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1. INTRODUCAO

Sacolas plasticas tém sido utilizadas largamente para transportar alimentos dos
pontos de venda (como por exemplo, supermercados, padarias, casas de carnes,
horti-frutis) até a casa do consumidor. Outras opc¢des como caixas de papeldo e
sacolas de diversos materiais reutilizaveis, entre elas pano e/ou lona também sao
usadas, porém com menos frequéncia.

O objetivo deste trabalho foi avaliar a ocorréncia de microrganismos nessas
embalagens de transporte.

2. OBJETIVO

Determinar a ocorréncia de bactérias e fungos que deteriorem alimentos ou
causem risco a saude em trés tipos de embalagens utilizadas para transporte de
compras do supermercado a casa das pessoas: sacolas plasticas, caixas de
papeldo e sacolas de pano reutilizaveis (ecobags).

Esta avaliacdo tem como finalidade verificar o nivel de contaminantes dessas
embalagens que séo oferecidas ao consumidor, antes da utilizagdo para colocagao
das compras.

3. PROCEDIMENTOS

3.1. MATERIAL
Foram avaliados trés tipos de embalagens para transporte de compras:

» Sacolas plasticas (fornecidas pelos estabelecimentos de compra)

» Caixas de papelao reutilizadas (caixas de papeldo fornecidas pelos proprios
estabelecimentos, que serviram originalmente como embalagens de
produtos vendidos nos locais)

» Sacolas de pano reutilizaveis (ecobags) (fornecidas pela empresa responsavel
pelas coletas)

Estas embalagens foram provenientes de todas as regides da cidade de S&o
Paulo: zona norte, zona sul, zona leste, zona oeste e centro.

Foram coletadas 10 sacolas plasticas e 10 caixas de papeldo em estabelecimentos
comerciais de cada regido, perfazendo o total de 50 sacolas plasticas e 50 caixas
de papelao.

Com relacdo as sacolas de pano (ecobags de algoddo) foram coletadas 50 sacolas
ja usadas por consumidores (independente de terem sido limpas ou néo).

As amostras (sacolas plasticas e caixas) foram coletadas nos caixas, onde ficam a
disposicdo dos consumidores e encaminhadas ao laboratério para andlise. As
sacolas de pano usadas foram coletadas mediante troca por uma nova e
encaminhada a ja usada pelo consumidor ao laboratério para analise.

No total foram analisadas 50 sacolas plasticas, 50 caixas de papeldo e 50 sacolas
de algodao (ecobags).
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3.2. METODOLOGIA ANALITICA

As amostras para andlise foram coletadas de cada embalagem de transporte
atraves da técnica de swab.

Para a técnica de swab (zaragatoa) utilizou-se bastonetes de madeira contendo
algodao na extremidade.

A metodologia foi baseada no Compendium of methods for the
microbiological examination of foods.

3.3. MICRORGANISMOS PESQUISADOS
« Contagem de bactérias totais
» Contagem de fungos (bolores e leveduras)
» Contagem de coliformes totais
» Contagem de coliformes fecais (termotolerantes)
» Contagem de Escherichia coli

3.4. PROCEDIMENTO LABORATORIAL

Na técnica de swab ocorre a remocao dos microrganismos de uma &rea delimitada,
atraves da fricccdo do “swab” umedecido com solucéo estéril na area demarcada
através de gabarito na superficie a ser testada (100 sz)_ A seguir, é colocado em
tubo contendo um volume conhecido de solugcéo tampéao, sendo entdo agitado. No
extrato resultante foram pesquisados 0s microrganismos citados no item 4.3,
através dos meios de cultura especificos para cada tipo e incubacdo em tempo e
temperaturas preconizadas, de acordo com Compendium of methods for the
microbiological examination of foods.

Os resultados foram expressos em numero de microrganismos/cm2 (UFC/cmz).

3.5. MEIOS DE CULTURA UTILIZADOS
* Plate Count Agar (OXOID) — lote 1019028 — validade 03/2016
 Potato Dextrose Agar (OXOID) — lote 1035174 — validade 04/2016
* Violet Red Bile Agar (OXOID) — lote 1051431 — validade 06/2016
« Brilliant Green Bile 2% Broth (OXOID) — lote 872399 — validade 02/2015
* EC Medium (DIFCO) — lote 0236558 — validade 07/2015
* Levine Eosin Methylene Blue Agar (BBL) — lote 0004384 — validade 10/2013
« Lactose Broth (DIFCO) — lote 348987 — validade 10/2015
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3.6. AMOSTRAGEM

A empresa responsavel pela coleta de todas as embalagens (sacolas plasticas,
caixas de papelédo e sacolas de pano) e transporte até o laboratério foi a BUREAU
VERITAS.

