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St o B FPR
o Tl SR BIRGH F SuRe HrfE A | S 3e3 99 317
o TG Ifd Bfdwa g 7] M T TR IMER H BIC - Wlﬁaf.‘? o
FraEgse, e, fafvs, fereras TRTS | Ig Monomeric ShIgAl g Polymeric ATV
NS R CENIK] =

PIVBT T B IS GIST Bl

ICECL
1. Pref® Afidl o1 faveyor

(et fovn)

(i) Take living tissue [Piece of liver]

St

ep

\

(ii) Grind it in CIsCCOOH (Slurry)

\

(iii) Filter the slurry

WV
Filtrate
(Acid soluble)
Amino acid,

simple sugar, glycerol,

Quantitative & Analytical method @1 &I

\%
Retenate
(Acid insoluble)
Protein,
Polysaccharide,

H HIED MBI BT AR AR AT ST
PR BIETeb AMDT BT TaqT TR ST 2 |
2. J@HEHD ARH BT fageryor

(= faweryon)

(i) Take a piece of Liver Leaf of Tissue

\

(ii) Dryitin sunlight or at high temperature

(ii

All water vapoures evaporate

i) Dried tissue

N

Burn (All carbon compounds oxidised)
(iv) Ash
(Ash contains only inorganic elements)

e 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%

Mol. wt. — 18-800 Daltons
IJg g T B

ATSeIANHS organ cells
AT BT Tef3fa &xar 21

simple sugar, Nucleotides

Amino acid,

oRre ¥ argereid
800-100 Daltons

IE PIBT g7 3R
E@WT%HZF Organ
cells 91T &1 yefdfa
IR B |

3qle}vl — Proteins,
Polysaccharide,
Nucleic acid

Lipids — Lipid T g8« Y] H &1 1 2, g
I8 984 377] T8l © — IR 800 Dalton ¥ &H |
Lipids T §Ta] AT Nature & BRI Jg&
370] & HTT @ AT 2 |

Metabolites — 377] fST®T IUART Metabolic fsha
¥ BT © I7 TBf Metabolic fipamell & I 2 |

g9 YbR 7 & —
S.No. | Trerfia S.No. | fg<ia®
Metabolite Metabolite
1. Jg Metabolic | 1. Jg Metabolic
fopamait H fopamatt #
IRERT xd qrfiet 81
g IR B |
2. Jg Metabolic | 2. Jg Metabolic
fomarmatt H fomamatt H
TN B % | I B B |
3. Ig  Jdsdrg | 3. g Iidsdre
Tl T B © |
4. gig 9 fdor | 4. gig a fdor
H @ gae H 3 @ ue
T Bl 2 | G
Bl & |
¥qle¥vl — Amino acid, | SQIRgT —
sugars, chlorophyll (i) Pigments—
Carotenoids, water
soluble, purple
colours,
Anthocyanin
(ii) Alkaloids —
Morphine, Codeine
(iii) Toxin — Abrin, Ricin
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(iv) Lectins —
Concanavalin A,
Anti cancer drungs

(v) Drugs —Vinblastin,
HaldgR, [Vinca
rosca] vincristin
curcumin etc.

(vi) Polymeric —
Rubber, gums,
cellulose

(vii)eUT=aTUsH —

A TeRd,
SIS

PROTOPLASM — TR ST cells & 3T7<X +nt 1T 2 |
TS AT cell €0 g Do ¥ +nt T I ¢ |
Ig FIYAH carti B gIRT ST 17 |

el & |HE Protoplasm @1 sarcode H&d & |

El'cfz% — Polyphonic colloidal system 8 — $d®
TP W 3P U B 2| BY cells S DT
cells Ig I H TRt BT ¥ |

AT H ol b T | [Fisher & Wilson]

Composition
Component percentage
Water 70-90
Protein 10-15
Nucleic acid 5-7
Carbohydrate 3
Lipids 2
lons 1

A — 19 G Cyclosis (PIRTHI g BT gOH),
amoeboid 99 3R Brownian 99 Yaf3d &xaT B |
SEIREY — Hydra @7 leaves H, Rohio discollar

TE AR ®I TTU AR INR H IS faavor
@ oIy STREr B

T8 Metabolic fHam3il T ¥ere UG &xar € |
JE UM @ I SRl D I & fory
IR 7 |

va G SooIA H AERId —

Cellular Pool — Sum total of all organic &
inorganic compounds

Cellular pool # @l 34 elements +nt

H&Y elements (universal elements = 13)
C,H,ON [96%)]
Na, K, Mg, Ca
I,Cl, P, Fe, S

Framework elements —C, H, O

Rest (3cUa&ddh

Trace elements — 31

SuRerd)

Protein

Term by Berzelius & Mulder
e Polymeric Compounds [By Hofemister & Fischer]
10-15% in Protoplasm
Essential elements C, H, O, N
Hetero polymers
Monomeric Units - Amino acid
Polypeptides
— C — N —
|
O H

Linkage - peptide linkage

Amino Acids

Amino acid IS &Y AFHR® SHISAT © |

g Substituted #IF 2 ORI T FHAT IR
3R e Fraffarfers wig SuRerd T 2 |
Amino d FTEIfRIfoTd g &1 IURART & BRI
Amino acid amphoteric 81 ¥ |

A
[ |
-COOH -NH;
Polypeptide — 50 & 31f&/% Amino acid &1 el
Polypeptide & ¥ |
3Rl § IYRIA Amino acid T — THR 9
UerES 9 & gRT IS 81 ¢ |
UeIgs §¢ Udb Anhydras bond B, fSrqas foafor
& AFI UH Sfcl BT 37 qre” dherdn 2|
femtor @7 gfehar — Dehydration UfshaT |

R
| __-HO
H,N—C-C - 'OH__H!N-C— C—OH
I I Sl I B |
H O HH O
-C=N-H

N
O H

Peptide linkage

Types of Amino acids —

e hHol 300 Amino acid

Pl 20 Amino acid UTEIE BT HIT &R & |
1.

