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Abstract Stevia rebaudiana is an introduced crop in India. 

The leaf and its extract although sweet have a bitter after 

taste that precludes commercial acceptability. The composi-

tion of the leaf refl ected a high nutritive value and polyphe-

nol concentration averaging 4.15% by weight of dried leaf. 

Variably processed extracts enriched with polyphenols, 

pigments and a mixture of both were evaluated for sensory 

attributes by a semi trained panel when added to cofee and 

lime juice. Presence of polyphenols infl uenced the accept-

ability of the sweeteners marginally, while chlorophyll was 

found unacceptable in any of the extracts. The antioxidant 

activity of the extracts was synergistic when it was mixed 

with coffee and lime juice. Complete purifi cation of stevia 

leaf extracts to obtain pure glycosides is not necessary for it 

to become a commercially acceptable sweetener.

Keywords Stevia . Composition . Polyphenol . Pigments 

. Sensory attributes

Introduction

The South American herb Stevia rebaudiana accumulates 

several sweet tasting diterpene glycosides in its leaves. The 

leaves are shade dried for storage and processed further 

to produce purifi ed glycosides (Kalpana and Khan 2008). 

The commercial importance of stevia stems from the use 

of these glycosides as sugar substitutes. There are 8 known 

glycosides in the plant (Kennelly 2002, Starrat et al. 2002). 

These glycosides are high-intensity sweeteners ranging 

from 50 to 300 times sweeter than sugar, with low water 

solubility and high melting points (Crammer and Ikan 

1987). These molecules are also highly stable at broad pH 

and temperature ranges in solution. Prolonged heating of 

the stevioside solution resulted in a decrease of the stevio-

side in the solution by 16.7% after 12 h at 100°C at neutral 

pH and 46 to 54% after 4 h in acidic solutions of pH 2.4–2.6 

(Chang and Cook 1983). Signifi cant decrease in stevioside 

concentration at 80°C was found only at highly acidic con-

dition (pH 1) in solution and at 140°C as a solid (Kroyer 

1999). The instability of the molecule under very low pH 

and baking has led to doubts regarding its safety. (Virendra 

and Kalpagam 2008).

The advantages of stevioside as a dietary supplement for 

human subjects are manifold: it is stable, it is non-calorifi c, 

it maintains good dental health by reducing the intake of 

sugar and opens the possibility for use by diabetic and 

phenylketonuria patients and obese persons (Geuns 2003). 

The exclusion of sugar in the food is benefi cial to diabetics. 

Steviol glycosides are also safe for phenylketonuria patients 

as no aromatic amino acids are involved. Obese persons 

might lose weight by the fact that excessive sugar in the 

food is replaced by Stevia extracts or stevioside. Omitting 

added sucrose in foods increases the relative proportion of 

polymeric carbohydrates. This has benefi cial effect for a 

balanced food intake for human health. Traditional Indian 

sweet foods have a very high concentration of sugar, and 

there is evidence of attempts to replace wholly or a part of 

this sugar with sugar substitutes (Chetana et al. 2006, Arora 

et al. 2008).

We studied the viability of the crop in the coastal region 

of South India, which receives average rainfall of 1200 mm 

mostly between the months of October and December. Day 

time temperatures ranged between 23 and 40ºC with peak 

temperatures in May. The crop survived for single seasons 

Kaushik R. . Narayanan P. . Vasudevan V. . 

Muthukumaran G. . Antony U.

Centre for Biotechnology,

Guindy Campus, Anna University,

Chennai - 600 025, India

Usha A. (�)
E-mail: ushaantony@annauniv.edu

Empowering the Food Professional



28 J Food Sci Technol (January–February 2010) 47(1):27–33

123

each year but was unable to survive beyond the summer 

harvests. Monsoons were pretty well tolerated as long as 

proper drainage was available. Stevia leaves are rich in tan-

nins and other phytonutrients (Savita et al. 2004, Tadhani 

and Subhash 2006, Anon 2008). We followed the composi-

tion of the leaf through various seasons to assess its nutri-

tive value. 

