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Abstract 
Green teas have flavor characteristics that are both green (vegetative) and brown (often 
from processing). A description of the green and brown characteristics of green tea was 
developed to differentiate those flavor notes. Flavor descriptions for green and brown notes 
were based on testing over 100 green teas from nine countries. A highly trained descriptive 
sensory panel identified, defined, and referenced green and brown flavor attributes. 
“Green” attributes included terms that described specific vegetative notes: asparagus, 
beany, Brussels sprout, celery, green beans, green herb-like, mint, parsley, and spinach, 
while “Brown” notes included notes associated with processing: ashy/sooty; 
burnt/scorched; and brown or roasted products: brown spice, nutty, tobacco. A few teas 
had only green (n=10) or brown (n=29) notes, but most (n=109) had combinations of green 
and brown flavors. Processors and researchers can use these descriptors to better 
understand green tea and produce products with specific green or brown flavor notes.  
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INTRODUCTION 

Green tea has been consumed for centuries in some parts of the world because of its flavor 
and health benefits. It is becoming popular in other parts of the world in part because of 
increased interest in functional foods. As with most other natural products, green teas 
differ. Tea can be different because of bush species (Camellia sinensis var. sinensis or var. 
assamica), cultivating environment/region, differences in harvest times of tea leaves, and 
different processing methods (Jung, 2004).  

Green tea flavor has been studied using descriptive sensory methods (Yamanishi, 1977; 
Park, Chung, Ki & Eun, 1996; Park, Choi & Park, 1998; Park, Jeon & Lee, 1999). Most of 
those researchers included terms associated with appearance, aromatic flavor components 
(acidic, acrid, burned, citrus, dimethyl sulfide-like, dried leaf, earthy, fermented, fresh 
floral, sweet floral, sweet fruity, green, fresh green, moldy, juice of motherwort, nutty, 
oily, resinous, roasted, seaweed, sweet), fundamental tastes (bitter, sweet, umami), and 
trigeminal or mouthfeel properties (astringent, biting/pungent). Togari, Kobayashi & 
Aishima (1995) evaluated and differentiated among green, oolong, and black tea using 
the16 sensory terms developed by Yamanishi (1977), however those researchers did not 
present references to help understand the attributes. Until a recent study by Lee and 
Chambers (2007) who examined a wide range of green tea samples, previous studies were 
conducted on a limited number of samples that may not represent the wide range of green 
teas available around the world.  
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The description of green tea is complicated by the fact that both “green” and “brown” 
notes are present, a combination that does not occur often in many other food products.  
Green notes are present from the vegetative source and brown notes either from the terroir 
or processing. Thus, to understand green tea, a sensory vocabulary must include and 
differentiate between green and brown flavor notes. In addition, the terms should be 
defined, have references for comparison whenever possible, and differentiate samples in 
the category (Drake & Civille, 2003). Various lexicons have been developed for products 
such as cheese (Drake, McIngvale, Gerard, Cadwallader & Civille, 2001; Retiveau, 
Chambers, & Esteve, 2005); soymilk (Day N’Kouka, Klein & Lee 2004; Chambers, 
Jenkins & McGuire, 2006) and flavor chemicals such as those responsible for “beany” 
(Vara-Ubol, Chambers & Chambers, 2004; Bott & Chambers, 2006), and more importantly 
for this study, “green” (Hongsoongnern & Chambers, 2007). 

The objective of this research was to clearly differentiate the attributes associated with 
green and brown notes in green tea. 

MATERIALS AND METHODS 

Tea Samples 
One hundred thirty eight green teas in leaf form were used to ensure that the green tea 
flavor description would include the widest array of flavor notes present in green teas, a 
principle proposed by Drake et al. (2003). Samples were from China (45), India (6), 
Japan (40), Kenya (3), Korea (32), Sri Lanka (4), Taiwan (4), Tanzania (1), and 
Vietnam (1). Two samples did not have country information. Those countries and areas 
within those countries represent nearly all of the major tea farming areas that produce 
green tea for profit. Variations in sample also included age of the leaf from very young 
buds to fully grown late season leaves; different processing methods included steaming 
and/or roasting, drying, hand processing, or machine processing; and newer samples 
(brewed within a few months of production) as well as older samples (close to expiration 
date which generally means the sample was aged up to 2 years after production). Specific 
leaf age, processing methods, and freshness of samples were not always available. Retail 
prices for green tea tested varied from approximately 2 USD per 100g to over 400 USD per 
100g. Factors influencing price included time of picking leaves, processing methods, size 
of farms/manufactures, and location of tea grown.  