Essential amino acids [10]

o 9@ AT IRR § 8] 8T B

o 9 Amino acid B MR & gRT foram
ST B |
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Ex. Leucine (6) Threonine
Isoleucine Phenyial anine
Lysine Tryptophan
Methinonine  Arginine
Valine Histidine

2. Non - esseutial amino acids [10]
o M tRrs =@ fA\for IR # grar
=
o 39 3IMHl URIS B AR H aftdferd
B P AGIIDAT 8T Bl |

Ex. Asparticacid  Glycine
Aspargine Serine
Alanine Cysteine
Glutamic acid Porline
Glutamine Tyrosine
3. Semi—essential

Ex. Arginine, Histidine
e Synthesise in body but not significant.
o g 9@ AT amER # 89 & HRU %
3meR ¥ wftwferd fear Smar 2 |
e (Classification of Amino acids
(i) Acidic Amino Acid —
o 1amino 9HE 3R 2 FHTaifeaferd g |
o ¢ charge -ve
Electric field § I8 TAIe @ 3R Ifa
IR T |

e.g. Aspartic acid, Glutamic acid

O

Alkaline amino acid —

o I 3MMHI WE, U Hraifdford TE |

o ¥c charge +ve

o Electric field § I $efre @1 R A
PR T |

e.g. Histidine, Arginine, Lycine

(ii)

(iii) Neutral amino acid

U AT U Hlalfdicld T |
o ¢ charge0

o Electricfield % Tft FT&1 & |

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

@)

Isoleusine
j T i
HiN-C—-COOH= |HiN-C—-COO | = H,N-C-C00
A ! !
[A] (B] [C]

Zwitter lon/Dipolar lon - ATH SFH T GRATT] TR
+ve charge 3R 3 W —ve SURYT BIAT B T8
fREiRd pH & A TR IERIA 377 Pl T8 FIER
yefRfd &R B pH @ electric field § I8 Tfaq 78
P | Isuelectric point T |

Zwitter ion
On the basis of configuration

1. L—amino acid 2. D- Amino acid
COIOH COOH
I
HZN—(f—H H_(|:_NH‘;
R R
Ex. Eukaryotes
Ex. Prokaryotes &
Antibodies (Eukaryotes)

fa9y Amino Acid -

1. B Jad Amino Acid —
e.g. Cysteine, Methinonine
2. 3rcpiefad UHAr Thie —
e.g. serine, Threonine
3. Wifed Ui gfire —
(i) Tryptophan—Sifed Amino acid
(a) Plant8EE |.AA. 39& gRT AfHd
(b) Serotonine
Tyrosine Amino Acid — s?ﬂ—cﬁ gINT faffa s
T —
(a) Melanine pigment
(b) Thyroxine
(c) Adrenaline
(d) Nor- adrenaline

(ii)

(iii) Phenylalanine — Simplest amino acid -
Glycine

(iv) BeraTafdeid Amino Acid —
¥areNyl  —  Proline, Hydroxy proline,

Histidine [Histanmines are derived]
(v) Amino Acid — a8 Amino Acid 5% Amino
group (NH3), Imino ¥z (NH) ¥ favenfua
B B |
JaRSUT — Proline, Hydroxy proline
CONFIGURATION OF PROTEIN

e fa=ara

e I8 Amino acid @ linear ®U ¥ AR el
B gafRfa oxar 2

e Amino Acid Th—gER ¥ UTTSS 99 & ERT IS
B ¢ |

e Twoends N-—Terminal [9219 Amino acid]

C — Terminal [3ifi/™ Amino Acid]

o TIW HH WA

e.g. TSI §RT AT U |
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e farare o giw fouma & wnfia & fog
- —— IRE |

o dielUergs & U 1 Uh 3 A ey o ST I TRIS & e SIS AHIZS

e UwETES 3R H-bond +nt I IR |

o TVIHYU WX IR Sregereie | (iv) Hydrophobic bond - W¥Afes THiAT TR

o TfH® = 9 31fda mrft (H-bond & HIRT)
e g {US 3R Sheath ® WU H IURed I

2 |
Types —
1. o -Helex-
O I UH UUCISS ST IUR |
o U=rge 3R Intermolecular H — bond
IURerd |
o) EEUE"%Rﬁ clock wise /Right hand side

O U®H FHUSE! H 3% Amino acid +nt

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

digestion

Hardness (Abund and cysteine Amino acid)

