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Abstract 
 
The health effects of the active components in organic fruits and vegetables are well known. Our goal was to obtain a 
mixture of organic powders, from fruits and vegetables, to be enjoyed as tea for both personal satisfaction and health. 
The ecological powders were realized at the Research Centre for Studies of Food Quality and Agricultural Products, 
USAMV Bucharest. This study was conducted to identify the sensory characteristics of two kind of mixture teas 
containing organic ingredients and analyse sensorial attributes for the products based on consumer acceptance. The 
attributes were analysed by classifying them as appearance, colour and texture for dehydrated fruit and vegetable 
blended teas, infusion observation and tasting tea infusions from fruit and vegetable powder ecological by on 
appearance, flavoured, aroma, texture or mouthfeel, and any aftertaste. Principal component analysis results showed 
that the mixture teas analysed are generally tasty, with a discreet sweet taste, sour and aromatic sweetness due to the 
dehydrated apple and was well appreciated by the consumer. 
 
Key words: antioxidant activity, consumer perception, dried ecological powder, mixture of teas, total polyphenols.  
 
INTRODUCTION 
 
The society is constantly changing and, at the 
same time, its preferences. Consumption 
preferences are varied and profoundly changed 
compared to the past; consumers are no longer 
classified only in terms of income, 
demographic variables and lifestyle (Popa et 
al., 2017; Farruggia et al., 2016). The modern 
consumer is more attentive to his and his 
family's health, to sustainable and sustainable 
consumption, is thirsty again and innovative 
(Dragomir et al., 2017). Also, consumer 
attitudes and beliefs are factors that influence 
the acceptance or rejection of new foods (Stan 
et al., 2017).  
The concern for health also translates into a 
higher and varied consumption of teas, 
consumed for therapeutic or relaxation 
purposes. In the tea beverage industry, it is 
known that the characters of tea change from 
season to season, from process to process from 
time to time. In search of new solutions, 

manufacturers mix different types of teas from 
different fields and come up with a mixture of 
products that conform to the color, taste, aroma 
and other acceptable perceptions of the 
consumer. Thus was born - the mixing of tea - 
a new tool for tea marketing (Gogoi, 2014; 
Kim et al., 2019).  
Blending is a much highly elevated art form; 
though not exactly scientific, it’s a highly 
skilled art practiced by a few who truly know 
their craft. Simply mixing of more than a single 
kind or grade of tea cannot fulfil the demand 
and perception of the consumers (Gogoi, 2014). 
The mixing of tea make from fruit gives us the 
opportunity to enjoy a complete, sensory and 
mental experience. We can thus observe the 
characteristics of each type of fruit and plant 
mixture, quality, fragrance, texture, color, etc. 
To taste the fruit infusion, a taster needs a lot of 
attention and, especially, some exercise.  
New flavored powdered beverages now contain 
a variety of healthful ingredients from fruit and 
fiber to protein, and these mixes are now the 
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right products at the right time in a growing era 
of label-friendly, functional and sustainable 
products. Choosing the right ingredients for 
this mixture is essential and the ticket to 
success will be a combination of functional and 
label-friendly ingredients (Asioli et al., 2017; 
Dragomir, 2019).  
What’s more, powdered mixes now provide a 
wide range of nutritional benefits with a high 
degree of functionality. They are also cost-
effective, easy to store and more sustainable 
when packaging doesn’t rely on single-use 
plastic bottles. And in these times of pandemic, 
consumers will also appreciate the convenience 
and safety of buying in bulk and mixing their 
own beverages as opposed to popping into the 
store for an RTD (ready to drink) beverage. 
 
MATERIALS AND METHODS 
 
Materials  
The ingredients of organic farming offer the 
advantage of providing the consumer with 
clean, healthy and tasty products. For this 
reason, one way to use the ingredients of 
organic farming is to develop tea formulas 
from fruits and herbs.  
The goal is to obtain a mixture of organic pro-
cessed (slices, powders) fruits and vegetables, 
to be enjoyed as tea for both personal 
satisfaction and health. 
In the study we used 3 freeze dried products, 
respectively: 
• Freeze-dried organic apple (pulp and peel 

pieces and slices) - obtained from apples, 
from the organic Gala variety; 

• Freeze-dried organic raspberry powder; 
Freeze-dried organic basil powder. 

