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tSo v.kq 

 Årdksa vkSj dksf'kdkvksa esa mifLFkr dkcZfud ;kSfxdA 

 blds varxZr dSfedy o v.kq vkrs gaSA mnkgj.k 

dkcksZgkbMªsV] izksVhu] fyfiM] U;wfDyd ,flMA 

dksf'kdk nzO; ds jklk;fud laxBu dk 

fo'ys"k.k  

1. dkcZfud ;kSfxdksa dk fo'ys"k.k  

¼jklk;fud fØ;k½ 

Step      (i) Take living tissue [Piece of liver] 

    

(ii) Grind it in Cl3CCOOH (Slurry)  

    

(iii) Filter the slurry 

  

 

 

 

 

 

 Quantitative & Analytical method dh lgk;rk 

ls dkcZfud ;kSfxdksa dk v.kqHkkj vkSj lajpuk Kkr 

dj dkcZfud ;kSfxdksa dk irk yxk;k tkrk gSA 

2. vdkcZfud ;kSfxdksa dk fo'ys"k.k  

¼HkLe fo'ys"k.k½ 

(i) Take a piece of Liver Leaf of Tissue 

                  

(ii) Dry it in sunlight or at high temperature  

                                        

All water vapoures evaporate  

(iii) Dried tissue 

                ↓  

Burn (All carbon compounds oxidised) 

(iv) Ash 

(Ash contains only inorganic elements) 

 Elements present in Non-living & living 

cell  

S.No. Element Earth Crust Human body 

1. Oxygen 46.6% 6.5% 

2. Silicon 27.7% 0.3 Negligible 

3. Calcium 3.6% 1.5% 

4. Sodium 2.8% 0.2% 

5. Carbon 0.03% 18.5% 

6. Nitrogen  3.3% 

 

 

tSo v.kq ds izdkj 

lw{e tSo v.kq og̀n tSo v.kq 

vkdkj esa NksVs 

;g Monomeric bdkb;k¡ gSa 

,flM es ?kqyu'khy 

Mol. wt. – 18-800 Daltons 

;g tSo & nzO; ds 

lkbVksIykfTed organ cells 

Hkkx dks iznf'kZr djrk gSA 

mnkjg.k & Amino acid, 

simple sugar, Nucleotides   

vkdkj esa cM+s 

;g Polymeric lajpuk,¡ 

gaSA 

,flM esa v?kqyu'khy  

800-100 Daltons  

;g dksf'kdk nzO; vkSj 

lkbVksIykfTed Organ 

cells Hkkx dks iznf'kZr 

djrk gSA 

mnkgj.k & Proteins, 

Polysaccharide, 

Nucleic acid  

 Lipids – Lipid dks og̀n v.kq esa j[kk x;k gS] fdUrq 

;g og̀n v.kq ugha gS & v.kqHkkj 800 Dalton ls deA 

 Lipids dks budh v?kqyu'khy Nature ds dkj.k og̀n 

v.kq ds lkFk j[kk tkrk gSA 

 Metabolites – v.kq ftudk mi;ksx Metabolic fØ;k 

esa gksrk gS ;k ;gk¡ Metabolic fØ;kvksa ds mRikn gSaA 

blds izdkj fuEu gaS & 

S.No. izkFkfed 

Metabolite 

S.No. f}rh;d 

Metabolite 

1. ;g Metabolic 

fØ;kvksa esa 

Hkkxhnkjh djrs 

gSA 

1. ;g Metabolic 

fØ;kvksa esa 

Hkkxhnkjh ugha 

djrs gaSA 

2. ;g Metabolic 

fØ;kvksa esa 

iz;ksx gksrs gSA 

2. ;g Metabolic 

fØ;kvksa esa 

mRIkUu gksrs gSaA 

3. ;g varmRikn 

ugha gSA 

3. ;g varmRikn 

gksrs gSaA 

4. of̀) o fodkl 

esa budh izR;{k 

Hkwfedk gksrh gSA 

4. of̀) o fodkl 

esa bu dh izR;{k 

Hkwfedk ugha 

gksrh gSA 

mnkgj.k & Amino acid, 

sugars, chlorophyll 

mnkjg.k & 

(i) Pigments – 

Carotenoids, water 

soluble, purple 

colours, 

Anthocyanin 

(ii) Alkaloids – 

Morphine, Codeine 

(iii) Toxin – Abrin, Ricin 

Filtrate  

(Acid soluble)  

Amino acid,  

simple sugar, glycerol, 

Nucleotides, fatty 

Retenate  

(Acid insoluble)  

Protein, 

Polysaccharide, 

Nucleic acid, lipid  
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(iv) Lectins – 

Concanavalin A, 

Anti cancer drungs 

(v) Drugs – Vinblastin, 

lnkcgkj] [Vinca 

rosca] vincristin 

curcumin etc. 

(vi) Polymeric – 

Rubber, gums, 

cellulose 

(vii) VjihUok,Me & 

eksuksVjihl] 

MkbZVjihl 

PROTOPLASM – rjy tks cells ds vUnj +nt gksrk gSA 

 blds varxZr cell nzO; o dsUnzd esa +nt nzO; vkrs gaSA 

 ;g loZizFke carti  ds }kjk ns[kk x;kA 

 tSyh ds leku Protoplasm dks sarcode dgrs gSaA  

 izd̀fr & Polyphonic colloidal system gS & blds 

,d ls vf/kd :i gksrs gSA dqN cells tSls raf=dk 

cells ;g vR;f/kd rjy gksrs gSaA 

 Ropk esa ty ds lekuA      [Fisher & Wilson] 

Composition 

Component percentage 

Water 70-90 

Protein 10-15 

Nucleic acid 5-7 

Carbohydrate 3 

Lipids 2 

Ions 1 

y{k.k & tSo nzO; Cyclosis ¼dksf'kdk nzO; dk ?kw.kZu½, 

amoeboid xeu vkSj Brownian xeu iznf'kZr djrk gSA 

mnkjg.k & Hydra dh leaves esa] Rohio discollar 

 ;g laosnukvksa dks xzg.k vkSj 'kjhj esa mlds forj.k 

ds fy, mÙkjnk;h gSA 

 ;g Metabolic fØ;kvksa dks LFky iznku djrk gSA 

 ;g ikpu ds vUr% mRiknksa ds la'ys"k.k ds fy, 

mÙkjnk;h gSA 

 'olu o mRltZu esa lgk;d &  

Cellular Pool – Sum total of all organic & 

inorganic compounds 

 Cellular pool esa dqy 34 elements +nt 

 eq[; elements (universal elements = 13) 

C, H, ON [96%] 

Na, K, Mg, Ca 

I, Cl, P, Fe, S      

 Framework elements – C, H, O 

 Trace elements – 31 = Rest ¼vYila[;d esa 

mifLFkr½ 

Protein 

 Term by Berzelius & Mulder 

 Polymeric Compounds [By Hofemister & Fischer]  

