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Abstract

Traditional fermented beverages are intricately tied to the culture and heritage of indigenous groups
worldwide. The methods and components involved in crafting alcoholic drinks vary depending on the
availability of raw materials in distinct locales. The majority of these beverages are cereal-based, often
incorporating indigenous plant elements to lend a unique flavor profile. These ethnically fermented
drinks contain bioactive compounds with potential nutraceutical and therapeutic properties. Local
starter cultures, composed of a variety of wild herbs, are employed in the beverage-making process,
each with its own documented medicinal benefits. This review paper highlights the abundant ethno
medicinal qualities of these plants. Rice emerges as the predominant substrate for beverage production
among most tribal communities, while finger millet, barley, and sugarcane are used in smaller
quantities. Of all plant parts, leaves are found to be the most utilized in creating starter cultures,
whereas stems are least employed. These beverages offer notable health advantages due to the diverse
plant components in the starter cultures. The present review focuses into the preparation, chemical
composition, and medicinal properties of these beverages.

Keywords: Fermented beverages, health benefits, starter culture cake, medicinal plants, chemical
constituents

Introduction

A beverage refers to a liquid concoction specifically crafted for human consumption, often
providing energy in the form of sugar or alcohol. Among various tribal communities in India,
the traditional making of alcoholic drinks is a common household tradition. The practice of
naturally fermenting foods has been widely embraced since ancient times. The geographical
setting of these tribal communities greatly influences the choice of local herbs and substrates.
In the North-Eastern (N.E.) states of India, many tribal communities engage in the
preparation and consumption of traditionally made rice beer, using diverse rice varieties
along with plants, fruits, and flowers. Each tribe develops its unique starter culture cakes for
fermentation, blending different parts of various plants. The shapes and sizes of these starter
cultures may vary among different tribal groups [l .Fermentation, a natural process where
carbohydrates are transformed into alcohol and other compounds by anaerobic microbes, is a
biological oxidation method utilized by specific microorganisms for their energy needs [,
For the tribal communities in developing countries, fermented food holds significant
importance due to its cost-effectiveness, especially as many tribes spend their lives in forest
environments, relying on fermented products 1.

In Northeast India, various ethnic tribes regularly consume rice beer in different forms,
attributing numerous therapeutic and medicinal properties to it. Nearly all tribes have their
version of the traditional drink, each differing significantly in name, ingredients, and
preparation methods, often passed down orally through generations. Rice beer plays a vital
role in the socio-cultural fabric of tribal communities, being associated with occasions such
as celebrations, ritual ceremonies, festivals, weddings, and even funerals [,

These traditional alcoholic beverages are believed to offer notable health benefits, aiding in
the prevention and treatment of gastrointestinal diseases, insomnia, headaches, diarrhea,
body aches, inflammation, expelling worms, cholera, and urinary problems ©-71,
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Reports from Northeast India suggest that rice beer contains
nutritional and antioxidant properties due to compounds
such as phenolic acids, polyphenols, and flavonoids [,
Ethnic beverages, typically containing lower alcohol content
than commercial liquors like whiskey, rum, and brandy, are
often categorized as beer and wine. These traditional
practices have offered valuable insights to the modern liquor
industry. However, many of these age-old ethnic practices
remain undocumented, leading to a lack of scientific
analysis 1,

This review aims to explore the diverse methods of starter
culture preparation across different communities, the
essential plant ingredients for starter cultures, and the types
and preparation techniques of substrates. It also seeks to
understand the varied methods of preparing fermented
beverages by ethnic groups in the eastern and north-eastern
regions of India, summarizing their sources, chemical
compositions, and health advantages.

Making starter cultures by diverse ethnic communities
Starter cakes and alcoholic beverages acquired different
names in different tribal dialects but the preparation of
starter cakes in all communities is almost the same.

