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Cold Chain Management
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The Importance of Food Cold Chain

® Every year, 400,000 people around the world die from foodborne iliness,
10% ill every year from food contamination. In US, 1 in 6 fall ill from food-
related iliness, with 128,000 being hospitalized and 3,000 dying every year.

® For organizations that find themselves caught up in a food scandal, the
consequences for their reputation, brand loyalty, and bottom line can be
dire and long-lasting. According to a PwC study, the cost of a single
adulteration verdict resulting from foodborne iliness can be up to 15% of an

annual revenue.

1 in 6 people contract foodborne
ilinesses each year.




O

uwuunsmaas

nswauuns:uuladadnd
vovuUs:infilny auun 3
(W.F.2560-2564) g

aWnuiuAruENSsUNS




‘Vlﬁﬂ’]ﬂﬁ'i‘i/iaﬂ 3 YR8

gNSANEATN 1 NIFHAILWANLAAITEUUNILGRUNIY
gNSANEATN 2 N1IWAILILATIATIINUFIU
LALHIDIUILANUEATAIN

gNsANEAIN 3 Nsiaundadeatuayuaulad
ARNG







- e
45

-

:

I
-
e
(7))
-
O
L=

2







Mapping the vaccine cold chain

What happens when a vaccine leaves the manufacturer?
It's anything but simple, especially when the vaccine
requires ultra-cold temperatures.
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Manufacturer National storage facility Regional hospital Health center Vaccination
outreach
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Post-Harvest

Food Loss occurs when food escapes its intended use: to be eaten!
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The difference between

FOODLOSS & FOOD WASTE

takes place at happens at
Production Retail
Postharvest Consumption

Processing stages
Distribution
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Food and Agriculture
Organization of the
United Nations
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Approximately M=y

of Thailand's

fresh fruit and
vegetables are

lost before

reaching

consumers,
because of

poor storage, 7\ A
transport and # |

distribution.
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THE FOOD THAT GOES STRAIGHT IN THE BIN

BAGGED SALAD TOTAL APPLES TOTAL
M Field losses: 17% WASTE M Field losses: 11% WASTE

B Processing losses: 15% M Processing losses: 2% 4 0
%

N/
' M Retail waste: 1% ‘ M Retail waste: 0.2%
B Consumer waste: 35% ~  HConsumer waste: 27%

M Action plan: Buy-one-get-one-free - W Give customers better
deals to be replaced by mix-and-match advice on how to store fruit at home
with other fresh items

=~=_  BAKERY

e ey, MFieldlosses:5%

s 0 B Processing losses: 14%

8@ " "~ H Consumer waste: 25% B Consumer waste: 17%

= HFewer products to be displayed. Customers B Conducting trials of new e
to be given tips on how to use stale bread longer-life varieties to reduce spoiling

BANANAS TOTAL WASTE
B Field losses: 2% B Retail waste: 1%

3 W Processing losses: 7% B Consumer waste: 10%

T M Fruit to be displayed in ‘hammocks' to protect it on shelves@

GRAPES TOTAL
B Field losses: 6% WASTE

B Processing losses: 0.5%
B Retail waste: 0.5%
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Keep clean Separate raw

and cooked

Keys to
Safer Food

Cook

Use safe water
thoroughly

and raw materials

Keep food at
safe temperatures

----------- £2) 100°C (165°F)

60°C (140°F)

TEMPERATURE
DANGER ZONE

€

5°C 40°F)

........... 0°C 32°F)

"Source: World Health Organization’s Five Keys o Safs

This mfograpiwo has been developed for educatonal purposes 8 d
medical advice. Should you have any GUesHons or conceens about &

® 2015 AEA Intemational Holdings Pte, Lid. All righls reserved

on. It 1= not a substitute for professional



90°C

80°C

70°C

60°C g

50°C

40°C

30°C

20°C

10°C

0°C

72°C-82°C (165°F-180°F)

Keep HOT FOODS at
60°C (140°F) or hotter

60°C T

DANGER cteria grow rapidly over

this temperature range

Keep REFRIGERATED FOODS
at 4°C (40°F) o

4°C
(40°F) ¢

Keep FROZEN FOODS
at -18° (0°F) or colder

Temperature-food poisoning
bacteria erow best in the
temperature range between 5'C
and 60'C. This is referred to as the
“ temperature danger zone ”. This
means that we need to keep
perishable food either very cold
or very hot, in order to avoid food

poisoning.
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What is Cold Chains ?