 10-15% in Protoplasm 

 Essential elements C, H, O, N 

 Hetero polymers 

 Monomeric Units - Amino acid 

 Polypeptides 

 Linkage - peptide linkage       – C – N – 

                                                              ||    | 

          O     H 

Amino Acids 

 Amino acid izksVhu dh eksuksesfjd bdkb;k¡ gSaA 

 ;g Substituted esFksu gS ftlesa ,d vehuks lewg 

vkSj ,d dkcksZfDlkfyd lewg mifLFkr gksrk gSA 

 Amino o dkcksZfDlfyd lewg dh mifLFkfr ds dkj.k 

Amino acid amphoteric gksrs gSaA  

 

-COOH -NH2 

Polypeptide – 50 ls vf/kd Amino acid dh J`a[kyk 

Polypeptide dgrs gaSA 

 J`a[kyk esa mifLFkr Amino acid ,d & nwljs ls 

isIVkbM ca/k ds }kjk tqMs+ gksrs gaSA 

 isIVkbM ca/k ,d Anhydras bond gS] ftlds fuekZ.k 

ds le; ,d ty dk v.kq ckgj fudyrk gSA 

 fuekZ.k dh izfØ;k & Dehydration izfØ;kA 

       R 

              |          - H2O 

H2N  C –  C  –                   – N – C –  C – OH 

             |     ||                          |    |     ||           

             H     O                          H    H     O 

 

 

     -  C  –  N - H 

                 ||     |     Peptide linkage 

                                     O     H    

Types of Amino acids –  

 dqy 300 Amino acid 

 dsoy 20 Amino acid izksVhu dk fuekZ.k djrs gSaA 

1. Essential amino acids [10] 

o budk fuekZ.k 'kjhj esa ugha gksrk gSA 

o bu Amino acid dks vk/kkj ds }kjk fy;k 

tkrk gSA 

OH  H 
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Ex.  Leucine  (6) Threonine 

Isoleucine  Phenyial anine 

Lysine   Tryptophan 

 Methinonine Arginine 

Valine  Histidine 

2. Non – esseutial amino acids [10] 

o vehuks ,flM ftudk fuekZ.k 'kjhj esa gksrk 

gSA 

o bu vehuksa ,flM dks vkgkj esa lfEefyr 

djus dh vko';drk ugha gksrhA 

 Ex. Aspartic acid  Glycine  

  Aspargine Serine 

  Alanine  Cysteine 

  Glutamic acid Porline 

  Glutamine Tyrosine  

3. Semi – essential 

Ex.  Arginine, Histidine 

 Synthesise in body but not significant. 

 fdUrq budk fuekZ.k vkgkj esa gksus ds dkj.k bUgsa 

vkgkj esa lfEefyr fd;k tkrk gSA 

 Classification of Amino acids 

(i) Acidic Amino Acid – 

o 1 amino lewg vkSj 2 dkcksZfDlfyd lewgA 

o usV charge –ve 

o Electric field esa ;g ,uksM dh vksj xfr 

djrs gSaA 

e.g. Aspartic acid, Glutamic acid 

(ii) Alkaline amino acid – 

o nks vehuks lewg] ,d dkcksZfDlfyd lewgA 

o usV charge +ve 

o Electric field esa ;g dSFkksM dh vksj xfr 

djrs gSA 

e.g. Histidine, Arginine, Lycine 

(iii) Neutral amino acid 

o ,d vehuks ,d dkcksZfDlfyd lewgA 

o usV charge 0 

o Electric field esa xfr ugha djrsA 

e.g. Valine, Alanine, Glycine, Leucine, 

Isoleusine 

 
Zwitter Ion/Dipolar Ion - ;kSfxd ftlesa ,d ijek.kq ij 

+ve charge  vkSj vU; ij –ve mifLFkr gksrk gSA ;g 

fu/kkZfjr pH ds eku ij mnklhu v.kq dh rjg O;ogkj 

iznf'kZr djrs gSaA pH ds electric field esa ;g xfr ugha 

djrsA Isuelectric point gSaA 

Zwitter ion 
On the basis of configuration  

1. L – amino acid 

 

 
Ex. Eukaryotes 

2. D- Amino acid 

 

 
 

Ex. Prokaryotes & 

Antibodies (Eukaryotes) 

fo'ks"k Amino Acid –  

1. lYQj ;qDr Amino Acid – 

e.g. Cysteine, Methinonine 

2. vYdksgfyd ,feuks ,flM & 

e.g. serine, Threonine 

3. ,sjksesfVd ,feuks ,flM & 

(i) Tryptophan – tfVy Amino acid 

(a) Plant gkeksZu I.A.A. blds }kjk fufeZr 

(b) Serotonine 

(ii) Tyrosine Amino Acid – blds }kjk fufeZr gksrs 

gSa & 

(a) Melanine pigment 

(b) Thyroxine 

(c) Adrenaline 

(d) Nor- adrenaline 

(iii) Phenylalanine – Simplest amino acid – 

Glycine  

(iv) gsVªkslk;fDyd Amino Acid –  

mnkgj.k & Proline, Hydroxy proline, 

Histidine [Histanmines are derived] 

(v) Amino Acid – og Amino Acid ftuesa Amino 

group (NH2), Imino lewg (NH) ls foLFkkfir 

gksrs gSaA 

mnkjg.k & Proline, Hydroxy proline 

CONFIGURATION OF PROTEIN 

çkFkfed foU;kl   

 ;g Amino acid dh linear :i ls O;ofLFkr J`a[kyk 

dks iznf'kZr djrk gSA 

 Amino Acid ,d&nwljs ls isIVkbM ca/k ds }kjk tqM+s 

gksrs gSaA 

 Two ends  N – Terminal [izFke Amino acid] 

C – Terminal [vafre Amino Acid] 

 lcls de LFkk;h 

e.g. jkbckslksEl }kjk uofufeZr izksVhuA 
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f}rh;d foU;kl 

 ikWyhisIVkbM ds ,d ;k ,d ls vf/kd J`a[kyk,¡ 

 isIVkbM vkSj H – bond +nt 

 rUrqe; Hkjk vkSj v?kqyu'khyA 

 izkFkfed foU;kl ls vf/kd LFkk;h (H-bond ds dkj.k½ 

 ;g dq.Myh vkSj Sheath ds :i esa mifLFkr gksrk 

gSA 

Types –  

1.  - Helex – 

o dsoy ,d ikWyhisIVkbM J`a[kyk mifLFkrA 

o isIVkbV vkSj Intermolecular H – bond 

mifLFkrA 

o dq.Mfy;k¡ clock wise /Right hand side 

o izR;sd dq.Myh esa 3½ Amino acid +nt 

e.g. Keratin – Tough, fibrous, resistant to 

digestion 

Hardness (Abund and cysteine Amino acid) 

