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] jlk;u foKku dh ,d 'kk[kk gS ftlesa lthoksa ds laxBu rFkk muesa

gksus okyh tSfod fØ;kvksa dk v/;;u fd;k tkrk gSaA  ;g v/;k; tSo jlk;fudh dk ,d

izeq[k v/;k; gSa] ftlesa dkcksZgkbMªsV o muds izdkj] DNA rFkk RNA o muds izdkj vkfn

ds ckjs esa v/;;u fd;k tk;sxkA

bl v/;k; ds lQyrkiwoZd v/;;u ds i'pkr vki %

(i)  eksuks] vkWfyxks ,oa ikWyhlSdjkbMl ds ckjs esa tku ldsaxs]

(ii)  lk/kkj.k] la;qfXer rFkk O;qRiUu fyfiM ds ckjs esa tku ldsaxs]

(iii) izksVhu dh lajpuk rFkk mlds foU;kl ds ckjsa esa tku ldsaxss ]

(iv) U;qfDyd vEyks (DNA o RNA) o muds izdkj rFkk buesa ik;s tkus okys I;wjhUl

    rFkk fijhfeMhUl eas vUrj Li"V dj ldsaxs ]

;g iqfLrdk bl v/;k; esa mi;ksx gksus okyh lHkh ladYiukRed (theory) rFkk izk;ksfxd

O;k[;kvksa dks lfEefyr j[krh gSA izR;sd VkWfid dh F;ksjh ds lkFk mnkgj.k fn;s x;s gSaA

izR;sd VkWfid ds F;ksjh Hkkx ds vUr esa lHkh rjg ds fefJr (miscellaneous) lkf/kr

(solved) mnkgj.k fn;s gq, gSa] tks bl v/;k; dh lHkh ladYiukvksa ds vuqiz;ksx dks Li"V

djrs gSaA

fo|kfFkZ;ksa dks lykg nh tkrh gS] fd izR;sd fo|kFkhZ bu lHkh gy fd;s mnkgj.kksa dks

vo'; i<+sa rFkk le>sa ,slk djus ls buls lEcfU/kr VkWfid dks vPNh rjg le>us esa

enn feysxhA

         v/;k; esa dqy iz'uks dh la[;k gSa

(i) v/;k; esa mnkgj.k .......................... 08

(ii) gy lfgr mnkgj.k .......................... 12

v/;k; esa dqy iz'uks dh la[;k ......................          20
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 1. 

v.kq tks thou dh lajpuk djrs gSa] tSov.kq dgykrs
gS

 2. 

izdk'k lfØ; ikWfy gkbMªkWfDl ,fYMgkbM ;k dhVksu ;k
os ;kSfxd ftudksa ty vi?kVu }kjk bu ;kSfxdksa esa cnyk
tk ldrk gSa] dks ^dkcksZgkbMªsV* ds :i esa ifjHkkf"kr fd;k
tkrk gSaA

(a) buesa H : O = 2 : 1 gksrk gSA ¼ty ds leku½
(b) budk lkekU; lw= C

n 
(H

2
O)

m
 ;k Cx(H2O)y gSA

(c) bUgsa Hkh dgrs gSA
(d)

Monosaccharides PolysaccharideseksukslSdsjkbM       vkfyxkslSdsjkbM~      ikWyhlSdsjkbM

2.1 (Monosaccharide)

(a) ,sls gkbMªksdkcZu ftuds ty vi?kVu ls ,d gh izdkj

ds ;kSfxd izkIr gksrs gSaA mUgas eksuks lSdsjkbM dgk tkrk

gSaA

(b) buesa n = 3 ls 7 gksrk gSA vFkkZr dkcZu o ty ds v.kqvksa

dk vuqikr leku gksrk gSaA

(c) buds ukedj.k dh i)fr fuEu gSA

n

 n=3  C3H6O3   Vªkbvksst     fXyljsfYM&  MkbZgkbMªkWDlh

    gkbM       ,lhVksu

 n=4  C4H8O4   VsVªks st    bfjFkzkst    bfjFkz qykst

 n=5  C5H10O5  isUVkss st    jkbckst    jkbcqykst

 n=6  C6H12O6  gsDlkssst    Xywdksl  ÝDVkst

(d) ,YMksyst esa ,sfYMgkbM lewg gksrk gS rFkk leLr e/;orhZ

C ijek.kq vlefer fdjsy gksrs gSA

(e) dhVkst esa] dhVksu lewg gksrk gS rFkk f}rh; dkcZu ds

vfrfjDr lHkh dkcZu ijek.kq vlefer gksrs gSA

 (C
6
H

12
O

6
) -

Xywdkst ,d ,YMksgsDlkst gSA ;g cM+s&cM+s dkckZsgkbMªsV tSls
LVkpZ] lsywykst ds dbZ ,dyd gSaA

