TEXTILES
= Appare|
» Fabrics
= Handbags
= Working Clothes
« S0Cks
* Fine textiles (from
cottonised fibres)

!

TECHNICAL

TEXTILES

* Rope Products
= Canvas products
« Carpet backing

= Geotextiles

* Horticultural

Lses

[

OTHER INDUSTRIAL

= Agro-fibre composites

* Brake/Clutch linings
» Caulking = Insulation

= Fibreglass substitute

PAPER
= Printing Paper
* Fine & speciality
papers
= Technical filter paper
= Newsprint
= Cardboard and

BUILDING
MATERIALS
» Particle board
« Cement blocks
« Stucco and
mortar

PRODUCTS

- Compression
moulded parts

packaging

T A

BAST FIBRES

F Y

VARIOUS
= Animal bedding
* Mulch
= Mushroom
compost

FOODS
= Salad Oil
« Margarine
= Food supplements
= Granola
= Birdseed

TECHNICAL
PRODUCTS
= Oil paints
= \Varnishes
* Printing Inks
* Fuel
= Solvents
= Putty

HEMP OIL

PERSONAL
HYGIENE
' E"E"HF'
= Shampoo
- Bath gels
= Cosmetics

SEED CAKE
{after prassing)

« Animal Feed
* Protein - rich
flowr

SEED CAKE

|
CORE (Shives)

|

HEMP STALKS
WITH SEED

> LEAVES

T

CELL

" FLUID

SEEDS

—»  Abrasive Fluids

T

Boiler Fuel
Pyrolysis Feedstock

"WHOLE
PLANT

AGRICULTURAL BENEFITS
« Elimination of Pesticides
with disadvantages
= Polien solation
(for horticultural purposes)

* Pest resistance
= Weed suppression

= 501l improvement
in crop rotation

ADAPTED FROM A VERSION BY RURAL INDUSTRIES RESEARCH
& DEVELOPMENT CORPORATION, ACT AUSTRALIA

— . . L



Exploring hemp's

y

THE NZHIA economic and
sustainability potential

L

.....
.....
-

......
......

""" SPONSORED BY:
DISCOVERY & INVESTMENT

oooooo
ccccccccc
ooooooooooooo
ooooooooooooo

Jaiiiiaiadl T SUPPORTED BY:

...........
...........
...........
..........
...........
...........
...........
...........
........
..............
................
.............
.............
.............
..............
...............
................
................

UNIVERSITY

OTAGO
Q Te Whare W,

........ ot | NE W /1\1\\[
SEstnnsnsettone
oooooooooooo

SPONSORED BY:

| IHIA Wednesday 17 August 2022
AGMARDT @ !:Id%bfe' il PRESENTED BY RICHARD BARGE




THE NZHIA

DISCOVERY & INVESTMENT

RICHARD BARGE
(NZHIA)

SPEAKERS

The NZHIA chair presents the background of the emerging Aotearoa NZ
IHemp industry.

CRAIG BUNT
(UNIV. OF OTAGO)

How does iHemp fit into Food Science and Agricultural innovation.

RAECHEL LAING
(UNIV. OF OTAGO)

What is the potential for hemp? Current international and national issues in
relation to natural fibres will be outlined, with questions raised on hemp in the
New Zealand fibre/textile sector.

PAT SILCOCK &
GRAHAM EYRES
(UNIV. OF OTAGO)

Product Development Research Centre -
Capabilities that will be of interest to hemp oil and protein

producers wanting to develop new products.

LOAME KOK
(ABACUSBIO)

Using economic analysis and new genetic tools to develop more profitable,
sustainable hemp cultivars.
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Chemurgys a branch of applied chemistry that is concerned with
preparing industrial products from agricultural raw materials

George Washington
Carver c1910

Food. Fibre. Health.
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George W Schlichten 1 patented the first deceorticator in 1917

;. W, SCMLICGHIEX,
WELNS FOR THEATIHY FISER BEARING PFLANES.
APFLpCEf omn FILED DEC: 1, 914,

1,308,376, Patented July 1, 1919,
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Popular Mechanics Magazine BILLION -

NEW BILLION-DOLLAR CROP  ...choP

farmers fifteen dollars a ton for

hemp as it comes from the field.

