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ANNEXURE II 

Chromatogram report 

1. HPLC Blank and Standard Chromatogram and retention time 
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Retention time of Standard 
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2. HPLC Sample Chromatogram 

Raw sample 

 

 Fermented fish napham F1 
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Fermented fish napham F2 

          

 

a)    b)  c)  

Retention time a) Raw sample and b) fermented sample F1 c) Fermented sample F3 
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3. GCMS Blank Chromatogram 

 

GCMS Raw sample Chromatogram 
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GCMS Chromatogram of fermented fish sample F1 and F2 
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1. Retention time detected in Raw sample 

 

 

 

IUPAC name of fatty acids ret time IUPAC name ret time 

4,7,10,13,16,19-Docosahexaenoic acid 42.63 Arachidonic acid 41.244 

5,8,11,14,17-Eicosapentaenoic acid 46.148 Heptadecanoic acid 26.822 

5,8,11,14-Eicosatetraenoic acid 40.696 Heptadecanoic acid 27.661 

6-Hexadecenoic acid 27.221 Heptadecanoic acid 40.35 

9,12,15-Octadecatrienoic acid 36.982 Octadecanoic acid 30.604 

9,12-Octadecadienoic acid 33.686 Octadecanoic acid 43.259 

9,12-Octadecadienoic acid 44.6 
PENTANEDIOIC 

ACD 
28.907 

9-Hexadecenoic acid 28.102 Tetradecanoic acid 18.48 

9-Octadecenoic acid 30.908 Tetradecanoic acid 21.538 

9-Octadecenoic acid 34.689 Tridecanoic acid 17.054 

9-Octadecenoic acid 43.764 9-Hexadecenoic acid 26.235 

9-Octadecenoic acid (Z)- 23.142 
9-Octadecenoic acid 

(Z) 
20.367 

Arachidonic acid 49.283 
7,10,13-

Eicosatrienoic acid 
36.26 

Dodecanoic acid(Lauric acid) 14.246 
9,12,15-

Octadecatrienoic acid 
32.938 

Eicosanoic acid 46.773 
9,12-Hexadecadienoic 

acid 
27.079 

Heptadecanoic acid 26.548 
9,12-Octadecadienoic 

acid 
35.707 

Heptadecanoic acid 34.39 
7,10,13-

Eicosatrienoic acid 
36.26 

Hexadecanoic acid 25.779   

Hexanoic acid 44.282   

n-Hexadecanoic acid 39.431   

Nonadecanoic acid 32.365   

Nonadecanoic acid 38.458   

Pentadecanoic acid 22.541   

Pentadecylic acid 37.523   

Tetradecanoic acid 35.223   

Z-7-Hexadecenoic acid 39.994   

11,14,17-Eicosatrienoic acid 45.767   

11-Hexadecenoic acid 26.129   

6,9,12-Octadecatrienoic acid 32.077   
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2. Retention time in F1 

