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Nutrition and health benefits are strong value indicators for Thais

internal

@ 74% Value Health Benefits & Nutrition-Focused Shoppers
Thais see health-enhanced foods as good value for money. Many consumers actively check nutritional info when purchasing

% of respondents

Thailand: top nutrition-related factors consumers look for when shopping for food*, 2023
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* taken from Mintel's Global Consumer
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Base: 1,000internet users aged 18+ Source: Kantar Profiles/Mintel, September 2023



https://data.mintel.com/databook/global-consumer-september-2023-food-drink-september-2023/?Q7_pin=group-1&QFD1_W9_pin=group-1&country=40#Q6

Health-consciousness drives nutrition and health functionality as strong internal
indicators of value

« Thais prefer buying food & drink with added health benefits, even in spite of its typically higher cost.

« Taste and affordability are pivotal, but brands will increasingly need to demonstrate their health value.

Thailand: product preference, by product category, 2023
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Milk Ready-to-drinks Breakfast cereal Processed meat Hot beverages Ready meals or Bakery Sauces and/or Desserts Salty snacks
instant foods seasonings
m Without added health benefit m With added health benefit at x%* more expensive than regular variants

* preferred price increase for functional food & drink over regular ones varies by individual respondents - .
Base: 1,070 internet users aged 18+ who are willing to pay more for food and/or drink products with added health benefits dsm'flrmer“Ch o0
compared to those without  Source: Dynata/Mintel, July 2023



https://data.mintel.com/databook/functional-food-and-drink-thai-consumer-2023-thailand-2023-english/crosstab#Product-preference-of-users-of-selected-product-categories

Reasons for adding colors to food systems

Stability Visual appearance

Offset color loss due to exposure to
* Light
* Air * Enhance colors that occur naturally
 Temperature extremes
* Moisture and storage conditions

 Correct natural variations in color

» Colors always link to flavour impression
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Food Color Definitions

Synthetic Colors / Artificial : These do not
occur in nature and are produced by chemical
synthesis.

Nature Identical Colors: These colors are also
manufactured by chemical synthesis, but do
not require FDA certification and are
considered chemically and functionally
indistinguishable from the same colorant
found in nature.

Natural Colors: These are extracted from
agricultural/biological materials using
conventional methods and do not require
certification.

NATCOL Definition

Food Colorants
Extracted from Chemically
natural sources Synthesized
Coloring
Foodstuff Natural Nature derived | | Nature identical ‘ ‘ Artificial
From natural From natural source From natural source Found in nature | Not found in nature
source unmodified modified i
E100 Curcumin E101(ii) Riboflavin-5’-phosphate || E160a(i) Beta-carotene E102 Tartazine
E101(i) Riboflavin E140(ii) Chlorophyllins E160d(i) Lycopene E104 Quinoline
E120 Cochineal, E141(i)) Copper complexes of E160e Beta-apo -8’- Yellow
NoE no. Carminic acid chlorophylls carotenal E110 Sunset
E140(i) Chlorophylls E150b Caustic sulphite caramel s Yellow
E150a Plain caramel E150c  Ammonia caramel 5117%1g E:llg‘ﬂ:):;p;:;:te E122 Azorubine
E153 Vegetable carbon E150d  Sulphite ammonia caramel by precipitation E123 Amaranth
E160a(ii) Plant Carotenes E160b(ii)Annatto, alkali extract ( E171 letsniur:dioxide E124 Ponceau 4R
E160a(iii) b-carotene from Norbixin) E172  Iron oxide E127 Erythrosine
Blakeslea trispora E160b(i) Annato, Norbixin fraction E173  Aluminium E129 Allura Red AC
E160(iv) Algal Carotenes E120  Carmines, Carminic acid E174  Silver E131 Patent Blue
E160b(i) Annatto, Aluminium lake E175 Gold E132 Ingh'g_otine
bixin fraction only E161b Lutein, free lutein after E133 Brilliant Blue
E160b(iii) Annatto, oil extracted, saponification FCF
i.e bixin E142 Green S
E160c Paprika extract E151 Brilliant
E160d(ii) Lycopene from red tomatos Black BN
E160d(iii) Lycopene from E155 Brown HT
Blakeslea trispora E180 litholrubine
E161b  Lutein (esterified fraction) BK
E162 Beetroot red
E163 Anthocyanins
E170 Calcium carbonate from

limestone




Synthetic Colors / Artificial

AZO DYE ENS

COLOR

FOOD PRODUCT

ADI MOLECULAR STRUCTURE

Tartrazine E102
(Yellow 5%; cl 19140")
Ci HsNaNay0,S;

