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INTRODUCTION 

Bamboos, tall arborescent grasses, belonging 

to the family Poaceae, are popularly known for 

their industrial uses. They are plants of 

inclusive concern because of their 

idiosyncratic life form, ecological importance, 

and the wide range of uses and values they 

have for humans. They are intermingled with 

the tradition and culture of rural and tribal 

populations and are an integral part of their 

cultural, social, and economic conditions
30

 

from times immemorial due to which they 

have been variously called as “The Cradle to 

Coffin Plant,” “The Poor Man’s Timber,” 

“Friend of the People,” “Green Gasoline,” 

“The Plant with Thousand Faces,” and “The 

Green Gold.”  

 

 

 

 
 

Available online at  www.ijpab.com 
  

 

 

DOI: http://dx.doi.org/10.18782/2320-7051.5562 
 

  ISSN: 2320 – 7051            
Int. J. Pure App. Biosci. 5 (6): 1015-1023 (2017) 

 

ABSTRACT 

Bamboo shoot (BS) an ethnic food is one of the main gastronomy consumed by the tribes of 

Arunachal Pradesh. It is used in different form viz., raw, fermented, chutney, pickle and in 

various dishes and broths. However, the tribes prefer to eat in fermented form. Various products 

are made out of BS among the different tribes, as such Eiku (fermented BS) and Eip (sun dried 

fermented BS) of Galo tribe were taken for the present investigation to estimate the nutrient 

component of fermented BS.  The traditionally consumed BS (fresh) was collected from the local 

area of Arunachal Pradesh. The fresh BS was fermented and estimated for nutrient composition. 

Significant decrease was observed in fat and ash content with the fermentation process. An 

increase in crude fiber (10.76 per cent) and protein (15.20 per cent) content was observed for 

Eip, where the protein content for fresh BS and Eiku was (12.52 and 9.14 per cent) and crude 

fiber was (7.38 and 5.63 per cent), respectively. The mineral content (Fe, Mn and Cu) showed 

significant difference among the fermented BS where the Fe content was found to be 4.50, 6.45 

and 26.35 mg/100gm for Eiku, fresh and Eip, respectively. Hence it is concluded that 

fermentation processes can have direct effects on the nutritive qualities of BS. Higher nutrient 

content of BS makes it useful as health food, but its significance is not largely known by general 

public. Therefore BS can be popularized as food product and commercialized in large scale for 

capital needs and health security. 
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Bamboos can be used as food, for shelter 

making, also having medicinal properties, raw 

materials for construction, wood substitute, 

and used in paper and pulp for industry. They 

are also used for making furniture, handicrafts, 

containers, tool handles, poles, musical 

instruments, bows and arrows, boats, rafts and 

fishing poles. Though more popularly known 

for industrial usage, a lesser known fact of 

bamboos is the utilization of its juvenile shoots 

as food. Bamboo shoots (BS) are used in 

numerous Asian dishes and broths. It is being 

processed and consumed by the tribal’s of 

north east India since time immemorial. 

Different varieties of BS are available in the 

northeast region. Bamboo shoots are generally 

20-30 cm long, taper to one end, grow 

extraordinarily at about 121cm a day and 

weigh almost to a pound. The leaves covering 

the shoots are black, brown, yellow or purple, 

in some species and are covered with tiny 

hairs. Bamboo shoots look like coiled springs 

and have acerbic flavor. They are normally 

sheltered in specialized coverings called culm 

sheaths that are often multi-coloured, when 

young. The white meat, that is revealed, once 

the culm sheath is peeled off, it turns 

yellowish white when cooked, and is very 

sweet if it is cooked on the day of harvest, 

Choudury et al.
7
. It is one of the main 

gastronomy consumed by all the tribes of 

Arunachal Pradesh. Arunachal Pradesh is 

considered to be an abode of bio-cultural 

diversity in the world. The state is spread with 

an area of 83743 Sq Km and has a rich 

biodiversity. The tribes of the state have native 

culture, food habits and derived their nutrients 

from the wild plants available in the local 

forest, and among all the most commonly 

consumed is BS. It is available in the local 

forest of the villages and is also used as a 

source of income. The tribes consumed BS in 

different forms viz., raw, boil, fermented and 

pickle, etc., Fermentation, a chemical change 

produced through the breakdown of 

carbohydrates and proteins is a process used 

for centuries in order to make and preserve 

Bamboo shoots by the tribal’s. It is prepared 

during mid april to early September when the 

young Bamboo shoots are available in plenty. 

