
1 
Nutrient Quality and Shelf Life Stability of WonderBag Food  

 
 

Final report 

Nutrient Quality of WonderBag Cooking 

Nutrient Quality and Shelf Life Stability of WonderBag Food 

Technical Report of a Programme Research on Sustainable Energy for Development (SED) in Bangladesh  

supported by Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH  

 
November 2014 

 
 
 

Investigated by  

Consultant Scientist:  Professor Dr. Sheikh Nazrul Islam 

Associate Scientist:  Professor Dr. Saiful Huque  

 Professor Dr. Md. Nazrul Islam Khan 

 

 
Project no:  12.2097.9-001.00 

Contract no:  83179391  

 

 

 

 

 

Carried out by a Research Team of the Institute of Nutrition and Food Science and the Institute of 

Energy, University of Dhaka with financial support of Deutsche, GIZ GmbH 

 

 

 
 

 

 
 

 

                        
 

 

 

 

 
 
 

Institute of Nutrition and Food Science 

University of Dhaka 

Dhaka-1000 

BANGLADESH 

 

 
 



2 
Nutrient Quality and Shelf Life Stability of WonderBag Food  

 
 

Executive Summary 

 

WonderBag is a Wonder heat retention cooker.  It saves cooking time and fuel.  This study aims 

to assess that óWhether WonderBag cooking technique does have any effect on Nutrient 

Quality and Shelf Life Stability of foodô?  To address this issue, three food items- Rice, Mixed 

vegetables and Chicken, most common food items frequently consumed by mass people, were 

selected to cook with WonderBag and gas stove cooking techniques.  After completion of 

cooking, samples were collected from each of the cook foods as per predesigned sampling time 

schedule and procedure. Nutrient composition was analyzed with standard and validated 

analytical methods.  Shelf life stability was assessed by evaluation of physical characteristics, and 

by analysis of microbial loads at different time intervals over a period of 12 hours after cooking 

the foods. Cook food items were also served to the research team members, lab staff and giz 

advisor to taste its palatability and deliciousness. Statistical analysis was employed to calculate 

mean and standard deviation. Independent t-test was performed to observe variation (if any) of 

nutrient constituents in the WonderBag foods as compared to the gas cook food items. Linear 

regression analysis was also done to find correlation of microbial loads with time elapsed and 

natural temperature fall.  

Finding shows that nutrient composition of WonderBag food remains same and microbial growth 

is extremely low. Man time use is noted to be less of around 31 to 61 percent in the WonderBag 

cooking technique. Further, WonderBag food is comparatively delicious.   

It is evident that WonderBag cooking do retains Nutrient Quality and significantly extend 

Shelf Life Stability of foods.  
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1.  Background  
 

1.1 WonderBag 

Cooking is an essential human need. It requires heat, which is mostly obtained by burning fuels in 

cooking stoves. WonderBag is a non-electric, eco-friendly, heat-insulating, portable cooker. It is a 

retention heat cooker.
1
 WonderBag contributes a significant impact to food cooking in the 

developing world. It is in use in many countries around the world including time constraint rich 

United Kingdom, Europe, United States and in poor communities of Africa.
2
 WonderBag is 

completely recyclable and is in so functioning that 0.15 million wonderBags is in use in South 

Africa, 0.65 million is distributed in Africa, 6000 bags is in Europe and USA. The consumer giant 

Unilever has ordered 5 million wonderBags to distribute to its product consumers.
2,3

 Microsofts 

and JP Morgan aim to provide 100 million wonderBags to South Africa by 2015.
4
 WonderBag 

promotion projects to sell enough bags in the next five years to save 8 million tons of carbon 

annually
1
, which is an active catalyst for global warming.  

