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(CONTROL OF MICROBIAL GROWTH IN FOOD)
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Acids used:

6. Control by low pH and organic acids a) Acetic acid

b) Propionic acid

* The major objective of using wgak or.gamc acids is to reduce ¢) Lactic acid
the pH of the food to control microbial growth.
d) Citric acid
* Asthe pH drops below 5.0, some bacteria become injured or e) Sorbicacid
die. f) Benzoic acid
* However the death rate in low pH is not predictable as in the -these acids are used in

case of heat.

vigetable pickles, salad dressing, jam,
carbonated drinks and ....etc.
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Killing kinetics

TDP — thermal death point:

the lowest temperature at which all the
bacteria in a population will be killed within 10
minutes

TDT — thermal death time:

the length of time before all microorganisms
In a population will be killed at a certain
temperature

10



Thermal Death Time Curve

/Thermal death time ik

W
—
O
2
e
- |
w
.©
L0
O
—
L
=
e
O
R
()
e
=
=5
Z

10 20 30 40 50
Time, min

25 Thermal death time curve.
figure




Thermal death point of
pathogenic bacteria of garden crops

Most all of pathogenic bacteria, harmful insects, weed seeds in
soil die at 60°C to 80°C within approximately 10 minutes.

40°C 50°C 60 C f0°C BO'C

| L .

N~
N gt | Maost of all weed sesds

Pathegensc bacteria of all plants

Insacts in 20l

Maost of all pathogenss bacteria,
harmiul insects, Slug, centipeda

Fusarium pythium spacies

Botrylis cinerea

Gasumannomyces

A number of weed seads
| Corticum roitsi, Genera sclerotinia and pathogenic bacteria
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7w1: Webster, C. (2015)

standard measures
thermal death point (TDP)
thermal death time (TDT)
Decimal Reduction Time (DRT = D value)
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Autoclave

Dry Heat Sterilizer

Compgarison Chart

Auteclaving Is a process of
instrument sterilization that
uses time, temperature and
pressure to kill all forms of
microblal life.

Autoclaving requires a
minimum of 121 °C or 250 °F
with steam pressure of 15
PSIG, for 15 minutes,

Autcclaves are
maore expensive.

relatively

Steam autoclave can process
various materials
simultaneously in less time
possible.

Initial purchase price and
cost of ownership is higher

than that of
sterilizers.

dry heat

Dry heat sterilization s
basically sterilizing using an
oven that uses time and
heat to kill all forms of
microbial life.

Dry heat sterilization usually
takes about an hour or so at
340 °F or 2 hours at 320 °F.

Dry heat sterilizers

generally less expensive

sterilization is
slower than

Dry heat
relatively
autoclaving,

Cost of ownership and
purchase price is not more
than that of steam

autoclaves
D3 Difference

= |Between.net




Pressure Regulating Device

l Pressure Gauge  Safety Valve

Autoclave Lid

<+— Auloclave Body

— Steam Release Valve

Vacuum Release Valve

Outer Stand

‘ culture “.lam - b .
I m«*w& Autoclave and hot air oven
T jackel . —— oF
H °C=(°F-32) /1.8

to drain steam supply
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° (1) aAuvadaladannndau (heat sensitive microorganisms)
Tfun waddnAiilidalas

o (2) Qaum?‘zfﬁwumﬁu%’auﬂmﬂmq (thermoduric

microorganisms) leun dlasuasiignuazsr saudaigaalnfiuasuuniiizaing
THANNUANNSAUgININEAaLNAvRILLATITENA b

° (3) aauvsdAnuanudaugs (heat resistant microorganisms)
lawn alasuasuuniise Thainoaune hacteils

+ able to survive pasteurization temperature
treatment.

+ Include some species from Micrococcus,
Enlerococcus. Laclobacillus, Pediococcus,
Baciilus (spores) and Clostridium (spores).
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sterilization) fu msldanufaulunsuilssilamnsnszilasiifiaanuilunsasn g
sivhareida Clostridium botulinum  nszusunslianusauiasfigafigadlv
Aa 12 whaasnn D (12D) dwsusdasaas C. botulinum (3anqn aniazms
wilsgiliignansavinana C. botulinum wia ‘botulinum cook’) dsiiquupi
12194 a1 D aas C. botulinum wirdu 021 wiil adssiu nszuaunislianudau
faaiiazdaclife 252 uni wARAudamsTilAsUanEnsulssfiaansavhanaaiad
aas C. botulinum 18 lumsmsiaadnlsranida (commercially
sterile) vwialianuilaannasanisuding anmadraniwainslianuiaussauiine
msutssungietil Fsdavhaadermuaindialadldauugd 138 — 142° 9 Sl
2—3 3wfl uazussaluanmiilsAannida

