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ABSTRACT

Adi Tribe

The increasing trends of health consciousness among consumers have stimulated the field of functional
foods. The plant based functional foods or food constituents have been investigated for their role in
disease prevention and have dazzled the scientific community with its potentiality and “Bamboo” is one
of them. Bamboo is not popular as food but is consumed fresh, fermented or canned. The young shoots
are rich in nutrients and nutraceuticals which make it an important food with numerous health benefits.
Keeping in view the unexplored and unutilized potential of bamboo shoot as food, an attempt has been
made for biochemical profiling of raw bamboo shoot and its fermented product. An increase in non
reducing sugar, total starch and cellulose content was observed in the fermented product whereas a
significant decrease in anti- nutritive factors phytic acid, tannins and cyanogens was observed as a result
of fermentation. The decreases in anti- nutritive factors suggest that fermented products are more
suitable for consumption.
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1 Introduction
Bamboo is the member of the family Poaceae which is almost
ubiquitous. More than 1250 species within 75 genera have been
reported worldwide, of which 125 species belonging to 23 genera
have been reported from India (Satya et al., 2010; Satya et al.,
2012) which is also one of the leading country having bamboo
covered area accounting for 12.8% of the total forest cover
(Biswas, 1994). North East India comprises of eight states with
different ethnic groups of diverse populations. Bamboo variously
known as “the cradle to coffin plant”, “poor man’s timber”,
“green gasoline”, “green gold”, etc. is deep rooted in multifarious
form within the culture and tradition of the North- Eastern Indian
people (Nirmala et al., 2011). It is used as food, medicine, fuel,
shelters, hunting, handicraft, etc. by the people of the region
(Sharma & Borthakur, 2008). Bamboo shoots are rich in amino
acids, antioxidants, minerals, glucose, low in fat, is brittle, tender,
delicious and nutritive ( Sonar et al., 2015). Despite of its nutritive
value, acceptability of bamboo shoot as the popular vegetable
crop is very less due to its high pungent and bitter acidic taste
which is attributed to the anti- nutritional components like
cyanogenic glycoside, taxiphyllin [2-(β-D-glucopyranosyloxy- 2 –
(4- hydroxyphenyl) acetonitrile (Vetter, 2000). Hence, the
bamboo shoots are generally boiled for 8 – 10 minutes before
consumption (Choudhury et al., 2011). Cyanogenic glycosides are
inherently produced as a defense arsenal and are abundantly
present in bamboo shoot in the form of taxiphyllin (Sayanika et al,
2013). Excessive intake of cyanogenic glycosides is life
threatening and significantly associated with neurological disorder
called Konzo (Nzwalo & Cliff, 2011). The cyanogenic glycosides
produce in bamboo shoot is broken down to sugars &
cyanohydrins and the latter readily decompose to give rise to

hydrogen cyanide and an aldehyde or ketone (Moller & Seigler,
1999). Fermentation has been reported as one of most economical
and effective way of reducing the anti- nutritional component of
bamboo shoot (Sarangthem & Singh, 2013).
Arunachal Pradesh, the biodiversity hot spot of North-East India is
inhabited by many different major tribes with many different
ethnicities. Among them, Adi tribe is a major tribe inhabited in
different districts like East Siang, West Siang, Lower Dibang
Valley, etc. They are densely populated in the nearby districts of the
mighty Siang River (Figure 1). The Adi tribes in Arunachal Pradesh
uses banana leaves for semi fermentation of shoots and press it
under stones in the water steam for the period of 3- 4 months to
reduce the bitterness (Satya et al., 2010). Traditional method of
fermentation involved chopping of raw bamboo shoots into very
small pieces and placing it in an air tight plastic container. The
fermentation was found to be most effective in reducing some
harmful biochemical components. Adi tribe widely uses bamboo
shoot in almost every dish as fermented or raw or as dried called
eyup because of its delicate flavor and is a chief component of
Arunachal Pradesh food (Choudhury et al., 2012). It is the main
ingredient without which their food would be left incomplete.
Bamboo shoots are used in the dishes of boiled vegetables, cooked
meat, pickles and chutneys. Dishes like lukter, ammin, etc are added
to bamboo shoot for enhancement of flavor. Dishes with bamboo
shoots have no particular ethnic names but many dishes are served
on tables where bamboo shoot is an ingredient.
Present study focused on the quantitative changes occurring in
the biochemical components of the product during fermentation.
Scientific standardization of the traditional fermentation technique
will help in increasing nutritional status of the bamboo shoot.