Myosin 

Tropomyosin 

2.  - Pleated /Sheath structure – 

o ;g izksVhu dh 3D lajpuk dks iznf'kZr djrk 

gSA 

o ,d ls vf/kd ikWfyisIVkbM J`a[kyk,¡ mifLFkrA 

o Intermolecular H-bond mifLFkrA + Peptide 

bond 

o piVh Sheath ds leku lajpukA 

o mnkgj.k & Silk esa mifLFkr Fibroin protein 

 

rr̀h;d foU;kl (Tertiary structure)  

 ikWyhisIVkbM dh dsoy ,d J`a[kyk + nt 

 ;g J`a[kyk dq.Mfyr :i ls fi.M ds leku +nt 

gksrh gSA 

 ty esa ?kqyu'khyA 

 izkFkfed o f}rh;d foU;kl dh rqyuk esa vf/kd 

LFkk;hA 

 rr̀h;d foU;kl esa mifLFkr cU/k & 

(i) Peptide bond – vehuks vEy ds e/; & 

Strongest bond 

(ii) H – bond – Intermolecular 

(iii) Disulphide bond – 2nd Strongest  

o rr̀h;d foU;kl ds LFkkf;Ro ds fy, 

mÙkjnk;hA 

o S ;qDr vehuks ,flM ds e/; Mkb lYQkbM 

cU/k mifLFkrA 

(iv) Hydrophobic bond - ,sjksesfVd ,ehuks ,flM 

esaA 

(v) Ionic bond – fdukjksa ij mifLFkrA 

e.g. vf/kdrj izksVhu vkSj ,UtkbeA 

 

Quaternary foU;kl & 

 ,d ls vf/kd Polypeptide J`a[kyk,¡ mifLFkrA 

 vR;f/kd dq.MfyrA 

 lcls vf/kd LFkk;hA 

 Inter molecular H – bond +nt 

e.g. Lactic acid dehydrogenase ¼lkjh ikWyhisIVkbM 

psu leku½ 

Hemoglobin & Insulin [Polypeptide vleku] 

       

 Protein Denaturation – 

o izksVhu ds foU;kl esa ifjorZu dks Denaturation 

izfØ;k dgrs gSA 

o Denaturation ds le; 2° o 3° foU;kl esa 

ifjorZu vkrk gSA 

o rr̀h;d foU;kl] f}rh;d foU;kl esa ifjorZu gks 

tkrk gSA 

o Denaturation izfØ;k Temperature, pH, salts, 

heavy metals, pressure }kjk izHkkfor gksrh gSA 

mnkgj.k & Egg Albumin 
Heating  Coagulate 

[Globular, Soluble]    [Insoluble, Fibrous] 

  

Stability  4° > 3° > 2° > 1° 
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Carbohydrates  
 dkcZu] H o O ds ;kSfxdA 

 ;s C ds Hydrates gaSA 

 General formula – Cx(H2O)y   

 C o O ijek.kq dh la[;k cjkcj 

viokn & Deoxyribose [C5H10O4] 

Rhamnose [C6H12O5] 

 H o O 2 : 1 ds vuqikr esa +nt 

 dkcksZgkbMsªV esa mifLFkr bdkb;ksa dks saccharides 

dgrs gaSA 

 ;s ÅtkZ dk izeq[k L=ksr gSA 

 blds }kjk 55-60% ÅtkZ mRiUu gksrh gSA 

 ;g ,d Respiratory substrate gSA 

Classification – tc vi?kVu ls mRiUu lsdsjkbM 

bdkb;ksa ds vk/kkj ijA 

1. MONOSACCHARIDE – lcls ljy dkcksZgkbMsªVA 

 budk ty vi?kVu ugha gksrkA 

 dsoy ,d 'kdZjk bdkbZ +nt 

 Lokn esa ehBsA 

 ty esa ?kqyu'khyA 

 ;g d o l :i esa +ntA 

 eksukslSdjkbM esa fdjsy C ;k Asymmetry 

carbon +nt gksrk gSA 

viokn & Dihydroxy acetone   

 
 eksuks lsdsjkbM psu ;k fjax ds :i esa +nt gksrs 

gSA eksukslsdsjkbM esa nks izdkj dh fjax ikbZ tkrh 

gSA 

Ring : 1) Pyranose ring (5C + 1Oxygen) 

                            
Ring : 2) Furanose ring (4C + 1 oxygen)  

 

ANOMERS 

 Xywdkst foy;u esa nks fofHkUu :iksa esa +nt gksrk gSA 

 ;g fofHkUu :i Pyranose ring esa +nt C la[;k 1st 

ij H o OH group dh position esa ifjorZu ls mRiUu 

gksrs gSaA 

ex. Glucose ds 2 Anomers gSA 

(i) -pyranose ( - glucose)  -OH group 

downward side 

 

(ii)  - pyranose (-glucose)  -OH group is 

upside  

      

EPIMERS 

 eksukslsdsjkbM dh Jà[kyk esa C la[;k 2, 3, o 4 esa 

mifLFkr H vkSj OH dk position esa ifjorZu ls fufeZr 

isomer dks epimers dgrs gaSA  

 Glucouse ds  2 Epimer = (i) Mannose   (ii)  Galactose 

 H   C =  O                                H   C =  OH      H   C =  O 

          (2)     

  H   C  OH    H            H      H   C  OH  

                

HO  C  H   HO  C  H    HO  C  H 

                          (4) 

  H   C  OH     H   C  OH   H              OH  

                       

  H   C  OH     H   C  OH        H   C  OH 

                       

  H   C  OH     H   C  OH      H   C  OH 

                       

            H                H                H 

    Glucose        Mannose        Galactose  

C 

C 
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eksukslsdsjkbM ds O;qRiUu  

(i) Amino sugar – eksukslsQsjkbM J`a[kyk esa C la[;k 2 

ij OH lewg vehuks lewg ls foLFkkfir gks tkrk gSA 

mnkgj.k & Glucosamine, Galactosamine 

(ii) Sugar Alcohol -  -CHO group izkFkfed ,sgYdksgkWy 

lewg esa ifjofrZrA 

e.g. sorbital & nannitol  

(iii) Sugar acids  ,fYMgkbM ,oa izkFkfed ,sYdksgkWy 

lewg ds vkWDlhdj.k ls sugar eas dkcksZfDlfyd lewg 

dk fuekZ.kA 

e.g.  Glucuronic acid 

          Galactoronic acid 

vkWfyxkslsdsjkbM  2-10 sacchride bdkb;k¡ +nt 

 Saccheride unit vkil esa XykbdkslkbfMd cU/k ds 

}kjk tqM+h gksrh gSA 

 XykbdkslkbfMd cU/k ds fuekZ.k eas ,d bdkbZ dk 

,fYMgkbM ;k dhVksu lewg nwljs bdkbZ ds OH lewg 

ds lkFk cU/k dk fuekZ.k djrk gSA 

 XykbdkslkbfMd ca/k ,d Anhydrous bond gSA 

 fuekZ.k dh izfØ;k & Dehydration synthesis 

izdkj & 

1. MkbZlsdsjkbM & dsoy nks lsdsjkbM bdkbZ +nt 

 ty esa ?kqyu'khy 

 Lokn esa ehBsA 

 bUgsa lkekU;r% 'kqxj dgrs gaSA 

 XykbdkslkbfMd cU/k +ntA 

 ;s Reducing izd̀fr ds gksrs gSaA  

viokn & lqØkst] Trehalose  

Disaccharides [2-sugar units] 

