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ABSTRACT 

An aroma compound, also known as odorant, aroma, fragrance, or flavor, is a chemical 

compound that has a smell or odor. A chemical compound has a smell or odor when it is 

sufficiently volatile to be transported to the olfactory system in the upper part of the nose. 

Generally molecules meeting this specification have molecular weights of <300. Flavors 

affect both the sense of taste and smell, whereas fragrances affect only smell. Flavors tend to 

be naturally occurring and fragrances tend to be synthetic. Aroma compounds can be found 

in food, wine, spices, perfumes, fragrance oils and essential oils. For example, many form 
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biochemically during ripening of fruits and other crops. In wines, most form as byproducts of 

fermentation. Also, many of the aroma compounds play a significant role in the production of 

flavorants, which are used in the food service industry to flavor, improve and generally 

increase the appeal of their products. 

 

KEYWORDS: Aroma, Odour, Fragrance, Flavour, Ester, Terpene, Lactone. 

 

INTRODUCTION 

In chemistry, esters are chemical compounds derived from an acid (organic or inorganic) in 

which at least one -OH (hydroxyl) group is replaced by an -O-alkyl (alkoxy) group. Usually, 

esters are derived from a carboxylic acid and an alcohol. Glycerides, which are fatty acid 

esters of glycerol, are important esters in biology, being one of the main classes of lipids, and 

making up the bulk of animal fats and vegetable oils. Esters with low molecular weight are 

commonly used as fragrances and found in essential oils and pheromones. Phosphoesters 

form the backbone of DNA molecules.
[1-4]

  

 

 

Figure-1: Pineapple, Strawberry and Jackfruit 

 

Nitrate esters, such as nitroglycerin, are known for their explosive properties, while 

polyesters are important plastics, with monomers linked by ester moieties. Terpenes are a 

large and diverse class of organic compounds, produced by a variety of plants, particularly 

conifers, though also by some insects such as termites or swallowtail butterflies, which emit 

terpenes from their osmeteria. They are often strong-smelling. They may protect the plants 

that produce them by deterring herbivores and by attracting predators and parasites of 

herbivores. Many terpenes are aromatic hydrocarbons and thus may have had a protective 

function. The difference between terpenes and terpenoids is that terpenes are hydrocarbons, 

whereas terpenoids contain additional functional groups.
[5-9] 
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Popcorn flavour 

 

6-Acetyl-2,3,4,5-tetrahydropyridine, is an aroma compound and flavor that gives baked 

goods such as white bread, popcorn, and tortillas their typical smell, together with its 

structural homolog 2-acetyl-1-pyrroline. 6-Acetyl-2,3,4,5-tetrahydropyridine and 2-acetyl-1-

pyrroline are usually formed by Maillard reactions during heating of food. Both compounds 

have odor thresholds below 0.06 ng/l.  

 

Bread, Jasmine Rice flavour 

 

2-Acetyl-1-pyrroline, abbreviated 2AP, with the IUPAC name 1-(3,4-dihydro-2H-pyrrol-5-

yl)ethanone, is an aroma compound and flavor that gives white bread, jasmine rice and 

basmati rice, the spice pandan (Pandanus amaryllifolius) and bread flowers (Vallaris glabra) 

their customary smell.  

 

 

Figure-2: Raspberry, Orange and Blackberry 

 

Fragrance flavour 

 

4-Anisaldehyde is an organic compound that is commonly encountered in the fragrances, 

both synthetic and natural. The compound consists of a benzene ring with an aldehyde and a 

methoxy group. It is a clear liquid with a strong aroma. Two related isomers ortho-

anisaldehyde and meta-anisaldehyde are also known but less commonly encountered. It 

provides sweet, floral and strong almond odor. Atul Ltd, India is the largest manufacturer of 

Anisaldehyde in the world. Being structurally related to vanillin, anisaldehyde is a widely 
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used in the fragrance and flavor industry. Anisaldehyde is used as an intermediate in the 

synthesis of other compounds important in pharmaceuticals and perfumery. ortho-

Anisaldehyde has a scent of licorice. A solution of para-anisaldehyde in acid and ethanol is a 

useful stain in thin layer chromatography. Different chemical compounds on the plate can 

give different colors, allowing easy distinction. 

 

 Anise flavour  

 

Anisole, or methoxybenzene, is an organic compound with the formula CH3OC6H5. It is a 

colorless liquid with a smell reminiscent of anise seed, and in fact many of its derivatives are 

found in natural and artificial fragrances. The compound is mainly made synthetically and is 

a precursor to other synthetic compounds. It is an ether. Anisole is a precursor to perfumes, 

insect pheromones, and pharmaceuticals. For example, synthetic anethole is prepared from 

anisole. 

 

Pineapple flavour 

 

Allyl hexanoate is employed principally in the formulation of pineapple flavors but it can 

also be used for peach and apricot essences and for apple blossom, peach blossom, and 

wisteria perfume compositions. Allyl caproate is an ingredient of some lipstick perfumes. It 

also adds a sweet juicy note to citrus flavors. It is also used as an additive to cigarettes. 

 

Almond flavour 

 

Benzaldehyde (C6H5CHO) is an organic compound consisting of a benzene ring with a 

formyl substituent. It is the simplest aromatic aldehyde and one of the most industrially 

useful. This colorless liquid has a characteristic pleasant almond-like odor. In fact, 

benzaldehyde is the primary component of bitter almond oil and can be extracted from a 

number of other natural sources. Benzaldehyde was first extracted from bitter almonds in 

1803 by the French pharmacist Martrès. In 1832 German chemists Friedrich Wöhler and 
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Justus von Liebig first synthesized benzaldehyde. It is commonly employed to confer almond 

flavor. Benzaldehyde is used chiefly as a precursor to other organic compounds, ranging from 

pharmaceuticals to plastic additives. The aniline dye malachite green is prepared from 

benzaldehyde and dimethylaniline. It is a precursor to certain acridine dyes as well. Via aldol 

condensations, benzaldehyde is converted into derivatives of cinnamaldehyde and styrene. 

 

  

Figure-3: Apricot, Guava and Pear 

 

Strawberry, Jasmine flavour 

 

Benzyl acetate is an organic compound with the molecular formula C9H10O2. It is the ester 

formed by condensation of benzyl alcohol and acetic acid. Benzyl acetate is found naturally 

in many flowers. It is the primary constituent of the essential oils from the flowers jasmine, 

ylang-ylang and tobira. It has pleasant sweet aroma reminiscent of jasmine. Consequently, it 

is used widely in perfumery and cosmetics for its aroma and in flavorings to impart apple and 

pear flavors. It is one of many compounds that are attractive to males of various species of 

orchid bees, who apparently gather the chemical to synthesize pheromones; it is commonly 

used as bait to attract and collect these bees for study. Benzyl acetate is also used as a solvent 

in plastics and resin, cellulose acetate, nitrate, oils, lacquers, polishes and inks. 

 

Pine flavour  

Bornyl acetate 
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Apple, Honey flavour 

 

n-Butyl acetate, also known as butyl ethanoate, is an organic compound commonly used as 

a solvent in the production of lacquers and other products. It is a colorless flammable liquid. 

Butyl acetate is found in many types of fruit, where along with other chemicals it imparts 

characteristic flavors and has a sweet smell of banana or apple. It is used as a synthetic fruit 

flavoring in foods such as candy, ice cream, cheeses, and baked goods. The other three 

isomers of butyl acetate are: isobutyl acetate, tert-butyl acetate and sec-butyl acetate. 

 

 

Figure-4: Apple, Banana and Grape 

 

Pineapple flavour 

 

Butyl butyrate, or butyl butanoate, is an organic compound that is an ester formed by the 

condensation of butyric acid and n-butanol. It is a clear, colorless liquid that is insoluble in 

water, but miscible with ethanol and diethyl ether. Its refractive index is 1.406 at 20 °C. Like 

other volatile esters, butyl butyrate has a pleasant aroma. It is used in the flavor industry to 

create sweet fruity flavors that are similar to that of pineapple. It occurs in many kinds of fruit 

including apple, banana, berries, pear, plum, and strawberry. 