Stevioside is known to have inherent bitterness. Poly-

phenolics are also known to contribute to bitterness of plant 

extracts. This study was an attempt to understand the role 

of polyphenols and chlorophylls in the perceived sensory 

attributes of stevia extracts. Polyphenols also possess anti 

oxidant activity that has health benefi ts. Hence, the study 

evaluated the need for purifi cation of the extracts of Stevia 
rebaudiana, in terms of the sensory attributes, keeping in 

mind the benefi ts of using a crude extract of the leaf and the 

anti oxidant activity.

Materials and methods

Fresh stevia (Stevia rebaudiana) leaves harvested from test 

plot were shade dried and stored in sealed plastic bags for 

further analysis. Harvest times coincided with changing 

seasons and broadly fell in summer (March–April) and 

monsoon (October–December). All reagents used were of 

analytical grade from Sigma, USA or Merck, USA unless 

otherwise stated. Samples were collected in the years 2004, 

2005, 2006 and analysed in duplicate. Average values were 

taken as reference for further processing.

Moisture, ash, crude protein and fat were analysed in the 

dried leaf samples (AOAC 1990). Minerals K, Ca, Fe and 

Na were measured from ash using an Atomic Absorption 

Spectrophotometer (Varian 220, USA). 

Extraction of phenolics was carried out by a decoction 

method. Shade dried leaves (0.5 g) were ground to a fi ne 

powder and extracted with 100 ml boiling water for 1 h. 

This extract was then fi ltered through Whatman Nr 1 fi l-

ter paper and analysis was conducted immediately by the 

Folin-Ciocalteau reagent assay. Absorbance was measured 

at 650 nm on a U3200 Spectrophotometer (Hitachi, Japan) 

with a 1 cm cell. All experiments were repeated in triplicate 

using tannic acid (CDH, Mumbai, India) as standard and 

values of total polyphenolics are reported as tannic acid 

equivalents in g/100 g of dried leaf. 

Stevioside was analysed using HPLC (Kolb et al. 2001) 

with the same extracts made for analysis of total phenolics. 

An 80:20 acetonitrile: water isocratic solvent system with 

a fl ow rate of 0.8 ml/min was used on a SP-10A system 

(Hitachi, Japan) with a Phenomenex amino bonded column 

(Phenomenex Inc., USA). Detection wavelength was set 

at 210 nm on a Photo Diode Array detector (SPD-M6A, 

Hitachi, Japan). Peak areas of standards were compared 

for quantifi cation. Concentrations were expressed as g/100 

g dried leaf. 

Preparation of extracts for sensory analysis: Extraction 

procedures were standardized to obtain 3 different extracts 

(ET, SC and CO). The ET extract was rich in polyphenols, 

SC in chlorophyll and CO was a mixture of both these com-

ponents. Two grams of stevia leaves were extracted repeat-

edly with ethanol to give a fi nal volume of 75 ml. The etha-

nol was evaporated and resultant slurry was made up with 

water. The ethanolic extract of the leaf was labelled ET. 

For the SC extract (Na
2
CO

3
 precipitated), 2 g of leaf were 

soaked in suffi cient 20% Na
2
CO

3 
solution and heated in an 

oven at 100°C for 10 min. The soaked leaf was extracted 

with ethanol as described above. For the CO extract (CaO 

precipitated), an aqueous extract was made by extracting 50 

g leaves with water adjusted to pH 2.0 with phosphoric acid 

to give 500 ml of extract. This extract was then clarifi ed by 

the addition of CaO until pH 12 was reached and fi ltration 

of solution until it was clear. The pH was adjusted to 7.0 

with phosphoric acid again. This aqueous extract of the leaf 

was labelled CO. Total polyphenol and stevioside content of 

the extracts were analysed by the methods described above. 

