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INTRODUCTION 

 
North Eastern India has a wide stretch over with a hilly forest areas as well as plains of 

Assam. It covers the state of Assam, Arunachal Pradesh, Manipur, Meghalaya, Mizoram, 

Nagaland, Sikkim and Tripura. The states  of Sikkim and Arunachal Pradesh  falls under the 

Himalayan  hills while Manipur and Nagaland covers Naga Hills and Meghalaya occupied by 

Garo, Jayantia and Khasi hills ; State of Mizoram comes under Lusia Hills . According to the name 

of the hills, each one has a variable range of altitudinal and topographic variations that governs 

the occurrence and distribution of biodiversity covering medicinal plants distribution. 

According to variation of climatic zones, medicinal plants varies with respect to occurrence 

in different hills. Some of the medicinal plants are distributed abundantly whereas certain others 

go on depleting from their natural habitat with gradual advent of time. This depletion is due to 

high pressure for their unsystematic exploration through shifting cultivation expansion of 

urbanization, agricultural land and road development as well as some natural calamities like 

landslides, heavy torrential rainfall etc. Population density in this particular region is less 

compared to other part of the country. Most of the land is unutilized by the public sector in the 

region and therefore it needs to be protected to enrich the medicinal plant flora (Mudaiya et al., 

1987). 
Arunachal Himalayas are rich in biodiversity due to varied geographical, physiographical, 

topographical, climatic and ecological zones within the region (Kaul & Haridasan, 1987; Khoshoo, 

1992). The region supports one of the world’s richest alpine floras and about one third of them 

are endemic to the region (Dhar, 2002).  

The forest of Arunachal Pradesh is a hub of medicinal plants, foods, aromatic and other 

economically useful plants that comprise of all the characteristics vegetation types of the country 

(Kaul and Haridasan, 1987). Almost 94% of its total geographical area comprises part of 

Eastern Himalaya Biodiversity Hotspots that has remained mostly unexplored and unprotected till 

date (Mishra et al., 2004). Till date, over 500 medicinal plants have been reported from wild 
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habitat, over 800 medicinal plants have been reported to be used in folk medicine and still many 

are under exploration (Gajural et al., 2003; Shankar, 2012). 

Extinction of traditional knowledge has been witnessed in many parts of the state including 

Tawang and West Kameng region. There is a threat of declining age-old traditional knowledge 

in this region. Being the global tourist hotspot, rapid changes and developmental process have 

been seen in Tawang and West Kameng, affecting the age-old tradition of treating diseases and 

harvesting wild food plants. The region is ethnobotanical as well as ethno cultural hotspots with 05 

major tribal groups including Akas, Buguns, Mijis, Monpas and Sherdukpens. Wild food and 

medicinal plants have played a pivotal role in human life since time immemorial. WHO (2002) 

have reported that about 80% population of developing countries depends on the traditional 

medicine system for their primary health care and it is estimated that modern pharmacopeia 

contains at least 25% drugs derived from plant source. According to WHO, medicinal plants 

would be the best source to obtain a variety of drugs. Therefore, such plants need to be 

investigated for better understanding of their properties, safety and efficacy (Nascimento et al., 

2000, Pallabi et al., 2014). 

Therefore, our target is to document and assess nutritional potential of those traditionally 

useful bioresources and then get back to the villagers with our research output to share with them 

by conducting awareness programmes on importance of local livelihood support crops and to 

involve them in food biodiversity based natural resource conservation in particular including 

organic cultivation techniques and to demonstrate rural biotechnology tools and methods for 

effective conservation and sustainable management of mountain plant bioresources for rural 

livelihood security. 

STUDY AREA 

  Arunachal Pradesh is situated between 26o28' and 29o30' North latitudes and 97o30' and 

97o30' East Longitudes covering an area of 83,743 sq. km. Bio-geographically it is situated in the 

Eastern Himalayan province, the richest biogeographical province of the Himalayan zone. 

Tawang and West Kameng districts are the two major districts of Arunachal Pradesh. They cover 

a total area of 9,507sqkm.The major rivers include Kameng river, Tawang-chu and Nyamjang-chu. 

