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2.0 LITERATURE REVIEW 

 
2.1 VANILLA 

Various sources of published literature were reviewed to develop an 

understanding of the vanilla plant, the basic composition and characteristics of 

vanilla and how the vanilla beans are processed to make commercially viable 

products. 

 

2.1.1 HISTORY 

The Vanilla species belongs to the Orchidacae family and originates from 

Mexico where it was first used by the Aztecs to flavour their drinks 

(Ramachandra Rao and Ravishankar, 2000; Dignum et al., 2001b). The drink 

was called ‘xoclatl’ or ‘hot chocolate’ (Ramachandra Rao and Ravishankar, 

2000) and was made from ground cocoa and sweetened with honey 

(Ranadive, 1994). 

 

Mexico remained the sole producer of vanilla for 350 years following the 

Spaniard invasion of the country in 1500AD (Ranadive, 1994). The Spaniards 

introduced vanilla to Europe between 1510 and 1520, however, it was not 

successfully cultivated until 1890 (Ranadive, 1994; Ramachandra Rao and 

Ravishankar, 2000; Havkin – Frenkel et al., 2004). 

 

2.1.2 CONSUMPTION 

According to Sinha et al. (2007), there has been an increasing demand by 

consumers for high quality natural vanillin and related phenolic compounds 

due to food safety concerns in relation to the production of synthetic vanillin. 

The worldwide demand for natural vanilla beans cannot be met by the 

available supply from the limited growing areas in countries such as Mexico, 

Madagascar, Tahiti and Indonesia (Lamprecht et al., 1994; Ramachandra Rao 

and Ravishankar, 2000; Waliszewski et al., 2006). According to Odoux (2003) 

only 2300 tonne of premium quality cured vanilla beans were exported from 

vanilla producing countries in 2001.  
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Approximately 15,000 tonne of vanillin (the compound which gives vanilla its 

characteristic flavour and aroma) is consumed annually (Hariom et al., 2006), 

however, natural vanillin accounts for only about 1% of the total world market 

(Anand and Smith, 1986; Walton et al., 2003). Ramachandra Rao and 

Ravishankar (2000) estimate that 20g of vanillin is present per kilogram of dry 

vanilla beans.  

 

2.1.3 VANILLA PRODUCTS AND THEIR APPLICATIONS 

Vanilla and its derivatives are used in a range of applications – see Table 1. 

 

Table 1:  Applications of Vanilla and its Derivatives 

Application Percentage of Use 

(%) 

Flavours for foods, confectionary and beverages 60 

Fragrance ingredient in perfumes and cosmetics 33 

Pharmaceuticals 7 

Data adapted from Priefert et al. (2001) 

 

This data shows that the food industry is the principle user of vanilla products. 

Vanillin has been given Generally Recognised as Safe (GRAS) status in the 

food and fragrance industry (Fitzgerald et al., 2004) and is acknowledged as 

having antioxidant and antimicrobial properties (Burri et al., 1989). As an 

antimicrobial, vanillin has a detrimental affect on the integrity of the cellular 

membrane of micro-organisms (Sikkema et al., 1994) resulting in a loss of ion 

gradients, and inhibition of respiratory activity (Fitzgerald et al., 2004). 

However, the extent to which this occurs is species specific (Fitzgerald et al., 

2004). 

 

Most vanilla used in the food industry is in dairy products, followed by 

beverages, baked goods and confections or as a flavour enhancer (Anand 

and Smith, 1986; Brandt, 1996; Burdock, 2005). 
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2.1.3.1 Requirements of Vanilla Extracts  

Vanilla extract or essence is the extracted aroma and flavour characteristics of 

the vanilla beans in an aqueous alcoholic solution (Anand and Smith, 1986; 

Lamprecht et al., 1994; Ruiz-Terán et al., 2001; Burdock, 2005). True vanilla 

extract should contain a minimum of 378.5g (average) of vanilla beans per 

3.785L of ethanol and water solution (US liquid gallon), with no less than 35% 

ethanol (Anand and Smith, 1986; Ramachandra Rao and Ravishankar, 2000; 

Burdock, 2005; FDA, 2006; Waliszewski et al., 2007). This concentration of 

beans to solution is known as a ‘fold’.  A single ‘fold’ of vanilla extract contains 

100g of extractable material per litre, while a two fold pure vanilla extract 

contains 200g of extractable material per litre (Ramachandra Rao and 

Ravishankar, 2000). Therefore the higher the fold, the more concentrated the 

vanillin is in the extract. Vanilla extracts which are more than single – fold are 

typically used for commercial purposes within the food industry where large 

batches of flavoured product are being manufactured (Anon1, 2007). 

 

Vanilla extract may also contain glycerine, propylene glycol, sugar, dextrose 

or corn syrup as added optional ingredients (FDA, 2006). Sugar and glycerine 

are added as sweetening and thickening agents (Anand and Smith, 1986). 

According to the Australia and New Zealand Food Standards Code (2005), a 

nutrition information panel is exempt from food labels where the food is “a 

herb, a spice, or a herbal infusion”. Therefore, pure vanilla extracts do not 

require a nutrition information panel on the product labelling. 

 

2.1.4 VARIETIES OF VANILLA BEANS 

Vanilla is the only genus of the Orchidacae family whose species produces a 

commercially important flavouring material. Out of 110 known species of 

Vanilla only Vanilla tahitensis, Vanilla pompoa and Vanilla planifolia Andrews, 

are commercially cultivated today (Ranadive, 1994). 

 

2.1.4.1 Vanilla tahitensis 

V. tahitensis is indigenous to Tahiti and is typically used in more exotic cuisine 

(Ranadive, 1994). 
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2.1.4.2 Vanilla pompoa 

This species grows wild in South East Mexico, Central America and Trinadad, 

and is cultivated in Guadeloupe, Martinque and Dominica. These beans are 

considered to be of poor quality for use in flavourings because of the inferior 

quality of the vanilla beans (Ranadive, 1994). 

 

2.1.4.3 Vanilla planifolia  Andrews ( Vanilla fragans ) 

Vanilla planifolia is native to Mexico (Odoux et al, 2003b; Havkin – Frenkel et 

al., 2004) and is cultivated almost exclusively in vanilleries all over the world 

for the production of vanilla (Ranadive, 1994). These beans contain the 

highest vanillin content of the Vanilla species, and for this reason is the 

primary commercial vanilla species (Ranadive, 1994).  

 

2.1.5 GROWTH CONDITIONS OF Vanilla planifolia 

Vanilla production can vary by up to 20% from one year to the next as a result 

of weather conditions such as climate and rainfall (Odoux, 2003).  

 

The average maximum and minimum temperatures in the vanilla growing 

regions average around 30oC and 20 – 24oC respectively (Ranadive, 1994; 

Ramachandra Rao and Ravishankar, 2000). 