 

Pear flavour 

Butyl propanoate 

 

 Camphor flavour 
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Camphor is a waxy, flammable, white or transparent solid with a strong aromatic odor. It is 

a terpenoid with the chemical formula C10H16O. It is found in the wood of the camphor 

laurel (Cinnamomum camphora), a large evergreen tree found in Asia (particularly in 

Sumatra, Indonesia and Borneo ) and also of the unrelated kapur tree, a tall timber tree from 

the same region. It also occurs in some other related trees in the laurel family, notably Ocotea 

usambarensis. Dried rosemary leaves (Rosmarinus officinalis), in the mint family, contain up 

to 20% camphor. Camphor can also be synthetically produced from oil of turpentine. It is 

used for its scent, as an ingredient in cooking (mainly in India), as an embalming fluid, for 

medicinal purposes, and in religious ceremonies. A major source of camphor in Asia is 

camphor basil. Norcamphor is a camphor derivative with the three methyl groups replaced by 

hydrogen. 

 

Caraway, spearmint flavour 

 

Carvone is a member of a family of chemicals called terpenoids. Carvone is found naturally 

in many essential oils, but is most abundant in the oils from seeds of caraway (Carum carvi) 

and dill. Both carvones are used in the food and flavor industry. R-(−)-Carvone is also used 

for air freshening products and, like many essential oils, oils containing carvones are used in 

aromatherapy and alternative medicine. 

 

Food applications 

As the compound most responsible for the flavor of caraway, dill and spearmint, carvone has 

been used for millennia in food. Wrigley's Spearmint Gum and spearmint flavored Life 

Savers are major users of natural spearmint oil from Mentha spicta. Caraway seed is 

extracted with alcohol to make the European drink Kummel. 

 

Agriculture 

S-(+)-Carvone is also used to prevent premature sprouting of potatoes during storage, being 

marketed in the Netherlands for this purpose under the name Talent.  
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Insect control 

(R)-(–)-Carvone has been proposed for use as a mosquito repellent, and the U.S. 

Environmental Protection Agency is reviewing a request to register it as a pesticide.
  

 

  

Figure-5: Mango, Litchi and Custard apple 

 

Cinnamon flavour 

 

Cinnamaldehyde is the organic compound that gives cinnamon its flavor and odor. This pale 

yellow, viscous liquid occurs naturally in the bark of cinnamon trees and other species of the 

genus Cinnamomum. The essential oil of cinnamon bark is about 90% cinnamaldehyde. The 

most obvious application for cinnamaldehyde is as flavoring in chewing gum, ice cream, 

candy, and beverages; use levels range from 9 to 4900 parts per million (ppm) (that is, less 

than 0.5%). It is also used in some perfumes of natural, sweet, or fruity scents. Almond, 

apricot, butterscotch, and other aromas may partially employ the compound for their pleasant 

smells. Cinnamaldehyde can be used as a food adulterant; powdered beechnut husk 

aromatized with cinnamaldehyde can be marketed as powdered cinnamon.  

 

Lemon flavour 

 

Citral, or 3,7-dimethyl-2,6-octadienal or lemonal, is either a pair, or a mixture of terpenoids 

with the molecular formula C10H16O. The two compounds are double bond isomers. The E-

isomer is known as geranial or citral A. The Z-isomer is known as neral or citral B. Geranial 

has a strong lemon odor. Neral's lemon odor is less intense, but sweeter. Citral is therefore an 

aroma compound used in perfumery for its citrus effect. Citral is also used as a flavor and for 
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fortifying lemon oil. It also has strong antimicrobial qualities and pheromonal effects in 

insects.  

Citral is used in the synthesis of vitamin A, ionone and methylionone and to mask the smell 

of smoke. 

 

Lemon flavour 

 

Citronellal or rhodinal or 3,7-dimethyloct-6-en-1-al (C10H18O) is a monoterpenoid, the 

main component in the mixture of terpenoid chemical compounds that give citronella oil its 

distinctive lemon scent. Citronellal is a major isolate in distilled oils from the plants 

Cymbopogon, lemon-scented gum, and lemon-scented teatree. The (–)-(S)-enantiomer of 

citronellal makes up to 80% of the leaf oil from kaffir lime leaves and is the compound 

responsible for its characteristic aroma. Citronellal has insect repellent properties, and 

research shows high repellent effectiveness against mosquitoes. Research shows that 

citronellal has strong antifungal qualities.  

 

Rose, Lemongrass flavour 

 

Citronellol, or dihydrogeraniol, is a natural acyclic monoterpenoid. Both enantiomers occur 

in nature. (+)-Citronellol, which is found in citronella oils, including Cymbopogon nardus 

(50%), is the more common isomer. (−)-Citronellol is found in the oils of rose (18-55%) and 

Pelargonium geraniums. Citronellol is used in perfumes and insect repellents and as a mite 

attractant. Citronellol is a good mosquito repellent at short distances, but protection greatly 

lessens when the subject is slightly further from the source. When complexed with β-

cyclodextrin, it has on average a 1.5 hour protection duration against mosquitoes. Citronellol 

is used as a raw material for the production of rose oxide. 
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Figure-6: Lemon, Tomato and Coconut 

Cumin flavour 

 
OCH3

ClCl

Cl Wine flavour 

 

Cork taint is a broad term referring to a wine fault characterized by a set of undesirable 

smells or tastes found in a bottle of wine, especially spoilage that can only be detected after 

bottling, aging and opening. Though modern studies have shown that other factors can also 

be responsible for taint – including wooden barrels, storage conditions and the transport of 

corks and wine – the cork stopper is normally considered to be responsible, and a wine found 

to be tainted on opening is said to be "corked" or "corky". Cork taint can affect wines 

irrespective of price and quality level. The chief cause of cork taint is the presence of the 

chemical compounds 2,4,6-trichloroanisole (TCA) or 2,4,6-tribromoanisole (TBA) in the 

wine, which in many cases will have been transferred from the cork, but which also can have 

been transferred through the cork rather than from it. TCA can be naturally present in wood, 

wine, water, soil, vegetables, fruit and also in cork. This compound is one of the chief factors 

responsible for the problem associated with mould liable to be found in cork. Very small 

amounts of this compound, on the order of nanograms, can be responsible for this defect. 

Corked wine containing TCA has a characteristic odour, variously described as resembling a 

mouldy newspaper, wet dog, damp cloth, or damp basement. In almost all cases of corked 

wine the wine's native aromas are reduced significantly, and a very tainted wine is quite 

unpalatable, although harmless. While the human threshold for detecting TCA is measured in 

the single-digit parts per trillion, this can vary by several orders of magnitude depending on 

an individual's sensitivity. Detection is also complicated by the olfactory system's particularly 
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quick habituation to TCA, making the smell less obvious on each subsequent sniff. TCA is a 

compound that poses absolutely no problems to human health.   

 

 Cumin flavour 

Cuminaldehyde, or 4-isopropylbenzaldehyde, is a natural organic compound with the 

molecular formula C10H12O. It is a benzaldehyde with an isopropyl group substituted in the 4-

position. Cuminaldehyde is a constituent of the essential oils of eucalyptus, myrrh, cassia, 

cumin and others. It has a pleasant smell and contributes to the aroma of these oils. It is used 

commercially in perfumes and other cosmetics. It has been shown that cuminaldehyde, as a 

small molecule, inhibits the fibrillation of α-synuclein, which, if aggregated, forms insoluble 

fibrils in pathological conditions characterized by Lewy bodies, such as Parkinson's disease, 

dementia with Lewy bodies and multiple system atrophy. Cuminaldehyde can be prepared 

synthetically by the reduction of 4-isopropylbenzoyl chloride or by the formylation of 

cumene. The thiosemicarbazone of cuminaldehyde has antiviral properties. 

 

 

Figure-7: Peach and Feijoa 

 

Butter flavour 

 

Diacetyl (IUPAC systematic name: butanedione or butane-2,3-dione) is anorganic 

compound with the chemical formula (CH3CO)2. It is a volatile, yellow/green liquid with an 

intensely buttery flavor. It is a vicinal diketone (two C=O groups, side-by-side) with 
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the molecular formula C4H6O2. Diacetyl occurs naturally in alcoholic beverages and is added 

to some foods to impart its buttery flavor. 

 

Tarragon flavour 

 

Estragole (p-allylanisole, methyl chavicol) is a phenylpropene, a natural organic compound. 

Its chemical structure consists of a benzene ring substituted with a methoxy group and a 

propenyl group. It is an isomer of anethole, differing with respect to the location of the 

double bond. It is a colorless liquid, although impure samples can appear yellow. It is a 

component of various trees and plants, including turpentine (pine oil), anise, fennel, bay, 

tarragon, and basil. It is used in the preparation of fragrances.  