Ex. - 

(i) Maltose =  - glucose +  - glucose 

Linnkage    =  - 1, 4 linkage 

 

(ii) Lactose =  - Glucose +  - Galactose 

Linkage =  -1, 4 linkage 

(iii) Trehalose =  - Glucose +  - Glucose 

Linkage =  -  - 1, 1 – linakge 

(iv) Sucrose =  - Glucose +  - fructose  

Linkage =  -  - 1, 2- linkage 

 

2. Trisaccharides – Raffinose [Glucose + fructose + 

Galactose] 

3. Tetrasaccharides – Stachyose [Glucose + 

Fructose + 2 Galactose] 

4. Pentas saccharides – Barbacose [2-Glucose + 

Fructose + 2 Galacotse] 

Reducing sugar Non-reducing sugar 

 ,fYMgkbM o dhVksu 

lewg freeA 

 ;g CU+2 dks CU+ esa 
Reduces djrh gSA 

 ;g Benedict's & 
Fehling test nsrh gSA 

e.g. All 
Monosaccharides & 
Oligo saccharides 
Except - sucrose & 
Trehalose 

 ,fYMgkbM o dhVksu 

lewg free ughaA 

 ;g CU+2 dks CU+ esa 
Reduce ugha djrh 

gSA 

 ;g Benedict's & 
Fehling test ugha 

nsrh gSA 
e.g. - Poly 
saccharides, 
sucrose, Trehalose  

ikWYkhlsdsjkbM & 10 ls vf/kd Saccharide units +nt 

 ;s cM+s vkdkj ds ikWyhefjd compounds gSaA 

 ty esa v?kqyu'khyA 

 Non- reducing izd̀frA 

 Non- sweet 

 bUgsa lkekU;r% "Glycans" dgrs gSa tks nks izdkj ds gaS  

(i) Pentosan   Arabon, xylan 

[5- carbon, contairing] 

(ii) Hexosan  Starch, cellulose  

[6- C contairing] 

TYPES  

1. HOMOPOLYSACCHARIDES – leku izdkj dh 

saccharide bdkb;k¡ +nt  

e.g. Cellulose – lcls vf/kd ek=k esa ik;k tkus 

okyk dkcZfud v.kqA 

 ;g ,d lajpukRed ikWyhej gSA 

 ;g 6000-10000  - D Glucose ls fufeZrA 

 Linkage -  -1,4 linkage 

 ;g ,d linear polymer gS] ftldh J`a[kykvksa esa 

dq.Mfy;k¡ ugha gksrh gSA 

 Tunicin – lsY;wykst ds leku inkFkZ  

;wjksdkMsZVk] V~;wfudsVk (Animal cellulose) 

               GLYCOGEN - ;g ,d storage poly sacchride gSA 
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 bls Animal starch Hkh dgrs gaSA 

 lajpuk esa ,ekbykisfDVu ds lekuA 

  - D Glucose bdkbZ mifLFkrA 

 Linkage – 1, 4 & 1, 6  [End = 1 + No. of 

branches] 

 ;g ;dr̀ isf'k;ksa vkSj fungi esa mifLFkrA 

 Iodin ds lkFk ;g yky jax mRiUu djrk gSA 

STARCH 

 ;g ,d LVksjst gkseksikWyhlsdsjkbM gSA 

  - D Xywdkst ls fufeZrA 

 ;g nks izdkj dh Jà[kykvksa ls fufeZr gksrk gS & 

(i) Amylose chain – v'kkf[kr J`a[kykA 

o 250-300 Xywdkst bdkb;k¡ mifLFkrA 

o Linkage   - 1, 4 linkage 

o ;g vk;ksMhu ds lkFk uhyk jax mRiUu djrk 

gSA 

o vkyw esa mifLFkr LVkpZ esa ;g dsoy 20% 

gksrk gSA 

 

(ii) Amylopection chain – 'kkf[kr J`a[kykA 

o Xywdkst dh 30 bdkb;k¡ mifLFkrA 

o Linkage   1, 4 o  1,6 linkage 

o ;s vk;ksMhu ds lkFk yky jax mRiUu djrk 

gSA 

o vkyw esa mifLFkr LVkpZ esa ;g dsoy 30% 

gksrk gSA 

 

(iii) Inulin - ;g ,d storage polysaccharide gSA 

o v'kkf[kr 

o lcls NksVk Homopolysaccharide 

o ty esa ?kqyu'khyA 

o 25-35 ÝsDVkst bdkb;ksa }kjk fufeZrA 

o Linkage -  - 1, 2 linkage 

o blds }kjk Glomerulus fillteration nj dks 

Kkr fd;k tkrk gSA 

o ;g Artichoke o Msgfy;k dh tM+ esa +nt  

(iv) Dextrin - ;g Xykbdkstu o LVkpZ ikpu dk ,d 

mRikn gSA 

o ;g cSDVhfj;k vkSj ;hLV esa +nt 

(v) Chitin - ;g ,d lajpukRed ukbVªkstuh 

ikWfylsdsjkbM gSA 

o v'kkf[krA 

o ;g N- Acetyl, D- Glucasamine bdkbZ;k¡ dks 

fufeZrA 

o Linkage   - 1, 4 linkage 

o f}rh;d dkcZfud ;kSfxdA 

o bls Qaxy (Fungal) cellulose Hkh dgrs gSA 

HETROPOLYSACCHARIDE 

 vleku izdkj dh lsdsjkbM bdkb;k¡ +nt  

 izksLFksfVd lewg +nt 

e.g.-  Peptidoglycan, Agar 

MUCOPOLY SACCHARIDE 

 ;s fpifpis (Slimy) polysaccharide gaS] tks izksVhu ,oa 

ty dks tksM+us esa l{ke gaSA 

e.g. Mucilage (galatosend Mannose), Hyaluronic 

acid, Chondriotin, Heparin etc.[Animel Cement] 

Other examples - Hemicellulose, Pectin [Plant 

cement]  
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PROTEIN METABOLISM 

1. Transamination: vehuks lewg dk LFkkukUrj.k ,d 

Amino Acid ls nwljs Amino Acid ijA 

2. Deamination: Amino Acid ls Amonia dk 

fuekZ.kA 

3. ;d̀r esa Ornithin Cycle  }kjk veksfu;k ls Uria 

dk fuekZ.k gksrk gSA 

4. Hemopoite vax %& Hkzw.kh; voLFkk esa ;g RBC, 

WBC dk fuekZ.k djrk gSA 

5. Yolk ihrd dk fuekZ.kA 

6. ;d̀r esa fuekZ.k gksrk gSA 

(i) Plasma protein [α-globin dks NksM+dj] 

(ii) Anticagulant - Heparin 

(iii) Clotting factor – I, II,V, VII, IX & X 

(iv) Some Enzyme – dehydrogenase, 

lkbVksØkse oxidase. 