Bakhar is a mixture of various plant parts and powdered
rice. For Bakhar preparation various plant ingredients are
collected from the local forest and their parts are dried and
mixed with rice to prepare dough for making bakhar [,
Umhu or humao is a mixture of rice and various plant parts
used by dimasa tribe for judima beverage preparation.
Glutinous rice is soaked in water until it is softened. It is
then ground in a wooden or metallic mortar and pestle called
rimin along with the bark of thempra plant. The old rice
cake (15-20 g) was then powdered and mixed with the new
rice cake. New rice cake is then kept in dark for at least 24
hours, and then it is sun- dried till it becomes hard properly
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[0, Emao is the starter cake prepared by bodo community of
Assam to produce rice beer called Zu, which are prepared
from husked rice. The mishing tribal population prepares
rice beer from starter cakes made of rice flour mixed with
dry powdered leaves of different plants and in addition to
which they add seeds of Piper longum. They use half-boiled
sticky rice as substrate and directly mix it with starter
culture kusure but sometimes they add rice husk with the
above preparation. The former is known as nagin-apong and
later as poro-apong.

For eu preparation moaa serves as a source for
microorganisms which are added for the initiation of
fermentation. Moaa is made up of locally grown rice powder
and variations come with the addition of formulated
medicinal plants. Rice cakes are made with variable
diameters. Charcoal is added to the rice cakes to prevent
fungal growth. The old starter culture is sprinkled over the
new one. Then finally the “moaa” is sun-dried and moaa is
ready for use M1, Amao is traditionally prepared starter cake
from plant parts and soaked rice grain. A little amount of
previously prepared amao which acts as an inoculant is
mixed with the powder. A little amount of water is added to
make a sticky paste and then made into a small round flat
cake. The cakes are then kept on clean, dry paddy straws
spread on a songrai (a round bamboo craft) and again
covered with straws. This process continues for a couple of
weeks until the amao becomes hard; these are ready to be
used in brewing rice beer 2, For the preparation of epop,
glutinous rice soaked in water for about 2 hrs, ground
together, and mixed properly with semi-dried powder of
leaves or the whole plant/plant parts. A little amount of
water is added for making dough followed by the
preparation of oval-shaped balls [°l. That’s how starter
culture is made by different tribes from different origins in
India.

Utilizing plant parts for starter cake

® Fruit

m Leave
Root
Rhizome

m Bark

m Flower

Fig 1: Plant parts used for the creation of starter culture cake
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Fig 2: Key plant compounds and their positive effects on health

Crafting traditional drinks from various cultures
Judima

For preparing judima rice is boiled and allowed to cool. It is
mixed with powdered humao, one large-sized humao is
sufficient for 5 Kg of rice and kept in a large container
which is covered with jute gunny bags. After 5-7 days,
slightly yellowish juices come out from the fermented mass
which indicates the completion of the fermentation process.
This can further be diluted with water and filtered for
consumption 1,

Apong

Apong is a mixture of rice and starter cake apop pitha. The
earthen pot is used as a fermentor and before starting the
fermentation process, it is fumigated by placing it on a
bamboo frame constructed over the fireplace until the pot
turns blackish. Thereafter the boiled rice is spread over a
large banana leaf and allowed to cool. To this, powdered
apop pitha is added (1 apop pitha for 1 kg of rice) and the
whole mixture is kept inside the fermentor and the mouth of
the pot is covered with banana leaves. The fermentor is left
for at least 5 days. A little water is added to the fermented
product and is filtered to get the apong 4],

Rice beer from Tripura

Rice is cooked and spread over a mat for 1 to 2 hours for
cooling. After cooling, an appropriate amount of starter
culture (chuwan beleb) is mixed with cold-cooked rice of
approximately 50 g in 1 kg. The mixture is placed in a
container and covered with banana leaves so that minimum
vapors can escape out of the container, covered with some
rug or old clean cloth, and kept for 3 days. After 3 days,
water is added and kept again for 2 days. The water is
extracted and consumed as un-distilled rice beer. For
distilled rice beer, the mixture is heated, and the vapor is
collected in another container placed on top of the container.
The vapors are allowed to pass through a bamboo into
another container containing cold water for distilled rice

~3~

beer. This rice beer is named sarak in Reang, chuwak in
Debbarma, Jamatia, koloi in Tripuri, and zu in Molsom 241,

Handia

The method of Handia preparation is described by Ghosh et
al., 2014 151, 1t impurities are removed from rice grain and
then boiled. Cooling and drying are sequentially done by
spreading on a clean mat. Then Bakhar is added to the rice
grain otherwise the ferment will rot. Now a pouring mixture
of rice grain and Bakhar is kept in an earthen pot which is
tightly closed with its lid. The pot is then incubated for 3-4
days at room temperature. Finally, the cream-colored,
buttermilk-like filtrate is ready for drinking.

