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Abstract: Hawaijar is an indigenous fermented soyabean product of Manipur, India. It is has been consumed
in every household directly or used as an ingredient in several signature dishes of Manipur. Hawaijar is rich in
almost all the nutrients and Bacillus sp. is the microorganism involved in the fermentation process. They are
known for its flavour and aroma. In this present study, it is aimed to document and summatrize the processing
methods of hawaijar, its nutritional value and microbes involved in its fermentation.
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I.  Introduction

Manipur located in the far north-eastern part of India and is a state described as the “Jewel of India” by
late Pandit Jawaharlal Nehru for its scenic beauty and biodiversity. It is situated at the end of the eastern
Himalaya with various ethnic groups living together from time immemorial. Each ethnic group has their own
unique and distinctive culture and tradition with some similarities which would have resulted due to their co-
existence for years.

Food plays a very important role in defining the identity of one ethnic group from the other. Fermented
foods and its products are prepared and consumed worldwide. The people of Manipur also consumed different
types of fermented food prepared traditionally at home. In Manipur fermentation is a household art handed
down from generation to generation.

Fermented soybean products have been reported to be used extensively in almost all the states of north-
east India and bears resemblance to tou-shi, hamanto, chiang-yu, shi-tche, chiang and tofu of China,
tempekedele, kecap and taoco of Indonesia, shoyu and miso of Japan (Wang and Fang 1986; Nout, 1995).

Fermentation is a very important process that allows the utilization of microorganisms to break down
complex compounds to yield a unique taste and aroma. Not only the process of fermentation preserve foods, it
also improves digestibility by breaking down proteins within foods and have been known to enrich nutrients
such as vitamins, amino acids and fatty acids (Steinkraus and Keith, 2004).

More than 250 different types of familiar and less familiar ethnic fermented food and alcoholic
beverages are prepared and consumed by the different ethnic people of North-east India. All the fermented foods
are region specific and have their unique substrate and preparation methods. Locally available materials like
milk, vegetable, bamboo, soybean, meat, fish and cereal are commonly fermented (Tamang et al., 2012; Das and
Deka, 2012).

Climatic condition also plays an important role in the type of fermented food produced due to their
temperate, sub-tropical and tropical climate in Manipur.

Among the fermented foods consumed in India, fermented soyabean product locally known as
Hawaijar is traditionally prepared and consumed in Manipur (lrabanta and Umabati, 1995). It plays an
economical, social and cultural role in Manipur. Hawaijar making provides income to the rural masess in
Manipur and bears deep attachment with socio cultural lives of the people (Premarani and Chhetry 2011; Das
and Deka, 2012).

Hawaijar is consumed commonly in the local diet as a low cost source of high protein food (Devi and
Kumar, 2012). It has been reported in many studies for its various health benefits. They are known for their anti-
cancer, anti-osteoporosis and hypocholesterolemic effects.

Il.  Processing And Preparation Of Hawaijar

Hawaijar is an indigenous traditional fermented soya product of Manipur with a characteristics flavour
and stickiness and has been consumed as a regular food in every household (Premarani and Chhetry, 2011).

In the traditional method of preparation of Hawaijar small and medium sized soyabean (Glycine max
L.) seeds are cleaned and sorted (Devi and Kumar 2012). Although there are many varieties of soyabean, 2
variety namely, the local variety with small and bigger, round seeded variety ‘JS355” are especially used in the
preparation of Hawaijar. However, hawaijar prepared from local variety is more preferred because of its unique
taste (Premarani and Chhetry, 2008).
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The fermentation process takes place by natural fermentation. In the Hawaijar preparation whole soya
are utilized. They are prepared at home without requiring much sophiscated equipments rather by using the
rudimentary utensils available in every household. The seeds are soaked overnight /12-24 hours and washed
thoroughly with tap water and boiled / pressure cooked till the seeds are soft. After the excess water is drained
out the cooked soya are washed with hot water, it is wrapped with clean cotton cloth /healthy fig leaves (ficus
hispada) / banana leaves (Musa sp.) and packed tightly in a small bamboo basket with lid locally known as
lubak. The base and sides of the basket is layered and lined with fig or banana leaves. The basket is then
wrapped with cloth and kept in the Sun or near stove or buried in paddy straw for the fermentation process to
take place. The whole process takes about 4 to 5 days. The final product is brown in colour with sticky slimy
white appearance that emits light ammoniacal aroma. The finished products are the wrapped in banana leaves
(Premarani and Chhetry, 2010; Appaiah et al., 2011; Tamang et al., 2012).

