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Application Guide: 
Natural Flavor  
Ingredients

NATURALLY, HE PREFERS THE 
TASTE OF SAFE INGREDIENTS.

SECOND EDITION
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THE FLAVOR AND FRAGRANCE 
INDUSTRY PLAYS A KEY ROLE 
IN OUR DAILY LIVES. 
One common element to all involved is a devotion to supplying safe, delectable 

products to consumers around the world. We share that devotion with you.

Sigma-Aldrich is dedicated to providing a variety of quality, certified flavor and 

fragrance ingredients with transparent and easily accessible documentation to 

customers around the globe. Our expertise in supply chain management helps  

ensure the products you need arrive to you when you need them. 

Not only does Sigma-Aldrich supply safe, certified ingredients for flavor development, 

we also have a suite of analytical tools to ensure your purity determination and 

composition verification tests are quick and accurate.

To learn more, visit  

sigma-aldrich.com/flavors-fragrances

http://sigma-aldrich.com/flavors-fragrances


CREAM CHEESE  
FROSTING
Levulinic acid (FEMA# 2627) 
provides depth to butter or 
vanilla flavors with its sweet 
carmellic notes.

RED VELVET CAKE
2-Methoxycinnamaldehyde  
(FEMA# 3181) modifies spice flavor 
profiles in baked goods lending spicy 
sweet cinnamon characteristics.

COCONUT MILK
δ-Nonalactone (FEMA #3356) 
imparts a rich creamy coconut 
note to dairy based beverages.

SAFE, CERTIFIED INGREDIENTS FOR FLAVOR FORMULATION
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NATURAL INGREDIENTS CONSUMERS CAN FEEL GOOD ABOUT.
GROWING DEMAND FOR NATURAL PRODUCTS IS A DRIVING TREND FOR INNOVATIVE AND CERTIFIED, 
FLAVOR FORMULATIONS. 

We know that successful formulations contain the perfect 
combination of high-quality products you can trust.  
Sigma-Aldrich has developed a broad selection of certified 
Natural flavor and fragrance ingredients with you in mind. 

Our Natural aroma raw materials have been quality tested and 
come with easily accessible third party validation, ensuring 
your customers receive the quality of product they expect. 
Documentation for these ingredients are easily accessible 
through the web or by request.  

 

We partnered with flavorist, Gerard Mosciano, to bring 
accurate and descriptive application information on a select 
number of our new certified Natural products to increase your 
understanding of potential opportunities for these materials in 
your flavor formulations.

Along with descriptive applications, the following additional 
information is provided:

• Organoleptic characteristics (Flavor and Aroma)

• Natural occurrences

• Quality grade and other certifications
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GERARD MOSCIANO  HAS BEEN ACTIVE IN THE 

FLAVOR INDUSTRY FOR OVER 50 YEARS. HIS EXPERTISE IN EVALUATING 

FLAVORS, COUPLING THEM WITH COMPLEMENTARY PARTNERS AND 

ANTICIPATING THEIR POTENTIAL APPLICATIONS HAS LONG AFFORDED  

HIM SUCCESS. 

It is this expertise that we bring to you in the following pages for 12 of our recently added 
products. We thank Mr. Mosciano for evaluating these products, and hope his insights are 
helpful and inspiring. 

Gerard Mosciano began his career as an instrument chemist with International Flavors & Fragrances’ R&D group in 1963. 

Through his skill and dedication he quickly developed into a flavor chemist and subsequently a creative flavorist. Since IFF 

he has served as a key flavorist for such firms as Ottens, Food Materials, Bush Boake Allen and Universal Flavors. He was 

named Flavorist of the Year at Bush Boake Allen in 1992. He served as the president of the Society of Flavor Chemists and 

is currently an emeritus member. Gerard also held the position of president of the Chemical Sources Association. In 1980  

he began contributing to the popular “Organoleptic Properties of Flavor Ingredients” in Perfumer & Flavorist magazine. 

For the past 30 years, his extensive experiences have helped grow the knowledge and understanding of ingredients for 

flavorists worldwide.  More recently he authored “Successful Flavors” published in 2006. 
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N AT U R A L  A N D  K O S H E R

COFFEE OIL, FG

Depending on the concentration used, the rich dark roasted coffee notes would find general usage in coffee additives, 
but also to impart roasted notes, much like roasted sesame oil, to a range of sweet and savory applications.  Roasted 
coffee products can be used to enhance molasses, toffee and roasted nut nuances, such as in peanut butter, but also 
caramel, chocolate and mocha flavors.