 

1.2 Historical Development 

Saving cooking energy is not a new technology. Retention heat cooking is an oldest technology 

such as putting hot strew pots in the ground to keep them cooking without fuel, keeping dinner 

pot cooking by covering with cushions.
1,4

 Sara Collins, a social eco-entrepreneur in South Africa, 

developed this WonderBag cooking device. WonderBag looks like a cotton bean or giant 

pumpkin.
 

 

 

Figure 1: Wonderbag in Africa 
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1.3 WonderBag in Bangladesh 

The concept of heat retention cooking was also in practice among village house wife of 

Bangladesh. To retain heat or warm up, they kept the cook foods in blanket or in paddy bran or 

sawdust. Currently, hot-pot use becomes popular in urban households. To address the cooking 

fuel crisis, very recently GIZ under Sustainable Energy for Development (SED) program launches 

the retained heat cooker, WonderBag, in Bangladesh.   

 

  

 

    

   

Figure 2: WonderBag in Bangladesh   
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1.4 Cooking Principle 

 

 

WonderBag cooking principle 

 

WonderBag saves cooking energy, significantly cuts energy or fuel use, prevents over cooking 

and food burning. A Wonderbag can reduce fuel utilization by around 50%, alleviate poverty and 

prevent exposure to toxic smoke from wood-burning. It promotes cooking with retained heat, 

particularly relevance to foods cook with water. WonderBag continues to cook food even after it 

has been taken off the fuel source (gas or electric stove). In this technique, food with water is 

heated to boiling level for few minutes to attain its internal temperature or heating until 

defragmentation start or it is just half cooked on stove in a saucepan with lid. It is then 

immediately transferred to Wonderbag, which afterword completely cooks the food to edible level, 

like a traditional gas cook food.
6
 WonderBag can also be employed to keep food cold, using the 

same insulating principle.  

 

1.5 Cooking Fuel and Its Impact 

WonderBag is a zero-carbon cooking cooker.
7
 Third world countries like Bangladesh are in 

severe energy shortage. It is now a key challenge for economic growth that undermines the 

socio-ecosystem and lifestyle need. Over 3.0 billion families worldwide cook every day using 

polluting fossil fuels- that creates a huge carbon emissions.
7
 Depriving of having modern clean 

cooking fuels and technologies, 2.5 billion poor rural people rely on biomass such as fuel wood, 

charcoal, agricultural waste, animal dung to meet their cooking energy need.
8 

Inefficient energy 

conversion in biomass produces carbon dioxide emission resulting environmental pollution 

including indoor air pollution.  It is, thus, inflaming serious adverse consequences for heath, 

ecosystem, and economic development.
8 

 

1.6 WonderBag WONDER 

WonderBag is a wonder for sustenance of eco-health-economic system. It prevents emission of 

carbon dioxide and toxic fume (half a ton of carbon dioxide/bag/year), benefits environment 

through less stove usage, can save one tenth of household income (or around 50% fuel price) by 

cutting fuel cost, enhance safety and make convenience around cooking area, save water, 

reduce risk of disease and death from smoke inhalation.
9
  

 

 

 

Figure 3: Wonderbag eco-health-economic benefit 
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1.7 Initiative Discussion 

Deutsche GIZ GmbH involves in Sustainable Energy for Development (SED) program in 

Bangladesh. Aiming to save cooking energy, GIZ launches the Wonderbag cooking technique in 

Bangladesh. It is a retained heat cooker or slow cooking technique.  

 

To address the issue that  

óWhether WonderBag cooking technique does have any effect on Nutrient Quality and 

Shelf Life Stability of foodô?  
 

GIZ and Research team of the Institute of Nutrition and Food Science, and the Institute of Energy, 

University of Dhaka (INFS, IE, DU) has made a conversation to initiate this project.       

 

 

 

 

 
 

 

Figure 4: Initiative discussion 
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1.8  Project objective 
 

 

Aim of this research project is to assess 

¶ Nutrient Quality of WonderBag cook foods in terms of effect on macronutrients 

and micronutrients,  and 
 

¶ extent of  Shelf Life Stability (maximum time that keeps the food stable, palatable 

and edible) of WonderBag foods with regard to  physical texture, smell, edibility 

and microbiological spoilage rate (microbial load).  
 