Tea Preparation and Serving Procedure 
Green tea sample preparation and serving procedure are given by Lee et al. (2007). To 
reduce build-up of flavors from one sample to another, carrots and bland cheese, followed 
by unsalted-top crackers and reverse osmosis, deionized, carbon-filtered water were used 
to cleanse the mouth between samples. 
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Panelists 
Six highly trained panelists from the Sensory Analysis Center at Kansas State University 
served as a panel in this study. The panelists had completed 120 hours of general training 
and had a minimum of 1200 hours of general sensory testing including beverages, 
vegetables, and other food products with attributes similar to those that might be found in 
tea. 

Development of Definitions and References 
The panel was asked to describe samples of green tea as completely as possible. The panel 
was told to separate broad flavor attributes used in previous studies, such as brown and 
green, into more specific attributes to provide a better flavor description of the samples.  
The panelists were instructed to focus on the specific flavor of each individual sample.  
General procedures for developing definitions and references were adapted from the flavor 
profile method (Caul 1957; Keane, 1992).  

In order to reduce potential biases, the panel was not given any information regarding the 
samples (product origin, age of tea leaf, production method, age of tea product, etc.) other 
than that they were tea samples. During evaluation, the panelists individually evaluated a 
green tea sample. After this independent evaluation, a discussion was led by the panel to 
reach consensus on descriptors for each sample. As part of that process, the panel defined 
each descriptor and suggested potential references that were representative and specific for 
each attribute as suggested by Piggott (1991).    

RESULTS AND DISCUSSION 

Description 
A generalized lexicon for green tea flavor was given by Lee et al. (2007), but this current 
research focuses specifically on the notes associated with green and brown flavor 
attributes. 

 
Table 1. Definitions of green and brown attributes for green tea evaluation  

 

Attributes Definition Reference 

GREEN 
FLAVORS   

Overall Green 

Sharp, slightly pungent aromatics 
associated with green plant/vegetable 
matter, such as asparagus, Brussels 
sprouts, celery, green beans, parsley, 
spinach, etc. 

Fresh parsley water = 9.0 (flavor) 
25 gram of fresh parsley, rinse, chop, and add 
300 ml of water. Let it sit for 15 minutes. Filter 
and serve liquid part. 

Asparagus 
The green, slightly earthy aromatics 
associated with cooked green 
asparagus. 

Asparagus water = 6.5 (flavor) 
Weigh 40 g of fresh asparagus, wash, dice, add 
300 ml of water, cover, microwave for 3 
minutes on high. Serve liquid part. 

Beany 

The green, somewhat musty earthy 
aromatics associated with cooked 
legumes such as garbanzo beans and 
lima beans.  

Kroger Small Green Lima Beans = 5.0 (flavor) 
Measure juice out of can. Dilute: take 1 part of 
lima beans juice, and mix with 4 part of water. 
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Brussels Sprouts 

The somewhat sharp, slightly sour, 
pungent aromatics associated with 
cooked cabbage, Brussels sprouts, and 
cauliflower. 

Brussels sprout water = 6.5 (flavor)  
Weigh 20g, wash, dice, add 300 ml of water, 
cover, microwave for 3 minutes. Filter and 
serve liquid part. 

Celery 
The slightly sweet, green, slightly bitter 
aromatics associated with cooked 
celery leaves. 

McCormick Celery Flakes water = 6.5 (flavor) 
Weigh 1.5g, add 300 ml of water, cover, 
microwave for 3 minutes on high. Filter and 
serve liquid part. 

Green Beans A viney, green, woody aromatic 
associated with processed green beans. 

Del Monte Cut Green Beans (No Sodium) = 5.5 
(flavor) 
Measure juice out of can. Dilute: take 1 part of 
green beans juice; mix with 4 part of water. 

Green Herb-like 
The aromatics associated with dry 
green herbs such as bay leaves, thyme, 
basil. 

Mixture of McCormick bay leaves, McCormick 
ground thyme, and McCormick basil = 6.0 
(aroma) 
Mix 0.5 g of each herb. Grind using mortar and 
pestle. Add 100 ml of water. Mix well. Put 5 ml 
of herb water in a medium size snifter. Add 
200 ml water. Cover. 

Mint 

Aromatics associated with fresh mint; 
somewhat reminiscent of toothpaste. 
The sweet, green, earthy, pungent, 
sharp, mentholic aromatics associated 
with mint oils. 