Young tender Bamboo shoots (Dendrocalamus 

hailtonii Nees. Et Arn.ex Munro, Bambusa 

balacoa Roxb., Dendrocalamus giganteus 

Munro, Phyllostachys assamica gamble ex 

brandis, Bambusa tulda Roxb.,) are collected 

and outer leaves sheaths are removed. Almost 

all the tribes of Arunachal Pradesh consume 

BS with same process of fermentation though 

slight variation may be observed.  

Traditionally edible portions are chopped into 

very small pieces and stored in bamboo 

baskets laid into the pit lined with leaves, and 

then it is covered with leaves and sealed 

tightly. The fermentation is allowed for 1-3 

months. Bamboo shoots are consumed mainly 

in two fermented form viz., fermented and 

fermented dry and are also eaten raw or 

cooked with meat, fish and vegetables. 

Various local terms are referred for fermented 

BS, viz., Eiku, Ikung, Hikhu for fermented BS 

and the sun dried fermented BS as Eip, Iyup, 

Hirring by different tribes of Arunachal 

Pradesh. BS is considered as one of the 

nutritious food among the tribes and also 

serves for many medicinal value, viz., 

vomiting, fever, infection. The fermented BS 

is also known locally as a folk remedy for the 

treatment of impotence, infertility, and 

menstrual pains. Hence, looking to the 

importance of BS in food, nutrition and 

livelihood the present study was taken up to 

determine the nutritional facts of fermented 

Bamboo shoots consumed by the tribes of 

Arunachal Pradesh. 

 

MATERIALS AND METHODS 

Study area: Papumpare district of Arunachal 

Pradesh was chosen as study area 

Documentation: To collect information about 

the BS species which are used by the tribal and 

local people documentation was done by 

collecting their local names, usages and 

processing in different tribal and local 

languages. Also people residing the district 

from different region of northeast were 

documented.  

Sample collection: The traditionally 

consumed Bamboo shoots (Dendrocalamus 
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hamiltonii) were collected from the local area 

of Papumpare district of Arunachal Pradesh. 

The sample was collected at one lot, stored in 

tight container and used for the study.  

Processing:  

The processing of fermentation of the bamboo 

shoot was done as par the traditional method 

opted by the Galo tribes of Arunachal Pradesh 

and as such Eiku (fermented BS) and Eip (sun 

dried fermented BS) were taken for the study. 

Raw: The fresh BS was procured from local 

market and outer layer was removed and 

washed. The edible portions are chopped into 

very small pieces and are cooked (mostly 

boiled with salt and chilly).  

Eiku: The chopped pieces of fresh BS were 

stored in bamboo baskets (filled with leaves to 

cover any leakage area) and then covered with 

local leaves (toko) and were allowed to 

ferment for 1-3 months. The basket was stored 

in dark place at room temperature (23-24ºC). 

Eip: The fermented BS was further sun dried 

for 3-4 days. 

Physical characteristics: Colour, aroma, 

texture and taste of the fresh and fermented BS 

were observed and recorded.  

Nutritional quality: 

The fresh BS and Eiku and Eip were further 

analyzed for moisture, Protein, fat, ash and 

crude fiber according to standard procedure. 

The mineral content (Mn, Cu, Zn and Fe) were 

determined using AAS. 

Statistical analysis:  

The data collected in triplicate values for all 

the quality parameters was statistically 

analyzed. The data was analyzed by using one 

way ANOVA using SPSS 16.0 to test 

significant difference in nutrient composition 

within the sample of the fresh and fermented 

BS (Eiku and Eip). 

 

RESULTS AND DISCUSSION 

While almost all the tribes and communities in 

Northest region of India relish fermented BS 

as one of the delicacy, fermentation process is 

almost similar with slight difference and it has 

got its own local names as shown in table 1.   