It receives annual rainfall between 1500-2400mm and is located at an altitude between 300-

7900m. It harbors a broad range of forest types viz. Tropical semi-evergreen forest (300 – 800 

m), Sub-tropical broad-leaved forest (800 – 1800 m), Pine forest (1200 – 2400 m), Temperate 

broad-leaved forest (1800 – 2800 m), Temperate coniferous forest (2800 – 3500 m), Sub-alpine 

forest  (3500 – 4000 m) and Alpine forest (Above 4000 m). The Monpas are the major tribes 

residing in the area. They have a population of 80,000 persons (approx. on 2011). They are 

originally Tibeto-Mongoloids and are Buddhist (since 1700 A.D.). Their primary source of living is 

Agriculture (both settled and shifting), animal husbandry. Their major festivals include Losar (New 

Year), Choes-kor (Agriculture festival). Their medicine system is generally of 03 types viz. 

Traditional self-medication (home treatment), Modern system (allopathic): 1951 onwards and 

Traditional system:  (Homeopathy, Sowa-rigpa): 1999 onwards. Our study is limited to these 02 

districts in the present study. 
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 Figure 1: Map of Arunachal Pradesh Showing Study Sites -Tawang And West 

Kameng Districts. 

 

Objectives: 

 Survey of edible and medicinal plants of Kameng and Tawang districts of Arunachal 

Pradesh. 

 Survey of demography, traditional agriculture, nutritional status of human and livestock 

populations and local knowledge base of the rural communities to understand food 

security problems and alternative livelihood options. 

 Prioritization of nutritionally valued & potential plants for local food security. 

 Nutritional Analysis (Qualitative and Quantitative) of prioritized plants in Nutritional 

Biochemistry Research Laboratory of NIT Arunachal Pradesh. 

 Dissemination of information and technology demonstration through conduct of training 

and awareness programme on rural biotechnology tools and methods related to herbal 

food and nutritional supplementation for both human and livestock population in the 

selected localities for mass awareness and adoption 

 

Study Site 
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MATERIALS AND METHODS 
 

In the first year of the project around 74 plants were collected from the West Kameng 

and Tawang Districts of Arunachal Pradesh among which around 30 plants were consumed as 

food by the people of that 02 districts. Remaining plants were mostly used as medicine. During 

the second year the nutritional studies were carried out for the plants which are used as food in 

these 02 districts as discussed below.  

NUTRITIONAL ANALYSIS: 

The collected samples were proceeded for nutritional analysis. The collected samples were 

shade dried and then grinded with mortar pestle or grinder for nutritional analysis.  

Proximate Analysis: 

The ash value (AV), crude fiber (CF), crude fat (CFT) and crude protein (CP) were determined 

by the method of the Association of Official Analytical Chemists (AOAC 1990).  

A. Determination of Crude Fat : 

About 04 gms of the powdered formulation sample was mixed with 40ml petroleum ether 

(1:10 ratio) in a conical flask , subsequently 02 gms of  another powdered  formulation sample  

was mixed with 20ml petroleum ether (1:10 ratio)  in a conical flask. Triplets were taken for both 

formulation samples and were kept in shaker for 24 hours at room temperature. After 24 hours it 

was filtered in a beaker, before taking the filtrate in the beaker empty weight of the beaker was 

be taken (W1). 02 gms of the sample was weighed in the beaker (W2). The beaker was kept in 

the room temperature until petroleum ether evaporated and the filtrate gets dried up. After that 

weight of the beaker containing the filtrate residue is weighed (W3). 

% Crude fat = W3-W1 X 100 

               W2-W1 

 

B. Determination of Crude Fiber: 

02 gms of dried powdered sample from which fiber has been already removed was taken 

and boiled with 200ml sulphuric acid (0.255±0.005N) for 30 minutes with bumping chips. Boiled 

material was filtered through muslin cloth and washed with boiling water until it was no longer 

acidic. Residue was again boiled with 200ml NaOH (0.313±0.0005N) solution for 30 minutes. 