7. Vitamin A dk fuekZ.k & β fdjksfVu }kjk ;d̀r esa 

Vitamin A dk fuekZ.k gksrk gSA 

8. Storage → Vitamin - A, D, E, K, B12  

 → Minarals - Fe, Cu, zn, Co, Mo 

9. Detoxification : 

;g vR;f/kd fo"kSys inkFkksZa dks de fo"kSys inkFkksZa 

esa ifjofrZr djrk gSA 

ex. Prussic Acid ls Potassium lYQkslkbukbM dk 

fuekZ.kA 

10. fiÙk dk fuekZ.k vkSj L=ko.k% 

;g Yellow green colour dk nzO; gSA 

{kkjh; pH = 8 

;g golbladder esa store gksrk gSA 

;g ,d dwV ikpd jl (Pseudo digestive Juice) 

gSA 

[Enzyme-nt] 

;g xzg.kh esa L=kfor gksrk gSA 

olk dk ik;lhdj.k 

COMPOSITION OF BILE 

Water = 98% 

Others = 2% 

 Bile Acid → Cholic Acid 

 Bile pigment → Bilirubin (yellow) 

Biliverdin (Greenish) 

 Cholesterol, Lecithin  

Salts  

1.  Inorgaec salt NaCl, Na2CO3, NaHCO3 ¼ek/;e dks 

{kkjh; cukuk½ 

2.   Organic Salt  

Na -  XykbdksDyksjsV 

Na -  V~;wjksdksysV 

(turocholate) 

(Emulsification of Fat) 

FUNCTION OF BILE  

 xzg.kh esa HCl dk mnklhuhdj.k] 

 olk dk ik;lhdj.k 

 fiÙk o.kZd dk mRltZu 

 olk vkSj olk esa ?kqyu'khy foVkfeUl dk vo'kks"k.k 

 vk¡r esa Øekuqdapu izsfjr djukA 

 Lipase dks lfØ; djukA 

 Hkkstu esa +nt Bactria dh of̀) dks jksdukA 

PANCREAS ¼vXuk';½ 

mRifÙk %& Endoderm 

 ;g ,d Soft yEch fi.M ;qDr Pink Colour dh xzfUFk 

gSA 

 ;g vkek'k; ds Bhd uhps +nt gksrh gSA 

 ;g fefJr xzfUFk gS] ftlds nks Hkkx gS & 

Exocrine Part Endocrine Part 

  ↓            ↓ 

Pancreat Acini Islate of langerhans 

Ducts - 

izeq[k ufydk     &  wiresung duct 

lgk;d ufydk  & Duct of Santorine 

 

1. Exocrine Part :  

 ;g xksykdkj dksf'kdkvksa }kjk fufeZr Hkkx gSA 

ftls Acini dgrs gSA 

 bl Hkkx ds }kjk vXuk'k; jl dk L=ko.k gksrk 

gSA 

 vXuk'k; jl nks ufydkvksa }kjk xzg.kh rd 

igq¡prk gSA 

 Pancreatic Juice    

Main duct → Ampulla of  Vater → Duodenum 

Accessary Duct → Duodenum 
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Composition 

Daily 
Secretion 

1-1.5 liters 

Water 98% 

Salts 2% 

pH 7.5 to 8.3 

Enzymes (i) Protein digestive Enzymes 
(ii) Trypsinogen 
(iii) Chymotry sinogen 
(iv) Procarboxypeptidase 
(v) Elastase 
(vi) Carbohydratedigestive →   α – 

Amylase 
(vii)  Fat digestive → Pancreatic 

Lipase / Steapsin 
(vii) other → Dnase, Rnase 

2. Endocrine Part :-  1 fefy;u dksf'kdkvksa dk lewg 

→ Islets of langerhans. 

bl lewg esa pkj izdkj dh dksf'kdk,¡ +nt gksrh gSA 

I. Alpha cell [α - cell] :- 15% 

;g lrg ij +nt gksrh gSaA 

L=ko.k & Glucagon [Glycogen → Glucose] 

II. β- Cell :- 65% 

e/; Hkkx esa + nt gksrh gSA 

L=ko.k & Insulin Harmone [Glucose → 

Glycogen] 

III. δ- Cell :- 5% 

cká lrg ij +nt gksrh gSaA 

L=ko.k & Somatostatin [ ;g α] β-cell dks 

lanfHkZr djrh gS] 

IV. Pancreatic Polypeptide/ F-Cells : - 15% 

L=ko.k & Pancreatic Polypetide 

;g vXuk'k; jl L=ko.k dks lanfHkZr djrh gSA 

Duct System 

[Liver, Pancreas and Duodenum] 

 

 Sphincter of Boyden – common bile duct ij 

[kqyrh gSA 

 Sphincter of oddi – Ampulla of Vater ij [kqyrh 

gSA 

tBjh; xzfUFk;k¡  

 ljy] 'kkf[kr] ufydkdkj xzfUFkA 

 E;wdkslk dh midyk }kjk fufeZrA 

Cells 

1. Cheif / Peptic / Zymogenic cells :- 

L=ko.k & Proenzymes → Pepsinogen 

  Prorenin [  dsoy uotkr esa +nt] 

  Gastric amylase 

  Gastric Lipase 

2. Oxyntic / Parietal cells :- 

L=ko.k & (i)  HCl 

dk;Z →  (i)  ;g ek/;e dks vEyh; cukrk gSA 

     (pH = 1.8 - 2.3) 