 

To compare this ending, Nutrient Quality and Shelf Life Stability of traditional gas cook foods 

have also been investigated. 
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2.  Materials and Methods 
 

2.1 Food Item 

Most common food items that are consumed by mass people for maintenance of health are 

included and tested in this study. The food items investigated are   
 

Rice 

Mixed vegetables (leafy and non-leafy) and  

Chicken (broiler) 

 

2.2 Food Collection and Processing 

Rice, vegetables and chicken were purchased from local kitchen market, Palashi, Dhaka. A single 

variety rice grain- Nagir shyal was procured and used for whole of the experiments. Vegetables 

and chicken were purchased fresh for every day cooking.  All of the collected raw food items were 

cleaned and processed properly.  It is depicted in pictures (figure 5).  

 

 

   
 
 

      
 

Figure 5: Food processing activities 
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2.3 Cooking Technique  

The selected food items- Rice, mixed Vegetables and Chicken (broiler) were cooked separately 

by WonderBag and traditional gas cooking techniques. Each of the raw and processed food items 

was taken into two separate saucepans, started cooking on to a two burner gas cooker (RFL-

LPgas) for few minutes to boiling level or to tenderness to attain its internal temperature. Once 

started boiling or become tender, one of the food saucepans with its lid was placed in a 

Wonderbag and tied up properly; and the other one was continued cooking on the gas cooker to 

make food complete cook to be edible. Cooking activity is presented in figure 6. 

 

 
Table 1. Cooking Technique Activities       

1 2 3 4 5 6 7 8 9 10 11 12 

Cooking 
Technique 

W 

G 

 

Take 

weight 

of clean 

empty 

sausc-

epan 

with lid 

Take 

weight of 

processed 

raw foods 

Take total 

weight of 

sauscepan 

with lid and 

processed  

raw  foods 

Add 

required 

amount 

of water 

In case of 

vegetable 

and 

chicken, 

add 

spices, 

oil, and 

mix well 

Measure 

temp (
o
C) 

and put 

on gas 

cooker 

Start 

cooking 

on gas 

cooker 

In case 

of 

vegetab-

les and 

chicken, 

make  

intermit-

ant/mid 

stir with 

wooden 

spoon 

On boiling 

or 

tenderness, 

measure 

temp (
o
C), 

and take 

weight 

Place 

one food 

sauscep-

an with 

lid into 

Wonder-

bag and 

other one 

continue 

to 

complete 

cooking 

on gas 

cooker 

Record 
different 
stages of  
cooking 
time  
(minute) 
and  temp 
(
o
C) 

Food 
cooked by 
Wonderbag 

and gas 
cooker 
become 
ready to 
serve & eat 

  

W: Wonderbag cooking   G: Gas cooking 

 

Table 2. Food Recipe    

Rice 
Mixed processed 

vegetables 
 Chiken (broiler)  

  weight Spice-weight  Spice- weight 

Rice weight + 

Twice its  volume of 

water 

Borboti 

Potol 

Chichinga 

Papaya 

Pui shak 

200g 

100g 

100g 

200g 

150g 

onion   30g 

chilli     10g 

garlic   10g 

halod    03g 

salt       07g 

water  100ml 

750g processed 

          meat 

onion    75g 

chilli     15g 

garlic    40g 

ginger   50g 

halod+ 

chilli powder + 

dhania  15g 

salt        10g 

water   150ml (W) 

            300ml (G) 
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Figure 6: Cooking activities in action 
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2.4 Food Tasting 

On completion of cooking, food items were served to the research team, lab staff and GIZ advisor 

to taste and assess their deliciousness. Evaluation of food tasting is shown in figure 7.   

 

   

  

  

Figure 7: Food tasting 

 