Commercial Sterilization (CS)

* Type of Process: high intensity heat process

* Also known as “canning”
* Cans, bottles, bags

* Requires a minimum of 121°C (250°F) moist heat for 15 minnutes




° (2) mﬁ%’ﬂfaw%’auﬁfqmugﬁﬁi’ﬂﬂdﬁ 100° 4 (Pasteurization) Tmaunnsin
nszvdi 60 — 80° @ du msldanufauluniswsiaalsdun nsevin@i 71.7° 9 (Sly
nanatatan 15 3w anufauszauiianunsavhaiede Mycobacterium
tuberculosis GNLﬂuvn'avm'ﬂuLnmm‘lﬁmmwumwmumm'\Lmnfa‘l‘,sﬂfau ‘)
sanvasagnansavhaneiianalsnau qwunwﬂuuu «iu ia Salmonella
sia Shigella 18 angradhanisdamslianasauduld (bulk liquid
egQ) sasldanufaus 64.4° 4 Huearlidaandn 25 wiit weiliiesjsviaada
Salmonella mawuginuanudaugdiuualills (Salmonella

senftenburg 775W)



I

VERSUS
STERILIZATION

Sterilized Pasteurized
products have a products have a
longer shelf-life shorter shelf life

Discovered by Discovered by
Nicolas Appert Louis Pasteur

Eliminates all forms of Only eliminates

microorganisms pathogenic
microorganisms

Can be accomplished in
many ways

Can be accomplished
with heat

Applied in the food
industry, medical
surgery, Packaging
industry, microbiology,
etc.

Mainly applied in
food industry
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Periplasmic space
and peptidoglycan

Gram negative cell envelope Gram positive cell envelope
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Sometimes present Always present

Cell

Capsule membrane

Storage
(or slime layer)

granule

Flagellum Cell wall

Ribosome

Cytoplasm

(no membrane-
Mesosome DNA enclosed organelles)

1pum (chromosome)
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Reduction test
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[. Receiving of Milk

Milk may be delivered to the milk plant in ‘cans’ or ‘tankers’ (Road/Rail).

v The milk in these containers has to be graded, emptied, measured by weight or volume, sampled and
bulked to provide continuity of supply to the pasteurizing equipment.
If milk is received from the milk-chilling centers, it has already been graded, weighed, sampled and

cooled.
Milk reception should be complete within 3-4hours, especially in tropical countries

Nusrat Ali Bhat
Chinmai R Dastikop
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. ansnfiusazaiadufitesedaluanawansieaiy Feanaiinalunisdudenis
wInaaada (growth inhibitory activity) wiesindasduvid (lethal
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. Total bacteria Mold and Yeast E. coli L. monocytogenes
Washing Treatment (log CFU/g) (log CFU/g) (log CFU/g) (log CFUJg)
Deionized water 0.52° 0.31° (). 80" 0.95"
Shightly acidic EW
(SAEW) 1.93° .64 2.40° 2.80°
(5 mg/L ACC)

Strong acidic EW (StEW) b d

(50 mg/L ACC) 1.94 1.57¢ 2.30 2.7(¢
Agqueous ozone c he be b
(5.3 mg OVL water) 1.07° (.88 1.22 1.40

Citric acid (1 %) 1.39% 1.05° 1.50° 1.70°

NaOC1 (100 mg/L ACC) 1.61% 1.38° 2.01° 2.20F

*< Different subscripts show statistical significance (P<0.05) on the same column

In another study, Ding ef al. (2011) investigaied the effects of the same sanitizers for all microorganisms, there was no statistically significant
which were used in Rahman’s research (Rahman et al., 2010a) on the inactivation the slightly acidic and strong acidic EW resulis (Table 6).
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LADNTUAURIAITLAN
CONTACT TIME IN
PART 2 PART 3 PART 4
MINUTES
VETERINARY
INSTRUMENTS FOOD INDUSTRY
EN TESTS HEALTHCARE BY IMMERSION ANR FARMING HARD INNER SURFACES
HARD SURFACES OR FILLING HARD SURFACES
SURFACES
Bacteria — gram positive and
negative including
superbugs 1 minute 1 minute 30 minutes 5 minutes 5 minutes
EN 1656, 13727, 14561,
16615, 14349
Viruses including envelope
and non-envelope — Noro, ) ) ) ) )
Adeno, Polio, Bovine 2 minutes 2 minutes 30 minutes 2 minutes 2 minutes
EN14476, 14675
Yeast — Candida Albicans
EN1657, 13624, 13697, 14562, 5 minutes 5 minutes 30 minutes 5 minutes 5 minutes
16438
Mycobacteria including
Terras, Avium ete 10 minutes 10 minutes 10 minutes 10 minutes
EN14348
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Techniques of Food Preservation

Food Preservation Techniques

Thermal Chemicals

/ Cold Processing Controlling Water \
Pasteurization / \ Preservatives
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!IOCI!E !egu|at|ons.