• Freeze-dried organic apple - Organic 
ingredient used in study is freeze-dried organic 
apple (pieces and powder), obtained by organic 
Gala variety, which was dehydrated by the 
lyophilisation process. The powder was 
obtained from peel, pulp, and mixture of both 
and their characterization is comprised most the 
antioxidant ability and free radical scavenging 
capacity, with correlation with content of 
polyphenolics and ascorbic acid, according to 
(Li et al., 2014; Badulescu et al., 2019).  Drying 
using low temperatures represent a simple and 
easy way for minimally processing of organic 
fruits, moreover this procedure is accepted in 

organic agriculture (Stan et al., 2020). Apple 
powder it is an important source of polyphenols 
with high antioxidant capacity. Its presence in 
the recipe, balances the taste and aroma of the 
finished product, and the pieces of lyophilized 
apple give a pleasant texture and aroma to the 
product (Bădulescu et al., 2019). 
Freeze-dried organic raspberry powder - 
Raspberries (Rubus idaeus L.) are one of the 
most economically important soft fruit due to 
their taste, appearance and composition. Orga-
nic raspberries represent a good source of 
anthocyanins, vitamins and mineral elements. 
The postharvest storage of organic fresh 
raspberries is relatively short and the injuries, 
rapid spoilage, nutritional and moisture loss 
lead to dramatically reduction of their 
commercial value (Stan et al., 2019; Roopesh 
et al., 2012). 
Freeze-dried organic basil powder - Basil 
(Ocimum basilicum L.) belongs to aromatic 
plants due to their volatile compounds presen-
ted especially in leaves and flowering tops. 
These basil parts are used since antiquity for 
food preservation, flavouring, and as medicine, 
because of high antioxidant, antibacterial and 
antifungal activity of volatile oils, being good 
sources of natural antimicrobial and antioxidant 
agents, with possible application in food industry, 
cosmetics or medicine (Avetisyan et al., 2017).  
By lyophilised basil retains the characteristics 
intense colour and flavour. Lyophilised basil 
powder is aromatic, slightly sweet, with spicy 
notes in taste. Because, it has a great capacity 
to rehydrate in the presence of water; its 
original character, such as the taste, colour and 
aroma specific to the basil, will be present in 
the new preparation. Added the powder from 
the lyophilized basil aromatizes to the product, 
balances the taste and increases the presser-
vation of final product (William et al., 2019; Di 
Cairano et al., 2018). 
Freeze-dried organic fruit and vegetable 
powders are obtained within the SusOrgPlus 
project at the Research Center for Studies of 
Food Quality and Agricultural Products of 
University of Agronomic Sciences and 
Veterinary Medicine of Bucharest. 
 
Methods 
The scope of research is to obtain a mixture of 
organic processed (slices, powders) fruits and 
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vegetables, to be enjoyed as tea for both 
personal satisfaction and health. 
Will be followed: - sensory characteristics of 
two mixtures of teas containing organic 
ingredients, - sensorial attributes for the 
products based on consumer acceptance, and - 
nutritional characteristics of two blended teas. 
 
Development of mixing teas 
The blended fruit and vegetable powders, have 
been chosen according to the behavior of the 
new ingredients that are the object of the 
present study, respecting all the requirements 
provided by the legislation. 
Sensory analysis of the products obtained 
during the study. Sample presentation: each 
sample was provided to the panelists in white 
plastic cups  of about 75 ml. About 50 ml of 
each infusion were served and were 
approximately 60-70°C at the time of tasting. 
The panelists received mineral water to cleanse 
their palates between samplings of tea. 
 