IUPAC name of fatty acids ret time IUPAC name ret time 

4,7,10,13,16,19-Docosahexaenoic 

acid 

42.568 Eicosanoic acid 34.479 

5,8,11,14,17-Eicosapentaenoic 

acid 

41.271 Heptadecanoic acid 26.599 

5,8,11,14-Eicosatetraenoic acid 40.741 Heptadecanoic acid 27.649 

6,9,12-Octadecatrienoic acid 32.231 Heptadecanoic acid 40.397 

6-Hexadecenoic acid 27.288 Hexadecanoic acid 25.4 

7,10,13-Eicosatrienoic acid 36.343 n-Hexadecanoic acid 39.457 

9,12,15-Octadecatrienoic acid 45.779 Nonadecanoic acid 32.463 

9,12-Octadecadienoic acid 33.764 Octadecanoic acid 43.28 

9,12-Octadecadienoic acid 31.865 Pentadecanoic acid 21.228 

9,12-Octadecadienoic acid (Z,Z)- 44.625 Pentadecanoic acid 22.463 

9-Hexadecenoic acid 34.764 Pentadecanoic acid 37.36 

9-Octadecenoic acid 42.921 Tetradecanoic acid 18.508 

Arachidonic acid 49.306 Tetradecanoic acid 19.868 

18-Nonadecenoic acid 40.031   

5,8,11,14-Eicosatetraenoic acid 36.881   

9,12,15-Octadecatrienoic acid 33.051   

9,12,15-Octadecatrienoic acid 37.038   

9,12-Hexadecadienoic acid 27.118   

9,12-Octadecadienoic acid 35.788   

9-Hexadecenoic acid 26.28   

9-Octadecenoic acid 35.301   

Docosanoic acid 38.519   

Dodecanoic acid 14.238   

Heptadecanoic acid 26.883   

Hexadecanoic acid 25.831   

Octadec-9-enoic acid 43.781   

Tridecanoic acid 17.039   
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1. Retention time in F2 

IUPAC name of fatty acids ret time IUPAC name ret time 

11-Eicosenoic acid 35.441 Docosanoic acid 38.932 

11-Hexadecenoic acid 27.094 Dodecanoic acid 14.282 

4,7,10,13,16,19-Docosahexaenoic acid 41.486 Heptadecanoic acid 27.405 

4,7,10,13,16,19-Docosahexaenoic acid 42.908 Hexadecanoic acid 25.772 

9,12-Octadecadienoic acid (Z,Z) 33.018 Hexadecanoic acid 25.936 

9,12-Octadecadienoic acid (Z,Z) 34.334 Hexadecanoic acid 39.677 

9-Octadecenoic acid (Z)- 56.176 Octadecanoic acid 29.979 

Z-7-Hexadecenoic acid 40.207 Pentadecanoic acid 21.317 

10-Undecenoic acid 14.617 Tetradecanoic acid 20.353 

11,13-Eicosadienoic acid 36.409 Tetradecanoic acid 19.904 

5,8,11,14,17-Eicosapentaenoic acid 56.601 Tetradecanoic acid 20.197 

9,12,15-Octadecatrienoic acid 33.843 Tetradecanoic acid 20.509 

9,12,15-Octadecatrienoic acid 45.893 Tetradecanoic acid 21.693 

9,12-Hexadecadienoic acid 27.667   

9,12-Octadecadienoic acid (Z,Z)- 44.824   

9-Octadecenoic acid (Z) 20.096   

Arachidonic acid 49.39   

Eicosanoic acid 46.93   

Hexadecanoic acid 26.897   

Nonadecanoic acid 45.143   

Octadecanoic acid 43.569   

Oxalic acid 50.379   
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ANNEXURE III 

CULTURE MEDIA USED 

1. Plate count Agar (PCA) (Himedia) 

Ingredients  gm/l 

Tryptone  5 

Yeast extract  2.5 

Dextrose (Glucose)  1 

Agar  15 

Distilled water 1000 

Final pH ( at 25°C) 7±0.2 

2. PCA with 10% NaCl (Himedia) 

Ingredients  gm/l 

Tryptone  5 

Yeast extract  2.5 

Dextrose (Glucose)  1 

Agar  15 

NaCl 100 

Final pH  7  

Distilled water 1000 

3. Nutrient Agar media supplemented with 10% and 1% Casein Hydrolysate 

(Tanasupawat et al., 1992) 

Ingredients  gm/l 

Peptone 5 

Beef Extract 3 

NaCl 105 

Agar 15 

Casien hydrolysate 10 

Final pH  

Distilled water 1000   
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4. De Megan, Rogosa and Sharpe (MRS) Agar (Himedia) 