Figure 1 Map of Arunachal Pradesh showing Adi inhabited districts of Arunachal Pradesh
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Figure 2 Chopped raw bamboo shoot and fermented bamboo shoot.

2 Materials and Methods
2.1 Experimental material
Fresh bamboo shoots purchased from the local market of Pasighat
Town, East Siang District of Arunachal Pradesh, were chopped
into small pieces and were kept in plastic bottles for fermentation.
Fresh and fermented bamboo shoots (Figure 2) were used for the
experiment.
2.2 Biochemical profiling
2.2.1 Total Carbohydrates
The total carbohydrate was estimated by the method of Hedge &
Hofreiter (1962). For this, 100 mg sample was hydrolyzed on
boiling water bath for 3 hrs with 5 ml of 2.5 N HCl, this mixture
was neutralized with sodium carbonate. For analysis, 0.2 ml of
filtrate was taken in test tube and intensity of dark green colour
was measured at 630 nm against a reagent blank.
2.2.2 Starch
Starch content was determined by the method of Hedge &
Hofreiter (1962). Sample (500mg) was homogenized in 80 % hot
ethanol, centrifuged and residue was collected. This residue dried
over a water bath and dissolved in 5 ml of water followed by
addition of 6.5 ml of 52 % perchloric acid and incubation at 0 oC
for 20 minutes. The content was centrifuged at 3000 rpm for 5
minutes. Rest of the procedure is similar to the estimation of total
carbohydrates.

ml of hot 80 % ethanol and the content was centrifuged at 3000
rpm for 5 minutes. The obtained precipitate was dissolved in
distilled water. An aliquot of 0.2 ml was taken and diluted to 2 ml
distilled water and 1 ml of alkaline copper tartarate reagent was
added to each tube. The tube was placed in boiling water for 10
minutes. The tube was allowed to cool down; this was followed
by the addition of 1 ml of arsenomolybolic acid reagent. The
content was incubated for 10 minutes at room temperature and
observation was taken against the blank solution at 620 nm.
2.2.4 Estimation of Non Reducing Sugar
Non reducing sugar was calculated by subtracting reducing sugar
from total carbohydrate and then multiplying it by a factor of
0.95.
2.2.5 Crude Fibre
Crude fibre content was determined by the method described by
Maynard (1970). 2 gram of defatted sample was boiled in 20 ml
of 0.26 N sulphuric acid for 30 minutes. The sample was filtered
and the filtrate was boiled with 20 ml of NaOH solution for 30
minutes. This was followed the washing of filtrate with 1.25 %
sulphuric acid, 50 ml distilled water and 25 ml alcohol. Filtrate
was removed and transferred to ashing dish. The residue was
dried for 2 hours at 130 0C. Then the filtrate was cooled in a
desiccator and weight was taken. After weighing the filtrate was
ignited for 30 minutes at 600±15 0C, cooled in a desiccator and the
weight was recorded.
2.2.6 Cellulose