Chlorophyll was estimated as given below.

The ET, SC and CO extracts were lyophilized on a Christ 

alpha 1–2 CD Plus lyophilizer (Christ, Germany). 1 ml of 

90% acetone was added to lyophilized samples and mixed 

well. The samples were then centrifuged at 10,000 rpm for 

10 min at ambient temperature (25 ± 1°C). The samples 

were transferred from centrifuge tubes into cuvettes. A Hi-

tachi SP-10 spectrophotometer (Hitachi, Japan) was used to 

measure the absorbance of the sample extract at 750, 664, 

647, 630 nm against a 90% acetone blank. The concentra-

tion of chlorophyll a, b and c were calculated according to 

the equations (Jeffrey and Humphrey 1975):

Chlorophyll a =  (11.85 × (E664 − E750) − 1.54 × (E647 − 

E750) − 0.08 (E630−E750))

Chlorophyll b =  (−5.43 × (E664 − E750) + 21.03 × (E647 

− E750) − 2.66 (E630−E750))

Chlorophyll c =  (−1.67 × (E664 − E750) − 7.60 × (E647 − 

E750) + 24.52 (E630−E750))

Concentrations were added to give total chlorophyll

expressed in mg/ml of extract.

The antioxidant activity of, ET, SC and CO, was assayed 

by 2, 2-diphenyl-1-picrylhydrazyl (DPPH) method. Fresh 

DPPH reagent was prepared by dissolving 1.5 mg of DPPH 

in 25 ml of methanol; 190 μl of DPPH solution were added 

to 10 μl of samples. Each sample was run in triplicates and 

appropriate controls were run for each sample. The absor-

bance of reaction mixture was measured using a Bio-Rad 

model 680 microplate reader (Bio-Rad laboratories, UK) 

at 520 nm.

Sensory studies: Sensory studies were carried out using 

discrimination, descriptive and Hedonic scaling tests. The 

participants for sensory studies consisted of University stu-

dents of both sexes (n~20, aged 21 ± 1 years) who volun-

teered for the study. The subjects were trained adequately in 

identifying tastes of various test molecules before the tests 

were carried out. The sensory analysis studies were done 
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using ET, SC and CO, commercially available stevioside 

(Nu-naturals Inc., USA), aspartame (Equal, Merisant Inc., 

USA) and sucrose (SRL, India) in water, coffee and lime 

juice beverages already familiar to subjects. Stevioside con-

centration in all the samples served was based on sucrose 

equivalence ratio as per the labelling in the commercial 

stevioside. The stevioside concentration in all the extracts 

was adjusted to 80 mg/100 ml. 

The tests were conducted as standalone tests, over 6 

weeks with a frequency of 2 per week to determine pref-

erence of panelists towards taste attributes in the samples. 

All the tests were repeated twice and results of second test 

were considered for sensory analysis to adjust the errors in 

answering questions in the fi rst round of tests. Prior to each 

test, all subjects confi rmed that they were not suffering from 

common cold or other respiratory infections. All the tests 

were done between meal times. Each subject was served 20 

ml of test sample and was asked to rinse his/her mouth with 

water at room temperature (25 ± 1°C) before tasting each 

test sample. All tests were conducted in an air conditioned 

room (25 ± 1°C) with no interference from outside environ-

ment. 

CO extract, refi ned stevioside, sucrose and aspartame 

were presented in 3 sets to evaluate the ability of panelists 

to distinguish the CO extract from the other three sweeten-

ers, in a triangular distinction test. Each set consisted of 2 

samples of sucrose or aspartame or refi ned stevioside and 

one sample of CO extract. For descriptive and Hedonic tests, 

all the extracts were presented with random code numbers.