Consumer acceptance analysis  
The sensory analysis was performed with the 
help of 50 tasters, in the Laboratory for quality 
control of agri-food products, within the 
University of Agronomic Sciences and 
Veterinary Medicine of Bucharest and within 
the Workshop Consumer Acceptance Analysis, 
held at the USAMV Bucharest Conference, 
University Research - Support for organic 
agriculture on October 30, 2019 at the 
INDAGRA 2019 International Fair. 
Determination of the total content of 
polyphenolic compounds by the Folin-
Ciocâlteu method. For the preparation of the 
extract was used the recommendation for pre-
paration: Pour 200 ml of hot water at 100°C 
over a 2 grams of blended tea. Allow to infuse 
for at least 5-10 minutes (average 6 min), co-
vering the cup. The extract was cooled to room 
temperature in order to be able to quantitatively 
determine the total polyphenol content using 
the Folin-Ciocâlteu method following a 
protocol adapted by Georgé et al., 2005. 
Determination of antioxidant activity using the 
DPPH method. The antioxidant activity of the 
samples is determined based on the DPPH test, 
using the stable free radical 2,2-diphenyl-1-
picrilhydrazyl - DPPH, according to a method 
Bujor et al., (2016). 

To determine the antioxidant activity, use a 
volume between 200 µL of infusion and add 2 
mL of DPPH solution (0.2 M) in methanol. 
Shake magnetically in the dark for 30 minutes. 
After incubation, the absorbance at 515 nm is 
measured. 
Antioxidant activity is expressed as a percen-
tage (%) of inhibition of DPPH radicals relative 
to the reference solution using the equation:  

  
where: 
A0 - absorbance of the reference sample at t = 0 
minutes ; 
Ac - absorbance of samples (with polyphenolic 
extract) after 30 minutes of rest (t = 30 minutes). 
 
Statistical analysis  
All the data represent the average of three 
replicates with independent sample preparation. 
Standard deviation was calculated using 
incorporated function of Microsoft Excel. 
 
Nutrient Content 
Nutrient content it was calculated using a 
program nutritional development tool, 
Softmedia programme (http://softfedima.ro/).  
Softmedia programme makes it easy to prepare 
a nutrition facts panel, nutrition data sheet, 
ingredient statement for any food product. 
Formulas can be adjusted for moisture and/or 
fat content.  Information can be printed, saved 
as a PDF document. 
 
RESULTS AND DISCUSSIONS 
 
1. Development of blended 
Freeze dried organic fruit and vegetable 
powders are obtained within the SusOrgPlus 
project at the Research Center for Studies of 
Food Quality and Agricultural Products of 
University of Agronomic Sciences and 
Veterinary Medicine of Bucharest. 
For blended the following powders were used: 
• Freeze-dried organic apple (pulp pieces and 

peel) is obtained from apples, from the 
organic Gala variety; 

• Freeze-dried organic basil powder; 
• Freeze-dried organic raspberry powder. 
By mixtures different types of dehydrated 
fruits, two products were obtained: 
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Table 1. Codes used for samples analysis 

Sample Main ingredients 

T1 95% piece of freeze dried apple pulp and peel,  
5% raspberry powder (figure 1) 

T2 
 

95% piece of freeze dried apple pulp and peel, 
4% raspberry powder,  
1% basil powder. (figure 2) 

 

  
Figure 1. T1 sample- Organic fruit tea with pieces 

of freeze-dried apple and freeze-dried raspberry powder 
(Original photo) 

 

  
Figure 2. T2 sample - Organic fruit tea with pieces of 
freeze-dried apple, freeze-dried raspberry powder and 

basil powder (Original photo) 
 
The method consists in extracting of soluble 
substances in dried ingredients, containing in a 
porcelain or earthenware kettle, by means of 
freshly boiling water, pouring of the liquor into 
a white porcelain, examination of the 
organoleptic properties of the infused (adapted 
according to ISO 3103: 2019). 
The dry mixture of fruits with particles of 
different sizes has a pleasant and homogeneous 
appearance. From the apples from the Gala 
variety, pieces of pulp and pieces of peel were 
used. Apple peel freeze-dried is extremely 

valuable from a nutritional point of view and 
comes in solving environmental problems. 
 

