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ABSTRACT
After the harvesting of tomato from the field the
samples are stored in the room temperature (26.84ºC±3.0ºC)
some sample kept as untreated samples around 4 to 5 and
some samples are to be treated and are kept to the other side
and treatment is done by ethanol around 2 to 5 ml per kg
and after treatment in sample slightly less weight decrease
in treated sample as compare to untreated samples and
titrable acidity also decrease very slowly in treated sample
as compare to the untreated samples. Some of the test is
performed like chlorophyll test, carotenoids, titrable acidity,
and weight of samples and shelf life of untreated is 6- 8 days
and treated fruit shelf life is around 12 days after that
decaying of the samples.

Keywords-- Ethylene, Untreated, Treated, Tomato,
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I.

INTRODUCTION

Tomato is the highly edible crop around the
world it is one of the top most producing crop in the
world and tomato cover largest area for its production and
cultivation of its crop and India, United States and China.
Around 130 million tonnes tomato produced annually 20
million tonnes are wasted or loosed every year due to post
harvest losses. India it is Second largest after the
production of onion, potato and sweet potato. [1] Tomato
can be produced where moisture content is high and
fertile soil should be present. It is the annual crop that is
produced throughout the year and Tomato has a very high
source of vitamin A, carbohydrate and some amount of
protein etc.
Tomato is a climacteric fruit its shelf life is less
around 8 -10 days and it contains 95% of water. Its
demand is also high all around the world and due to its
perishable nature it also has large post-harvest losses in
developing countries. During ripening there are some
physical and Bio-Chemical changes occur like change in
colour, change in weight, change in texture cell wall,
starch, organic acids, pigments, ascorbic acids, amino
acid, protein, respiration, transpiration, etc. Ripening
leads to loss chlorophyll and carotenoids etc. [2] To Stop
ripening we can use technologies like freezing, lower
temperature stop all the metabolic activities occur in
tomato.
The samples are divided into two parts control or
untreated and treated and fruit are divided into equal
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parts, one part that is untreated fruit is kept for
observation and other is for treatment. Treatment is given
by injection ethanol 95%v/v (around 2-5 ml) per tomato
and is injected on the head of tomato and it is spread
slowly in the whole part and which help in delaying
ripening of fruit and after treatment all the metabolic
activities will delay like respiration, transpiration,
ethylene biosynthesis, synthesis of carotenoids and
change in chlorophyll content etc and condition required
are 21-220 C and relative humidity is around 75 % and
they are kept in a container or box for the storage. [3]
Ethylene is a natural plant hormone and ethylene initiates
the ripening process for the unripe fruit green colour due
to the chlorophyll by the enzyme hydrolase and after
ripening of fruit red colour is due the chemical cause is
anthocyanin and for unripe fruit hard surface of fruit and
chemical cause is pectin and by enzyme pectinase. [5]
and after ripening fruit become soft and due to the less
presence of less pectin and sour taste of unripe fruit by
enzyme kinase and there are various enzyme’s which lead
to ripening and softening is due to degradation of pectin
by pectinase there are various pectinase like PMG, PG,
PE, PL etc. and in apple, tomato hydrolysis of galactans
to galactose by β-galactosidase.
After treatment by ethanol injection chlorophyll
content will slow degradation of chlorophyll and slow
synthesis of carotenoids but in untreated or control fruit
fast degradation of chlorophyll. In untreated fruit,
ethylene biosynthesis occurs in which S-adinosylmethyl
iodine (SAM) lead to formation of 1-Aminocyclopropane-1-carboxylic acid (ACC) in the presence of
ACC synthase and ACC lead to formation of Ethylene in
the presence of ACC oxidase. Loss of chlorophyll is due
to synthesis of carotenoids and colour change from green
to red in many climacteric fruits. [1]
Ripening is natural process after ripening fruit
become fleshy and sweet in taste, texture will be soft and
the nutritional quality of fruit will increase which is
important in our diet and there are many climacteric fruits
like tomato, banana, mango, avocado, plum, papaya, kiwi
fruit and some non-climacteric fruits like grape, lemon,
melon, grapefruit, orange, strawberry watermelon, etc.
There are many ripening agents like calcium carbide,
ethephon, ethylene glycol, ethylene etc. Fruits can be
exposed with ripening agents to promote ripening when
the fruits are plucked from trees before ripening.
Ripening can be controlled by storing at lower
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temperature immediately after plucking of fruit to stop
the metabolic activities and reduce the respiration rate
and ethylene production and we can use some chemical
like potassium permanganate, which is good ethylene
absorber and coated with newspaper as the packing
materials.
These types of treated fruit are easily supplied in
the colder region where temperature is very less in zero
degree or less. In these condition alcohol is essential to
keep the body warm for the survival in these type of areas
and supply of food is also very difficult and when the
food is being supplied if the alcohol is present in these