Statistical analysis: All samples were analyzed in 

triplicate. For the composition analyses, mean and standard 

deviations were calculated. For all Hedonic tests, sucrose 

sample was taken as the reference or ideal sample. Rank 

one was assigned 6, rank two a score of 5 until rank six 

received 1. Frequency of a particular rank was multiplied 

by its score and cumulative scores of each rank of the 

sample were added to give the total score of the sample. 

Frequency of the ranks 1and 2, 3 and 4 and 5 and 6 were 

grouped together and z test for difference in proportions of 

the ranking frequencies of these groups in different samples 

was carried out to corroborate ranking results based on the 

sum of weighted scores. Pearson’s correlation coeffi cient 

was calculated to determine the relationship between poly-

phenol concentration and free radical scavenging activity in 

the different extracts.

Results and discussion

Composition of stevia leaves: Composition of dried 

leaves is presented in Table 1. Phenolic compounds con-

tribute directly to anti-oxidant activity (Awika et al. 2003). 

Stevia plants grown under laboratory conditions had 2.5% 

total polyphenols (Tadhani et al. 2007). This is very differ-

ent from our result of 4% (Table 1). Stevioside content were 

10.8–11.3% with greater yield during summer harvests 

(Table 1). Glycoside content is known to vary with day 

length, with long days preferred for higher concentration 

(Metivier and Viana 1979). Kohda et al. (1976) reported 

2.2% yield. Brandle and Rosa (1992) reported a mean yield 

of 10.47% in Canada. There have been reports of strains 

having up to 20% glycoside content (Huang et al. 1995). 

Since the temperatures of this agro climatic zone ranged on 

the higher side of the plants tolerance, it can be assumed 

that the small differences in temperature, humidity and inci-

dent sunlight between the seasons did not infl uence steviol 

glycoside content. 

Moisture levels were lower in samples harvested and 

processed in summer (Table 1). Protein and fat levels in-

creased in monsoon. Ash content was 8.4–9.5%. But all 

values correspond to those reported in literature (Savitha 

et al. 2004). Fe had a consistent pattern of accumulation in 

leaves across the seasons. Mint, coriander and spinach have 

been reported to accumulate 50.6, 22.3 and 35.8 mg/100 g 

Fe on a dry weight basis respectively (Singh et al. 2001). K 

showed a tendency to accumulate in the leaves in greater 

concentrations during summer while Na and Ca concentra-

tions increased in monsoon. K may leach from leaves during 

rain or be withdrawn from leaves which are either senescing 

or not under active growth. K accumulation during warmer 

seasons has been reported in diverse species (Yuehua von 

fi rcks et al. 2001, Ramirez et al. 2006). Ca has been reported 

to accumulate in winter in diverse species like olives and 

rhododendron (Fernandez-escobar et al. 1999, Gary et al. 

2006). Na accumulation in monsoon is surprising. 

Composition of stevia extracts: The ET extract had the 

highest concentration of polyphenols (Table 2). The SC ex-

tract had the highest chlorophyll concentration and the CO 

extract had the least concentration of both polyphenols and 

chlorophyll. When adjusted for concentration of stevioside, 

the CO extract had the equivalent polyphenol concentration 

of SC extract and chlorophyll concentration of ET extract. 

Sensory studies: Triangular discrimination tests were 

done to evaluate the panelist’s ability to distinguish the pu-

rifi ed samples from CO extract. The CO extract was used 

Table 1 Composition of Stevia rebaudiana leaves

Components Summer Monsoon

Total polyphenols1 4.2 ± 1.00 4.1 ± 0.64

Stevioside1 11.3 ± 0.73 11.0 ± 0.68

Moisture1 7.7 ± 0.62 8.6 ± 1.08

Protein1 12.0 ± 1.57 12.9 ± 0.74

Fat1 2.7 ± 0.64 3.7 ± 0.51

Ash2 8.4 ± 2.40 9.5 ± 1.08

Na2 32.7 ± 3.42 63.4 ± 2.90

K2 839.0 ± 8.55 730.3 ± 38.03

Fe2 31.1 ± 15.33 31.3 ± 12.41

Ca2 722.0 ± 20.7 807.7 ± 8.91

1g/100g dry leaf,

2mg/100g dry leaf (n=3)
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for this test since it had median concentration of polyphe-

nols and chlorophyll. All panelists were able to distinguish 

CO from other sweeteners including purifi ed stevioside. 