Sunset Yellow

E110
(Yellow 6*; cl 15985")
CyHyNaNa,O,S,
Carmoisine E122

(Acid Red 14; cl 14720%)
CaH 2N:Na,0:S;

Amaranth E123

(Acid Red 27%; cl 16185%)
CaHuNaNa:040Sy

Ponceau 4R E124
(Acid Red 18%; cl 16255%)

CaoHyN2Na1040S4

Allura Red E124
(FD&C Red 40%; cl 16035%)

CigH1aN:Na,O,S;

Brilliant blue E133
(FD&C Red 40%; cl 16035%)

CyHuN:Na;04S,

Brown HT E155
(Food Brown 3*; cl 20285%)

CHieNyNa,OsS;

mg/kg Qs._< > W

4
mg/kg so,
s
=N
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SOy

0.7

N=N
mg/kg 0,8 OQ -

1.5
mg/kg
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g — §

internal
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For Internal Use Only

Azo dyes

A collective term used to describe a family of synthetic dyes containing a
pair of nitrogen atoms bonded to each other (N=N) is an azo group.

Studies have indicated a potential link between these Azo dyes
and increased hyperactivity and attention problems in

children, including those with and without ADHD.

Oct. 2024
2007 Nov. 2009 . Jan. 2025 Apr. 2025
Southampton Oct. 2023 Law in CA US revoked

| EFSA reduced Lawin CA Banazodyesin authorization Red FDA Press
study ADI Ban Red No. 3 school No.3. Conference

Jul. 2008 20th Jul. 2010 Jan. 2025 till

EU parliament EU 20M 2015 prese.nt .....
Voted in favor of Implementation Marrocco Saudi Arabia US 43 Bills and
warning labels Mandatory Mandatory Mandatory 5 Laws to ban
warning labels azo dyes

warning labels warning labels

ADI Acceptable Daily Intake
“May have an adverse effect on

7 activity and attention in children” dsm-firmenich ese



For Internal Use Only

2010 EU: Implementation Mandatory warning labels
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Colorations produced &

Carotenoid

Beta-Carotene

Color

Yellow - Orange

Function

Color

Source & ins number

Natural source (Fermentation) — INS 160a (iii)

(Carocare®) Provitamin A Nature identical — INS 160z (i)
Riboflavin Yellow Color Natural Identical — INS 101 (i)
Vitamin B2
Apocarotenal Orange Color Nature identical — INS 160e
Lutein Color . .
(FloraGLO") Yellow Eye health: skin health Natural source (marigold flower) — INS 161b (i)
Lycopene Red Color Nature identical — INS 160d (i)

Skin health




For Internal Use Only

Where do dsm-firmenich’s carotenoids
come from?

NATURAL SOURCE NATURE IDENTICAL

Extraction of biological materials
(filamentous fungus) with solvents,
purification & concentration

4 v

Chemical synthesis (frequently
starting with B-lonone)

< pure crystalline carotenoids > C pure crystalline carotenoids )

production of application forms

CD D G G

10 dsm-firmenich ese




How to use B-Carotene
in application ?

