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Quick glance on India edible oil market

With rising incomes and changing food
habits, consumption of edible oils has been
rising over the years

Annual per capita consumption of edible oils
increased by 40% to 8 kg and 20% to 10 kg in
rural and urban areas respectively from 2005
to 2012, and has doubled to the level of 19kg
and 20kg over the past 5 years

Mustard oil is mostly consumed in rural area,
refined oils like sunflower and soyabean oil
is higher in urban areas

It is widely known that India is heavily relying
on the importation to supplement its
domestic requirements. In 2019-20, India
imported about 13.35 million tonnes of
edible oils worth Rs 61,559 crore, or about
56% of the demand, mainly comprised of
palm from Malaysia and Indonesia; soybean
from Argentina and Brazil; sunflower from
Ukraine and Argentina
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Price of edible oil on a continuous uptrend trend

+111%
INR/kg
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India edible oil prices hit all time high in May 2021

The retail prices of major edible oils in India have
risen between 18%- 33% during last one year

The increase in domestic prices is basically a
reflection of international prices, because
India meets 56% of its domestic demand
through imports
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expanded demand during
the COVID-19 pandamic,
biodiesel use growing in

the USA / Brazil and

imports increasing in key

markets such as South
Kore and India

the lower output due to
labor shortages in
Malaysia, slow recovery
in Indonesia from the
impact of droughts and
floods and growing
demand of biodiesel

tight availability in the
Black Sea region,
significant 5M tonnes
production lost (2M
tonnes of oil) in Ulraine
and Russia (60% of
global production)

poor harvest in Canada
and Europe, drastic drop
of inventory held by
major exporters to an
eight-year low, high
demand from China
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..up to

2%
extra oil
yield...

...mean for your business?
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What are enzymes?

Erzymes are blologlcal catalysts and are nature’s problem solvers

Natural Proteins
Enzymes are nature’s Enzymes are proteins
tools - they speed up presentin all living cells.

vital biological processes For example, they help

digest foods

Catalytic

Enzymes are catalysts -
enabling milder
processes and saving
energy and water

Specific

Enzymes are highly
specific in their reactions
and the substrates they
target

Biodegradable

Enzymes are fully
biodegradable and break
down to harmless amino

acids
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Understanding the Phospholipases reaction mechanism

PLA1
® @) l X = H, Choline, Ethanolamine, Inositol, etc.

Fatty acid Glycerol Phosphate

______________________________________________________________________________________________

glimlase enzymes 6’ 6 g 2%5
: : "
5 g%fg@-x O igéﬁggx 2%;@* Yo

Phospholipid Lyso-Phospholipid Lyso-Phospholipid Phosphate
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help to increase the yield
of your Rice Bran oil?

How Quara Boost can 'f\i
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Existing Enzymatic Degumming with Lecitase Ultra

Lecitase Ultra 4-6 hr 30 min Separated
+ Buffer Solution reaction retention gums
\%
° |
00 %\ —> @ > é‘(.‘., > —_—> @ —_—> S
< :J Heating Heating
to 55°C to 75-80°C
@ @ @ L @ @
Crude High Shear Retention Hydration Centrifuge Degummed
vegetable oil mixer tank tank vegetable oil
from extraction
Operating o o 4-6 hr 50-60 ppm
conditions: v 55°C v 1.5% water v reaction time v enzyme
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Phospholipid Composition of Rice Bran Oil

Phospholipid type Rice Bran Oil
PC 38.2%
PE 33.3%
Pl 10.8%
PA & other 17.9%

Global AVG %P composition by P NMR

oo [LLLLL ——— pre

The PLC enzyme is
hydrolyzing PC, PE, and PL.

That represents around 80% of

the total Phospholipids content.

(the P composition depends on the region
and period of the year)

@g@

And it converts
Phospolipidis to
Diacylglycerides
(DAG)

&i§ Diacylglycerides

Phosphoesteres
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Improved Enzymatic Degumming with combination of Quara
Boost &1é&citase Ulira