Key Organoleptic 
Characteristics

Dark roasted coffee bean, ashy, burnt, brewed coffee with mocha nuances

Potential Applications Coffee, caramels, toffee, roasted nut and smoky savory applications

Natural Occurrence Coffee

Aroma Characteristics @100%. Dark, roasted, ashy, brewed coffee, with beany, mocha and oily nuances

Taste Characteristics @5-10 ppm. Roasted coffee, ashy and brown caramellic with a rich oily burnt depth note

Product Number W530639

http://www.sigmaaldrich.com/catalog/product/aldrich/W530639
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N AT U R A L  ( U S )  A N D  K O S H E R

COFFEE OIL ROASTED, FG

Coffee oils and extracts find many beneficial applications other than as coffee additives. It will lend its roasted nutty 
characteristics to an array of nut flavors, maple syrups as well as caramelized confections, brown sugars and cocoa 
flavors for that Oreo® cookie burnt note. 

Key Organoleptic 
Characteristics

Dark, roasted, brewed coffee, brown with an ashy nuance

Potential Applications Coffee, cocoa, caramel, toffee, molasses, roasted nutty nuances

Natural Occurrence Coffee

Aroma Characteristics @100%. Roasted coffee, brown, mid to espresso roast with brewed, nutty and ashy nuances

Taste Characteristics @5-10 ppm. Roasted coffee bean with ashy nuances

Product Number W530618

http://www.sigmaaldrich.com/catalog/product/aldrich/W530618
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N AT U R AL  (US)  AN D  KO SH ER

CIS-4 HEPTENAL, 10 WT.% IN TRIETHYL CITRATE, FG

Use this flavor additive mainly in dairy products where it lends top notes to sour creams, cultured butters, vanilla 
creams and ghee flavors. It also finds applications in potato, olive oil and spearmint enhancers and in a wide 
assortment of tomato flavors, to reduce the impact of cis-3-heptenal. 

Key Organoleptic 
Characteristics

Green vegetative, fatty dairy, oxidized fatty and potato-like

Potential Applications Fat flavors, tomato top notes, mint and herbal nuances, creamy butter nuances

Natural Occurrence
Dried bonito, wheat bread, butter fat, sour cherry, clam, fish, krill, milk, oyster, peppermint, boiled potato,  
shrimp, scotch spearmint

Aroma Characteristics
@10% in ethanol.  Fresh green, sharp, slightly vegetative, grassy, fresh dairy with oxidized fatty and herbal 
cilantro and minty nuances

Taste Characteristics @  5-10 ppm. Vegetative, grassy green, fruity apple and pear skin like with fresh dairy milky nuances

Product Number W328915

http://www.sigmaaldrich.com/catalog/product/aldrich/W328915


10 Sigma-Aldrich  •  Flavors and Fragrances

N AT U R AL  AN D  KO SH ER

4-ETHYLGUAIACOL, FG

In the days before madagascar beans were cured using bourbon techniques, they were dried over open fires, where 
they were characterized by a “smoky” top note. 4-Ethylguaiacol along with vinyl guaiacol and guaiacol were often 
used to provide that top note, bourbon whiskey with its peat heated barley malt had a similar smoky character, dark 
rum was also helped by a spike of rich spicy smoke.  

Key Organoleptic 
Characteristics

Sweet spicy, phenolic, eugenol-like, aromatic, casky, leathery and smoked bacon 

Potential Applications Smoke flavors, vanilla, bacon and ham flavors, scotch whiskey, dark rums and clove top notes

Natural Occurrence Beer, grape brandy, cinnamon, malt, rum, soy sauce, tea, tomato, whiskey and wine  

Aroma Characteristics
@1.0% in ethanol. Aromatic, spicy clove-like, phenolic, smoky, charred whiskey barrel, with vanilla and  
leather-like nuances

Taste Characteristics
@5-10 ppm.  Phenolic, smoky, spicy clove, cured bacon and ham-like with whiskey and rummy charred  
oak casky nuances

Product Number W243615

http://www.sigmaaldrich.com/catalog/product/aldrich/W243615
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N AT U R A L  ( U S )  A N D  K O S H E R

BUTYL 2-METHYLBUTYRATE

This product finds application in both flavor and fragrances.  It can be utilized as a masking agent for sulfurous odors 
or other volatile malodors.  It is more commonly found in flavor formulations for apple, banana and other various  
fruit complexes.  

Key Organoleptic 
Characteristics

Sweet fruity, juicy tropical, ripe tutti-frutti

Potential Applications Apple, strawberry, white grape, mango, guava, papaya, pineapple, cherry, honey, apricot and peach  

Natural Occurrence Apple, apricot, banana, sweet cherry, melon, mountain papaya, plum, starfruit, strawberry

Aroma Characteristics @1.0% in ethanol. Sharp green, fresh fruity with tropical notes of mango, peach, honey and cherry

Taste Characteristics @5-10 ppm. Fruity apple, white grape, plum, strawberry with tropical nuances of mango, guava and papaya

Product Number W339315

http://www.sigmaaldrich.com/catalog/product/aldrich/W339315
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N AT U R AL  AN D  KO SH ER

DELTA UNDECALACTONE MIXED ISOMERS, FG

This ingredient is versatile profile offers creamy apricot and peach notes.  The creamy effect of this product finds  
use in ice creams and beverages.  This product has also been applied in floral applications most notably magnolia  
or gardenia.

