gl Slan¥ Cpdy il e gadl aols gee canaall g il Egadl) anid
Lo gl Ly ) dSLaall — Lo jSall 480 £V VP L — (o il of dmala

elaly 5 il ddsall o) sl anl Judl olpe yiiad L alSiasal
gole s Gladdl e Bl dandl 028 & 3580 Cua el Sl A%
b a Car g el el Ll (line e b Lasead s il
i S A Jaandl ol dan gl g1 5K 33 all aans ) Al
oyl 038 (p0 Al el 455K £ 1) jhlde aaas ) AL
Cilaal 3 iaily A8 yaall & sadl Claliaall Leaulis (520
5l DA Jasad) olse (e Ahie TA en 23 38 53 gl Al )
AoV s 5 =) Gl Y EYA liae YA-YA (e
A all 2l Sl 5l Lk lisall s a5
(Sl S 2l e Jlal) el s eyl slaad Bading
s B coli Lo i a5 oo CalSll g sl sl Ao sana
gl el <) Y ddls) i el 4,aS) gl )
Boal Ly (g S sl A dsa g A all il ekl Ly yhadl)
LS KU sanall e ZEV,A A of s () olaa
ZOX,A G o) LSy by of Wl g 5 a pall dllas 415 3ol
alimall Ao glia aall Allaall L 5S40 SN & sanall (g Z€V,A 5
el LS. S8l Je clindamycin s ampicillin ¢ o))



100

Bassam H H. Mashat

ol ) i A K Y el adaee of Ll sl
¢ Streptococcus spp. « Bacillus spp. 14—l A yadll
« E.coli « Corynebacterium spp. ¢« Staphylococcus spp-
Pseudomonas « Proteus  vulgaris < Proteus  mirabilis
¢ Acinetobacter spp. <«Aeromonas veronii ¢ aeuginosa
& (i Ay pladll Y jal) alaxs Wiy - Aeromonas hydrophila s

« Aspergillus spp. « Alternaria spp. *+— NGl L LY

«Microsporum spp. «Epidermophtton spp. «Cladosporium spp.
atare o ) Al ol Cualk S8 10 L Penicillium  spp.
e Ayl o) oY1 JUaml ADke Lgd Ay el Ay Sl o) Y
o A olall Al e cldadin) dagi g calall 5y 5k
G ulial Jiu gl 3las) Al dsay daally Gl gl e

cJnd) olie B3 Aadlu Geaad A




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