 

Vanilla thrives in warm, moist, tropical climates where annual rainfall averages 

190 – 230cm (Ranadive, 1994; Ramachandra Rao and Ravishankar, 2000). 

However, excessive rain can create root rotting and other disease problems, 

and drought can kill a plant or severely weaken it (Ranadive, 1994). Soils 

which prevent water logging (such as limestone origin soils) are ideal for 

vanilla cultivation (Ranadive, 1994). 

 

2.1.6 THE Vanilla planifolia PLANT 

Vanilla planifolia is a fleshy perennial vine, which climbs trees or other 

supports by means of aerial roots called holders (Ranadive, 1994) – see 

Figure 1 . 
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Sourced from: Wolf (2005) 

Figure 1:  The Vine of Vanilla planifolia 

 

The stems of the vine are long, cylindrical, fleshy, are dark green in colour and 

have a diameter of approximately 1 – 2 cm. The internodes (distance between 

the leaves) are at 5 – 15 cm intervals. The leaves of the V. planifolia species 

are bright green, large, flat, fleshy, alternate and oblong-elliptic. They are 8 – 

23 cm long and 3 – 6 cm wide (Ranadive, 1994; Ramachandra Rao and 

Ravishankar, 2000). 

 
2.1.7 Vanilla planifolia  FLOWERS 

Three factors stimulate flowering: 1)  a dry season; 2) a reduction in shade 

(which should be reduced to 1/3 to allow more sunlight to filter through); and 

3) the removal of 4 – 6 inches of apical buds about eight to ten weeks before 

the flowering season. This is known to induce stress, which produces 

flowering in many plants (Ranadive, 1994). 

The flower bundles of the Vanilla planifolia species are large, waxy and pale 

green in colour. They are about 5 – 8 cm long and can bear between 15 and 

30 flowers each (Ranadive, 1994) – see Figure 2 . 
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Sourced from: Ramachandra Rao and Ravishankar (2000) 

Figure 2 : Flowers from the Vanilla planifolia Species 

Vanilla flowers only stay in bloom for less than 24 hours (Ranadive, 1994) and 

therefore artificial pollination is required for fertilisation and fruit development 

(Ramachandra Rao and Ravishankar, 2000). 

2.1.8 Vanilla planifolia BEANS 

The pod like fruit (vanilla bean) is allowed to develop for eight to ten months 

before maturation and therefore harvesting (Ranadive, 1994; Ramachandra 

Rao and Ravishankar, 2000; Walton et al., 2003; Havkin – Frenkel, 2004). 

According to Dignum et al. (2001b) beans should be harvested when their 

apical ends turn yellow. These beans contain approximately 82 – 85% 

moisture (Ranadive, 1994). When green beans are stored at room 

temperature it has been observed that they are very susceptible to mould 

infections and browning reactions which result in a potentially harmful final 

product (Dignum et al., 2001a). 

 



Page 7 of 31 

Vanilla planifolia produce narrow, cylindrical, ill defined, three sided pods, 

which are 14 – 22 cm long and 1.0 – 1.5 cm in diameter (Ranadive, 1994) – 

see Figure 3 . A healthy vine can produce about 1.5 – 2 kg of green beans per 

year during its productive life of about five to eight years (Ranadive, 1994; 

Ramachandra Rao and Ravishankar, 2000). 

 

 
Sourced from: Ramachandra Rao and Ravishankar (2000) 

Figure 3 : Green Vanilla Pods from the Vanilla planifolia Species 

 

2.2 DEVELOPMENT OF VANILLIN  

2.2.1 CURING 

Following harvesting, the beans are cured as vanillin only develops during the 

“curing” process (Walton et al., 2003). Therefore, the primary objective of 

curing is to create contact between the vanillin precursor (glucovanillin) and 

the enzyme responsible for the transformation (�  – glucosidase) (Adedeji et 

al., 1993; Dignum et al., 2002; Havkin – Frenkel et al., 2004). The “curing” 

process can take up to six months to occur (Walton et al., 2003).  
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Each vanilla growing region has developed a suitable curing method based on 

available resources, experience and trial and error (Ranadive, 1994). Hariom 

et al. (2006) indicates that the methods that each region use, can influence 

the aroma quality of the cured vanilla bean. 

 

Typically curing involves a series of four steps. These are: 

1) Killing/Scalding 

2) Sunning/Sweating 

3) Drying 

4) Conditioning 

 

2.2.1.1 Killing/ Scalding 

Green vanilla beans are living tissues and therefore continue to have most of 

the physiological functions intact following harvest and prior to killing 

(Ranadive, 1994; Dignum et al., 2001b). Therefore, the aim of the killing 

process is to stop post harvest vegetative development and disrupt the cell 

structure so that various enzymes are able to come into contact with their 

substrates (Arana, 1943; Ranadive, 1994; Ramachandra Rao and 

Ravishankar, 2000). Odoux et al. (2003b) found that both glucovanillin and �  -  

glucosidase are found in the same tissue, but within two different cellular 

compartments. Therefore, curing must disrupt the cellular structure in order for 

the formation of vanillin to take place. The killing/ scalding step usually 

involves submerging the beans in hot water for one or two minutes leading to 

a disruption in the cell structure (Dignum et al., 2001b). Odoux et al. (2006) 

indicates that hot water immersion causes the cells to lose function by 

rupturing the cytoplasmic membrane. 

 

Contemporary methods for killing vanilla beans include: 1) sun 2) oven 3) hot 

water 4) scratching, and 5) freezing (Havkin – Frenkel et al., 2004). According 

to Ranadive (1994), the sun, oven and hot water killing methods are the most 

commonly used killing procedures. 

 

Killing by hot water immersion (65oC) for two to three minutes gives a superior 

aroma (Broderick, 1956a, 1956b) and was found to be preferential in terms of 
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ease of handling, susceptibility to mould growth, finished product appearance 

, and the final vanillin concentration (Jones and Vincente, 1949). 

  

Dignum et al. (2002) indicates that hot water emersion at 50 – 60oC retains 

much of the enzyme activity of � -Glucosidase, which is high in the first week 

of curing and then decreases rapidly (Dignum et al., 2001b). 

 

2.2.1.2 Sunning/ Sweating 

This step takes place after killing and requires that the beans are spread out 

in the sun until they are hot, then they are wrapped up in sheets and put into 

an airtight container overnight to sweat (Dignum et al., 2001b). The sunning/ 

sweating process can take between one and two weeks. 

 

Enzymes which are indigenous to vanilla beans are most active during this 

step and under proper treatment conditions (high temperature, 45 – 65oC; and 

high humidity) the activity of �  – glucosidase can be optimised leading to a 

high quality cured bean (Balls and Arana, 1941; Ranadive, 1994; 

Ramachandra Rao and Ravishankar, 2000; Havkin – Frenkel et al., 2004). 

