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Abstract

The Similipal biosphere reserve (SBR) is a home to number of tribal communities who prepare fermented foods, beverages such
as rice wine, palm wine and many more for their consumption. These fermented beverages are rich in a number of microorganisms
and bioactive compounds. This short note aims to capture and document the traditional beverages of the tribal of SBR, and their
preparation procedure along with storing and preservation. This traditional information will be helpful for the industries in the de-
velopment of medicinal fermented drinks.
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Introduction

The fermentation process is one of the oldest practice in the world. Indigenous fermented foods have been prepared and consumed
by the tribal people, for thousands of years around the world, and these are strongly linked to their culture and traditions. The effect of
the fermentation process on the nutritional value of various foods is variable, although the evidence for improvement is substantial e.g.
natural fermentation of cereal foods can lead to decreased carbohydrate levels [1]. The fermentation process may enrich and improve
food through flavor, aroma, and textural changes, and contribute to its long-term preservation by producing organic acids. It may also pro-
vide nutritional enrichment, decrease endogenous toxins and decrease the duration of cooking, and thereby, energy input requirements.
Indigenous food fermentation is one of the oldest biotechnology processes in which microorganisms play an essential role in production
and preservation [1]. During traditional fermentation processes, locally available ingredients, which may be of plant or animal origin, are
converted into edible products by the physiological activities of microorganisms [2].

Fermented beverages are particularly popular worldwide. In the modern era, fermented traditional beverages are a prime subject for
scientific research aimed at understanding the role of microbes and plant components in the fermentation of food materials to produce
nutritional beverages. Traditional alcoholic beverages play an important role in spiritual and cultural life all over the world. Many types
of traditional alcoholic beverages are produced and consumed by various, diverse communities worldwide [3]. Most traditional alcoholic
beverages rely on a starter or fermenter made by natural products, such as various plant components, cereal powders or rice, to mediate
the fermentation process. These types of traditional alcoholic beverages are mostly produced and used by tribal people, where they play
a crucial role [3]. In this context, this short review aims to capture and document the traditional beverages of the tribal communities of
Similipal Biosphere Reserve (SBR), Odisha, India.
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Similipal Biosphere Reserve (SBR)

SBRis located between 21°10" to 22°12" N latitude and 85°58" to 86°42" E longitude, and between 300 m to 1180 m above sea level.
The biosphere reserve has a unique assemblage of a number of ecosystems, such as mountains, forests, grasslands and wetlands that con-
gregate into a contiguous landscape with a range of diverse vegetation types along with habitats of tribal communities [4-9]. The exten-
sive and densely forested hilly tracts of SBR are the home of many tribal communities, such as Bathudi, Bhumija, Gonda, Ho, Kolha, Mahali,
Munda, Pauri Bhuiyan Santhal, and Saunti, including two primitive groups, Hill-Kharia and Mankirdia [10-15]. There are about 61 villages
inside the core and buffer zone and approximately 1,200 villages in the transitional zone, having a total population of approximately 4.5
lakh (i.e. 10%), of which the abovementioned tribes constitute 73.44 % of the total population of Similipal [9,13,16].

These poor tribal communities practice aboriginal culture, customs and rituals and have no or minimal acquired skills. Their main
occupation is food gathering, hunting, collecting forest products and traditional farming or agriculture. Agriculture is performed on lim-
ited land and in limited time. Hence, they do not obtain sufficient food varieties for their livelihood. During agricultural lean agricultural
periods, rice (Oryza sativa), vegetables and some wild pulses are grown. Apart from these food sources, most months of the year, they go
into the forest and collect wild edible food to sustain their lives. They collect fruits, leaves, tubers, roots and seeds. The above scenario
indicates that they mostly use the rice as a staple food along with wild edible foods and some local traditional beverages. Among the bev-

erages, rice wine and palm wine are very common among the tribal communities of SBR.

