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® Functional Food Ingredients

( Texturants /Textural Food

Ingredients : Soft Food Markets )
® Sweeteners
® Preservatives

® Enzymes



Global Food Ingredients Market Specialty Food Ingredients Market

2016-2023 (US $Mn) Share, by Ingredients, 2015-2020
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Categories of Applicable Food Industry

- Ready to Eat Pre-packaged Food & Beverages (Alcoholic and
Non-alcoholic)

- Sauces, dressings and condiments (Cannery, Bottling and Soft
Tetra-pack..)

- Bakery and Seasonal Festival Bakery Items
- Dairy ( Raw ingredients, Semi-products and Finished products)

- Confectionary (Natural ingredients/ colorants & flavour : free from
artificial ingredients )

Major recent trends : Clean Label and Extend the Food Product
Life Cycle with Advanced Food Packaging

- Others (e.g. Pet Food)
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What does Shelf Life Mean?

How Long Something Remains Saleable or Fit for C ption
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Evolution of the food and beverage industry
continues as manufacturers innovate to respond
to new consumer trends

Focus on health and well-being, increasing
Interest in plant-based foods,

Exploration of new flavors and textures

(all these among the top trends for 2020 identified by Innova Clear, low-pH beverages,
Market Insights (Innova 2019) high protein
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Enzymatic hydrolysis is much preferred for its specificity and nutritional application. Hence, in order

to get peptides with desirable properties, controlled hydroly5|s of protein has to be accomplished.
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How is Clear Whey Isolate Made

Through the acidification and purification of whey protein at a low
pH

Protein is hydrolysed, meaning the peptide bonds within protein
molecules re broken down, leaving behind separate amino acids

Have superior bioavailability compared to other forms of whey
protein

Deliver amino acids to the muscles faster than any other form of

et
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Clear Vegan Protein

Soluble pea protein hydrolysate ingredient, is
said to provide functional benefits and serve
as a vegan, allergen-free, and non-animal-
derived source of protein for low-pH
beverages.

provides neutral taste, low viscosity, and
excellent stability and solubility with clear
solution.
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Coffee Protein : Extract from Green Coffee Beans

- Manufacture of Green Coffee Protein Concentrate Using

Jitrafiliration

: LEAST PROCESSED - MOST PROCESSED

( TORRERRRRRTERRN)
Green Coffee In
Bean Extract oo coNcENTRATE y
35-80% ) N 90%+
60 V) PROIEN OTEIN. T PROTEIN
wmecesss  Dietary Supplemen: 1 wiiivon Slower Digesting ast » d , _':7"-’:7 p;,““ digesting*
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Foods and Beverages colored in shades of AQua—Greens
and Blues that are Evocative of Nature

From a wide range of sources like vegetables, fruits, spices, algae
and/or other edible natural sources.

Obtained by physical and/or chemical extraction resulting in a
selective extraction of the pigments relative to the nutritive or
aromatic constituents.

Existed in

Green with health and blue with calm, create a sense of
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Purple Corn Extract Powder Color Foods

Ingredients derived from purple corn can
function as a coloring option in some food
applications

Manufacturers are turning to extract powders
made from fruits and vegetables for both the

functionalities that they offer and the potential
to add important nutrients to formulations.
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Natural Colorants from Fruits &

cookery.

- Its pigment, curcumin, is oil soluble and tends to fade in light, but
has good heat stability.

- ltgives a shade in food systems. Its applications
iInclude pickles, soups and confectionery.
* Chlorophylls / . Chlorophyll is the most widely

distributed natural plant pigment, present in all green leafy
vegetables. Recent development with extraction from the
microalgae

- Chlorophylls are oil soluble and

. Turmeric is a well-known spice, used widely in

and relatively stable when exposed to heat and light. Uses include
sugar confectionery and dairy products.
(Alfalfa Grass, Nettles, Parsley, Spinach)
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Blue color is rare in natural : A natural brilliant blue coloring has been
discovered as the new cyan blue, obtained from red cabbage

Anthocyanins : are water soluble pigments responsible for the attractive red,
purple and blue colors of many flowers, fruits and vegetables. They are

, being reddest in strongly acidic conditions and
become more blue as the pH rises

( Black Grapes, Blackcurrants, Cherries, Elderberries, Red Cabbage,
Strawberries)

Betanin : Color of beetroot when exposed to light, heat and oxygen.

- particularly suited to frozen, dried and short shelf-life products, such as
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Multifunctional Ingredients

Flavor, appearance, texture, sustainability, and
clear labels are all important concerns for
consumers

Multifunctional ingredients also ensure a
product’s characteristics.