fruit then both the requirement will get completed and
ripening also get delayed in the colder areas so these type
of food will run for around 10- 15 days.[2] Commercial
availability of These type of treated fruit can be easily
available in a local market or big stores and they are
similar in appearance like other untreated fruit. In the
treated fruit there is no effect in the nutrition and presence
of minerals will vary but very less as the shelf life of the
fruit increase to some days because ethanol will increase
the shelf life of the fruit but not affect its nutritional
properties and treatment will increase its shelf life.

Figure 1: Ethylene Biosynthesis

II. MATERIAL AND METHOD
2. Plant Source and Treatment
The plant source (tomato) is collected from the
local market and the ethanol is collected from the
chemistry lab of amity university, Noida (UP). Tomato is
divided into two parts treated and untreated and in
treatment is done by ethanol 95%v/v injection and
untreated tomato there is no such treatment done. [1]
After the treatment we observe the colour change, change
in weight, change in texture, and chemical characteristics
-change in chlorophyll, test for starch, test for
polysaccharide etc.
2.1: Quality Evaluation
2.1.1. Titrable Acidity
To measure the Titrable acidity of tomato take
50 ml of clear juice by cutting fruits, pressing with a hand
press and filter it through cheese cloth and Make sure
samples are at room temperature. [2] Weigh out 6g of
juice into a 100 ml beaker Add 50ml distilled water then
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add 2 drops of phenolphthalein and titrate with 0.1N
NaOH.
Use titration Equation,
𝐍𝟏𝐕𝟏 = 𝐍𝟐𝐕𝟐
𝐓𝐢𝐭𝐫𝐚𝐛𝐥𝐞 𝐀𝐜𝐢𝐝𝐢𝐭𝐲 %𝐚𝐜𝐢𝐝
= (−𝒃(𝐦𝐥 𝐨𝐟 𝐍𝐚𝐎𝐇 𝐮𝐬𝐞𝐝 ∗ 𝟎. 𝟏
∗ 𝟏𝟎𝟎 ∗ 𝟎. 𝟎𝟔𝟕))/(𝐠 𝐨𝐟 𝐟𝐫𝐮𝐢𝐭 𝐣𝐮𝐢𝐜𝐞)
2.1.2. Estimation of Chlorophyll in the Peel
To calculate the amount of chlorophyll in the
tomato take 8g of fruit peel grounded in 15ml absolute
ethanol and Centrifuge at 5000rpm for 1 min to remove
debris and Divide supernatant into 3 equal volumes in
different tube observe the absorbance at 480 nm, 645 nm,
663nm while using the spectrophotometer Use absolute
ethanol as blank.
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2.1.3. To Measure Weight during Ripening of Fruit
Weigh each sample of treated and untreated one
by one every day and observe the change in weight of the
sample during ripening sample weight may increase or
decrease. The weight of tomato is calculated by using the
formula:

III. RESULT AND DISCUSSION
3.1: Weight Loss
For Treated: After treatment by ethanol injection 95%v/v
weight of fruit will decrease day to day and it will slow
down all the metabolic activities(respiration) and
transpiration of the fruit and plant hormone ethylene will
effect ripening of fruit. For the treated tomato day 0
weigh is T1=41.52g, T2=27.87g, For day2 T3=39.6g,
T4=26.53g, For day4 T5=38.6g, T6=25.41g.
For Untreated: For the untreated tomato as treatment is
given to them they kept in the same environment as
treated fruit are kept but the weight will decrease fast as
compared to the treated tomato and rate of
ripening(respiration) is also fast. For the untreated tomato
day0 weigh is UT1=27.62g, UT2=42.45g, for day2
UT3=25.85g,
UT4=40.62g,
day6
UT5=24.47g,
UT6=38.96g. Transpiration and respiration can be reason
of high weight loss.