Beverages of SBR

Rice Wine

The tribal communities of SBR boil rice but is not consumed as boiled rice due to the lack of a sufficient annual supply. Instead, they
convert the rice into rice wine (Figure 1.3 and 1.4). This fermented rice is known locally as Handia. The tribal communities consume it
throughout the year as a main meal along with other wild foods, such as tubers and vegetables. They also sell it in the weekly market to
obtain some petty cash for the purchase of other goods (Figure 1.1 and 1.5). In SBR, the Handia is very important in the day-to-day life of
the tribal communities. The manufacture of Handia relies on microbes, which predominant throughout the fermentation in association
with their functional activities. They use some fermenter (Figure 1.2) and specific plant components to produce an enjoyable and effec-
tive Handia. The fermenter is locally known as “Bakhar” also starter “Ranu” (Figure 1.2). It is the mixture of some select locally available
medicinal plant parts and rice powder (1:1 w/w)3. This mixture is combined with water to prepare a dough. The small rounded tablets
are prepared and dried under direct sunlight. The dried Ranu tablets (starter) are retained for the fermentation of boiled rice in making
rice wine. The plant parts used to make the starter for rice fermentation by the tribal communities of SBR are listed in Table 1. The starter
is comprised of molds, which produce the amylases that degrade the starch into dextrins and sugars, and yeasts that convert these sugars
to alcohol (Figure 1B) [17-19].

The detailed procedure of preparation of rice wine is presented in Figure 2. The two essential stages involved in rice wine produc-
tion are the saccharification of starch in an aerobic solid-state fermentation and a subsequent alcoholic fermentation. Starters for rice
wine fermentation generally include mycelial fungi, yeasts and bacteria but the mycelial fungi and yeasts have more importance as they
are crucial for both fermentation stages. During the solid-state fermentation, the molds induce saccharification of the rice starch to form
sugars that are fermented into alcohol by the yeasts. The quality of the final product depends mainly on the activities of these microorgan-
isms. The major molds in traditional starters are Amylomyces rouxii, Rhizopus spp. and Mucor spp., and the yeasts generally present are
Saccharomyces cerevisiae, Hansenula spp., Endomycopsis filbuligera and Candida spp. The molds produce a-amylase and amyloglucosidase

(also called glucoamylase) that hydrolyze starch to mainly, glucose but dextrins and maltose are also formed [19-21].
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Figure 1: 1) Selling of roots of C. periara and starter; 2) Ranu tables (starter); 3) Demonstration of traditional wine making; 4) Handia

(rice wine) is consumed by the tribal communities of SBR; 5) Selling of Handia (rice wine) in the weekly haat by the tribal communities
of SBR for petty cash.

Rice (Oryza sativa)

Cooking

Aerobic solid state fermentation

More water is added to make
an aqueous solution

Alcohol fermentation

Rice wine (Handia)

Figure 2: Preparation of rice wine in Similipal biosphere reserve (Odisha, India) by the tribal communities.
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Palm Wine

In almost all part of SBR, palm trees grow. The sap obtained from the stem of the palm tree (Phoenix sylvestris; local name: Khajuri)
is fermented to produce an alcoholic beverage called palm wine or Taadi [14]. Palm wine is either consumed fresh as it is brought down
from the tree or as a fermented beverage. It is a light brown, sweet liquid containing 10 - 18% w/w sugar, which after fermentation results
in the formation of a product containing as much as 9% v/v ethanol and sour in taste [2]. The palm wine fermentation is always an alco-
holic-lactic-acetic acid one, involving lactic acid bacteria (LAB) (Lactobacillus spp.), yeast (Saccharomyces spp.) and acetic acid bacteria
(Acetobacter spp.), as well as other bacterial species, such as Leuconostoc sp. and Zymomonas sp., may be present and all are early bacterial
inhabitants of the palm sap. S. cerevisiae carries out the alcohol fermentation. The main ingredient of the fresh sap is sucrose (12 - 15%
weight basis). There is negligible reducing sugar, although glucose, fructose, maltose and raffinose are present. In addition to sugar, the
sap also contains 0.23% protein, 0.02% fat, mineral matter and ascorbic acid (5.7 mg/100 ml). During the first 24 hours of fermentation,
more than half of the total sugars are fermented. Sucrose is always rapidly degraded. Acetic and lactic acids are produced along with
ethanol during fermentation. After approximately 36 - 48 hours, the concentration of ethanol reaches a maximum of 5.0 - 5.28% v/v; the
concentration of ethanol soon starts to decrease if the palm wine is stored for a long period. The original palm sap is approximately pH
7.2 and after 8 hours it has decreased to pH 5.5 - 5.8 [22,23].