Among the 3 sets, CO extract had greater intensity of 

sweetness. Only 33% of participants felt less intense sweet-

ness of CO extract than either sucrose or aspartame and 

22% felt that it was less intensely sweet when compared 

to commercial steviosides. The remaining participants felt 

the intensity of sweetness to be equal or more. The CO ex-

tract was described to be bitter, medicinal and minty. The 

difference between purifi ed stevioside and CO extract was 

described to be medicinal. This is indicative of the infl uence 

of phytochemicals extracted along with steviol glycosides 

in the perception of taste. This test was conducted in water 

and hence the infl uence of the polyphenols and pigments 

were felt by the panelists without the interference of other 

food components. The awareness of traditional medicines 

and their taste could have caused this description, since 

medicinal invariably indicates bitterness or astringency 

(Masumi et al. 2008). 

The descriptive test was done to analyze the sensory at-

tributes of different sweeteners in beverage samples. This 

was done following the discrimination test, to ascertain if 

the description of the CO extract provided in the fi rst test 

was applicable to all 3 extracts and their infl uence on dif-

ferent beverages in which they were mixed. Acceptability, 

colour, fl avour and after taste descriptors were analysed 

in the fi rst round of descriptive tests. The response of the 

panelists is given in Table 3. In terms of colour, the CO 

extract did not infl uence the colour of lime juice, while ET 

and SC extracts made the lime juice darker. Similarly coffee 

colour was not adversely affected by CO and SC extracts, 

while coffee with ET extract was perceived to be lighter. In 

terms of distinct fl avour, both chemical and fruity fl avours 

were ascribed to lime juice by all the sweeteners including 

sucrose. In contrast, in coffee these were not perceived as 

distinctly except with sucrose. The aftertaste was mostly 

described as sweet in lime juice sweetened with CO extract, 

CS (Commercial Stevioside), aspartame and sucrose. The 

ET and SC extracts, on the other hand, gave a distinct bitter 

after taste to the juice. In coffee, a bitter after taste was per-

ceived with all 3 extracts as well as CS. With sucrose alone 

a distinct sweet taste was perceived. Overall acceptability 

was poor for all 3 extracts in coffee. However, in lime juice, 

CO extract was considered acceptable.

Hedonic ranking results for aroma, fl avour and holistic 

preference of different sweeteners in the chosen bever-

ages are given in Table 4. In terms of aroma in lime juice, 

aspartame ranked highest followed by sucrose. ET extract 

of stevia leaf had the highest score among the stevioside 

containing samples. SC extract was least preferred while 

the commercial stevioside sample had a score similar to that 

of CO extract. The proportion of top 4 ranks received by 

the CO extract for aroma was signifi cantly different from 

that of sucrose, and hence the ranking pattern confi rmed

the data from weighted scores (Fig. 1). With reference to

Table 2 Composition (mg/ml) of different extracts of Stevia 
rebaudiana leaves prepared for sensory analyses

Extract Total polyphenol Total chlorophyll Stevioside 

ET 2.0 ± 0.02 0.8 ± 0.01 8 ± 0.01

SC 0.7 ± 0.01 1.6 ± 0.04 8 ± 0.01

CO 0.8 ± 0.02 0.9 ± 0.02 8 ± 0.01

All values are expressed as mg/ml of the extract after dilution to 

a standard 8 mg/ml concentration of stevioside (n = 3)