 

Nail polish remover 

 

Ethyl acetate (systematically, ethyl ethanoate, commonly abbreviated EtOAc or EA) is the 

organic compound with the formula CH3-COO-CH2-CH3, simplified to C4H8O2. This 

colorless liquid has a characteristic sweet smell (similar to pear drops) and is used in glues, 

nail polish removers, decaffeinating tea and coffee and cigarettes (see list of additives in 

cigarettes). Ethyl acetate is the ester of ethanol and acetic acid; it is manufactured on a large 

scale for use as a solvent. The combined annual production in 1985 of Japan, North America, 

and Europe was about 400,000 tons. In 2004, an estimated 1.3M tons were produced 

worldwide.
  

 

Cherry, Grape flavour 

 

Ethyl benzoate, C9H10O2, is the ester formed by the condensation of benzoic acid and 

ethanol. It is a colorless liquid that is almost insoluble in water, but miscible with most 

organic solvents. As with many volatile esters, ethyl benzoate has a pleasant odor described 

as sweet, wintergreen, fruity, medicinal, cherry and grape. It is a component of some 

fragrances and artificial fruit flavors. 
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Figure-8: Ylang-ylang, Jasmine and Lavender 

 

Banana, Strawberry, Pineapple flavour 

 

Ethyl butyrate, also known as ethyl butanoate, or butyric ether, is an ester with the 

chemical formula CH3CH2CH2COOCH2CH3. It is soluble in propylene glycol, paraffin oil, 

and kerosene. It has a fruity odor, similar to pineapple. It is commonly used as artificial 

flavoring resembling orange juice or pineapple in alcoholic beverages (e.g. martinis, daiquiris 

etc.), as a solvent in perfumery products, and as a plasticizer for cellulose. In addition, ethyl 

butyrate is often also added to orange juice, as most associate its odor with that of fresh 

orange juice. Ethyl butyrate is one of the most common chemicals used in flavors and 

fragrances. It can be used in a variety of flavors: orange (most common), cherry, pineapple, 

mango, guava, bubblegum, peach, apricot, fig and plum. In industrial use, it is also one of the 

cheapest chemicals, which only adds to its popularity. 

 

 Pineapple, green banana flavour 

Ethyl hexanoate 

 

Cinnamon flavour 

 

Ethyl cinnamate is the ester of cinnamic acid and ethanol. It is present in the essential oil of 

cinnamon. Pure ethyl cinnamate has a "fruity and balsamic odor, reminiscent of cinnamon 

with an amber note". The p-methoxy derivative is reported to be a monoamine oxidase 

inhibitor.  
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Lemon, Rum, Strawberry flavour 

 

Ethyl formate is an ester formed when ethanol (an alcohol) reacts with formic acid (a 

carboxylic acid). It is also known as ethyl methanoate because formic acid is also known as 

methanoic acid. Ethyl formate has the characteristic smell of rum and is also partially 

responsible for the flavor of raspberries. It occurs naturally in the body of ants and in the 

stingers of bees.  

Apricot, Cherry, Grape, Raspberry flavour 

 

Ethyl heptanoate is the ester resulting from the condensation of heptanoic acid and ethanol. 

It is used in the flavor industry because of its odor that is similar to grape. 

 

Strawberry flavour 

 

Ethyl methylphenylglycidate, commonly known as "strawberry aldehyde", is an organic 

compound used in the flavor industry in artificial fruit flavors, in particular strawberry. 

Because of its pleasant taste and aroma, ethyl methylphenylglycidate finds use in the 

fragrance industry, in artificial flavors, and in cosmetics. Its end applications include 

perfumes, soaps, beauty care products, detergents, pharmaceuticals, baked goods, candies, ice 

cream and others. 

 

 

Figure-9: Neroli, Tobira and Rose 
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Apple flavour 

Ethyl isovalerate 

 

 Butter, Cream flavour 

 

Ethyl lactate, also known as lactic acid ethyl ester, is a monobasic ester formed from lactic 

acid and ethanol, commonly used as a solvent. This compound is considered biodegradable 

and can be used as a water-rinsible degreaser. Ethyl lactate is found naturally in small 

quantities in a wide variety of foods including wine, chicken, and various fruits. The odor of 

ethyl lactate when dilute is mild, buttery, creamy, with hints of fruit and coconut. 

 

Ethyl lactate is produced from biological sources, and can be either the levo (S) form or 

dextro (R) form, depending on the organism that is the source of the lactic acid. Most 

biologically sourced ethyl lactate is ethyl (−)-L-lactate (ethyl (S)-lactate). Ethyl lactate is also 

produced industrially from petrochemical stocks, and this ethyl lactate consists of the racemic 

mixture of levo and dextro forms. In some jurisdictions, the natural product is exempt from 

many restrictions placed upon use and disposal of solvents. Because both enantiomers are 

found in nature, and because ethyl lactate is easily biodegradable, it is considered to be a 

green solvent. 

 

Due to its relatively low toxicity, ethyl lactate is used commonly in pharmaceutical 

preparations, food additives, and fragrances. Ethyl lactate is also used as solvent for 

nitrocellulose, cellulose acetate, and cellulose ethers. Ethyl lactate hydrolyzes in the presence 

of water and acids or bases into lactic acid and ethanol. Ethyl lactate can be used as a 

cosolvent to produce suitable conditions for the formation of aryl aldimines. 

 

Grape flavour
 

Ethyl nonanoate 

 

Apple flavour 
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Ethyl pentanoate, also commonly known as ethyl valerate, is an organic compound used in 

flavors. It is an ester with the molecular formula C7H14O2. This colorless liquid is poorly 

soluble in water but miscible with organic solvents. As is the case with most volatile esters, it 

has a pleasant aroma and taste. It is used as a food additive to impart a fruity flavor, 

particularly of apple. 

 

Clove flavour 

Eugenol is a phenylpropene, an allyl chain-substituted guaiacol. Eugenol is a member of the 

phenylpropanoids class of chemical compounds. It is a colorless to pale yellow oily liquid 

extracted from certain essential oils especially from clove oil, nutmeg, cinnamon, basil and 

bay leaf. It is present in concentrations of 80–90% in clove bud oil and at 82–88% in clove 

leaf oil.
  

 

 

Figure-10: Pine, Wintergreen and Geranium 

 

Eugenol is used in perfumeries, flavorings, essential oils and in medicine as a local antiseptic 

and anaesthetic. Eugenol can be combined with zinc oxide to form a material – known as zinc 

oxide eugenol – which has restorative and prosthodontic applications in dentistry. For 

example, zinc oxide eugenol is used for root canal sealing. It can be used to reduce the 

presence of Listeria monocytogenes and Lactobacillus sakei in food. They are also used in 

manufacturing stabilizers and antioxidants for plastics and rubbers. Attempts have been made 

to develop eugenol derivatives for intravenous injection, such as propanidid and G.29.505. 

The latter produced unacceptable side effects around the site of injection in many patients. It 

is one of many compounds that is attractive to males of various species of orchid bees, which 

apparently gather the chemical to synthesize pheromones; it is commonly used as bait to 

attract and collect these bees for study. It also attracts female cucumber beetle. It is recently 
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discovered that eugenol and isoeugenol, floral volatile scent compounds, are catalyzed by 

single type of enzyme in Gymnadenia species and gene encoding for this enzyme is first 

functionally characterized gene in this species so far. It is commonly used in wisdom tooth 

extraction surgeries complicated by dry socket. Clove oil is growing in popularity as an 

anaesthetic for use on aquarium fish as well as on wild fish when sampled for research and 

management purposes. Where readily available, it presents a humane method to euthanise 

sick and diseased fish either by direct over-dose or to induce sleep before an overdose of 

ethanol. It is also used in some mousetraps and kills certain human colon cancer cell lines in-

vitro and in-vivo. Eugenol may have potential therapeutic effects against diseases 

characterized by excessive osteoclast activity. 

 

Pine flavour 

 

Fructone, also known as apple ketal and applinal, is a synthetic aroma compound with a 

fruity, apple-like smell with pineapple, strawberry, and woody aspects reminding of sweet 

pine. It was discovered by chemist Fabien Servan, and is a product of Servan & Cie and the 

Dorcel Company. 

 

Tomato, pineapple, buckwheat flavour 

 

Furaneol, or strawberry furanone, is a natural organic compound used in the flavor and 

perfume industry because of its sweet strawberry aroma. It is actually found in strawberries 

and a variety of other fruits and it is partly responsible for the smell of fresh pineapple. It is 

also important for odour of buckwheat, and tomato.
  