- Wrinkle-free drinks

*
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Waste (Food By-Product) Ceads’to New Ingredients
Inside of the cacao pod is lined with a soft flesh and
contains the beans used to make chocolate and a
sweet pulp that surrounds the beans.

In typical chocolate and cocoa ingredient
production, much of the pulp is discarded.

Now it can be used in bakery, frozen desserts,
juices, smoothies, snacks, and chocolate.

The taste of the cacao pod (pulp) ingredients can
range from fruity to zesty with a light acidity.

It is now available as nutritious powders and
extracts, and often sold as freeze-dried packs in its
most natural form of sweeteners

) HARVEST.
ECUADOR

SELECYED
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from Brewery Spent Grain

Functional Properties :

« Most by-products are highly nutritious and can be
excellent low-cost sources of insoluble dietary fiber, B-
glucan, protein and bioactive compounds such as
polyphenols and anti-oxidants.

Spent grain is a

 Most by-products are known to have good hydration food by-product

properties and water holding capacity. from wort
production in the

- Oil holding Capacity of by-products is an essential Prewingprocess.

functional property and perform emulsifying properties and
flavour retention in meat and baked products
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Boost Claims With Fruit Fiber Ingredient

Improve texture and enhance fiber amounts, newly
developed fiber-ingredient derived from

Produce without preservative and allergen-free,
can be used as a standalone snack.

Another benefit is made with high protein and
sugar free with addition of other okara from soy by-

products
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4-{cled Food by-products

Hygienically collection and dewatering by spinning for stabilizing its quality and
prevention of microbial contamination (Moisture content dropped from 70-80%
to 55%+/- 5%)

Blast Freezin g Rapid frozen by blast freezing with proton freezer at -45°C for an hour

Receiving

: Dehydration of food by-products by use of freeze
Freeze d rying drying by sublimation, moisture dropped to 3-6%

. Milling with the high-speed pulverizing
grinder to produce stable okara and
- spent grain powder in 50-60 mesh
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Enzymes for , Dairy

In 2019, DuPont Danisco reported the Nurica-lactase which
allows dairy food and beverage manufacturers the ability to

tweak the sugar, fiber, and lactose contents of the products "w‘&
L s

to meet these claims.

A traditional lactase breaks down lactose into glucose and GENESIStoday Wl
galactose, but the Nurica-lactase goes further and helps Fibera
transform the galactose into galacto-oligosaccharides, which Probiotics
|S the Supports Digestion & Regularity”
. : : . ® @ © e
Finally it results in a total sugar reduction of up to 35% and S e e

| —

the formation of
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Enzymatic Conversion of Lactose by Application of Enzyme Membrane
Reactors Ultrafiltration - UF

Substrate feed
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Galacto-oligosaccharides (GOS) are prebiotic compounds widely used and serve as
soluble dietary fiber for health-promoting effects.
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One trendy new insight :

Consumers prefer to experience flavor fantasies around the
world

- Flavour think beyond vanilla : complicated and flavour
profiles

- Eager to try spicy/salty combinations,
and

- Particular in as the
top three categories that they would be most likely to try
with a spicy option.

rorism
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Smoking Method for Clean Label Smoked Salt

b\ .

New technology enables the creation of
a line of smoked sea salts without the use/
of liquid smoke or chemical additives.

Smoke flavor adds a rich dimension to
foods and beverages and can help food
manufacturers differentiate their products from
competitors’ products with using smoked salt.
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; /ushrooms

Mushrooms are a popular food and ingredient, enjoyed =~ .
for their umami and earthy flavors, health benefits, and MUSHROOM
texture that serves quite well as an alternative to meat. BQOST

)IMMUNESVSTEMSUPPORTT y .

There are even several types of mushrooms recognized
as adaptogens.

2 \Q2\eF o vF s8] (555

Adaptogens—plant substances thought to manage Mushrooms are umque for
stress and induce a sense of well-being their umami content, meaning

. . ‘savory’ or ‘meaty’ taste.
Umami is a pleasant savory taste which has been

attributed mainly to the presence of
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Multifunctional ingredients | ==
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Several flavor companies also rolled out some multifunctional samples with a
twist.

With the application of

_its natural coffee flavor,

natural ginger flavor, and natural cinnamon spice flavor added a nostalgic
taste to the latte made with oat milk and infused with an adaptogenic
mushroom extract to boost energy, promote endurance, and support

recovery.