 

The purpose of sweating is to retain enough moisture to allow the enzymes to 

catalyse hydrolytic and oxidative processes and to reduce the water content 

sufficiently to prevent microbiological spoilage (Ranadive, 1994; Havkin – 

Frenkel et al., 2004). The final moisture content at the end of the sunning/ 

sweating stage is approximately 60 – 70% (Ranadive, 1994; Ramachandra 

Rao and Ravishankar, 2000; Havkin – Frenkel et al., 2004).  

 

During the initial killing and sweating stages of the curing process, only 40% 

of the glucovanillin is hydrolysed to vanillin (Odoux, 2000). However, at the 

end of the sweating period the beans have developed most of the 

characteristic flavour and aroma of cured beans (Havkin – Frenkel et al., 

2004).  
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2.2.1.3 Drying 

The drying stage is critical to the preservation of flavour quality, but prolonged 

drying may lead to a loss in the vanillin content and therefore the 

characteristic flavour (Havkin – Frenkel et al., 2004). The drying step usually 

lasts two to four weeks and is performed indoors, at low air humidity and 

sometimes with the use of fans to create air flow throughout the room 

(Dignum et al., 2001b).  

 

Drying further lowers the moisture content of the beans in order to protect 

them from microbial spoilage, undesirable enzyme activity and biochemical 

changes (Ranadive, 1994; Dignum et al., 2001b; Ramachandra Rao and 

Ravishankar, 2000; Havkin – Frenkel et al., 2004). At the end of the drying 

process, the moisture content in the beans should be approximately 25 – 30% 

of the total bean weight (Ranadive, 1994). 

 

The drying stage continues until the pods dry, turn dark brown, and develop 

an elastic consistency (Ruiz-Terán et al., 2001). 

 

2.2.1.4 Conditioning 

Conditioning is where the beans are stored in a conditioning room which are 

held constant at 35 - 38oC (in tropical climates). Conditioning can take up to 

six months to achieve the best results (Ranadive, 1994; Dignum et al., 

2001b), however it has been shown that conditioning at higher temperatures 

takes less time (Broderick, 1956a). Broderick (1956a and 1956b) suggests 

that conditioning at 38oC produces a product which is preferential in terms of 

odour and flavour in comparison to beans which were conditioned at lower 

temperatures. 

 

2.2.2 SYNTHETIC VANILLIN 

There are no nature identical vanilla aroma’s available that equals pure vanilla 

extract (Dignum et al., 2001b) and the key flavour compounds cannot be 

obtained from nature via extraction and distillation at reasonable cost 

(Mulheim and Lerch, 1999), leading to an increase in the production of 

chemically synthesised vanillin.  
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Currently the world wide synthesis of vanillin is exceeding 10, 000 tones per 

year as a result of commercially attractive yields. Alternative biotechnological 

and microbiological routes are currently being investigated (Priefert et al., 

2001). Table 2 details the precursors which are currently being used for the 

synthesis of synthetic vanillin. 

 

Table 2: Precursors which are currently used for the Synthesis of Vanillin 

Precursor Origin of Precursor 

Lignin Wood 

Phenolic stilbenes Found in spruce bark 

Ferulic acid* Found in the cell walls of woods, grasses and corn hull 

Vanillic acid A main intermediate of lignin and ferulic acid degradation 

Eugenol* Main constituent of the essential oil of the clove tree 

Isoeugenol Found in cell cultures of Capsicum frutescens 

Adapted from Priefert et al. (2001) and * from Mulheim and Lerch (1999) 

 

Synthetic vanillin is produced by the transformation of eugenol and ferulic acid 

using microbial and biochemical synthesis. This process has been showing 

promising economic returns (Mulheim and Lerch, 1999; Priefert et al., 2001). 

However, Priefert et al. (2001) suggest that ferulic acid is a more expensive 

precursor because and its isolation from plant material on an industrial scale 

has not yet been developed. 

 

2.3 VANILLIN 

The quantity and quality of vanillin which is obtained from vanilla beans is 

relative to the beans being fully mature at the time of harvest (Ranadive, 

1994), the glucovanillin content of the green beans (Dignum et al., 2002), and 

the success of the enzyme coming into contact with the substrate throughout 

the curing process (Adedeji et al., 1993; Dignum et al., 2002; Havkin – Frenkel 

et al., 2004). 
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2.3.1 GLUCOVANILLIN IN VANILLA BEANS 

Glucovanillin is the primary glucoside which is present in green vanilla beans 

and is transformed to give vanilla its characteristic flavour and aroma 

(Ranadive, 1994; Dignum et al., 2002; Havkin – Frenkel et al., 2004). 

 

The formation and accumulation of glucovanillin in the bean starts from the 

third month after pollination (Dignum et al., 2001b; Havkin – Frenkel et al, 

2004). The concentration of glucovanillin rises sharply for the next three 

months and levels off during the last stages of pod development (Havkin – 

Frenkel et al., 2004). Glucovanillin is made up of two components; glucose 

and vanillin. Therefore, vanillin is formed by the natural enzymatic hydrolysis 

of glucovanillin (Dignum et al., 2001b). 

 

2.3.2 ENZYMATIC ACTIVITY IN VANILLA BEANS 

Enzymes that are present during the growth and maturation of the vanilla fruit 

include proteinase, glucosidase, peroxidase and polyphenoloxidase 

(Ranadive, 1994; Dignum et al., 2001), however glucosidase is the most 

important of these in the conversion of glucovanillin to vanillin. 

 

2.3.2.1 The Role of � -Glucosidase in the Development of Vanillin and its  

Properties 

The enzyme �  – glucosidase is detected in beans from the first month after 

pollination; however its concentration increases from the third month (Dignum 

et al., 2001b). The enzyme is not active in the hydrolysis of glucovanillin to 

vanillin in the green bean, but it is responsible for the formation of vanillin 

during curing (Arana, 1943; Ranadive, 1994; Odoux et al., 2003b). Arana 

(1943) also indicates that �  – glucosidase hydrolyses other glucosides which 

contribute to the overall flavour and aroma of vanilla throughout the curing 

process. It has been suggested that two �  – glucosidases exist in vanilla: 1) a 

non-specific enzyme which is present in the leaves and the beans; and 2) an 

enzyme which is present only in the bean and is only responsible for the 

hydrolysis of glucovanillin and one other glucoside (Dignum et al., 2002). 