Role of Microbes in Making Traditional Wine

Fungi (molds) and bacteria are the prime microbes involved in generating traditional wine. Traditional wine typically has an alcohol
content of 18 - 25% v/v. During the production of traditional wine, microbes convert the starch into simple sugars, prior to alcohol con-
version [24]. The alcohol level in traditional wine is inversely proportional to the sugar content of the base. The quality, aroma and taste
of the traditional wine are influenced by the volatile hydrocarbon composition and production of secondary metabolites by the action of
microbes during fermentation. Microbes also decrease the weight of the base/cereals/rice by the fermentation process. In 2011, Rhee and

his co-worker showed the presence of LAB and the role of LAB in rice wine production [25,26].

Conclusion

Traditional wine is the prime food for the tribal communities of SBR, Odisha, India. They mostly use Handia (rice wine) and Taadi (palm
wine) obtained from rice (O. sativa) and stem sap of Phoenix sylvestris, respectively. A natural fermenter or starter, locally known as “Ranu”
in SBRis used, which comprises powdered rice and plant parts of select, locally available medicinal plants. The starter provides beneficial
microbes, which play an essential role in traditional wine making. They convert the starch to sugars, which degrades to produce alcohol.

These traditional wines have a crucial socio-economic importance among the tribal communities of SBR.
Bibliography

1. Dung NTP. “Vietnamese rice-based alcoholic beverages”. International Food Research Journal 20.3 (2013): 1035-1041.
2. Steinkraus KH. “Handbook of indigenous fermented foods”. New York, NY: Marcel Dekker Press (1996): 605.

3. Panda SK, et al. “Process characteristics and nutritional evaluation of Handia- a cereal based ethnic fermented food from Odisha”.
Indian Journal of Traditional Knowledge 13.1 (2014): 149-156.

4. Behera KK. “Ethnomedicinal plants used by the tribals of Similipal bioreserve Orissa, India: a pilot study”. Ethnobotanical Leaflets 10
(2006): 149-173.

5.  Reddy CS,, et al. “Phytosociological observation on tree diversity of tropical forest of Similipal biosphere reserve, Orissa, India”. Tai-
wania 52.4 (2007): 352-359.

6. Das S and Das BP. “Similipal biosphere: genesis of histrocity”. Orissa Review (2008): 1-80.

Citation: Jayanta Kumar Patra., et al. “Country Liquors of Similipal Biosphere Reserve, Odisha, India: A Staple Fermented Food of the
Tribal Communities”. EC Microbiology 9.3 (2017): 140-145.


http://www.ifrj.upm.edu.my/20%20(03)%202013/1%20IFRJ%2020%20(03)%202013%20Dung%20(295).pdf
http://nopr.niscair.res.in/bitstream/123456789/26030/1/IJTK%2013%281%29%20149-156.pdf
http://nopr.niscair.res.in/bitstream/123456789/26030/1/IJTK%2013%281%29%20149-156.pdf
http://opensiuc.lib.siu.edu/ebl/vol2006/iss1/17/
http://opensiuc.lib.siu.edu/ebl/vol2006/iss1/17/
http://tai2.ntu.edu.tw/Taiwania/pdf/tai.2007.52.352.pdf
http://tai2.ntu.edu.tw/Taiwania/pdf/tai.2007.52.352.pdf
http://odisha.gov.in/e-magazine/Orissareview/2008/June-2008/engpdf/June-2008-or.pdf

Country Liquors of Similipal Biosphere Reserve, Odisha, India: A Staple Fermented Food of the Tribal Communities

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

144

Thatoi HN,, et al. “Antimicrobial activity and ethnomedicinal uses of some medicinal plants from Similipal biosphere reserve, Orissa”.
Asian Journal of Plant Sciences 7 (2008): 260-267.

