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1.0 UTILISATION OF INDIGENOUS FRUITS

1.1 Background
Indigenous fruits form a significant part of the diets and livelihoods of most rural people. Urban consumer demand is also on the increase especially now when the price of exotic fruits is continually rising. Because they can be produced under marginal conditions indigenous fruits are a reliable food security crop.

In this country, processing and utilization of indigenous fruits at both household and commercial levels has been very limited. This is because for some time indigenous fruits have not been promoted. However, with the increase in consumer demand and the trend towards urbanization, the need to develop and diversify products from indigenous fruits and maintain their appeal to consumers is of primary concern.

ICRAF has realized the need to fully exploit the potential of these fruits and has invested in product development and commercialization research and development for these fruits. Together with its numerous partners, ICRAF is promoting household and commercial scale processing and utilization of indigenous fruits. 

There are numerous ways of utilizing and processing indigenous fruits at household level. Three broad categories discussed in this manual include, processing into juice, jams and drying into fruit leathers. 

This manual is a collection of selected and tested recipes (including those, developed and improved by other individuals and organizations) primarily formulated for use at the household level. It is hoped that the manual, can assist both rural and urban consumers to increase utilization of indigenous fruits and other selected exotic fruits. Utilisation of fruits will improve the nutritional status, broaden the food base, raise standards of living and provide opportunities for income generation. 

2.0 PROCESSING FRUIT INTO JUICE

Fruit juices replenish essential body fluids, vitamins and minerals. They are also the body’s natural source of energy. A 1/2 – 3/4 cup of pure fruit juice is equivalent to a handful of masau, mazhanje or a single fruit such as an apple or orange. Fruit juices are rich in natural fruit sugars, fructose and glucose and most important they are caffeine free! However, fruit juices on the market have become almost unaffordable. They may also contain artificial sweeteners and less than half the real fruit juice. It is thus healthy and economical to prepare one’s own fresh fruit juice. Making fruit juice is one way of preserving the fruit!

2.1 The principles

There are 3 basic categories of fruit juice;

1. Pure fruit juices which contain 100% fruit juice

2. Fruit juice nectars which contain less than 100% but more than 20% fruit juice, depending on the actual fruit (nectars usually contain 20-50% fruit juice)

3. Fruit drinks which contain a minimum of 6% fruit juice

Juices derived from fruits like mazhanje, hacha, pawpaw and other similar fruits are too thick and therefore not drinkable in their natural state. On the other hand juices from some fruits like mapfura and matamba, matunduru, may be too sour or too bitter to drink. These contrasting juices may be blended together in preferred ratios inorder to bring them to an acceptable and enjoyable consistency.

Fruit nectar is made by blending the fruit puree with other fruit juices with sugar and water to bring it to a palatable consistency. To prepare nectar of any fruit, 50% of the fruit extract must be blended with 50% sugar and water. 

To prepare fruit drink, the same principle as for nectars holds. However a lower percentage of fruit juice is utilized.

Fruit juices can be boiled, filled into clean bottles stored in the shelf or refrigerated. Under household conditions, containers and lids should be boiled to ensure a long shelf life for the juices. Once opened the fruit juice must be stored in the refrigerator, to avoid spoilage. When preservatives are not used juices may not last for more than 3 months in cold store.

Preserved fruit juices keep their fresh taste and attractive colour when they are not heated for too long or at too high a temperature. 

3.0
RECIPES FOR FRUIT JUICES

3.1
ICRAF Miombo Jungle Drink

You need

Two or more types of wild fruits

6 well ripened bananas (optional)

Sugar to taste

Water

Step by step

Extract juice from at least 2 types of fruits from the Miombo woodlands. 

Mash or whiz 6 well ripened bananas.

Combine the extracted fruit juices and the banana puree.

Make syrup of water and enough sugar to give the desired taste. Add colouring if desired.

Mix the three together and freeze. 

To serve, mash up the frozen mixture. Serve with Soda Water, Lemonade or Ginger Punch.

This drink can also be served just chilled.
3.2
Ginger Punch

You need

2.5l water

1kg sugar or just enough to taste

5ml ground ginger

2.5g cream of tartar

2.5g tartaric acid

1ml active dry yeast

Step by step

Mix ingredients and allow to stand for 24hours. 

Chill and serve.

In place of cream of tartar and tartaric acid, lemon juice can be added to taste.

Ginger Punch can be served together with other drinks in this manual.

3.3
Indigenous Fruits Drink

You need

Any type of indigenous fruits available

Sugar to taste

Tartaric acid or lemon juice to taste

Water

Step by step

For this recipe you can use whatever fruits are available

Wash the fruits.