As caixas de papeldao foram cobertas com sacos plasticos esterilizados por
radiagdo gama cobalto no momento da coleta e encaminhadas ao laboratério
dessa forma, evitando-se assim interferentes durante o transporte.

As ecobags , assim como as sacolas plasticas foram colocadas individualmente
dentro de sacos plasticos estéreis (radiacdo gama cobalto) e fechados, sendo
entdo transportadas ao laboratério.

As amostras de sacolas plasticas e caixas de papeld o vieram separadas por
regido, mas sem a identificagéo dos estabelecimento s onde foram coletadas.
Foi verificada nas sacolas plasticas a presenca ou nao do Selo de Qualidade.

As ecobags (sacolas de pano) vieram num unico bloco de 50 unidades sem
separacao por regido ou identificagéo do local onde foram coletadas.

Em algumas delas acompanhava a informacdo se haviam sido higienizadas
ou lavadas antes do uso.
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AMOSTRAS DE RECEBIDAS PELO LABORATORIO:

REGIAO CENTRO

CAIXA DE
ESTABELECIMENTO SACOLAPLASTICA PAPELAO
SELO QUALIDADE

1 OK N OK

2 OK N OK

3 OK N OK

4 OK N OK

5 OK N OK

6 OK N OK

7 OK N OK

8 OK N OK

9 OK N OK

10 OK N OK

REGIAO NORTE
CAIXA DE
ESTABELECIMENTO SR RS A PAPELAO
SELO QUALIDADE

1 OK N OK

2 OK N OK

3 OK S OK

4 OK N OK

5 OK N OK

6 OK N OK

7 OK S OK

8 OK N OK

9 OK N OK

10 OK N OK
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REGIAO SUL
CAIXA DE
ESTABELECIMENTO SACOLA PLASTICA PAPELAO
SELO QUALIDADE
1 OK N OK
2 OK S OK
3 OK S OK
4 OK N OK
5 OK N OK
6 OK S OK
7 OK S OK
8 OK N OK
9 OK N OK
10 OK S OK
REGIAO LESTE
CAIXA DE
ESTABELECIMENTO SACOLSPLUL 14 PAPELAO
SELO QUALIDADE
1 OK N OK
2 OK N OK
3 OK N OK
4 OK N OK
5 OK N OK
6 OK N OK
7 OK N OK
8 OK N OK
9 OK S OK
10 OK N OK
REGIAO OESTE
CAIXA DE
ESTABELECIMENTO SACOLA PLASTICA PAPELAO
SELO QUALIDADE
1 OK N OK
2 OK N OK
3 OK N OK
4 OK N OK
5 OK N OK
6 OK N OK
7 OK N OK
8 OK N OK
9 OK N OK
10 OK N OK
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SACOLA DE PANO
AMOSTRA LAVADA OU HIGIENIZADA ANTES
DO USO
1 OK NAO INFORMADO
2 OK N
3 OK S
4 OK S
5 OK N
6 OK N
7 OK N
8 OK N
9 OK N
10 OK N
11 OK N
12 OK N
13 OK N
14 OK N
15 OK N
16 OK N
17 OK N
18 OK N
19 OK N
20 OK N
21 OK N
22 OK N
23 OK N
24 OK N
25 OK N
26 OK N
27 OK N
28 OK N
29 OK N
30 OK N
31 OK N
32 OK N
33 OK N
34 OK N
35 OK N
36 OK N
37 OK N
38 OK N
39 OK N
40 OK S
41 OK N
42 OK N
43 OK N
44 OK N
45 OK N
46 OK N
47 OK N
48 OK N
49 OK N
50 OK N
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4. RESULTADOS

Os resultados obtidos se encontram nas tabelas a seguir:

REGIAO NORTE

SACOLAS PLASTICAS

Bactérias Coliformes Coliformes : Bolores e
. . : E.coli

totais totais fecais Leveduras
1 ND ND ND ND ND
2 ND ND ND ND ND
3 ND ND ND ND ND
4 ND ND ND ND ND
5 12,0 ND ND ND 1,0
6 2,0 ND ND ND 1,0
7 1,0 ND ND ND 1,0
8 4,0 ND ND ND 1,0
9 3,0 ND ND ND 1,0
10 3,0 ND ND ND 1,0
M 2,50 ND ND ND 0,60