2.2.3 Reducing Sugar
Reducing sugar was determined by the method described by
Somogyi (1952). For this 100 mg sample was macerated with 5
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Cellulose content was determined by the method of Updegroff
(1969). For this 3 ml of acetic/nitric reagent (150 ml of 80 %
acetic acid and 15 ml of concentrated nitric acid) was added to 1 g
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of the sample and mixed well with the help of vortex mixture.
Tubes were placed in water bath at 100 0C for 30 minutes. The
content was cooled and centrifuged at 3000 rpm for 15 minutes.
The residue was collected and 10 ml of 67 % sulphuric acid was
added to the residue. One ml of this diluted sample was mixed
with 10 ml of anthrone reagent. The tubes were placed in boiling
water bath for 10 minutes. It was cooled and read against the
blank solution at 630 nm.
2.2.7 Pectin
Pectin content of raw bamboo shoot and its fermented product
was estimated as per the methods given by Sadasivam &
Manickam (2008). Ten gm of sample was boiled with 60 ml of
0.01 N HCl for 30 min and filtered under the suction. Obtained
residue was washed with hot water and boiled with 20 ml of
0.05N HCl for 20 min. The filtrate were pooled and the final
volume was made up to 100 ml. 30 ml filtrate was taken in 250 ml
beaker and neutralized with 1N NaOH using phenolphthalein
indicator. Excess of 1N NaOH was added with constant stirring
and allowed it to stand overnight. About 50 ml of Acetic acid
(1N) was added and after five min, 25 ml of 1N calcium chloride
solution was added with stirring and allowed to stand for one
hour, boiled for two minutes and filtered through a pre-weighed
Whatman No.1 filter paper. The precipitate washed with boiling
water until the filtrate became free from chloride (tested the
filtrate with silver nitrate for chloride). The filter paper with the
calcium pectate was dried overnight at 100 0C in a weighing dish,
cooled in a desiccator and weighed. Amount of pectin was
estimated using the formula:

𝑃𝑒𝑐𝑡𝑖𝑛(%) =
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and protein content was estimated by the method as given by
Lowry et al (1951).
2.2.10 Total Free Amino acids
Total free amino acid content was determined by the method
described by Moore & Stein (1948). Bamboo sample (0.5 g) was
ground with the help of mortar and pestle and 10 ml of 80 %
ethanol was added to the homogenate. The content was filtered
and filtrate was collected. 1 ml of Ninhydrin solution was added
to 0.1 ml of aliquot and volume was made up to 2 ml with
distilled water. Tube was placed in boiling water bath for 20
minutes. Tube was allowed to cool down and 5 ml of dilute
solvent was added to each tube. After 15 minutes sample was read
against the blank solution at 570 nm.
2.2. 11 Ascorbic acid
The ascorbic acid content was determined by the method
described by Jagota & Dani (1982). For this, 2 g of bamboo
sample was ground with equal volume of 6 % metaphosphoric
acid and centrifuged at 5000 rpm for 10 minutes then filtered
through Whatman No. 1 filter paper. An aliquot of the sample
extract (0.1 ml) was diluted to 1.2 ml with 3 % metaphosphoric
acid and final volume was made up to 4 ml with distilled water.
To each tube 0.4 ml Folin-ciocalteau was added and mixed well.
The tubes were incubated for 10 minutes at room temperature and
centrifuged at 3000 rpm for 10 minutes. After centrifugation,
supernatant was read against the blank solution at 760 nm. The
ascorbic acid content (mg/100 g) was calculated using the
formula:

(Wt .of filter paper with sample −Wt .of filter paper )×500×100
Volume of filtrate used ml ×Wt .of sample

Vit. C

mg
100g

=

Total volume of the sample x Co nc .of the Vit .C x 100 x 1
Weight of sample x Amount of sample x 1000

2.2.8 Free fatty acid
2.2.12 Thiamine
Free fatty content was determined by the method described by
Cox & Pearson (1962). For this, 1 g of the sample was ground in
50 ml of the neutral solvent. Few drops of 1 % phenolphthalein
indicator were added in the sample and the sample was titrated
against 0.1 N potassium hydroxide with continuous shaking until
a pink colour appeared which persist for 10 -15 seconds. Free
fatty acid was calculated as oleic acid using the equation:
Acid value mg KOH/g
=

Titre value x Normality of KOH x 56.1
Weight of the sample (g)

2.2.9 Protein Content
One gram of bamboo sample was homogenized in 5ml of
phosphate buffer (0.2M, pH 7.2) and centrifuged at 8000 rpm for
20 minutes under cold conditions. The supernatant was collected
Journal of Experimental Biology and Agricultural Sciences
http://www.jebas.org

