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1.1 General Introduction
1.2 Before processing
1.3 Primary processing
1.4 Secondary processing 
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agricultural industry fruit and vegetable processing 
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Fruit and vegetables represent an important part of world agriculture production.

World fruit and vegetable production.

Share of preservation processes of vegetable and fruit
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What fruit and vegetables can be processed?

• the demand for a particular fruit or vegetable in the processed form;

• the quality of the raw material, i.e. whether it can withstand processing;

• regular supplies of the raw material.
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What is fruit and vegetable processing?

Using fresh fruits and vegetables as raw materials, according to different physical and 
chemical properties, using different methods and machinery to make various products.
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Production planning 

• Number of workers required and their different jobs 
• Equipment needed to achieve the planned production level 
• Weights of raw materials and ingredients to be bought 
• Number of packages required 
• It can also identify any ‘bottle-necks’ in the process. 
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1.2.1 Daily production rate 

• How much product is sold each month? 

• How many hours are worked per day? 

• How many days are worked per month? 
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1.2.2 Raw materials and ingredients 
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1.2.2 Raw materials and ingredients 
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1.2.2 Raw materials and ingredients 
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1.2.3 Packaging

• technical requirements of the product 

• the design 

• the relative cost

★
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1.2.4 Equipment

• specify exactly what is required (many manufacturers have a range of similar 

products). 

• give the throughput required per hour and the type of food to be processed 

• where possible, give other information (model number of machine, single or three- 

phase power, number and types of spares required). 
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1.2.5 Staff
• health and safety • record keeping
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Primary processing: 

• Sorting

• Trimming

• Grading

• Washing

• Drying… 
sorting washing
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1.3.1 Cleaning/ Washing 

• Addition of detergents or 1.5% 

hydrochloride solution; 

• Use of warm water in the pre-washing phase; 

• Higher water pressure in spray/shower 

washers. 
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1.3.2. Sorting/Grading 
• Removal of damaged fruit and any 

foreign bodies; 

• Qualitative sorting based on 

organoleptic criteria and maturity 

stage. 
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1.3.3. Trimming and peeling

• Mechanically

• By using water steam; 

• Chemically;
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1.3.4. Cutting
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The Secondary processing converts primary processed food into other food products. 

Secondary processing ensures that foods: 

• Can be used for a number of purposes 

• Do not spoil quickly 

• Are available all year (e.g. seasonal foods) 
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1.4.1 Drying

• solar drier 

• poly tunnel solar drier

• mechanical drier
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1.4.2 Osmotic dehydration 
• partial removal of water 

• dipping in sugar syrup prior to washing 

• pineapple slices, mango slices, banana 

slices, sapota, apricot, apple and grapes etc. 
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1.4.3 Processing of lesser 
utilized fruits 
• Bael fruit: hard shell 

• Hill lemon: high acidity

• Unripe mango drink: high fiber and 

anti-oxidant rich.

• …
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1.4.4 Value addition
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2.1 General Introduction

2.2 Fried products 

2.3 Dried fruits and vegetables 

2.4 Juices

2.5 Sauce

2.6 Wine

2.7 Chutney

2.8 Jam and jelly

2.9 Pickles and salted vegetables

2.10 Quick-frozen products

2.11 Others 26



Fruit and vegetable products 27
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Dried organic pineapple 29
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Passion Fruit 
Juice 
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• fresh fruit/vegetable juice

• FC juice (from concentrate juice)

• NFC juice (not from concentrate)

• cold press juice

• fruity drinks
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★ fresh juice
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★ cold press juice
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★ NFC juice (not from concentrate)
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★ FC juice (from concentrate juice)
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• What's the difference between NFC juice and fresh juice?

• Comparison between NFC juice and FC juice
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★ fruity/vegetable drinks
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Sauces 39



Pineapple Wine 40



Mango Chutney 41
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Mixed fruit jam 43



• There must be the correct proportions of juice, 
sugar, acid and pectin in order to form a good 
gel.

• Water must be boiled off quickly to concentrate 
the mixture before it darkens. 
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1)  fermented pickle

2) 'salt stock' pickle 

3) packed in vinegar 

4) Sweet pickles 

5) Salted vegetables

45



46



How to pick juice?

• Keep away from fruity drink

• Less sugar and additives

• Refer to the price

• Don’t rely on fruit juice to lose weight
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• Tomato
• The history of ketchup
• Ketchup processing
• Nutritional value
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• varieties of tomatoes
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Nutrient content per 100g tomato

Protein 0.9g Vitamin A 63μg Potassium 179mg

Fat 0.2g Vitamin B 60mg Calcium 4mg

Carbohydrate 3.3g Vitamin C 14mg Phosphorus 24mg

Dietary fiber 1.9g Vitamin E 0.42mg Magnesium 12mg

Energy 11kcal Folic acid 5.6μg Manganese 0.06mg
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lycopene
• Natural food colorant.

• Antioxidants. 