 

Coffee flavour 

 

Furan-2-ylmethanethiol is an organic compound containing a furan substituted with a 

sulfanylmethyl group. It is a clear colourless liquid when pure, but it becomes yellow 

coloured upon prolonged standing. It possesses a strong odour of roasted coffee and a bitter 

taste. It is a key component of the aroma of roasted coffee. 
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Figure-11: Maple, Lilac and Cajuput 

Geranium, rose flavour 

 

Geranyl acetate is a natural organic compound that is classified as a monoterpene. It is a 

colorless liquid with a pleasant floral or fruity rose aroma. Its condensed liquid has a sightly 

yellow color. Geranyl acetate is insoluble in water, but soluble in some organic solvents such 

as alcohol and oil. 

 

Geranyl acetate is a natural constituent of more than 60 essential oils, including Ceylon 

citronella, palmarosa, lemon grass, petit grain, neroli, geranium, coriander, carrot, Camden 

woollybutt, and sassafras. It can be obtained by fractional distillation of essential oils. 

Geranyl acetate is an ester that can be prepared semi-synthetically by the simple condensation 

of the more common natural terpene geraniol with acetic acid. Geranyl acetate is used 

primarily as a component of perfumes for creams and soaps and as a flavoring ingredient. It 

is used particularly in rose, lavender and geranium formulations where a sweet fruity or citrus 

aroma is desired. 

 

It is designated by the U.S. Food and Drug Administration as generally recognized as safe 

(GRAS). 

 

Cherry flavour 

Geranyl butyrate 

 

Apple flavour 
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Geranyl pentanoate 

 

Cherry, Raspberry, Strawberry flavour 

 

The chemical compound isobutyl acetate, also known as 2-methylpropyl ethanoate 

(IUPAC name) or β-methylpropyl acetate, is a common solvent. It is produced from the 

esterification of isobutanol with acetic acid. It is used as a solvent for lacquer and 

nitrocellulose. Like many esters it has a fruity or floral smell at low concentrations and occurs 

naturally in raspberries, pears and other plants. At higher concentrations the odor can be 

unpleasant and may cause symptoms of central nervous system depression such as nausea, 

dizziness and headache. 

 

A common method for preparing isobutyl acetate is Fischer esterification, where precursors 

isobutyl alcohol and acetic acid are heated in the presence of a strong acid. 

 

Isobutyl acetate has three isomers: n-butyl acetate, tert-butyl acetate, and sec-butyl acetate, 

which are also common solvents. 

 

Grass flavour 

 

1-Hexanol is an organic alcohol with a six-carbon chain and a condensed structural formula 

of CH3(CH2)5OH. This colorless liquid is slightly soluble in water, but miscible with diethyl 

ether and ethanol. Two additional straight chain isomers of 1-hexanol, 2-hexanol and 3-

hexanol, exist, both of which differing by the location of the hydroxyl group. Many isomeric 

alcohols have the formula C6H13OH. It is used in the perfume industry. 

 

  Grass flavour  

 

cis-3-Hexen-1-ol, also known as (Z)-3-hexen-1-ol and leaf alcohol, is a colorless oily liquid 

with an intense grassy-green odor of freshly cut green grass and leaves. It is produced in 

small amounts by most plants and it acts as an attractant to many predatory insects. cis-3-

Hexen-1-ol is a very important aroma compound that is used in fruit and vegetable flavors 

and in perfumes. The yearly production is about 30 tonnes. 

https://en.wikipedia.org/wiki/Chemical_compound
https://en.wikipedia.org/wiki/IUPAC
https://en.wikipedia.org/wiki/Esterification
https://en.wikipedia.org/wiki/Isobutanol
https://en.wikipedia.org/wiki/Acetic_acid
https://en.wikipedia.org/wiki/Solvent
https://en.wikipedia.org/wiki/Lacquer
https://en.wikipedia.org/wiki/Nitrocellulose
https://en.wikipedia.org/wiki/Ester
https://en.wikipedia.org/wiki/Raspberry
https://en.wikipedia.org/wiki/Pear
https://en.wikipedia.org/wiki/Central_nervous_system_depression
https://en.wikipedia.org/wiki/Nausea
https://en.wikipedia.org/wiki/Syncope_(medicine)
https://en.wikipedia.org/wiki/Headache
https://en.wikipedia.org/wiki/Fischer_esterification
https://en.wikipedia.org/wiki/Butyl_acetate
https://en.wikipedia.org/wiki/Tert-Butyl_acetate
https://en.wikipedia.org/wiki/Sec-butyl_acetate
https://en.wikipedia.org/wiki/File:Hexan-1-ol-2D-skeletal.png
https://en.wikipedia.org/wiki/File:Hexan-1-ol-2D-skeletal.png
https://en.wikipedia.org/wiki/Alcohol
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Miscible
https://en.wikipedia.org/wiki/Diethyl_ether
https://en.wikipedia.org/wiki/Diethyl_ether
https://en.wikipedia.org/wiki/Ethanol
https://en.wikipedia.org/wiki/2-Hexanol
https://en.wikipedia.org/wiki/3-hexanol
https://en.wikipedia.org/wiki/3-hexanol
https://en.wikipedia.org/wiki/Perfume
https://en.wikipedia.org/wiki/File:Cis-3-Hexenol.svg
https://en.wikipedia.org/wiki/Odor
https://en.wikipedia.org/wiki/Grass
https://en.wikipedia.org/wiki/Leaf
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/w/index.php?title=Attractant&action=edit&redlink=1
https://en.wikipedia.org/wiki/Predator
https://en.wikipedia.org/wiki/Insect
https://en.wikipedia.org/wiki/Aroma_compound
https://en.wikipedia.org/wiki/Flavor
https://en.wikipedia.org/wiki/Perfume
https://en.wikipedia.org/wiki/Tonne


www.wjpr.net                                   Vol 4, Issue 08, 2015.                                            

            

 

20 

Sen et al.                                                                World Journal of Pharmaceutical Research 

cis-3-Hexen-1-ol is an alcohol and its esters are also important flavor and fragrance raw 

materials. The related aldehyde cis-3-hexenal (leaf aldehyde) has a similar and even stronger 

smell but is relatively unstable and isomerizes into the conjugated trans-2-hexenal. 

 

Figure-12: Lemongrass, Caraway and Tarragon 

 

Fresh cut grass flavour 

 

Hexanal, or hexanaldehyde, is an alkyl aldehyde used in the flavor industry to produce 

fruity flavors. Its scent resembles freshly cut grass. 

 

Grass flavour 

 

cis-3-Hexenal, also known as (Z)-3-hexenal and leaf aldehyde, is colorless liquid and an 

aroma compound with an intense grassy-green odor of freshly cut green grass and leaves. It is 

one of the major volatile compounds in ripe tomatoes. It is produced in small amounts by 

most plants and it acts as an attractant to many predatory insects. It is also a pheromone in 

many insect species. cis-3-Hexenal is an aldehyde. It is relatively unstable and isomerizes 

into the conjugated trans-2-hexenal. The related alcohol cis-3-hexen-1-ol is much more 

stable. It has a similar but weaker smell and is widely used in flavors and perfumes. 

 

Apple flavour 

 

Hexyl acetate is an ester with the molecular formula C8H16O2. It is mainly used as a solvent 

for resins, polymers, fats and oils. It is also used as a paint additive to improve its dispersion 

on a surface. Hexyl acetate is also used as a flavoring because of its fruity odor, and it is 

naturally present in many fruits (such as apples and plums) as well as alcoholic beverages.  
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Chamomile flavour 

 

Hexyl cinnamaldehyde (hexyl cinnamal) is a common additive in perfume and cosmetic 

industry as aroma substance. It is found naturally in the essential oil of chamomile. 

 

Woody, violet flavour 

 

The ionones are a series of closely related chemical substances that are part of a group of 

compounds known as rose ketones, which also includes damascones and damascenones. 

Ionones are aroma compounds found in a variety of essential oils, including rose oil. β-

Ionone is a significant contributor to the aroma of roses, despite its relatively low 

concentration, and is an important fragrance chemical used in perfumery. The ionones are 

derived from the degradation of carotenoids. The combination of α-ionone and β-ionone is 

characteristic of the scent of violets and used with other components in perfumery and 

flavouring to recreate their scent. The carotenes α-carotene, β-carotene, γ-carotene and the 

xanthophyll and β-cryptoxanthin, can all be metabolized to β-ionone, and thus have vitamin 

A activity because they can be converted by plant-eating animals to retinol and retinal. 