Mahua beverage

Mahua distilled beverage is prepared from the dried flower
of Madhuca indica. Dried flowers are kept in a pot where
some water is added. The pot is closed with an airtight cloth
and kept for 4-6 days till it starts smelling. 3 pots are
required and piled one above the other. The lowest one
contained fermented rice, the middle one remained empty
with several pores at the bottom, and the upper one was
filled with cold water. A pipe is inserted at the side bottom
of the middle pot. The entire set is done on an earthen oven
through a heating process. After heating, the vapor goes up
from the lower pot to the middle one through the pore and
comes in contact with the upper one containing cold water.
Due to cooling, water vapor condenses into the water which
comes down and is collected in a bottle through the pipe.
This watery-colored beverage gives an alcoholic odor
known as chullu or mod €1,

Therapeutic uses of some ethnic beverages

Chhang, a renowned beverage crafted from barley, is a
favorite among the tribal communities of Sikkim and
Darjeeling. Chhang contains ethanol, lactic acid, reducing
sugars, phenolics, and furfurals. It has been documented that
chhang is utilized for addressing issues such as coughs,
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dysentery, fevers, colds, and stomach ailments [7]. The
phenolic compounds found in apong, sujen, and xajpani are
noted for their antibacterial, anti-inflammatory,
antispasmodic, antidiarrheal, antiviral, anticarcinogenic, and
anti-allergic properties (81,

Apong is effective against a range of health concerns
including gastrointestinal issues, skin ailments, respiratory
problems, diabetes, and jaundice. The extract of 'kodo ko
jaanr' is consumed by those recovering from illness and
postnatal women due to its high caloric content I, Eu,
crafted by the Toto tribes from finger millet, contains
chemical compounds with antimicrobial, anti-inflammatory,
anticancer, and anti-arthritic properties. It aids in preventing
water loss and supports hepatic function 2%,

Sujen plays a significant role in stabilizing lipid
peroxidation, inhibiting various oxidizing enzymes, and is
beneficial for gastrointestinal problems, skin conditions,
respiratory ailments, diabetes, jaundice, and is regarded as
an energy booster U, Chuwak, a distilled beverage

https://www.pharmacognosyjournals.com

containing alcohol, reducing sugars, carbohydrates, and
alkaloids, provides protection against colds. The alkaloids
exhibit potent antioxidant activity and possess various
pharmacological benefits such as anti-malarial, antiasthma,
anticancer, and antibacterial properties [4 %1,

Handia, administered to children during stomach ache,
diarrhea, dysentery, and jaundice, is also known for its
cooling properties during the summer. Some women
consume it to address gynecological issues as a medicinal
remedy. This non-toxic, economical product is used as a
dietary supplement and remedy for skin, eye, hair, and heart
health. Plant parts used in the preparation of chullu are
employed to treat chronic diarrhea, dysentery, bleeding
piles, urinary troubles, and other ailments. These plants hold
immense value and could serve as an alternative strategy for
survival among economically disadvantaged populations 22,
The Mahua beverage aids in treating eye diseases and
exhibits analgesic, hepatoprotective, and anti-helminthic
properties 231