1. -

iz;ksx'kkyk esa bZ'kq 'kdZjk ds ,YdksgkWy dh mifLFkfr esa

gkbMªksDyksfjd vEy dk mi;ksx djrs gq,s ty vi?kVu }kjk

fufeZr dj ldrs gSaA Xywdkst rFkk ÝDVkst dh leku ek=k

curh gSA Xywdkst ,fFky ,YdksgkWy esa ÝDVkst ls de

?kqyu'khy gSa] ;g fØLVyhd`r gks tkrk gSA

C
12

H
22

O
11

 + H
2
O 

H
 C

6
H

12
O

6
 + C

6
H

12
O

6

    lwØkst           Xywdkst   ÝDVkst

2.

393 K rFkk 2-3 ckj nkc ij LVkpZ dks ruq lY¶;wfjd vEy

ds ty vi?kVu }kjk Xywdkst O;kikfjd iSekus ij rS;kj

fd;k tkrk gSA

(C
6
H

10
O

5
)
n
 + nH

2
O 

bar32,K393

H


 



 nC
6
H

12
O

6

    LVkpZ         Xywdkst

Xywdkst dh vfHkfØ;k,sa ;g n'kkZrh gSa fd blds v.kq esa ,d
izkFkfed (–CH

2
OH) rFkk pkj f}rh;d (>CHOH) gkbMªksfDly

lewg gSaA

OHCH

|

)CHOH(

|
CHO

2

4

1.

HOH
2
C . (CHOH)

4 
. CHO + H

2
Ni

Xywdkst HOCH
2
.(CHOH)

4
 .

 
CH

2
OH

   lksfcZVksy

2.

HOCH
2 
– (CHOH)

4 
– CHO HI

H
3
C – CH

2 
– CH

2 
– CH

2 
– CH

2 
– CH

3

   n-gsDlsu

3.

HOH
2
C . (CHOH)

4 
. CHO + [O]   OH/Br 22

Xywdkst HOCH
2 
.(CHOH)

4
 .

 
COOH

Xywdksfud vEy

4.

OHC . (CHOH)
4
 . CH

2
OH + 5Ac

2
O 

       Xywdkst       ,flfVd ,ugkbMªkbM

OHC. (CHOAc)
4
. CH

2
OAc

isUVk,flfVy Xywdkst
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5.

OH

)excess(
NHNHHC

2

256


    

CH = N.NHC H6 5

C = N.NHC H6 5

(CHOH)3

CH OH2

                                               Glucosazone

6.

HOCH
2 
– (CHOH)

4 
– CHO + NH

2
OH 

HOCH
2
 – (CHOH)

4 
– CH

 
= N

 
– OH +H

2
O

   Xywdksl eksuksvkWDlhe

7.

                HCN

              Xywdkst       lk;uksgkbfMªu

:

Xywdkst isUVkvkWDlkbM dk gkbMªksfDly ,ehu ds lkFk fØ;k

ugha djuk] eqä –CHO lewg dh vuqifLFkfr dks n'kkZrk gSA

H

H

OH

H

HO

H

H

4

OH

OH

H

CH OH2

CH OH2

OH

O
H

HOH
OH

OHH

1

23

H

5
O

(Haworth structure)

(Fischer formula)

 -D-(+) - Glucose
 -D- Glucopyranose

 C
6
H

12
O

6

ÝDVkst fdVksgsDlkst gSA ;g lwØkst ds tyvi?kVu ls
Xywdkst ds lkFk izkIr gksrk gSA

ÝDVkst dk v.kqlw= C
6
H

12
O

6
 rFkk bldh vfHkfØ;kvksa ds

vk/kkj ij C—2 dkcZu ij fdVksfud fØ;ked lewg ik;k
tkrk gS rFkk Xywdkst ds leku lh/kh J`a[kyk esa N% dkcZu

ijek.kq gksrs gSaA ;g D-Js.kh ls lEcfU/kr gSa rFkk okekorZ
;kSfxd gSaA blfy;s ÝDVkst dk lgh uke D-(–)-ÝDVkst gSA
bldh [kqyh J`a[kyk dks bl rjg fy[k ldrs gSa:

ÝDVkst dk nks pfØ; :iksa esa Hkh vfLrRo gksrk gS tks

C–5 ds –OH ls (  = O) lewg ds ;ksx }kjk izkIr gksrk

gSA ;s ik¡p lnL; ;qä oy; gS rFkk bldk uke ¶;wjsukst
gS tks fd ;kSfxd ¶;wjsu ds le:i gSA