Myosin

Tropomyosin

2. P - Pleated /Sheath structure —
o U8 UICH HI 3D W@ BT YaRid axar

2 |
TE ¥ 3Mfde diferierss saang SuRerd |
Intermolecular H-bond SUReIT | + Peptide
bond
IIET Sheath & A AR |
SETERVT — Silk % SURerd Fibroin protein

q%ﬁ’q’cﬁ fa=IT (Tertiary structure)

o TIGIURISS Pl ddel T %Well + nt
o IT YW FHUSleld ®UY ¥ MUUsS & FAM +nt

Il 2 |

° Wﬁwa|

o UIENHH T e A= &1 Joqr H ¥
T |

o T fa=are # SuRerd s —
(i) Peptide bond — 3l %] & U —
Strongest bond
(i) H—bond - Intermolecular
(iii) Disulphide bond — 2™ Strongest

Hl
(v) lonic bond — fFRI TR SURerd |
e.g. AIBHAR YIS 3R T=ITsH |

A=
N\

Quaternary fa=amg —
e TH W AF Polypeptide RIATY IURT |
o IS FHosierd |

o TIW e Y|

® |nter molecular H—bond +nt

e.g. Lactic acid dehydrogenase (AR TieiU<gs
T HA)

Hemoglobin & Insulin [Polypeptide 3]

Stability => 4°>3°>2°>1°

e Protein Denaturation —
o WH & fa=r # uRads &I Denaturation
ufshaT PEd © |
O Denaturation & HHI 2° g 3° fq=ma #
aRad= T 2 |

o O\ o O o 3 o C
O ddl¥ch T, Tgdldd [d=did ﬁ YIRdd- a‘r
ST 7 |
o Denaturation Ufsha Temperature, pH, salts,

heavy metals, pressure §RT J9Tfad BT © |

JIaleXU — Egg Albumin m) Coagulate

[Globular, Soluble] [Insoluble, Fibrous]
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Carbohydrates

BEA,HT 0D AT |

Y CP Hydrates 2 |

General formula — Cx(H,0)y

Cd O URHY bl HEAT IR

3[udig — Deoxyribose [CsH1004]

Rhamnose [C¢H1,0s]

HT 02:1% Jgurd H +nt

PrafgTsse H SR SHIZAT BT saccharides

PEd T |

A SHoll BT ygE g 2 |

TAD §RT 55-60% SHoll Iq=1 &Il 2 |

IE TH Respiratory substrate ¥ |

Classification — STd 3Uged W I TPIISS

SHISAl & IR W |

1.

MONOSACCHARIDE — 9% XA HIEEIgse |

e SH®I STl IyECH el BT |

o HId T DRI s‘cﬁl's‘ +nt

e W H HIT|

o T ¥ el |

e TEdTIFTH +nt |

® HARHMNIZS # faxa C A Asymmetry

carbon +nt EIAT ¥ |
3M9dTq — Dihydroxy acetone

CHOH) o 1755°
iral carbon or -
C=0 Asymmetric WS ZoHY, Chiral carbon + nt
| carbon - nt H—C—OH
CH,OH
H
Dihydroxy acetone Glyceraldehyde

o HHEI WSS o AT T & ®U H +nt B
2| AFRIPRIgS | e ybR @) R urg S
=l

Glucouse & 2 Epimer = (i) Mannose
H—C=0 H—C= OH
| (2
H —C— OH H— c |—H
| |
HO—C—H HO—C—H
| — |
H —C—OH H—C—OH
| |
H —C—OH H—C—OH
| |
H —C—OH H —C—OH
| |
H H
Glucose Mannose

Ring : 1) Pyranose ring (5C + 10xygen)
C

]
c C

Ring : 2) Furanose ring (4C + 1 oxygen)
o
ci 7c
c c

et faere # <1 fafa= waf # +nt BT B
ug faf<T ®U Pyranose ring § +nt C &1 1%
TR HT OH group @1 position # TRad= A I~
B B |

ex. Glucose & 2 Anomers 2 |

ANOMERS

(i) a-pyranose (o - glucose) — -OH group

downward side
CH,OH

0
H H
5C+ 1 Oxygen
o oL

6 - Member

N OH
(ii) B - pyranose (B-glucose) — -OH group is

upside
CH,OH

EPIMERS

AFRIaRISS &I STl § C /& 2,3, 944
SUReId H 3R OH &1 positionﬁ gRaaq & i
isomer @I epimers B8 B |

(ii) Galactose

H—C=0
|
H—C—OH
|
HO—C—H
@
H—| c |—OH
|
H—C—OH
|
H—C—OH
|
H
Galactose
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AMRIBRISS & A~

() Amino sugar — HFTRIBRISS Sl #cg=m 2
R OH Ig 3T g o faRenfua &1 i 2|
3ale¥Vl — Glucosamine, Galactosamine

(ii) Sugar Alcohol - -CHO group WTeIfi® Vgedhlarel
g § uRafdd |
e.g. sorbital & nannitol

(iii) Sugar acids — Ufcsergs Td Uafid Vebiald
HIE & SRR H sugar § BIIIATD T
o7 fomtor |
e.g. — Glucuronic acid

Galactoronic acid

AfMADISS — 2-10 sacchride SHTSAT +nt
e Saccheride unit 30T H T 355 ATsfed g% ®
gRT 9! B 7 |

o TARPNENED TH & T H Th gHE Bl
UfeSeIgs a1 BICH WE TN §hIs & OH I8
@ AT g BT T BRT B |
o TATSHINESH &8 Yh Anhydrous bond B |
o foATT @7 UfhaT — Dehydration synthesis
THR —
1. SEAPSS — Hdd al PSS SHS +nt
o T H g
o W H A
o 3= AMMIT: YR Ped 2 |
o TARHINEEH T +nt |
e 3 Reducing U&fd & BId 2 |
Juare — Jhiol, Trehalose
Disaccharides [2-sugar units]
Ex. -
(i) Maltose = a. - glucose + a - glucose