Table 1: Active components present in the ethnic fermented beverages

Beverage | Substrate Bioactive components References|
[24,4]
Judima Rice Carbohydrat es, protein, phenols, flavonoids, saponins, terpenoids, glycosides
] ] ] ] [17,25,26, 27]
Chhang Barley Ethanol, lactic acid, reducing sugars, phenolics, furfurals content
Apong Rice Phenolic compounds (gallic acid,catechin, caffeic acid, p-coumaric acid, ferulic acid) [28, 29, 30]
Kodo ko jaanr|Finger millet Alcohol, lactic acid, reducing sugar, carbohydrate, protein, crude fibre, valine 31,32, 18]
. Reducing sugar, carbohydrate, crude protein, ascorbic acid, alkaloids, flavonoids, cardiac 7,33, 34]
Choko Rice . . 133,
glycosides, phenols, saponins
Jou Rice Carbohydrat e, protein, sugar, phenols, tannins, anthraquinones etc (6. 35]
Hor arak Rice Alcohol, protein, carbohydrate, cardiac glycosides, phenols, tannins, saponins, flavonoids [3436, 3]
Eu Finger millet 2- hydroxyprop anoic ac_ld, Ethyl alpha- d- glucopyrano side, octadecanoic acid, [20, 37, 38, 39]
cis-9- hexadecenal, 9-octadecenal
Sujen Rice Phenolic compounds [21]
Xajpani Rice Phenolic compounds (gallic acid, catechin, caffeic acid, p-coumaric acid, ferulic acid [40]
Chuwak Rice Alcohol, reducing sugar, non- reducing sugar carbohydrate [12,14,41]
Handia Rice Alcohol, Lactic acid, Minerals, Phenolic compound [15,42]
Table 2: Plants used in preparation of starter cake and their health benefits
Starter cake Plants used Health benefits References
Umhu/hu mao| Acacia pennata, Piper betle, Buddleja asiatica, Hedyotis Used in the treatment of diseases and physiological [, 26, 43]
(judima) scandens disorders.
Balma Cmnamomu_m Zeylanicum, Ammomum subulat_um, Plpz_ar Iongu_m, Used in the treatment of cough, dysentery, fever, cold, 127, 26]
Ficus religiosa, Humulus lupulus, Inula cuspidate, Micromeria - ’
(Chhang) . . . ; and stomach ailments.
biflora, Origanum vulgare, Rubus sp, Thymus linearis
Phenolic compounds have been reported to have anti-
bacterial, anti-inflammatory, antispasmodic, anti-
Ananus comosus, Artocarpus heterophyllus, Adhatoda vasica, diarrheic, antiviral, and anti- allergic properties and
Actinodaphne obovate, Cinnamomum tamala, Costus specious, having antioxidant effect.
Centella asiatica, Drymeria cordata, Hydrocotyl rotundifolia, [Helps in stabilizing lipid peroxidation and inhibition of
Apo pitha Hydrocotyle sibthorpioides, Ipomoea mauritiana, Kaempferia | various oxidizing enzymes. Phenolic compounds have
(?A pol; ) rotunda, Lygodium flexosum, Lygodium japonicum, Melothrea |been reported to have anti-bacterial, anti-inflammatory,| #4457
pong heterophylla,Musa balbisiana antispasmodic, anti-diarrheic, anti- viral, and anti-
Naravelia zeylavica, Oldenlandia corymbose, Oryza sativa, Piper|  allergic properties and having antioxidant effect.
longum, Piper nigrum, Phogocanthus thyrsiflorus, Pteridium |[Helps in stabilizing lipid peroxidation and inhibition of
aquilinum, Scoparia dulcis, Selaginella sp, Swertia chirata, various oxidizing enzymes. Also effective against
gastrointestinal problems, skin disease, respiratory
ailments, diabetic problems and jaundice.
. L o Because of high calorie, ailing persons and post- natal
Marcha (kodo Plumbago zeylanlca,_Bu_ddIeJa asiatica, Vemonia cinerea, women consume the extract of kodo ko jaanr to regain 5, 46]
ko jaanr) Zingiber officinale
strength.
Bakhar/s A nanas c%mosgs, Ar;ocarpus hettérlopr(wjyllzs, Calptropls Known for relieving headaches, body pain,
uruchi/P hab gigantean, Capcicum fructescens, Cleodendrum viscosum, inflammation, diarrhea, and even urinary problem. | [7-4447.48]
Dennstaedtia scabra, Ochthochloa coracana, Plumbago indica, ! s .
(choko) - ) S - Have antioxidant activity.