      

ÝDVkst dh nks ,uksej dh pfØ; lajpukvksa dks gkoFkZ

lajpukvksa }kjk fuEu izdkj iznf'kZr djrs gSa

 dkckZsgkbMªsV~l tks XykbdkslhfMd dkcZu ds
vfHkfoU;kl esa foHksnrk n'kkZrk gSA (tSls%&,YMksl esa C

1

o dhVksl esa C
2
),  dgykrk gSA

& tc -D-Xywdksl o -D-Xywdksl C
1

(XykbdkslhfMd dkcZu) dkcZu ij vfHkfoU;kl esa foHksnrk
n'kkZrk gS] ,uksej dgykrs gSaA dkckZsgkbMªsV~l tks
XykbdkslhfMd dkcZu dh rqyuk esa fdlh Hkh dkcZu ij
vfHkfoU;kl esa foHksnrk n'kkZrs gSaa dgykrs gSaA
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& Xywdksl o eSuksl ,ihej gSA tc ;g C
2

(XykbdkslhfMd dkcZu) dkcZu vfHkfoU;kl esa foHksnrk
n'kkZrsa gSa tcfd Xywdksl o eSuksl  dgykrs gSaA
tc (C

2
 XykbdkslhfMd dkcZu dh rqyuk esa) ;g C

4 
ij

vfHkfoU;kl esa foHksnrk n'kkZrsa gSaA

2.1.1

(Derivatives of monosaccharide)

eksukslSdsjkbM~l ds fuEu O;qRiUu izeq[k gSA

(a) eksukslsdSjkbM~l ds ,d OH lewg

dk izfrLFkkiu ;fn -H }kjk gks tk;s rks ;s Mh vkWDlh

'kdZjk cu tkrh gSA

H–C=O H–C=O

H–C–H H–C–OH

H–C–OH H–C–OH

H–C–OH H–C–OH

H–C–OH H–C–OH

OH OH

   

(b)  ,YMksyst ds -OH lewg dk -NH
2

lewg }kjk izfrLFkkiu dj fn;k tk;s rks ;s 'kdZjk,sa ,ehuksa

'kdZjk,a dgykrh gSA . - D-Xywdkslkfeu, D- xsysDVkslkfeu

2.2

2 ls 10  eksukslsdsjkbM bdkbZ ds tqM+us ls cuh dkcksZgkbMªsV

dks vkWyhxkslSdsjkbM dgrs gSA

2.2.1 (Disaccharides)

(a) tc eksuks lsdsjkbM~l ds nks leku ;k fHké v.kq vkil

esa feydj ,d cM+k v.kq ¼f}yd½ cukrs gSA rks ;g v.kq

Mkb lSdsjkbM dgykrk gSA

(b) lkekU;r;k MkblsdsjkbM cuus esa ty ds ,d v.kq dk

deh gksrh gSA bl izfØ;k dks fogkbMªkstuhdj.k Hkh dgrs

gSA

(c) tqM+us okys eksukslsdsjkbM leku ;k vleku gks ldrs gSA

bUgs ,dyd (Monomers) dgrs gSA

(d) MkbZ lSdsjkbM dk lkekU; lw=k C
n
(H

2
O)

n-1
 gksrk gSA

(e) buds e/; esa fLFkr cU/k dks 

(glycosidic bond) dgrs gSA

(i) = Xywdkst $ Xywdkst

          bondidiccosgly,4,1 

(ii) = Xywdkst $ xSysDVkst

(iii) = Xywdkst $ ÝDVkst

 ;g jlksbZ ;k O;olkf;d 'kdZjk dgykrh gSA

2.3 (Polysaccharide)

(a) os ;kSfxd ftuds ty vi?kVu ls de ls de 6 eksuksslSdsjkbM

izkIr gks] iksyhlSdsjkbM dh Js.kh esa vkrs gSaA

(b) budk lkekU; lw=k (C
6
H

10
O

5
)
n
 gSA

(c) ;s lh/kh Jà[kyk okys ;k 'kkf[kr Jà[kyk okys gksrs gSA

(d) buds eksukselZ (Monomers) ds e/; XykbdksflfMd cU/k ik;k

tkrk gSA

(e)

(i) (Starch)

 izkd`frd :i ls ;g ty esa v?kqyu'khy gSA

 ;g I
2
 ds lkFk uhyk jax nsrk gSA

 bldk ,dyd  - D , Xywdkst gSA

;g nks ;kSfxdksa ls cuk gksrk gSA

(a) (b) 

