3rd
INTERNATIONAL
CONGRESS ON
ENVIRONMENTAL
HEALTH 2014

Allied Health Sciences School of Polytechnic Institute of Porto,
Portugal



Title:

3th International Congress of Environmental Health: Proceedings Book
30 Congresso Internacional de Saude Ambiental: Livro de Resumos

Edition:
15t Edition / Book in 1 Volume, 520 pages

Authors / Editors:

Vieira da Silva, Manuela; Oliveira, Rui; Rodrigues, Matilde; Nunes, Mafalda;
Santos, Joana; Carvalhais, Carlos; Rebelo, Andreia; Freitas, Marisa; Xavier, Ana

Publisher:

(ESTSP-IPP)
Scientific Area of Environmental Health of Allied Health Sciences School of Polytechnic Institute of Porto
Area Cientifica da Escola Superior de Tecnologia da Saude do Instituto Politécnico do Porto

Design / Layout:
4CS

Local / Date:
Porto / November 2014

ISBN:
978-989-20-5086-7

Legal Deposit:
384046/14

DISCLAIMER:

This book contains information obtained from authentic sources. Reasonable efforts have been made to publish reliable data and
information, but the authors, as well as the publisher, cannot assume responsability for the validity of all materials or for the
consequences of their use. Neither this book nor any part may be reproduced or transmitted in any form or by any means,
electronic or physical, including photocopying, microfilming, and recording, or by any information storage or retrieval system,
without prior permission in writing from the Scientific Area of Environmental Health of ESTSP.

All rights reserved. Authorization to photocopy items for internal or personal use may be granted by Scientific Area of
Environmental Health of ESTSP.

Trademark notice: Product or corporate names may be trademarks or registered trademarks, and are used only for identification
and explanation, without intent to infringe.

(ESTSP-IPP)
Scientific Area of Environmental Health of
Allied Health Sciences School of Polytechnic Institute of Porto

Rua de Valente Perfeito, 322
4400-330 Vila Nova de Gaia
Porto - Portugal

t. +351 222061 000

f. +351 222 061 001

e. geral@estsp.ipp.pt

w. www.estsp.ipp.pt

© 2014 by Scientific Area of Environmental Health of ESTSP-IPP



ICEH
CISR

Microbiological Characterization of Thermal Waters

Authors: Adriana Machadol, ManuellAan'Lml’2, Stephanie Ferreiral'Z, Jorge Condeg01’2‘3,5andra Motal’z,
Anabela Moreiral’z, Antonio August01’2'4

1 Department of Biomedical and Public Health Laboratory Sciences, School of Allied Health Sciences of
Polytechnic of Porto, Portugal

2 Research Centre of Health and Environment, School of Allied Health Sciences of Polytechnic of Porto, Portugal

3 Portuguese Blood Bank and Transplantation Institute, Portugal

4 Biogerm, SA, Maia, Portugal

Presenting Author: Email: mas@estsp.ipp.pt | Tel.: +351 222 092 128

INTRODUCTION:

Thermal waters are used for disease prevention or treatment, for rehabilitation or welfare. The health risks
associated with the use of these waters depends not only on the nature of the waters, but also on the manner
of its use and the immune status of users. Exposure to microorganism scan occur through inhalation,
ingestion or contact. The related severity and diversity of diseases leads to the verification of bacteriological
standards established by law in order to ensure its quality and safety.

OBJECTIVES:
To characterize microbiologically thermal waters of the northern region of Portugal.

MATERIALS AND METHODS:

We conducted a study on water microbiological analysis results of northern Portugal, obtained between
January 3, 2013 and December 12, 2013. The microbiological parameters studied to characterize the
thermal waters included total microorganisms count at 37°C , 24 hours; microorganisms count at 22 °C, 72
hours; and Escherichiacoli and other coliforms, Enterococcus spp, sulphite-reducing anaerobes spores,
Pseudomonasaeruginosa and Legionella spp detection. These parameters were analyzed according to
sampling location (Vichy shower, water jet, bath tub, water captation, and water filter) and time (December
to April and May to November). We classified the results according tomicrobiological standards established
by Portuguese law (Ministerial Order no. 1220/2000 of December 29).