Boiled material was filtered through muslin cloth and washed with 25ml of boiling 1.25% 

sulphuric acid three portions of 50ml water one portion of 25ml alcohol. Empty weight of the 

crucible was taken (W1). Residue was removed and transferred to ashing crucible and weighed 

(W2). The residue was dried for 02 hours at 70   in the crucible and weighted (W3) 
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% Crude fiber = W3-W1  X  100 

               W2-W1 

C. Determination of Ash Content: 

Empty weight of the crucible was taken (W1). 04 gms of the dried powdered sample was 

placed in a crucible and the weight was measured (W2). After that the crucible containing the 

sample was placed in a muffle furnace at 600  for 3 hours. Crucible containing the ash was 

allowed to cool and was reweighted (W3). 

% Ash = W3-W1 X 100 

    W2-W1 

 

D. Determination of Moisture Content: 

Empty weight of the crucible was taken (W1). 01 gm of the sample was placed in the crucible 

and the weight was taken (W2). Crucible containing the sample was kept in oven at 90°C and the 

weight was taken regularly until weight got reduced (˂ W2) and again the weight was taken 

(W3). 

 

% Moisture= W3-W1 X 100 

            W2-W1 

 

E. Determination of Protein Content: 

Distillation/titration quantification base. 

Sodium hydroxide, 45% w/w solution: Dissolve 31.5 g of sodium hydroxide in 70ml distilled 

water. 

Trapping solution: Hydrochloric acid standard solution, 0.5 N, 30 ml 

Titrating solution: For standard acid trapping solution prepare 0.5N sodium hydroxide solution. 

Indicator: Methyl red 01g in 100 ml methanol. 

Procedure digestion 

1. Weigh 0.2 gms sample in digestion flask. 

2. Place in fume hood. Add sufficient catalyst (9:1) potassium sulphate; Copper sulphate, 

add 8ml sulpuric acid. 

3. Place digestion flask in electric heater 350°c-410°c. Digest for about 1 hour 30 minutes. 

4. Remove from heater and allow to cool and make up volume up to 30ml using distilled 

water. 
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Distillation/Titration quantification 

1. Place NaOH in alkali tank of steam distillation unit. Making sure that sufficient amount of 

NaOH is dispensed from unit to neutralize all acid in tube (about 40ml) before conducting 

distillation. 

2. Place 250ml conical flask containing trapping solution and indicator on the receiving 

platform, with burette extending below the surface of trapping solution. 

3. The trapping solution: appropriate volume (30ml), accurately measured to 30ml standard 

HCl solution and sufficient amount of distilled water (20ml). Add 3-4drops methyl red 

indicator. 

4. Dispense appropriate amount of base solution. 

5. Remove titration flask from unit. 

6. Titrate excess HCl with standard sodium hydroxide solution to yellow end point  (colour 

change from red to yellow). Record volume. 

% N = {[(VHCl x NHCl) - (VBK x NNaOH) -(VNaOH x NNaOH)]×1.4}/ W 

 Where VNaOH = mL standard NaOH needed to titrate sample 

 VHCl = mL standard HCl pipetted into titrating flask for sample 

 NNaOH = Normality of NaOH 

 NHCl = Normality of HCl 

 VBK = mL standard NaOH needed to titrate 1 mL standard HCl minus B 

 B = mL standard NaOH needed to titrate reagent blank carried through method and 

distilled into 1 mL standard HCl 

 1.4= milli equivalent weight of nitrogen x 100 

 W = sample weight in grams 

Calculation: Percent Crude Protein (CP) 

                                                        CP = % N (Nitrogen) X F 

 F = 6.25 for all forages and feeds except wheat grains 

 F = 5.70 for wheat grains 

F. Determination of Potassium, Calcium in Plant Material: 

Total nutrient cation contents of plants and other organic materials was measured by the 

complete oxidation of samples using Kjeldahl procedures followed by spectrophotometric 

analysis. Either a flame photometer or atomic absorption is necessary for the analysis of the 

magnesium. Standard solutions containing known of both sodium and the nutrient cations were 

used because of interference that may occur as a result of mutual excitation between elements. 

Plant Sample Digestion  

Reagents: Nitric acid (HNO3), Perchloric acid (HClO4), Sulphuric acid (H2SO4) 
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Triacid Digestion:  It was carried out using a mixture of HNO3 : H2SO4 : HClO4 in a ratio of 9:4:1. 