From the farmers' point of

view, hemp is an easy crop to

grow and will yield from tll\::;

American farmers are promised a new cash crop with an annual B ae e o o
oots. It has a short gro;lv.l:(

season, so that it can be t-

value of several hundred million dollars, all because a machine — &5 oo o'’

can be grown in any state of
the union. The long roots pen-

has been invented that solves a problem more than 6,000 years g e bresk the il o

the next year's crop. The dense

ﬂfli. shock of leaves, eight to twelve

feet above the ground, chokes

out weeds. Two successive

crops are enough to reclaim

land that has been abandoned

because of Canadian thistles or
quack grass,

Under old methods, hemp

(Continned 1o page 1444)

Hemp ﬁber bemg delivered from machine, ready for baling. Pile of pulverized
hurds beside machine is 77 percent cellulose..

@)NZHIA

Food. Fibre. Health.
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After 85 years of prohibition It IS
now one of the most studied plants
In the world.




Why are we doing the iIHemp tour

To raise awareness within industry and the R&D community

Discuss the vast opportunities and potential within the
IHemp industry

To build a collaborative inclusive industry that Is going to
rewrite the rules



The Why - Value Chain

® &

Growers and Testing and Processors and Distributors and
Cultivators Development Manufacturers Consumers

We need R&D done In all the above
We need to train people and develop tech in these areas
Industry Is about to spend on the mega trends, sustainabillity,
climate, resilience, plant based, consumer lead



Why do we need R&D - IHemp the great disruptor

New technology for processing and production

Export potential

Services to support the industry
From testing and compliance to logistics, distribution
and Marketing




Why do we need R&D D4he Circular Economy

Biorefinery, general concept 4§ @

" 3
bl 1f
Bl S
Green biomass A Fermentation
2o S { 2 = —— Electricity
1y T g — ©19Y . Heatand steam
P =B St products eat and stea
L Bl == 21111 — Fuels
Whole-crop > ~ Catalytic conversion .' =
— T oo gy | e=a ) — Chemicals
3 \ :'-.’“-'.- L EE ' . - — Non-energy —> Food and feed

products . mMaterials

| Gasifi'cgt_ion

Lngnocellulose

— Fertilizers

Source: Uwe R, Fritsche, Oeko Institut




The 4 Corners - On Farm and Fibre

T .y T T
f”ﬁf .. ™. f”ﬁf . .I ™~
o Farmers/Growers \ o Fibre Sector \
Ve . / . .
/ Plant Breeding \ / Primary processing \
/ Crop rotation ""a\ / What sector are you interested "x\\
\/ Seeding and Nutrients ) \/ in? )
| Harvesting and storage | Building materials
\ Primary production and /\ Textiles— fabric and technical /
\ Extraction jr \ Plastic & composites ,f’f
R&E v x“aﬁ_ﬁ Paper, fuel, mulch/compost 7

\ _____i_f’"’f \ _____,-f"’f
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Hemp Construction Materials




HempWood® Gazette March 2022
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The 4 Corners - Food and Health

s
Food Sector \ Health Sector \

Functionalfoods \x Terpenes, Flavonoidsand \

A
New product development Cannabinoids
By product utilisation
Industrial use; of ::-i! and other Cosmetics
abrasive fluids / Natural health products /
- 4 Nutraceuticals /

e N g




MIDLANDS
Nutritional Oils
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Hemplarm

hemptarm.co.nz
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THE NZHIA

RESOURCES

The Next Step — |
Join the NZHIA so we can keep In It's time !:0 unlock hemp S
touch potential for Aotearoa.

)4 . SUSTAINABILITY NMUTRITION BIOMATERIALS HEALTH INNOVATION
0 We need a: e

3 Hemp Industry Strategy Reset @ m @% @ @

3 Capabilility Development Program
- Aotearoa New ?ealand
m Hemp Alliance

Callahan Innovation: Tupu.nz: Fact sheets for
Epnjoh tppo A0b ofx dpnr

Capability Road Maps industrial hemp

Callaghaninnovation @ Te Puni Kokiri

) MIMNISTRY OF M.ELDRI DEVEL
New Zealand’s Innovation Agency



https://www.callaghaninnovation.govt.nz/access-experts/hemp-and-medicinal-cannabis-capability-roadmaps
https://www.tupu.nz/en/fact-sheets/industrial-hemp-for-seed-or-fibre
https://www.tupu.nz/en/fact-sheets/industrial-hemp-for-seed-or-fibre
https://www.callaghaninnovation.govt.nz/access-experts/hemp-and-medicinal-cannabis-capability-roadmaps

THE NZHIA

DISCOVERY & INVESTMENT

FOOD s FIBRE » HEALTH i

WITH THANKS

With thanks to our speakers from

SAPERE AUDE

UNIVERSITY

Te Whare Wananga o Otago
NEW ZEALAND

abacusbio.