Fresh crushed mint leaf = 7.0 (aroma) 
Weigh 0.1 g of mint leaves. Crush. Place in a 
medium snifter, cover. 

Parsley 
The clean fresh green, bitter, pungent 
aromatics associated with cooked 
parsley. 

Parsley water = 5.5 (flavor) 
Weigh 15g, rinse, chop, put in 300 ml of water, 
cover, and microwave for 3 minutes on high. 
Filter and serve liquid part. 

Spinach 
The green, slightly musty, earthy 
aromatics associated with freshly 
cooked spinach. 

Spinach water = 6.0 (flavor) 
Weigh 35g of spinach, rinse, chop. Add 300 ml 
of water, cover, microwave for 3 minutes on 
high. 

BROWN 
FLAVORS   

Overall Brown A sharp, caramel, almost burnt 
aromatic. 

Sethness AP100 Caramel color = 7.0a (aroma) 
4 drops on a cotton ball in a medium snifter, 
cover. 

Ashy/Sooty 
The light smoky/ashy aroma associated 
with burning tobacco such as cigarette 
smoke. 

Camel Filters (Turkish and Domestic Blend) 
Cigarette smoked filter = 7.0 (aroma) 
Place 0.02 gram of smoked filter in a medium 
snifter. Add 100 ml of water. Cover. 

Brown Spice 
Aromatics associated with a range of 
brown spices such as cinnamon, 
nutmeg, allspice 

Spice blend = 9.0 (aroma) 
Place ¼ teaspoon of McCormick Allspice, ¼ 
teaspoon of Cinnamon, and ¼ teaspoon of 
Nutmeg in medium snifter. 

Burnt/Scorch-ed 
The somewhat sharp, acrid notes 
associated with burned or scorched 
vegetables or grains 

FMV Wheat Puffs Cereal = 7.0 (flavor) 

Nutty 

Nutty characteristics are: sweet, oily, 
light brown, slightly musty and/or 
buttery, earthy, woody, astringent, 
bitter, etc.  
Examples: nuts, wheat germ. 

Diamond® Shelled Walnut = 6.5 (flavor) 
Grind for 1 minute on high using blender. 

Tobacco 
The brown, slightly sweet, slightly 
pungent aromatic associated with cured 
tobacco 

Camel Filter cigarettes (Turkish and Domestic 
Blend) = 7.0 (aroma) 
Break cigarette and place 0.2 gram of tobacco 
in a medium snifter. Cover. 

a Intensity, 15-point scale, 0= none, 15= extreme. Intensities of references are not based on a universal scale 
and may be relevant only to green tea evaluation. 
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Table 2. Intensity distribution of green and brown attributes 
 

 
Threshold 
(Intensity 
0.5 – 1.0) 

Low 
(Intensity 
1.5 – 4.5) 

Moderate 
(Intensity 
5.0 – 9.5) 

Total 

Overall Green 13 73 23 109 
Asparagus 2 19 0 21 
Beany 0 2 0 2 
Brussels Sprouts 0 1 0 1 
Celery 4 0 0 4 
Green Beans 3 20 1 24 
Green Herb-like 2 7 0 9 
Mint 3 2 0 5 
Parsley 5 31 1 37 
Spinach 1 55 2 58 
Overall Brown 37 76 14 127 
Ashy/Sooty 2 30 3 35 
Brown Spice 0 5 0 5 
Burnt/Scorched 2 23 2 27 
Nutty 1 3 0 4 
Tobacco 7 32 2 41 

Green flavors 

The flavor term “green”, used in previous research on a variety of different products 
(Baldwin, Goodner,  Plotto, Pritchett & Einstein 2004; Vara-Ubol et al., 2004; Galan-
Soldevilla, Ruiz-Pérez-Cacho, Serrano Jiménez, Jodral Villarejo & Bentabol Manzanares, 
2005; Vilanova & Soto, 2005; Retiveau, Chambers & Milliken, 2004) was too broad for 
this study of green tea. Although an “overall green” note was included in this study, 
additional notes indicating the specific green note present were used. Those included 
various vegetative notes: asparagus, beany, Brussels sprouts, celery, green beans, green 
herb-like, mint, parsley, and spinach. Those green notes are more specific than the ones 
used by Hongsoongnern et al. (2007) to broadly classify “green” flavors into categories 
such as unripe, peapod, grassy/leafy, viney, or fruity. The green flavor notes for tea found 
in the current research generally would fall into the grassy/leafy classification of 
Hongsoongnern et al. (2007). Those researchers described green tea products with green-
grassy/leafy attributes in their study. 

