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Ethnic study on bastenga, a fermented
bamboo shoot product of Nagaland,
India

Lydia Yeptho*, T. Ajungla and
Keviphruonuo Kuotsu
Department of Botany, Nagaland University, Lumami 798 627, India

Bamboo shoots are a local delicacy among the Naga
tribe of Nagaland, India and the art of fermentation
methods marks the ethnic diversity within the region.
Bastenga, a fermented bamboo shoot product of Naga-
land celebrates its existence in the culinary practice of
tribal homes and forms an integral part of their live-
lihood. Womenfolk representing various tribes from
different parts of the state were interviewed through
questionnaires to document the traditional methods of
preparation of bastenga by the various tribes. The
ethnic tradition built around bastenga involves men
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collecting tender shoots from the wild whereas the
preparation involves women and children. The tradi-
tional knowledge is mostly passed from mothers to
their daughters. The indigenous method of prepara-
tion varies among the different tribes, while most
methods overlap. Data on gastronomy provide cumu-
lative information across the state. The tribal com-
munities share a common gastronomy, which further
contributes to the socio-economic and cultural ethnicity
of the region.

Keywords: Bamboo shoot, ethnic diversity, fermenta-
tion methods, traditional method, tribal communities.

BAMBOO serves as a minor forest produce that sustains
the livelihood of tribal communities' and the diverse use
of bamboos connects the biodiversity and livelihood of a
region®. India accounts for the second largest bamboo
reserve in the world and about 14 mha is occupied by
bamboo forests®. Within India, the North East states, viz.
Arunachal Pradesh, Assam, Meghalaya, Manipur, Mizo-
ram, Nagaland, Sikkim and Tripura, harbour the greatest
bamboo diversity. About 58 species belonging to 18
genera are recorded in this region®. Nagaland lies
between 25°06'-27°04'N lat. and 93°20'-95°15’E long.,
and covers an area of 16,579 km>. The bamboo forest
cover area in this state is 4902 km?® (ref. 3) and the chief
form of subsistence agriculture is shifting cultivation.
Bamboo shoots are a common local delicacy in Nagaland.
Some species of bamboo which are used as edible shoots
are Bambussa bambos, Bambusa balcooa, Bambussa tul-
da, Chimonobambusa callosa, Dendrocalamus hamiltoni,
Dendrocalamus hookeri, Dendrocalamus giganteus and
Melocanna baccifera’. Bamboo shoots are harvested dur-
ing the months of June to October and are consumed as
tender shoots, sun-dried, fermented or made into pickles.
Very few reports are available on the potential produc-
tion, market availability and cost-benefit analysis survey
of edible bamboo species®. This study aims to document
the traditional methods of fermenting bamboo shoot by
the various tribes in Nagaland and the gastronomy of the
Nagas associated with it.

Nagaland embodies the scenic beauty of fields and ter-
rains with a unique culture and traditions. Celebrations
eulogizing folk songs and dances occurs throughout the
year characterized by ebullient tribes. There are 16 major
tribes and several minor tribes inhabiting the 12 districts
of Nagaland. For this study, 5-7 households each were
selected from Longleng, Kohima, Zunheboto, Phek,
Mokokchung, Tuensang, Mon and Wokha districts of the
state and the womenfolk were interviewed through ques-
tionnaires to document the traditional methods of prepa-
ration of bastenga by the various Naga tribes. Data on
gastronomy provide cumulative information across the
state, where the culinary and ethical values of traditional
dishes cooked with bastenga (fermented bamboo shoot)
and bamboo shoot have been discussed.
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Bastenga is the common name of fermented bamboo
shoot in Nagaland; however it is known by various other
names according to the language of each tribe in Nagal-
and. Regarding the origin of this name, ‘bas’ means
‘smelly’ and ‘tenga’ means ‘sour’. Bastenga is of two

Figure 1. a, Wet bastenga and b, dried bastenga.

Figure 2 a—d. Common bamboo species found used for preparing bas-
tenga by the Naga tribe in Nagaland.