BRIDGING SCIENCE & BUSINESS
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With thanks to our sponsors
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Our mission Is to promote the growth and development of the industrial hemp
Industry in New Zealand in all aspects. Now Is the perfect time to become a

member and be part of this growing industry.

Join at www.nzhia.com

@ @ &

Growers and Testing and Processors and Distributors and
Cultivators Development Manufacturers Consumers
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RAECHEL LAING
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What is the potential for hemp? Current international and national issues in
relation to natural fibres will be outlined, with questions raised on hemp in the
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Using economic analysis and new genetic tools to develop more profitable,
sustainable hemp cultivars.




How does IHemp fit into Food
Science and Agricultural Innovation

Prof Craig Bunt | May 2022




6 NOVEMBER 2018

Hemp seed can now be sold as food

Hon Damien O'Connor

Agriculture || Food Safety

Regional economies are the biggest winners of rule changes that allow hemp seed to be treated as just

another edible seed, Food Safety Minister Damien O'Connor announced today.

“Hulled, non-viable seeds and their products will be now be viewed as just another edible seed. Growing,

possession and trade of whole seeds will still require a licence from the Ministry of Health.

“Hemp seeds are safe to eat, nutritious and do not have a psychoactive effect.

“The Misuse of Drugs (Industrial Hemp) Regulations 2006 and the Food Regulations 2015 will be amended to

allow the sale of hemp seed as food. Hemp flowers and leaves will not be permitted.

“We will continue to ease pathways for our farmers and growers to produce the finest food and fibre for the

world’s most discerning customers,” Damien O’Connor said.
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Ads - Shop hemp food zealand
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Hem . Proted L ™ 3 Gut Health
Ly : 1 ) } ’ i [ Protein Powder
| 4
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Macro Hemp Seeds NZ Hemp Protein NZ Hemp Seed 0il Macro Protein Bean Supreme Hearty Hemp Mylk Hemp Connect National Distillery Blue Frog Manuka Pure Hemp Protein Hulled Hemp Seeds The Brothers Green Certified Organic The Ultimate mulk It
200g Powder 1L Powder Hemp See. Vegetarian Burger.. Base 1L Jar (mak... Hemp Hearts - 1k.. Co. Hemp Gin Honey & Hemp... Powder 500g Tkg | Organic 1kg - Gut Health Protei.. Plant Based Hem... Bag HEMP or..
NZ$8.50 NZ$64.99 NZ$54.99 NZ$69.99 NZ$8.50 NZ$7.50 NZ58 NZ$72.00 NZ$64.90 NZ$109.99 NZ$7.99 NZ$30.00 NZ$69.00 NZ$19.99 NZ$44.99 NZ$27.00
Countdown Super.. The Brothers Green The Brothers Green The Brothers Green Countdown Super. Countdown Super.. Mylk Made - Nut a. Sportsfuel.co.nz Premium Liquor Blue Frog Breakfast Ephraim Health Matakana Superfo.. Viberi NZ Rainbow Child Healthproducts Co
Free shipping Free shipping Free shipping Free shipping (6)
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Peanuts Hemp heart Hulls Palm Kernel Expeller (PKE
Energy (MJ/kg DM) 13 22 15 12

Protein (% 13 30 13 17
Fat (%) 49 45 11 9
Fibre (%) 42
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Friday, 15 April 2022

Trial cannabis farm in

Mataura a success

After the flowers were extracted from the plant most of the biomass of the plant was left
and would be processed into dried pellets for animal food, he said

Trials would be undertaken at Lincoln University to confirm it was suitable as stock food.

Otago Dally Times



Ministry for Primary Industries
Manatd Ahu Matua

Hemp and hemp-based products used as agricultural
compounds: Animal feeds and animal treatment products

Hemp-based nutritional products for animals, such as hemp protein powders, could be
considered exempt from registration if they have no detectable tetrahydrocannabinols
(including THC and CBD) and meet all other the requirements for exemption status under
the ACVM Act and regulations. (If a product is determined as exempt from registration, the
exemption applies only if the controls and conditions are adhered to.)

Feeding unprocessed, harvested hemp to animals without registration is not permitted under

the ACVM Act and may also be an offence under the Misuse of Drugs Act. (Misuse of Drugs
Act offences are a matter for the Police.)