Carotenoids that do not contain the β-ionone moiety cannot be converted to retinol, and thus 

have no vitamin A activity. 

 

Figure-13: Clove, Cinnamon and Cardamom 

 

Raspberry flavour 
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Isobutyl formate (2-methylpropyl methanoate) is an organic ester with the chemical 

formula C5H10O2. It is formed by diluting isobutanol with formic acid; sulfuric acid can serve 

as a catalyst. It is used as a flavor and fragrance ingredient because of its odor which is sweet, 

ethereal, and slightly fruity.  

 

Banana, Pear flavour 

 

Isoamyl acetate, also known as isopentyl acetate, is an organic compound that is the ester 

formed from isoamyl alcohol and acetic acid. It is a colorless liquid that is only slightly 

soluble in water, but very soluble in most organic solvents. Isoamyl acetate has a strong odor 

(similar to Juicy Fruit, a foam banana sweet or a pear drop) which is also described as similar 

to both banana and pear. Banana oil is a term that is applied either to pure isoamyl acetate or 

to flavorings that are mixtures of isoamyl acetate, amyl acetate and other flavors.  

 

Fruity flavour 

 

Isopropyl acetate is an ester, an organic compound which is the product of esterification of 

acetic acid and isopropanol. It is a clear, colorless liquid with a characteristic fruity odor. 

Isopropyl acetate is a solvent with a wide variety of manufacturing uses that is miscible with 

most other organic solvents, and moderately soluble in water. It is used as a solvent for 

cellulose, plastics, oil and fats. It is a component of some printing inks and perfumes. 

Isopropyl acetate decomposes slowly on contact with steel in the presence of air, producing 

acetic acid and isopropanol. It reacts violently with oxidizing materials and it attacks many 

plastics. Isopropyl acetate is quite flammable in both its liquid and vapor forms, and it may be 

harmful if swallowed or inhaled.  

 

The Occupational Safety and Health Administration has set a permissible exposure limit of 

250 ppm (950 mg/m
3
) over an eight hour time-weighted average for workers handling 

isopropyl acetate.  

 

Malty flavour 
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Isovaleraldehyde is a small organic compound, also known as 3-methylbutanal, with the 

formula (CH3)2CHCH2CHO. It is an aldehyde, a colorless liquid at STP, and found in low 

concentrations in many types of food. It can be produced commercially and is used as a 

reagent for the production of pharmaceuticals and pesticides. As it stems from leucine, the 

occurrence of isovaleraldehyde is not limited to beer; the compound has found to be a flavor 

component in many different types of foods. It is described as having a malty flavor and has 

been found in such foods as beer, cheese, coffee, chicken, fish, chocolate, olive oiland tea. 

The compound is used as a reactant in the synthesis of a number of compounds. Notably it is 

used to synthesize 2,3-dimethyl-2-butene, and is then converted to 2,3-dimethylbutane-2,3-

diol and methyltert-butylketone, better known as pinacolone. Pinacolone itself is then used in 

synthesis for number of pesticides. Additionally, a range of pharmaceuticals, such as butizide, 

are synthesized from isovaleraldehyde and its corresponding acid. 

 

 

Figure-14: Spearmint, Coffee and Grass 

 

 Orange, lemon flavour 

 

Limonene is a colourless liquid hydrocarbon classified as a cyclic terpene. The more 

common d-isomer possesses a strong smell of oranges. It is used in chemical synthesis as a 

precursor to carvone and as a renewables-based solvent in cleaning products. Limonene takes 

its name from the lemon, as the rind of the lemon, like other citrus fruits, contains 

considerable amounts of this compound, which contributes to their odor. Limonene is a chiral 

molecule, and biological sources produce one enantiomer: the principal industrial source, 

citrus fruit, contains d-limonene ((+)-limonene), which is the (R)-enantiomer (CAS number 

5989-27-5, EINECS number 227-813-5). Racemic limonene is known as dipentene. d-
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Limonene is obtained commercially from citrus fruits through two primary methods: 

centrifugal separation or steam distillation. Limonene is common in cosmetic products. As 

the main odor constituent of citrus (plant family Rutaceae), d-limonene is used in food 

manufacturing and some medicines, e.g. as a flavoring to mask the bitter taste of alkaloids, 

and as a fragrance in perfumery, aftershave lotions, bath products and other such products 

that include fragrance; it is also used as botanical insecticide, the d enantiomer is most active 

as an insecticide. It is added to cleaning products such as hand cleansers to give a lemon-

orange fragrance and because of its ability to dissolve oils. In contrast, l-limonene has a 

piney, turpentine-like odor. In natural and alternative medicine, d-limonene is marketed to 

relieve gastroesophageal reflux disease and heartburn. Limonene is increasingly being used 

as a solvent for cleaning purposes, such as the removal of oil from machine parts, as it is 

produced from a renewable source (citrus oil, as a byproduct of orange juice manufacture). It 

is used as a paint stripper and is also useful as a fragrant alternative to turpentine. Limonene 

is also used as a solvent in some model airplane glues and as a constituent in some paints. 

All-natural commercial air fresheners, with air propellants, containing limonene are used by 

philatelists to remove self-adhesive postage stamps from envelope paper. 

  

Limonene is also finding increased use as a solvent for filament-fused 3D printing. Printers 

can print the plastic of choice for the model, but erect supports and binders from HIPS, a 

polystyrene plastic that is easily solvable in limonene. As it is combustible, limonene has also 

been considered as a biofuel. In preparing tissues for histology or histopathology, d-limonene 

is often used as a less toxic substitute for xylene when clearing dehydrated specimens. 

Clearing agents are liquids miscible with alcohols (such as ethanol or isopropanol) and with 

melted paraffin wax, in which specimens are embedded to facilitate cutting of thin sections 

for microscopy. Limonene is an adenosine agonist which may explain its anti-stress and 

sedative properties.  

 

Lavender flavour 

  

Linalyl acetate is a naturally occurring phytochemical found in many flowers and spice 

plants. It is one of the principal components of the essential oils of bergamot and lavender. 

Chemically, it is the acetate ester of linalool, and the two often occur in conjunction. 
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Synthetic linalyl acetate is sometimes used as an adulterant in essential oils to make them 

more marketable. For example, it may be added to lavandin oil which is then sold as more 

desirable lavender oil. The chemical tastes similar to how it smells with a pleasant fruity odor 

reminiscent of bergamot mint oil. It is found in Mentha citrata and is mildly toxic to humans, 

toxic to fish, and extremely toxic to daphnia. Linalyl acetate is also combustible. A major use 

of methyl acetate is as a volatile low toxicity solvent in glues, paints and nail polish 

removers. 

 

 

Figure-15: Chamomile, Buckwheat, Basil and Thyme 

 

Peach flavour 

Linalyl butyrate 

 

Apple, peach flavour 

Linalyl formate 

 

Glue flavour 

 

Coriander, basil, lavender flavour 

 

Linalool is a naturally occurring terpene alcohol chemical found in many flowers and spice 

plants with many commercial applications, the majority of which are based on its pleasant 

scent (floral, with a touch of spiciness). It has other names such as β-linalool, linalyl alcohol, 

linaloyl oxide, p-linalool, allo-ocimenol, and 3,7-dimethyl-1,6-octadien-3-ol. Linalool is used 
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as a scent in 60–80% of perfumed hygiene products and cleaning agents including soaps, 

detergents, shampoos and lotions. It is also used as a chemical intermediate. One common 

downstream product of linalool is vitamin E. In addition, linalool is used by pest 

professionals as a flea, fruit fly and cockroach insecticide. Linalool is used in some mosquito-

repellent products; however, the EPA notes that "a preliminary screen of labels for products 

containing linalool (as the sole active ingredient) indicates that efficacy data on file with the 

Agency may not support certain claims to repel mosquitos.  

 

Coconut flavour 

 

Massoia lactone is an alkyl lactone derived from the bark of the Massoia tree (Cryptocaria 

massoia) which is found in Papua, Indonesia though the compound can also be found as a 

component of cane sugar molasses, cured tobacco and the essential oil of Sweet Osmanthus 

(Osmanthus fragrans). 

 

Once widely used as a natural coconut flavouring, natural massoia lactone has been largely 

superseded by a synthetic alternative because the extraction process is expensive and the tree 

is killed during the process of removing the bark. Massoia lactone has an odour that is 

described as sweet, coconut meat, lactonic, creamy, milky and waxy and, at a dilution of 20 

ppm, a taste described as creamy, coconut, green and slightly fruity. 