Figure 3 a—d. Pictorial representation of the common traditional
methods of preparing bastenga by the Naga tribe.
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types — dried and wet. The wet bastenga is off-white in
colour (Figure 1 a), whereas dried bastenga is golden
brown (Figure 1) and both types give off a pungent
smell. It is acidic in nature, pH is 4.7 and contains
33.07 g/100 mg of carbohydrates, 52.1 g/100 mg of pro-
tein and 0.27 g/100 mg of crude fibre’. A variety of
edible bamboo species are used for the preparation of
bastenga, which are either collected from the wild or pur-
chased from various markets across the state. Figure 2 a—
d shows the common bamboo shoot species found in
Nagaland used for preparing bastenga. The ethnic tradi-
tion built around bastenga involves men collecting tender
shoots from the wild, whereas the preparation involves
women and children. Thus the traditional knowledge is
mostly passed from mothers to their daughters. The indi-
genous method of preparation varies among the different
tribes and within the sub-tribes, although the methods
seem to overlap. Figure 3 a—d shows the common tradi-
tional methods of preparing bastenga by the various Naga
tribes in Nagaland.

(i) Traditional method of preparation of rhiichak by
Lotha tribe of Wokha.

Tender shoots collected and sheaths removed using evo
(traditional dao).

Pounfed using traditional wooden mortar and pestle.
Put irito bamboo basket lined with banana leaves.
Contiiner kept at the bottom to collect the juice.
Left in the shade to ferment for 2—-3 months.

\2
Rhiichak (wet bastenga).

Separated and sun-dried using bamboo mats.

Rhiichon (dry bastenga).
(i1) Traditional method of preparation of akuthu by
Sumi tribe of Zunheboto.

Tender shoots, with sheaths removed.
\2

Washed thoroughly and cut into thin slices.

Bamboo shoot put in an airtight container filled with
water.
{
Left to ferment in the shade for 2—3 months.
{
Akuthu.

(iii) Traditional method of preparation of itsiik by Ao
tribe of Mokokchung.

CURRENT SCIENCE, VOL. 120, NO. 4, 25 FEBRUARY 2021
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Tender bamboo shoots collected, sheaths removed.

\2
Washed thoroughly and pounded (with or without the in-
ternodes).

\J

Cone-shaped bamboo basket lined with banana leaves.

Small hole made at the bottom of the basket.
l

Container kept at the bottom to collect the juice.

Left to ferment in the shade for 4-6 days.
l
Itsiik.

(iv) The Konyak tribe of Mon also follows the same
method as the Ao tribe, except that the bamboo shoots are
not completely pounded but slices are also added before
fermentation. This is called meisong by the Konyak tri-
bes.

(v) Traditional method of preparation of nyisam by
Phom tribe of Pongching village, Longleng.

Tender bamboo shoots collected.
2
Culms removed and washed thoroughly.

\!
Crushed lightly and put into a bamboo basket.
\!

Covered and placed in a container at the bottom of the
basket.

2
Left to ferment in the shade for 2—-3 months.

\J

Nyisam.

(vi) Traditional method of preparation of kese by An-
gami tribe of Kohima.

Tender shoots collected.
l

Sliced and placed on top of one another.
l

Covered with banana leaves.

l

Placed in a small pit in the ground.

Heavy stone placed on the top.

l
Fresh bamboo shoots added subsequently on the top (7-9
days).

\!

Covered with banana leaves.
l
Left to ferment for 6-7 months.

\)

Kese.
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(vii) Traditional method practised by the Sumi tribe of
Zunheboto district, Chakhesang of Phek district, Angamis
of Kohima district and Eastern Naga tribe (minor tribe) of
Tuensang district.

Tender bamboo shoots collected.
l
Sheaths removed and cleaned properly.

l

Washed thoroughly and cut into thin slices.
\2
Put in airtight containers.

Left to ferment in the shade for 3—6 months.
l

Strong smell is emitted.
l

Ready to consume.
l

Akuthu/Kaviiba/Kese.

Traditional dishes prepared by the Nagas using bastenga
are as follows:

(i) Pork bastenga: This is the most popular ethnic dish
of the state. Pork is prepared using spices such as ginger
and garlic. The addition of bastenga enhances the flavour
of the curry and gives a unique aroma.

(i1) Fish with bastenga: This is another popular dish of
the Nagas. Generous amounts of bastenga and chillies
along with other spices are added to prepare the curry.

(iii) Machihan: This is a famous ethnic chutney pre-
pared by the Lothas using bastenga and chillies as a
major ingredient. This dish forms a daily part of their diet
and is served in all the restaurants across Wokha district.

(iv) Itsuk aon: It is an ethnic dish prepared by the Ao
Nagas using fermented yam leaves and bastenga. It is
also served in many restaurants across the state.