Thiamine content was determined by the method described by
Sadasivam & Manickam (2008). Five gram of finely ground bamboo
sample was taken in to 250 ml conical flask. 0.1 N sulphuric acid was
added slowly without shaking and was incubated overnight. From
this, 10 ml of extract was pipetted out, in this 3 ml of 15 % NaOH was
added to each separating funnel followed by 3-4 drops of ferricyanide
solution. 15 ml of isobutanol was added rapidly from a measuring
cylinder. Separating funnel was shaken vigorously for 60 seconds and
allowed to develop layers. Bottom layer was drained out. One spatula
full sodium sulphate was added directly into the separating funnel and
was gently swirled to clarify the extract. The clear extract from top
layer was pipetted out into a clean test tube. Series of blank sample
was prepared by pipetting out 10 ml of the extract and the above
procedure was followed but addition of ferricyanide was omitted. The
extract was read against the blank solution at 366 nm.
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2.2.13 Vitamin E
The vitamin E content was determined by the method
described by Rosenberg (1992). Five gram (0.5 g) bamboo
sample weighed and homogenized. 10 ml of 0.1 N sulphuric
acid was added and allowed to stand overnight. The content
was filtered through Whatman No. 1 filter paper. From this,
1.5 ml of standard tissue extract and water were taken in 3
different test tubes. 1.5 ml of ethanol was added to test and
this was followed by the addition of 1.5 ml of xylene to each
tube and centrifugation. 1 ml of xylene layer was transferred
to another tube and 1.0 ml of 2,2’-dipyridyl reagent was added
to it. The test and standard mixture was read at 460 nm against
the blank. 0.33 ml of ferric chloride was added to each tube
and supernatant was read against the blank solution at 520 nm
exactly after 15 minutes.
2.2.14 Phenols
Phenol content was determined by the method given by
Malick & Singh (1980). Collected sample (1 g) was
homogenized in 10 ml of 80 % ethanol. The content was
centrifuged at 10000 rpm for 20 minutes. Supernatant was
collected and evaporated to dryness. Water (5 ml) was added
to dissolve the residue. An aliquot of 0.2 ml were taken and
diluted to 3 ml with distilled water. 0.5 ml of Folin-Ciocalteau
reagent was added to each tube followed by addition of 2 ml
of 20 % Na 2 CO3 after 3 minutes. The tube was allowed to cool
down and sample was read at 650nm against the blank
solution sample.
2.2.15 Tannins
Tannin content was determined by the method described by
Schanderl (1970). Sample (0.5 g) was transferred to a 250 ml
conical flask and 75 ml water was added. The flask was gently
heated and boiled for 30 minutes. The flask was centrifuged at
2000 rpm for 20 minutes. Supernatant was collected in
volumetric flask and final volume was diluted with distilled
water to 100 ml. 1 ml of the sample extract was transferred to
100 ml volumetric flask containing 75 ml water. 5 ml of Folin Denis reagent and 10 ml of sodium carbonate solution was
added and diluted to 100 ml with water. Sample was mixed
well and after 30 minutes, the content was read against the
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minutes with continuous stirring. The content was centrifuged
and supernatant was collected. 10 ml of aliquot was mixed
with 4 ml of FeCl 3 solution and was incubated for 45 minutes
on a hot water bath. The content was centrifuged for 5 minutes
and precipitate was collected and was washed with 20 ml of 3
% TCA, incubated on boiling water bath for 10 minutes and
was centrifuged again for 15 minutes at 3000 rpm. Precipitate
was dispersed in 2ml of water and 3 ml of 1.5 N NaOH was
added to it. The sample was filtered and precipitate was
dissolved in 40 ml hot 3.2 N HNO 3 in a conical flask. 5 ml of
aliquot was transferred to another conical flask and the volume
was made up to 70 ml with distilled water. 20 ml of 1.5 M
potassium thiocyanate was added and after 1 minute the
sample was read against the blank solution at 480 nm.
2.2.17 Cyanogen
Cyanogen content was determined by the method described by
Hogg & Ahlgren (1942). For this, 1 g of the sample was
homogenized in 25 ml of water with 3-4 drops of chloroform.
Paper was cut into strips and was placed in alkaline picrate
solution. Saturated filter paper was placed in hanging position
with the help of a cork stopper inside the conical flask. The
sample was kept for overnight. Colour was eluted by placing
the saturated filter paper in a clean test tube containing 10
ml of distilled water. Sample was read at 625nm against a
reagent blank.
2.3 Statistical analysis
All experiments were performed in triplicate, differences
among control and fermented samples were analysed by One Way ANOVA (Panse & Sukhatme, 1984). Asterisks were used
to identify the level of significance (p ≤ 0.05) of the difference
between control and fermented product.
3 Results
Present study was conducted to assess the biochemical
parameters of bamboo shoot and its traditionally fermented
products consumed by Adi tribes of Arunachal Pradesh, very
interesting and factual results were obtained. The analysis of