(a) 

 blesa 250-300 Xywdkst ,dyd (glucose monomers)

gksrs gSA

 ;s  1, 4 linkage  ds }kjk tqMs+ jgrs gSA

 ;g 'kk[kk jfgr dq.Mfyr lajpuk gSA

 ;g I
2
 ds lkFk uhyk jax nsrk gSA

 ;g LVkpZ esa 15 ls 20% ik;k tkrk gSA

(b)

 blesa 24-30 Xywdkst ,dyd (glucose monomers)

dh ,d 'kk[kk gksrh gSA
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(d) dhVksa ds ckgkz dadky dk fuekZ.k dkbfVu }kjk gksrk gSA
(e) DNA  rFkk RNA esa 'kdZjk lajpukRed ?kVd ds :i esa

ik;s tkrs gSaA
(f) 1gm dkcksZgkbMªsV 4.1 kcal ÅtkZ nsrk gS

2.5 

(a) dkcksZgkbMªsV VkWysu vfHkdeZd (veksfu;ke; flYoj

ukbVªsV) ds lkFk jtr niZ.k ifj{k.k nsrs gSA

(b) dkcksZgkbMªsV Qsgfyax foy;u ({kkjh; CuSO4) ds

lkFk yky vo{ksi nsrs gSa

.1 dkcksZgkbMªsV gksus ds fy;s ;kSfxd esa de ls de fdrus
dkcZu ijek.kq gksus pkfg, &
(A) 2 dkcZu (B) 3 dkcZu
(C) 4 dkcZu (D) 6 dkcZu

mÙkj (B)

izdk'k lØh; ikWyhgkbMªkWDlh ,fYMgkbM@dhVksu dks
dkcksZgkbMªsV dgk tkrk gS] blesa de ls de rhu dkcZu
gksus pkfg;s nks dkcZu ijek.kqvksa ;qDr gkbMªkWDlh ,fYMgkbM
dkcksZgkbMªsM ugha gSa D;ksfd ;g izdk'k lfØ; ugh gSaA

.2 Xyqdkst dk fuEu izdkj oxhZdj.k ugha fd;k tk ldrk
gSa &
(A) gsDlkst
(B) dkcksZgkbMªsV
(C) ,YMkst
(D) vkWfyxkslSdsjkbM)

  (D)

Xyqdkst eksuks lSdsjkbM gSa] tcfd vkWfyxkslSdsjkbM esa
nks ls nl eksuks lSdjkbM lajpukvksa dh ;wfuV gksrh gSaA

 3. (LIPID) ::

(a) Lipids 'kCn xzhd 'kCn Lipos ls cuk gSA ftldk vFkZ
gksrk gS Fat = olkA

(b) Lipids ,d ,slk fo"kekaxh oxZ cukrs gSA ftlds lnL;
ty esa vfoys; ijUrq dkcZfud foyk;dksa esa foys; gksrs
gSA

(c) ;s thonzO; dk 3-5% Hkkx cukrs gSA
(d) buesa H : O  2 : 1 gksrk gSA ¼ty ls fHkUu½
(e) buesa O dk vuqikr de gksrk gSA
(f) budh Specific gravity < 1 gksrh gSA

;s rhu izdkj ds gksrs gSA

 bl izdkj vusd 'kk[kk,¡ blesa gksrh gSA

 lh/kh J`a[kyk esa ;g  1, 4 

rFkk 'kkf[kr Ja`[kyk esa  1-6 

}kj tqM+rs gSA

 ;g I
2
 ds lkFk yky jax nsrk gSA

 ;g e.M esa 80-85% gksrk gSA

(ii) (Glycogen) - 


(Reserve Food)



 ;g cgq'kk[kh; iksyhlSdsjkbM gSA

 bldh ,dyd bdkbZ  D Xywdkst gSA

 lh/kh Jà[kyk esa -1, 4 fyadst rFkk 'kkf[kr Jà[kyk

esa  1, 6 fyadst gksrk gSA

 ;g I
2
 ds lkFk yky jax nsrk gSA

(iii) (Cellulose)

 ;g eq[;r;k ikni dksf'kdk esa feyrk gSSA

 ;g dksf'kdk fHkfÙk dk izeq[k ?kVd gSA

 
H

H

O
CH OH2

OH

H OH

H
H

O
CH OH2

OH

H OH

H

H

4 H
O

CH OH2

OH

H OH

H

H

H

1

H H

O

H

O

 ;g I
2
 ds lkFk jax ugha nsrk gSA

 blds ,dyd D  gSA

 - 1, 4 XykbdksflfMd ca/k mifLFkr gksrk gSA

 ;g ty esa v?kqyu'khy gSSA

 bldk ty vi?kVu }kjk gksrk gSA

2.4

(a) ÅtkZ dk eq[; L=ksr gSA
(b) 'kjhj dk bZ/kau dgk tkrk gSaA
(c) ikni dksf'kdk esa dksf'kdk fHkfÙk dk fuekZ.k lsY;wykst }kjk

gksrk gSA

Examples
based on
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(Simple)   (Compound) (Derived)