One hundred and nine samples out of 138 green tea samples tested were perceived to have 
overall green flavor (Table 2). Twenty three samples had a moderate intensity of overall 
green flavor (5.0-9.5), 73 samples had low intensity (1.5-4.5) and 13 samples were 
perceived as having green flavor at threshold level (intensity 0.5 or 1.0). Spinach, parsley, 
green beans, and asparagus were found in green tea samples most often, generally at low 
intensity. In contrast, other green attributes, such as green herb-like, mint, celery, beany, 
and Brussels sprouts were present in fewer than 9 samples. These are characterizing flavor 
notes for limited number of green tea products and possibly differentiate from others.  

Some samples had a single characterizing vegetable attribute (e.g. only spinach in 15 
samples, parsley n=6, green-herb like n=5, green bean n=3 samples) and other samples had 
combination of these vegetable attributes such as parsley and spinach (n=15 samples), 
asparagus and spinach (n=9), green bean and spinach (n=8), green bean and parsley (n=5), 
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etc. Twenty one samples were perceived to have overall green, however specific 
characteristics of flavor could not be determined. Generally intensity of overall green was 
threshold to low with one exception.  

Hongsoongnern et al. (2007) defined green-grassy/leafy as “A green aromatic associated 
with newly cut-grass and leafy plants; characterized by sweet and pungent character” and 
used fresh spinach and fresh parsley water for references. The overall green attributes 
found in this green tea study are part of this classification. More specific attributes were 
developed for this research. Most references were prepared by using processed canned 
products or cooking either raw or dried vegetable/herb in water and serving liquid part 
only, to reflect the nature of green tea – brewed in water, tea leaves dried, steamed, or 
roasted while processing. 

While developing terms for green tea, panelists found most green tea samples resemble a 
specific vegetable. Spinach was one of them. However, spinach had to be cooked in water 
and only filtered liquid was served as reference to provide reference intensity as low as 
most green tea flavor intensity. Asparagus has been suggested as an indicator of high 
quality green tea. Both spinach and asparagus green and slightly earthy aromatics 
associated with their own characteristics. On the other hand, parsley was used to describe 
green tea having clean fresh green, bitter, pungent aromatics resembling cooked parsley. 
The green bean attribute was characterized by viney, green, woody aromatics of processed 
green beans.  

Brown flavors  

The flavor “brown” also has been used in previous studies on different products (Johnson 
& Civille, 1986; Smith, Chambers & Colley, 1994; Vara-Ubol et al., 2004; Chambers et 
al., 2006). In this study, the overall brown term was partitioned into ashy/sooty, brown 
spice, burnt/scorched, nutty, and tobacco. Ashy/sooty and burnt/scorched are most likely 
related to processing method. Ashy/sooty is a smoky aroma associated with burning 
tobacco/cigarette smoke, where burnt/scorched is flavor associated with burnt or scorched 
vegetables or grains. To present this difference, a smoked filter from a cigarette was used 
as a reference for ashy/sooty, and a piece of wheat puff cereal was used for burnt/scorched. 
Attributes such as brown spice, nutty, and tobacco are related to specific products that 
generally are dried before use. In addition, those products may have some further 
processing (e.g. roasting of nuts) that adds additional brown flavors to the product. For 
instance, tobacco from a cigarette was used for the ‘tobacco’ attribute to reference the 
slightly sweet, pungent aromatic associated with cured tobacco in green tea samples.  

For brown notes in particular, references appropriate for green tea had to be reduced in 
intensity. For example, the filter from a smoked cigarette was most appropriate for 
ashy/sooty, but used as is, it was too strong. Thus, various weights of filter and water 
combinations were prepared to find the best combination of a tobacco water ‘tea’ to give 
an appropriate intensity.   



SPISE 2007 

 77 

Interestingly, 128 (92%) of the samples had some level of overall brown flavor (Table 2).  
That number of samples is higher than for overall green flavor even though these were 
green tea samples. Ashy/sooty and tobacco notes were present in more than 25% of the 
samples and burnt/scorched was present in nearly 20% of the green tea samples. Brown 
spice and nutty were found in fewer than 6 samples. Although brown flavors were found in 
more samples, the intensities generally were lower. Fourteen samples had a moderate 
intensity of overall brown flavor (5.0-9.5), 76 samples had low intensity (1.5-4.5) and 37 
samples were perceived at threshold level (intensity 0.5 or 1.0). Samples that have 
ashy/sooty or burnt/scorched notes, especially when those notes are either moderate in 
intensity or at the higher end of the low intensity level, may have been roasted or processed 
either at too high a temperature or for too long a period of time. It also is possible that leaf 
age or other factors may produce a higher carbohydrate content that would be scorched or 
burnt in processing.  