However, to date, these findings have not been conclusive. 
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The activity of �  – glucosidase has been shown to be very unstable under 

acidic conditions (Odoux et al., 2003a). Ranadive (1994) suggests that the 

optimum pH of �  – glucosidase is 6.8 and it has an increased resistance to 

heat as the beans mature throughout curing. An investigation of the freeze-

thaw stability of the enzyme indicated that thawing and refreezing samples 

had a negative effect on the �  – glucosidase activity (Dignum et al., 2001a; 

Odoux et al., 2003a), therefore having a negative impact on the final quality of 

cured vanilla. 

 

2.3.3 DISTRIBTUTION OF GLUCOVANILLIN AND �  - GLUCOSIDASE 

THROUGHOUT THE GREEN VANILLA BEAN 

The longitudinal distribution of glucovanillin in the green vanilla bean has been 

proposed as: 40% down the blossom end; 40% in the central portion of the 

bean and; 20% in the stem end (Havkin – Frenkel et al., 2004). 

 

Work carried out by Odoux et al. (2003b) suggests that the seeds do not 

contain glucovanillin, however it is not found in the outer fleshy portion of the 

bean. Dignum et al. (2001b) indicates that the highest concentration of 

glucovanillin is found in the central, seedy part of the bean. 

 

The tissue distribution of �  – glucosidase is remarkably similar to that of 

glucovanillin, however a small amount of activity was found in the outer 

portion where glucovanillin is not detected (Odoux et al., 2003a; Odoux et al., 

2003b). This contradicts work which was carried out by Arana (1943). Arana 

(1943) found that �  – glucosidase activity is found exclusively in the fleshy or 

thick wall of the pods and 60 – 80% of the total glucovanillin is found in the 

same area. Havkin – Frenkel et al. (2004) agrees that enzymatic activity is 

localised mostly in the outer region of the fruit.  

 

2.3.4 STRUCTURE OF VANILLIN 

Vanillin (4 – hydroxyl – 3 – methoxybenzaldehyde) is the major phenolic 

component of natural vanilla (Dignum et al., 2002; Walton et al., 2003) – see 

Figure 4 . Isolated, vanillin appears as a white/slightly yellow, needle – like 

crystalline powder with an intensely sweet and creamy, vanilla like odour 
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(Priefert et al., 2001). Vanillin is degraded when exposed to moist air and is 

sensitive to light (Budavari et al., 1996; Burdock, 2005). 

 

 
Sourced from: Walton et al. (2003) 

Figure 4:  Chemical Structure of Vanillin 

 

2.4 EXTRACTION PROCESSES 

2.4.1 PRE – EXTRACTION PROCESSES 

Pre – extraction processes are used in an attempt to optimise the vanillin that 

can be extracted from vanilla beans (Ranadive, 1992; Voisine et al., 1995; 

Waliszewski et al., 2007). Four processes have been identified. These are: 

1) Hydration 

2) Enzymes 

3) Heat  

4) Mechanical Processing 

 

2.4.1.1 Hydration 

The purpose of hydration is to improve the subsequent hydrolysing activity of 

enzymes in vanilla beans (biochemical transformation of glucovanillin to 

vanillin). Waliszewski et al. (2007) showed that hydrating vanilla beans in 

water and 5% ethanol improves the enzymatic activity of three exogenous 

enzymes and therefore the final vanillin yields. Pre – hydration in 5% ethanol 

for 48 hours was shown to be optimal. It is recommended that pre – hydration 

combined with an enzymatic pre – treatment can double the vanillin yields in 

vanilla extraction (Waliszewski et al., 2007). 
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2.4.1.2 Enzymes 

Odoux (2000) showed that glucovanillin and �  – glucosidase are found in 

different cellular compartments of the vanilla bean and only 40% of 

glucovanillin is transformed to vanillin during the initial curing steps (Ranadive, 

1992; Voisine et al., 1995). Therefore exogenous enzyme treatment prior to 

extraction can improve total vanillin yields by up to 14% (Mane and Zuccha, 

1993) and 24% (Ranadive, 1992) depending on the types of enzymes used. 

Conversely, Ovando et al. (2005), has shown that increasing the 

concentration of enzyme per dry weight of beans does not improve the 

hydrolysis of glucovanillin to vanillin. Table 3 shows the various enzymes 

which have been used in the enzymatic pre – treatment of vanilla beans. 

 

Table 3: Summary of Enzymes used in Enzymatic Pre-Treatments 

Author Enzyme Mode of action 

Ranadive (1992) �  – glucosidase Identical activity to native �  – glucosidase. 

 

Celluclast Contains cellulase which catalyses the breakdown 

of cellulose into glucose, cellobiose and higher 

glucose polymers. 

Ruiz-Terán et al. 

(2001) 

Viscozyme Contains a mixture of arabinases, cellulases, 

hemicellulases, xylanases, and pectinases which 

break down carbohydrates. 

 

Crystalzyme PML – 

MX 

Contains endoglucanase, exoglucanase, (which 

fragment glucose structures and release vanillin) 

and, pectinase and hemicellulase which break 

down pectin and hemicellulose respectively. 

 

Zymfilt L – 300 Contains endoglucanase (fragments glucose as 

above) and �  – glucosidase (identical activity to 

native �  – glucosidase). 

 

Ovando et al.  

(2005) and 

Waliszewski et 

al.  (2007) 

 
 
 
 
 
 

Novozyme 342 Contains endoglucanase, exoglucanase fragments 

glucose as above) and �  – glucosidase (identical 

activity to native �  – glucosidase). 
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Waliszewski et al. (2007) showed that Crystalzyme PML – MX liberates the 

highest quantity of vanillin, indicating that as much as half the amount of 

vanillin that is held in cured beans is within the cellulose/ carbohydrate 

structures. According to Ramachandara Rao and Ravishankar (2000) the 

cellulose and carbohydrate content of cured vanilla beans is approximately 

150 – 300 gkg-1 and 250 gkg-1 respectively, on a dry weight basis. These 

results are consistent with those found in Ruiz-Terán et al. (2001) who found 

that the Celluclast enzyme extracted more vanillin than Viscozyme.  

 

The sensory properties of vanilla extracts which have had enzymatic pre – 

treatment were found to be superior to standard vanilla extracts (Waliszewski 

et al., 2007). This could be due to the ability of enzymes to liberate other 

flavour compounds from the vanilla bean.   

 

2.4.1.3 Heat  

Temperature is known to have an impact on enzymatic activity. Voisine et al. 

(1995) showed that pre – heating the vanilla bean samples in boiling water for 

5 minutes and 20 minutes improved vanillin yields by 10.1% and 26.2% 

respectively. This suggests that the pre-heat treatment of the beans has 

improved the activity of �  – glucosidase in the transformation of glucovanillin 

to vanillin. 

 

2.4.1.4 Mechanical Processing 

The disruption of cellular tissue by mechanical means, can simulate the effect 

of the commercial curing process as it increases the contact between both 

enzymes and substrates (Dignum et al., 2001b; Havkin – Frenkel et al., 2004). 