In India, shoots of B. bambos, B. multiples, B. 

tulda, B. vulgaris, D. giganteus, D. hamiltonii, 

D. logispathus, D. strictus, and S. elegans are 

used as vegetable and pickle products
34

, Also 

Bhatt et al.
5
 explored the occurrence of 11 

edible bamboo species, namely B. balcoa 

Roxb, B. nutans Wall ex Munro, B. tulda 

Roxb, D. giganteus Munro, D. hamiltonii 

Nees, D. hookerii Munro, D. longispathus 

Kurz, D. sikkimensis Gamble, M. baccifera 

Roxb Kurz, Phyllostachys bambusoides Sieb 

and Zucc, and Teinostachym wightii Beddome, 

which were being sold in the markets of North 

East India by primary and secondary vendors 

in fresh, fermented, boiled, or roasted form. As 

such BS can be considered as one of the 

popular foods among the tribal which are 

being used in different forms viz., pickle, 

chutney, curry, etc. Variation in the physical 

characteristics viz., colour, aroma, texture and 

taste in the fresh and fermented BS were 

observed (Table 2). The fresh bamboo shoot 

got a creamish white colour which turned to 

yellowish white after fermentation and after 

being sun dried gives light or dark brown 

colour. The bamboo shoot gives an acrid 

flavor with acidic taste and is very juicy 

though variations were observed among the 

fresh and fermented BSGenerally, the results 

(Table 3) indicate that the BS is good sources 

of proteins, crude fiber.  The moisture content 

of fresh BS was found to be 68.42 per cent 

which after fermentation increases to 82.56 per 

cent, this may be due to the sour acidic liquid 

produced during bamboo fermentation
15

 and  

the moisture contents of the sun-dried Eiku 

decreased significantly (P≤ 0.01) with 

corresponding increase in the contents of dry 

matter. An increase in crude fiber (10.76 per 

cent) and protein (15.20 per cent) content was 

observed for fermented dry BS from fresh and 

wet fermented BS, where the protein and crude 

fiber content for fresh (12.52 and 7.38  per 

cent)  and wet fermented was (9.14 and 5.63 

per cent), respectively. This increase of protein 

and crude fiber in dry fermented BS may be 

due to the absence of moisture content as 

compare to fresh and Eiku where the 

compounds are discarded in liquid
1
. Similar 

report was found by other workers where the 

fiber content increases significantly after 

fermentation and canning
13

 inspite of decrease 

in other content an increase in fiber content 
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was observed
7
. The fermentation process 

showed decrease in fat, 2.11 (fresh), 1.49 (wet 

fermented) and 0.46 per cent (dry fermented) 

respectively. There was also decrease in ash 

content (2.31 - 1.19 per cent). This decrease in 

fat content shows potential to be used as health 

food against various degenerative 

diseases.Various research studies suggest that 

Bamboo shoots are not only rich in 

macronutrients but also contain minerals that 

are required in trace amount by human body. 

The concentrations of minerals elements vary 

significantly (P≤0.05) with fermentation, with 

higher concentrations in the fresh, Ekung and 

Eiku, (Figure 1). Sun-drying had variable 

effects on the Fe content which was found to 

be 4.50, 6.45 and 26.35 mg/100gm for Ekung, 

fresh and Eip, respectively.  The increase in 

iron content with fermentation period will be 

consistent with the period of maximum 

increase in the numbers of micro organism 

involved in fermentation. The iron content of 

fresh and Eiku was found to be less as 

compare to Eip which could be due to the fact 

reductions in moisture contents resulted in 

corresponding increases in dry matter contents 

due to concentration of soluble solids with 

relatively chemically stable products. Adewusi 

et al.
1
 also found that substantial amount of 

solubilized iron may have been lost in the soak 

water used in the production of lafun and fufu. 

Similarly a higher value of iron (22mg/100g) 

was reported in processed and dried shoots
17

. 

Thus the result indicates that BS can be 

suggested as a good source of iron rich food 

especially for women and children who require 

1.65 and 1.05 mg/day respectively. The Mn 

and Cu content were found to vary 

significantly among the BS while no 

significant difference was observed for Zn 

content. The Mn content range from 2.65 

(fresh) to 4.84 mg/100gm (Eiku), while for Eip 

it was found to be 3.41 mg/100gm. An 

increase in Cu content was found 0.46 (fresh), 

1.09 (Eiku) and 1.83 mg/100gm (Eip). The 

result for mineral analysis of the BS suggests 

adequate consumption can meet to the 

Recommended Daily Allowance (RDA) for 

minerals. Study by Shi and Yang
21

, Nirmala 

and others
13

 also resulted that the shoots have 

a good profile of minerals, consisting mainly 

of potassium (K), calcium (Ca), manganese, 

zinc, chromium, copper, iron (Fe), plus lower 

amounts of phosphorus (P), and selenium. 