The sample digestion was carried out as described under the digestion using digestion mixture. 

Procedure using a Block Digestor 

1. 0.5 gms of over dried (700C) plant material was weighed into each digestion tube 

2. 6.5 ml of triacid solution was added to each digestion tube and also 02 reagent blanks 

for each batch of samples. 

3. Samples were digested at 3600C for 02 hours. The solutions were kept in digestion 

chamber till all the sample got digested i.e clear solution. If solution is still coloured, heat 

for a further 01 hour. The contents were allowed to cool. 

4. 25 ml distilled water was added and mixed well until no more sediment dissolves.  

5. It was made up to 50 ml with water and was mixed well. 

6. It was allowed to settle so that a clear solution can be taken from the top tube of analysis. 

7. Determine the K, Ca in the digest as described below. 

                       

I. Potassium Analysis:  

   Reagents 

Stock sodium solution, 1000 ppm Na:  2.541 gms of dry (1000 C, 02 hrs) sodium chloride was 

weighed and dissolved in distilled water and made the volume to 01 litre. Stored in a reagent 

bottle. 

Working sodium solution, 100 ppm Na: Diluted 20 ml of the above stock solution to 200 ml (this 

is solution I) 

Stock potassium solution, 1000 ppm K: 1.907gm dry (1000 C, 2 hrs) potassium chloride was 

weighed and dissolved and made volume to 1 litre with distilled water. Stored in a reagent 

bottle. 

Working potassium solution, 100 ppm K: Diluted 20 ml of the above stock solution to 200 ml 

(this is solution II). 

Sulphuric acid, 1N H2SO4:  Carefully diluted 28.0 ml of concentrated H2SO4 to 01 litre with 

distilled water.  

Standard potassium and sodium solution:  Pipette working Na (I) and K (II) solutions above as 

follows: 

1. 25 ml of I plus 50 ml of II into 500 ml flask , giving 5 ppm Na and 10 ppm K 

2. 25.5 ml of I plus 40 ml of II into 500 ml flask, giving 4.5 ppm Na and 8 ppm K 

3. 20 ml of I plus 30ml of II into 500 ml flask, giving 4 ppm Na and 6 ppm K. 

4. 15 ml of I plus 20 ml of II into 500 ml flask, giving 3 ppm Na and 4 ppm K. 

5. 10 ml of I plus 10 ml of II into 500 ml flask, giving 2 ppm Na and 2 ppm K. 

6. 5 ml of I plus 5 ml of II into 500 ml flask, giving 1 ppm Na and 1 ppm K. 

7. 0 ml of I plus 0 ml of II into 500 ml flask, giving 0 ppm Na and 0ppm K.    
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Before making to 500 ml (with distilled water) add 15 ml of I N H2SO4 to each flask. Stored 

standard solutions in reagent bottles. 

Procedure 

1. Pipette out 1 ml of the wet-digested sample solution (above) into a 50 ml volumetric flask.  

2. Made up the volume with distilled water and mixed well.  

3. Switch on the flame photometer machine. 

4. Always keep the value of dilution factor in flame photometer equal to 1.0 

5.  5 standard values were taken for Na and K (min 2 standard should be taken) such as  

Standard 1 : 60 ppm                                                                                                                      

Standard 2 : 50 ppm                                                                                                               

Standard 3 : 40 ppm                                                                                                                

Standard 4 : 30 ppm                                                                                                                                

Standard 5 : 00 ppm (distilled water) 

6. Sprayed sample solution (starting with standard and blank solution) directly into the flame of 

the flame photometer or atomic absorption spectrophotometer (wavelength at 7665 A, slit 0.07 

mm).  

7. Read off the amount of the potassium and sodium present in the solution (C) from the 

calibration curve prepared by floating galvanometer (or transmission) readings against K and Na 

concentrations. Follow the operation instruction given for flame photometer or atomic absorption 

spectrophotometer. 