Key Organoleptic 
Characteristics

Sweet, lactonic, fruity apricot and peach with rich, waxy, creamy dairy notes

Potential Applications
Fruit flavors such as apricot, peach, tropical fruits such as mango and papaya, dairy flavors such as fresh and 
cooked butter, ghee, buttermilk, ice cream, fluid milk, condensed milk, coffee creamers, nut flavors such as 
macadamia and pecan 

Natural Occurrence Blackberry, coconut, cream, milk, heated butter 

Aroma Characteristics @1.0% in ethanol. Sweet lactonic, fruity peach and apricot with waxy creamy dairy depth notes

Taste Characteristics
@1-5 ppm. Creamy dairy, waxy lactonic, creamy with fruity peach, apricot and tropical richness with buttery 
nutty nuances reminiscent of pecan and macadamia

Product Number W329415

http://www.sigmaaldrich.com/catalog/product/aldrich/W329415
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N AT U R AL  AN D  KO SH ER

ETHYL PHENYLACETATE, FG

Ethyl phenylacetate’s impactful, honey-like aromas are useful in fruity applications such as: cherry, apricot and peach; 
along with its more traditional usage in honey flavors. It also works well in perfume formulations, where it offers 
subtle nuances appropriate for the development of an oriental note. 

Key Organoleptic 
Characteristics

Honey, sweet, anise, apple, apricot, cherry, chocolate, tropical, melon, raspberry, rose, wine-like,  
balsamic cocoa-like with molasses and yeasty nuances.

Potential Applications Cherry, apricot and peach, along with its more traditional usage in honey flavors

Natural Occurrence Apple, beer, brandy, bread, cider, grapefruit juice, guava fruit

Aroma Characteristics
@1.0%. Sweet honey, floral rose, slightly fruity with black licorice, tobacco and dried fruit nuances of fig,  
date and raisin   

Taste Characteristics @10 ppm. Sweet honey, balsamic floral with cocoa and dried fruit nuances of date, fig and raisin   

Product Number W245230

http://www.sigmaaldrich.com/catalog/product/aldrich/W245230
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N AT U R A L

METHYL ISOBUTYRATE

This ingredient offers a milder odor and taste compared to n-Butyrate. It can be widely applied to many fruit 
applications for a sweet-apricot or peach-like note.  It is popular for its “Tutti-frutti” initial note. 

Key Organoleptic 
Characteristics

Sweet, fruity, tutti-frutti-like with creamy dairy depth

Potential Applications Tutti-frutti, pineapple, apricot, strawberry, red licorice, apple and to build general fruit bodies

Natural Occurrence
Apple juice, banana, blueberry, dill herb, grape, kiwi fruit, kumquat peel oil, melon, naranjilla fruit, papaya, 
pineapple, fried potato, starfruit, strawberry 

Aroma Characteristics @1.0% in ethanol. Estery, fruity, ripe with fermented and slight dairy nuances

Taste Characteristics @5-10 ppm. Estery sweet, ripe fruit juice notes with a good mouth feel and a mild dairy depth

Product Number W269440

http://www.sigmaaldrich.com/catalog/product/aldrich/W269440
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N AT U R AL

DELTA-NONALACTONE, FG

This ingredient can be an alternate to gamma-nonalactone, yet has additional applications due to its savory beef, 
chicken and brown melted butter nuances. It is also useful as a fat replacer and cream enhancer because of its milky, 
creamy taste with nutty and buttery characteristics. The versatile profile of this product makes it a powerful addition 
to butter, milk, cream and nut flavors. It is a common ingredient in milk beverages and nutty baked goods.  

Key Organoleptic 
Characteristics

Sweet, creamy coconut, coumarin, buttery, whiskey-like

Potential Applications
Suggested uses are in curry, nut, tomato, tropical, caramel and dairy flavors. In fragrance applications,  
this compound delivers apricot, butter, grape, passion fruit, plum, tea green and tobacco notes

Natural Occurrence Asparagus, heated beef fat, beer, chicken fat, cognac, rum, whiskey, butter, milk, pork fat, and white wine

Aroma Characteristics @1.0%. Creamy, sweet, coconut, fatty and milky with a coumarinic and whiskey-like nuance 

Taste Characteristics @5-10 ppm. Rich creamy, coconut, lactonic, heated buttery like with coumarin and savory fatty nuances

Product Number W335620

http://www.sigmaaldrich.com/catalog/product/aldrich/W335620
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N AT U R A L  A N D  K O S H E R

2-METHOXYCINNAMALDEHYDE, FG

The spicy, yet sweet character of this ingredient can be used to modify the flavor profile of cinnamic aldehyde. It is 
also widely used in cherry and spice flavors for chewing gum, baked applications and mouthwashes or toothpastes 
for oral care. It has can also assist in rounding out cola or Dr Pepper® type flavors. 