According to Voisine et al. (1995) the beans were comminuted in ethanol at 

20 000 rpm. The results showed that there was approximately a 10% higher 

yield from the extraction process at 47.5% ethanol than at 95% ethanol. This 

suggests that vanillin is more soluble in solution at 47.5% ethanol than at 

95%, therefore increasing the total vanillin yields. 
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2.4.2 EXTRACTION METHODS 

Two common methods of vanillin extraction were found in the literature. These 

are: 

1) Percolation 

2) Infusion 

 

2.4.2.1 Percolation 

Percolation is the most applied commercial method for the extraction of the 

vanilla flavour (Waliszewski et al., 2007). This method involves the 

recirculation of an alcohol – water menstrum through the vanilla beans. The 

duration of percolation is dependent on: 1) the size distribution of the vanilla 

beans (degree of comminution); 2) the concentration of the alcohol – water 

menstrum and; 3) the temperature of the   system (Ranadive, 1994).  These 

factors can also influence the concentration of vanillin that is extracted. 

 

The recommended concentration of the ethanol – water menstrum has been 

recommended to be in the range 35 – 50: 65 – 50 (v/ v) (Ramachandra Rao 

and Ravishankar, 2000). Various combinations of ethanol – water menstrum 

can be used throughout the extraction process. This can lead to the complete 

extraction of a range of flavour compounds which contribute to the overall 

flavour and aroma of vanilla extract (Ranadive, 1994). 

 

As mentioned above (section 2.4.1.4 ) the disruption of vanilla pod cells can 

increase the vanillin yields. Ramachandra Rao and Ravishankar (2000) 

suggest that using a combination of comminuted beans under vacuum at 

45oC can yield an equivalent vanillin concentration of a 10 – fold vanilla 

extract. However, Ranadive (1994) indicates that chopping the beans too 

finely, or crushing them, can produce a cloudy extract. 

 

Nielsen Massey and Equagold, two current producers of vanilla extracts, use 

a cold percolation process for the extraction of vanillin from vanilla beans 

which is said to preserve the flavour and aroma of the vanilla. This can take 

from three to five weeks depending on the desired strength of the final product 

(Anon1, 2007, Anon2, 2007). 
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2.4.2.2 Infusion 

Infusion is the soaking of beans in ethanol with occasional stirring for a period 

of time. Infusion is said to produce a superior product compared to extracts 

manufactured using the percolation method, however there is typically 

variation in the vanillin yields between batches (Ranadive, 1994). Infusion can 

take up to one year to complete, which can be beneficial to the overall flavour 

and aroma of the product as it is essentially “aging” as the extraction is taking 

place (Ranadive, 1994). Table 4 details the conditions used for the infusion of 

vanilla beans in the production of vanilla extracts. 

  

Table 4:  Summary of Infusion Conditions 

Author Temperature  

(oC) 

Menstrum Duration 

(hours) 

Additional 

Treatment 

Ranadive (1992) 45 44% ethanol 48 The mixture was 

occasionally 

stirred 

 

Lamprecht et al. 

(1994) 

30 -  16 Add ethanol, mix 

thoroughly and 

stand for three 

hours with 

occasional 

shaking 

 

Voisine et al. 

(1995) 

60 47.5% ethanol 24 Orbital agitation 

(150 rpm) 

 

Table 4 indicates that the higher the temperature, the less time that the 

infusion process is carried out for. Both Ranadive (1992) and Voisine et al. 

(1995) showed that infusion is an efficient method for the extraction of vanillin. 

Ranadive (1992) yielded 240.0 mg vanillin per 100mL of single fold equivalent 

extract, and Voisine et al. (1995) obtained a 7.5% increase in vanillin (in 

comparison to the control). Therefore, further optimisation of this method 

could be beneficial in the extraction of vanillin from cured vanilla beans. 
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2.4.3 POST EXTRACTION PROCESSING 

Post extraction processing involves aging for up to one year, filtration, 

clarification and dilution in ethanol solution (Ramachandra Rao and 

Ravishankar, 2000; Waliszewski et al., 2007).  

 

2.5 QUANTIFICATION OF VANILLIN 

The quantification of vanillin is essential in order to evaluate the efficiency of 

each extraction method. The Association of Official Agricultural Chemists 

(AOAC) details a range of methods for the anlyitical analysis of various 

compounds. The AOAC methods for the quantification of vanillin from vanilla 

extract are detailed by Scalese (2005). These methods include the: 

1) Liquid Chromatographic Method 

2) Approximate Method 

3) Paper Chromatographic Method 

4) Chromatographic Separation Method 

 

2.5.1 LIQUID CHROMATOGRAPHY 

Chromatography is a type of analysis which is used to separate two 

components that are distributed between two phases, a stationary phase and 

a mobile phase (Siouffi, 2000). Therefore liquid chromatography implies the 

use of liquid as the mobile phase.  

 

2.5.1.1 High Performance Liquid Chromatography (HPL C) 

High Pressure Liquid Chromatography (HPLC) was developed in 1975 and 

over time HPLC has come to mean High Performance Liquid 

Chromatography. This method was the most commonly used method of 

quantifying vanillin in vanilla extracts found in the literature. According to 

Taylor (1993) HPLC methods offer more accurate means of determining the 

vanillin content of vanilla. 

 

The AOAC method (Scalese, 2005) suggests using a C8 column with UV 

detection at 254nm and a flow rate of 2.5 mL/min. The mobile phase is 

methanol – acidified water (800mL water to 10mL of acetic acid) at a 10:90 

ratio. 
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It is recommended that the standard solution be prepared daily at 20oC using 

1.2000 g vanillin made to 100 mL volume with 95% ethanol. A 10 mL aliquot 

of this should be taken and made to 100 mL volume using 40% ethanol and 

be filtered prior to injection. A 10 � L injection volume is recommended 

 

The concentration of vanillin per 100 mL of solution can be determined by: 

 

S x F x Pt 

Ps 

Where: 

S = Concentration of compound in standard solution (120mg/ 100mL) 

F = Ratio of final test solution volume to initial aliquot volume (1) 

Pt = Peak height or area of vanillin in test solution 

Ps = Peak height or area of vanillin in standard solution 

 

Identical liquid chromatographic methods were used by Ranadive (1992) and 

Guarino and Brown (1985). Guarino and Brown (1985) suggested that this 

method has a wide detection range for vanillin (up to the equivalent of a 5 – 

fold extract) compared to other AOAC methods. 

 

The methods used by each of the authors for the quantification of vanillin in 

vanilla extract are detailed below in Table 5. 

 

Table 5 shows many variations between authors in the flow rate, mobile 

phase concentrations, and UV detection wavelengths used for the 

quantification of vanillin from vanilla extracts.  