 

Calculation  

For a 2.0 ml aliquot of the digest sample solution: 

% K in sample = C X 0.125/w 

Where c is the corrected concentration for sample solution (in ppm K); w = the weight of sample 2 

ml aliquot of the digest sample soln. (for samples high in K contents) 

1 ml aliquot of the digest sample solution 

% K in samples = C X 0.25/w 

5 ml aliquot of the digest sample solution (for samples low in K contents) 

% K in sample = C X 0.05/w 
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II. Determination of Calcium 

Standard solution containing known levels of Na, K and Ca were used to suppress 

interferences from mutual excitation between elements. In addition, lanthanum chloride was also 

added to check phosphate and sulphate interferences. 

Reagents: 

Stock calcium solution, 1000 ppm Ca:  2.497 g dry (1000C, 2 hrs) calcium carbonate (CaCO3) 

was dissolved in the minimum quality of dilute (1N) HCL and made to 1L with distilled water. 

Working calcium solution, 500 ppm Ca: Diluted 50 ml of the above stock solution to 100 ml of 

distilled water (solution I). 

Stock potassium solution, 1000 ppm K:  1.907gm dry (1000C, 2 hrs) potassium chloride (KCl) 

was weighed and dissolve and made to 01 litre with distilled water. Stored in a reagent bottle. 

Working potassium solution, 100 ppm K:  Diluted 20 ml of the above stock solution to 200 ml 

(this is solution II). 

Stock sodium solution, 1000 ppm Na: 2.541 gm of dry (1000 C,2 hr) sodium chloride was 

weighed and dissolve in distilled water and made to 01 litre. It was stored in a reagent bottle. 

Working sodium solution, 50 ppm Na:  Diluted 10 ml of the above stock solution to 200 ml with 

distilled water. 

Lanthanum Chloride, LaCl3.7H2O, 0.15%:  Dissolve 1.5 g lanthanum chloride in distilled water 

and dilute to 1L. 

Sulphuric acid, 1N H2SO4:  Carefully diluted 28.0 ml of concentrated H2SO4 to 01 litre with 

distilled water.  

Standard Calcium solution 

Pipette 0, 5, 10, 15, 20 and 30 ml of the 500 ppm ca solution into 500 ml volumetric flasks to 

give standard solution containing 0, 5, 10, 15, 20 and 30 ppm Ca respectively. 

Add to each flask 25 ml of the 100 ppm K solution 

Add to each flask 25 ml of the 50 ppm Na solution 

Add to each flask 200 ml of the 0.15% lanthanum chloride solution 

Add to each flask 70 ml of the 1 N H2SO4 solution 

Make to mark with distilled water and mix contents. Store the standard solutions in reagent 

bottles. 
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Procedure 

1. Pipette out 1 ml of the wet-digested sample solution (above) into a 50 ml volumetric flask.  

2. Made up the volume with distilled water and mixed well.  

3. Switch on the flame photometer machine. 

4. Always keep the value of dilution factor in flame photometer equal to 1.0 

5.  5 standard values are to be taken for Ca (min 2 standard should be taken) such as  

Standard 1 : 50 ppm                                                                                                                      

Standard 2 : 40 ppm                                                                                                               

Standard 3 : 30 ppm                                                                                                                

Standard 4 : 20 ppm                                                                                                                                

Standard 5 : 00 ppm (distilled water) 

6. Sprayed sample solution (starting with standard and blank solution) directly into the flame of 

the flame photometer or atomic absorption spectrophotometer (wavelength at 7665 A, slit 0.07 

mm).  

7. Read off the amount of the potassium and sodium present in the solution (C) from the 

calibration curve prepared by floating galvanometer (or transmission) readings against K and Na 

concentrations. Follow the operation instruction given for flame photometer or atomic absorption 

spectrophotometer. 

Calculation 

10 ml aliquot of digest sample solution (A wide range of sample is measured for Ca contents on 

this aliquot size) 

% Ca in sample = c x 0.025/w 
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RESULT & KEY FINDINGS 

 

NUTRITIONAL ANALYSIS OF SELECTED FOOD PLANTS 
In the initial phase of the project collected around 72 different no of plant species from 

Tawang and West Kameng districts of Arunachal Pradesh. The plant species are used as food as 

well as medicine by the local people. During these phase the nutritional evaluation of 30 plant 

species have been done which we have collected from Tawang and West Kameng districts of 

Arunachal Pradesh. Further we will also screen the phytochemical and pharmacological activities 

of those plant which are used as medicine by local people. 