Linnkage = -1, 4linkage

CH,0H CH,0H
0

Glucose Glucose

(ii) Lactose = - Glucose + [ - Galactose
Linkage = -1, 4 linkage

(iii) Trehalose = o - Glucose + [ - Glucose
Linkage = o - B -1, 1 —linakge

(iv) Sucrose = o - Glucose + [ - fructose
Linkage = a.- 3 - 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
o TUfcSElss d dIeH | o  TUfesslss d dIcH

AE free | THE free T2 |
e JT CU?H CU'H|e IJ& CU?SHI CU'H
Reduces BT B | Reduce &I @&l
e I Benedict's & g

Fehlingtest ST 81 | ¢ I¥E  Benedict's &

e.g. All Fehling test <&l
Monosaccharides & Tl B

Oligo saccharides e.g. - Poly
Except - sucrose & saccharides,
Trehalose sucrose, Trehalose

Wﬁ@ — 109 31fdh Saccharide units +nt
o I TS IPHR b UlclFMRD compounds & |
o T H Il |
e Non- reducing Uefd |
e Non-sweet
o S MG "Glycans" PEd © Ol Al UPR & &
(i) Pentosan — Arabon, xylan
[5- carbon, contairing]

(ii) Hexosan — Starch, cellulose
[6- C contairing]

TYPES

1. HOMOPOLYSACCHARIDES — |HF UdR @l

saccharide S®TgAl +nt

e.g. Cellulose — Fg 2TfSd #ET H U™ T

I BTe T A |

o IT UPH ARAATHD UG R ¥ |

e JT 6000-10000 B - D Glucose | fH |

® Llinkage - 3 -1,4 linkage

® JE U linear polymer B, [T si@erail #
pusierdl T8l Bl 2 |

e Tunicin — IS & FAM Y&t
FRIBTSCl, TIFDHET (Animal cellulose)
GLYCOGEN - g Udh storage poly sacchride & |
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e U Animal starch ¥l ®gd B |

o XTI § UHIgAUfded & FH |

e O -D Glucose SHTS IURT |

® linkage - 1,4 & 1,6 [End =1 + No. of

branches]

o I I URKI 3R fungi H IuRerd |

e lodin® WY T8 ATl T S~ Rl ¢ |
STARCH

o IS Udh WY BHUTIDISS T |

e o -Dd ¥ MR |

o ¥B T YBR B Il I MR gar © —
() Amylose chain — 32T e |

O 250-300 7@ gHIAT U |

O Linkage —» a.- 1, 4 linkage

O UT IMATSH & AT AT T ST~ HRal
=l

o 3 H SURYd wE ¥ I8 DHad 20%
BT B |

a 1,4 linkage

[, g @ o & ]

(i) Amylopection chain — 2ITRET I |

O DI Bl 30 THTSAT IUR |

O Llinkage > a 1,4 da 1,6 linkage

o Y AMATSH B AT AT T I~ PRl
2 |

o 3Me # SuRYd werd # I8 Had 30%
BT 2|

oa-1,4

(iii) Inulin - I8 T storage polysaccharide g |

o IrRad

A BIel Homopolysaccharide
SEERCENIEE

25-35 Aol sdhIgdl gRT AT |
Linkage - B - 1, 2 linkage

$9d gRT Glomerulus fillteration g% &I
EISRCRIRCIcIES

O I8 Artichoke I Seferar &) s ¥ +nt

O O O O O

(iv) Dextrin - I8 TATSHI 9 Tl YT BT Uh

IS B |

(v) Chitin - I8 U®D

0 I JFRINAT IR IRe F +nt
GRS ATSE o)

diferevrgs © |

o 3eMREd |

O IE N-Acetyl, D- Glucasamine SHISAT Bl
A |

O Linkage —» B -1, 4 linkage

o fgdrus sHfs difs |

O 39 B (Fungal) cellulose ¥l ®&d 2 |

HETROPOLYSACCHARIDE

o IMTHM UBR &I AIIgS SHISAl +nt
o URARCH T +nt
e.g.- Peptidoglycan, Agar

MUCOPOLY SACCHARIDE
e 3 fufem (Slimy) polysaccharide &, ST WM T4
ST BT SiTed H e |

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: 3MIFII |AHE I WA U
Amino Acid ¥ TEX Amino Acid TR |

2. Deamination: Amino Acid ¥ Amonia &I
fooT |

3. IgHd ¥ Ornithin Cycle ERT 3FIFRAIT A Uria

&7 fmfor grar 2 |

Hemopoite 37T :— Yofid 3faReT H I8 RBC,

WBC &7 ffor &=ar 2 |

5. Yolk Yid® @1 fAsior |

6. TGHT # fAfT B 2
(i) Plasma protein [a-globin BT BISHR]
(i)  Anticagulant - Heparin
(iii)  Clotting factor —1, II,V, VII, IX & X
(iv) Some Enzyme - dehydrogenase,
E@Zﬁ'ﬂ oxidase.
7. Vitamin A®T AT — B fARIfed gRT Jaa #
Vitamin A &7 707 e 2|
8. Storage - Vitamin - A, D, E, K, B12
— Minarals - Fe, Cu, zn, Co, Mo
9. Detoxification :
T8 ARE favel uarell o 9 favel ugref
# gRaftha &=t 2 |
ex. Prussic Acid ¥ Potassium ﬂ?ﬁw Eal
fomor |
10. O &1 fAfor &R wra:
IE Yellow green colour & T & |
&R pH=8