 

Mentha flavour 

 

Menthol is an organic compound made synthetically or obtained from corn mint, peppermint 

or other mint oils. It is a waxy, crystalline substance, clear or white in color, which is solid at 

room temperature and melts slightly above. The main form of menthol occurring in nature is 

(−)-menthol, which is assigned the (1R,2S,5R) configuration. Menthol has local anesthetic 

and counterirritant qualities, and it is widely used to relieve minor throat irritation. Menthol 

also acts as a weak kappa opioid receptor agonist. Menthol is included in many products for a 

variety of reasons. These include. 
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 In nonprescription products for short-term relief of minor sore throat and minor mouth or 

throat irritation.  

o Examples: lip balms and cough medicines. 

 As an antipruritic to reduce itching. 

 As a topical analgesic, it is used to relieve minor aches and pains, such as muscle cramps, 

sprains, headaches and similar conditions, alone or combined with chemicals such as 

camphor, eucalyptus oil or capsaicin. In Europe, it tends to appear as a gel or a cream, 

while in the U.S., patches and body sleeves are very frequently used.  

o Examples: Tiger Balm, or IcyHot patches or knee/elbow sleeves. 

 In decongestants for chest and sinuses (cream, patch or nose inhaler).  

o Examples: Vicks VapoRub, Mentholatum, vapoRem. 

 In certain medications used to treat sunburns, as it provides a cooling sensation (then 

often associated with aloe). 

 In aftershave products to relieve razor burn. 

 As a smoking tobacco additive in some cigarette brands, for flavor and to reduce throat 

and sinus irritation caused by smoking. Menthol also increases nicotine receptor density, 

increasing the addictive potential of tobacco products. 

 Commonly used in oral hygiene products and bad-breath remedies, such as mouthwash, 

toothpaste, mouth and tongue-spray, and more generally as a food flavor agent; e.g., in 

chewing gum, candy. 

 In a soda to be mixed with water it is used to obtain a very low alcohol drink or pure 

(brand Ricqlès which contains 80% alcohol in France); the alcohol is also used to 

alleviate nausea, in particular motion sickness, by pouring a few drops on a lump of 

sugar. 

 As a pesticide against tracheal mites of honey bees. 

 In perfumery, menthol is used to prepare menthyl esters to emphasize floral notes 

(especially rose). 

 In first aid products such as "mineral ice" to produce a cooling effect as a substitute for 

real ice in the absence of water or electricity (pouch, body patch/sleeve or cream). 

 In various patches ranging from fever-reducing patches applied to children's foreheads to 

"foot patches" to relieve numerous ailments (the latter being much more frequent and 

elaborate in Asia, especially Japan: some varieties use "functional protrusions", or small 

bumps to massage ones feet as well as soothing them and cooling them down). 
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 In some beauty products such as hair conditioners, based on natural ingredients (e.g., St. 

Ives). 

 As an antispasmodic and smooth muscle relaxant in upper gastrointestinal endoscopy.  

 

In organic chemistry, menthol is used as a chiral auxiliary in asymmetric synthesis. For 

example, sulfinate esters made from sulfinyl chlorides and menthol can be used to make 

enantiomerically pure sulfoxides by reaction with organolithium reagents or Grignard 

reagents. Menthol reacts with chiral carboxylic acids to give diastereomic menthyl esters, 

which are useful for chiral resolution. 

 

 Nail polish remover 

 

Methyl acetate, also known as MeOAc, acetic acid methyl ester or methyl ethanoate, is a 

carboxylate ester with the formula CH3COOCH3. It is a flammable liquid with a 

characteristically pleasant smell reminiscent of some glues and nail polish removers. Methyl 

acetate is occasionally used as a solvent, being weakly polar and lipophilic, but its close 

relative ethyl acetate is a more common solvent being less toxic and less soluble in water. 

Methyl acetate has a solubility of 25% in water at room temperature. At elevated temperature 

its solubility in water is much higher. Methyl acetate is not stable in the presence of strong 

aqueous bases or aqueous acids. Methyl acetate is not considered as a VOC. A major use of 

methyl acetate is as a volatile low toxicity solvent in glues, paints, and nail polish removers. 

A major use of methyl acetate is as a volatile low toxicity solvent in glues, paints, and nail 

polish removers. Acetic anhydride is produced by carbonylation of methyl acetate in a 

process that was inspired by the Monsanto acetic acid synthesis. 

 

Jasmine, Grape flavour 

 

Methyl anthranilate, also known as MA, methyl 2-aminobenzoate, or 

carbomethoxyaniline, is an ester of anthranilic acid. Its chemical formula is C8H9NO2. 

Methyl anthranilate acts as a bird repellent. It is food-grade and can be used to protect corn, 

sunflowers, rice, fruit, and golf courses. Dimethyl anthranilate (DMA) has a similar effect. It 

is also used for the flavor of grape Kool Aid. It is used for flavoring of candy, soft drinks 
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(e.g. grape soda), gums, and drugs. Methyl anthranilate both as a component of various 

natural essential oils and as a synthesised aroma-chemical is used extensively in modern 

perfumery. It is also used to produce Schiff's Bases with aldehydes, many of which are also 

used in perfumery. In a perfumery context the most common Schiff's Base is known as 

aurantiol - produced by combining methyl anthranilate and hydroxycitronellal. Methyl 

anthranilate is used to make Benzydamine. 

 

Fruity, Yalang yalang, Feijoa flavour 

  

Methyl benzoate is an organic compound. It is an ester with the chemical formula 

C6H5CO2CH3. It is a colorless liquid that is poorly soluble in water, but miscible with organic 

solvents. Methyl benzoate has a pleasant smell, strongly reminiscent of the fruit of the feijoa 

tree, and it is used in perfumery. It also finds use as a solvent and as a pesticide used to attract 

insects such as orchid bees. 

 

Apple, Pineapple, Strawberry flavour 

 

Methyl butyrate, also known under the systematic name methyl butanoate, is the methyl 

ester of butyric acid. Like most esters, it has a fruity odor, in this case resembling apples or 

pineapples. At room temperature, it is a colorless liquid with low solubility in water, upon 

which it floats to form an oily layer. Although it is flammable, it has a relatively low vapor 

pressure (40 mmHg at 30 °C (86 °F)), so it can be safely handled at room temperature 

without special safety precautions.
 
Methyl butyrate is present in small amounts in several 

plant products, especially pineapple oil. It can be produced by distillation from essential oils 

of vegetable origin, but is also manufactured on a small scale for use in perfumes and as a 

food flavoring. 

 

Methyl butyrate has been used in combustion studies as a surrogate fuel for the larger fatty 

acid methyl esters found in biodiesel. However, studies have shown that, due to its short-

chain length, methyl butyrate does not reproduce well the negative temperature coefficient 

(NTC) behaviour and early CO2 formation characteristics of real biodiesel fuels. Therefore, 

methyl butyrate is not a suitable surrogate fuel for biodiesel combustion studies.  
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Strawberry flavour 

 

Methyl cinnamate is the methyl ester of cinnamic acid and is a white or transparent solid 

with a strong, aromatic odor. It is found naturally in a variety of plants, including in fruits, 

like strawberry, and some culinary spices, such as Sichuan pepper and some varieties of basil. 

Eucalyptus olida has the highest known concentrations of methyl cinnamate (98%) with a 2-

6% fresh weight yield in the leaf and twigs. Methyl cinnamate is used in the flavor and 

perfume industries. The flavor is fruity and strawberry-like; and the odor is sweet, balsamic 

with fruity odor, reminiscent of cinnamon and strawberry.  

 

It is known to attract males of various orchid bees, such as Aglae caerulea 

 

Ethereal flavour 

 

Methyl formate, also called methyl methanoate, is the methyl ester of formic acid. The 

simplest example of an ester, it is a colorless liquid with an ethereal odour, high vapor 

pressure, and low surface tension. It is a precursor to many other compounds of commercial 

interest. Methyl formate is used primarily to manufacture formamide, dimethylformamide, 

and formic acid. These compounds are precursors or building blocks for many useful 

derivatives. Because of its high vapor pressure, it is used for quick-drying finishes and as a 

blowing agent, patented by Foam Supplies, Inc. under the Ecomate trade name, for a wide 

range of polyurethane foam applications and as a replacement for CFCs, HCFCs, and HFCs. 

Methyl formate has zero ozone depletion potential, zero global warming potential and zero 

volatile organic compounds. It is also used as an insecticide. 