The result of biochemical studies focused on proximate analysis and mineral ion 

concentration evaluation on five species are presented in table 2 & 3. Crude fiber was shown to 

be highest in case of Pyrus pashia (29.26 gm %) while it was least in case of Zea maize (1.9 gm 

%). Crude fat was highest in case of Ficus auriculata (20.14 gm %) while it was least in case of 

Ipomoea batatas (4.52 gm %). Ash content was found to be highest for Nasturtium officinale 

(17.80 gm %) and was lowest for Clerodendrom glandulosum (2.21 gm %). Crude protein level 

was found to be highest for Ribes orientale (15.33 gm %) and lowest for Pyrus pyrifolia (2.0 gm 

%) (Table 1). Among the mineral ions Calcium (Ca) was highest in case of Nasturtium officinale 

(8.18 ppm) while it was lowest in case of Diploknema butyracea (1.95 ppm). Potassium (K) was 

highest in case of Solanum rudepannum (5.85 ppm) while it was least in Agapetes auriculata (0.06 

ppm). (Table 2). 

Table: 1 Proximate composition of food plants on dry matter basis (%). 

 

Sl No Name Crude Fiber 
(%) 

Crude Fat 
(%) 

Ash 
(%) 

Crude Protein 
(N x 6.25)(%) 

1.  Actinidia callosa Lindley 4.00 ±0.32 12.08 ±0.32 13.9±0.32 4.58±0.32 

2.  Agapetes auriculata (Griff.) 
Bentham & Hook.f. 

8.67 ±0.50 12.09±0.45 11.27±0.41 9.06±0.25 

3.  Allium hookeri Thwaites 11.29 ±0.67 9.87±0.32 9.23±0.24 5.67±0.38 

4.  Allium sepa L. 9.20±0.22 11.5±0.27 6.1±0.20 5.04±0.22 

5.  Castanopsis indica  (Roxb. ex 
Lindley) A.DC 

5.36±0.23 8.99±0.39 4.56±0.18 6.71±0.25 

6.  Chenopodium album L. 7.89±0.32 13.67±0.42 8.90±0.20 6.00±0.17 

7.  Clerodendrom glandulosum Lindley 9.10±0.31 11.7±0.30 2.21±0.21 4.25±0.15 

8.  Diploknema butyracea (Roxb.) H.J 
Lam. 

9.56±0.22 11.09±0.22 9.26±0.25 9.70±0.20 

9.  Elaeagnus umbellata Thunberg 3.21±0.22 8.10±0.33 6.00±0.36 8.00±0.18 
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10.  Elatostema sessile J.R. Forst. & G. 
Forst 