blank solution at 700 nm.

variance revealed significant variation between raw and
fermented bamboo shoots for all the analyzed biochemical

2.2.16 Phytic acid:

parameters (except crude fiber, total soluble protein, Vitamin
E and titrable acidity) at 5% critical level. An overall

Phytic acid was determined by the method described by
Wheeler & Ferrel (1971). One gram of finely ground sample
was dissolved in 50 ml of 3 % TCA and incubated for 30

reduction in biochemical components were observed after
fermentation. Carbohydrates, an ideal source of energy was
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found to decrease from 16.46 g/ 100g (raw bamboo shoot) to
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10.76g/100g (fermented bamboo shoot) (Table 1). Similar
pattern was observed in reducing sugar content and the
fermented product exhibit a decrease of 28.4%. However, an
increase in non reducing sugar, starch and cellulose content
was observed after fermentation (Table 1). No significant
change was observed in crude fibre content. Further, free fatty
acids are nutritionally important as it helps in proper
functioning of liver, cell membrane synthesis, etc. The
fermented product was found to contain lower concentration
of free fatty acids with a decrease of 47.48% on fermentation.
An increase in total soluble protein content on fermentation was
observed but the total free amino acid concentration was found to
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decrease in fermented product (0.62 g/100g) as compared to fresh
bamboo shoot (1.24 g/100g) (Table 1). Thiamine, ascorbic acid
and Vitamin E content were also estimated. A 75% and 50%
decrease in ascorbic acid and thiamine concentration was
observed after fermentation respectively but surprisingly there
was no such change observed in case of Vitamin E (Table 1). A
two fold increase in total titrtable acidity was observed whereas an
increase of 15% was observed in case of pectin.
Fermentation leads to decrease in concentration of nearly all the
anti-nutritive factors. A huge decrease of 62.5% was observed for
cyanogens (Figure 3, 4) whereas a decrease of 70% and 44.83%

Table 1 Nutritive components of raw bamboo shoot and its fermented product
Biochemical components

Raw bamboo shoot

Fermented product

CD (P=0.05)

SE(d)

Total carbohydrate (g/100 g)

16.46±0.04

10.76±0.06

0.646

0.277

Reducing sugar (g/100 g)

2.43±0.06

1.74±0.03

0.04

0.014

Non reducing sugar (g/100 g)

7.49±0.06

13.25±0.04

0.672

0.236

Total starch (µg/g)

4.68±0.05

8.91±0.04

0.066

0.023

Cellulose (µg/g)

1.73±0.02

3.14±0.02

0.038

0.013

Crude fibre (%)

5.0±0.1

4.95±0.06

NS

0.014

Pectin (%)

70±0.2

82.5±0.05

0.381

0.134

Free fatty acid (mg/100g)

4.76±0.12

2.5±0.05

0.016

0.006

0.017±0.001

0.024±0.002

NS

0.005

Total free amino acid (g/100g)

1.24±0.06

0.62±0.04

0.016

0.006

Thiamine (mg/100g)

1.5±0.05

0.75±0.03

0.114

0.04

Ascorbic acid(mg/100g)

2.42±0.06

0.66±0.02

0.096

0.034

Vitamin E (mg/100g)

0.48±0.03

0.48±0.04

NS

0.016

Tritrable acidity (Acetic acid) (%)

0.06±0.004

0.12±0.25

NS

0.003

Total phenols (µg/g)

25.4±0.05

7.6±0.1

2.101

0.737

Total protein (g/100g)