(v) Vegetable curries: Bastenga is used in almost every
vegetable curry preparation. It is mostly used with potato.
The brine/juice of bastenga is added while preparing
vegetable curries.

Other traditional dishes using bamboo shoots are the
following.

(i) Akuthu kibe. The fresh shoot is cleaned thoroughly
and soaked overnight. The water is drained-off the next
morning and freshwater is added again and left overnight.
This process is repeated for 3—4 days. The bitterness or
acidity is removed, and the bamboo shoots are cooked
with Colocasia roots.

(i1) Fried bamboo shoots. The tender, fresh shoots are
washed properly and cut into thin slices. They are pan-
fried with salt and a few green chillies.

Bastenga is sold at a good price in the local markets.
The Lotha tribe of Wokha prepares the best ethnic bas-
tenga in the state. The brine or juice extracted during
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fermentation is also used as a condiment in various cur-
ries. The shelf-life of bastenga is up to 2 years, with
proper measures of handling the shoots while fermenting.
The Ao Naga tribe believes that use of hands should be
avoided while fermenting; alternatively a spoon could be
used. Also, the local people believe that only an expert
should be involved in processing the bamboo shoots as
the quality of the product may degrade or cause spoilage
(oxidation) due to careless handling. The locals believe
that bastenga has properties that neutralizes certain aller-
gens that may be present while cooking; however, exces-
sive use leads to stomach ailments owing to its acidic
nature. The brine/juice is used as a stimulant to treat bee
stings.

‘Generous heart, generous plate’ is the story of every
Naga kitchen. Bastenga marks its popularity in the tribal
homes, which is evident by the markets that continue to
thrive in the region. The overlapping of traditional
methods of preparation among the various tribes could be
due to the availability of similar resources in the region.
However, the selective taste on traditional gastronomy
contributes to strengthening culinary culture and fermen-
tation techniques in Nagaland.

Competing interests: The authors declare no conflict of
interest.
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A new modified nutrient media for
cultivation of Actinobacteria

A. N. Ganeshamurthy*, B. Saritha, T. K. Radha
and P. Panneerselvam

Division of Soil Science, ICAR-Indian Institute of Horticultural
Research, Hessaraghatta, Bengaluru 560 089, India

The growth of Actinobacteria was evaluated in a new
modified nutrient agar media (MNA) supplemented
with 1% sodium chloride (NaCl) and compared with
the universally accepted media which are under regu-
lar use. Thirteen different Actinobacterial isolates
were evaluated for their growth in both solid and liq-
uid media in MNA along with four regularly used me-
dia ISP-2, kenknight, starch casein and nutrient
media. Results indicated that eight isolates (Strepto-
myces bulli, Streptomyces griseorubens, Streptomyces
viridobrunneus, Streptomyces A3, Streptomyces AT,
Streptomyces All, Streptomyces A12 and Streptomyces
A13), out of thirteen isolates could grow significantly
faster on MNA compared with other solid agar media.
Similarly, growth in liquid media recorded by optical
density (OD) indicated that three isolates (S. griseoru-
bens, S. viridobrunneus and A7) showed significantly
higher OD followed by ISP-2, nutrient, starch casein
and kenknight broth after seven days of incubation.
All the isolates except S. viridobrunneus and Strepto-
myces A12 could tolerate NaCl concentration upto 6%
in liquid modified nutrient broth. The present study
showed that Actinobacteria can be successfully grown
faster with full pigmentation at 1% NaCl concentra-
tion and they can tolerate up to 5% NaCl concentra-
tion, in the new proposed MNA media.

Keywords: Actinobacteria, modified nutrient
media, optical density, sodium chloride.

agar

PREPARATION of suitable culture medium is one of the
prerequisites to study microorganisms and for their com-
mercial exploitation. Selection of the medium is essential
for isolation and multiplication. Bacterial media can be
simple or complex synthetic media, where they vary in
nutritional make-up. Different microorganisms thrive at
different environments and have variety of growth re-
quirements — like pH, osmotic conditions, nutrients and
temperature. Due to lack of sufficient variability of media
composition, replication of the exact environmental con-
ditions in the laboratory and in commercial multiplication
is difficult'. Several selective and differential media have
been formulated, with varying components that differen-
tiate one group of organism from another, for example,
MacConkey Agar and Blood Agar. Supplementing with
additional specific components, alternative media were
prepared to help in further selective culturing of bacteria.
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