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SENSORY EVALUATION (ORGANOLEPTIC TEST) OF FRESH LITCHI
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Introduction:

The Lychee or Litchi (Litchi chinensis) is originated from southern China and Litchi reached India through
Myanmar and Northeast region during the 18% Century. It is a delicious juicy fruit grown in different parts
of the country.The translucent, flavoured aril or edible flesh of the litchi is popular as a table fruit in India,
while in China and Japan, it is preferred in dried or canned state. In India, the season of litchi fruit is only
for 3 weeks during the month of May-June.

The shelf-life of Litchi is only 3-4 days from the date of harvest. The perishability of Litchi restricts the
export to long distant countries by sea route in bulk volume. Currently, the exports are taking place by air
to distant destinations which limits the volume of export to small quantities. During 2023-24, the total
export of fresh fruits from India was USD 930.38 Mn with a volume of 1263,511 MT. The share of Litchi
in the export of fresh fruits is meagre i.e. 0.037% (in Value terms) in comparison to the other fruits like
Grapes (45%), Banana (31%), Pomegranate (7.4%), Mango (6.5%), which constitute a major share in the
fresh horticulture export basket of fruits.

Objective of R&D Trial study:

To enhance the shelf life of Litchi by using Active Modified Atmosphere Packaging (AMAP) technique
from 3 days to more than 10 days from the date of harvest of Litchi to increase the share in Indian
export of Litchi. Initially, it was intended to carry out R&D trial study for Shahi variety (Gl Tag) of Litchi
as the fruits has got unique inherent Characteristics in taste, aroma and sweetnes, grown in Muzaffarpur,
Bihar and Tezpur, Assam. But the study was carried out with Rose-Scented variety which are grown
in Dehradun, Uttarakhand due to non-availibility of Shahi variety.The study was carried out at R&D
Laboratory of Uflex group Limited, Noida unit, Uttar Pradesh by using Active Modified Atmosphere
packaging as the company has got technical collaboration with Perfotec,B.V, Netherlands who has the
patented technology and machinery for making perforated AMAP film. Uflex has established complete
infrastructural facilities for the implementation of AMAP technology at their R&D Laboratory.

Concept of Modified Atmosphere Packaging ( MAP)

Modified Atmosphere Packaging ( MAP) is a technology used to extend the shelf-life of perishable
food products by changing the atmospheric gases i.e Nitrogen, Oxygen and Carbon dioxide inside
package to slow down spoilage of fresh produce and maintaining product quality.

Oxygen (02): Reduced to slow down the respiration rate of fresh produce and inhibit the growth of
aerobic microorganisms. Carbon Dioxide (CO:): Increased to inhibit the growth of bacteria and Molds.
Nitrogen (N2): Used as a filler gas to displace oxygen, as it does not react with foods.

Principlesof Active Modified AtmospherePackaging: APatented Technique
of Netherlands

Fresh fruits and vegetables continues respiration even after harvesting. Respiration
Respiration rate varies through season and is different for different products sH:206 + O-
which would vary depending upon few important factors like Soil condition

: I v : : .. COzt+ H.O08
of a particular region, ripening status, variety of the same fruits, climatic [ Enﬂg?
conditions etc. The rate of Respiration is determined by maintaining a © -
controlled temperature. During the respiration process, glucose and oxygen will react and release
energy along with water and carbon dioxide gas. Carbon dioxide gas needs to be released to avoid the
chemical reaction with water to form carbonic acids which will accelerate ripening process and thus,
the rate of deterioration of fresh fruits will be faster.

Active Modified Atmosphere Packaging ( AMAP), an innovative patented technique developed by
Perfotec B.V, a Netherlands based company to prolong shelf life of fresh produce (i.e., fruits and
vegetables) by optimizing equilibrium steady state composition inside the packagea This equilibrium
state is developed based on respiration rate of fresh fruits, measured in Respirometer developed by
Perfotec, B.V, Netherlands to tailor required film permeability, through software.
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Laser perforation is done on Compostable polyethylene film so called AMAP film with required
Oxygen Transmission rate to achieve an exact Active modified atmosphere Packaging ( AMAP) for each
product. by using an innovative laser perforation. machine developed by Perfotec, B.V, Netherlands.
The AMAP Film must have a high MVTR and OTR. Higher MVTR helps to remove the condensate acids
formed by the reaction of water with respirated Co2 to produce carbonic acids which accelerates
the ripening process. This is essential for the enhancement of the shelf life. Higher OTR helps to
reduce the requirement of perforations, thereby protecting the produce from external contamination.
The thickness of AMAP film, number and diameter of perforation per package of specific capacity is
calculated based on respiration rate of particular fruits through software.

Methodology:

About 3 Kgs litchi was placed inside the respirometer by maintaining inside temperature at 5°C
allowing the fruits to continue respiration. At the initial stage, the level of oxygen will be more as
compared to level of carbon dioxide due to same gas mixture of atmosphere. As the respiration
continues, litchi fruit would liberate carbon dioxide gases and thus, the level of carbon dioxide will
increase and this phenomenon would continue till the level of both gases reaches to equilibrium
stages.Once,the level of Oxygen gas and Carbon dioxide gas reached to equilibrium stage. Average
respiration rate measured for Co2= 500 ml.air/kg.24 hours and average respiartion rate measured for
02 =500 ml.air/kg.24 hrs.

Based on this respiration rate , the required transmission rate of AMAP film is calculated through
software i.e 7582.855 ml/pack/24 hours. As such, AMAP films are Compostable in nature with higher
permeability of water vapour and gases. In order to achieve the required transmission rate of AMAP film,
the perforation is carried out.The number of perforations and its distance between the perforations
are calculated through software. The perforated films were used to make a bag of 5 kg capacity.
Fresh litchi were packed in 6 bags of 5 kgs perforated bag, closed by means of plastics tying thread
to feciliate for the emission of co2 gases and exposed the bags in a Climatic Chamber by maintaining
temperature at 5°C. The Packed samples bags were withdrawn at an interval of 3 days and continued
the exposure test till the Litchi was found to be unacceptable.

Each withdrawn samples were subjected to Chemical analysis like °Brix, TSS content, Juice content,
Loss of weight of selective 50 number of Litchi to asses the shrinkgae (dryness) and Organoleptic
tests for Sensory evaluation by following (1-10) Hedonic Scale for imporatnt parameters like Change
in Colour, Change in taste, Change in Odour, Appearnace of growth of fungus and visual observation
of shrinkage. Hedonic Scale and ratings were followed as Excellent= 10 Marks, Very good = 9
marks,Good=8 Marks,7=Fair, 6= Average,5= Poor and Below 5= Not acceptable
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SENSORY EVALUATION (ORGANOLEPTIC TEST) OF FRESH LITCHI

DAYS TASTE Odor Color Shrinkage Growth of Fungus
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Conclusion:

Based on the exposure study of packaged Litchi in three different conditions i.e Anaerobic condition at
27°C, Aerobic Condition at 27°C and AMAP packaging technique at 5° C and the Chemical analysis as
well as Organoleptic Study ( Sensory Evaluation) of exposed samples, it is concluded that Active Modified
Atmosphere Packaging ( AMAP) is found to be best option to enhance shelf-life of Fresh Litchi as compared
to Aerobic and Anaerobic Condition of storage. The Shelf-life of Fresh Litchi by AMAP technique is found
to be 10 days without considering the date of harvest as it is presumed, Litchi was harvested 4 days ago
at Uttarakhand before it reached, New Delhi. Considering this, the shelf -life of Litchi by using AMAP
technique will be 14 days.