Chaudhry et al.
7
 also concluded that the Fe, 

Cu, Zn and Mn of fermented BS D. giganteus 

were found to be 2.22, 0.42, 0.54 and 0.34 per 

cent respectively. Heating is one of the most 

important methods developed to extend the 

shelf life of foods and increasing the 

availability of nutrients to consumers. Thermal 

processes such as sun drying increase storage 

life of foodstuffs and minimize food-borne 

diseases and also aimed primarily at increasing 

palatability of food. The increased iron 

contents and other mineral, viz., Mn and Cu 

content of Eiku from Ekung and fresh BS, 

respectively, could be attributed to the severity 

of thermal process during sun drying. Thus, 

BS as one of the staple food of the tribes of 

Arunachal Pradesh are nutritionally contribute 

substantially to protein, crude fiber and  

mineral intakes as evident in the following 

results. As such it can be substituted with other 

vegetables and can be served with daily food. 

BS has immense potential of being used as an 

important health food as they contain high 

proteins, amino acids, carbohydrates, many 

important minerals, and vitamins. Bamboo 

shoots are low in calories, high in dietary fiber, 

and rich in various nutrients
6
. The fermented 

food of northeast region shows good source of 

nutrition
19,22,29,32

 some of fermented foods of 

north east region was compared to fermented 

BS (Eiku and Eip) of Dendrocalamus 

hamiltonii (Table 4). Apart from the fermented 

meat, milk, fish and soybean product the 

protein content of fermented BS showed 

higher values as compare to other fermented 

vegetables. The ash and fat content was found 

to be very low in fermented BS than the other 

fermented food products.  Thus the result 

indicated fermented BS as one of the nutrient 

rich food of north east region. Also with its 

high protein and low fat content, it can be use 

as functional food. The reason for its easy 

processing and handling, BS can further be 

commercialized to various products and 

popularized to other region of the nation.  
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Table 1:  Bamboo shoot* in different terms by different tribes of North East region 

State  Tribes Fresh  Fermented  BS Sun dried Fermented BS  

Arunachal Pradesh Adi  Itiing  Ikung  Iyup  

Arunachal Pradesh Apatani  Byapoo  Hikhu  Hirring , Hyi 

Arunachal Pradesh Galo  Khule  Eiku Eip, Ephe 

Arunachal Pradesh Nyishi  Eku Eku , Eitch Eup 

Arunachal Pradesh Monpa  Shonzha  Shonzha Khanze  

Arunachal Pradesh Nocte  Mesi  Mesi  Mesi  

Arunachal Pradesh Tagin    Ikung, , Ihpe Ihyup 

Arunachal Pradesh Khamti  Hankoo  Noosom  Nooheu  

Assam  Boro  Bah-gaj   Bagojali  Bagojali 

Assam  Assamese  Bahar gaj Khorisa  Hukan khorisa 

Assam Dimasa Kachari Miyah wathi  Miyah wayung Miyah wathi garain 

Meghalaya Garo  Me’a Mea meseng Mea meseng 

Meghalaya  Khasi  Lungsiej Lungsiej  Lungsiej 

Meghalaya Pnar  Plung wa im Plung wa pdem Plung wa thad 

Manipur  Meitei  Usoi  Soibum  ------ 

Manipur Poumai  Vouba  Voubata  Voubatachi  

Manipur  Tangkhul   Kahashon   

Manipur Rongmei  Thun  Thun khai Thun kang 

Manipur Liangmai  Khasum Shumbom  Kashumki  

Manipur Kuki  Guitui  Tuibuong  Guitui gop  

Manipur Mao  Kovoba  Kovoba mata Kovoba mataki 

Nagaland  Lothas Evo Rhuchak Rhujon  

Nagaland  Rengma  Ashoghen  Athaghii   

Nagaland Zeliang  Kechü Kechü Hechü keki be 

Nagaland Sema   Achepho  Athoki  

Nagaland Angami   Kese   

Nagaland  Ao  Zü Ejak, Etsük Esü  

Nagaland Chakesang  Küsüh kurhu Küsüh  Küsüh Müche 

Tripura  Kokbrok   Muyaa   

Tripura Bengali  Bash koroil   

Sikkim Sikkimese  Mesu  Mesu Mesu  

Sikkim Lepcha  Dhong  Dhong Dhong 

Sikkim  Nepalee   Tamba  

Mizoram  Mizo   Mautuai   

*. Bamboosa balcooa ; Bambuspolymorpha ; Melocanna bamboosoides ; Dendrocalamus  Strictus ; Dendrocalamus   

hamiltonii ; Dendrocalamus giganteus ; Bamusa pallida 
 

Table 2: Physical characteristic of bamboo shoots (Dendrocalamus hamiltonii) taken under 