 

These results indicate that even with a high flow rate of the mobile phase 

through the HPLC system, the retention time can still be long. Wallace (1983) 

acknowledges that the retention time of a compound is a function of the 

column and the operating conditions such as the mobile phase concentrations 

and the column temperature.  
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Table 5: Summary of HPLC Conditions for Vanillin Quantification 

Author Column Mobile Phase Mobile 
Phase 

Flow Rate  
(mL/min) 

Standard 
Solution 

Preparation 

UV 
Detection 

(nm) 

Column 
Temperature  

(oC) 

Injection 
Volume 

(� L) 

Retention 
Time 
(min) 

Quantification 
Method 

Guarino and 
Brown (1985) 

LiChrosorb C – 8  Methanol and 
Water acidified 

with  10 mL acetic 
acid per 800 mL 

(10:90) 
 

2.5 Prepared 
according to the 
AOAC method 

254 - 10 18 Peak Area 

Ranadive (1992) Brownlee MPLC RP – 8 
Speri – 5 column 

Methanol and 
Water acidified 

with  10 mL acetic 
acid per 800 mL 

(10:90) 
 

1.5 Prepared 
according to the 
AOAC method 

254 - - - Peak Area 

Wallace (1983) Waters �  – Bondapak C – 
18 

0.05M Acetic Acid 
– Acetonitrile 

(85:15) 

2.0 Serial Dilution (10 
– 100mg/ mL 

vanillin dissolved 
in Mobile Phase) 

279 40 25 15 Extrapolate 
concentration off 

a concentration V. 
peak area chart 

 
Taylor (1993) Chromegabond 

pentafluorophenyl silica 
column 

Gradient elution; 
Solvent A (HPLC 
grade Methanol) 

and Solvent B (1% 
citric acid) 

 

1.5 Serial Dilution (0 – 
3.0 � g vanillin 

dissolved in HPLC 
grade ethanol) 

275 - 20 - Extrapolate 
concentration off 

a concentration V. 
peak area chart 

Lamptrecht et al.  
(1994) 

Licrospher RP18 Water – Methanol 
(70:30) acidified to 

pH with 2.8 
Hydrocholric Acid 

 

2.7  340 - Up to 1 17 Peak Area 

Voisine et al. 
(1995) 

Sperisorb C – 18 Water (acidified 
with 1.25% acetic 
acid) – Methanol 

(65:35) 

1  270 - 10 36 Peak area (area 
of vanilla sample / 

area of ethyl 
vanillin) 

 
Ruiz – Terán et 

al. (2001) 
C – 18 Beckman column Gradient elution; 

methanol and 
1  278 - 20  Extrapolate 
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water acidified 
with acetic acid 

concentration off 
a concentration V. 

peak area chart 
Ovando et al.  

(2005) 
C – 18 Metachem Column Gradient elution; 

methanol and 
water 

0.5 Vanillin dissolved 
in 40% pure water 

and 60% HPLC 
grade methanol 

 

231 - 20 2.21 Peak Area 

Waliszewski et al. 
(2006) 

Nucleosil C –18 Water – Methanol 
(40:60) 

1 Dissolve 1mg/ mL 
vanillin in mobile 

phase 
 

231 - 50 2.21 Peak Area 

Sharma et al. 
(2006) 

RP ODS Column Gradient Elution; 
Solvent A 

(acetanilide) and 
Solvent B (water/ 

ortho – phosphoric 
acid; pH 6.0) 

 

1.4 Dissolve 1mg/mL  
in acetanilide and 

prepare serial 
dilutions (62.5 – 

1000� g/ mL) 

254 25 20 9.9 Extrapolate 
concentration off 

a concentration V. 
peak area chart 

Waliszewski et al. 
(2007) 

C –18 Meta – Chem 
Column 

Gradient Elution; 
methanol and 

water 

0.5 Dissolve 1mg/mL 
vanillin in mobile 

phase 
 

231 - 20 2.21 Peak Area 
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The selection of the mobile phase is dependent on how it interacts with the 

solute (Siouffi, 2000). Quantification of vanillin in vanilla extract at low pH is 

difficult, because the vanillin glycosides in vanilla extract may be hydrolysed to 

vanillin during HPLC analysis resulting in a higher percentage of vanillin in the 

overall analysis (Sharma et al., 2006). Therefore, the separation of 

compounds can be very dependent on the composition of the mobile phase. 

As a result of this, many authors have used a variety of mobile phase 

compositions to improve the resolution of vanillin.  

 

The most commonly used UV detection wavelength was 231 nm. Ovando et 

al. (2005) and Waliszewski et al. (2006) showed that 231 nm is the maximum 

absorption of a vanillin solution that dissolved in water – methanol (40: 60, pH 

4.8 – 6.3) and compared to the absorption at 254 nm the sensitivity of the 

method was five times higher. However, Wallace (1983) and Sinha et al. 

(2007) found that at 280 nm, there was no peak interference between 

samples and the method was shown to be precise, repeatable and be suitable 

for the quantification of vanillin in the food or fragrance industries.  

 

Sample preparation is often a major source of error in HPLC and slight 

variations in experimental parameters such as pH, temperature, composition 

of the mobile phase and flow rate can influence the reproducibility, and validity 

of the results (Siouffi, 2000). Therefore, when developing quantification 

method using HPLC, Siouffi (2000) recommends the use of a basic factorial 

trial to determine the optimum operating parameters. 

 

2.5.1.2 Liquid – Solid Chromatography 

Liquid – solid chromatographic analyses carried out by Martin et al. (1973) 

prepared standard solutions of vanillin at room temperature by weighing out 

0.025, 0.050, 0.075 and 0.100 g samples of pure vanillin and diluting them in 

100 mL of ethanol. A 4 � L injection volume for each of the samples was used. 

 

Vanilla extract samples were prepared by diluting 5 mL of the sample in 25 

mL of ethanol. A 5 � L injection volume was used. 
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A liquid chromatogram was operated at 37oC and a UV detection limit of 254 

nm. A standard curve of the peak height versus concentration was 

constructed and the concentration of vanillin in the vanilla extract sample can 

be extrapolated.  

 

2.5.2 APPROXIMATE METHOD  

The AOAC approximate method (Scalese, 2005) involves the construction of 

a standard curve by making standard solutions of vanillin: 

Dissolve 0.100 g of vanillin in 5 mL alcohol and making to 100 mL volume with 

water. Aliquots at 5, 10 and 15 mL should be taken and made to 250 mL 

volume with water. Two separate sets of solutions should be made up from 

these samples: a) a neutral solution: take a 10 mL aliquot of each sample and 

make up to 100 mL volume with water; and b) an alkaline solution: take a 10 

mL aliquot of each solution and add approximately 80 mL water and 2 mL of 

0.1M sodium hydroxide, and make to 100 mL volume with water. 