Differences in green and brown flavors 

All samples had either a green or brown note and most had both notes present. Out of 138 
green tea samples tested, 109 samples had both overall green flavor and overall brown 
flavor. Thus, only 10 samples had an overall green flavor without brown notes and 29 
samples had overall brown flavor with no green flavor perceived.    

Forty-five green tea samples from China were tested in this research, 43 samples had 
brown-related attributes and 33 samples had green-related attributes. Intensity for overall 
brown generally was stronger in Chinese teas, accounting for 2/3 of Chinese samples 
tested. In only one-third of the Chinese samples was overall green flavor intensity higher 
than overall brown. Intensity for green-related attributes also were low (the highest 
intensity was 4.0). This finding is different from the green teas from other countries where 
the green note generally was higher. There are various possibilities for this finding. The 
most logical reasoning is processing. It is possible that Chinese teas are processed at a 
higher temperature or longer than is done in other countries. Other options include 
differences in terroir, age, or handling after picking. This difference is manifested in some 
recommendations for differences in brewing conditions between Chinese green teas and 
many other teas. Chinese green tea often comes with a recommendation for brewing with 
boiling water (much like black or oolong tea) and discarding the first brew before drinking 
the second and subsequent brews. That was not done in this research. In order to provide 
consistent comparison among teas, researchers brewed all tea at 70 C for 2 minutes and the 
first brew was tested. 

Forty green tea samples in this research were from Japan. Thirty eight samples presented 
green-related attributes and 32 samples were found to have brown-related attributes. 
Generally, overall green intensity in Japanese tea was moderate and character notes 
included mostly spinach, parsley, and asparagus. Other specific green attributes were noted 
only in a few samples. Most Japanese samples had very low brown flavor, with the highest 
score for brown being 2.0.  When present, the specific brown note was either ashy/sooty or 
burnt/scorched. The Japanese samples with little or no green flavor were roasted green 
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teas, Hojicha. Hojicha and roasted samples showed low to moderate intensity for overall 
brown (range 4.5-8.0). Other brown-related attributes, brown spice, nutty, and tobacco, 
were not found in Japanese green tea. 

All 32 Korean green teas had both green and brown flavor notes. Generally, the intensity 
for both overall green and overall brown attributes was low (most intensity below 4.5 with 
a few exceptions), and most samples had similar intensity for both attributes, although 
overall green flavor intensity tended to be slightly higher (0.5 – 1.0 points) than overall 
brown flavor.  

The number of teas from other countries was too small to draw any conclusions about the 
dominant flavor notes present in green teas from that country. 

Attribute References 
In this research, a 15-point numerical scale with half-point increments was used with 0 
meaning “None” to 15 meaning “Extremely Strong.” Because green teas have a weak 
flavor compared to many common food products in market, references were scored on a 
product specific scale to differentiate green tea samples on subtle flavor notes (Table 1). 
Muñoz & Civille (1998) compared product specific scaling to the universal scaling and 
pointed out that product specific scaling allows sample differences to become larger 
because it permits panelists to use a wider range of the scale. Thus, products outside the 
category of green tea should not be evaluated using references in this research. Intensities 
of references may need to be adjusted when non-green tea products are evaluated. 

CONCLUSION 

The flavor descriptions for green and brown notes of green tea were identified, defined, 
and referenced to differentiate those flavor characteristics commonly present in green tea. 
Green tea can be described objectively by using this set of sensory attributes rather than 
judged subjectively on quality. Furthermore, this set of descriptions can be used to 
describe, compare, and differentiate various green tea products around the world.  

ACKNOWLEDGEMENTS 

Authors appreciate generous donation of their green tea products of AmorePacific Co. 
(Seoul, Korea).  

REFERENCES  

Baldwin, E.A., Goodner, K., Plotto, A., Pritchett, K., & Einstein, M. (2004) Effect of volatiles and 
their concentration on perception of tomato descriptors. J. Food Science 69, S310-S318. 

Bott, L., & Chambers, E. IV. (2006) Sensory characteristics of combinations of chemicals 
potentially associated with beany aroma in foods. J. Sensory Studies. 21, 308-321.  

