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Q4. Enlist the different post harvest handling operations of fruits & vegetables?
Ans,
/%urlng }O Pre-packing in plastic films
/2./6egreening e

5 8l /a/Pre—cooling

el 4/Washing & drying

fectt /SAorting & grading
_b< Disinfection

. )./'Post harvest treatment
}/‘Waxing
ead }/ Ripening
arve

Y, 5. Define post harvest technology & write its scope & importénce with suitable ex
nts Ans.
#+ Postharvest technology:
Defined as the branch of agriculture that deals with_ql_lg\g operations right from_r_\_zﬂa_s_____tir@mmttlg_

pre harvest stages tiIIWty reaches the consumer, either in fresh or processed form and

—

-__________——f_"
ilds. utilization of the wastes in a profitable manner

—— e —

ia. It

< Scope & importance of Post harvest technology
acyst ‘/1./R'éduction In Post Harvest Losses : Post harvest technology ensures reduction of losses in what
has already been produced. So reduction of post harvest losses is an alternative way of

ra al

increasing production of agricultural & horticultural crops

eduction Of Cost, Of Production: Post harvested technology reduces cost of production,

packaging, storage, transp_c_)r:cation, marketing and distribution, lowers the price for the
20 4 consumer and increase the farmer’s income. '
i /3.’Red-ucing Malnutrition: Proper post harvest technology ensures availability of sufficient  food
]l to all thus reducing malnutrition & ensuring healthy growth of the nation . It also extends the
ol season of availability of a particular commodity.

Economic Loss Reduction : reduces economic Losses at grower level, during marketing and at

consumers end.

//5.’ Availability : post harvest
dity ¢ required due to the availability of the transport facilities thus increasing export s of fruits &

become possible only by the interventions made in post harvest technology

technology makes the availability of fruits & vegetables as & when are

vegetables have
mployment Generation :-food processing industries ranks 1st in terms of employment

n with 15 lakh persons employed. With investment of Rs 1000 crore in the food

imar generatio _
¢ employed 54000 people , 25000 paper industry , 48000 people in textile .

reasé . industry /1 ,
.. export of fresh & processed horticultural commaodities al ‘
take Export Earnin, pe so attract valuble
“ . e
;cent foreign exchané 195
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Methods Of Storage Of Fruits & Vegetables
Ambient storage

Cold storage

Controlled atmospheric storage
Sub atmospheric storage
Modified atmospheric storage

Cold chamber storage / evaporated cold storage / zero energy cool chamber

Zero Energy Cool Chamber ,
Cool Chamber is simple structure made out of bricks and sand cud closed with thatched cocon
leaves and gunny cloth or even with grass

It is a double wall brick structure. The space between two walls is filled with sand .
This structure, is required to be watered in the morning and in the evening every day
in this structure the relative humidity remains more than 95 % and the temperature is _red‘u;ge\
by 6 to 10° C than the ambient temperature ‘

It has been reported that the cool chamber retards the ripening process and thus, increasii\%
shelf life of both .fruits and vegetables

The fruits and vegetables in the cool chamber remain turgid showing almost no symptoms (5{:
shriveling. This structure is also called as "Zero energy cool chamber" and can be built atﬁ\g

farm as well as at the market place

Advantages of Cold chamber: !
Ripening produce in the Cool chamber is uniform and fruits are much firmer compared wi'th

those ripened under ambient conditions. Example: Shelf life of find ripe mangoes, ber could ke
increased to 8 and 10 days, respectively in cool chamber compared with four days outside-iq
both fhe fruits. In case of Grape fruits and Orange could be increased to 60-90 days compaﬁieg\

with 8-1 5 days in ambient ‘ s |
The growers can avoid the clutches of the middle man and need not have to make any distréss

sale by keeping the produce in cool chambers |
The cool chambers do not require any ‘energy & would to long way in solving the handli ,

problems of fresh fruits
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opemed for cooling in the night.

D. Washing & drying

Post-harvest application of Bavistin (Q.I %) and Topsin (0 1 %) controls storage disea

ng. Where night temperatures are

In water cooling (hydrocooling), field heat is removed quickly.
retain their texture and freshness. Ice can be added to bring down th

Grapes are pre-cooled at 0° C
Mangos are pre-cooled at 12 to 15 °C

Most of the fruits and vegetables are washed after harvesting to improve their appearance

prevent wilting and remove primary inoculum load of microorganisms

Hence a fungicide / bactericide should be used washing watér

Washing improves shelf-life of bananas by delaying their ripening

After washing, excess of water should be removed which would other

Encourage microbial spoilage. Root and tuber crops arc often washed to remove the so \3
.