Values are mean values ±SD from three replications

Figure 3 Hydrogen cyanide production by (A) Fermented bamboo shoot (B) Raw bamboo shoot
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120**

Anti nutritive components

Raw bamboo shoot
Fermented product
45**

2.9** 1.6**

Phytic acid
(µg/g)

4** 4.6**

Tannins (µg/g)

Cyanogens
(µg/100g)

Figure 4 Effect of fermentation on anti nutritional components of Bamboo shoot. (** represents significant at

was observed in case of total phenols and phytic acid respectively
(Figure 4), however, a slight increase of nearly 13% was observed
in case of tannins (Figure 4)
4 Discussion and Conclusion
Fermentation is one of the most economical methods of
fabricating and preserving food. It leads to improvement in the
shelf life, texture, taste and aroma of the final product as well as
reduces the toxic components. Fermentation of foods can be
achieved through various manufacturing techniques, raw materials
and microorganisms (Blandino et al., 2003). Fermented bamboo
shoots are among the popular cuisines of North Eastern people.
Bamboo shoots are low in calories, high in dietary fiber, and rich
in various nutrients. Bamboo shoot is considered to be a good
source of nutrients such as protein, carbohydrates, amino acids,
minerals, fat, sugars, fiber and inorganic salts (Nirmala et al.,
2011). Besides these beneficial components, it also possess some
detrimental components such as cyanogens, phytic acid etc which
are not good for health. Fermentation is one of the most economic
and effective method for the reduction of these detrimental
components (Sarangthem & Singh, 2013). The Adi tribe of
Arunachal Pradesh has been using the traditional fermentation
process since time immemorial for making variety of cuisines
from the fermented product.
Carbohydrates are the instant source of energy and have a wide
range of beneficial effects on human health. These carbohydrates
help in regulation of blood glucose, insulin, cholesterol and
triglycerides metabolism, bile acid dehydroxylation, protein
glycosylation, etc. Raw bamboo shoot was found to be a good
source of energy with a value of 16.46 g/100g which shows a
decrease on fermentation. Similarly, Nirmala et al. (2008)
Journal of Experimental Biology and Agricultural Sciences
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p≤ 0.05)