Ingredients  gm/l 

Proteose peptone  10 

HM Peptone B  10 

Yeast extract  5 

Dextrose (Glucose)  20 

Tween 80 (Polysorbate 80)  1 

Ammonium citrate  2 

Sodium acetate  5 

Magnesium sulphate  0.1 

Manganese sulphate  0.05 

Dipotassium hydrogen 

phosphate 

2 

Calcium carbonate 20 

Agar  12 

Final pH ( at 25°C)  6.5±0.2 

Distilled water 1000 

5. PDA (Himedia) 

Ingredients  gm/l 

Potatoes 200 

Dextrose  200 

Agar 15 

Final pH ( at 25°C) 5.6±0.2 

Distilled water 1000 
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6. M17 (Himedia) 

Ingredients  gm/l 

Peptone  5 

Soya peptone  5 

Yeast extract  2.5 

HM peptone B #  5 

Ascorbic acid  0.5 

Magnesium sulphate  0.25 

Lactose  5 

Agar  10 

Final pH ( at 25°C)  7.1±0.2 

Distilled water 1000 

 

7. EMB Agar (Himedia) 

Ingredients  gm/l 

Ingredients Gms / Litre 

Peptone  

10.000 

Dipotassium hydrogen 

phosphate  

2.000 

Lactose  5.000 

Saccharose (Sucrose)  5.000 

Eosin - Y  0.400 

Methylene blue  0.065 

Agar  13.500 

Final pH ( at 25°C)  7.2±0.2 

Distilled water 1000 
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ANNEXURE IV 

1. Whole genome metagenomics: QC report 
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       1. Gel electrophoresis of samples S3 and S4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. QC - Gel Electrophoresis (for DNA/RNA) / RIN Profile (for RNA) 

 

 DNA QC(1 – S3,  2 – S4,  S-Standard,  M1 – Trans 15K plus) 

Figure: 0.8 % Agarose gel image 
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2. Venn diagram generated from OTU of two samples S3 and S4 

 

➢ Values in overlapping parts represent common OTUs. The others are 

specific OTUs in each sample. 

 

3. NCBI Accession No. of  WGS metagenomic sequence 

PRJNA689966 

SAMN17224118 YN3 (Tax ID: 496924) 

SAMN17224117 YN2 (Tax ID: 496924) 

4. NCBI Accession No. of  16SrRNA metagenomic sequence 

PRJNA715595  

SAMN20088403:16SrRNA metagenome of Napham (TaxID: 870726) 
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ANNEXURE VI 

1. Plant identification report from  BSI, Shillong, Meghalaya 
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2. Fish identification report from ZSI, Shillong, Meghalaya 
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ANNEXURE VII 

 

 

  
Fish cleaned  and sun dried for napham Dried and smoked fish and Colocassia 

esculanta 

  
Pounding of  raw material of napham Inserted inside the bottle 

  
Woman preparing napham in bamboo stem Small catchment area for fish used by napham 

vendors 

 

 

PHOTO PLATE I 

Method of preparation on napham 
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Vendors whose livelihood is based on fish and 

fish related products like napham 

Napham sold in market, each pouch 

costs Rs.10/-and bottles Rs100/- to 

Rs.150/bottle 

  
Dry fish and fermented fish products sold in 

Kokrajhar Market 

Napham sold in bottles 

 (cost: Rs.100/--Rs.150/- bottle) 

 

 

PHOTO PLATE II 

Documentation of napham with villagers and in market place 
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Napham-bathwn Napham thaso-athing 

  
Napham-thasobibar Napham-bidwi 

PHOTO PLATE II 

Traditional cuisines prepared from napham 
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Plate Count Agar PCA with 10% NaCl 

  
M17 Agar Nutrient Agar supplemented with 

hydrolysate casein 

  
Potato Dextrose Agar (Fungal colony) PDA-Fungal and Yeast Colony 

 

 
No bacterial growth in EMB Agar on 6th and 

12th  month 

EMB-Agar 

PHOTO PLATE III 
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Nutrient Agar MRS Agar with 2% CaCO3 