1

For Internal Use Only
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Buttercream

Natural Colors

CaroCare® Nat. CaroCare® Nat. Sodium Copper Beetroot Spirulina
B-Carotene 1% B-Carotene 10% Chloropphylm Concertrate Extract

dsm-firmenich ese



Thai Tea Eclair

Natural Colors

Natural Orange Color

Yellow

Red

14

FloraGLO® Lutein

Beetroot concentrate
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UTeN1ANIENTNFNTITUE internal

(@UUN <o) WA b
panANANNlUNTEIIIUNERD1YNT WA bl
599 Mvuandnnaue Weuly 38nslY wazdnsdnveningievuems @I )

CAROTENES, BETA- (nguiinn-ualsiiu) RIBOFLAVINS (ngulslumaiu)
INS: 160a(i) beta-Carotenes, synthetic H‘lel’]ﬁl: g INS: 101())  Riboflavin, synthetic wﬁﬂﬁ: a
(Tm-ualsiuduasien) (sTumaiudaasien)
Hodu: Cl Food Orange 5; Cl (1975) No. 40800 Fodu: Vitamin B2; Lactoflavin
INS: 160a(iii) beta-Carotenes, Blakeslea trispora (Un1-ualsfiuain wunii: INS: 101(ii)  Riboflavin 5-phosphate sodium wuri: @
sanedide nsavesn) (slumadu 5-vieanleisow)
Fodu: CI Food Orange 5 Fodu: Riboflavin 5'-phosphate ester
2 ” monosodium salt; Vitamin B2
UTNHEULETY @ BUUNIBUITENAS 174 )
¢ g P phosphate ester monosodium salt
FUAVDY WIINDIMS USinaugeaadi Fouly sum UInunean o wWuuTeUsznIaY 569
YUINDINTT 2Ug M (WN/nn.) AR RIBOFLAVINS (nq:ﬂﬂmﬂaﬁu}
. _ B GLGN UINDINT ﬂ%mmq&qmﬁ Fouly Wisum
07.1.2 UATALNDS TUTIMUATALNDTTANIU 200 341,344 2568 s
P i ] VUINBINIT auew (un./nn.) AL
07.1.3 YulaUNlIUTUATanR viindus 60 341,344 2568 G T .
e ; 06.8 HARNUNIINA WD Uiuneuiimnesa 2568
07.1.4 nanNundvundaduaiulseneu 30 116,341,344 2568 s o g L g 5 5
07.0 NARAUNTUNDY (HANNUNLULNDT) USInumviangsas 2568
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NUTRIENT STABILITY ntormal

Vitamins are a group of chemically diverse compounds that vary substantially in their stability and
is susceptible to destruction by physical and chemical agents.

Stability of Vitamins in Finish Products varies.

Vitamin Stability changes over time and nothing is absolute stable, There will always be a decrease
in content over a certain period dependent on certain conditions/factors

FACTORS AFFECTING NUTRIENT STABILITY:

Oxygen pH Value Temperature Light .

: . Time
Compos.ltlon Catalysts Storage
Interactions (Iron, Copper) -9

; Condition
with other

. : dsm-firmenich ese
ingredients



NUTRIENT STABILITY ntormal

Overview of Sensitivity of Vitamins to External Factors

Vitamin Light Oxidizing Reducing Heat  Humidity Acids Alkalis
agents  agents
Vitamin A o @ @ o @ & e
Vitamin D o @ o o ® @ -
Vitamin E ® o o o @ o @
Vitamin K o o ) @ o @ @
Vitamin C @ ® @ ® ® [ @
Thiamine o @ - @ . @ o
Riboflavin o @ o - ® o o
Niacin o @ o ® @ @ ®
Vitamin B6 o & o ® @ & o
Vitamin B12 » o @ o » @ @
:gir:jth otenic o o o @ o O =
Folic acid o @ o @ o @ o
Biotin - @ . @ ® - ®

@ Hardly or not sensitive @ Sensitive @ Highly sensitive
dsm-firmenich ese®
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NUTRIENT STABILITY

Total added vitamin content

Labelled
vitamin
content

|

Vitamin
content-compliant
with label

. N\

i Shelf life end

Time

Both added vitamin and vitamins
naturally occurring in food can exhibit
significant quantitative changes during
storage of foods.

Overages are added to compensate for
the losses during process and storage.

The difference between formulated and
declared levels of vitamin on the label is
known as “overages”.