  (ii)  Enzymes dks vfØ; djukA 

  (iii)  lw{e thoksa dks u"V djukA   

Castle intrinsic factor (Glycoprotein) :- 

dk;Z &   NksVh vkar esa foVkfeu B12 dk vo'kks"k.k 

3. Goblet cells / Mucous cell 

;g lEiw.kZ midyk ij +nt gksrh gSA 

dk;Z %& 'ys"ek dk L=ko.k djukA 

4. Endocrine cells 

;g xzfUFk ds ry ij +nt gksrh gSA 

(i) Argentaffin cells Serotonin 
Histamin 
Somatostatin 

(ii) Gastrin cells [G-cell] → Gastrin gkeksZu dk L=ko.k 

5. Stem cells :- xzfUFk dh ejEer o j[kj[kkoA 

vk¡=jh; xzfUFk;k¡  

 ljy ufydkdkj xzfUFkA 

 E;wdkslk dh midyk }kjk fufeZrA 

 izdkj  

(i) Gypts of Lieberkuhn : - ufydkdkj lajpuk 

gksrh gSaA 

o blds }kjk ,Utkbe o 'ys"ek dk L=ko.k 

gksrk gSA 

o Enterocytes cells +nt   gksrh gSA  

(ii) Bruner's Gland :- xzg.kh dh Sub – Mucosa ijr 

esa mifLFkr gksrh gSA 

;g de ek=k esa ,Utkbe o 'ys"ek L=kfor djrh 

gSA 

Intestinal Juice ;k succus entericus :- 

Daily Secretion : 2-3 litres 

pH : 7.8 – 8.3 (Alkaline) 
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 Enzymes 

(i) Carbohydrate digesting :- Maltose, 

Isomaltose 

 Lactose, dextrinas 

(ii) Protein digesting :- Enterokinase 

;g Trypsinogen  dks lfØ; djrk gSA 

o Aminopeptides 

o Dipeptidases 

(iii) Fat digesting :- Intestinal Lipase. 

(iv) Nucleotidases and Nucleosidases. 

GASTRO – INTESTINAL HARMONE 

1. Secretin :- 

(i) izFke [kkstk x;k gkeksZu] 

(ii) xzg.kh dh midyk }kjk L=kforA 

dk;Z &  

o vXuk';h jl ds Non – enzymatic Hkkx dk 

L=ko.k [HCO3 jons o 'yks"ek] 

o ;d̀r dks fiÙk jl L=ko.k ds fy, izsfjr 

djukA 

(iii) tBj jl L=ko.k dks lankfHkZr djukA 

(iv) Øekuqdapu dks lnafHkZr djukA 

2. Pancreozymin Hormone :- vXuk';h jl esa ,Utkbe 

ds L=ko.k dks izsfjr djukA 

3. Enterocrinin Hormone :- vk¡=jh; jl esa +nt 

,Utkbel ds L=ko.k ds fy, paneth cells dks izsfjr 

djukA 

4. Duocrinin :- Hkzw.kuj xzfUFk;ksa dks Non- enzymatic 

Hkkx ¼vk¡=jh; jl½ ds L=ko.k ds fy, izsfjr djukA 

5. Cholecystokinin (CCK) :- ;d̀r o fiÙk FkSyh dks fiÙk 

jl L=ko.k ds fy, mÌksfir djukA 

6. Villikinin :- Villi ;k jlkdaqj dh xfrfof/k;ksa dks izsfjr 

djukA 

7. Gastrin :- tBj jl L=ko.k dks izsfjr djukA 

8. Enterogasterone :- ;g HCl L=ko.k dks lanfHkZr 

djrk gSA 

9. Gastric inhibitory Peptide [G.I.P] :- 

;k 

Glucose dependent Insulinotropic Peptide :- 

Gastrin gkekZsu dks lanfHkZr djukA ;g gkeksZu 

bUlqfyu dks izsfjr djrk gSA ¼jDr esa Glucose ds 

mPp Lrj ds izHkko ds dkj.k ½  

CARBOHYDRATE DIGESTION 

1. In Oral Cavity :- 

Starch 
Salivary amylase

pH 6.8


 Maltose + 

Isomaltose + Dextrins 

[30% Hydrolysis] 

2.  In Stomach :- No digestion Action of Gastric 

amylase is inhibited in Acidic medium 

3. In Small intestine :- 

(i) Action of Pancreatic Juice ¼vXuk'k;h jl dk 

izHkko½ 

Starch  
Pancreatic amylase

or amylopsin+ Isomaltose + Dextrin 

[70% Hydrolysis) 

(ii) Action of Intestinal Juice [Succus 

entericus] ¼vk¡=jh; jl dk izHkko½ 

Maltose  
Maltase  + Glucose + Glucose     80% 

Isomaltose  
isomaltase  + Glucose + Glucase 20% 

Sucrose  
Sucroase or

Invertase   + Glucose + Fractose 20% 

Lactose 
Lactase   + Glucose + Galactose 

Dextrin 
Dextrinase  + Glucose + Glucose 

DIGESTION OF PROTEIN 

1. eq[k xqgk %& izksVhu ikpu & nt 

 ykj esa izksVhu ikpu ds fy, ,Utkbe & nt 

2. vkek'k; %& f'k'kqvksa esa  
 

Casein (Milk Protein) 
Renin     + Paracasein 

Paracasein +Ca                  Calcium paracaseinate 

Calcium paracaseinate 
Pepsin   + Peptones 

o;Ldksa esa  

Protein  
Pepsin      + Peptones + Proteases 

    [Hydrolytic product of protein] 

 

 

Curding of minlk 
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3. In Small Intestinr :  

1)     Action of pancreatic Juice :- 

Protein 
Trypsin    Dipeptides     

Peptones 
Chymotrypsin Dipeptides          Dipeptides 

Proteses 
Carboxypeptidase  Dipeptides   

Elastin
Elastase  Dipeptides          2 Amino acids liknked    

            by peptide bond 

2)  Action of Intestinal juice :- 

Dipeptide  
Dipeptideases   Amino Acid [End product of protein digestion] 

 

FAT DIGESTION 

eq[k xqgk → olk ikpu & nt [lipase -nt] 

vkek'k; → olk dk dsoy 5&10% Hkkx dk ikpu 

vkek'k; esa gksrk gSA 

Fat  
Lipase    Monoglycerides + Fatty acid 

NksVh vk¡r  

(i) fiÙk jl dk izHkko ¼ik;lhdj.k½ 

 

 

 

 

 

(ii) vXuk'k;h jl dk izHkko 

Emulsified fat (triglycerides) 
Lipase or
Stepsin    Fatty 

acid + Diglyceride 

Diglycerides  
Lipase   Fatty acid + Monoglyceride 

Monoglycerides  
Lipase     Fatty acid + Glyceral 

(iii) vka=jh; jl dk izHkko 

Intestinal lipase }kjk 'ks"k jg x;s olk dk ikpu 

gksrk gSA 

olk ikpu izeq[k ,Utkbe → Pancreatic  Lipase  

STEPS 

 loZizFke ik;lhdj.k ds }kjk fatty acid dh lrg ij 

Bile Salts dh ijr dk teko gksrk gSA 

 bl :i esa fatty acid dks Micelles ¼felsy½ dgrs gSaA 

 Micelles ds :i esa fatty acid dk vo'kks"k.k cells }kjk 

gksrk gSA 

 Cells esa mifLFkr xkWYthdk; }kjk Bile Salts dh ijr 

gVkdj mlds LFkku ij izksVhu ijr dk fuekZ.k gksrk 

gS] ftls chylomicrons dgrs gSA 

 chylomicrons ds :i esa olk dk yfldk okfguh esa 

vo'kks"k.k gksrk gS ftlsa Lectials dgrs gSA 

Colour → nwf/k;rkA 

Bile Salts Cover/ Mask Fatty Acids [Micells] 