7 N\
/ \
Quora Boost 2‘3pr5\ Lecitase Ultra 2'3?5“ ri‘;rﬂ:gn Sepa;f:ed
+ Water reaction \ + Buffer Solution reactio € gu\l/
NaOH \l/ ‘:
£ % % 1 1
2 —> U — g p— g p— — v — — % —
= Heating Heating
to 55°C to 75-80°C
N @ @ @ @ @ @ @
N Crude High Shear Ret? ion High Shear Retention Hydration Centrifuge Degummed
végetable oil mixer P ank mixer tank tank vegetable oil
from e}tsa,ction ”
S o -
e S S -
Operating /) 55°C /) 2-3% water v 4-6 hr Ve 100-150 ppm Ve 50-60 ppm

reaction time Quara Boost Lecitase Ultra

conditions:
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Yield benefit with different degumming options

2% more Yield

Acid Enzymatic, Degumming

AN
4

Enzymatic, Degumming
Lecitase Ultra + Quara Boost

Degummed
Oil
990 KG

Degumming Lecitase Ultra
Basis : <
1 MT oil with 1.5 %
Phospholipids Degummed Degummed
Oil Oil
970 KG 978 KG
FFA FFA
4.5 KG 1.3 KG
\
Enzymatic

£ O §

Consistently Higher yield by
Lower P converting gums in
content FFA & Di-glycerides

Process offers

Reduces gums
volume & oil
carry over

Lyso-gums can be
dried and used for
feed application

Losses illustration is without factoring the losses because of other impurities like HIS, Moisture etc

&

o)

Over all 0.8% - 2%
Extra oil yield with
Increased FAD recovery
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Increase oil yield of Soybean and Mustard

Phospholipid type Soybean Mustard
PC 31% 37%
PE 23% 20%
Pl 21% 22%
PA & other 9% 9%
Others 13% 12%

Global AVG %P composition by P NMR

osnoss [LLLLL —— pre

The PLC enzyme is
hydrolyzing PC, PE, and PL.

That represents around 75% of

the total Phospholipids content.

(the P composition depends on the region
and period of the year)

&i§ Diacylglycerides

@g@

And it converts
Phospolipidis to
Diacylglycerides
(DAG)

Phosphoesteres
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Less impurities, more profits Lower neutral oil loss in gums

@ Water degummed

Dried Gums: ‘ Dried Gums:
@ G EgummEa @ Water degummed @ PLC degummed

~2%

Gums + Water
(low value by-
product)

Water Oil usually wasted
with gums
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Water degumming process with Quara Boost PLC

Quara Boost 2SI Gums
reaction Separation
NaOH PLC \l/
(optional) + Water

o \% ]
°0 %0\ ——> @ _ é‘(.‘., _— _— @ _> _
o0 - Heating Heating

to 55°C to 75-80°C

o @ @ o o

Crude Shear Retention Centrifuge Degummed
vegetable oil mixer tank vegetable oil
from extraction
Operating o 1.8-3% 150-200 ppm 2-3 hr
e e 55°C : 5.
conditions: v v/ PH:5S5 4 4 v reaction time

water
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Yield Comparison -
Water Degumming Vs Quara Boost Degumming

Water ¥ '« Quara Boost assisted
Degumming ﬁ water Degumming
A — TN
. < 2% more Yield ~— _—
Basis :
1 MT oil with
2.5 % Phospholipids Degummed Degummed
970 KG 990 KG
_ e
Enzymatic
P P O = . . .
rocess orrers When there is gap of min 40 X/kg in
Higher yield by Reduces gums Over all 2% Extra Ul Lt Z;L)Ce;/ ,l\;c\TPotenUaIIy
converting gums in volume & oil carry oil yield Saves approx.
to Di-glycerides over
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More profitable
Alkaline Refining with
Enzymes

X

novozymes



Less impurities, more profits Less by-product and lower oil loss

. , Quara Boost assisted ‘ : . ‘ Dried Gums
@ Analine refined Alkaline refined (%)  Dried soap stock © after PLC reaction

~2%
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... Using your existing equipment

Retention tank Retention tank Retention tank
Shear
@ mixer Refined

° ° ° il

Existing Alkaline oO— ’
/N

H Heater

refining s A
CeniiuEE Heater Heater  Centrifuge
70-85°C 85°C s K
Water B Water|] [NaOH 2|
Water degumming

Retention tank Retention tank

Shear —> Shear Retedt
i i etention
Improved T e Cooler et tank 55°C Refined
° o o oC .
ﬁl_ Alkaline refining O— > oi
Heater

with Quara Boost -

Heater Centrifuge

Heater 85°C
Water |NaOH| Enzyme 70-850c  NaOH Soapstock

Phosphoric acid
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Yield benefit with different alkali refining options

