' POST HARVEST ENGINEERING OF
HORTICULTURAL CROPS [BTAP
3206] 2(1+1)

Sudipta Behera
Asst. Professor , SOABE




INTRODUCTION

--------- rticultural paradise because of its rich diversity of agro climatic and socio

owering Com nunities...

onditions.

the loss incurred in terms of quality and quantity Is estimated to be 5-30%

total production annually.

Jrows a variety of horticultural crops namely potato, tuber crops, mushrooms,
ces & condiments, fruits and vegetables, plantation crops like coconut, cashew,

0COa, tea, coffee and rubber, medicinal & aromatic crops.

dia is the largest producer of mango, banana, coconut, areca nut, cashew nut,

ginger, turmeric, back pepper and 2"? largest producer of fruits, vegetables and tea.




produce and by-products are perishable in nature and thus gets exploited
ket floor compelling distress sales, intervention of the faces of marketing

Centurion

iR EBNSE NCce of matching post-harvest technology (PHT) and agro-processing

al Engineering inputs are therefore needed to assure remunerative prices to
owers and share in the value addition to the growers through on-farm PHT

alue addition to their produce and by-products.

processing plays a vital role in conservation and effective utilisation of these

erishable produce.




ations involved in food processing are mainly classified into two

Primary processing
e Secondary processing

y processing relates to conversion of raw agricultural produce into
modity that is fit for human consumption. It involves steps such as
aning, grading, sorting, packing, etc.

econdary and tertiary processing usually deal with higher levels of

)rocessing where new or modified food products are manufactured.




>COPE OF FOOD PROCESSING IN INDIA

e Is an opportunity for large investments in food and food processing
HGENES, skills and equipment, especially in areas of Canning, Dairy, Packaging,
od/Refrigeration and Thermo-Processing, Fruits & Vegetables

g, Fisheries, Milk & Milk Products, Meat & Poultry,

ed/Convenience Foods, Alcoholic Beverages & Soft Drinks and Grain

5sing are important sub-sectors of the food processing industry.

consumer product groups like confectionery, chocolates and cocoa products, Soya-
sed products, mineral water, high protein foods, soft beverages, alcoholic and non-
oholic fruit beverages, etc. along with the health food and health food supplements is

pther rapidly rising segment of this industry which Is gaining vast popularity.




ONSTRAINTS FOR FOOD PROCESSING

ire many promising dynamics which support good growth of this indust
ome significant constraints which, iIf not addressed properly, can impede t
ts of the Food Processing Industry in India.

e: It creates a strong entry barrier and allows lesser number of players to en
esser players mean lesser competition and lesser competition means reduc
prove the quality standards.

standards and control for processing and packaging the processed foods. F
egetables may not be washed properly and processed into either ‘ready to eat foo
ged as ‘cut and ready to cook’ vegetables.

y of utilities I.e quality power, good quality of water for processing,

ents for rapid and reliable analysis, versatile instruments/equipments for mu
odity,

rs are not suitable for specific processing, etc. are other limitations for food processi
ry.




HARVEST LOSSES IN FRUITS AND
VEGETABLES

st loss Is defined as any change In the quality or quantity of
Juct after harvest that decreases Its value.

Centurion
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npowering Communities...

2s may range from slight defects to total loss of the produce.
es can be :

= Economic loss

= Quantitative loss

= Pilferage and incidental loss

= Qualitative loss

= Nutritive loss




AUSES OF POST HARVEST LOSSES

arvest losses can be studied as primary and secondary

auses are those for which certain mechanical, physiological,
Dgical, or environmental factors are directly responsible.

ary causes are due to inadequate harvesting, transportation,
age and marketing facilities.

post harvest losses can be minimized by proper cultural
perations, harvesting, transportation, storage and pre and post
arvest treatments.




= FOOD SUPPLY CHAIN

~[11e 10 ply chain involves farmers, seed producers, fertilizer factories, financial
eSS iMeNS, Millers, government, warehouses, fair price shops, retail shops,
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Fig. 2.4 Food supply chain ecosystem




PROCESS FLOW CHART

IS a representation of sequence of operations in a processing plant or in a

Identifying each unit operation in the process which helps in proper

Ion of equipment and better management of man and machines.

ed as a means of getting a top-down understanding of how a process works,

at steps it consists of, what events change outcomes etc.




Raw material
storage

l Pec.'llng.and ‘ < Potato washing <
trimming
o Potato
I Slicing \ 'l washing \
Partial drying of
B i slices before deep < Blanching
frying

Extra fat/oil
removal

Selecting/
checking

Final products
storage

Chips salting and
flavoring addition

ROCESS FLOW CHART OF PREPARATION OF POTATO
CHIPS




Fruit

!

Washing

'v
Juice extraction

. - i v i .
Mix sugar +citric acid+ water and heat till sugars dissolves

Stir thoroughly

Y
Cooling

Y
Filter through muslin cloth

v
Addition of tamarind juice as per ration given in recipes

L 4
Pasteurization

’*
Addition of KMS (@ 750ppm~+ 500ppm)

. A
Cooling at room temperature

v
Storage (at ambient temperture)

PROCESS FLOW CHART OF
FRUIT JUICE RTS BEVERAGE




Jackfruit }

¥

Washing }

o

Peeling } -[ Removal of seeds }

!
s ] FLOWCHART OF OSMOTIC
Osmotic dehydration D E H Y D RAT I O N O F
B Pl s G JACKFRUIT BULBS

s

Drying (Tray Dryer) at 50°C }

&

Quality Analysis }
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Process Flow in Packing House

Receive vegetables in ante area

Y

Pre-cool in suitable pre-cooling
facility

Store in chiller

l

Trim, sort, grade, weigh and
pack in packing room

l

Store in chiller

Y

Load onto trucks in loading area

l

Deliver to retail




Maturity check

!

|
Use sharp pair of
pruning shears
Trim stem flush close to
fruit shoulder

De-stemming

!

Grading/sizing

|
Flotation in 19 salt solution
Sinkers >75% to be
considered acceptable

A

Washing

!

Hot water treatment

Dip for 10 min in water
with temperature of
52-55°C

Sowurce: Lizasa et al (1986)

Disease control

A

Quarantine
disinfestation

|
Supersmall: 160-199 g
Smalk 200-249 g
Medium: 250-299 g
Large:300-349 g
Extra large: >350g
Source: BAFPS (2007)

h

|
Place stickers on
individual fruit
Wrap fruits individually in
onion-skin paper, tissue
or foam nets

Labeling/
wrapping

I

Vapor heat treatment (holding
period = 10 min at 46°C pulp
temperature, air cooling, then
hydrocooling with tap water)
Source: Armstrong and Mangan
(2007)

Pre-cool to 13°C by
forced air cooling

Pack in fiberboard cartons
with S kg net capacity

14 extra-large, 16 large,
20 medium, or 24 small
fruits per carton

PROCESS FLOW CHA

OF MANGO FOR
EXPORT




”

Exposure to sun and rough handling




Shaping Livel
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Gentle handling to prevent
bruising




Transportation in refrigerated van
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ASSIGNMENT

WEERANt the production and productivity of horticultural crops in India
Ing the states.

jout the share of major spices In total spices production in India.
write Its production and productivity.

> about the production and productivity of major plantation crops in

Ite the present status of food processing in India.