MINISTry 101 Frimary inaustries
Manatd Ahu Matua

Industrial Hemp as Agricultural Compounds
Supersedes ACVM Alert Notification 18-001

Industrial hemp is primarily regulated under the Misuse of Drugs Act 1975 and the Misuse of
Drugs (Industrial Hemp) Regulations 2006, both of which are administered by the Ministry of
Health. Under these pieces of legislation, industrial hemp is defined as a cannabis plant,
seed, or fruit with a THC content that is generally below 0.35% and is not above 0.5%.
Although the amount of THC typically found in industrial hemp is low, the Misuse of Drugs
Act does not prescribe a limit for the presence of a controlled drug, and so any amount of
THC above zero, and anything containing that THC, is classified as a Class B controlled
drug.
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NZ natural fibres and products:

what Is the potential for hemp?
RaechelLaing

raechel.laing@otago.ac.nz




1 Fibres synthetic/manmade, natural fibres
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- raw material sources
(synthetic, natural)

- water requirement In plant
production, processing
(cleaning, coloration)

- also In materials
processing
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https://sourcingjournal.com/denim/denim -mills/candiani -denim-lenzing-tencel-limited -
edition -hemp-coreva-stretch-fabrics-
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- raw materials, processing, manufacture of
end products, duration of use/care/re-use

- end of life/biodegradable/compostable;
product disaggregation and re -processing
(ideally up -cycling continuing in fibre cycle:
l.e. maintaining circularity )
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2 NZ natural fibres and processing

requirements
JwxUOUI DOwphPOOOOWEOXEEEC
J wE I O ®hbOriubhienaxpharakeke, flax), 1
Ti kouka- cabbage tree),Houherdacebark),
hemp (Cannabis sativa ssp. sativa) TR
JwUl gUPUI O O0Uwi OUwxUOEIT UL
to textiles - (cultivar(s) with known S
properties; measurable fibre properties
(length, strength, diameter, colour);
Independent laboratory testing (e.g. SGS,

NZWTA); reliable and sufficient supply, over
time
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end user requirements for textiles

J apparel fabrics - durable, pill free,
washable/cleanable, resistant to creasing, soft
to handle, moisture absorbent.....thus fine,
uniform, long fibres for spinning

- 100% hemp used as fibre OR blended with
another fiore OR processed as viscose (man
made) OR as norrwoven

3 composites + accommodate variability In s -
properties of fibre, end -use dependent ST

---
M Ty
: ‘"




3 Questions re NZ hemp
(permitted cultivars)

V4
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determined?
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for textile uses or are they a byproduct LER
from seed/oll sector?
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these: sourced from different NZ?

geographical regions; year to year? o
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Engaging with the Product
Development Research Centre to
exploit hemp

PatrickSilcock
Manager, Product Development Research Centre



Hemp opportunities in food

A Hemp seeds
I Rich source of plartased protein
I rich In omega 3 fatty acids; desirable omega 3: omega 6 ratio

I good source vitamin E, vitamins B1 and B6, iron, magnesium, zinc,
and potassium

| phytosterols

A However, depending upon processing may have an
unfavourablesensory profile



Unfavourablesensory profile

Why?

A Chlorophyll, phenolic compounds including tannins
A Lipid oxidation products

A Terpenes confer the typical aroma and flavor



Potential Products

Consideration: What processing pathway allows greatest
utilization of seed and value?

A Hemp seeds

A Hemp protein concentrates and isolates

A Hemp oil (cold pressed, Supercritical CO2 extracted)
A Hemp milk

A Formulated food and cosmetic products



Core Skills

A Product Development
A Flavourchemistry

A Sensory Science

A Food Chemistry

A Microbiology

A Food Processing

Our strength: the Iintegration of these skills



Services

A Product and Process Development

A Product Qualityand Functionalityfesting

A Shelf Life testing

A Flavour Science

A Sensory Science

A Analytical Services

A Food Safety and Food Spoilage

A Troubleshooting and General Consultancy

Linked into NZFIN though joint venture with
FoodSouth



FoodSouth...

OTAGO

I ‘ Te Whare Wananga o Otago
NEW ZEALAND

Case Studieg FoodSouthOtago/ PDRC
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Dim2 (14.8%)

Consumer preference maps

VP ndicates consumer
). | Iking was not
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Selected VOC for the 11 infant formula products.
A. 4,5dimethyt2-Hepten3-ol, B. (E,E) 2;BDodecadienal; C. ()
Octenal; D. {1,2propadieny}Cyclohexanol; E. Unknown; F. 4
Ethylcyclohexanol