Overages will vary according to inherent
stability of the vitamin, process condition
of food, anticipated shelf life of the
product etc

dsm-firmenich ese®



Vitamins B1,B2, B3, Iron &
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Soft loaf bread with fortification
Vitamin B1, B2, B3, B6, Iron

Vitamin & Mineral Fortification

Normal energy yielding metabolism from carbohydrate
B1 Normal function of muscle and nervous system
Normal function of the heart

Normal energy yielding metabolism from carbohydrate, protein & fat
B2 Nervous system / mucous membranes / maintenance of normal red
blood cells / skin / vision / metabolism of iron

Maintenance of normal mucous membrane of Gl tract & normal skin
B3 Normal energy yielding metabolism from carbohydrate, protein & fat
Normal function of muscle and nervous system

B6 Normal red blood cell formation / nervous system / energy-yielding
metabolism / protein and glycogen metabolism / immune system

Normal formation of red blood cells and hemoglobin
Normal energy-yielding metabolism

Normal oxygen transport in the body

Normal function of the immune system

Iron

sm-firmenich ese
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Ugynanesa o

YMEUTENIANTENITNESITUAY (RUUN <) WA, beob
ponAMUANLIUNIETUUYARDINIT N.A. beblo
1599 NFNAONNATNINYDIDIAITULRAN

* Annex 1

Aftachment to Notification of the Ministry of Public Health (MNo. 447) B.E. 2566 issued in accordance with the Food Act B.E. 2522 Re: Health claims of foods on labels.

HanunaSavitinfivesa1581%15 (Nutrient function ciaim statements)

Mo. MNutrients Mutrient function claim statements (Thai) Mutrient function claim statements (English)
DUAU A1597%15 YaAUNa11eN I INe 4DANNUNENIDNNNIWIDING Y
¢ | Amndiud 2 &.o iUl 2 Hdrurelisanmelasy 5.1 Riboflavin contributes to normal-
(Riboflavin) nasnunaslulansn Tushu uazlulu energy yielding metabolism from

auUNA

&lo iUl 2 ddwrelunsiinu
muUnfvetszuulIzam

& IHUT 2 Tdrug9Ad@nInUNFAve
Hausa q

&.@ INGUY 2 HdrurenIan munFRve
HiALE0ALAY

&.& IHUY 2 Hdurieasan munfives
RIS

&5 MUl 2 Ndutivndnmunfves
AU

&.o) IHUT 2 Ududsluunuedauund
YOILNAN

carbohydrate, protein and fat.

5.2 Riboflavin contributes to the normal
function of the nervous system.

5.3 Riboflavin contributes to the
maintenance of normal mucous
membranes.

5.4 Riboflavin contributes to the
maintenance of normal red blood
cells.

5.5 Riboflavin contributes to the
maintenance of normal skin.

5.6 Riboflavin contributes to the
maintenance of normal vision.

5.7 Riboflavin contributes to the normal

metabolism of iron.




Omega-3 Butter Cookies
High Vitamin D3 & Calcium

Nutrition per serving (30 g or 2 cookies)

Omega-3 (25 mg) MEG-3™ fish oil

Vitamin D3 (45 mcg) Quali®-D Vitamin D3

Calcium (100 mg)

(@ MEG-3 (Suali-D

trust the source

22
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Essential fatty acids (Omega-3 & Omega-6): Lifelong Benefits

Infant Eye &
Brain Immunity Mood Eye Heart Joint Cognition  Inflammation Cancer
development Health Health Health (some types)

Market-leading omega-3s from ocean fish

SRS algae; tailored to AR need + dsm-firmenich holds the most complete and confidence-inspiring portfolio of nutritional

lipids forms on the market, and has an unmatched legacy of trust, innovation, service and
support.

+ dsm-firmenich’s extensive product portfolio includes life’'sDHA — vegetarian DHA, direct from
algal sources, life’sOMEGA EPA and DHA, the unique and innovative vegetarian equivalent to
fish oil, and MEG-3, the most trusted source of EPA and DHA from fish oil.

- ® - ™ + Ideal for beverages, supplement and infant nutrition applications, our omega-3 solutions help
| |fe S | |'|:e S DHA our customers market products that support brain, eye and cardiovascular health across
OMEGA different life stages to consumers around the globe.

dsm-firmenich ese

trust the source
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Please come to visit our booth
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