 

vkgkjuky ds fofHkUu Hkkxksa esa vo'kks"k.k  

eq[k xqgk & ikpu esa vUr mRiknksa dk vo'kks"k.k &nt 

dsoy dqN drugs dk vo'kks"k.kA 

¼jDr dksf'kdkvksa ls½ 

vkek'k; & ty] ljy 'kdZjk vkSj Alcohol dk vo'kks"k.kA 

Aspirin drugs dk iw.kZr% vo'kks"k.k 

vkek'k; esa gksrk gSA 

NksVh vk¡r & vo'kks"k.k dk izeq[k LFky  

Duodunum :- Ca o Fe dk vo'kks"k.kA 

Ileum :- Vitamin o  Bile Salt dk 

vo'kks"k.kA 

e/; Hkkx }kjk ty dk vo'kks"k.kA 

[passive fØ;k energy not use] 

cM+h vk¡r %& Colon :- ty] [kfut o dqN 

drugs dk vo'kks"k.kA 

Colon  esa mifLFkr Bactria  }kjk Vitamin 

B1, B2, K  dk fuekZ.k gksrk gSA 

Lokaxhdj.k (Assimilation) 

 Hkkstu ds vo'kksf"kr vUr mRiknksa dk bLrseky] 

Lokaxhdj.k dgykrk gSA 

(1)  AMINO ACIDS 
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(2) MONOSACCHARIDES 

  

(3) FATS:- Liver 

o ;g Ropk dh lcD;wVsfu;l ijr ij laxzfgr 

gksrk gSA 

o dksf'kdk f>Yyh dk fuekZ.k 

o ÅtkZ dk L=ksr o vaxkas ds e/; packing 

tissue 

EGESTION / DEFAECATION 

 vip HkksT; inkFkksZa dk 'kjhj ls fu"dkluA 

 Faeces → vo'kks"k.k ds ckn 'ks"k jg x;k dkbyA 

 Colon → Rectum → Rectum diliators   [izfrorhZ 

fØ;k dk mRiUu gksuk] 

Colon → Rectum → Rectum 

dilator 

[izfrorhZ 

fØ;k dk 

mRiUu 

gksuk] 

    

 ty dk 

vo'kks"k.k  

     

ey dk 

laxzg.k 

     

eyk'k; dk 

Mkbys'ku 

   

eyR;kx 

COMPOSITION  

ty o Bksl inkFkZA 

Solid matter →  èr cSDVhfj;k] olk] izksVhuA 

Colour : - yellow [stercobilin and urobilin] 

                                    

Degraded product of Bilirum 

Smell :- Indole, Skalole, Tryphophan, CH4, NH3, H2S 

[Due to decomposition of Amino Acids by bactria in 

colon] 

 

CALORIC VALUES  

HkksT; inkFkksZa ds iw.kZ vkWDlhdj.k ls mRiUu ÅtkZ dks 

Caloric values dgrs gSA 

Gross Calorific Value (G.C.V.) :- 

Bomb Calorimeter esa izfr 1gm HkksT; inkFkksZa ds 

vkWDlhdj.k ls mRiUu ÅtkZ mls G.C.V dgrs gSA 

Physiologic Calorific Value (P.C.V) - 

tho ds 'kjhj ls izfr ,d xzke HkksT; inkFkksZa ds 

vkWDlhdj.k ls mRiUu gksrk gSA ;g GCV ls de gksrh gSA 

Foot Substains G.C.V P.C.V 

Carbohydrate 4.1 4.0 

protein 5.65 4.0 

Fat 9.45 9.0 

fodkj  

Undernutrition ¼dqiks"k.k½ 

Kwashiorkor Marasmus 

dkj.k → izksVhu dk vHkko 

Age → f'k'kqvksa esa ¼1&3 

years½ 

y{k.k →  'kjhj dk Hkkj 

vR;f/kd de]  

'kjhj dh of̀) :d &:d 

ds gksuk  

ekufld fodkl vo:)] 

Hkw[k u yxuk 

Oedema jksx → psgjs o 

iSjksa ij  

lwtu 

mik; %& Hkkstu esa izksVhu 

lfEefyr djuk 

olk] izksVhu] dkcksZgkbMªsV] 

[kfutksa dk vHkko 

uotkr esa 

 

 

 

ekufld fodkl +nt 

'kjhj esa olk dk teko 

ugh 

tho vR;f/kd 

nqcyk&iryk 

isf'k;k¡ clearly visible 

Oedema jksx & nt 

Daily Protein 

Requirment 
Adult = 1 gm/ Body wt 

Children = 2gm/ Body 

wt/kg 

Over Nutrition  

1. Hypercholesterolemia :- 

dkj.k & vR;f/kd larÌr olk dk lsouA tSls & ?kh] 

eD[ku] yky ek¡l o v.MsaA 

izHkko & jDr esa dksysLVªkWy dk mPp LrjA 

jDr okfguh esa FkDds dk fuekZ.k (Threm-bosis) 

Heart attack 

2. Hypervitaminosis :- 

dkj.k & vR;f/kd foVkfeUl dk lsouA 

izHkko - (i)  Hkw[k uk yxuk] 'kjhj esa [kqtyh o nkusaA  

 (Vitamin A dh vf/kdrk ds dkj.k½ 

(ii)  'kjhj esa Ca dh vf/kdrk] dksey ÅÙkdksa 

dk dSfYlfQds'ku ¼Vitamin - D½ 

3. Obesity :- 

dkj.k & larÌr olk] 'kgn vkSj 'kdZjk dk vR;f/kd 

lsouA 

izHkko & 'kjhj esa vR;f/kd olk dk tekoA 

mPp jDr rkiA 

e/kqesg] ân; lEcU/kh fodkjA 
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4. Fluorosis :- 

dkj.k & vR;f/kd ¶yksjkbM~l dk lsou 

izHkko & vfLFk;ksa ;k nk¡rksa dk detksj gks tkukA 

nk¡rksa ds jax ¼Brown½ esa ifjorZu ¼Mottled teeth½ 

vU; jksx  

1. Jaundice ¼ihfy;k½ 

dkj.k & 'kjhj esa Bile pigment dk tekoA 

izHkko - (i) blds dkj.k ;dr̀ lcls vf/kd izHkkfor 

gksrk gSA 

(ii) Ropk o us=ksa dk jax ihyk gks tkrk gSA 

2. Vomiting :- 

 vip Hkkstu dk vkek'k; ls eq[k }kj ds jkLrs 

ckgj vkukA 

 ;g ,d Reverse Øekuqdapu fØ;k ds }kjk gksrk 

gSA 

 oeu ds dsUnz efLr"d ds Medulla Oblongeta 

Hkkx ij fLFkr gksrs gSA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Diarrhea :- 

 bl jksx esa vkgkjuky dh xfrfof/k;k¡ vlkekU; 

gks tkrh gSA 

 ey vR;f/kd rjy gks tkrk gSA 

 ips gq, Hkkstu dk vo'kks"k.k ?kV tkrk gSA 

 ey ds lkFk ty dh vR;f/kd gkfu gks tkrh 

gSA 

4. Constipation ¼dCt½ 

 vfu;fer] Øekuqdapu ¼cM+h vk¡=½ 

 ey yEcs le; rd eyk'k; esa jgrk gSA 

 ey vR;f/kd 'kq"d o dBksjA 

5. Indigestion ¼vip½ %& 

 Hkkstu dk ikpu uk gksukA 

 Feeling of fallness. 