Ig golbladder # store BT 2 |
gg Udh fc Urdd X4 (Pseudo digestive Juice)
g |

[Enzyme-nt]

Ig gl § w=fad grar 2 |
T BT YTIHIHRIT

COMPOSITION OF BILE

Water = 98%

Others =2%

e Bile Acid - Cholic Acid

e Bile pigment - Bilirubin (yellow)

Biliverdin (Greenish)
e Cholesterol, Lecithin

Salts

1. Inorgaec salt NaCl, Na,COs, NaHCO; (HTeq @l
EINRECEIEH))
2. Organic Salt

Na - TATSHIFARS
Na - E\qiaﬁ' e

(turocholate)
(Emulsification of Fat)

FUNCTION OF BILE

TEUN H HCl BT SETAHTER,

T DT UTIHTHIIT

o auies &1 SIS

T IR 991 H goreie ey &1 sraenyor
3T H HATHTA URT HRAT|
Lipase B Afhd BT |

9IS ¥ +nt Bactria @1 gfg I T |

PANCREAS (31129)

IQRT :— Endoderm

e T UH Soft ol fUve ad Pink Colour BT Ufwer
=

TE AT b b - +nt BT 2 |

g A ufer g, s ST 9T 8 —

Exocrine Part

Nz

Pancreat Acini

Endocrine Part

N

Islate of langerhans

Ducts -

wiresung duct
Duct of Santorine

Pancreatic Acini
(Exocrine Part)

Islet of Langerhans
(Endocrine Part)

Pancreatic
polypeptide cell

1. Exocrine Part:

RERRIIC N CAIN GRS 1IN fafia s %\rl
ORI Acini &84 B |

N 9T & gRT AR 9 BT FAEU Il
g |

AR I &l AfTdRll gRT U dd
gadr ¢ |

Pancreatic Juice

Main duct = Ampulla of Vater - Duodenum
Accessary Duct - Duodenum
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Composition
Daily 1-1.5 liters
Secretion
Water 98%
Salts 2%
pH 7.5t08.3
Enzymes (i) Protein digestive Enzymes

(ii) Trypsinogen

(iii) Chymotry sinogen

(iv) Procarboxypeptidase

(v) Elastase

(vi) Carbohydratedigestive > a—
Amylase

(vii) Fat digestive >
Lipase / Steapsin

(vii) other - Dnase, Rnase

2. Endocrine Part :- 1 fferas SIRI®RIT &1 T8
— Islets of langerhans.
3 98 H IR UBR B PIRGIY +nt BT 8 |
I. Alphacell [a-cell] :- 15%
IqE [T W +nt BT B |
AT — Glucagon [Glycogen = Glucose]
Il. PB-Cell:-65%
g 9T H +nt BT 2 |
TG —  Insulin Harmone [Glucose -
Glycogen]
. &-Cell :-5%
I FAE W +nt Bl B |
AU — Somatostatin [ I8 o, B-cell B
Heffd sl 2]
IV. Pancreatic Polypeptide/ F-Cells : - 15%
AUl — Pancreatic Polypetide

TE AR I G BT ASHT PRl o |
Duct System

Pancreatic

[Liver, Pancreas and Duodenum]

e Sphincter of Boyden — common bile duct WX

gadl T

e Sphincter of oddi — Ampulla of Vater TR ?g@l_cﬁ
2 |

ST gfert

o R, WTREA, AfTHIHR 2T |
o WG B IuGe gIRT FHd |

Cells

1. Cheif / Peptic / Zymogenic cells :-
HATIYT — Proenzymes - Pepsinogen
Prorenin [ ®dcl dolid | +nt]
Gastric amylase
Gastric Lipase
2. Oxyntic / Parietal cells :-
HATIOT — (i) HCI
FTd — (i) T8 ATTH BT AT AT B |
(pH=1.8-2.3)
(ii) Enzymes @1 31fshd BT |
(iii) g&sT STal Bl A< HAT |
Castle intrinsic factor (Glycoprotein) :-
B — BIST 3nid # faerfa Biy hT ITTINYT
3. Goblet cells / Mucous cell
I8 A0 IUBET W +nt BT B |
El’Tl—éf ‘— TofHT DT HTJUT HYAT |
4. Endocrine cells

I8 UFT & ol WR +nt B 2|
(i) Argentaffin cells

Serotonin

Histamin

Somatostatin

(ii) Gastrin cells [G-cell] = Gastrin BTH & ST

5. Stem cells :- U &1 FREJ g IE@RYT |
o IRl AfIPIdR U |
o BT B Iube gIRI A |

o UPR
(i) Gypts of Lieberkuhn : - AfTHIHER AT
BT 2 |
O TID GRI U~IZH d YIS BT @Y

BT B |

o Enterocytes cells +nt BIcil B |

(ii) Bruner's Gland :- W8 &I Sub— Mucosa Ud
# Sufkerd gt 21
T HH AT H YrolTgH g TeT™HT AT B

