Consultative Meeting for Stakeholders in Ice Industry
(March 14, 2019)
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Present status of microbiological quality of ice
and sanitation of Ice Plants

Geevika Ganegama Arachchi/ Principal Scientist (Post Harvest Technology)
Email: arachchi.geevika@nara.ac.lk
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Sample types

 |ce making water (Municipal water, well or Tube-well
water),

 |ce from Cold Store and

 Crushed Block ice,

were sampled from each Ice Plant.



3008 (Bwid) O8»

* a8 Becd®O 05Ivn BRG (>®0LwIedsy 8wy BE®,
Eo 09T BHE-Eo 85y ED ©IBN BE W)

* a8t ®RENeDLY OB ¢ alded
* a8l 2O AE ®OB WBIBEWSY VDO ¢ &lded

QW5 0B8R DE®, 5@ alded Basoc0®100wsI®
COBIBN 2.



B ng 83088 OB C¢ Bycddsy D8v
Testing parameters
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»  Faecal coliforms,

»  Escherichia. coli (E. coli) and

> aFe@emnE 3 -8edd D86 BIO § o eedes seduen
awemYe @8sY (Salmonella serotyping was done by Medical
Research Institute, Sri Lanka)



Bacteria:
Living single cells (microscopic)
« Typically a few micrometers in length

» Shapes: Spears, rods, spirals etc.

* Presentin every where: soil, water, hot springs and the deep sea/ earth crust.

Figurel. Microscopic images of bacteria stained with Fluorescent dye

(1 micro meter = 1/1000000 meter)
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Parameters investigated

1. Faecal coliforms

»Found mostly in faeces and intestinal tracts of humans and other
warm blooded animals.

»Not pathogenic always; it is a good indicator of the presence of
pathogenic bacteria.

»High levels of faecal coliform in the water may cause typhoid fever,
hepatitis, gastroenteritis, dysentery and eat infection.

»Found high numbers in wastewater and septic system, animal
wastes, run-off, high temperature and nutrient-rich water.
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Parameters investigated

2. Escherichia coli (E. coli)
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Image 2. E. coli

; : ; Source: From Wikipedia, the free encyclopedia,
> AS faecal |ndlcat0r Organlsm' Eric Erbe, digital colorization by Christopher

Pooley, both of USDA, ARS, EMU.

» Its presence in food generally indicates direct or indirect faecal
contamination and so, lack of cleanliness in handling and improper
storage.

> Bacteria belong to Enterobacteriaceae can also contribute to the
formation of histamine (scombrotoxin) in foods , mainly in fish
belongs to family Scombridae.
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2. Escherichia coli (E. coli)

S 2. E. coli

Source: From Wikipedia, the free encyclopedia,
Eric Erbe, digital colorization by Christopher
Pooley, both of USDA, ARS, EMU.
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3. e Fe@emnc=s (Salmonella serotypes)
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Parameters investigated

3. Salmonella serotypes

>

Salmonella is naturally present environment and also fonud in the intestinal
tract of some human and animals.

Clean water, equipment and other facilities of food-processing are polluted
by cross-contamination with animal faeces/ sewage

>2,500 serotypes of Salmonella

Enteric fever (typhoid fever) - S. Typhi and S. Paratyphi type A, B and C.

High fever, diarrhoea or constipation, headache and sometimes a rash,
intestinal bleeding and perforation, impaired consciousness and even
death if untreated

Symptoms of nontyphoidal salmonellosis by other serotypes include
nausea, vomiting, abdominal cramps, diarrhoea, fever, headache
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Sampling for quality of ice making water
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Ice Making Water
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Escherichia coli (MPN/100 ml)

lce Making Water
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« Sampling of Block-ice in Cold Room (lce-store)
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Standards f& Regulations for potable water and ice

BNYeED IO & om y8AB (SLS (& om0 y823: SLSI Gazette Notification
B e 971:1992) (Ice for 614:2013) 1126/20, 06-04-2000

Parameter use in Food s8ewdyxwd eees 9A (Regulation for

processingand ¥eed BAIs g Fisheries and Aquatic
Catering Services) SNgec88 n==O Resources) - Potable
REemrwsz (Potable water quality
water quality)

<10 MPN / 100ml

Total Coliform <10 MPN /100 ml
DSB8 wo y®renws

<1 /100 ml

Faecal coliform - Not to be <1 /100 ml
DS wo Yo detected/100ml

E. coli - Not to be -
detected/100ml
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o Faecal coliforms : 1 to 1800+ MPN/100ml

o E.coli: 1to 1800+ MPN/100ml
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Findings:

»Ice and ice making water from many Ice Plants were
In contaminated with fecal origin bacteria

o Faecal coliforms : 1 to 1800+ MPN/100ml

o E.coli: 1to 1800+ MPN/100ml
> Some ice were contaminated also with Salmonella

» These ice Is not suitable to be used in fisheries and
food industry.
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Table 03. Summary of total Ice plants investigated for
microbiological quality of ice making water and ice

Total # of # of Ice Plants | Sample types Number of Ice Plants
lce Plants produce Faecal [E. coli [Salmonella
investigated acceptable coliforms | (MPN/| (100 ml)
24 quality/Unaccepta (MPN/ (100 ml)| present
ble quality ice 100 ml) |present
present
51 \Water/
38 31 3
(Unacceptable Tube well
uality ice Ice from
A Y ice) 44 42 5
Store(-18°C)
Ice from
49 46 7
Crusher

(Acceptable quality ice in all three sample types) 3

22



S
N
S

E7
O %0
0
g 0'00
=
o
2,
0
w 0
e @
O
3 00,
K%
(&)
(<))
L
Q%

Ice from Cold Store of Ice Plants
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Ice from Cold Store of Ice Plants
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Number of Ice Plants
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Quality of crushed ice
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Escherichia coli (MPN/100 ml)
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Crushed ice
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Salmonella Brunei
Salmonella Kentucky
Salmonella Tananarive
Salmonella Edinburg

Salmonella Wilmington
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Salmonella Agona



Pathogenic bacteria/Salmonella serotypes

« Salmonella isolates were found in 15 samples across ice making water, ice

from Cold store or crushed ice (Table 03). Salmonella enterica subsp.
enterica serotype Brunei

Salmonella enterica subsp.
« Salmonella serotypes identified among the | enterica serotype Kentucky

15 isolates were Salmonella enterica subsp.
enterica serotype Tananarive

Salmonella Brunei Salmonella enterica subsp.

Salmonella Kentucky enterica serotype Edinburg,

Salmonella Tananarive Salmonella enterica subsp.

enterica serotype Garba VI

Salmonella Edinburg Salmonella enterica subsp.

Salmonella Wilmington enterica serotype Wilmington

Salmonella enterica subsp.

YV V VYV V V V

Salmonella Agona

enterica serotype Agona
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Sources/places for the potential microbiological
contaminations of ice

30



L BT







33






35















(IS




41






How to chemical - disinfecting water
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A Manual (in Sinhala and Tamil Languages):
“Recommendations and methods for producing and
handling ice with care to prevent microbiological
contaminations”
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