6.7±0.22 9.99±0.15 11.70±0.54 10.00±0.22 

11.  Fagopyrum esculentum Moench 11.9±0.22 19.3±0.37 6.2±0.18 14.56±0.16 

12.  Ficus auriculata Loureiro 2.15±0.35 20.14±0.36 8.31±0.22 14.34±0.26 

13.  Fragaria nubicola (Hook.f.) Lindley 
ex Lacaita 

4.5±0.22 17.3±0.57 13.5±0.18 9.77±0.33 

14.  Gerardinia diversifolia (Link) Friss 9.67±0.10 14.32±0.54 11.09±0.29 8.12±0.13 

15.  Ipomoea batatas (L.) Poirs. 6.66±0.22 4.52±0.41 17.8±0.36 11.6±0.24 

16.  Nasturtium officinale R. Brown 18.17±0.35 11.30±0.36 17.52±0.44 9.25±0.20 

17.  Phytolacca acinosa Roxb. 19.66±0.22 12.98±0.47 06.91±0.43 14.10±0.25 

18.  Pyrus pashia Buch.-Ham. Ex D. Don 29.26±0.18 15.9±0.36 10.33±0.39 17.6±0.37 

19.  Pyrus pyrifolia (Burm. f) Nakai 15.74±0.33 13.450±0.5
7 
 

2.81±0.20 2.0±0.43 

20.  Ribes orientale Desfontaines 18.76±0.55 07.00±0.21 7.51±0.28 15.33±0.31 

21.  Rosa sericea Lindley 11.00±0.34 16.08±0.27 9.12±0.35 8.00±0.37 

22.  Paris polyphylla Smith 10.01±0.46 9.07±0.14 11.44±0.36 04.00±0.27 

23.  Rubus biflorus Buch.-Ham. ex Smith 12.01±0.16 6.07±0.34 12.44±0.19 05.00±0.17 

24.  Rubus ellipticus Smith 9.08±0.22 07.30±0.32 12.09±0.20 10.00±0.26 

25.  Rubus niveus Thunberg 7.65±0.32 11.30±0.50 15.6±0.45 8.87±0.41 

26.  Solanum rudepannum Dunal 25.6±0.67 14.33±0.27 7.09±0.24 12.88±0.25 

27.  Solanum betaceum Cavanilles 8.7±0.42 12.7±0.23 10.92±0.39 3.5±0.21 

28.  Vaccinium retusum (Griff.) Hook.f. 
ex C.B Clarke 

5.78±0.17 11.00±0.30 9.31±0.32 7.83±0.20 

29.  Zea maize L. 1.9±0.17 14.09±0.15 6.0±0.32 7.2±0.26 

30.  Zingiber officinale Rosc. 9.36±0.27 13.9±0.23 5.2±0.23 4.46±0.55 

31.  Houttuynnia cordata Thunb. 9.36±0.27 13.9±0.38 8.52±0.58 6.26±0.25 

32.  Acmella paniculata (Wall. ex DC.) 
R.K. Jansen 

11.36±0.27 10.9±0.37 7.2±0.36 9.13±0.45 

33.  Panax bippinatifidus Seem. 6.66±0.57 7.49±0.38 5.2±0.23 6.26±0.25 
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Table: 2 Mineral ion concentrations on dry matter basis (ppm) 

 

Sl No Name Ca (ppm) K(ppm) 