}
1

adhering to these : '
: : . 5

E. Sorting and grading:
1

Immature, diseased and badly bruised fruits and vegetables are sorted out
Most of the countries have their own set of standards of domestic trade and for mternat\lonul

trade, standards have also been defined
Grades are based on. size, weight, colour and shape.

Grading is done manually or mechanically

Disinfestation:
Papaya, mango melon and other fruits are susceptible to fruit fly attacks

Disinfestations is done either by vapour heat treatment at 43 °C with air saturated with Iat@p

> |

vapour for 6-8 hours by ethylene dibromide fumigation (18-22 g of EBD / cubic meter for 2=4

hours
Residues of inorganic bromide must not exceed 10 kg/g) or by cold treatment (exposure of fruit

to near freezing temperature for a specified period).
Post-harvest treatments:

mango
In Nagpur mandarins, hot water treatment with Imazalil (0.1 %), Bavistin (0 1%

(0.1 %) is most effective.
A complete inhibition of sprouting of cool chamber (evaporatively cooled)

months and 5 montha is achieved by spraying them with an aqueous e
and 100 mg/kg of tubers respectively, before completion of dorman

-200 -
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vax solution for 30 to 60 sec , dramed & dried under fan or shade

- 1tis the most dramatic events in a lfe of a fruit which transforms / physiological
m""mmmm&mm

& Immmum-amtmdmmmhd. |
o X Mmhmwmmdm j

& A concentration of CO2 about 1 % deays rpening
s 'lvmd-ﬂmm..m
$0da ( 3g of caustic soda for 20 mi of ethephon)

. A H
. )
| 3
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E ’$ gua&[‘a-hve ckanga occurt’d en ¢

Qe et  become edible. Pmﬂ?)o
ase ‘% di ‘V'Cm)‘i}? growth regulatOTS)

_-2. Cultural factors (pruning, thinning, rootstocks, irrigatiO“'. - 4 velocity & hail)
3 Environmental factors (temp, light, rainfall relative humidity; win
_A4. Pre harvest treatments
‘ 5. Maturity factors
_6: Harvesting factors

o Environmental factors
\ei/femperature High & low temperature affects. maturity, colour, su
and vegetables. high terme_[gtgg_mduee&the quality e. 8- l'ad'Sh spinac
low tempemtureWnd freezing injury.

2 nght- Essentlal for anthocyanin formation. Exposed to sunli
pee!, lower juice, ac‘d{_aid,_blgher 7SS than shaded fruit. E.g. citrus, mango,
potato to light causes greening (solanine formation), )\ which has toxic properties. High su
intensity causes sunscald in citrus and tomatoes ,and reduces the pure white colour of

ugar, acidity etc of the fI'UltS
h, “cauliflower, etc. and

ght develop lighter weight. thinner
etc. Exposure of

nlight

cauhﬂower Low llght mtensny causes thin and large leaves in leafy vegetables.
- “Rainfall- Causes cracklng in grape's, dates, pomegranate, lime, lemon, tomato etc It reduces

-appearance and sweetness Increases incidence and intensity of fungal diseases and pests.

% Relative humidity- High humidity reduces the colour and TSS and increases acw
t ut ell other hand it is needed for better quality of banana, litchi & pine apple

\z%E/Wmd velocn:y - causes brushing, scratching & corky scar on the frmts

% Hail- several hail injuries to fruits like apple, grapes, banana, guava etc.

ripening of fruits?
Ans.

~ Ripening :- it is the most dramatic events in a life of a fruit which transforms / physiological matured
but unedible fruit into visually attractive , olfactory & taste sensation

020‘ Physiochemical Changes That Take Place During Ripening
1. Change in colour

e Green colour (chlorophyll) into yellow colour (xanthophyll)

Anthocyanin-----pomegranate
e Lycopin--—---tomato
e Capsicin------chili

. . All colouring pigments act as antioxidants
2. Maturation of seed

® Asthe seed reaches to its physiological maturity, seed also reaches to its m
S Maturity
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1) Visual means: e
i r leaf, ripe fr
Skin, colour, size, persistence of the style portion, drying of oute

' 0.
e.8. Loss of green colour in citrus and red colour in tomat
2) Physical means:

Firmness, easy separation / Abscission, specific gravity, weight of the fruit.
e.8. Musk melon should be harvested at the formation of abscission layer.
In cabbage and lettuce should be harvested at firmness stage.

