Product Platform for Agricultural Solutions (ProPAS)

Hermetic Bags for Safe Storage of Wheat

Solution Holder is Zewdie Bishaw and can be contacted through
z.bishaw@cgiar.org

Summary

Large post-harvest losses of wheat grain take place in Sub-Sahara Africa because of
improper storage techniques and pest infestation which gravely affect the food security
and livelihoods of farmers. To avoid this risk grains are immediately sold after harvest by
farmers when market prices are at their lowest. The hermetic storage technology for
grains allows to overcome this challenge by using sealed bags that prevent air and
moisture from getting into them. The bags preserve the quality of grains and obstruct
the entry of insects and microbial organisms through depletion of oxygen levels and
accumulation of carbon dioxide. These conditions prevent damage by insects like
beetles, weevils, moths, mites and borers, rule out development of fungi that
contaminate the grain, and ensure taste and color characteristics of the food product are
maintained. This simple and inexpensive storage technology make it possible for farmers
to improve the year-round supply of food and income.

Technical Description

Hermetic bags are air-tight which prevents oxygen and moisture from getting to the
grain stored in them. A multi-layer technology is used to modify the environment and
restrict gas exchange with the outside atmosphere. Under this system, farmers can store
grains for up to two years while retaining their palatability and cooking quality. This
ensures that farmers have enough to eat in between harvests and can sell their wheat
produce when the price is more favorable. Grain quality is conserved through the
regulation of moisture inside the bag and inhibits fungal growth that lead to build-up of
carcinogenic mycotoxins. It has been showed that the cooking time of grains that have
been preserved in hermetically sealed bags for six months is the same as freshly dried
ones whereas loss of moisture in traditional storage techniques doubles the amount of
time and energy that is needed for preparing the food.

Uses

Storage of grains is particularly susceptible to damage by insects and microorganisms
under the hot and humid weather in Sub-Saharan Africa because these conditions
promote the multiplication of pests. Losses of more than 25% in storage are common
because current bagging and siloing techniques of farmers, traders and food
manufacturers do not provide ample safeguards to keep pests out. Hermitic storage
bags fit right into the operations and infrastructure from commercial and small-scale



growers and processors, and the low cost of storage bags and ability to reuse these for
several years are preferable for each of these actors. This grain preservation technology
is especially suitable in regions where the road network is bad, and where markets and
processing industries are located far away, like is the case across major wheat growing
areas on the continent.

Composition

Hermetic storage bags have several protective layers with two separate inner liners
made of high-density polyethylene with a thickness of 0.8 mm and a standard
polypropylene woven bag on the outside. A sealed environment is created by the inner
bags that have very low permeability of gasses and are water repellent, allowing it to
maintain stable moisture levels in stored grains under both dry and humid conditions of
outside air. The outer bag provides for strength to withstand handling given the weight
of the grains it contains. A series of hermetic storage bags are marketed by different
brands including the Purdue Improved Crop Storage (PICS), ZeroFly Storage Bags, Elite
Storage Bags, GrainPro Storage Bags, and AgroZ Storage Bags.

Means of application

Threshed grains are dried to appropriate moisture level and then placed into high-
density polyethelene bags with a capacity of 50 kg or 100 kg. The first bag is filled
completely, but with a 20-30 cm neck allowance, and tied securely. The second bag’s
neck, surrounding the inner bag containing the bean grains, is also tied securely. Finally,
these two bags are placed in a third woven nylon or polypropylene bag. With the third
bag tied securely, the container can be handled without bursting the inner bags and is
readily accepted by grain buyers and handlers. The hermetic bagging process can be
performed entirely by hand or fitted into automated fill and seal machines. Wheat grain
can be stored for up to 2 years with this preservation technology. Rats, mice, squirls and
other rodents are able to chew through the different layers, breaking the hermetic
protective environment, and thus have to be kept away from stored bags.

Agroecologies Dryland area, Highlands, Humid forest, Moist savanna.
Regions Africa South of Sahara.

Developed in Zambia, Uganda, Tanzania, Sudan, South Sudan, Nigeria,
Countries Niger, Mozambique, Malawi, Kenya, Ghana, Ethiopia,

Democratic Republic of the Congo, Burkina Faso.

Available in Zambia, Uganda, Tanzania, Sudan, South Sudan, Nigeria,
Niger, Mozambique, Malawi, Kenya, Ghana, Ethiopia,
Democratic Republic of the Congo, Burkina Faso.

Solution Forms Equipment.



Solution Post-harvest handling.
Applications

Agricultural Wheat.
Commodities

Target Small-scale farmers, Commercial farmers, Agro-dealers,
Beneficiaries Agro-manufacturers.
Commercialization

Commercialization Category

Commercially available

Startup Requirements

The adoption of this safe storage technology can be scaled through the following steps:
1) Sensitize commercial and small-scale growers and processors on the benefits of the
hermetic technology for preserving harvested grain, 2) Build capacity on how to fill and
seal bags, and how to manufacture them from raw materials, 3) Provide lines of financial
support to purchase hermetic bags and mechanized fill and seal technology, and 4)
Convince agrodealers and other retailers to offer hermetic bags as a product and display
them prominently.

Production Costs

The raw material and labour to manufacture hermetic grain storage bags with three
layers is costing about $1.00 to $1.50 per piece, and are sold at $2.00 to $3.00 per piece
by suppliers in Sub-Sahara Africa countries. High-density tube plastic and fully
automated machines needed to make the inner liners are available on most local
markets across the continent.

Customer Segmentation

The use of hermetic bags for safe storage of wheat and other grains is readily scalable to
millions of small-scale and commercial wheat farmers through manufacturing industry
and retail businesses, as demonstrated by its success to date.

Potential Profitability

The use of hermetic bags for safe storage of wheat and other grains is readily scalable to
millions of farmers in Sub-Saharan Africa through manufacturing industry and retailing
businesses, as demonstrated by its success to date. Post-harvest losses can be reduced
by up to 90% when using the preservation technology, making that growers get more
out of their harvests, and improving the supply and prices of locally produced wheat so it
can rival with flour importations. There has been rapid growth in the manufacturing and



sales of hermetic bags in the past 12 years through multiple private businesses that
started offering the technology, clocking a total of 20 million pieces that was distributed
across Sub-Sahara Africa countries in 2019.

Licensing Requirements
Designs and manufacturing techniques of hermetic bags are more often protected by

trade secrets. Manufacturers and suppliers require licenses to produce and distribute
hermetic bags respectively.

Innovation as Public Good
Knowledge on the composition, application and effectiveness of hermetic bags for dry

grains storage is readily available via internet. The commercialization and dissemination
of the preservation technology in wheat production areas is led by ICARDA and CIMMYT.
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Different brands of hermetic grain storage bags are available from agrodealers

Institutions

& 1cARDA

Science for resilient livelihoods in dry areas

Accompanying Solutions

Flour Milling and Blending Systems



https://propas.iita.org/en/solutions/flour-milling-and-blending-systems/92/details/
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