Break them to obtain the pulp OR remove the skin first.

Boil in sugar and water in desired quantities.

You may also use a whisk to aid juice extraction

Strain out the fruit and serve the thick juice as a sauce OR

Chill the juice and use as a cool drink.

You can add enough tartaric acid or lemon juice to make the drink stronger in flavour.

3.4 Marula Juice

You need

Marula fruit

Water

Sugar

Step by step

Wash ripe marula fruits.

Pound well using mortar and pestle or use any other suitable container.

Mix with adequate water for desired taste.

Let stand for at least 2 hours.

Strain and add enough sugar to taste.

Serve chilled.

Parinari / Chakata fruit juice

You need

Parinari fruits (hacha)

Lemon juice

Water

Sugar if desired

Step by step

Wash ripe Parinari fruits.

Pound well using mortar and pestle or use any other suitable container.

Mix with adequate water to get desired taste.

Let stand for at least 2 hours.

Strain mixture and add enough lemon juice.

Add sugar if desired

Serve chilled.

3.6 Mulberry Juice 

You need

Mulberries

Sugar to taste

Water

Step by step

Mash 3 cups of mulberries (black or red or mixed together). Boil together with 1 cup of sugar and 5 cups of water or just enough to taste. Pass through a strainer to remove the stalks 

Serve chilled.

Utensils Required

Stainless steel knives

Food mill, sieve, strainer, mince or masher for pulping the fruit

Buckets and bowls for holding the fruit, peels, pulps etc. Plastic containers are recommended.

Spoons

Cups

Mortar and pestle

A glass and a litre measure for measuring water and sugar

Source of heat

Cloth or sieve for straining juice

Cutting board

Scales for weighing

4.0
PROCESSING FRUIT INTO JAM

Making jam and jelly is another means of preserving fruit! The high sugar content of the jam or jelly does not allow bacteria, yeast and mould to grow and spoil the product. This means that the nutritional qualities of the fruit can be maintained at the same time as providing a tasty product. Jam is made from the pulp of the fruit whereas jelly is made from the juice only. Jam has a strong fruit flavour and solid appearance. Jelly has a weaker fruit flavour, is sweeter and has a transparent appearance.

4.1 The Principles

For making a good jam/jelly three main ingredients are needed. These are pectin, sugar, and acid. The pectin forms the gel structure, which makes the jam/jelly firmer rather than a runny pulp of juice. The sugar and acid are necessary to make the pectin set into a firm gel.

1. Pectin

Pectin is found in most fruits, some have large amounts and some very little. In unripe fruits there is a lot of pectin and this gives the fruit its firm and hard texture. As a fruit ripens, the pectin is broken down and so the fruit becomes soft and easy to eat. Some fruits provide enough pectin for jam or jelly making whilst others need to have pectin added from another source. Powder pectin can be added but this is often not readily available. A fruit, which has high pectin content, can be added to fruit with a low pectin content to give an adequate amount.

2. Sugar

Sugar is present in all fruits but it is not enough to preserve the jam or jelly. In order to preserve the jam or jelly a higher sugar content is also needed to help the pectin to form a firm gel structure. Normally an equal amount of sugar is added to the fruit pulp or juice and then any excess water is boiled off to give the high sugar content.

3. Acid

Acid is necessary for the 3 purposes. It helps the pectin to set into a firm gel. Acid reacts with some of the sugar so that it will not crystallize when the jam/jelly sets. It also helps to give a better flavour as it overcomes the high sweetness of the sugar that is added.

All fruits contain acid but the amount in different fruit varies. Some fruits provide enough acid for a good jam/jelly while others need to have acid added from another source. The acids in fruit are citric acid, maltic acid and tartaric acids. These can be added to the jam/jelly in powdered form. 

If the powdered acid and tartaric acid (cream of tartar) are not available, then fruits high in acid can be mixed with fruits low in acid to give enough acid for a good gel. Lemon or lime juice is generally the best for this. Using some unripe fruit can also provide a high acid content. For example mango has a low acid content so adding lemon or lime juice helps the jam/jelly to set as well as enhancing the flavor.