3.1 (Simple Lipid)

;s nks izdkj ds gksrs gSA

(Wax)

3.1.1  

(a) buesa olh; vEyksa rFkk ,Ydksgky ds ,LVj lfEefyr gSA

,LVj cU/k mifLFkr gksrk gSA

(b) la'ys"k.k fuEu izdkj ls gksrk gSA

¼fXyljkWy½ ¼olk vEy½ ¼olk½

(c) izkd`frd olk esa ik;s tkus okys olk vEy (Fatty

acid) v'kkf[kr Jà[kyk okys] le dkcZu ijek.kq okys

(4, 6, 8 ---- 30) gksrs gSA

(d) ljyre olh; vEy HCOOH ¼QkWfeZd vEy½ gSA

(e) blesa CH
2
 lewg Øfed :i ls tqM+rs  jgus ls tfVy

olh; vEy curs gSA

(f) olh; vEyksa dks nks Jsf.k;ksa esa ckaVk tkrk gSA

(i) (Saturated)

(ii) (Unsaturated)

(i)

 bu olh; vEyksa esa dsoy ,dy cU/k ik;s tkrs gSA

 izFke lnL; CH
3
COOH gSA

ikfYefVd vEy C
15

H
31

COOH  CH
3
(CH

2
)
14

COOH

LVh;fjd vEy C
17

H
35

COOH  CH
3
(CH

2
)
16

COOH

 ikfYefVd o LVh;fjd vEy tUrqvksa dh olk esa izpqj

ek=kk esa ik;s tkrs gSA
 ;s Bksl gksrs gS rFkk olk esa ik;s tkrs gSA

(ii)

 bu olh; vEyksa dh Jà[kyk esa dqN LFkkuksa ij
f}cU/k ik;s tkrs gSA

 ;s dejs ds rki ij rjy gksrs gSaA rsyksa esa ik;s tkrs
gSaA

 vlar`Ir olh; vEy nks izdkj ds gksrs gSaaA
 

               
       

,d f}cU/k gksrk gSA
. - vksfyd vEy

 vksfyd vEy izd`fr esa lokZf/kd ik;k tkus okyk olh;
vEy gSA

esa nks ;k vf/kd f}cU/k gksrs gSaA
.- yhuksyhd vEy&nks f}cU/k ;qä, yhuksyhfud
vEy&rhu f}cU/k ;qä
vkjSfdMksfud vEy ¼ewaxQyh½&pkj f}cU/k ;qä

 valr`Ir olh; vEyksa ds xyukad] lar`Ir olh; vEyks
ls de gksrs gSA

3.1.2 (Wax)

 ;s fXyljkWy ds LFkku ij fdlh vU; v.kqHkkj okys
,YdksgkWy ds ,LVj gksrs gSA

 ty esa v?kqyu'khy gksrs gSA
 ,YdksgkWy eksuksgkbMªhd gksrk gSA

fefjlhy ikfYeVsV ¼e/kqeD[kh ekse½
flVkby ikfeVsV&¼Ogsy o MkfYQu ekse½
ls:feu&¼dku dk ekse½

3.2 (Compound Lipid)

 ;s pkj oxksZ esa foHkDr gksrs gSA

ss

(a) QkWLQksfyfiM~l (b) XykbdksfyfiM~l

3.2.1

bl oxZ ds Lipids  esa QkWLQksjl ik;k tkrk gSA

mnk- dksf'kdk fHkfÙk

3.2.2

 fyfiM $ 'kdZjk gksrh gSA

 efLr"d] ,Mªhuy xzafFk]&o`Dd] Iyhgk] ;d`r&'osr

:f/kj df.kdk] Fkk;el] QsQM+s] n`f"V iVy] v.M ;ksd]

esa ikbZ tkrh gSA

 2 olk vEy + 1 fLQukslhu (sphinocine) + 1 xsysDVkst

3.3 (Derivative Lipids)

 ;s olkvksa ds tyvi?kVu ls izkIr gksrs gSA

;s nks izdkj ds gksrss gSA

  LVhjkWbM~l   LVhjkWYl
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3.3.1 (Steroids)