Table 2. Characteristics of preparation (mixture fruits 
tea) products used in this study 

Preparation conditions 
Sample Water (mL/tea 

bag) 
Temperature 

(°C) 
Time 
(min) 

T1 200 100±2℃ 5-10 
 

T2 200 100±2℃ 5-10 

 
The mixture powder fruits are recommended to 
store in airtight containers and kept at room 
temperature, without high humidity 
fluctuations. 
 
2. Sensory analysis of the organic mixture 
fruit teas obtained during the study 
Consumer preference is influenced by intrinsic 
quality attributes discovered before (colour, 
taste, flavour, and texture) (Sulistyawati et al., 
2020) as well as on tea itself, its taste and 
smell. The sensory analysis performed along 
the way included: dry mixture teas analysis, 
and sensory analysis of mixture teas infusion.  
 
Dry mixture teas analyzis  
The shape of the pieces of size must be 
uniform, also in the case of powders. The color 
must be uniform and correspond to the type of 
ingredient; the texture of the ingredients must 
be in the case of pieces of crumbled dehydrated 
apple, easily broken.  
The freeze-dried raspberry powder adheres to 
the surface of the apple pieces and creates a 
unitary whole. In sample T2, the lyophilized 
basil particles stand out quite well due to the 
color. Table 3 shows the results of the sensory 
assessment of the two types of tea made. 

 
Table 3. Sensory attributes for the mixture tea organic fruits 

Attributes T1 T2 

Overall 
appearance  

Particle shape: raspberry powders are fine, easily 
adhere to the surface pieces of apple pulp and peel 

Particle shape: raspberry powders are fine, easily adhere to the surface 
pieces of apple pulp and peel. The basil particles are visible and beautifully 
distributed in the mixture 

Color  The color is specific to the freeze dried fruits present 
in the mixture (yellow to pink) 

The color is specific to the freeze dried fruits present in the mixture (yellow 
with pink and green dots) 

Texture 
The pieces of apple stand out with a gummy texture 
and slightly sticky to the touch. 
Apple peels appears as hard particles. 
Raspberry powders have a nice appearance that 
adheres nicely to the surface of other products in the 
mixture. 

The pieces of dehydrated apple stand out with a gummy texture and slightly 
sticky to the touch. 
Dehydrated apple peels appears as hard particles  
Raspberry powders have a nice appearance that adheres nicely to the surface 
of other products in the mixture. 
The basil powder has a very small size that adheres to the surrounding 
surfaces. 
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Sensory analysis of mixture teas infusion 
For preparation of the infusion it is 
recommended to use white porcelain cups to 
taste the infusion color. We must follow 
exactly the preparation instructions of each 
type of tea: the amount of fruit, the water 
temperature and, especially, the infusion time.  
When straining the tea, it is recommended not 
to squeeze fruits, because substances can be 
released which change taste. 
Recommendation for preparation: Pour 200 ml 
of hot water at 100°C over a 2 grams of fruits 
tea. Allow to infuse for at least 5-10 minutes 
(average 6 min), covering the cup.  Tea tasters 
and specialists in the field call fruit liqueur 
"liqueurs".  

The observation of the infusion consists in 
appreciating the general appearance, the color 
of the liqueur and its clarity. Tasting the tea 
infusion, we must start by smelling it, and then 
taste it, because if we tasted it first, the initial 
perception could create a wrong impression. 
Thus, the information received by the brain 
through smell and taste forms the general 
impression about the profile of the tea we 
tasted.  
Infusion must to be served and tasted at 
approximately 60-70°C at the time of tasting. 
The panellists received mineral water to 
cleanse their palates between samplings of tea. 
Table 4 shows the results of the sensory 
assessment of the two types of tea made. 