Choices of fruits for jam or jelly

Jam is made from the fruit pulp and has a stronger fruit flavour than jelly because of the higher fruit content. Fruits which have a large bulk of fleshy pulp are therefore, most suitable for making jam. Small fruits with tough skins and large seeds, or a lot of small seeds are not so suitable for jam. If these are used, the seeds and skin can be removed from the pulp by sieving them out. Recommended fruits for making jam are;

· Lemon

· Orange

· Plum

· Mulberry

· Strawberry

· Apple

· Mango

· Pawpaw

· Tomato

· Indigenous fruits

(jam or jelly from citrus fruit is called marmalade)

Jelly is made from the juice of the fruit and therefore has a less fruity flavour than jam and is generally sweeter. Fruits, which are small and have tough skins and large seeds or a lot of small seeds are suitable for making jelly as the skins and seeds are strained out while extracting the juice. Also fruits, which have a particularly strong flavour, are more suitable for jelly. Jelly can also be made from the skin, seeds and waste parts of fruits, which are cut away during other processing. For example peels and cores from apples can be used to make jelly. Fruits, which are more suitable for jelly making only, are;

· Guava

· Pomegranate

· Indigenous fruits

Utensils Required

Stainless steel knives

Food mill, sieve, mincer or masher for the pulping the fruit

Buckets and bowls for holding the fruit, peels, pulps etc. Plastic containers are recommended.

Spoons

Wooden spoons for stirring the jam/jelly

A glass and a litre measure for measuring water and sugar

Pot or pressure cooker for cooking jam in

Source of heat

Cloth for straining juice

Cutting board

Scales for weighing

Clean and sterile jam jars or containers

Mortar and pestle

4.2
RECIPES FOR FRUIT JAMS 

4.2.1
Marula Jam

You need

Marula fruits

Water

Sugar

Step by step

Wash and peel ripe marula fruits (remember the more fruits there are the better the flavour!). 

Add water and cook until tender (the fruit can be pound before proceeding to this stage).

Rub through a fine strainer.

Use 1 part sugar to 2 parts of the strained mixture.

Boil for at least 2 or until thick or set.

4.2.2
Masau jam

You need

Masau fruits that are just ripe

Lemons

Sugar

Step by step

Wash the fruits in cold water

Pound the fruits lightly in a mortar using a pestle

Boil in clean heavy based pot undamaged until very tender about about 3hrs

Remove from heat and sieve the cooked fruit

Measure the paste using a standard cup

Add 1 cup of sugar to each cup of masawu paste

Add 2 tablespoons of lemon juice to each cup of masawu paste

Return on heat and boil till the jam sets

Keep stirring to avoid burning

4.2.2 Mazhanje jam

You need

Mazhanje fruits that are just ripe

Lemons

Sugar

Step by step

Wash the fruits in cold water.

Remove the peel 

Remove the pulp using a whisk

Add 1 cup of sugar to each cup of mazhanje pulp

Add 2 tablespoons of lemon juice to each cup of mazhanje pulp

Heat and boil till the jam sets

Keep stirring to avoid burning

5.0 Dried Fruits

Drying is another method of preserving fruits. Fruits can be sun dried or dried in an oven or in a drier. Dried fruits are unique and as tasty and nutritious as fresh fruits. They are sweeter than fresh fruits because the water has been removed, thereby concentrating the fruit’s flavour.

Drying of fruits has many advantages. It is safe. By removing most of the moisture from a food, microorganisms cannot grow in it. Dried food is compact so that less storage space is needed. Dried food keeps well, and adds variety to our diets.

Basic principles

Fruit quality
Fruits meant for drying should be of the highest quality, fresh and ripe. Drying does not improve the quality. Immature produce will lack flavour and colour. Overmature produce may be fibrous of mushy. If fruit is not perfect for eating it is not perfect for drying. Although any fruit can be dried, its not every fruit that tastes good when dried.

Preparing the fruit

1. All damaged and inedible portions must be removed. 

2. The fruit is then cut into halves, strips or slices.

3. Leaving the peel on is optional for most foods.

4. The fruit is arranged on trays in a single layer.

Pretreatment of fruits

Most fruits such as mulberries, melons and plums require no pretreatment before drying. Light coloured fruits especially apples, peaches tend to darken during drying and storage. This process robs the fruit of flavour, colour and vitamins A and C. To prevent this, you must dip the fruit in lemon or orange juice, honey dip or syrup.

Drying the prepared fruit

Whichever drying method is used the fruit should be placed in a single layer on drying trays. 

Sun drying depends on the weather, the temperature and relative humidity outside. If you live in a hot, dry climate, sun drying may be successful. To avoid scorching, the fruit must be moved into the shade to finish when it is about 

2/3 dry.

Solar drying is like sun drying only better. It is still dependent on the weather but the sun’s rays are concentrated so drying time is shortened. Solar drying is achieved in simple homemade plastic or glass driers.