Rout SD,, et al. “Ethnomedicinal studies on some pteridophytes of Similipal biosphere reserve, Orissa, India”. International Journal of
Medicine and Medical Sciences 1.5 (2009): 192-197.

Mishra N, et al. “Ethno-zoological studies and medicinal values of Similipal biosphere reserve, Orissa, India”. African Journal of Phar-
macy and Pharmacology 5.1 (2011): 6-11.

Saxena HO and Brahmam M. “The flora of Similiphar (Similipal), Orissa, with particular reference to the potential economic plant”.

Bhubaneswar, India: Regional Research Laboratory (1989): 231.
Pandey AK, et al. “Medicinal plants of Similipal biosphere reserve”. Journal of the Indian Botanical Society 79 (2000): 52-53.

Pandey AK and Rout SD. “Ethnobiology of Simlipal biosphere reserve”. In: XIII annual conference of Indian association for Angio-
sperm taxonomy and international symposium on plant taxonomy: Advances and relevance. Bhagalpur, India: Bhagalpur University
(2003): 85-86.

Mishra BK. “Conservation and management effectiveness of Similipal biosphere reserve, Orissa, India”. Indian Forester 136.10
(2010): 1310-1326.

Kumar S., et al. “Study of wild edible plants among tribal groups of Similipal biosphere reserve forest, Odisha, India with special

reference to Dioscorea species”. International Journal of Biological Technology 3 (2012): 11-19.

Misra RC,, et al. “Genetic resources of wild tuberous food plants traditionally used in Similipal biosphere reserve, Odisha, India”.
Genetic Resource Crop Evolution 60.7 (2013): 2033-2054.

Upadhyay S., et al. “Linkages between agriculture and forest: Case study from three tribal villages located in a biosphere reserve of
India”. Geo-Eco-Trop: International Journal of Tropical Ecology Geography: Revue Internationale d’Ecologie et de Geographie Tropicales
36 (2012): 39-48.

Lim G. “Indigenous fermented foods in South East Asia”. ASEAN Food Journal 6 (1991): 83-101.

Motarjemi Y and Nout MJR. “Food fermentation: A safety and nutritional assessment. Joint FAO/WHO workshop on assessment of

fermentation as a household technology for improving food safety”. Bulletin World Health Organization 74.6 (1996): 553-559.

Nout MJR and Aidoo KE. “Asian fungal fermented foods”. In H. D. Osiewacz (Ed.), The Mycota. Berlin, Germany: Springer (2002): 23-
47.

Cook PE,, et al. “Fungal growth during rice tape fermentation”. Letters in Applied Microbiology 13.3 (1991): 123-125.

Crabb WD. “Commodity scale production of sugars from starches”. Current Opinion in Microbiology 2.3 (1999): 252-256.

Aidoo KE,, et al. “Occurrence and function of yeast in Asian indigenous fermented foods”. Federation of European Microbiological
Societies Yeast Research 6.1 (2006): 30-39.

Joshi VK, et al. “Fruit based alcoholic beverages”. In VK Joshi, A Pandey (Eds.), Biotechnology: Food fermentation. Ernakulam, India:
Educational Publishers (1999): 647-744.