 

A historical use of methyl formate, which sometimes brings it attention, was in refrigeration. 

Before the introduction of less-toxic refrigerants, methyl formate was used as an alternative 

to sulfur dioxide in domestic refrigerators, such as some models of the famous GE Monitor 

Top. 

 

Flowery flavour 
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Methyl pentanoate, commonly known as methyl valerate, is the methyl ester of pentanoic 

acid (valeric acid) with a fruity odor. Methyl pentanoate is commonly used in fragrances, 

beauty care, soap, laundry detergents at levels of 0.1 - 1%. In a very pure form (greater than 

99.5%) it is used as a plasticizer in the manufacture of plastics. It is also used as an 

insecticide. 

 

Honey flavour 

 

Methyl phenylacetate is an organic compound that is the ester formed from methanol and 

phenylacetic acid, with the structural formula C6H5CH2COOCH3. It is a clear colorless liquid 

that is only slightly soluble in water, but very soluble in most organic solvents. Methyl 

phenylacetate has a strong odor similar to honey. The odor is so strong that recommended 

smelling is of a solution with 10% or less methyl phenylacetate. This compound also 

naturally occurs in brandy, capsicum, coffee, honey, pepper and some wine. Methyl 

phenylacetate is used in the flavor industry and in perfumes to impart honey scents. 

 

Wintergreen flavour 

 

Methyl salicylate (oil of wintergreen or wintergreen oil) is an organic ester naturally 

produced by many species of plants, particularly wintergreens. It is also synthetically 

produced, used as a fragrance, in foods and beverages, and in liniments. The compound 

methyl salicylate was first isolated (from the plant Gaultheria procumbens) in 1843 by the 

French chemist Auguste André Thomas Cahours (1813–1891), who identified it as an ester of 

salicylic acid and methanol.  

 

Woody flavour 

 

Myrcene, or β-myrcene, is an olefinic natural organic compound. It is classified as a 

hydrocarbon, more precisely as a monoterpene. Terpenes are dimers of isoprene, and 

myrcene is one of the most important. It is a component of the essential oil of several plants 
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including bay, cannabis, ylang-ylang, wild thyme, parsley and hops. It is produced mainly 

semi-synthetically from myrcia, from which it gets its name. It is a key intermediate in the 

production of several fragrances. α-Myrcene is the name for the structural isomer 2-methyl-6-

methylene-1,7-octadiene, which is not found in nature and is little used. Myrcene is an 

important intermediate used in the perfumery industry. It has a pleasant odor, but is rarely 

used directly. It is also unstable in air, tending to polymerize. Samples are stabilized by the 

addition of alkylphenols or tocopherol. It is thus more highly valued as an intermediate for 

the preparation of flavor and fragrance chemicals such as menthol, citral, citronellol, 

citronellal, geraniol, nerol, and linalool. Treatment of myrcene with hydrogen chloride gives 

geranyl chloride, neryl chloride and linalyl chloride. Treatment of these compounds with 

acetic acid gives geranyl acetate, neryl acetate and linalyl acetate, respectively. These esters 

are then hydrolyzed to the corresponding alcohols. Myrcene is also converted to myrcenol, 

another fragrance found in lavender, via uncatalyzed hydroamination of the 1,3-diene 

followed by hydrolysis and Pd-catalyzed removal of the amine. As 1,3-dienes, both myrcene 

and mycenol undergo Diels-Alder reactions with several dienophiles such as acrolein to give 

cyclohexene derivatives that are also useful fragrances. 

 

Orange flavour 

Nonyl caprylate 

 

Neroli, ginger, jasmine flavour 

 

Nerolidol, also known as peruviol, is a naturally occurring sesquiterpene found in the 

essential oils of many types of plants and flowers. There are two isomers of nerolidol, cis and 

trans, which differ in the geometry about the central double bond. Nerolidol is present in 

neroli, ginger, jasmine, lavender, tea tree, Cannabis sativa, and lemon grass. The aroma of 

nerolidol is woody and reminiscent of fresh bark. It is used as a flavoring agent and in 

perfumery. It is also currently under testing as a skin penetration enhancer for the transdermal 

delivery of therapeutic drugs.  

 

Grape flavour 
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Oct-1-en-3-one (CH2=CHC(=O)(CH2)4CH3), also known as 1-octen-3-one, is the odorant 

that is responsible for the typical metallic smell of metals and blood coming into contact with 

skin. Oct-1-en-3-one has a strong metallic mushroom-like odor with an odor detection 

threshold of 0.03 - 1.12 µg/m³ and it is the main compound responsible for the "smell of 

metal", followed by decanal (smell: orange skin, flowery) and nonanal (smell: tallowy, 

fruity). Oct-1-en-3-one is the degradative reduction product of the chemical reaction of skin 

lipid peroxides and Fe
2+

. Skin lipid peroxides are formed from skin lipid by oxidation, either 

enzymatically by lipoxygenases or by air oxygen. Oct-1-en-3-one is a ketone analog of the 

alkene 1-octene. 

 

Fruity-Orange flavour 

 

Octyl acetate, or octyl ethanoate, is an organic compound with the formula 

CH3(CH2)7O2CCH3. It is classified as an ester that is formed from 1-octanol (octyl alcohol) 

and acetic acid. It is found in oranges, grapefruits, and other citrus products. Octyl acetate can 

be synthesized by a condensation of 1-octanol and acetic acid. 

 

CH3(CH2)7OH + CH3CO2H → CH3(CH2)7O2CCH3 + H2O 

 

Because of its fruity odor, octyl acetate is used as the basis for artificial flavors and in 

perfumery. It is also a solvent for nitrocellulose, waxes, oils and some resins. 

 

Parsnip flavour 

Octyl butyrate 

 

Apple, Banana flavour 

 

Amyl acetate (pentyl acetate) is an organic compound and an ester with the chemical 

formula CH3COO[CH2]4CH3 and the molecular weight 130.19 g/mol. It has a scent similar to 

bananas and apples. The compound is the condensation product of acetic acid and 1-pentanol. 

However, esters formed from other pentanol isomers (amyl alcohols), or mixtures of 
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pentanols, are often referred to as amyl acetate. It is used as a flavoring agent, as a paint and 

lacquer solvent and in the preparation of penicillin. 

 

Apricot, Pineapple flavour 

 

Pentyl butyrate, also known as pentyl butanoate or amyl butyrate, is an ester that is 

formed when pentanol is reacted with butyric acid, usually in the presence of sulfuric acid as 

a catalyst. This ester has a smell reminiscent of pear or apricot. This chemical is used as an 

additive in cigarettes. 

 

Apple, Pineapple 

 

Pentyl hexanoate (C5H11COO.C5H11) is an ester found in apple and pineapple fruits. It is 

closely related to pentyl butyrate and pentyl pentanoate, both of which are also present in 

fruits. 

 

Apple flavour 

 

Pentyl pentanoate (C4H9COOC5H11) is an ester used in dilute solution to replicate the scent 

or flavour of apple, and sometimes pineapple. It is referred to as pentyl valerate or amyl 

pentanoate using classical nomenclature. It can be used for a variety of chemical uses, such 

as in the production of flavoured products, like sweets. 

 

Pear flavour 

 

Propyl acetate, also known as propyl ethanoate, is a chemical compound used as a solvent. 

This clear, colorless liquid is known by its characteristic odor of pears. Due to this fact, it is 

commonly used in fragrances and as a flavor additive. It is formed by the esterification of 

acetic acid and 1-propanol, often via Fischer–Speier Esterification. 
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Cheese, Wine, Pineapple, Blackberry flavour 

 

Propyl hexanoate (C9H18O2), also known as propyl caproate, is an ester formed by the 

reaction of propanol with hexanoic acid. Although it is a completely different ester, propyl 

hexanoate shares the same chemical formula with methyl octanoate, ethyl heptanoate, butyl 

pentanoate, etc. because they all have the same total carbon chain length. The scent of this 

ester can be described as that of blackberries, pineapple, cheese or wine. Propyl hexanoate, 

being an ester, is generally used for replicating the scents or flavors of fruit such as 

blackberry and pineapple and then is added to things such as food or perfume. It also has the 

use as a solvent for polar organic compounds. 