CAIXAS DE PAPELAO
Bactérias Coliformes Coliformes : Bolores e
. . : E.coli

totais totais fecais Leveduras
1 1,0 ND ND ND 60,0
2 28,0 4,0 2,0 2,0 25,0
3 1,0 ND ND ND 9,0
4 45,0 5,4 3,0 3,0 20,0
5 62,0 15,0 15,0 15,0 20,0
6 54,0 12,0 10,0 8,0 18,0
7 15,0 5,0 ND ND 10,0
8 4,0 ND ND ND 6,0
9 56,0 18,0 18,0 18,0 42,0
10 8,0 3,0 ND ND 8,0
M 27,4 6,24 4.8 4,6 21,8
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REGIAO SUL
SACOLAS PLASTICAS
Bactérias Coliformes Coliformes . Bolores e
: . . E.coli

totais totais fecais Leveduras
1 4,0 ND ND ND 10,0
2 2,0 ND ND ND ND
3 1,0 ND ND ND ND
4 1,0 ND ND ND ND
5 3,0 ND ND ND 1,0
6 ND ND ND ND ND
7 ND ND ND ND ND
8 1,0 ND ND ND 1,0
9 ND ND ND ND ND
10 1,0 ND ND ND 1,0
M 1,3 ND ND ND 1,3

CAIXAS DE PAPELAO
Bactérias Coliformes Coliformes . Bolores e
: . . E.coli

totais totais fecais Leveduras
1 10,0 3,0 3,0 ND 5,0
2 14,0 5,0 5,0 5,0 3,0
3 1,0 ND ND ND 7,0
4 7,0 2,0 2,0 ND 11,0
5 17,0 12,0 6,0 6,0 21,0
6 9,0 5,0 3,0 3,0 2,0
7 6,0 ND ND ND 1,0
8 16,0 10,0 7,5 5,0 1,0
9 9,0 2,0 1,0 1,0 5,0
10 15,0 9,0 9,0 9,0 2,0
M 10,4 4.8 3,65 2,9 5,8

MICROBIOTECNICA CENTRO DE ASSESSORIA EM HIGIENE AMBIENTAL LTDA

R: ALVORADA, 184 - CEP 04550-000 FONE: 3846-6834 FAX: 3846-9799 e-mail: microbiotecnica@microbiotecnica.com.br
WWW. MICROBIOTECNICA.COM.BR

10




MICROBIOTECNICA

SERVICOS DE QUALIDADE

REGIAO LESTE

SACOLAS PLASTICAS

Bactérias Coliformes Coliformes . Bolores e
: . . E.coli

totais totais fecais Leveduras
1 3,0 ND ND ND 2,0
2 2,0 ND ND ND 1,0
3 4,0 ND ND ND 2,0
4 1,0 ND ND ND ND
5 1,0 ND ND ND ND
6 4,0 ND ND ND 1,0
7 5,0 ND ND ND 1,0
8 1,0 ND ND ND ND
9 5,0 ND ND ND 1,0
10 ND ND ND ND ND
M 2,6 ND ND ND 0,8

CAIXAS DE PAPELAO
Bactérias Coliformes Coliformes . Bolores e
: . . E.coli

totais totais fecais Leveduras
1 62,0 22,0 10,0 10,0 10,0
2 20,0 5,0 5,0 5,0 20,0
3 3,0 ND ND ND 5,0
4 42,0 18,0 14,0 12,0 40,0
5 87,0 35,0 24,0 24,0 12,0
6 11,0 1,0 ND ND 9,0
7 29,0 17,0 10,0 4,0 27,0
8 40,0 20,0 20,0 20,0 11,0
9 31,0 21,0 ND ND 12,0
10 9,0 ND ND ND 4,0
M 33,4 13,9 8,3 7,5 15,0
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REGIAO OESTE

SACOLAS PLASTICAS

Bactérias Coliformes Coliformes . Bolores e
: . . E.coli

totais totais fecais Leveduras
1 6,0 ND ND ND 3,0
2 3,0 ND ND ND ND
3 1,0 ND ND ND ND
4 2,0 ND ND ND 1,0
5 1,0 ND ND ND ND
6 5,0 ND ND ND 2,0
7 7,0 ND ND ND 2,0
8 6,0 ND ND ND 2,0
9 4,0 ND ND ND 1,0
10 4,0 ND ND ND ND
M 3,9 ND ND ND 1,1