O —

Combined
Water Degumming

+ Alkali Refining

Basis :
1 MT oil Neutral
with 2.5 % Phospholipids oil
955 KG
Gums
+ Soap 45 Kgs
~__

Enzymatic

Process offers
Higher yield by

O

Reduces gums

converting gums in volume & oil carry

to Di-glycerides

over

Enzyme assisted

2% more Yield

Over all 2% Extra
oil yield

> Alkali refining

— TN
— A

Neutral
Oil
974KG

Gums
— + Soap 26 Kgs

Less soapstock generated, reduced
load of Acid oil Plant/ETP,

novozymes?%]
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Novozymes offers multiple solutions across oils 6@3
and fats value chain and applications

3 Specialty oils & fats

! 5 End products
1 > °®
Extraction/ ‘gg i _

xtraction 2 oG I

crushing

. » Cooking oil
Refini Specialty fats 9 )
Q efining producer < . Margarlpe&
o shortenings
. ”" <  CBE, OPO, etc.
—_— > e * Omega 3 TG
ilseed/ 0000 r—:[LJH_IEJ””” .
fruit Milt 2 @ Biodiesel

Refinery — - Biodiesel
ﬁ'jl @ » Pure glycerine
AN
7 e * Soap stock splitting

Biodiesel producer

1 Palm oil extraction (Palmora®)

2 Degumming (Quara® and Lecitase Ultra)
e . & 5 Oleochemicals  Fatty acids
3 Interesterification (Lipozyme TL IM®) % . Food & non-food
4 Biodiesel (Eversa®) N ﬁljl s additives
« MCT
5 Esterification (Lipura® Select and Lipozyme ® 435) Oleo player
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Our products are used in +30 industries across

Consumer Biosolutions

Consumer Biosolutions unites
consumer-facing industries at the
front of the value chain such as
Household Care, Baking, Beverages,
Food and Protein, with a focus on
making consumer products better,
healthier and higher performing,
based on clear end-consumer needs.

Agriculture & Industrial
Biosolutions

In Agriculture and Industrial
Biosolutions, we focus on improved
performance in agriculture and
industrial processes, including higher
yields, less waste and better health
for plants and animals.
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{ow we help enabléyoursuccess-

' M?I iS t0 be your full-Service provider of innovative solutions
Slr 3

[l
=

[
AL

Innovation leadership Best-in-class production & logistics Strong customer-focused support
Forefront of technology High-quality, Highly skilled sales and service teams
to secure your leading edge consistent enzyme efficacy to support you in the long-term
across the globe
Strong R&D organization and The latest insights of consumer needs and
close connects into customer needs Ensured supply from market trends from our commercial experts
for continued product development a global network of plants
Help with developing new product claims
Tailored solution development High capacity, to capture critical market opportunities
for market and customers deliver on time, on specification
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We are here to help build your business
today and tomorrow

PO@O®OORDRDE

e

novozymes'




S

novozymes

Rethink Tomorrow



	Access more oil than you thought possible 
	Speakers
	Slide Number 3
	Quick glance on India edible oil market 
	Price of edible oil on a continuous uptrend trend
	Slide Number 6
	What are enzymes?�Enzymes are biological catalysts and are nature’s problem solvers
	Slide Number 8
	Understanding the Phospholipases reaction mechanism�
	Slide Number 10
	Existing Enzymatic Degumming with Lecitase Ultra 
	Phospholipid Composition of Rice Bran Oil�Oil losses in degumming are caused by phospholipids (P) acting as emulsifiers.
	Improved Enzymatic Degumming with combination of Quara Boost & Lecitase Ultra 
	Yield benefit with different degumming options 
	Slide Number 15
	Increase oil yield of Soybean and Mustard�Oil losses in degumming are caused by phospholipids (P) acting as emulsifiers.
	Slide Number 17
	Water degumming process with Quara Boost PLC
	Yield Comparison – �Water Degumming Vs Quara Boost Degumming 
	Slide Number 20
	Slide Number 21
	… using your existing equipment 
	Yield benefit with different alkali refining options 
	Novozymes offers multiple solutions across oils and fats value chain and applications
	Our products are used in +30 industries across 140 countries�We launch 15-20 new products annually
	Slide Number 26
	How we help enable your success�Our goal is to be your full-service provider of innovative solutions
	Slide Number 28
	Slide Number 29