 

Rum flavour 

Propyl isobutyrate 

 

Maple flavour 

 

Sotolon is a lactone and an extremely powerfularoma compound, with the typical smell 

of fenugreek or curry at high concentrations and maple syrup, caramel, or burnt sugar at 

lower concentrations. Sotolon is the major aroma and flavor component of fenugreek seed 

and lovage, and is one of several aromatic and flavor components ofartificial maple syrup. It 

is also present in molasses, aged rum, aged sake and white wine, flor sherry, roast 

tobacco, and dried fruiting bodies of the mushroom Lactarius helvus. Sotolon can pass 

through the body relatively unchanged, and consumption of foods high in sotolon, such as 

fenugreek, can impart a maple syrup aroma to one's sweat and urine. In some individuals with 

the genetic disorder maple syrup urine disease, it is spontaneously produced in their bodies 

and excreted in their urine, leading to the disease's characteristic smell. This molecule is 

thought to be responsible for the mysterious maple syrup smell that has occasionally wafted 

over Manhattan since 2005. Sotolon was first isolated in 1975 from the herb fenugreek. The 

compound was named in 1980 when it was found to be responsible for the flavor of raw cane 
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sugar: soto- means "raw sugar" in Japanese and -olon signifies that the molecule is 

an enol lactone.   

 

Lilac, Cajuput flavour 

 

Terpineol is a naturally occurring monoterpene alcohol that has been isolated from a variety 

of sources such as cajuput oil, pine oil, and petitgrain oil. There are four isomers, α-, β-, γ-

terpineol and terpinen-4-ol. β- and γ-terpineol differ only by the location of the double bond. 

Terpineol is usually a mixture of these isomers with alpha-terpineol as the major constituent. 

 

Cherry flavour 

Terpinyl butyrate 

 

Mint flavour 

 

Thujone is a ketone and a monoterpene that occurs naturally in two diastereomeric forms: 

(−)-α-thujone and (+)-β-thujone. It has a menthol odor. Though it is best known as a chemical 

compound in the spirit absinthe, absinthe contains only small quantities of thujone, so thujone 

is unlikely to be responsible for absinthe's alleged psychedelic effects. Thujone acts on 

GABA and 5-HT3 receptors in the brain. In many countries, the amount of thujone allowed in 

food or drink products is regulated. Thujone, as a component of several essential oils, is also 

used in perfumery. 

 

In addition to the naturally occurring (−)-α-thujone and (+)-β-thujone, two other 

enantiomeric forms are possible: (+)-α-thujone and (−)-β-thujone. 
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Thyme flavour 

 

Thymol (also known as 2-isopropyl-5-methylphenol, IPMP) is a natural monoterpene 

phenol derivative of cymene, C10H14O, isomeric with carvacrol, found in oil of thyme, and 

extracted from Thymus vulgaris (common thyme) and various other kinds of plants as a white 

crystalline substance of a pleasant aromatic odor and strong antiseptic properties. Thymol 

also provides the distinctive, strong flavor of the culinary herb thyme, also produced from T. 

vulgaris. Thymol has antimicrobial activity because of its phenolic structure, and has shown 

antibacterial activity against bacterial strains including Aeromoans hydrophila and 

Staphylococcus aureus. In addition Thymol demonstrate confidential post antibacterial effect 

against some microorganisms. This antibacterial activity is caused by inhibiting growth and 

lactate production, and by decreasing cellular glucose uptake. Thymol has been used in 

alcohol solutions and in dusting powders for the treatment of tinea or ringworm infections, 

and was used in the United States to treat hookworm infections. It is also used as a 

preservative in halothane, an anaesthetic and as an antiseptic in mouthwash. When used to 

reduce plaque and gingivitis, thymol has been found to be more effective when used in 

combination with chlorhexidine than when used purely by itself. Thymol is also the active 

antiseptic ingredient in some toothpastes, such as Euthymol. The antifungal nature of thymol 

is caused by thymol's ability to alter the hyphal morphology and cause hyphal aggregates, 

resulting in reduced hyphal diameters and lyses of hyphal wall. Additionally, thymol is 

lipophilic, enabling it to interact with the cell membrane of fungus cells, altering cell 

membrane permeability permitting the loss of macromolecules. Recent medical research on 

rats concludes that "Thyme extract had relaxing effects on organs possessing β2-receptors 

(uterus and trachea)."  Thymol can also be used as a medical disinfectant and general purpose 

disinfectant.  

 

Confectionary 
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Vanillin is a phenolic aldehyde, which is an organic compound with the molecular formula 

C8H8O3. Its functional groups include aldehyde, hydroxyl, and ether. It is the primary 

component of the extract of the vanilla bean. Synthetic vanillin is now used more often than 

natural vanilla extract as a flavoring agent in foods, beverages, and pharmaceuticals. Vanillin 

and ethylvanillin are used by the food industry; ethylvanillin is more expensive, but has a 

stronger note. It differs from vanillin by having an ethoxy group (–O–CH2CH3) instead of a 

methoxy group (–O–CH3). Natural "vanilla extract" is a mixture of several hundred different 

compounds in addition to vanillin. Artificial vanilla flavoring is often a solution of pure 

vanillin, usually of synthetic origin. Because of the scarcity and expense of natural vanilla 

extract, synthetic preparation of its predominant component has long been of interest. The 

first commercial synthesis of vanillin began with the more readily available natural 

compound eugenol. Today, artificial vanillin is made either from guaiacol or lignin. Vanillin 

crystals extracted from vanilla extract. Lignin-based artificial vanilla flavoring is alleged to 

have a richer flavor profile than oil-based flavoring; the difference is due to the presence of 

acetovanillone, a minor component in the lignin-derived product that is not found in vanillin 

synthesized from guaiacol.
  

 

Apple, orange, grape flavour 

 

Wine lactone is a pleasant smelling compound found naturally in apples,orange 

juice, grapefruit juice, orange essential oil, clementine peel oil and various grape wines. It 

was first discovered as an essential oil metabolite in Koala urine by Southwell in 1975. It was 

discovered several years later by Guth in white wines and was named "wine lactone". This 

monoterpene imparts "coconut, woody and sweet" odors to a wine. There are 8 possible 

isomers of wine lactone with the (3S, 3a S, 7aR) isomer being the only one that has been 

found in wine. This isomer is also the most potent of all eight with an odor detection 

threshold of 10 ng/L in model wine. 

 

Guth, Helmut have published (1996) that the odor threshold of the wine lactone 

(3S,3aS,7aR)-3,6-dimethyl-3a,4,5,7a-tetrahydro-1-benzofuran-2(3H)-one is0.00001-0.00004 

ng/l in air. 
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CONCLUSION 

Flavor or flavour is the sensory impression of food or other substance and is determined 

primarily by the chemical senses of taste and smell. The "trigeminal senses", which detect 

chemical irritants in the mouth and throat as well as temperature and texture, are also 

important to the overall Gestalt of flavor perception. The flavor of the food, as such, can be 

altered with natural or artificial flavorants which affect these senses. 

 

 

 

Flavorant is defined as a substance that gives another substance flavor, altering the 

characteristics of the solute, causing it to become sweet, sour, tangy, etc. Of the three 

chemical senses, smell is the main determinant of a food item's flavor. While there are only 

five universally recognized basic tastes - sweet, sour, bitter, salty, and umami (savory) - the 

number of food smells is unbounded. A food's flavor, therefore, can be easily altered by 

changing its smell while keeping its taste similar. This is exemplified artificially flavored 

jellies, soft drinks and candies, which, while made of bases with a similar taste, have 

dramatically different flavors due to the use of different scents or fragrances. The flavorings 

of commercially produced food products are typically created by flavorists. Although the 

terms "flavoring" or "flavorant" in common language denote the combined chemical 

sensations of taste and smell, the same terms are used in the fragrance and flavors industry to 

refer to edible chemicals and extracts that alter the flavor of food and food products through 

the sense of smell. Due to the high cost or unavailability of natural flavor extracts, most 
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commercial flavorants are nature-identical, which means that they are the chemical 

equivalent of natural flavors but chemically synthesized rather than being extracted from 

source materials. Identification of nature-identical flavorants is done using technology such 

as headspace techniques. 

 

An odor or odour or fragrance is caused by one or more volatilized chemical compounds, 

generally at a very low concentration, that humans or other animals perceive by the sense of 

olfaction. Odors are also commonly called scents, which can refer to both pleasant and 

unpleasant odors. The terms fragrance and aroma are used primarily by the food and cosmetic 

industry to describe a pleasant odor, and are sometimes used to refer to perfumes. In contrast, 

malodor, stench, reek and stink are used specifically to describe unpleasant odor. Odor 

generally has a negative connotation, as a synonym for stink; on the other hand, scent or 

aroma is used by those people to indicate "pleasant smells". 
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