 

The absorbance of each of the alkaline solutions should be measured using a 

spectrophotometer at 348 nm, using the neutral solutions as the blanks. From 

these readings a standard curve (concentration of sample solution V. 

absorbance) can be constructed. The concentration of vanillin in vanilla 

extract can be extrapolated from the charts. 

  

Guarino and Brown (1985), Ruiz et al. (1990) and Weliszewski et al. (2006) 

have indicated through independent research that other components of vanilla 

extract, such as p – hydroxybenzaldehyde and ethyl vanillin, interfere with 

absorbance measurement of the extract at 348 nm leading to a greater than 

the normal vanillin values than those to be expected (10 – 20%). 

 

2.5.3 PAPER CHROMATOGRAPHIC METHOD  

This method (Scalese, 2005) also required the construction of a standard 

curve to determine the concentration of vanillin in vanilla extracts: 

Standard solutions of vanillin at 0.10, 0.15, 0.20, 0.30 and 0.40 g in 100 mL of 

35% alcohol should be made up and 10 � L of each solution spotted onto 

Whatman No. 3MM, 8 x 8 in. chromatographic paper, approximately 2.5 cm 



Page 25 of 31 

apart. The paper should be treated by a succession of: 1) dipping in 10% 

Dimethylformamide solution; 2) dying; 3) dipping in a cyclohexane – ethyl 

acetate – methyl alcohol (100 + 30 + 20) solution for two hours; 4) drying and; 

5) exposing the paper to ammonia fumes for a few minutes.  

 

The paper should be examined under longwave UV light and the dark spots, 

which appear from the spotting of the initial solutions, be outlined with a 

pencil, cut out and put into flasks. Approximately 10 mL of sodium carbonate 

solution (4 g Na2CO3: 1 L water) should be added to each flask and left to 

stand for 10 – 15 minutes and then filtered. The absorbance of each sample 

should be determined at 348 nm using the sodium carbonate solution as the 

reference and two blanks prepared as above, from the corners of the filter 

paper. The absorbance of the blanks should be subtracted from the 

absorbance readings of the standard solutions and a standard curve for the 

vanilla extract be constructed (concentration V. absorbance). Vanilla extract 

samples should be prepared, as above, and the vanillin concentration 

extrapolated from the standard curve.  

 

An early study by Anwar (1963) used paper chromatography for the isolation 

of vanillin from vanilla extract. This paper does not detail any methods for the 

quantification of vanillin however it does essentially use the same principles 

as above to isolate the compound from the extract.  

 

2.5.4 CHROMATOGRAPHIC SEPARATION METHOD  

The AOAC chromatographic method (Scalese, 2005) uses standard elution 

chromatography to separate the vanillin from the extract using a silicic acid – 

water stationary phase, and a chloroform – isooctane (40 mL: 1 L) mobile 

phase. A range of solutions should be collected as they elute off the column. 

 

A standard solution of vanillin should be made up using 100 mg vanillin, 

dissolved in 50 mL of chloroform and made to 100 mL volume in 99.5% 

isooctane solution. 
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The absorptivity of the vanillin solution can be measured by pipetting 1mL of 

solution into 3.4 mL chloroform and making up to 100 mL volume with 

isooctane. The absorbance of the solution should be measured at 270 nm 

using chloroform - isooctane (40 mL: 1 L) as the reference blank. The 

absorbance of each of the eluates solutions should also be determined as 

above. The concentration of vanillin in the vanilla extract can be calculated by: 

 

c = F x (� A/a) 

Where: 

c = Concentration of vanillin in extract sample 

F = Dilution factor 

� A = Sum of absorbance readings at 270 nm 

a = Absorptivity of standard solution of vanillin at 270nm (a = 100 x A) 

 

This method was not used for the quantification of vanillin in any of the articles 

reviewed.  

 

2.6 DEVELOPMENT OF VANILLA BEAN PASTE 

There is very little published information on Vanilla Bean Paste, however 

background research was carried out on commercial vanilla bean paste 

products to develop an understanding of what it is, how it is made and the 

applications in which it is used.  

 

2.6.1 DEFINITION OF VANILLA BEAN PASTE 

Vanilla bean paste is a sweet, concentrated vanilla extract that contains 

vanilla seeds and/or the pod (Levy Beranbaum, 2005; Anon1, 2007; Anon3, 

2007). According to the FDA (2006) concentrated vanilla must be at least two 

– fold and may contain any of the same ingredients as vanilla extract – see 

section 2.1.3.1 . 

 

2.6.2 HOW VANILLA BEAN PASTE IS MADE 

Vanilla bean paste can be made from the exhausted beans from the 

extraction process (Anon2, 2007) and offers an economical approach to using 

beans that are of lesser quality (Levy Beranbaum, 2005). Vanilla paste that is 
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developed from exhausted beans does not have the full strength of a pure 

vanilla extract; therefore using a combination of vanilla bean paste and 

concentrated vanilla extract results in an optimal flavour and appearance 

profile (Levy Beranbaum, 2005). 

 

2.6.2.1 Thickeners in Vanilla Bean Paste 

Vanilla paste usually contains a vegetable gum to increase the viscosity of the 

product, but still thick enough to pour (Levy Beranbaum, 2005). The Nielsen 

Massey vanilla paste has a very short texture and is thickened with tragacanth 

gum. This is an acid resistant gum (Mohammadifar et al., 2005), which is 

soluble in both cold and hot water (Sahin and Ozdemir, 2004). Tragacanth 

gum consists of two major fractions: a water soluble fraction and an insoluble 

but water swellable fraction (Mohammadifar et al., 2006). One of the 

components of the water soluble fraction, arabanogalactan, has been shown 

to be soluble in a mixture of ethanol – water (Aspinall and Baillie, 1963). 

 

Methylcellulose was recommended by Hawkins (2007) for use in a vanilla 

paste application. This product makes a thin gel, is compatible in solutions 

containing up to 70% alcohol and imparts little flavour or colour on the final 

product. Methylcellulose can be supplied by IMCD New Zealand Ltd. 

 

2.6.3 APPEARANCE AND FLAVOUR OF VANILLA BEAN PASTE 

Vanilla bean paste has a characteristic “speckled pepper” appearance that 

vanilla extract can not offer (Levy Beranbaum, 2005).The vanilla bean seeds, 

while giving the product this unique appearance, also impart a “subtle, earthy” 

and slightly bitter aftertaste which can be eliminated by the addition of a 

sweet, sugar product.  According to Hartel (2001) sucrose is soluble in ethanol 

concentrations of up to approximately 62% at 20oC. 