Kill 99.99% of yeast, bacteria, spores, moulds and viruses. Especially effective against
biofilms.

Fast acting

Spray, wipe and dry (no rinse required) reduces staff time & cost

Completely harmless for customers/children, animals & the environment
Non-hazardous, no special H&S precautions

Multi—purpose application: The same product can be used for many processes from
water treatment, CIP, environmental fogging and surface disinfection

Can be used at ambient temperature, so no need for additional energy costs for heating
the product

Available as packaged, ready to use or in-situ generation for the flexibility of an on site
on demand system at point of use
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Basic Hygiene d— Medium Hygiene ‘J- ! Basic Hygiene
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Packaged Raw
Materials
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Packaged
High Hygiene Finished
Materials

Ingredient
Preparation

General ‘_.

Processing

Ingredient
Preparation

FINAL MICROBIAL REDUCTION

HAZARD REDUCTION

Non-Food Production Areas

Adapted from http://www.ifst.org - Hygienic Air Quality for the Food Industry

wwp Food Product Flow

‘— Airflow
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Aamanmum time of mlubition of treated fibers with BAC

solution (h)

[]I 5% BAC 0.1% BAC 0.03% BAC 0023%BAC
MNicrobe wiv) twiv) i) (viw)
Escherichia coli 264 168 72 24
Enterchacter 264 168 72 p|
Staphylococeus 240 Q8 72 24
Freudomonas 168 48 24 *_
Penicillum 240 72 - -
Aspergillus 240 Q8 - -
Fuzarium 240 98 - -
Mucor 216 12 - -

Bacillus 24 12 -

&
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GENERATOR
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Ultraviolet Water
| Purification Process

GHT ENERGY IN FOOD PRESERVATION

Radiation

se to inactivate MOs on the surface of foods and
thin films of liquid.

* Use extensively in disinfection of equipment,
glassware, and air.

* The optimum wavelengths: 260 nm.

Use of UV light UV light conveyer
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Sterilising

Even after it has been
packaged, gamma rays can
be used to kill bacteria,
mould and insects in food.

This process prolongs the
shelf-life of the food, but
sometimes changes the
taste.

Gamma rays are also used
to sterilise hospital
equipment, especially
plastic syringes that would
be damaged if heated.

oD 1t -

Unloading
raw materials

Sorting

Gamma sterilization of food

Food sterilization by gamma
irradiation IS'the process of exposing food to
ionizing radiation to destroy
microorganisms, bacteria, viruses, or insects
that might be present in the food.

Irradiated food does not become radioactive,
but in some cases there may be some
chemical changes.
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5. Mo PARAMETER FAST FREEZING SLOW FREEZIMNG
i1 Defirnition The food products are exposaed To It refers o freazing in air with nacural
swch a loww tempeaerature whick is circulation or with electric fams
wrell enowugh o imhibit oxidastiwe
=rnd microkisl changes which are
respomsikzle 1o chansze colour amd
flawour.
Z. FAicrobial growth Ther= is mors prompt prevention Prewvention of microbial growth is mot
of miicrobial growwth as prompt as im fast freezing
= Size of ice crystals Emall ice crystals are formed Allowe the formation of large
wrhich does mot lead to cell disruptive ice orystals which damages
disruptiom. the cell
4 Wapor Pressure Wiater vapor gradients ars not lce crystals hawe lowvwer water wapor
formed henos mininmumm pressurs than regions adjscent to cells
dehwydratiomn hence water moweas from cells to
srowwwing cryst=sls henc= cell becomes
dehydrated and permanemtly
d=mag=d
5. Tim= Reduces procaessing time haence Processing time is comparatively high
miicrobial contamination will b= thamn fast freezin=s
l==s=s.
(= Applications Whide applications in industries. Successfully employed for

Freezring of fruits =and vesetables
me=at =nd poultry prodwct=s

cryopreservation of meristems of
pe=as, potato, cassawa, strawberry etc
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Comventional packaging allowed
sorme “beeathing” A new
cavering keeps carbon
monoxide ard other gases
n and adds a puffy
appearance A typical
padage contains
30% Carbon dioxide
69.6% Nitrogen
0.49% Carbon
monoxide
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The meat industry siays
consurmers should pay attentyan
to “wse or freeze” dates, ot just color.
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packaging; MAP)
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wa’ (hurdle technology)
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Hurdle technology

B water Yl temperature
activity
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* Hurdle in a food- Substance or process inhibition

deteriorating process .
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