3) Chemical analysis:
T.S.S, Acids, Starch, Sugar etc.

.8 In papaya T.S.S at hsrvest should be minimum 11 to 12 %
4) Computation

Days of harvesting fruits from fruit set till maturity.

e.g8. Guava: Fruits mature in 140 to 160 days after flowering.
5) Physiological method:

Respiration rate, internal ethylene evolution.

it is a stage, which will allow fruits / vegetables at its peak condition when it reaches to the
consumers and develop acceptable flavour or appearance and having adequate shelf life.

e.g In most of the fruits changes from dark green to pale green or yellow colour
i.e Mango Banana

Q.26 Define ripening. Write in brief important physico-

chemical changes occurring during ripening.
Ans.

N
Definition : it is the most dramatic events in a life of a fruit which transforms / physio‘logical matured
but unedible fruit into visually attractive , olfactory & taste sensation.

» Changes during Fruit Ripening
A" Cell Wall Changes

Cell wall consists of pectic substances and cellulose as the main components along with small
amounts of hemicelluloses and non-cellulosic polysaccharides.

In cell wall, the changes
particularly in the middle lamella which is rich in pectic polysaccharides are degraded and

solubilized during ripening. During this softening,

there is a loss of neutral sugars (galactose and
arabinose-major components of neutral protein)

and acidic pectin (rhamnogalacturonan) of all
cell wall. The major enzymes implicated in the softening of fruits are

pectinelasterase,
polygalacturonase cellulase and b- galactosidase. :

v!.’Sgrch

During fruit ripening sugar levels within fruit tend to increase due

to either increased sugal;
importation from the plant or to the mobilization of starch reserves within the fruit | dé“eﬁdl
on the fruit type and whether it is ripened on or off the plant. .

With the advan e ’”A
maturity, the accumulated starch is hydrolyzed into sugars (glucose fructose or su; rr)\er\t

- 215
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are known as a characteristic event for fruit ripening. Further breakdown of sucf

and fructose is probably mediated by the action of inverts. In vegetables like pot 3to and p
the other hand, the higher sucrose content which remains high at fresh immature
converts into starch with the approach of maturity.

3. Organic Acids
With the onset of fruit ripening there is downward trend in the levels of organic acid:
decline in the content of organic acids during fruit ripening might be the result of an incre:
membrane permeability which allows acids to be stored in the respiring cells, formation ¢ |
of malic acid, reduction in the amo;Jnts of acid translocated from the leaves, reduced abil
fruits to synthesize organic acids with fruit maturity, translocation into sugars and dilution e

due to the increase in the volume of fruit.

4. Colour _
With the approach of maturation, the most obvious change which take place is the degradation of chlorophy :

a wide range of colours (from red to blue). The chloroplasts in green immature fruit generally lose chloropl-ﬂ om,

is accompanied by the synthesis of other pigments usually either anthocyanin or carotenoids. They can give

ripening and change into chromoplast which contain carotenoid pigments. Carotenoids are normally synthesirﬂ iv\
green plant tissue a major product being 3-carotene. However, in many fruits additional - carotene and Lycoﬂ“ {g
synthesized during ripening. ’

- 5. Flavouring Compounds

Although fruit flavour depends on the complex interaction of sugars, organic acids, phenolicmv\g)
volatile compounds but the characteristic flavour of an individual fruit or vegetable is der&e&

from the production of specific flavouring volatile. These compounds are mainly esters, alcohso,\%
Aldehyde, acids and Ketones. At least 230 and 330 different compounds in apple and or%e,

fruits have been indicated respectively.

6. Ascorbic Acid :
L-ascorbic acid (Vitamin C) is the naturally occurring ascorbic acid in fruits. A reduced amour
ascorbic acid is noticed in pome, stone and berry fruits at the time of harvest. An increas
ascorbic acid content with the increase in fruit growth has been and the levels declined wit
advancement of maturity and onset of fruit ripening in pear, sweet potatoes, potato, aspar
and okra during the course of post harvest handling.

7. Phenolic
The phenolic content of most fruits declines from high levels during early growth

when the fruit is considered to be physiologically mature and thereafter s :
induction of ripening.
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