1.  Actinidia callosa Lindley 8.13±0.18 1.07±0.14 

2.  Agapetes auriculata (Griff.) Bentham & 
Hook.f. 5.89±0.12 

 
0.06±0.15 

3.  Allium hookeri Thwaites 7.85±0.11 0.09±0.12 

4.  Allium sepa L. 3.00±0.09 2.1±0.11 

5.  Castanopsis indica  (Roxb. ex Lindley) A.DC 
3.03±0.21 

 
1.0±0.19 

6.  Chenopodium album L. 3.00±0.12 0.08±0.12 

7.  Clerodendrom glandulosum Lindley 1.98±0.15 0.71±0.13 

8.  Diploknema butyracea (Roxb.) H.J Lam. 
1.95±0.19 

 
0.23±0.19 

9.  Elaeagnus umbellata Thunberg 2.05±0.22 1.67±0.33 

10.  Elatostema sessile J.R. Forst. & G. Forst 2.03±0.16 2.12±0.24 

11.  Fagopyrum esculentum Moench 6.54±0.22 0.08±0.14 

12.  Ficus auriculata Loureiro 6.53±0.14 1.96±0.22 

13.  Fragaria nubicola (Hook.f.) Lindley ex 
Lacaita 6.54±0.24 

 
0.41±0.24 

14.  Gerardinia diversifolia (Link) Friss 8.19±0.33 0.98±0.31 

15.  Ipomoea batatas (L.) Poirs. 8.16±0.11 1.96±0.18 

16.  Nasturtium officinale R. Brown 8.18±0.08 0.56±0.13 

17.  Phytolacca acinosa Roxb. 8.15±0.13 1.00±0.28 

18.  Pyrus pashia Buch.-Ham. Ex D. Don 8.12±0.19 0.98±0.32 

19.  Pyrus pyrifolia (Burm. f) Nakai 8.13±0.21 1.03±0.34 

20.  Ribes orientale Desfontaines 6.55±0.20 2.95±0.39 

21.  Rosa sericea Lindley 6.54±0.28 2.88±0.65 

22.  Paris polyphylla Smith 6.54±0.29 2.93±0.42 

23.  Rubus biflorus Buch.-Ham. ex Smith 6.51±0.14 3.85±0.14 

24.  Rubus ellipticus Smith 6.55±0.18 3.80±0.19 

25.  Rubus niveus Thunberg 6.53±0.15 3.85±0.19 

26.  Solanum rudepannum Dunal 6.52±0.19 5.85±0.23 

27.  Solanum betaceum Cavanilles 6.53±0.22 5.83±0.29 

28.  Vaccinium retusum (Griff.) Hook.f. ex C.B 
Clarke 8.14±0.25 5.83±0.30 

29.  Zea maize L. 6.98±0.30 1.40±0.33 

30.  Zingiber officinale Rosc. 7.00±0.32 1.33±0.24 

31.  Houttuynnia cordata Thunb. 8.10±0.42 6.33±0.56 

32.  Acmella paniculata (Wall. ex DC.) R.K. 
Jansen 

0.35±0.32 
1.27±0.32 

33.  Panax bippinatifidus Seem. 7.00±0.32 1.33±0.24 
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DISCUSSION 
 

 The local society, culture, traditions, ethics, ecology and food habit of any 

community cannot be seen in the isolated mode, because all are intermingled together and their 

interactions are very complex. In our present preliminary findings, the landscapes ecology 

provides us a range of probability to select the plant and animal sources for food, while culture 

decides the tradition and ethics of a particular society how to eat and how to preserve the 

related natural resources of their surrounding landscape. The traditional food habits, and local 

plants reported from the present study sites are mostly derived wild, cultivated and semi wild 

plants, animal products (both domesticated and wild) which are closely linked with their local 

cultural practices and traditional belief systems. The protocol of dish preparation of each food 

varies from other, mainly on the basis of processing method and types of preservation. Varying 

culture with the changing altitude of ecology of even same community determine types of access 

and ways of conservation of plants and animals used in ethnic food system. The traditions 

maintained by various cultural and social institutions of Monpa community are having strong 

ethical base while harvesting the plants and animals, and deciding the consumption pattern of 

foods. The philosophy of Monpa indicates that either plant or animal should not be plucked more 

than the need. To ensure this, various cultural and social institutions like Fla and Chhopa were 

created by ancestors of Monpa community in which community participation is necessary for 

learning about natural resources and ensuring the sustainability of human community and whole 

ecosystem. These institutions not only ensures equitable share and sustainable use of natural 

resources, but also help in the intergenerational and inter-and-intra-communal transfer of 

knowledge systems codified in local language, through different rituals and ceremonies. It is only 

the cultural ethnics of Monpa tribe, which decides to neither harvest/kill the animals and fish nor 

eat any related foods in certain days of month. The caste hierarchy system of Monpa tribe also 

plays a pivotal role in accessing and killing the animals and fishes for eating purposes.  

 In the present study, we have reported a total of 74 species of plants out of which 

53 species are exclusively used as food plants. Majority of the wild edible species are harvested 

from reproductive parts like fruits and inflorescence while rest are harvested from underground 

and vegetative parts such as stem and leaves. Fruits parts are mostly consumed in raw which 

include nuts and berries while majority of leaf and tuber parts are consumed after cooking and 

roasting. Popular fruit plants cultivated are Solanum betaceum (Solanaceae) which the local 

residents called a pahari tomato and widely cultivated in kitchen garden and backyard. 

Vaccinium glaucoalbum (Ericaceae) is another wild species consumed by the local as main source 

of vitamins and carbohydrates. The processed local dishes of Monpas considered to nutritious and 

palatable as well. They use lot of fats and hot spices in their dishes and consume beverages 

mainly to fight with cold weather of the temperate and subalpine climate. The nutritional analysis 

of five food plants revealed that majority of them are rich in essential micronutrients. These plants 

are also rich in nutritional contents such as protein, fats and carbohydrates essential for energy 

production and health promotion.  
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 The present findings therefore reveals that the 02 districts of Arunachal Pradesh under 

the study harbors many medicinal plants some of them which have been documented and has 

potent nutritional value that may be used as a source of supplementary diet by people and it 

may contain some active compounds that may render its utility in rural livelihood securities in near 

future. Such plants needs to be properly documented and validated for future benefit of 

mankind. 
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