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Vegetables
• Water (moisture) 90-

95%
• Protein 1-2%
• Fat  < 1%
• Ash (mineral) < 1%
• Carbohydrate  5%

Compositions of foods

Fruits
• Water (moisture) 80-

95%
• Protein 1%
• Fat  < 1%
• Ash (mineral) < 1%
• Carbohydrate  5-15%
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https://doi.org/10.1016/j.jfca.2010.05.002

Energy, moisture and macronutrient content of selected African leafy 
vegetables (values per 100 g edible portion, fresh weight basis).



•Fiber not digested/absorbed by human gut

• Increase fecal bulk, absorb fat and cholesterol from 
diet

•Fiber is stable during drying

•Dried fruit and vegetables increase fiber intake

Fiber
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Fresh pineapple Dried pineapple



Vegetable, fruit and nuts are 
sources of fiber which is a good 
selling point of dried products
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Rice seasoning powder from vegetables



Sunchoke is a source of “inulin”, 
a soluble fiber which promotes 
growth of good bacteria in human 
gut (prebiotics)
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Dried sunchoke



• Vegetable and fruit are good sources of important 
vitamins e.g. vitamin C and vitamin A

• Minerals e.g. ferric, phosphorus, calcium, potassium 
are stable during drying

Vitamins and minerals
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Recommended daily nutrient intakes (RNI) of selected micronutrients for 
different age groups as released by the FAO/WHO (2001).

https://doi.org/10.1016/j.jfca.2010.05.002
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https://doi.org/10.1016/j.jfca.2010.05.002

Vitamin content of selected African leafy vegetables (values 
per 100 g edible portion, fresh weight basis).



•Fruits and several vegetables contain high 
amount of vitamin C

•Vitamin C tends to degrade after drying and also 
losses during washing, blanching

Vitamin C
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https://doi.org/10.1016/j.foodres.2011.03.056

Vitamin C in citrus fruits
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https://doi.org/10.1016/j.solener.2020.12.026

Tomato drying



• Fruit and vegetable contain beta-carotene which can be 
converted into “vitamin A” in human body

• Very necessary for eyes health, protecting from vision 
loss and blindness

• Papaya, carrot, corn, mango, other green vegetables

Vitamin A

Dried mango was found 
to contain high amount 
of beta-carotene
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Ndawula, J et al. “Alterations in fruit and vegetable beta-carotene and vitamin C content 
caused by open-sun drying, visqueen-covered and polyethylene-covered solar-dryers.” African 
health sciences vol. 4,2 (2004): 125-30. 
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Mulokozi, G. & Svanberg, U. Plant Foods Hum Nutr (2003) 58: 1. 
https://doi.org/10.1023/B:QUAL.0000041153.28887.9c



- Vitamin C
- Dietary fiber
- Beta-carotene
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Dried vegetables for conveniences of cooking
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•Plants contains several health beneficial 
compounds 

•They are called bioactive compounds

•Antioxidants, anticancer, etc

•Usually the effects are not immediate, some need 
more scientific proving

•Processed into several “dietary supplements”

Bioactive compounds
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Effect of oxidative stress and the interaction of aging and age-
related diseases



Carotenoids

• Carotenoids are natural pigments give yellow, orange, red 
color in fruits and vegetables

• Provitamin A (beta-carotene)

• Nonprovitamin A (Lutein, Zeaxanthin, Lycopene)
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Sample Lycopene losses 

(%)

Fresh 0

Osmotic dehydrated (OD) 0

OD-vacuum dried 2.4

vacuum dried 3.2

Air dried 3.9
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Storage 

(day)

Conditions Lycopene retention 

(%)

Initial powder 100

30 N2, 20C 90

Air, 20C 46.3

80 N2, 20C 78.5

Air, 20C 28.7

120 N2, 20C 76.5

Air, 20C 25.5

210 N2, 20C 69.8

Air, 20C 23

385 N2, 20C 65.8

Air, 20C 21.8

• Lycopene degraded with time
• Air (oxygen) accelerated the degradation27

Degradation of lycopene in tomato powder



•Found in all plants

•Divided in to several classes

•Possess various activities e.g. antioxidant, anti-
inflammatory, reduce cholesterol etc.

•Phenolic compounds are quite stable during drying

Phenolic compounds

Tea is rich in catechin
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Phenolic substances in selected foodstuffs. 

https://doi.org/10.1002/chemv.201700037
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https://doi.org/10.1016/j.foodres.2011.03.056



•One class of phenolic compound
•Give purple, blue, red color
•Good antioxidant activity

Anthocyanins
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butterfly pea flower Roselle (Hibiscus) Red cabbage

purple sweet potato
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• Another red-purple pigment 
• Red-flesh dragon fruit, beetroot
• Nitrogen-containing anthocyanins
• Antioxidant activity
• Quite stable during drying

fresh
Dried

Betacyanins
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Moringa
(Moringa oleifera) 

Medicinal plant

Moringa tea

Moringa powder

Vitamin A, C, Protein 

https://doi.org/10.1016/j.fshw.2016.04.001
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https://dx.doi.org/10.1002%2Ffsn3.770
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Example of presentation of the nutrient and 
bioactive compounds of product



Green chiretta (Andrographis paniculata)
Sun Solar dryer Solar dryer with shade net (80%)
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Retention of bioactive compounds in medicinal 

plant/herb after drying in parabola solar dryer
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Our unpublished data
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Dried green chiretta

Sun Solar dryer Solar dryer with shade net (80%)

Our unpublished data



Sample
Andrographolide

(mg/100 g DW sample)
%changens

Fresh 3842.58±57.69b -
Sun 2548.68±45.5a -36.27±7.77

Solar dryer 2964.07±1578.93ab -21.83±41.63
Solar dryer with shade 

net (80%)
2657.45±775.20a -30.61±17.64
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green chiretta contains andrographolide which a bioactive 
effective for treatment of common cold and even COVID-19 
patient with mild symptoms

Our unpublished data



41https://doi.org/10.1016/j.jarmap.2020.100262

cassumunar ginger (Zingiber montanum)

Topical oil for muscle pain 
treatment
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https://doi.org/10.1016/j.jarmap.2020.100262
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https://doi.org/10.1016/j.jarmap.2020.100262