Citation: Jayanta Kumar Patra., et al. “Country Liquors of Similipal Biosphere Reserve, Odisha, India: A Staple Fermented Food of the
Tribal Communities”. EC Microbiology 9.3 (2017): 140-145.


http://scialert.net/fulltext/?doi=ajps.2008.260.267
http://scialert.net/fulltext/?doi=ajps.2008.260.267
http://www.academicjournals.org/article/article1379192938_Rout%20et%20al.pdf
http://www.academicjournals.org/article/article1379192938_Rout%20et%20al.pdf
http://www.academicjournals.org/article/article1380792195_Mishra%20et%20al.pdf
http://www.academicjournals.org/article/article1380792195_Mishra%20et%20al.pdf
http://indiaenvironmentportal.org.in/files/Similipal%20Bios.pdf
http://indiaenvironmentportal.org.in/files/Similipal%20Bios.pdf
https://www.researchgate.net/publication/314104196_Study_of_wild_edible_plants_among_tribal_groups_of_Simlipal_Biosphere_Reserve_Forest_Odisha_India_with_special_reference_to_Dioscorea_species
https://www.researchgate.net/publication/314104196_Study_of_wild_edible_plants_among_tribal_groups_of_Simlipal_Biosphere_Reserve_Forest_Odisha_India_with_special_reference_to_Dioscorea_species
https://link.springer.com/article/10.1007/s10722-013-9971-6
https://link.springer.com/article/10.1007/s10722-013-9971-6
https://www.researchgate.net/publication/258048678_Linkages_between_Agriculture_and_Forest_Case_Study_from_three_tribal_villages_located_in_a_Biosphere_Reserve_of_India
https://www.researchgate.net/publication/258048678_Linkages_between_Agriculture_and_Forest_Case_Study_from_three_tribal_villages_located_in_a_Biosphere_Reserve_of_India
https://www.researchgate.net/publication/258048678_Linkages_between_Agriculture_and_Forest_Case_Study_from_three_tribal_villages_located_in_a_Biosphere_Reserve_of_India
https://www.ncbi.nlm.nih.gov/pubmed/9060215
https://www.ncbi.nlm.nih.gov/pubmed/9060215
http://onlinelibrary.wiley.com/doi/10.1111/j.1472-765X.1991.tb00587.x/abstract?systemMessage=Wiley+Online+Library+will+be+unavailable+on+Saturday+01st+July+from+03.00-09.00+EDT+and+on+Sunday+2nd+July+03.00-06.00+EDT+for+essential+maintenance.++Apologies+for+the+inconvenience.
https://www.ncbi.nlm.nih.gov/pubmed/10383865
https://www.ncbi.nlm.nih.gov/pubmed/16423068
https://www.ncbi.nlm.nih.gov/pubmed/16423068

Country Liquors of Similipal Biosphere Reserve, Odisha, India: A Staple Fermented Food of the Tribal Communities

145

24. Dung NTP, et al. “Characteristics of some traditional Vietnamese starch-based rice wine fermentation starters (men)”. LWT - Food
Science and Technology 40 (2007): 130-135.

25. Rhee S, et al. “Importance of lactic acid bacteria in Asian fermented foods”. Microbial Cell Factories 10.1 (2011): S5.

26. KelL, etal “Molecular identification of lactic acid bacteria in Chinese rice wine using species-specific multiplex PCR”. European Food
Research and Technology 239.1 (2014): 59-65.

Volume 9 Issue 3 June 2017
© All rights reserved by Jayanta Kumar Patra,, et al.

Citation: Jayanta Kumar Patra., et al. “Country Liquors of Similipal Biosphere Reserve, Odisha, India: A Staple Fermented Food of the
Tribal Communities”. EC Microbiology 9.3 (2017): 140-145.


http://www.sciencedirect.com/science/article/pii/S0023643805001763
http://www.sciencedirect.com/science/article/pii/S0023643805001763
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3231931/
https://link.springer.com/article/10.1007/s00217-014-2193-0
https://link.springer.com/article/10.1007/s00217-014-2193-0

	_GoBack