 
Table 4. Visual attributes for the infusion of mixture teas 

Attributes T1 T2 
Appearance 
of infused 

fruits 

The obtained tea has a slightly pink color; the 
fruits were rehydrated, the apple pieces and 
peel returned to their initial form. The 
raspberry particles were dispersed throughout 
the liquid mass. At the bottom of the cup a 
sediment is formed consisting of rehydrated 
raspberry and apple powders. At the top, 
gather the rehydrated pieces of apple. 

The obtained tea has a slightly pink color, the pieces of 
apple and peel return to their original volume. The 
raspberry and basil particles were rehydrated but are 
dispersed throughout the liquid mass. The basil particles 
have rehydrated but tend to remain in suspension. At the 
bottom of the cup a sediment is formed consisting of 
rehydrated raspberry and apple powders. At the top, 
gather the rehydrated pieces of apple. 

Clarity  The infusion shows hydrated fruit particles in 
suspension. The liquid is relatively clear. 
After separating the fruit, the liqueur becomes 
clear. 

The infusion shows hydrated fruit particles in 
suspension. The liquid is relatively clear. After 
separating the fruit, the liqueur becomes clearer. 

Color  The color is yellowish white with a pale pink 
tinge. It has a bright color, and the rehydrated 
fruits from tea have regained their native, 
beautiful shape. 

The color is yellowish- white, slightly greenish with a 
shade of pale pink. It has a bright color, and the 
rehydrated fruits from tea have regained their native, 
beautiful shape. The basil particles are found at the top, 
to a large extent. 

 
The smell or aroma of tea can be determined 
by two methods by which we can feel the smell 
of the tea infusion:  
1) deep inhalations: keep the cup or bowl of tea 
as close as possible to the nose and inhale 
deeply;  
2) quick inhalations: we quickly and super-
ficially inhale the smell of the prepared tea. 
The taste and aroma of fruit liqueur is 
determined by sipping a small amount of 
liquid, inhaling air and exhaling through the 
nose. By absorbing it in this way, the oxygen 
combines with the infusion, highlighting its 
distinctive notes. He then exhales through his 
nose, keeping his mouth closed, to discover the 
retro-olfactory characteristics. While tasting the 
tea, pay attention to the: sweet, tasty or slightly 

bitter. Table 5 shows the results of sensory 
assessment of the two types of tea made. 

 
Table 5. Sensory attributes for tasting the infusion of 

mixture fruit teas 
Attributes T1 T2 

Flavor and 
smell 

Delicate apple, sour 
and fragrant. 
Predominates the 
smell of apples. 

Delicate apple, 
sour and fragrant. 
Predominates the 
smell of basil. 

Taste   The general 
impression is tasty, 
discreetly sweet, 
slightly sour and 
mild due to the 
dehydrated apple 
powder. 
The taste and aroma 
are balanced. 

The general 
impression is 
tasty, sweet and 
sour, with a hint 
of aroma specific 
to basil. 
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3. Consumer acceptance analysis  
A sensory evaluation for consumer acceptance 
testing was performed consumer groups of 50 
tasters, using a 5-point Hedonic scale to 
determine the level of acceptance of mixture 
teas by organic freeze-dried fruits (Woods et 
al., 2016; Spence et al., 2021). 
 

 
Figure 3. Consumer acceptability scores on a 5-point 

Hedonic scale for T1 sample  
 
At tasting the T1 sample (Figure 3), consumers 
appreciated this assortment of organic tea, 
where they found the flavor of each fruit and a 
harmony between tastes and smells. The pieces 
of freeze dried apple rehydrated very well 
giving the liqueurs a special look, so that the 
two attributes received a weighted average 
grade of 4.4. Regarding the taste of T1 samples, 
the appreciation was very low because the 
apple taste is very discreet. 
Overall, following the centralization of the 
grades given during the sensory analysis, a 
weighted average grade of 4.2 was obtained.  
 