𝐏𝐞𝐫𝐜𝐞𝐧𝐭 𝐖𝐞𝐢𝐠𝐡𝐭 𝐋𝐨𝐬𝐬 =
((𝐈𝐧𝐢𝐭𝐢𝐚𝐥 𝐰𝐞𝐢𝐠𝐡𝐭 − 𝐖𝐞𝐢𝐠𝐡𝐭 𝐚𝐭 𝐭𝐡𝐞 𝐝𝐚𝐲 𝐨𝐟 𝐨𝐛𝐬𝐞𝐫𝐯𝐚𝐭𝐢𝐨𝐧)/
𝐈𝐧𝐢𝐭𝐢𝐚𝐥 𝐰𝐞𝐢𝐠𝐡𝐭 × 𝟏𝟎𝟎)

2.1.4. Test for Carotenoids
To calculate the amount of carotenoids in the
tomato take 8g of fruit peel grounded in 15ml absolute
ethanol and Centrifuge at 5000rpm for 1 min to remove
debris and Divide supernatant into 3 equal volumes in
different tube observe the absorbance at 480 nm, 645 nm,
663nm while using the spectrophotometer Use absolute
ethanol as blank and to calculate amount of carotenoids in
the peel by using formula:
𝐂(𝐱 + 𝐜) = (𝟏𝟎𝟎𝟎𝐀𝟒𝟕𝟎 – 𝟐. 𝟏𝟑𝐂𝐚− – 𝟗𝟕. 𝟔𝟑𝐂𝐛)/𝟐𝟎𝟗

Table 1: Change of Weight of Tomato in Different Days
DAY
0
CT

E.TR

DAY
2
CT

S.N
O

E.TR

DAY
4
CT

WEI
GHT

WEI
GHT

1

27.6
2g

2

42.4
5g

E.TR

DAY
6
CT

WEI
GHT

WEI
GHT

41.2
5g

25.8
5g

27.8
7g

40.6
2g

E.TR

DAY
8
CT

WEI
GHT

WEI
GHT

39.6
g

24.4
7g

26.5
3g

38.9
6g

E.TR

DAY
10
CT

WEI
GHT

WEI
GHT

38.0
0g

23.0
4g

25.4
1g

37.2
9g

E.TR

DAY
12
CT

E.TR

WEI
GHT

WEI
GHT

WEI
GHT

WEI
GHT

WEI
GHT

WEI
GHT

36.4
9g

22.6
g

35.6
6g

21.5
4g

34.6
3g

19.2
5g

32.5
6g

24.2
1g

36.7
1g

23.6
7g

35.5
2g

22.8
4g

33.2
5g

20.5
4g

Loss in weight during ripening of tomato

weight in grams

41.25

27.62

0

39.6

25.85

2

38

36.49

24.47

23.04

4

6

35.66

34.63

22.6

21.54

8

10

32.56

19.25

12

Days After Treatment(DAT)
CONTROL

ETHANOL TREATED

Figure 2: Graphical Representation of Loss in Weight
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For Untreated: As there is no treatment given in this
method so the to measure the titrable acidity of the
tomato it is again treated with 0.01N NaOH using
phenolphthalein as an indicator to measure the titrable
acidity will decrease at the faster rate because all the
metabolic activities will occur from unripe stage to fully
ripened stage.
Calculations: Use titration Equation,

3.2: Titarable Acidity
For Treated: Titarable acidity is used to determine acid
present in the solution and it is expressed gram /litre (g/l)
and it is obtained by multiplying by 10 to percent TA for
the treated tomato when it is treated with ethanol
injection and to measure the titrable acidity of the tomato
it is titrated with the 0.01N NaOH using the
phenolphthalein(2 drop) as an indicator the titrable
acidity of tomato will decrease at slow rate this will
improve the shelf life of the tomato and as the ripening
follows in later stages sugar and acid ratio will vary as the
ripening proceed in the later stages, while the ripening
occurs high acid content present in tomato will get
degraded by enzyme kinase and sugar content will
increase its amount in the tomato and then it is measured
by titration method by using the strong base NaOH.