Caul, J.F. (1957) The profile method of flavor analysis. In E.M. Mrak & G.F. Stewart, eds., 
Advances in Food Research, Vol. 7, (pp.1-40), New York, NY: Academic Press. 



SPISE 2007 

 79 

Chambers, E. IV, Jenkins, A., & McGuire, B.H. (2006) Flavor properties of plain soymilk. J. 
Sensory Studies. 21, 165-179. 

Day N’Kouka, K.D., Klein, B.P., & Lee, S.Y. (2004) Developing a lexicon for descriptive analysis 
of soymilks. J. Food Science. 69, 259-263. 

Drake, M. A., McIngvale, S. C., Gerard, P. D., Cadwallader, K. R. & Civille, G. V. (2001) 
Development of a descriptive language for Cheddar cheese. J. Food Science.  66(9), 1422-1427. 

Drake, M.A., & Civille, G.V. (2003) Flavor lexicons. Comp. Rev. Food Sci. Food Safety, 1, 33-40. 

Galan-Soldevilla, H., Ruiz-Pérez-Cacho, M.P., Serrano Jiménez, S., Jodral Villarejo, M. & 
Bentabol Manzanares, A. (2005) Development of a preliminary sensory lexicon for floral honey. 
Food Quality and Preference. 16, 71-77. 

Hongsoongnern, P., & Chambers, E. IV.  A lexicon for green odor and characteristics of chemicals 
associated with green odor in foods. J. Sensory Studies. In Press. 

Johnson, P.B., & Civille, G.V. A standardized lexicon of meat wof descriptors. J. Sensory Studies. 
1, 99-104. 

Jung, D.H. (2004) Components and Effects of Tea (In Korean) (pp. 22-26, 49-87). Seoul, Korea: 
Hongikjae. 

Keane, P. (1992) The flavor profile. In R.C. Hootman, ed., ASTM Manual on Descriptive Analysis 
Testing for Sensory Evaluation (pp. 2-15). Philadelphia, PA: ASTM. 

Lee, J., & Chambers, D.H. (2007) A lexicon for flavor descriptive analysis of green tea. J Sensory 
Studies 22, 256-272. 

Muñoz, A.M., & Civille, G.V. (1998) Universal, product and attribute specific scaling and the 
development of common lexicon in descriptive analysis. J Sensory Studies. 13, 57-75. 

Park, G.S., Jeon, J.R., & Lee, S.J. (1999) The sensory characteristics of Korean green tea produced 
by Kujeungkupo’s method. Kor. J. of Soc. Food Science. 15(5), 475-482. 

Park, K.H., Chung, J.H., Ki, M.C., & Eun, J.B. (1996) A survey on Korean consumer attitudes 
toward green tea. J. Korean Tea Society. 2(1), 129-146.  

Park, J.H., Choi, H.K., & Park, K.H. (1998) Chemical components of various green teas on the 
market. J. Korean Tea Society. 4(2), 83-92. 

Piggott, J.R. (1991) Selection of terms for descriptive analysis. In H. Lawless, & B. Klein, eds., 
Sensory Science Theory and Application in Food (pp. 339-351) New York, NY: Marcel Dekker. 

Retiveau, A.N., Chambers, E. IV., & Milliken, G.A. (2004) Common and specific effects of fine 
fragrances on the mood of women. J. Sensory Studies. 19:373-394. 

Retiveau, A., Chambers, D.H., & Esteve, E. (2005) Developing a lexicon for the flavor of French 
cheeses. Food Quality and Preference, 16, 517-527. 

Smith, E.A., Chambers, E. IV., & Colley, S. (1994) Development of vocabulary and references for 
describing off-odors in raw grains. Cereal foods world, 39(7), 495-499.  

Togari, N., Kobayashi, A., & Aishima, T. (1995) Relating sensory properties of tea aroma to gas 
chromatographic data by chemometric calibration methods. Food Research International, 28(5), 
485-493. 

Vara-Ubol, S., Chambers, E. IV, & Chambers, D.H. (2004) Sensory characteristics of chemical 
compounds potentially associated with beany aroma in foods. J. Sensory Studies, 19, 15-26. 



SPISE 2007 

 80 

Vilanova, M. & Sobo, B. (2005) The impact of geographic origin on sensory properties of Vitis 
vinifera cv. Mencia. J. Sensory Studies. 20, 503-511. 

Yamanishi, T. (1977) Aroma of teas. Koryo (Flavour), 199, 89-92. 