dkj.k %& tBj jl dk vYi L=ko.kA 

o vR;f/kd Hkkstu dk lsouA 

o elkysnkj HkkstuA 

o Food posioning. 
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LIPIDS 

 olk vkSj mlds O;qRiUu dks fyfiM dgrs gSA 

 Protoplasm  2% 

 Lipid 
Term  Bloor 

 fyfiM C, H, O ds ;kSfxd gSA (H o Oxygen 2 : 1 esa 

ugha gksrk) 

 ;g ikWfyefjd compound ugha gksrsA 

 ty esa v?kqyu'khy fdUrq dkcZfud foy;u esa 

?kqyu'khy v.kqHkkj 800 Dalton ls deA 

 Lipids Hydrophobic izd̀fr ds gksrs gSaA 

 Lipids ds laxzg.k ds fy, de txg dh vko';drk 

gksrh gSA 

 dkcksZgkbMªsV dh rqyuk esa ;g nks xquk ÅtkZ mRiUu 

djrs gSaA 

 ;g lcls vf/kd Metabolic water mRiUu djrs gaSA 

 izksVksIykTe esa Lipids Lk?ku :i esa globules ds :i 

esa +nt gksrs gSaA 

Types of Lipids  

1. Simple Lipids – ljy Lipids dks lk/kkj.kr;k 

Triglyceride dgrs gaSA 

 Triglyceride esa 3 Molecules fatty acid & 1 

molecule Glycerol ik, tkrs gSaA Glycerol = 3 

Hydroxy group +nt 

 Lipids esa ,LVj cU/k +nt gksrk gSA 

 ,LVj cU/k ds fuekZ.k dh fØ;k Mh gkbMªs'ku 

fØ;k gS ftlesa rhu ty ds v.kq fudyrs gSaA 

 ljy Lipids esa nks izdkj ds Fatty acid +nt gksrs 

gSA 

(i) Saturated fatty acid – lajpuk esa Double 

bond –nt  

           Cn H2n O2 

 e.g. Palmittic acid – CH3(CH2)14 – COOH         16 - C 

             C16H32O2       

Stearic acid – CH3(CH2)16 – COOH          18 - C 

              C18H36O2 

(ii) Unsaturated fatty acid – Fatty acid ftldh 

lajpuk esa 1 ;k 1 ls vf/kd Double bond +nt                                                                                   

CnH(2n-2)O2  

Mono unsaturated (n = 18,  -1) C18H34O2 

e.g.  Oleic acid, Linoleic acid, Linolenic acid, 

Arachidonic acid 

 

 

Poly unsaturated fatty acid [PUFA] 

 1 ls vf/kd double bond +nt 

 bls essential fatty acid Hkh dgrs gaSA 

e.g.      Linoleic,            Linolinic,            Arachidonic 

acid 

 (n = 18,  =2)   (n = 18,  =3)        (n = 20,  = 4) 

      C18H32O2                 C18H30O2                       C20H32O2 

olk @Fats 

 Saturated fatty acid ;qDr ljy Lipid 

 lkekU; rkieku ij BkslA 

 ;g vf/kd lfØ; ugha gksrs] blh dkj.k budk 

esVkckWfyTe 'kjhj esa vklkuh ls ugha gksrk gSA 

 'kjhj esa budk teko vklkuh ls gks tkrk gS] 

ftlds dkj.k obesity jksx mRiUu gksrk gSA 

Oil 

 Unsaturated fatty acid ;qDr ljy fyfiM lkekU; 

rkieku ij rjyA 

 ;s vR;f/kd lfØ; gksrs gSa blds dkj.k budk 

metabolism vklkuh ls gksrk gS] 'kjhj esa budk 

fuekZ.k vklkuh ls ugha gksrk gSaA 

Waxes  - [Monoglycerides]  1 – molecule of 

fatty acid + monohydroxy alcohol 

Ex. Bee wax (Hexacosyl palmitate) 

Carnauba (Myricyl cerotate) – Leaves, stems, 

fruits 

Cerumen – Ear wax 

2. Conjugate /Compound Lipids - ,sYdksgkWy + fatty 

acid + prosthetic group 

Phospholipids –  

 lcls vf/kd ek=k esa ik;k tkus okyk fyfiMA 

 2 molecules fatty acid + 1 Glycerol molecule 

+ H3PO4 + Nitrogenous compound  

 Phospholipids amphipathic izd̀fr ds gksrs gaSA 

ftlesa nks Hkkx mifLFkr gksrs gS & 2 Parts 

Hydrophilic polar end – CH3PO4 + 

Nitrogenous compound  

Hydrophobic non – polar end [Fatty acid] 

Ex. Lecithin [Choline is a Nitrogenous 

compound] 

 Sphingolipids /sphingo mylin – Mylein sheath  

Glycolipids – 2 – fatty acid + sphingosine + 

Galactose  

[Amino acid]   [Prothatic group] 

Ex. Cerebrosides [efLr"d esa 'osr /kwlj esa 

mifLFkr] 

Gaucher's disease  cerebrosides ds vR;f/kd 

teko ds dkj.kA    
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Derived lipids – 

 Derived from simple Lipids  

 Insoluble in water 

Steroids Chromolipids 

                                  Tetracydic Structure 

 

 

 

 

 

(i)  Sterols  Alcoholic Steroids 

 Ex. Cholesterol 

 Ergosterol  Oil seed, Ergot & Yeast 

 Coprosterol  Faecal matter 

 Bile acid  Cholic acid 

(ii)  Sterones → Ketonic steroids  

 e.g. Sex hormones 

        Adrenocorticoids 

        Ecely son hormone  

        Diosgenin  Antifertility Pills 

 Commonly known as Terpenes 

 Most Complex lipid 

 Composed of repeated 

              Isoprene units 

  Ex. Natural rubber  

         Carytenoids 

         Vit  A, E, K 
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