2

Intestinal Juice T

succus entericus :-
Daily Secretion : 2-3 litres
pH : 7.8 —8.3 (Alkaline)
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e Enzymes

(i) Carbohydrate
Isomaltose
Lactose, dextrinas
Protein digesting :- Enterokinase
Ig Trypsinogen &I AfhT BT T |
O  Aminopeptides
O Dipeptidases
Fat digesting :- Intestinal Lipase.
Nucleotidases and Nucleosidases.

digesting :- Maltose,

(ii)

(iii)
(iv)

GASTRO — INTESTINAL HARMONE

1. Secretin :-

(i) Y9 WIS AT 8T,
(i) U= ®I SUBT RT ST |
w1t —
o 3Rl I @ Non — enzymatic 9TT 6T
AT [HCOs jons T TSI
o IHd & 07 9 wmEv & forg uRa
DA |
(iii) STeR ¥ AT bl FeTfid HAT |
(iv) SPATIHET I FEAHT BT |

2. Pancreozymin Hormone - TSI T H U~IIgH
% QU BT URT HAT |

3. Enterocrinin Hormone :- =R ¥ H +nt
U8 Hd & A9 & U paneth cells @1 IRT
DT |

4. Duocrinin :- YUY i/l @I Non- enzymatic
AT (@R <9) & 19 & forg URd &=AT |

5. Cholecystokinin (CCK) :- T q forg et &1 U
RH FEY & forg IEfUd = |

6. Villikinin :- Villi a1 IATHR @1 IfIfAE>T &1 URT
DT |

7. Gastrin :- ST8X I SV ®I URT AT |

8. Enterogasterone :- I€ HCl AU HI HefHd
FRAT B |

9. Gastric inhibitory Peptide [G.I.P] :-
T
Glucose dependent Insulinotropic Peptide :-

Gastrin B &I Fed &HAT| I8 8EHHA
sgfeM &1 URT &xar &1 (k& H Glucose &
I "R © Y9G & HROT )

CARBOHYDRATE DIGESTION

1. In Oral Cavity :-

Salivary amylase
pH=6.8

Isomaltose + Dextrins
[30% Hydrolysis]

2. In Stomach :- No digestion Action of Gastric
amylase is inhibited in Acidic medium

Starch Maltose +

3. InSmall intestine :-
(i) Action of Pancreatic Juice (31712 A BT
THTd)

Pancreaticamylase | it Dextri
n —7 + Isomaltose + Dextrin
oramylopsin

[70% Hydrolysis)

Starch

(ii)  Action of Intestinal Juice [Succus

entericus] (IT=RIT I T g9T4)
Maltase

Maltose —— > + Glucose + Glucose 80%

isomaltase

Isomaltose ———— > + Glucose + Glucase 20%
Sucroase or .

Sucrose Invertase + Glucose + Fractose 20%
Lactase

Lactose — > + Glucose + Galactose

. Dextrinase
Dextrin — > + Glucose + Glucose
DIGESTION OF PROTEIN

1. 99 &1 — YIS U — nt
o TR H YICH Ured & oIy U=agH — nt
2. 3R — ferggell #

Renin
Casein (Milk Protein) ——> + Paracasein

Paracasein +Ca——— Calcium paracaseinate

Curding of minlk

. . Pepsin
Calcium paracaseinate L) + Peptones

TIhT H
Pepsi
Protein —)epsm

+ Peptones + Proteases

[Hydrolytic product of protein]

10



[T7
Tepps

nleash the topper in you

3. InSmall Intestinr :

1) Action of pancreatic Juice :-
Protein M) Dipeptides
Peptones Chymotrypsin > Dipeptides Dipeptides
Proteses Carboxypeptidase > Dipeptides J

Elastin M} Dipeptides

2) Action of Intestinal juice :-
Dipeptideases

Dipeptide

FAT DIGESTION

Y &1 — I41 graq — nt [lipase -nt]

AL — THT BT dad 5—10% W b1 Uree
ST # 2rdm 2 |

i
Fat ipase

BIEI 3ifd
(i) O <9 &1 UE (IrIATaHRT)

Monoglycerides + Fatty acid

(i) TR I BT TETd

o . . Lipase or
— >
Emulsified fat (triglycerides) Stepsin Fatty
acid + Diglyceride
. . Lipase . .
Diglycerides ———> Fatty acid + Monoglyceride
Lipase

Monoglycerides ——>  Fatty acid + Glyceral

(iii) ST=RIT IF & 9919
Intestinal lipase §RT Y & I 91 & Ura
BT 7 |

9T grag UH9 U~SilgH — Pancreatic Lipase

STEPS

o AUUH URIAIHRYT B ERT fatty acid d I U
Bile Salts @ TRd BT STHIT BICT © |

e 39 ®U H fatty acid BT Micelles (FRYeT) ®&d & |

e Micelles® U H fatty acid T TTINY cells §RT
BIC € |

e Cells # SUReIT TfeuiIdII §RT Bile Salts & IR
BCIAR IS WM TR WIS WRd &I A1 grar
g, T chylomicrons &&d 2 |

2 Amino acids liknked
by peptide bond

> Amino Acid [End product of protein digestion]

e chylomicrons & w4 H a1 & ARTHT arfe=r #
JTTNYr BT & O Lectials B8 ® |

Colour - gferaT |

Bile Salts Cover/ Mask Fatty Acids [Micells]