 ;s vU; olkvksa ls loZFkk fHkUu gSA

 ty esa v?kqyu'khy gSA

(i) (Bile acids)

;d`r ds L=ko.k esa mifLFkr gksrk gSA

(ii) (Sexhormoens)

 bUgsa ,UMªksLVhjksu dgrs gSA

(iii)

.- ,YMksLVsjkWu (Aldosteron)

3.3.2 buesa –OH lewg gksrk gSa]

;s tfVy eksuksgkbfVªd ,YdksgkWy gSa]

'kjhj dh leLr dksf'kdkvksa esa ik;k tkrk gSA

3.4

 ÅtkZ dk lzksr gSA

 Ropk ds uhps  Å"ekjks/kh ijr dk dk;Z djrk gSaA

 olk] foVkfeu  A, D, E, K ds vo'kks"k.k ds fy;s

vko';d gSA

 dksf'kdk f>Yyh dh lajpuk dk egRoiw.kZ vo;o

(Component) gSA

 bldk dsyksfjfQd eku 9.3 kcal gksrk gS

 4. (PROTEINS) ::

(a) izksVhu vehuks vEyksa ds cgqyd gksrs gS

(b) izksVhu Årdksa dh 'kq"d Hkkj dk 3/4 Hkkx gksrs gS

(c) izksVhu cukrs gSA

(d) izksVhu ds fcuk tSo 'kjhj dh dYiuk O;FkZ gSA

(e) C, H, O, N, izksVhu esa vfuok;Z :i ls gksrs gSA bUgsas izksVhu

ds vko';d ?kVd Hkh dgrs gSA

(f) buds vfrfjDr dqN izksVhUl esa P, S, Fe, Cu, I Hkh gksrs

gSA ;s lw{eekf=d rRo (Trace elements) dgykrs gSA

(g) izksVhu okLro esa ,ehuks vEyks ds cgqyd gSA

(h) yxHkx 70 izdkj ds ,ehuks vEy gksrs gSA

4.1 (Chemical Structure)

(a) ,ehuks vEyksa dks ,d lkekU; lw= }kjk izdV fd;k tk
ldrk gSA

H N–C–C–OH2

R

H O

    ;k      H N–C–COOH2

R

H

(b) ;gka R- ,fYdy lewg gSA R esa ifjorZu gksus ij vehuksa
vEy cny tkrk gSA

R = H Xykblhu & lcls ljy vehuks vEy
R = CH

3
 ,ysfuu

R = CH
2
OH lsfju (Serine)

R lewg ftl C ls tqM+k gksrk gS mls  dkcZu ijek.kq
dgrs gSA

NH –C–COOH2

H

H

    ;k NH2–CH2–COOH

    Xykblhu

    NH –C–COOH2

CH OH2

H

NH –C–COOH2

CH3

H

(c) ,ehuksa vEy esa NH
2
 lewg Hkh mifLFkr gS tks fd {kkjh;

gS rFkk -COOH lewg Hkh mifLFkr gSA tks fd vEyh;
gSA vr% vehuksa vEyksa dh izd`fr vEyh; o {kkjh; gksrh gSA

(d) vr% vehuks vEy mHk;/kehZ (amphoteric) izd`fr ds
;kSfxd gksrs gSA buds fy;s fo'ks"k 'kCn 
(Zwitter ion) dke es ysrs gSA

(e) ;s foy;u esa fuEu lajpuk esa ik;s tkrs gSA

   H N–C–COO3
–

R

H

+

[ ]

bu ij usV vkos'k 'kwU; gksrk gSA

4.2 (Classification of

Amino Acids)

(A) la'ys"k.k ds vk/kkj ij ,ehuks vEy nks izdkj ds gksrs gS
(i)   budh iwfrZ dsoy vkgkj ds

}kjk gh gksrh gSA ;s 'kjhj esa la'ysf"kr ugha gksrs gSA
;s fuEufyf[kr gSA
1. Y;wflu 2. vkblksY;wflu
3. ykbflu 4. fefFk;ksfuu
5. fQukby ,ysuhu 6. fFkz;ksuhu
7. fVªIVksQsu 8. oSyhu

;s mÙkdksa esa la'ysf"kr gksrs gSA

(ii)