 

2.6.4 USES AND STORAGE OF VANILLA BEAN PASTE 

Vanilla paste is becoming increasingly popular for use by home bakers and 

chef’s because of its unique flavour and appearance characteristics (Levy 

Beranbaum, 2005). The product has an advantage in that it can be used in 

cooking applications where the addition of straight liquid is undesirable 
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(Anon3, 2007), and the vanilla flavour (which is enhanced by the addition of 

sugar) does not dissipate on cooking or baking or impart a bitter flavour (Levy 

Beranbaum, 2005). Common applications include: ice creams, deserts, 

pastries and marinades (Anon3, 2007). 

 

It is expected that vanilla paste can keep for up to five years if stored under 

ambient conditions, at low humidity and not exposed to light. If the product is 

refrigerated the sugars may precipitate out, however they will resolubilise on 

heating (Levy Beranbaum, 2005) 

 

2.7 CHARACTERISTICS OF VANILLA 

2.7.1 ORGANOLEPTIC PROPERTIES 

While vanillin is essential for the characteristic flavour of vanilla extract, it 

alone does not account for the entire flavour strength and the extremely 

complex nature of this delicate flavouring material (Galetto and Hoffman, 

1978; Walton et al., 2003). Ranadive (1994) indicates that vanillin is the most 

abundant and important aromatic compound, contributing to about 1/3 of the 

flavour strength of vanilla, and the remaining 2/3 of its flavour strength comes 

from various volatile and non – volatile organic compounds – see Table 6. 

 

Table 6: Major Aromatic Constituents Identified in Vanilla planifolia Andrews. 

Volatile Compound Quantity Identified 

(%) 

Vanillin* �  2.5% 

P – Hydroxybenzaldehyde 0.12 – 0.15 

Vanillic Acid 0.1 

P – Hydroxybenzoic Acid 0.02 

P – Hydroxyl – Benzyl – Methyl ether 0.02 

Acetic Acid 0.02 

Data adapted from Ranadive (1994) and * Ramachandra Rao and Ravishankar (2000); 

Dignum et al. (2001b); Walton et al. (2003). 

 

Ramachandra Rao and Ravishankar (2000) suggests that  vanilla enhances 

the flavour of caramel, coffee and some dairy products, and can round out the 

flavour profile of many food products (Brandt, 1996), or be used to mask the 
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off flavours that develop as a result of oxidative degradation (Burri et al.,  

1989). Various descriptors of the aroma and flavour of vanilla extract are 

given in Table 7. 

 

Table 7: Descriptors used for the Aroma and Flavour of Vanilla Extract 

Author Description of Vanilla Extract 

Vance Civille and Lyon 

(1996) 

 

“A blend of sweet, floral, woody notes.” (Aroma) 

“A sharp, bitter chocolate, tobacco or spicy taste.” 

Ramachandra Rao and 

Ravishankar (2000) 

 

“Sweet spicy, woody and balsamic aroma.” 

Burdock (2005) 

 

“Sweet, creamy, milky and fruity characteristics.” (Taste) 

Hariom et al. (2005) “Sweet, fruity, floral, woody, tobacco and beany.” (Aroma and 

flavour)  

 

Pérez-Silva et al. (2006) “Sweet, woody balsamic, spicy, vanilla-like and toasted 

notes.” (Aroma) 

 

Table 7 shows a general consensus between authors regarding the aroma 

and flavour profile of vanilla extracts. However, it should be noted that the 

aroma and flavour characteristics of vanilla extracts will differ as a result of 

bean species, geographical regions, curing methods and fold concentration 

(Ranadive, 1992; Heymann, 1994a and 1994b; Lindsay, 1996; Hariom et al., 

2005). 

 

2.7.2 SENSORY EVALUATION 

Sensory Evaluation gives a realistic opinion about the liking or acceptability of 

a particular flavour, aroma, appearance or texture of a food product 

(Carpenter et al., 2000; Hariom et al., 2006). 

 

The line scale allows for the continuous grading of attributes (Carpenter et al., 

2000) and has proven to be effective for measuring the strength of the 

attributes, and the acceptability between samples (Stone and Sidel, 1998) – 

see Figure 5 . The removal of the centre anchor in line scales reduces the 



Page 30 of 31 

variability by about 10% (Stone and Sidel, 1998) and encourages full use of 

the scale to express product difference (panellists tend to avoid central 

tendency). This ensures that the panellists give their “correct” response 

(Stone and Sidel, 1993; Carpenter et al., 2000) and therefore is useful when 

developing a flavour profile between two or more products. 

 

               

               

Dislike Very Much Like Very Much 

Figure 5:  A Typical Hedonic Line Scale used to Evaluate Preference 

 

2.7.2.1 Flavour Profiling Vanilla Extracts 

An important part of the characteristic flavour of a food is the aroma, which is 

only released following a series of biochemical processes (Carpenter et al., 

2000). Heymann (1994a and 1994b) developed a flavour and aroma profile of 

vanilla extracts by diluting 3.6 mL 3 – fold, 1.2 mL 10 – fold and 0.8 mL 20 – 

fold vanilla extract samples in 1 L of double distilled water. However, Hariom 

et al (2006) compared a range of carriers for vanilla extract profiling. The 

samples were prepared by: 

1) Diluting 1 mL of vanilla extract in 100 mL of water 

2) Diluting 1 mL of vanilla extract in 100 mL of milk containing 3% icing 

sugar 

3) Diluting 1 mL of vanilla extract in equal quantities of icing sugar and 

hydrogenated vegetable oil. 

 

From this study, it was found that milk is an optimum carrier for the perception 

of vanilla characteristics.  

 

2.8 CONCLUSIONS  

From this literature review, it was found that: 

1. The curing process has a direct influence on hydrolysing activity of �  – 

glucosidase and consequently the amount of vanillin in the cured 

vanilla beans. Optimisation of the curing process can improve the 

vanillin yields. 
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2. The extraction yield can be improved by pre-extraction processes. 

Hydration at 5% ethanol combined with enzymes that are able to break 

down the cellulose and carbohydrate structures in the bean produce 

the highest vanillin yields. 

3. Extraction can be carried out using the percolation method and the 

infusion method at varying levels of: degree of comminution 

(homogenisation) and temperature. The ethanol concentration should 

be optimised; however vanillin is more soluble at 47.5% ethanol than 

95% ethanol. 

4. The vanillin from each extraction procedure can be quantified using a 

range of different methods, however HPLC analysis was used by most 

authors. 

5.  The flavour profile of vanilla extract can be determined using a hedonic 

line scale and diluting 1 mL of extract in 1 L of milk, containing 3% icing 

sugar. 

6. Vanilla bean paste is made from the exhausted material of the 

extraction process and contains a two – fold vanilla extract, vanilla 

seeds (and sometimes pod), sugars and a thickener. 

 

 

 