Epithelial cells with
microvilli

Blood capillaries

Micelles Nutrient

rich blood

Lymphatic vessels — Left thoracic lymph duct
1

Vena Cava « Left subclavian vein

IMBRATT @ A= 9T & 3rgenyor

QG I[ET — UTa H 3f=T STl HI AT —nt
D BH drugs BT JAN |
(R DIRTHRI )

I — ST, TR YDH AR Alcohol BT AT |
Aspirin  drugs T Tﬁﬁ: SENIN]
SIGINDI SIS

BICT 3T — AT HT T e
Duodunum :- Ca @ Fe &1 3TqeIYT |
lleum :- Vitamin 9  Bile Salt &I
SENIEUE
A AT GIRT STl T SR |
[passive fhaT energy not use]
g1 3id =— Colon :- 5T, WSl T BB
drugs T TN |
Colon # 3ufRerd Bactria §RT Vitamin
By, Bz, K T f=HT07 AT B |

G fi&RoT (Assimilation)
o UIGH & IJAUNNT I SATGT BT FIH,

fTpROT BHEolTdr 2 |
(1) AMINO ACIDS

11
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Required A.A — Protein
* Plasma membrane

Amino Acid ?'N-Tjﬁ
mino Aci

Liver Demination * Protoplasmic protein

* Enzymes

Glucose
Fat

Deamination — Urea (Excreted)

(2) MONOSACCHARIDES

(Glucose, Fructose) d%d Frarfdasr
—_—

Liver — Glucose
Galactose R

I: Cell for AT.P
Glycogen

Liver Muscles

(3) FATS:- Liver
o UB Al B FIRICHIH IR R FURd
BICT € |
o PIRIHI fereetl &1 o
o Hofl @ Ed T 3 @ AT packing

tissue

EGESTION / DEFAECATION

o 3T UISY UgTAf Bl INR A e |
° Faeces%ﬂﬂ?ﬂwiﬁmgﬁﬁwml

e (Colon - Rectum - Rectum diliators [Eﬁ%l?rcﬁ
forar &1 S B
Colon >  Rectum >  Rectum [E{ﬁl—d_cﬁ
dilator foer @
[~
BI1]
U U U U
ol Pl Hel DI HARTI hl  HAINT
STARITY U] B SIg R
COMPOSITION

ST 9 3N ugTef |
Solid matter > o d&IRAT, a¥dT, U |
Colour : - yellow [stercobilin and urobilin]
\2
Degraded product of Bilirum
Smell :- Indole, Skalole, Tryphophan, CH4, NH3, H2S
[Due to decomposition of Amino Acids by bactria in

colon]

CALORIC VALUES

qog UaTdl & Yo SARIARO § IO FHoll bl
Caloric values ®&d 2 |

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

Bomb Calorimeter ® ufa 1gm g uerell &
JTRAPROT I ST~ Foll S G.C.V & 2 |
Physiologic Calorific Value (P.C.V) -

ST & IR O Ufd TS U™ WSy Uil @
JATRITHRYT I II~ BT & | I§ GCVH HH Bl 2 |

Foot Substains G.C.V P.CV
Carbohydrate 4.1 4.0
protein 5.65 4.0
Fat 9.45 9.0

faer

Undernutrition (ayor)
Kwashiorkor Marasmus

PHROT — YT BT J9 I, UISH, HIEEEsT,
Age > Rrgell #§ (1-3 @IS &1 39
years) RESIGE]

AT — IRR Bl IR
IIfIH B,

IRR B Il wh —db

D BT AHRIE fABT +nt
RIS e oaeg, YRR H a9 &1 S
WG T AT BBl
Oedema RFT > ¥&x g oid SRUIBE
R W ECRIEERK]

or uf3rar clearly visible
SUT — Ao § 9idH Oedema RIT — nt
affaferd &R
Daily Protein Adult =1 gm/ Body wt
Requirment Children = 2gm/ Body

wt/kg

Over Nutrition

1. Hypercholesterolemia :-
HROT — A A< I BT Fa | S — Y,
HAEH, T A G 3708 |
TG — YT H PleRe il Bl I WX |
IqT arfesl § od@® BT AT (Threm-bosis)
Heart attack
2. Hypervitaminosis :-
PR — AP (IS BT AT |
AT - (i) @ AT o1, IRR H Golell 9 M |
(Vitamin A @1 31frHdT & BT
(ii) IRR H Ca &I IIfYHAT, BIHA SHThl
B dfeafbd e (Vitamin - D)

3. Obesity :-
PR — AJ« g1, TEC AR DT Bl A
e |
UHIT — IRR H IS I BT ST |
ST YT d1d |

qHE, ged ARl f[JhR |

12
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4.

Fluorosis :-

PR — IS FARTGSH HT A

gaTg — IR AT SfAl BT HHGIR &1 ST |
qrdl @ 37 (Brown) H URRadH (Mottled teeth)

=g AT

1.