suggested that fermentation leads to decrease in total carbohydrate
content of Dendrocalamus giganteus. The reduction in total
carbohydrate content may be due to action of microbial α and β
amylases and its utilization as carbon source by the fermenting
microbes.
Sugar helps in stimulation of the feel good hormone, the serotonin
and is also linked to obesity, heart disease, cancer, severe PMS,
dementia, and diabetes. Its limited consumption is essential
requirement for a healthy life. A decrease in reducing sugar
content and increase in non reducing sugar content of bamboo
shoot was observed after fermentation. The decrease in reducing
sugar may be due to its conversion to some other byproducts
during the process of fermentation (Singh et al., 2011) or might be
due to its utilization as carbon source by the fermenting microbes.
The decrease in reducing sugar content is advantageous from a
nutritional point of view as a high proportion of unassimilable
raffinose and related sugars included in the fraction are reduced
on fermentation. Increase in non reducing content on fermentation
may be due to secretion by the fermenting microbes.
Cellulose increases the peristaltic movement of the intestine and
helps in digestion process. The high cellulosic content in bamboo
shoots stimulates appetite (Nirmala et al., 2011). A significant
increase in the starch and cellulose content was also observed on
fermentation. The increase in these polysaccharides may be due to
secretion of exo-polysaccharides by the fermenting microbes or
may be due to the termination of starch degradation by low pH
which inhibits amylase activity and/or due to presence of tannins
that inhibit amylotic enzymes.
Fibers are becoming one of the most appreciated ingredients in
today’s diet (Nirmala et al., 2011). Bamboo shoots are a rich
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source of dietary fiber (Nirmala et al., 2008). Pectin is a structural
polysaccharide which is used for high cholesterol, high
triglycerides, for prevention of colon cancer and prostate cancer.
Pectin content in the fermented product is enough to carry out all
its physiological activities.
Bamboo shoots are taken as an ideal food, for providing healthy
nutrition to people with diabetic and cardio thoracic diseases
because of its low fat content (Nongdam & Tikendra, 2014).
Reduction in fatty acid content was observed which may be due to
its utilization as a substrate for energy production by the
fermenting microbes.
The protein content was found to be very less; however, an
improvement was recorded in the fermented product. The less
quantity of soluble protein may be due to its denaturation at
higher temperature and altered pH, and the increase in protein
content may be due to presence of microbial proteins in the
fermented product. The loss of free amino acids may be due to
leaching or may be due to reaction with sugars to form complexes
(Meredith & Dull, 1979). Increase in sourness of fermented
product may be because of the increase in acetic acid content.
Consumption of bamboo shoot is recommended as it is rich in
thiamine content which is very much essential for maintenance of
healthy metabolism. Vitamin E , the fat soluble vitamin possess
several health benefits such as vision improvement, hormonal
balance, disease prevention, cholesterol level control, etc.
whereas, its deficiency leads to poor transmission of nerve
impulses, muscle weakness and degradation of the retina that
causes blindness, etc.
A 75% and 50% decrease in ascorbic acid and thiamine
concentration was observed after fermentation but surprisingly
there was no such change observed in case of Vitamin E. The
decrease in ascorbic acid may be due to increased activity of the
enzyme ascorbate oxidase that might have been produced by the
fermentation microorganism which strongly depends on the pH of
the fermentation environment. The enzymes convert ascorbic acid
to dehydroascorbic acid (Adetuyi et al., 2008).
Bamboo shoots are promising source of phenolic oxidants and
angiotensin converting enzyme (Park & Jhon, 2010). Decrease
in the content of the total phenols may be due to the diffusion
of phenolics in cell liquids and oxidation of diffused phenolics
by the action of an enzyme polyphenol oxidase (Adetuyi &
Ibrahim, 2014).
Bamboo shoot contains varying amount of cyanogenic glycosides
called taxiphyllin (Vetter, 2000). The β- glycosidase which
released in disrupted tissues acts on taxiphyllin to produce
harmful hydrogen cyanide. A case of cyanide poisoning of a 14
Journal of Experimental Biology and Agricultural Sciences
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year old female with a history of consumption of bamboo shoot
juice in JSS Hospital, Mysore, India was reported recently
(Pramod Kumar et al., 2011) which confirms that hydrogen
cyanide content of bamboo shoot can be highly detrimental to
health. In present study, fermentation reduces the content of free
cyanide drastically; suggesting that fermentation as an efficient
technique for reduction of anti nutritive components. The decrease
in cyanogens might be due to leaching or action of microbial
enzymes. As a result of fermentation, an increase in tannin content
was observed which could be attributed to hydrolysis of
condensed tannins such as proanthocyanidin. Fermentation
resulted in a decrease of 44.82% in phytic acid content. The
decrease in phytic acid content may be attributed to microbial
phytase which leads to degradation of phytic acid.
Different species of bamboo and their fermented products are
used as food in different North Eastern states of India. Different
techniques are also employed by the indigenous people of the
region for the fermentation of bamboo shoot and interestingly
these techniques differ from tribe to tribe. These techniques of
fermentation are passed on from one generation to next generation
without any standardization. Adi tribes of Arunachal Pradesh uses
different species of bamboo for consuming as raw and fermented
product without much knowledge of their nutritional status and
anti- nutritional features. Moreover the importance of
fermentation in reducing the content of cyanogenic glycoside and
other components like phytic acid, tannins etc., of bamboo shoot.
Many workers have reported the medicinal importance of bamboo
shoots and different ways to decrease the content of cyanogenic
glycoside which may lead to neurological disorders like Konzo
after prolonged use of raw bamboo shoots. These scientific
findings and reports for the better consumption of bamboo shoots
must reach to the people of this region as these indigenous people
use bamboo shoots as their main food source. Indigenous peoples
of this region also use traditional techniques to reduce harmful
components from bamboo shoot which needs to be standardized.
It is also suggested that needs of awareness programmes become
essential among the people for the importance of bamboo shoots
and its harmful effect.
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