 
Figure 4. Consumer acceptability scores on a 5-point 

Hedonic scale for T2 sample 
 
At the consumer's acceptance (Figure 4.), the 
T2 sample was extremely appreciated. The 
tasting found the flavor of each fruit but also a 
harmony between tastes and smells. The pieces 

of dehydrated apple rehydrated very well, 
giving the liqueurs a special look. The freeze-
dried basil powder used as an ingredient 
slightly changed the appearance and color of 
the liqueur, and at the tasting it had a fine basil 
taste appreciated by a lower category of consu-
mers. Overall, following the centralization of 
the grades given during the sensory analysis, a 
weighted average grade of 4.15 was obtained. 
 
Total content of polyphenolic and antioxidant 
activity 
The infusion obtained from the T1 sample 
shows a higher total polyphenol content, with 
2.03 mg/mL of infusion more than T2 sample. 
 

Table 6. Total content of polyphenolic  
and antioxidant activity 

Tea 
infusion 

Total polyphenol 
content (mg/mL of 

infusion) 

Antioxidant 
activity (%) 

T1  14.73 ± 1.28 48.93 ± 4.48 
T2  12.71 ± 0.20 39.95 ± 0.04 

 
Both T1 and T2 showed high antioxidant 
activity, with T1 having the higher value of 
48.93 % inhibition 
Even though the addition of 1% basil powder 
should increase the polyphenol and antioxidant 
capacity, it cannot compensate the high 
polyphenol and antioxidant activity of 
raspberry powder. 
This result are in compliance with sensory 
analysis, for which T1 also received the highest 
general score 4.2. 
 
Nutrient Content 
The nutritional content and energy value is 
shown in the Table 7. Energy value is 1245,6 
kcal per 100 g of product for both samples. 
 

Table 7. Nutritional content for both mixture tea 

Nutritional value for 100 g product 
 T1 T2 
Energy 1245.6 KJ 1245.6 KJ 

294.4 kcal 294.4 kcal 
Total fat 0.4 0.4 

Saturated fat 0 0 
Carbohydrates 66.6 66.6 

Sugar  54 54 
Fiber 10.2 10.2 
Protein 1 1 
Salt  0.1 0.1 

 

4,2

4,4

4,44,2

3,8

appearance

texture fruit

colorflavour and
smell

taste

Consumer acceptance  for T1 sample

4,00 4,33

3,834,00

4,33

appearance

texture fruit

colorflavour and
smell

taste

Consumer acceptance  for T2 sample
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Can be mentioned, as a product with allergenic 
potential, due to the raspberry powder. It is 
recommended to consume 1-2 cups a day. 
 
CONCLUSIONS 
 
The consumption of products from organic 
agriculture has increased a lot, on the current 
climate of the sanitary crisis and the 
preoccupation of the consumers for a healthy 
diet. This also translates into a series of by-
products resulting from processing. To reduce 
waste, it is necessary to make new assortments 
of value-added products. 
Obtaining mixture fruit teas from preserved 
organic ingredients, through various 
dehydration processes, is a sustainable and 
economically feasible option.  
Blended fruit infusion is easily accepted by the 
modern consumer, especially because they are 
mindful about health. The same it is an option 
for a healthy diet. 
The infusion obtained from the T1 sample 
shows a higher total polyphenol content, with 
2.03 mg/mL of infusion more than T2 sample.  
Both T1 and T2 showed high antioxidant 
activity. 
Addition of 1% basil powder should increase 
the polyphenol and antioxidant capacity, it 
cannot compensate the high polyphenol and 
antioxidant activity of raspberry powder. 
Sensorial analysis show that T1 sample was 
more easily accepted by consumers than T2 
sample, which felt the taste and aroma of basil. 
The predominant taste of apple in infusion, 
which is sweet and slightly aromatic, can be 
enriched by high additions of raspberry, basil 
powder or another fruit and/or plant powders 
Developing strategy for developing a new 
product, must be take account the 
characteristics of the products preferred by 
consumers and their eating habits. 
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