• Reduce eye macular degeneration and 

pigmentation.

• Reduce and prevent cardiovascular diseases.

• Effectively eliminate free radicals in the body.
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From China to England 
• Chinese word ke-tsiap, meaning a pickled fish 

sauce. 
• from Vietnam to the southeastern part of China. 
• traveled to Malaysia and Indonesia 
• English sailors discovered the delights of this 

Chinese seasoning 
• British used ingredients such as anchovies or 

oysters, mushrooms, and walnuts to recreate 
those flavors
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The Addition of Tomato 

• first appeared in a recipe in 1801 in The Sugar 

House Book. 

• squeezing the tomatoes dry and then salting 

and boiling them. 

• the bottled ketchup will last for several years, 

due to the amount of salt.
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The Ketchup We Know Today 

• Heinz

• ripe tomatoes, which contain more of the 

natural preservative pectin, and adding sugar 

and vinegar. 

• from the bottle to the large pump, small 

packets, and even a short-lived selection of 

different colored varieties.
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The main ingredients of ketchup
Ingredients Percentag

e

Sterilize RO Water 38%

Concentrated Tomato Paste 30%

Liquid Glouse 13.5%

Sugar 12%

Fine Salt 3%

Vinegar 2%

Starch 1%

Flavours and Sweeteners 0.3%

Sodium Erythorbate 0.2% 71



• Tomatoes selection

• Cleaning and blanching

• Crushing and beating

• Blending

• Homogeneous

• Packing and pasteurization 72



3.3.1  Tomatoes selection

• Choose whole and mature tomatoes, 

• Remove raw, rot, and diseased tomatoes. 
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3.3.2  Cleaning and blanching

Cleaning : Wash away the dirt and 

pesticide residues on the surface of the tomato
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3.3.2 Cleaning and blanching

Blanching: 

• Hot blanching treatment inhibits the activity of pectinase and prevents the solid-

liquid separation of ketchup. 

• Reduce the loss during beating and increase the viscosity of the product
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3.3.3 Crushing and beating

Crushing: 

• Thermal crushing：After the tomatoes are crushed, they are heated to 80-85°C, and then 

circulated in the thermal crushing system.  

• Cold crushing：The tomatoes are preheated immediately after crushing, and then sent to 

be beaten. The preheating temperature is below 65°C.  76



3.3.3 Crushing and beating

Beating: 

• One of the important processes 

• Tomato beating is to remove impurities such as 

peel and seeds to obtain a uniform and delicate 

homogenate  77



3.3.4 Blending

• core process

• hot blending.

• The temperature is controlled at about 60-65 

• mixing time is controlled at about 15-30 minutes
Tomato ketchup blending tank
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3.3.5 Homogeneous 

•  Through homogenization, the tomato sauce is more smooth, smaller particle size 

of the tomato suspension, higher viscosity.
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3.3.6 Packing and pasteurization  

•  Packing 
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3.3.6 Packing and pasteurization  

•  Pasteurization 

Can or bottle container

Daypack pouches
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• complexities of designing efficient

• versatile plants for food processing

• configure and install equipment
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Ingredients handling

• All powder ingredients are scanned and weighed prior to delivery to the BATCH FORMULA® 

Mixer. 

• Slurry can be standardized in a buffer tank before transfer to the mixing system.
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Mixing
Mixing is a key manufacturing stage for viscous products 

such as ketchup, which can affect final product consistency 

and quality.

The BATCH FORMULA® Mixer 86



Pasteurization
• Indirect heating using heat exchangers

• Tubular heat exchangers have no wearing parts.

VARITUBE® heat exchangers 87



Homogenization

• The hot break method involves rapidly heating the 

chopped tomatoes to approximately 90° C, which 

inactivates the natural enzymes. 

• High pressure homogenization is a mechanical 

method that changes the tomato’s particle structure 

to deliver a better overall product quality.

high pressure homogenizer 88



Deaeration

• Remove any micro air bubbles trapped in the 

product. 

• This ensures a higher quality product, but 

also avoids burn, and so ensures longer 

production runs and no CIP issue.
The BATCH FORMULA® Mixer

89



Cleaning-in-place

• Residual products are expelled from the pipes and 

returned into the product flow by pigging. 

• Less product 

• Remaining in the pipes and more efficient cleaning

Cleaning-In-Place (CIP) 90
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1. Canned tomato
2. Tomato juice
3. Candied tomato
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4.1.Processing technology of canned tomato
Selecting→grading → stalk 

removal → peeling → hardening 

→ sorting → bottling → add 

juice → acid adjustment → 

exhaust → sterilization → 

cooling → products

94



4.1.1.Selection
• Choose medium and small fresh tomatoes as raw 

materials. 

• The fruit surface is required to be smooth and free of 

sink marks, bright in color, uniform from the top to 

the stalk, without cracks, and full maturity. 