CAIXAS DE PAPELAO
Bactérias Coliformes Coliformes . Bolores e
: . \ E.coli

totais totais fecais Leveduras
1 58,0 8,0 8,0 8,0 16,0
2 4,0 ND ND ND 7,0
3 33,0 12,0 12,0 9,0 3,0
4 17,0 4.0 4,0 4,0 8,0
5 43,0 22,0 15,0 15,0 25,0
6 15,0 7,0 7,0 5,0 9,0
7 12,0 6,0 ND ND 5,0
8 16,0 9,0 ND ND 7,0
9 56,0 28,0 28,0 28,0 34,0
10 8,0 ND ND ND 6,0
M 26,2 9,6 7,4 6,9 12,0
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REGIAO CENTRO

SACOLAS PLASTICAS

UFCl/cm*®
Bactérias Coliformes Coliformes . Bolores e
: . . E.coli

totais totais fecais Leveduras
1 10,0 ND ND ND 2,0
2 4,0 ND ND ND ND
3 ND ND ND ND ND
4 1,0 ND ND ND ND
5 34,0 ND ND ND 8,0
6 2,0 ND ND ND ND
7 10,0 ND ND ND 10,0
8 10,0 ND ND ND 8,0
9 3,0 ND ND ND 1,0
10 ND ND ND ND ND
M 7,4 ND ND ND 2,9

CAIXAS DE PAPELAO
UFCl/cm”®
Bactérias Coliformes Coliformes . Bolores e
: . . E.coli

totais totais fecais Leveduras
1 54,0 18,0 ND ND 42,0
2 21,0 7,0 ND ND 15,0
3 30,0 10,0 10,0 8,0 8,0
4 66,0 32,0 20,0 8,0 41,0
5 28,0 11,0 11,0 ND 9,0
6 131,0 64,0 30,0 30,0 10,0
7 25,0 8,0 ND ND 20,0
8 118,0 50,0 50,0 50,0 20,0
9 12,0 ND ND ND 25,0
10 19,0 13,0 5,0 5,0 41,0
M 50,4 21,3 12,6 10,1 23,1
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SACOLAS DE PANO

Bactérias Coliformes Coliformes . Bolores e
. . : E.coli
totais totais fecais Leveduras
1 54,0 11,0 ND ND 12,0
2 10,0 ND ND ND 8,0
3 3,0 ND ND ND 2,0
4 3,0 ND ND ND ND
5 20,0 8,0 ND ND 3,0
6 12,0 6,0 ND ND 7,0
7 22,0 5,0 ND ND 10,0
8 1,0 ND ND ND 10,0
9 2,0 ND ND ND ND
10 2,0 ND ND ND 5,0
11 16,0 7,0 ND ND 19,0
12 6,0 2,0 ND ND 10,0
13 13,0 7,0 ND ND 3,0
14 4.0 1,0 ND ND 3,0
15 14,0 9,0 ND ND 2,0
16 3,0 ND ND ND 3,0
17 9,0 ND ND ND 4,0
18 5,0 ND ND ND 6,0
19 3,0 ND ND ND 3,0
20 8,0 ND ND ND 1,0
21 51,0 25,0 ND ND 25,0
22 19,0 12,0 ND ND 2,0
23 3,0 3,0 ND ND ND
24 5,0 ND ND ND 2,0
25 8,0 ND ND ND 6,0
26 3,0 ND ND ND ND
27 2,0 ND ND ND 2,0
28 18,0 8,0 ND ND 6,0
29 2,0 ND ND ND ND
30 24,0 10,0 ND ND 2,0
31 9,0 ND ND ND 1,0
32 16,0 2,0 ND ND 3,0
33 7,0 2,0 ND ND 3,0
34 19,0 6,0 ND ND 15,0
35 20,0 5,0 ND ND 13,0
36 14,0 2,0 ND ND 7,0
37 3,0 ND ND ND 2,0
38 2,0 2,0 ND ND ND
39 24,0 13,0 ND ND 14,0
40 64,0 21,0 ND ND 35,0
41 1,0 1,0 ND ND ND
42 18,0 ND ND ND 12,0
43 8,0 ND ND ND 4,0
44 15,0 4.0 ND ND 7,5
45 27,0 8,0 ND ND 17,0
46 6,0 ND ND ND 1,0
47 21,0 15,0 ND ND 14,0
48 15,0 10,0 ND ND 5,0
49 17,0 10,0 ND ND 10,0
50 3,0 3,0 ND ND 3,0
M 13,08 4,36 ND ND 7,5
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MEDIAS FINAIS:

SACOLAS PLASTICAS
UFC/cm?
Bactérias Coliformes Coliformes ) Bolores e
: . ) E.coli
totais totais fecais Leveduras
3,54 ND ND ND 1,34
CAIXAS DE PAPELAO
UFC/cm?
Bactérias Coliformes Coliformes . Bolores e
: . ) E.coli
totais totais fecais Leveduras
29,56 11,16 7,35 6,4 15,54
SACOLAS DE PANO
UFC/cm?
Bactérias Coliformes Coliformes . Bolores e
) ) ; E.coli
totais totais fecais Leveduras
13,08 4. 36 ND ND 7.5

5. REPRESENTACAO GRAFICA DAS MEDIAS DOS RESULTADOS
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6. COMENTARIOS

Os resultados obtidos revelaram que com relacdo a contaminacao por bactérias as
caixas de papeldo foram quem apresentaram maior quantidade quando
comparadas com as sacolas plasticas e as ecobags (sacolas de pano).

Com relacdo aos grupos de bactérias pesquisados verificamos que nas sacolas
plasticas analisadas néo foi encontrada a presenca de coliformes totais, nem fecais
e nem Escherichia coli, enquanto que nas ecobags (sacolas de pano) em 58% das
amostras detectamos a presenca somente de coliformes totais, nao sendo
detectados nem coliformes fecais e nem Escherichia coli.

Ja nas amostras de caixa de papeldo foi verificado nas amostras analisadas que
80% das amostras apresentaram coliformes totais, 62% das amostras
apresentaram coliformes fecais e 56% Escherichia coli.

As sacolas plasticas evidenciaram uma quantidade menor de contaminacdo por
fungos (bolores e leveduras) quando comparadas as embalagens caixa de papelao
e ecobags (sacolas de pano).

A baixa contaminacdo detectada nas sacolas plasticas sugere que a matéria prima
utilizada apresentava-se ja sem muitos contaminantes ou ainda que o processo de
fabricacdo das mesmas auxiliou na redugdo da possivel carga inicial presente,
resultando num produto final com reduzida presenca de contaminantes quer sejam
fungos, quer sejam bactérias. Os resultados encontrados também podem sugerir
gque o armazenamento dessas sacolas plasticas nos locais de venda nédo tem
contribuido com relagéo a contaminacao.

As caixas de papelao revelaram elevada carga microbiana quando comparada as
sacolas plasticas (cerca de 8X mais para bactérias e 12X mais para fungos), além
da presenca de bactérias do grupo coliforme e inclusive Escherichia coli. Estas
contaminacdes podem ser oriundas da propria matéria prima dessas caixas, como
das condicdes de armazenamento quando ainda com seus produtos originais ou
até mesmo do armazenamento nos estoques para seu reaproveitamento.

As ecobags (sacolas de pano) revelaram uma carga de bactérias em média 4X
superior e de fungos 5X maior quando comparadas as sacolas plasticas, com o
agravante da deteccdo de coliformes totais em varias delas. Sugere-se que essas
contaminacdes sejam originadas pela propria utilizacéo e reutilizacdo das mesmas.

MICROBIOTECNICA — C.A.H.A. S/S LTDA.

Roberto M. Figueiredo Jod&o Francisco Almeida Rita de C. Saloméo
C.R.B.M.N.1°Reg.1003-SP C.R.Q.S.P.4°Reg N°04160298 C.R.B.M.N. 1°Reg.6962-SP
MICROBIOTECNICA CENTRO DE ASSESSORIA EM HIGIENE AMBIENTAL LTDA 16

R: ALVORADA, 184 - CEP 04550-000 FONE: 3846-6834 FAX: 3846-9799 e-mail: microbiotecnica@microbiotecnica.com.br
WWW. MICROBIOTECNICA.COM.BR




MICROBIOTECNICA

SERVICOS DE QUALIDADE

7. IDENTIFICACAO DO CLIENTE

CLIENTE: PLASTIVIDA INSTITUTO SOCIO-AMBIENTAL DOS P LASTICOS
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