Cleaned and Sorted Whole Soya
Soaked Overnight/12-24 Hours
Washed with' Tap Water
Boiled / Pressure Cooked till Soft
Washed With Hot Water

Wrapped with

Clean Cotton

Packed tightly in Lubak
(A small bamboo basket with Lid)

Wrapped in Jute Cloth and kept for Fermentation for 4-5 day

Hawaijgr
Fig. Steps Involved in Production of Hawaijar

Microorganism Involved

Hawaijar is a naturally fermented product; no starter culture is intentionally added during its
preparation. The high number of different Bacillus strains isolated from Hawaijar confirms the diversity of the
microflora. The Bacillus isolates responsible for the fermentation may have been acquired from raw soya or
other materials like lubak, cotton cloths or fig leaves used during fermentation (Premarani and Chhetry, 2008).
The presence of B.subtilis on raw soyabean has been reported earlier (Tamang, 2003; Hesseltine, 1983).

The microorganisms found in fresh Hawaijar are Bacillus subtilis, B.licheniformis, B.cereus,
Staphylococus aureus, S.sciuri, Alkaligenes spp., Providencia rettgeri (Jeyaram et al., 2008). Bacillus subtilis
was reported to be prevalent (70%) in Hawaijar and the remaining belonged to Xanthomonas sp. (Appaiah et
al., 2011). Earlier studies have reported the presence of these microorganisms in Hawaijar and were obtained
from the fig leaves used for wrapping material during the fermentation process (Irabanta and Umabati, 1995).

Il.  Shelf Life

Hawaijar has a very short shelf life of 3-4 days. Hence the product is sometimes dried in the Sun for
long term storage (Premarani and Chhetry, 2010). Similar observation was reported that the high moisture
content imparts the product a short shelf life of 3-4 days at room temperature. The traditional method involves
drying the product under the Sun (Appaiah et al., 2011).

For long term storage and depending on the choice of taste, the fermented beans are kept in cake form
above the fire place or individual beans are separated, dried in the sun and stored in containers (Mao and Odyou,
2007).
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Other methods of storage are mixing with salt after one week of preparation and pouring the Hawaijar
in bamboo (any bamboo with longer internodes, bigger holes and thinner outer part) where it is sealed with
bamboo leaves and tied very tightly with plastic sheets. This is then placed on top of fire place in the kitchen
(Devi and Kumar, 2012).

IV.  Uses In Manipuri Cuisine

Hawaijar is known for its unique organoleptic properties. It has characteristic flavor and aroma and has
been consumed as a regular food in every household. It is found in most of the signature dishes of Manipur. It is
widely used as a condiment with vegetables. It is consumed directly or used as flavouring agent in vegetable
items making it softer and tasty (Premarani and Chhetry, 2008).

A special delicacy of the Manipuris called chagempomba is prepared using Hawaijar, rice and other
vegetables. It is also consumed as accompaniment eaten as paste with chilli and salt known as Ametpa. A
fermented fish called Ngari is added to enhance the flavor (Premarani and Chhetry, 2010). It can be eaten raw
with salt and chilli or cooked etc. (Devi and Kumar, 2012).

The dried fermented beans are also cooked with meat or used for preparation of chutney with chilly,
tomato and salt (Mao and Odyou, 2007).

It is also consumed in a pickle form. This method is practiced recently by the people of Manipur. In
this preparation Hawaijar is fried in oil along with some spices and added a pinch of salt to taste. It is then filled
in a bottle along with the excess oil and sealed which can be stored for longer period of time (Devi and Kumar,
2012). To make soya chutney, whole dried Hawaijar are soaked, deep fried in vegetable oil, and then mixed
with salt and chillies (Tamang, 1996).