A cold chainis a temperature-controlled supply
chain. An unbroken cold chainis an
uninterrupted series of storage and distribution
activities which maintain a given temperature
range. It is used to help extend and ensure
the shelf life of products such as fresh
agricultural produce, seafood, frozen

food, photographic film, chemicals

and pharmaceutical drugs.

Logistics



What is Cold Chain Logistics?

TEMPERATURE COLD CHAIN
LOGISTICS + CORTROL LOGISTICS

(REFRIGERATION)

Major Sectors : Food and Beverages, Bio-Pharmaceutical

The Cold chain logistics infrastructure

Supply
Storage
Procurement

* Precooling System  « Relfrigerated * Cold Storage *» Refrigerated * Retail, Terminal,
« Farms (Rural Trucks « Warehouses Trucks Markets, Factory,
Markets) *» Refrigerated * Refrigerated Ports, Airport
« Manufacturers Railway Wagons Railway Wagons
* Refrigerated Cargo * Refrigerated Cargo

Containers Containers



Cold Chain Management

. ' COLD CHAIN
Supply Chain CONTROL
Py LOGISTICS
(REFRIGERATION)
¢ Precooling System  « Refrigerated « Cold Storage * Refrigerated * Retail, Terminal,
* Farms (Rural Trucks * Warehouses Trucks Markets, Factory,
Markets) * Refrigerated * Refrigerated Ports, Airport
* Manufacturers Railway Wagons Railway Wagons
* Refrigerated Cargo * Refrigerated Cargo
Containers Containers

Fruits & Meat Fish & Dairy Beverages Pharmaceutical
Vegetables Seafood Products

Source: https://sipmm.edu.sgflogistics-transporting-perishable-goods-cold-chain-management/ 3
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TRANSPORTATION

What is Cold Chain Transportation

e —

*A cold chain is a temperature-controlled supply chain.
*An unbroken cold chain is an uninterrupted series of
storage and distribution activities which maintain a
given temperature range.

+It is used to help extend and ensure the shelf life of
products such as fresh

agricultural products, seafood, frozen food,
photographic film, chemicals and pharmaceutical
drugs



Food Supply Chain
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FARMING POST HARVESTING PROCESSING DISTRIBUTION RETAIL CONSUMER




l#@a8L8w (Cold chain)
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1. STUUNNAULEY (Cooling System)
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2. oy (Cold Storage)
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Cold Storage

Freezer Storage



3. NMSVUFILUUAIUANRUYNN (Cold Transport)

n151% Data Logger Lilavufin
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4. N5uUs3UnazN15In MUY

(Cold Processing and Distribution)
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GDP (Good Distribution Practice)

Food Supply Chain
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VACCINE ARRIVAL

The vaccine

supply chain

VACCINE ADMINISTRATION
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7 Wastes of Lean
Waiting Defects Overproduction Inventory
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Transportation Motion Over-processing
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Polystyrene foam (PS foam)
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Twist end of bag tightly. Fold over. Wrap rubber band
securely around fold-

over to ensure closure.
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Expanded A —
polystyrene
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Insulated container lid

Warm coolant

Product

2-mil plastic liner

Insulated container

Outer corrugated box

Dryice &

Proper fold-over
bag closure

Seafood

2-mil sealed
plastic bag
double-bagged)

Dryice

~ -

Absorbent pads

Expanded #4
polystyrene
foam cooler
bottom
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Dryice
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Dry ice blocks

Product

Dry ice blocks

2-mil plastic liner

Insulated container

Outer corrugated box

Dryice label

Packaging Frozen Seafood Shipments With Dry Ice

polystyrene
foam cooler top A

Dry ice —_‘: f/r_* A | l;‘

Proper fold-over
bag closure

Expanded o — J

Seafood

2-mil sealed
plastic bag
(double-bagged)

Dry ice

Absorbent pads e — 2 >

Expanded 74
olystyrene L

0am cooler
bottom L

Outer /

corrugated
box

Dryice ___Sm—
label S R
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Toeldinugs

Expanded
polystyrene
foam cooler top

Ice in 2-mil sealed
plastic bag
(double-bagged)

Proper fold-over
bag closure

Seafood

2-mil sealed
plastic bag
(double-bagged)

Ice in 2-mil sealed
plastic bag

(double-bagged) —,;

Absorbent pads

2-mil sealed
plastic bag

Expanded
polystyrene i 7
foam cooler

bottom }

Outer : 1

corrugated |
box — ___S== ,
y