Ajinomoto featured MSG in applications not normally associated with the
flavor enhancer, including adding a savory nuanced flavor to vanilla ice
cream and a balanced tropical fruit flavor in a seasonal citra made with rice

milk, oats, and MSG.
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Food Technology and Trends

No surprise that this macro trend continues to

Important that we continue to work on food innovation with maximizing the utilization of
natural food resources, reduce food wastage,

Beyond minimizing environmental impacts, sustainability is a multifaceted promise to
consumers, defined by a growing number of micro trends, including upcycling and
social consciousness purchasing associated with human and animal welfare, food by-
products and food security.

Ingredients upcycled from food waste and by-products created during agricultural
harvesting, production, or food processing.

By-product from the dried ugly fruits and veggies (e.g. , cranberry process), still
got all of the health benefits of the plant and also the natural bright green, and red color
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Food Innovation and Business
Opportunities are like chains. There's
always another one coming.




Food Innovation Center (FIC) Team Members

‘ h » ~
Dr. Fong Lai Ying Dr. Man Ka Mun Ms. Olivia Yuen Mr. To Yi Yan
. Carmen . Project Officer Project RA
Associate Professor Lecturer and Project
and Project Director Manager
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Polystar

NIPPON POLYSTR CO.,LTD. (nippon-polystar.co.jp)
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http://nippon-polystar.co.jp/en/




Orihiro

MR - ARSI S Onpack-2030ASII - YouTube

EEA S EEERAREEORENER -


https://www.youtube.com/watch?v=JQgff2bHGvg

Toyo Jidoki

Toyo Jidoki High Speed Doy Pouch Packer (9 Station) TT-9CW [20182] - YouTube
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https://www.youtube.com/watch?v=M_5oYGENqgM
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https://www.youtube.com/watch?v=K-XRfNEyUQ8

Ishida QX 775

Ishida QX-775 Tray Sealer Line. Application: Fresh Salad Into Bowls - YouTube



https://www.youtube.com/watch?v=HUwo4ndC3DI
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https://www.youtube.com/watch?v=rZHGKjLAuIQ
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https://www.youtube.com/watch?v=a5gyLvio4L8

OPP20 1900

OPP30 1800 5.8 LLDPEA40 5000 18
OPP40 1700 TS LLDPESO 4500 17
PET12 85 55 KOP21 10 4

NY15 45 260 KNY17 8 12
CPP20 2000 6 KPET12 8 12
CPP30 1800 505 PEARL30 2200 9

CPP40 1700 5 PEARLA40 2200 9

VMCPP25 25 1 MAT OPP20 1900 6

VMPET12 2 2 MB777 20 5

AL7 1 1.4



Dry Lamination Process

Printed Film

Laminated

Film to be

MARUTO




Extrusion Lamination Process (#H)

xcrude

olyethylene ?é
melted by high | 4

emperature with
ixed thickness.

Extruder

Lk |
Y

Film to be laminated

Laminated roll

Available to produce 3 layers at a time



Slitting Process = Bag Making Process

Slitting M'C

L Ri74

Shipping

MARUTO
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Size:L/M/S
100 pcs x10 = 1000 pcs

Standard
100 pcs x 10 = 1000 pcs

CPE Shoe Cover

Face Mask Fm103
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Model : UD-1000
Size :108 x 242 x 271mm

76% Alcohol
1 litre / bottle x 12 / Ctn
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NEXT MARUTO
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Functional packaging 7
to open up the future %
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http://www.hongkongpacking.com.hk/

77\ GOOD
"~/ DESIGN

MARUTO Wavy Tear Pouc

MARUTO
Wavy Tear Pouch

Easy to grip, easy to open

Japanese Patent No. 6087014
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MARUTO Moisture Absorption Fil

GOOD
DESIGN
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1) MAF FILM TYPE 2) MAF EX e Absorption Capacity: 1g ~ 2g/ ¥
PET 12um PET 12um (Adjustable )
AL 7um LDPE 15um Thickness : 15pm ~ 30m
MAF LLDPE 60um AL 7um /
MAF LDPE 15pum ~30um

Ex) PET12/D/AL7/D/LLDPE 60 LLDPE 25um~

Absorption Capacity . 69 / 113 EX) PET12/LDPE15/AL7/LDPE (MAFEX) 30/LLDPE30

Thickness : 60pum —-
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%@ < A» MARUTO MOISTURE ABSORBPTION FILM