Requirements

Drying trays made of stainless steel screening, or cheesecloth, or aluminium screen

Stainless steel knives

5.1 Banana Chips

You need

Bananas

Please note that;

The greener the banana the crisper the chip; the riper the banana the sweeter!

Step by step

Peel and slice bananas to about 2-3cm thickness

Place on trays and sun dry until chewy.

Trays with slices can also be placed in driers; it may take a shorter time in the drier.

These chips are delicious plain and natural. 

You can also dip slices into honey mixed with some lemon juices. Pat dry with paper towels. Sprinkle lightly with nutmeg. This option will double the drying time.

5.2 Fruit Leather

You need

Any fruits that sound appetizing

Apples combine well with any fruits

Step by step

Select the fruits – overripe fruits will do

Wash and cut away blemishes

Remove pits from the fruits

Cut fruit into chunks. 

Heat in saucepan with a little water if needed to soften it up and make a smoother texture

Add fruit to blender or smooth the fruit with a whisky to a smooth puree.

Watery puree can be concentrated by cooking over low heat until the mixture thickens.

Flavouring the puree is up to you. To sweeten add sugar or honey to taste. Spices like cinnamon and nutmeg are good with fruits.

Add one flavouring at a time in small amounts and taste. Spices must be sparingly.

Add 1 tablespoon lemon juice per 2 cups puree to help preserve natural colour in light coloured fruits.

When you have a tasty puree, pour it out onto a sheet lined with plastic wrap.

Spread the puree around so that it is the desired thickness.

Dry in the oven (4 – 10hours) or in the sun 1 – 3 days).

Properly dried leather will be slightly sticky to the touch but will peel readily from the plastic. It is not too brittle.

Loosely roll up the leather and then wrap it in plastic wrap or put it in an airtight bag or container. Use within 3 months when stored at room temperature, 6 months in the refrigerator or within a year if frozen.

Use fruit leathers as a snack for lunches, camping or when traveling.

Requirements

Blender or food mill

Plastic wrap

Oven, dehydrator, sun

Large saucepan to concentrate the puree

6.0
PORRIDGE

6.1
Baobab fruit porridge

You need

Baobab fruits

Water or milk

Sugar

Step by step

Break the fruits

Sieve to separate the powder from the seeds

Mix powder with water and boil on medium heat until the mixture thickens

Simmer for 20minutes.

Add sugar to taste

This can be served chilled as a dessert

6.2
Matamba or Mazhanje porridge

You need

Matamba or mazhanje fruits

Mealie meal

Sugar to taste

Water

Step by step

Wash the fruits.

Break them and soak in water.

Stir with a whisk.

Sieve and boil the juice.

Prepare porridge with the juice.

Add sugar to taste. (Usually there is no need to add sugar!)

7.0
Cleanliness and Hygiene

The success of selling any food product depends on the cleanliness of the environment and method in which it is processed and packed. Consumers are very particular about having a packet of food that has been processed and packed in hygienic conditions.

If the food or the packet is dirty:

a. The food will spoil, that is it will go rotten or mouldy

b. The people eating it can get sick

c. The food will have a bad flavour and colour

d. People will not buy it because they do not 

All persons processing and packaging the fruit must have clean bodies and hair.

Before starting any work on the fruit:

a. the face must be washed with soap and water

b. the hands must washed with soap and water from the tips of the fingers to the elbow

Hands must be washed thoroughly with soap and water before continuing to work with the fruit after doing any of the following;

1. eating food

2. going to the toilet

3. blowing the nose

4. touching animals

5. touching anything outside the processing and packing areas, hands must be washed thoroughly with soap and water before continuing to work with the fruit.

All clothes worn during the processing and packaging must be clean at all times. It is recommended that a clean shirt be kept and worn only when processing and packing the fruit. When going outside the processing area, the shirt should be removed. This shirt can be worn over the top of other clothes (which should also be clean but can be worn outside the processing and packaging areas.

Smoking is also forbidden.

Where a wood stove is being used, a smokeless stove is necessary. Care should be taken to avoid getting smoke and ash into the product and the jars.

Personal healthiness and clean habits are important for hygienic processing.

Any person with a common cold i.e. sneezing, coughing, runny nose, etc should not be allowed to process and package the fruit until they have recovered.

Any person with any other infectious disease must not be allowed to process or package fruit until they have recovered. Note that a person who has been treated for and declared free of leprosy is permitted to process and package food.

All jars used for containing should be boiled and labelled with;

The name of the product

Where it is made

Who makes it

Weight of the product

The price

Date of manufacturing

Brand name
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