Key Organoleptic 
Characteristics

Spicy, sweet cinnamon, slight powdery and resinous

Potential Applications
Cinnamon and cassia enhancers, spice blends, cola flavors, vanilla, chocolate, savory ham notes, gingerbread, 
cherry, raspberry flavors

Natural Occurrence Cassia, cassia bark oil, cassia leaf oil, cinnamon

Aroma Characteristics @1.0%. Sweet, cinnamic, spicy, slightly woody with vanilla and phenolic nuances

Taste Characteristics @5-20 ppm. Sweet, warm, spicy, woody, cinnamon bark with vanilla nuances

Product Number W318101

http://www.sigmaaldrich.com/catalog/product/aldrich/W318101
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N AT U R A L  ( U S )  A N D  K O S H E R

3-NONEN-2-ONE 10% IN ETHANOL  

The powerful earthy, fatty notes of this material will enhance mushroom, vegetable flavors like cucumber and 
cultured dairy flavors like sour cream, yogurt and kefir. It should also be considered to enlarge the ketone complex  
in Brie, Gorgonzola, Camembert and other mold-ripened cheese flavors. 

Key Organoleptic 
Characteristics

Ketonic, earthy, slightly rancid, mushroom, rice-like

Potential Applications
Mushroom, white and brown rice, minor dairy nuances and fat replacers where its creamy nuance will reduce 
the slight rancid notes from other fat additives

Natural Occurrence Crayfish, chamomile, oxidized beef fat

Aroma Characteristics @10% in ethanol. Ketonic, musty, dairy cheesy and earthy mushroom

Taste Characteristics @1-5 ppm. Earthy, waxy, oily nut skin, with oxidized fatty notes and mushroom and brown rice nuances

Product Number W395500

http://www.sigmaaldrich.com/catalog/product/aldrich/W395500
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N AT U R A L  A N D  K O S H E R

LEVULINIC ACID, FG

This compound conveys a sweet, yet acidic note with caramel tones and can be commonly used in butter, maple and 
nut imitation flavors. This ingredient can also add depth and round out caramel and vanilla flavor profiles by 
contributing a rich smokiness. The smoky, spicy cask nuance would nicely modify whisky flavors.  

Key Organoleptic 
Characteristics

Acidic, caramel, sweet, vanilla

Potential Applications Caramel, butterscotch, maple and other brown flavors

Natural Occurrence Papaya, wheat bread, quince fruit, rice and sake

Aroma Characteristics @1.0%. Sweet creamy acidic guaiacol vanilla with pungent caramellic molasses and yeasty bread nuances

Taste Characteristics @30-50 ppm. Acidic, caramellic with molasses and smoky vanilla nuances

Product Number W262701

http://www.sigmaaldrich.com/catalog/product/aldrich/W262701
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Order/Customer Service:  sigma-aldrich.com/order  
Technical Service:  sigma-aldrich.com/techservice 
Development/Custom Manufacturing Inquiries  safcglobal@sial.com 
Safety-related Information:  sigma-aldrich.com/safetycenter

World Headquarters 
3050 Spruce St.

 St. Louis, MO 63103 
(314) 771-5765 

sigma-aldrich.com

Enabling Science to  
Improve the Quality of Life

RCJ
82387
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 INGREDIENTS CATALOG:

 FLAVORS & S 
FRAGRANCES

It’s Safe to Say You’ll Like It.
The 2014 Flavors and Fragrances Catalog is now available!  
We know your formulations need to be made of safe,  
high-quality ingredients, that’s why you will be excited to  
see our expanded portfolio of Food Grade, Halal, Kosher  
and Natural certified materials.

Our high quality ingredients, full documentation and quick 
delivery will make your next formulation safe and successful.

Download or request a print copy of the new catalog today 
sigma-aldrich.com/ff-catalog

News With a Different Flavor. 
SUBSCRIBE TO OUR FLAVORS 
AND FRAGRANCES NEWSLETTER
If you enjoy our ingredients catalog, be sure to subscribe to our 
quarterly Flavors and Fragrances Newsletter, which keeps you 
up-to-date on everything from current events and useful trends 
within the industry, to new product and service enhancements 
that will help you successfully develop your next flavor creation. 

To subscribe, visit 
sigma-aldrich.com/ff-newsletter

http://www.sigma-aldrich.com
http://www.sigma-aldrich.com
http://www.sigma-aldrich.com
http://go.sigmaaldrich.com/2014FFCatalog
http://go.sigmaaldrich.com/LP=185