RESULTS AND DISCUSSION:

We studied 158 water samples’ records. Results are presented in Tables 1 and 2. Of all records, 54,1% of
samples were in compliance regarding microorganisms count at 37°C, and 91,08% regarding microorganisms
at 22°C. All samples were considered satisfactory for £. col/, total coliforms and sulphite-reducing
anaerobes spores counts, regardless the sampling location. Enterococcus spp counts were in compliance with
standard values in 99,4% of total samples, while 98,7% presented satisfactory Psevdomonasaeruginosa
count. Satisfactory samples’ frequency seems to be evenly distributed along the year (table 2).

Table 1 - Absolute and relative frequency of samples (n (%)) in compliance with microbiological standards, according to sampling location.

Sampling location

i i i Vich . Water water
Microbiological parameter S‘t,i'l'l'jj:;d showo)aIr V\I(e:}tt;r;)et B?:g;l“)'b filter captation TOTAL
(n=27) (n=50) (n=27)
Microorganisms at 37 °C (n=158) <5CFU/ml 16 (59,3) 9 (33,3) 16 (59,3) 17 (34,0) 27 (100,0) 85 (53,8)
Microorganisms at 22 °C (n=158) <20 CFU/ml 26(96,3) 18 (66,7) 27 (100,0) 46(92,0) 27 (100,0) 144 (91,1)
Coliforms (n=158) < 0/250 ml 27 (100,0) 27 (100,0) 27 (100,0) 50 (100,0) 27 (100,0) 158 (100,0)
Escherichia coli(n=158) < 0/250 ml 27 (100,0) 27 (100,0) 27 (100,0) 50 (100,0) 27 (100,0) 158 (100,0)
Enterococosspp (n=158) <0/ 250 ml 27 (100,0) 27 (100,0) 26(96,3) 50 (100,0) 27 (100,0) 157 (99,4)
Pseudomonas aeruginosa (n=158) < 0/250 ml 27 (100,0) 27 (100,0) 26(96,3) 49 (98,0) 27 (100,0) 156 (98,7)
sulphite-reducing anaerobes <0/50ml 52 (100,00 27(100,00 27(100,0) 50(100,0) 27(100,0) 158 (100,0)
spores (n=158)
Legionella spp (n=7) < 0/1000 ml 0 (0,00) 0 (0,00) 0 (0,00) 7 (100,00) 0 (0,00) 7 (100,00)
TOTAL N (%) 16 (59,26) 9(33,33) 16 (59,26) 17 (34,00) 27(100,00) 85 (53,80)
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Table 2 - Absolute and relative frequency of samples (n, (%])) in compliance with microbiological standards, according to sampling time.

Sampling location and time

Microbiological Vichy shower Water jet Bath tub Water filter Water pump
parameter (n=27) (n=27) (n=27) (n=50) (n=27)
Dec - May- Dec - May- Dec - May- Dec - May- Dec - May-
Apr Nov Apr Nov Apr Nov Apr Nov Apr Nov

Microorganisms at 9 7 3 6 6 10 10 7 12 15
37°C (75,0) (46,7) (25,0) (40,0) (50,0) (66,7) (50,0) (23,3) (100,0) (100,0)

Microorganisms at 12 13 7 11 12 15 18 28 12 15
22 °C (n=158) (100,0) (86,7) (58,3) (73,3) (100,0) (100,0) (90,0) (93,3) (100,0) (100,0)

Coliforms 12 15 12 15 12 15 20 30 12 15
(100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0)

Escherichia coli 12 15 12 15 12 15 20 30 12 15
(100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0)

Enterococosspp 12 15 12 15 11 15 20 30 12 15
(100,0) (100,0) (100,0) (100,0) (91,7) (100,0) (100,0) (100,0) (100,0) (100,0)

Pseudomonas 12 15 12 15 11 15 19 30 12 15
aeruginosa (100,0) (100,0) (100,0) (100,0) (91,7) (100,0) (95,0) (100,0) (100,0) (100,0)

Sulphite-reducing 12 15 12 15 12 15 20 30 12 15
anaerobes spores (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0) (100,0)

Legionella spp 0 0 3 4
(0,0) (0,0) (100,0) (100,0)

CONCLUSION:

Despite of the reduced number of non-conform results, this study provides indicators for the development of
improvement and corrective measures, to ensure microbiological quality and safety of the use of thermal
waters.
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