Pouch with desiccant Moisture Absorption Film

,— Desiccant Dried

/ —{ Dried | v
/ Not dried

/ Partially
dried
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MARUTO Light Shield Film
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i 3¢ < A MARUTO Light Shield Film
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383 < A MARUTO Light Shield Film
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Sustainable
Adhesives are
Cool
Ron Gardiner




Ron Gardiner

Vice Chair TIPS [l
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Employed by
Eva-Tec ? |

22 years Pack 8 eSSt Toggner
CAFRE

Stick Together




EVA TEC

Family Business

Manufacture water
based glues

Partners for Henkel In
Ireland

Committed to building
a sustainable future
Supply Major
Companies




Our World of Packaging Is
Changing




Plastics are seen as a Menace
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Hot Melt Adhesives

» Synthetic materials based on:
— Polymers - for strength
— Resins - for tack and adhesion
— Wax - as diluent
— Stabilisers
— Antioxidants

* Thermoplastic - soften on heating,
solidify on cooling



What happens as a Hot Melt cools

160
Temp

100

PLASTIC

50

Time (secs) ——



What New In Hot Melts ?

Plastics Tax — good news for
adhesives

Cool Melts 170to <100 C
Bio Melts —ve C Footprint
Stitched Glue

Pallet Stabilisation glue decreases
use of plastics

DRS washable hotmelt adhesives



170 to 100 -Lower temperature means less energy

Nozzle
e |Lower application temperature saves £ -
\ J )
Y Y
e Reduces the chance of severe burns by not . .
running at running at

only the hot melt, 120°C Hotmelt ~ 175°C Hotmelt
but the equipment as well

® 96,4% less volatiles (smoke)



Test before you Try
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DSC testing — measures Tm
& Tg and Material Type




Viscosity (Pa.s)

12
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VIScosity versus
Temperature
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—&— Technomelt Supra

350 HT
TMS 130

100 110 120 130 140 150 160 170 180
Temperature (°C)



Surface tension of Substrate

PG Live Image Screen
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Bond Strength
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Finally Distribution Testing &
Launch




Bio Melts

TECHNOMELT

 TECHNOMELT SUPRA 081 ECO

Optimize your packaging CO, footprint by
using the most innovative raw materials

RETHINK PACKAGING WITH US

V Negative cradle-to-gate product carbon footprint (GWP 100 years, kg of CO, equivalents)

\/ Product made with 81% bio-based material using mass balance approach (ISCC certification)

V Delivers well-known Supra performance and food safety



ANY QUESTIONS ?

 Would anyone like
to work with me &
mr Cool and try
worlds first bio hot
melt ?




The Importance of Materials Testing In
Implementing new Sustainable Adhesives

THEI FIC Symposium Il - New Food Ingredients and Packaging Design

Peggy McVey, Packaging Technologist, CAFRE




Peggy McVey

 University of Ulster. BSc 2.1 (Hons) Food Technology (1993)
* PIABC Level 5 Diploma in Packaging Technology (In progress)
« Green Isle Foods (Ireland)

* George Weston Foods Pty Ltd ( Aust.)

» Kerry Ingredients (Ireland & North America)

- Dale Farm (Northern Ireland) IKERRY
* CAFRE (Loughry Campus) @

George Weston Foods Limited

www.cafre.ac.uk




Loughry Campus: Dairy Technology

www.cafre.ac.uk




Loughry Campus: Food Technology
| 1]

www.cafre.ac.uk



Supporting Food, Pharma & Packaging Industries
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Smurfit Kappa
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Packaging Courses:
PIABC Level 2 Award in Sustainable Packaging Technology

Key Components: « 21 guided learning hours

« Packaging roles and functions |
. Packaging materials e Assessment: aSS|gnment

« Packaging operations
* Pass: 50 — 59%

PIABC * Merit: 60 — 69%

* Distinction: 70% +

www.cafre.ac.uk




Packaging Courses:
PIABC Level 5 Diploma in Packaging Technology

Key Components:
Unit 1 - Understand the role and functions of packaging
Unit 2 - Understanding packaging materials and components

Unit 3 - Understand the management of packaging, production and buSINess processes

Entry Requirements:
Qualifications / experience / competency

Assessment:
 Four x two hour examinations
« 5000 word research project

www.cafre.ac.uk

|PIABC




Packaging Testing

Performance Test Standards:
« Specification to requirements « ASTM

« Material reduction o |ISTA
 New material

« Failure

www.cafre.ac.uk



Food Packaging Centre: Materials Lab

3

e

www.cafre.ac.uk



Food Packagmg Centre: Materials Lab

www.cafre.ac.uk



www.cafre.ac.uk
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