Saccharum officinarum, Scoparia dulcis, Sida rhombifolia,
Angkur/ Clerodeqdron mfortu_netum, Oryza sat_l\{a, Scoparia dulcis, Helpful against jaundice, diarrhoea, stomach worms, [24]
- Xanthium strumarium, Musa paradisiaca, Artocarpus - . . . .
Amao (jou) . . cholera, gastrointestinal disorder, urinary disorders etc.
heterophyllus, Ananus comosus, Plumbago zeylanica, Capsicum
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annum
Clerodendrum viscosum, Solanum indicum, Cymbopo- gon Used as a medicine in dvsentery and pharvnaitis
Thap (Hor citratus, Ricinus communis, Zingiber officinale, Artocarpus . . ysentery and pnaryngutis. [49]
. - Effective against the epidemic of cholera.
arak) heterophyllus, Ananas comosus, Physalis peruviana, Olax o g
- - . Have antioxidant activity.
acuminate, Xanthium strumarium,
Eleusine coracana, Oryza sativa, Capsicum annuum, Antimicrobial, Prevent water loss, cure hepatic function
Moaa (Eu) Pterospermum acerifolium, Plumbago zeylanica disorder. Anti-inflammatory, anticancer anti- arthritic, 554
Drymaria cordata, Athyrium nigripes Antimicrobial, Anti- inflammatory.
Allium sativum, Artocarpus heterophyllus, Ananus comosus,
Alpinia malaccensis, Alternanthera sessilis, Cinnamomum Reported to have anti-bacterial. anti-inflammator
Mod pitha bejolghota, Costus specious, Centella asiatica, Coffea po . . R . oy [5. 21, 46]
. . - . antispasmodic, anti-diarrheic, anti-carcinogenic b
(sujen) bengalensis, Cyperus sp, Capsicum annum, Drymeria cordata, ; .
- ! . - properties. Removes tiredness and relaxes the body.
Desmodium sp, Desmodium pulchellum, Equisetum sp, Lygodium
flexuosum, Melastoma malabathricum, Mussaaenda roxburghii
Have anti- bacterial, anti- inflammatory, antispasmodic,
Centella asiatica, Cinnamomum bejolghota, Cissampelos pareira, antl-fjlar&hem,sa ntt:jly[ral, Ign'_[:j-allergl% pr_opertlss,
. Cledendrum viscosum, Croton caudatus, Hydrocotyle _ antioxidant. Stabilizing fipid peroxidation anc
Vekhur pitha ibthorioides. Hedvoti ' b L d fl inhibition of various oxidizing enzymes. Effective [1,6,55-57]
(xajpani) Sibt orpioides, He yotis corymbosa, Lygodium fiexuosum, against gastrointes- tinal problem, skin disease
Naravelia zeylanica, Oryza sativa, Pteridium aquilinum, Piper : - S ! - :
: . e 1 . - respiratory ailments, diabetic problems and jaundice.
nigrum, Sida rhombifolia, Smilax perfoliata . . - .
Energy drink, relieves body ache, urinary disorders,
dysentery, headache.
. . N Protection against Cold.
Chuwan beleb Moringa oleifera, Dysoxylum blume, Mar|_<h'am| aSt'pL."ata’ Alkaloids show strong antioxidant activity. It has anti- [58-60]
Artocarpus heterophyllus, Saccharum officinarum, Litsea - - - : .
(chuwak) malarial, antiasthma, anticancer and antibacterial
monopetala :
properties.
Cissampelos Parel_ra, _Ruellla tuberosa, Lygodium smithianum, Presence of phenolics and flavonoids can correlate with
Madhuca longifolia, Elephantopus scaber, Holarrhena . . . .
- - free radical scavenging and anti-mutagenic property of
pubescens, Andrographis paniculta, Asparagus racemosus, - .
Bakhar the product that prevents risk of heart disease. Used as 6168
; Acorus calamus X . ; [61-68]
(handia) Symplocos racemose, Piper longum, Hemidesmus indicus, Cassia a remedy for skin, eye and hair and heart- protective
ymp » TIpEr fongum, He . e agent. Used to treat fever, dysentery, Diarrhea and
senna, Polygala crotalariodes, Oscimum basilicum, Rubia necoloical complaints
cordifolia, Parmelia perlata 9y Y P )
Discussion 4. Prakash D, Gupta C, Sharma G. Importance of
The primary compounds in traditionally crafted drinks phytochemicals in nutraceuticals. J Chin Med Res Dev.
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