;s ,ehuks vEy 'kjhj esa i;kZIr ek=kk esa la'ysf"kr gksrs
gSA bUgs Hkkstu ds lkFk ysus dh vko';drk ugh gSA
1. ,ysuhu 2. ,Lijthu
3. ,LikfVZd ,flM 4. flLVhu
5. XywVsfed ,flM 6. XywVsfeu
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7. Xykbflu 8. gkbMªkWDlh izksyhu
9. izksyhu 10. lsjhu
11. Vk;jksflu
Xykbflu ds vfrfjfDr lHkh ,ehuks vEy ds nks izdkf'kd
izfrfcEc gksrs gSA (L ,oa D) Xykbflu esa fdjSy C ijek.kq
ugh gksrk gSA
;wdsfj;ksfVd esa L- :i gh izksVhu la'ys"k.k djrk gSA

4.3 (Peptide Bond)

(a) nks ;k nks ls vf/kd ,ehuks vEy feydj ,d isIVkbM
dk fuekZ.k djrs gSA

(b) isIVkbZM esa ,ehuks vEy ds chp ik;s tkus okys cU/k dks
isIVkbM cU/k dgrs gSA

(c) isIVkbM cU/k rhu izdkj ds gksrs gSa &

(n
AA

 =2)     (n
AA

 = 3)  (n
AA

 >3)

(d) isIVkbZM dh ,ehuks vEy bdkbZ dks isIVkbM cU/k dgrs gSA
cU/ku (Bonding)

H–

H
|
N–

H
|
C
|
R

–

O
||
C – HHO  –

H
|
N–

H
|
C
|
R

–

O
||
C –OH

  O2H
 H–

H
|
N –

H
|
C
|
R

–

HO

|||
N–C –

H
|
C
|
R

–

O
||
C –OH

4.4 (Configuration of Protein

Molecule)

(a) izk sVhu ds tSfod dk;Z dk fu/kkZj.k blds la:i.k
(Conformation) ls gksrk gSA

(b) ;s la:i.k pkj izdkj dk gksrk gSSA

Primary Secondary Tertiary Quaternary

4.4.1

 bl izdkj dh lajpuk dh O;k[;k bUlqfyu esa 1953

esa  }kjk dh xbZA
 ,d iksyhisIVkbM J̀a[kyk esa jSf[kd vuqØe ls izkFkfed

lajpuk dk fu:i.k gksrk gSA

 vFkkZr lHkh vehuksa vEy ,d lh/kh Jà[kyk esa dsoy
Peptide bond  }kjk tqM+s jgrs gSA

 bldk dksbZ tSfod egRo ugha gS rFkk ;g nwljh voLFkk
esa ifjofrZr gks tkrk gSA

4.4.2

 blesa lh/kh Jà[kyk lfiZy :i ls dq.Mfyr gks tkrh
gSA

 f}rh;d lajpuk esa H cU/k + isIVkbM ca/k mifLFkr
jgrs gSA

 gkbMªkstu cU/k ,ehuks lewg ds H rFkk dkcksZfDlfyd
vEy lewg ds O ijek.kq ds chp esa gksrk gSA

 ;g lajpuk nks izdkj dh gksrh gSA

-Coiling -Coiling      

C

O

C

OH

C

O

HC
N

O

H

H

C

O
N

N
C

O

HH
N

N

C

O

H

N

N

5
4
 p

m
  

RCH

N

C
O

H N

C

RCH

N

RCH

N

O
H N

C ON H

HCR

C

O N

RCH

C

N
H

HCR

C

HCR

C
OH N H

RCH

C

N
O

H

HCR

C

HCR

C
O

N
H

RCH

C O

N
O

H

HCR

C

(i) 
 Jà[kyk lfiZykdkj gksrh gSA
 izR;sd ?kqeko esa 3.7 v.kq gksrs gSA
 ;g nf{k.kkorhZ pØkdkj (Right handed circular) gksrh

gSA . ek;ksflu] fdjSfVu vkfnA

(ii)  

 izksVhu dh lajpuk Vs<+h&es<+h gksrh gSA
 ikWyhisIVkbM Jà[kyk,W ,d nwljs ds lekukUrj gksrh

gSA
 H - cU/k fudVorhZ Jà[kykvksa esa curs gSA

. flYd js'ks

4.4.3

 bl lajpuk esa izksVhu v.kq vR;f/kd dq.Mfyr gksdj]
xksykdkj :i /kkj.k dj ysrs gSA

mnk- ,Ycqfeu
 ;s lajpuk pkj izdkj ds cU/k }kjk fufeZr jgrh gSA



                                                                                                     9

(i) (Hydrogen bond)

|
C
|

= O........H — 

H
|
N—

gkbMªkstu cU/k

 ;s vEyh; vehuksa vEy ds O rFkk {kkjh; vehuks vEy
ds H ds e/; curs gSA

(ii) (Hydrophobic bond)