Jaundice (diferam)

PR — IR H Bile pigment & STHIT |

91T - (i) $9d BROT Jdhd AIH 3fereh gATfad

BT 2 |
(i) =T g 3 BT [T Grelr 8 ST 2

Vomiting :-

o 3T |G & AMARE ¥ I& §R & TN
dTax AT |

e I8 Ud Reverse HATIH fhaT & §IRT BIAT
2l

e JA & P HRAEh b Medulla Oblongeta
AT oR Rerd 81 2 |

3. Diarrhea :-
o U I ¥ MMERATA &1 IfIfAfeRT sram=
RIS
e ol IrAH TRA & ST 2 |
e T gU HIGH B NI TS ST & |

o HA © WA S Bl AP B B ST
=
4. Constipation (ss])

o AT, PHHIT (S A7)
o A TN THI TP HATIR H &T § |
* Ad MNP YD T FOR |
5. Indigestion (3199 —
o HIGIH Pl Urd+ AT BIAT |

e Feeling of fallness.

‘DRYT (— SN X DT 3y AT |
o IIIMRH WIS BT HaA |

o AR I |

o Food posioning.

13
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LIPIDS Poly unsaturated fatty acid [PUFA]
19 31f® double bond +nt

o Iul 3R WD Fa P farfds e 2| e 3 essential fatty acid T &8d % |

e Protoplasm — 2% e.g. Linoleic, Linolinic, Arachidonic

e Lipid —Te™ 5 Bloor acid

o RIS C H,0% A 21 (HT Oxygen 2 : 17 (n=18,m=2) (n=18,m=3) (n=20,7=4)
ST By C1gH320, Ci8H300: C20H3202

e g UIfeTR® compound F8! BT | T/ Fats

o o F o N O ® Saturated fatty acid gad X< Lipid
er-Teflel JIUHIR 800 Dalton & & | * I AT W S |

e Lipids Hydrophobic J&f & & % | ¢ I8 3 _:rg?r e, gqﬁ_ :

Herdiforsd TRIX & S | e BT 2|

e Lipids @ HUBY & foIU HH S8 &1 SMATIDHl _
a1 2 o INR H TP A AT ¥ B Sl g,

g HRT obesityW I AT B

o FETEESC B A H Ig T AT Hofl ScaH '
P T Oil
. Unsaturated fatty acid g WiXel forfirs =
e IS T 3fh Metabolic water ST~ BRI ¢ | *  Tneaturatediattyac

. _ ATIHE TR A |
e TCIoq #H Lipids W89 w9 H globules & 4 e I e WhkY B § IUP PR DI

ANt E | metabolism T I BT 8, INR H AP
Types of Lipids fomtor e & &1 'rar € |

Waxes - [Monoglycerides] — 1 — molecule of

1. Simple Lipids - A Lipids @I T fatty acid + monohydroxy alcohol

Triglyceride B 2 | Ex. Bee wax (Hexacosyl palmitate)
e Triglyceride ¥ 3 Molecules fatty acid & 1 Carnauba (Myricyl cerotate) — Leaves, stems,
molecule Glycerol 9TU S 8 | Glycerol = 3 fruits
Hydroxy group +nt Cerumen — Ear wax
e Lipids % TReX 9 +nt BIAT 2 | 2. Conjugate /Compound Lipids - Veblaldl + fatty
o TWX T B P @ BhAr & RSy acid + prosthetic group
B & Rl it ot @ 3] Freerd ¥ | Phospholipids -

. Lipids § a1 & Fatty acid +nt 81 o Y IfYFH AT H YT W arenr fIfUs |

3 e 2 molecules fatty acid + 1 Glycerol molecule
+ HsPO4 + Nitrogenous compound

i) Saturated fatty acid — S<==1 H Doubl :
(i) Saturated fatty aci ouble e Phospholipids amphipathicl;l—crzf%f @ B T

bond —nt .
et O S <1 9T SuRerd 814 8 — 2 Parts

n Han

S a2 Hydrophilic polar end - CHsPO, +

e.g. Palmittic acid — CH3(CH,).14 — COOH 16-C Nitrogenous compound
- acid Ci6H3202 Hydrophobic non — polar end [Fatty acid]
Stearic acid — CH3(CHz)1s — COOH 18-C Ex. Lecithin [Choline is a Nitrogenous

Ci18H3602

compound]
Sphingolipids /sphingo mylin — Mylein sheath
Glycolipids — 2 — fatty acid + sphingosine +

(i) Unsaturated fatty acid — Fatty acid foTa®
AREET #1397 19 31fSd Double bond +nt

CnH(2n-27)0; Galactose
Mono unsaturated (n = 18, ©t -1) C1gH340> [Amino acid] [Prothatic group]
e.g. Oleic acid, Linoleic acid, Linolenic acid, Ex. Cerebrosides [AfRass # wdq g H
Arachidonic acid IuRRerd]
Gaucher's disease — cerebrosides @ TIferdH
ST & HRO |
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Derived lipids -
e Derived from simple Lipids

e |nsoluble in water

Steroids

Chromolipids

(i)

(ii)

Tetracydic Structure

Sterols — Alcoholic Steroids

Ex. Cholesterol

Ergosterol — Qil seed, Ergot & Yeast
Coprosterol — Faecal matter

Bile acid — Cholic acid

Sterones - Ketonic steroids

e.g. Sex hormones

Adrenocorticoids

Ecely son hormone

Diosgenin — Antifertility Pills

e Commonly known as Terpenes
e Most Complex lipid
e Composed of repeated
Isoprene units
Ex. Natural rubber
Carytenoids
Vit > A, E, K
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