𝑵𝟏𝑽𝟏 = 𝑵𝟐𝑽𝟐
𝐓𝐢𝐭𝐫𝐚𝐭𝐚𝐛𝐥𝐞 𝐀𝐜𝐢𝐝𝐢𝐭 𝐲(%𝐚𝐜𝐢𝐝) = (𝐦𝐥 𝐨𝐟 𝐍𝐚𝐎𝐇 𝐮𝐬𝐞𝐝 ∗
𝟎. 𝟏 ∗ 𝟏𝟎𝟎 ∗ 𝟎. 𝟎𝟔𝟕)/𝐠 𝐨𝐟 𝐟𝐫𝐮𝐢𝐭 𝐣𝐮𝐢𝐜𝐞

Table 2: Titrable Acidity Data of Tomato in Different Days
DAY 0
UNT
NAOH
USED
5.3
0.59%

SR. NO
1.
TA%

TR
NAOH
USED
4.75
0.53%

DAY 3
UNT
NAOH
USED
3.4
0.38%

DAY 6
UNT
NAOH
USED
3.15
0.35%

TR
NAOH
USED
4.25
0.47%

DAY 9
UNT
NAOH
USED
3.05
0.30

TR
NAOH
USED
4.05
0.45%

TR
NAOH
USED
3.95
0.42%

DAY 12
UNT
NAOH
USED
2.94
0.24

TR
NAOH
USED
3.84
0.39%

TITRABLE ACIDITY %

Titrale acidity % in tomato during different stages

0.59%
0.53%

0

0.47%
0.38%

3

0.45%
0.35%

0.42%
0.30%

6
Days After Treatment(DAT)
CONTROL

0.39%
0.24%

9

12

ETHANOL TREATED

Figure 3: Graphical Representation of Titrable Acidity in Tomato
3.3: Chlorophyll
For Treated: After the treatment with ethanol in the
tomato its chlorophyll content is measured by taking the
absorbance at different wavelength 480nm,645nm,663nm
optical density(OD) is recorded by an instrument called
spectrophotometer. Chlorophyll a and chlorophyll b is
calculated by the formula. At the 0 day at stage 1 the total
chlorophyll content is (3.33) highest for the tomato and
the chlorophyll at stage 2 of the tomato at half ripe stage
is (2.55) and for the stage 3 of tomato is 2.18 which is
ripened stage. [7] This type of treatment will increase the
shelf life of fruit and it is easy for the long storage of
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tomato and this will reduce the post-harvest losses and
this treatment does not have any side effect after it is
being consumed. It was observed that treated tomato
somehow showed slow degradation of chlorophyll and
slow synthesis of carotenoids [12].
For Untreated: Pigment in unripe stage of tomato
consists of chlorophyll a, chlorophyll b and carotenoids
and we can estimate these pigments by spectrophoto
metric techniques as observed for the treated tomato by
taking the absorbance at different wavelength 480nm,
645nm, 663nm optical density (OD) is recorded by an
instrument called spectrophotometer and the chlorophyll
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𝑪𝒉𝒍 − 𝒂 = 𝟏𝟑. 𝟑𝟔𝑨𝟔𝟔𝟒 – 𝟓. 𝟏𝟗 𝑨𝟔𝟒𝟗
𝑪𝒉𝒍 − 𝒃 = 𝟐𝟕. 𝟒𝟑𝑨𝟔𝟒𝟗 – 𝟖. 𝟏𝟐 𝑨𝟔𝟔𝟒

a and chlorophyll b is calculated by the given formula. [4]
For the untreated tomato, ethylene breaks the chlorophyll
and convert into anthocyanin and chlorophyll degradation
can be observed peel of tomato from green to red in
colour from unripen stage to fully mature ripened stage
and in untreated tomato chlorophyll and carotenoids
degradation was much rapid.

Spectrophotometric data of various stages of
ripening is summed below and a respective graph is
plotted.

Table 3: Chlorophyll Data of Tomato in Different Days

S.NO
1
2
3
Chla :
Chlb :
Total Chl:
Carotenoid

WAVE
LENGTH
480nm
645nm
663nm

Day 0
UNT
O.D.

TR
O.D.

Day3
UNT
O.D.

TR
O.D.

Day6
UNT
O.D.

TR
O.D.

Day9
UNT
O.D.

TR
O.D.

Day12
UNT
O.D.

TR
O.D.