  
Fungi and yeast in PDA at  different dilution for 

cfu count 

Isolation of bacteria and fungi in different 

media for cfu count  

  
Bacterial colonies in plate count agar 

supplemented with NaCl 

Bacterial colonies in M17 agar 
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Channa gachua (Hamilton, 1822), local name- 

Na gwri 

 

Mystus carcio (Hamilton, 1822), Local name- 

na thengwna 

 

  
Lepidocephalichthys guntea (Hamilton, 1822), 

Local name-na balabathia 

 

Glossogobius giuris (Hamilton, 1822), Local 

name-na mutura 

 

  
Amblypharyngodon mola (Hamilton, 1822), 

Local name-na maowa 

Trichogaster spp. Local name-Na bingsi 

  
Trichogaster spp. Local name-Na bingsi Parambassis spp. 

Local name-Na chandanga 

 

PHOTO PLATE IV 
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Macrognathus pancalus (Hamilton, 1822), 

local name- Na thuri 

 

Puntius spp. Local name-Na phitikri 

 
 

Nandus nandus (Hamilton, 1822), Local name-

Na thotha 

 

Badis badis (Hamilton, 1822), Local name-Na 

duthumwi 

 

 

 
Esomus danrica (Hamilton, 1822),  

Local name-borali 

 

Glossogobius giuris (Hamilton, 1822), Local 

name-na mutura 
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ABREBIATION 

ABI    Application Binary Interface 

ACE    Angiotensin-converting enzyme 

ACE     Abundance-based coverage esGmators 

AOAC    Association of Official Analytical Collaboration 

BA    Biogenic Amine 

BLAST    Basic Local Alignment Search Tool 

BLAST   Basic Local Alignment Search Tool  

BSI    Botanical Survey of India 

CFU    Colony forming Unit 

CTAB   Cetyltrimethylammonium Bromide 

DHA    Docosahexaenoic Acid 

DNA    Deoxynucleic Acid 

DNA QC   Deoxyribonucleic acid quality control 

DPP-IV   Dipeptidyl peptidase- IV 

EMB    Eosin methylene blue  

EPA     Eicosapentaenoic acid 

EPS    Exopolysaccharide 

ERC    Eastern Regional Center 

FDA    Food and Drug Administration 

FLASH  Fast Length Adjustment of SHort reads 

GCMS    Gas chromatography mass spectrometry 

GF ASS   Graphite Furnace Atomic Absorption Spectroscopy 

GRAS    Generally considered as safe 

HPLC    High performance liquid Chromatography 

IPP    Isoleucyl-prolyl-proline 

ITS    Iterspecific region 

LAB    Lactic Acid Bacteria 

MEGA6    Molecular Evolutionary Genetics Analysis  

MGA    Meta gene Annotation 

MRS    De Man, Rogosa and Sharpe agar 
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MUSCLE  MUltiple Sequence Comparison by Log-Expectation 

NCBI    National Center for Biotechnology Information 

NEHU   North-Eastern Hill University 

NERC     Nort-Eastern Regional Center 

NGS    Next Generation Sequencing  

ORF    Open Reading Frame 

OTU   Operational Taxonomic Unit 

PCA    Plate Count Agar 

PCR    Polymerase Chain Reactio 

PDA    Potato Dextrose Agar 

PD_whole tree   Phylogenetic diversity_whole tree 

PE    Paired End 

PERL    Practical Extraction And Report Language 

PITC    Phenylisothiocyanate 

QUIME  Quantitative Insights Into Microbial Ecology 

RDP    Remote Desktop Protocol  

rRNA    Ribosomal Ribonucleic Acid 

SAIF    Sophisticated Analytical Instrument Facility 

SDS    Sodium Dodecyl Sulfate 

SSU   Small Ribosomal Subunit 

T2D    Type 2 Diabetis 

TEM    Transmission Electron Microscope 

VPP    Valyl Polyproline 

WGS   Whole genome sequencing 

 

 

 