V.  Nutritional Quality

Fermented products are known for providing bio-nutrients, minerals and enhancement of flavor and
aroma. The process also increases digestibility and exerts health promoting benefits (Jeyaram et al., 2009).

Microorganisms convert the chemical constituents of raw substrate of plant or animal origins during
food fermentation and enhances the nutritional value of the products, improve flavor and texture, fortify the
products with health promoting bio-active compounds and anti-nutritive factors, produce antioxidants
components and anti-microbial compounds (Tamang, 1998; Farhad et al., 2010).

The nutritional properties of Hawaijar have been analyzed, examined and reported by many. The crude
fibre content of fresh Hawaijar was higher than the raw soyabeans and then decreased during storage period
(Premarani and Chhetry, 2010; Appaiah et al., 2011).

Proximate Composition of Soyabean and Hawaijar

Parameters (%W/W) Soyabean Hawaijar
Total Crude Protein 35 43.8
Total Fat 4.75 1.75
Total Carbohydrate 28.6 9.4
Reducing Sugar 1.10 3.1

Total Ash 3.99 3.88
Total Crude Fiber 3.51 5.56
Moisture 10.4 13.8

pH 6.0 8.6

Appaiah et al., 2011

Fermented soya is known for their quality and richness in protein. The most significant biochemical
changes that occur during Hawaijar fermentation is protein hydrolysis (Appaiah et al., 2011). During
fermentation of Hawaijar the protein increases due to proteolysis. The most significant biochemical changes that
occur during the hawaijar fermentation are protein hydrolysis (Appaiah et al., 2011).

The percentage of soluble protein in Hawaijar increases after fermentation with slight increase during
storage (Premarani and Chhetry, 2010). Free amino- acid are released by hydrolysis of protein with protease
enzymes produced by micro-organism during fermentation (Dajanta et al., 2011)

Bacillus subtilis found predominantly in fermented soya product gave rise to high proteolytic activity
and markedly increase the free amino acid content (Sarkar et al., 1997).

Dajanta et al., (2011) reported that after fermentation, essential amino acid also increased extensively
(6-9 times) with respect to their original amount in unfermented soybean in thaunao which is similar to
hawaijar.
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The major amino acids reported to be present in fermented soya (thau nau) are trypsin followed by
glutamine, cystine, lysine and leucine. All essential amino acids are also present in considerable amounts
(Dajanta, 2010).

The level of reducing sugar decreased during the processing for hawaijar but increased slightly during
fermentation (Premarani and Chhetry 2011). The increased level of reducing sugar is a reflection of the
activities of a-amylase and sucrose in the fermenting seeds (Omafuvbe et al., 2000). Decrease in the sugar level
could be a result of its utilization by the metabolizing microbes involved in the fermentation (Babalola and
Giwa, 2012).

The total soluble sugar of raw seed (2.27%) was found to decrease to 1.2% after boiling kept on
decreasing till the first day of fermentation. (Premarani and Chhetry, 2011). Similar observation was made
earlier while working with production of natto where partial loss of oligosaccharides took place due to soaking
and cooking (Kanno et al, 1982). The fat content of raw soya (4.75) was found decreased in hawaijar(1.75). The
decrease is most likely due to utilization of fat by the growing micro-organism (Appaiah et al, 2011). Similar
result was also obtained by Premarani and Chhetry (2011) and Mbajunwa (1995) and suggested that
fermentation probably enhances oil extraction.

VI.  Conclusion

Hawaijar produced traditionally by the people of Manipur is known for their flavour, enhancement in
the nutritional qualities which is important from the nutritional point of view. The increment in the protein value
after fermentation is the most significant one. This could help in combating malnutrition and providing food
security which is in agreement with the MDG. It can be substituted for protein supplement and can form the
major source of protein and other nutrients. Currently the methods of preparation are rudiment and their shelf
life is also poor.

High and modern science and technological knowledge need to be united with the traditional
technology to come out with better products. Newer products with Hawaijar should be developed which can
compliance with the expected nutritional quality, shelf life has to be improved and at the same time it should
have appealing flavor to other non-Hawaijar consumers to share the goodness of it to them. This could in term
improve the economy of the state of Manipur and can bring about upliftment to rural mass in Manipur.
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