0.195
0.092
0.089
0.88
1.69
2.57
0.13

0.19
0.105
0.151
1.64
1.70
3.33
0.10

0.264
0.035
0.061
0.68
0.52
1.20
1.02

0.22
0.093
0.083
0.80
1.74
2.55
0.24

0.28
0.020
0.040
0.48
0.18
0.28
1.25

0.15
0.08
0.07
0.67
1.50
2.18
0.25

0.30
0.011
0.031
0.36
0.10
0.46
1.39

0.10
0.06
0.05
0.47
1.13
1.60
0.17

0.31
0.05
0.022
0.14
1.04
0.18
0.99

0.05
0.04
0.03
0.27
0.77
1.04
0.14

Chlorophyll (µg/mg) in the tomato peel during stages of ripening process

Chlorophyll content

3.33
2.57

2.55

2.18
1.6

1.2

0

3

1.04

0.28

0.46

0.18

6

9

12

Days After Treatment(DAT)
CONTROL Total Chl

ETHANOL TREATED Total Chl

Figure 4: Graphical Representation of Chlorophyll Degradation in Chlorophyll
half ripe is yellowish to orange and mature ripe is red in
colour and tomato become juicy. lightness will be going
to decrease as the storage time increase. The observation
of change in colour of tomato can be seen in figures. [17]

3.4: Change in Colour
Change in colour is due to the to the degradation
of chlorophyll in tomato peel and lead to synthesis of
carotenes. the colour of mature unripe is green, colour of
Day 1

All mature green tomatoes
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Day 3

Colour of untreated tomato starts changing
Day 5

Untreated tomato show fast coloration as compared to treated tomato while treated tomato are still green
Day 8

Even on the eight day starting from Day 5, a huge difference in colour of tomato is visible.
Day 12

Even after twelve days treated tomato are eatable but untreated tomato start decaying a false smell occur into the tomato
3.5: Carotenoids
Results of carotenoids in treated and control or
untreated samples are listed in table. carotenoids are
observed at each stage of tomato. In the Untreated tomato
carotenoids will increase at faster rate as compare to the
treated tomato due to the treatment of ethanol it effects
transpiration and respiration and increase of carotenoids
due to breakdown of chlorophyll and lead to the
formation of carotenoids .as the level of chlorophyll will
decrease in each stage will ultimately lead to increase of
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carotenoids. [8] The range of untreated tomato of
carotenoids are 0.3 to 1.25 and for treated tomato is 0.10
to 0.25. Carotenoids can be calculated by this formula𝑪(𝒙 + 𝒄) = (𝟏𝟎𝟎𝟎𝑨𝟒𝟕𝟎 – 𝟐. 𝟏𝟑𝑪𝒂− – 𝟗𝟕. 𝟔𝟑𝑪𝒃)/𝟐𝟎𝟗
𝑳𝒚𝒄𝒐𝒑𝒆𝒏𝒆 (𝒎𝒈/𝟏𝟎𝟎 𝒎𝑳)
= – 𝟎. 𝟎𝟒𝟓𝟖𝑨𝟔𝟔𝟑 + 𝟎. 𝟐𝟎𝟒𝑨𝟔𝟒𝟓
+ 𝟎. 𝟑𝟕𝟐𝑨𝟓𝟎𝟓 – 𝟎. 𝟎𝟖𝟎𝟔𝑨𝟒𝟓𝟑
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Carotenoids (µg/mg) in the tomato peel during stages of ripening process

carotenoids content

1.25

1.19

1.02

0.99

0.25

0.24
0.13
0.1
0

3

6

0.17

0.14

9

12

Days After Treatment(DAT)
CONTROL

ETHANOL TREATED

Figure 5: Graphical Representation of Carotenoids

IV.

CONCLUSION

Ethanol clearly inhibited tomato fruit ripening in
the presence of ethylene in this study. Clearly, the 3 and 4
mL treatments were not toxic since fruit eventually
ripened without visible injury. The respiratory rate of
tomato fruit exposed to 4 ml ethanol was significantly
reduced. A possible explanation for the inhibition of
tomato fruit ripening by ethanol is the inhibition of
ethylene action. Ethanol may also regulate ethylene
synthesis. Concentrations of ethanol accumulated in
tomato fruit tissue either under anaerobic conditions or
during exposure to ethanol vapour which were inhibitory
to fruit ripening. Ethanol may, therefore, be an important
regulator of fruit development, both in species in which it
is synthesized under normal ripening and in fruits held in
controlled atmosphere storage.
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