State  Colour Aroma Texture Taste 

Fresh  Creamish white Mild acrid Crunchy & juicy Bland 

Eiku Yellowish white Strongly acrid Soft & juicy Acidic taste 

Eip Light to dark brown Moderately acrid Crunchy Acidic taste 
 

Table 3: Nutrient composition (%) of fresh BS, Eiku and Eip (Dendrocalamus hamiltonii) 

BS Moisture Protein Fat Ash Crude fiber 

Fresh 68.424 12.515 2.111 2.310 7.379 

Eiku 82.56 9.140 1.495 1.342 5.632 

Eip 7.990 15.203 0.460 1.1880 10.764 

SeM± 
4.403     

 

0.759 0.166 0.298 0.991 

CD 15.236** 2.626** 0.576** 1.032** 3.429** 

**. Significant at the 0.01 level@    ; BS- Bamboo shoot 

 
 

 
Fig. 1: Mineral content of fresh BS, Eiku and Eip (mg/100gm) 
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Table 4: Nutrient composition of fermented bamboo shoots of Dendrocalamus hamiltonii in comparison to 

other fermented foods of northeast region 

Fermented foods  Moisture (%) Protein 

(%) 

Fat 

(%) 

Ash 

(%) 

Eiku 82.56 9.15 1.49 1.34 

Eip 7.99 15.20 0.46 1.19 

Seera (wheat) 10.5 17.2 (mg/g)   

Bhaturu (dough) 55.0 21.5 (mg/g)   

Gundruk 

(mustard & cauliflower)  
 

15  

 

38.7  

 

2.1  

 

22.2  

 

Sinki  

(radish)  

22.8  

 

14.9  

 

1.4  

 

15.6  

 

Goyang 

(magane-sang)  
 

92.5  

 

35.9  

 

2.1  

 

12.9  

 

Inziangsang  

(mustard)  

17.6  

 

38.7  

 

3.2  

 

16.9 

 

Khalpi 

(cucumber)  
 

91.4  

 

12.3  

 

2.6  

 

14.2  

 

Hawaijar   

(soybean) 

45.5 

 

47.7 17.0  

 

7.2  

 

Philu 

(milk) 

38.2  

 

29 

 

25.2 

 

1.24 

 

Hentak  

(fish) 

36.30 33.38 13.60 11.43 

Ngari 

(fish) 

36.03 

 

38.38 13.34 5.49 

 

Kargyong 

(sausages, yak/beef/pork) 

21.9  

 

16.0  

 

49.1  

 

2.8  

 

Kodo ko jaanr 

(alcoholic beverages of finger millet) 

69.7  

 

9.3  

 

2.0  

 

5.1  

 
Tamang et al., 2012; Sharma et al., 2013; Thingom & chetry, 2011; Sarojnalini & Vishwanath., 1995 

 

 
Plate 1. Freshly cultivated Bamboo Shoot 

 
Plate 2. Fresh Bamboo shoot (after peeled off) 
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Plate 3. Wet Fermented Bamboo shoot 

 

 
Plate 4. Dry Fermented Bamboo shoot 

 

CONCLUSION 

The BS (Dendrocalamus hamiltonii) locally 

available in Arunachal Pradesh has found to be 

rich in many aspects of nutrients. On account 

of its taste and food compatibility of the tribal 

communities, the BS has got special attention 

for its conservation and use. The shoot has 

been consumed in different forms viz., fresh, 

boil and fermented. Fermentation of BS has 

direct effects on the nutritive qualities of BS 

showing its potential to be used as health food. 

A significant increase in crude fiber and 

decrease in fat content of fermented dry BS 

showed its potential for therapeutic usage. 

When compared with other fermented foods of 

the northeast region, BS showed good nutrient 

quality. Thus, it can be further used as a 

functional and therapeutic food to combat 

various degenerative diseases.  
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