ET = ethanolic extract, SC = Na
2
CO

3
 precipitated, CO = CaO 

precipitated

Table 3 Descriptive test of sweeteners in coffee and in lime juice

Extract Colour Distinct fl avour After taste Acceptability

Light Dark Chemical Fruity Bitter Sweet Sweet Better

Coffee

S - 13 6 6 1 12 9 5

A 11 2 1 2 5 7 4 9

CS 11 - - - 9 3 - -

CO 2 9 2 1 12 - - -

ET 6 3 1 1 8 4 1 3

SC 4 8 - 10 - - 1

Lime juice

S 7 1 4 7 1 6 6 1

A 8 - 5 4 2 5 6 -

CS 8 - 6 3 2 8 2 -

CO 15 1 3 4 3 8 5

ET - 14 7 3 10 2 - -

SC - 19 5 5 13 - - -

A: Aspartame, S: Sucrose, CS: Commercial Stevioside, ET, CO, SC: As in Table 2.
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fl avuor preference, the scores showed a pattern similar to 

that of aroma, with aspartame and sucrose scoring higher 

than stevioside samples. Commercial stevioside scored 

higher than CO extract and SC extract scored the worst. The 

proportion of panelist ranking 1 and 2 and 5 and 6 for the SC 

sample was the reverse of the sucrose sample and proved to 

be signifi cantly different (Fig. 1). For holistic preference, 

surprisingly the pattern was completely reversed, with CO 

and ET extracts scoring signifi cantly higher than all other 

sweeteners. SC extract scored the worst again. Aspartame, 

CO and ET defi nitely scored a greater proportion of the fi rst 

and second ranks than sucrose (Fig. 1). 

In lime juice, aroma perception was aided by the high 

concentration of polyphenols present in the ET extract. 

Flavour on the other hand was preferred equally in both CO 

and ET extracts showing that polyphenols did not interfere 

with fl avour perception. When individual parameters were 

discounted and holistic preference calculated, the pattern 

got completely reversed and CO and ET extract got a high-

er score than aspartame, commercial stevioside or sucrose 

sample. This was also confi rmed by ranking proportions. 

SC extract remaining at the bottom of the scale in the He-

donic scaling helped to conclude that the presence of high 

concentrations of chlorophyll in that extract was adversely 
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Fig. 1 Ranking frequency of sensory analysis of lime juice and coffee containing different stevia extracts. A, CO, ET, SC, S, CS – 

see Table 3

Table 4 Hedonic ranking of samples

Rank Lime juice aroma Lime juice fl avour HP of lime juice Aroma of coffee Flavour of coffee HP of coffee

Sample Score Sample Score Sample Score Sample Score Sample Score Sample Score

1

2

3

4

5

6

A

S

ET

CO

CS

SC

76

75

66

62

62

60

A

S

CS

CO

ET

SC

75

65

62

55

54

42

CO

ET

A

CS

S

SC

92

81

78

68

40

37

S

A

CS

ET

SC

CO

85

78

76

75

57

49

S

A

ET

CS

SC

CO

97

93

72

59

48

31

CO

ET

A

S

SC

CS

97

78

66

65

58

42

A, S, ET, CO, CS, SC: As in Table 3, HP: Holistic preference
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affecting its acceptability. This indicates that partially puri-

fi ed CO and ET extracts favourably infl uenced acceptability 

in lime juice. 

Coffee aroma was signifi cantly affected by the addition 

of SC and CO extracts of stevia leaves, which scored the 

lowest (Fig. 1). The fi rst 2 and last 2 ranks assigned to by 

these samples were disproportionate to that of the sucrose 

sample. The ET extract containing high concentrations of 

polyphenols did not affect the aroma perception of coffee 

since it scored close to aspartame and commercial stevio-

side. The SC and CO extract also seemed to be affecting 

acceptability in terms of fl avour (Fig. 1). All the stevioside 

containing samples got signifi cantly low proportion of top 

4 ranks in terms of fl avour. Continuing with the pattern 

seen in lime juice, there was a complete reversal of ranks 

based on holistic preference (Fig. 1). CO scored the highest 

and showed a signifi cantly higher preference than all other 

sweeteners. SC remained at the bottom of the ranking chart 

along with commercial stevioside. 