• Eliminate unqualified ones such as insufficient 

maturity, pest damage, spot scars, and rottenness.
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4.1.2. Grading
Pour the selected tomatoes into a clean water tank, wash off the surface sediment, and then classify 

them according to size. 
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4.1.3. Stalk removal
After grading, dig out the pedicle with a knife.

97



4. Peeling 
Pour the tomatoes into slightly boiling hot water and blanch them, then quickly put them in cold water 

to cool, peel off the skin, and trim the appearance of the fruit to remove the green or spotted parts. 
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4.1.5. Hardening
Put it in a calcium chloride solution, soak and harden, take it out and wash away the remaining liquid 

with water.
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4.1.6. Sorting
Sort according to the diameter of the 

tomato.
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4.1.7. Bottling
After sorting, the tomatoes are packed in cleaned and sterilized bottles.
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4.1.8. Add juice
In addition, the ripe tomatoes are beaten with a beater into a raw juice with a soluble solid 

content of 5% to 7%. Then add salt water, sugar, and calcium chloride to the raw juice, mix 

well, heat up to above 90 ℃, and put it in a bottle. 
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4.1.9. Acid adjustment 
If the acidity is insufficient, adjust the pH to below 4.5 with citric acid.

4.1.10. Exhaust
After filling the can, it is capped, but not tightly sealed, and sent to the hot water exhaust 

box. The temperature is raised to a core temperature of about 75 ℃ in hot water at 85-90 

℃, and the can is immediately sealed. 
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4.1.11. Sterilization
Sent to the sterilization cabinet and sterilized at 105 ℃ for 30 minutes. The heating time should 

not exceed 10 minutes. 
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4.1.12.Cooling 
After sterilization, use water at 75℃, 55 ℃, and 35 ℃ to quickly cool down to below 40 ℃ in 

sections within 15 minutes, take out the dried water, and after the sample is qualified, label it.
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4.1.13.Product 
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4.2.Processing technology of tomato juice

Selection→seed removal → 

preheating → beating → batching → 

degassing → homogenization → 

sterilization → cooling → products
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4.2.1.Selection
Choose tomatoes with moderate maturity, strong fragrance, bright red color, 

soluble solids above 5%, suitable sugar and acid, and no spoilage. Remove the 

stems and wash them.
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4.2.2.Seed removal
Crush the tomatoes with a seed remover to remove the seeds.
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4.2.3.Preheating and Beating

• Heat the crushed and de-seed tomatoes quickly to above 85℃ to kill microorganisms.

• The preheated tomatoes are put into the beater to be beaten to obtain the juice.
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4.2.4.Degassing and Homogenization

• Spray the tomato juice into the vacuum degasser and degas for 3-5 minutes.

• Use a high-pressure homogenizer to homogenize under a certain pressure.
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4.2.5.Sterilization and Cooling
• Sterilize in boiling water after sealing, then cool to 38℃ in cold water.
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4.2.6.Products
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4.3.1.Processing technology of candied tomatoes

selection→ peeling → squeezing 

juice → hardening → washing → 

candied → drying → product
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4.3.1.1.Selction
Use thick fleshy fruits with less juice, full red color, but ripeness, and eliminate 

unqualified fruits with insufficient maturity, diseases and insect pests, and 

rottenness.
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4.3.1.2. Peeling
Wash the tomatoes and pre-cook them in boiling water for one minute, cool them 

immediately, and peel off the skins of the tomatoes.
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4.3.1.3. Squeezing juice
• Cut the pedicle and seam at the fruit handle, and gently squeeze out the juice.

4.3.1.4. Hardening
• Soak the tomatoes in 0.3% calcium chloride solution for 2 hours.

4.3.1.5. Washing
• Wash the hardened tomatoes with clean water, remove and drain the water.
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4.3.1.6. Candied

• soaked in 30% sugar solution 0.3% citric acid 

• pour into the pot and slowly heat up 

• cool the tomato and sugar solution 

• repeat cooking and cooling 

• until the sugar concentration reaches 65%
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4.3.1.7. Drying
Put the drained tomato on the baking tray and bake at 60-65 ℃ to make the water 

content reach about 18% and the soluble solid content reach 70%. 
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4.3.1.8. Product
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4.3.2.Processing technology of candied tomatoes

Selection→washing→peeling → slicing 

→ sweetening → cooling → product
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4.3.2.1.Selction
Pick tomatoes with good ripeness and bright colors. Eliminate unqualified tomatoes such 

as insufficient maturity, pest damage, spot scars, and rotten tomatoes.
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4.3.2.2.&3.Washing and Peeling
Wash the tomatoes with water. Peel the skin directly, if it is not easy to peel, use 

chopsticks to scrape the skin and peel it.
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4.3.2.4. Slicing 
Cut the tomato into thin slices.
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4.3.2.5. Sweetening
Sprinkle a layer of sugar on the surface of the tomatoes, the amount is more or 

less according to personal taste.
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4.3.2.6. Cooling
Refrigerate the tomatoes for more than one hour.
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You Are What You Eat
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