There have been many attempts to improve the sweetness 

of steviol glycosides. One such strategy is enzymatic addi-

tion of glucose units to the 13th carbon causing a marked 

decrease in bitterness (Fukunaga et al. 1989, Lobov et al. 

1991, Kochkiyan et al. 2006). There have been attempts to 

modify the plants for changing the ratio of stevioside and 

rebaudioside since rebaudioside has better sensory proper-

ties compared to stevioside (Jim Brandle 2001 US Patent 

No: 6255557). Many patents and processes that have been 

standardized for purifi cation of stevioside, work under the 

assumption that removal of color and odor causing impuri-

ties would substantially improve the sensory properties of 

stevia based sweeteners. Polyphenols are responsible for 

some important sensory properties associated with wine. 

This complex and large family of molecules is responsible 

for production of taste sensations ranging from bitter to 

astringent and pungent depending upon the composition of 

the polyphenol in the food (Andrewes et al. 2003, Preys et 

al. 2006). It has been reported that higher concentrations of 

polyphenols, tannins and -epicatchins affect the perceived 

fl avour of cocoa favorably (Bonvehi and Coll 1997, Mis-

nawi et al. 2004). From our sensory studies, it was apparent 

that the sweetness perception of stevia based sweeteners 

was increased by presence of polyphenols. In coffee and 

lemon juice, the property of bitterness and astringency are 

preferred respectively and hence the ET and CO extract 

scored well in those samples respectively.

Antioxidant property: While in coffee, the increase in 

free radical scavenging activity was substantial, only mar-

ginal rise was visible in lime juice (Table 5). The SC extract 

showed lower activity than the other samples tested. This 

could be due to the lower polyphenol concentration in this 

sample as compared to others. The ET extract has the highest 

free radical scavenging activity. The r value calculated re-

fl ects a direct correlation between the antioxidant activity and 

polyphenol concentration of different extracts, while there is 

no proof of correlation between antioxidant activity and 

chlorophyll concentration. There is a direct correlation be-

tween the antioxidant activity and polyphenol concentration

(r = 0.954, p ≤ 0.05) based on analysis of different extracts.

Red wine has more antioxidant activity than white 

wine due to its polyphenol content (Pignatelli et al. 2006). 

Polyphenols are also known to prevent oxidative rancidity 

and thus enhance the shelf life of foods (Eriksson 1982). 

The addition of polyphenolic compounds to dairy products 

is known to cause an increase in the functional property 

of food, including health benefi ts and sensory properties 

(O’Conell and Fox 2001). Since partially purifi ed extracts 

synergise the anti-oxidant property of foods when added, it 

is necessary to improve purifi cation methods that keep this 

property intact.

Conclusion

The data on composition indicates that summer harvest of 

stevia plants was the best for overall quality. Although the 

leaves are rich in minerals, the quantity of intake of leaves 

is not enough to meet requirement. The different qualities of 

extracts containing different concentrations of polyphenols 

and chlorophyll were able to elicit a similar or better sensory 

response from participants than the purifi ed stevioside. The 

presence of plant pigments (largely chlorophyll) infl uenced 

the acceptability of extracts of leaf adversely. In contrast, 

the presence of polyphenols enhanced overall preference of 

the beverages. The overall quality of beverages is favour-

ably affected by using partially purifi ed extracts containing 

polyphenols. The high concentration of polyphenols may 

play a benefi cial role when incorporated as part of sweet-

ener since they contribute to anti-oxidant activity inherent 

in foods that they are added to. Hence purifi cation processes 

for steviol glycosides may be rationalized for suitable pro-

cessing to retain the polyphenols and remove chlorophylls.
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