 ;s ty fojkxh vehuksa vEy Jà[kyk ds chp esa gksrs
gSA

 mnklhu vehuksa vEy dh v/kqzoh; (nonpolar) ik'oZ
Jà[kyk,sa ,d nwljs ds lehi gksus ds dkj.k twM+h

   jgrh gSA
 ;s okLrfod cU/k ugha gksrs gSA

(iii) (Ionic bond)

–COO– ......... H
3
N + –

vk;fud cU/k
 foijhr vkos'k okys lewgksa ds e/; fLFkj oS|qrh; vkd"kZ.k

ds dkj.k curk gSA
 ,LikfVZd ,flM ] XywVsfed ,flM

(iv) (Disulphide bonds) -

| ----- S ------ S ------ |

  gSA
 -SH lewg okys vehuksa vEy  V

12
 flLVhu o fefFk;ksuhu

ds chp curk gSA
mnk- flLVhu o fefFk;ksuhu

4.4.4

 tc iksyhisIVkbM~l dh nks lekUrj J`a[kyk;s vkil
esa Peptide or Di sulphide bond ls la;ksftr u gksdj
fdUgh vU; cyksa ls la;ksftr gksrh gSa rks ;g prqFkZd
lajpuk dgykrh gSA

 ;g lokZf/kd LFkk;h lajpuk gSA
mnk- fgeksXyksfcu

4.5 (Types of Protein)

 izksVhUl dk oxhZdj.k eq[;r% foys;'khyrk ] jklk;fud
laxBu rFkk vkdkj ij vk/kkfjr gSA

 ;s rhu izdkj ds gksrs gSA

 

4.5.1

 ;s dsoy vehuksa vEy ds cus gksrs gSA

 ;s nks izdkj ds gksrs gSA
 

                   

(A) (Fibrous protein)

 ;s v?kqyu'khy izksVhu gSA

 ;s yEch vkd`fr okyh izksVhu gSA

 ;s izksVhu vi?kVd ,Utkbe ls vizHkkfor jgrs gSA

 budk ewy dk;Z lqj{kk gSA

mnk- dksystu] dSjsfVu vkfnA

(B) (Globular protein)

 budh Jà[kyk,sa vR;kf/kd ofyr gksrh gSA
 ;s ?kqyu'khy gksrs gSA
mnk- ,YcqfeuA

4.5.2 (Conjugated Protein)

 ;g izksVhu v.kq rFkk vizksVhu v.kq dk feJ.k gSA
 vizksVhu Hkkx dks izksLFkSfVd lewg dgrs gSSA
mnk- U;wfDy;ksizksVhu ¼izksVhu$U;wfDyd vEy½

QkWLQksizksVhu ¼izksVhu + (PO
3
)2-½

mnk. nw/k dh dslhu] v.M ihrd dh foVsykbu

4.5.3 (Derived Protein)

(a) ;g izksVhu ds vi?kVu ls cuus okys izksVhfud gSA
. izksfVvkstst] esVkizksVhUl] isIVksUl

(b)

tc izksVhu bldh usfVo voLFkk esa gksrh gS rks HkkSfrd
ifjorZu tSls rkieku esa ifjorZu ;k jklk;fud ifjorZu
tSls pH esa ifjorZu fd;k tkrk gS rks v.kqvksa dk usfVo
foU;kl fod`r gks tkrk gS rFkk bl izdkj fufeZr izksVhu
dks fod`frd`r izksVhu dgrs gSaA
fod`frdj.k (izksVhu) mRØe.kh; ;k vuqRØe.kh; gks ldrk
gSA v.Ms dks mcykus ij bldk Ldanu vuqRØe.kh; izksVhu
fod`frdj.k dk ,d mnkgj.k gSA fQj Hkh dqN fLFkfr;ksa
esa ;g iw.kZr;k mRØe.kh; gksrk ns[kk x;k gSA mRØe.kh;
fof/k dks  dgrs gSaA

4.6 (Test of Protein)

(a) lkUnz HNO
3
 ds lkFk xeZ djus ij ihyk vo{ksi nsrk

gSA tks vf/kd xeZ djus  ij  dk foy;u cu tkrk

gSSA NH
4
OH Mkyus ij yky jax vkrk gSA ;g 
 gSSA

(b) (NH
4
OH) + (dil CuSO

4
) izksVhu  uhyk tkequhjax vkrk

gSA ;g gSA
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4.7

(a) ;g dksf'kdk f>Yyh dk egRoiw.kZ ?kVd gSA

(b) vusd gkeksZu izksVhu gSA

(c) lHkh ,Utkbe izksVhu gSA

(d) ,UVhtu rFkk ,UVhckWMh Hkh izksVhu gSA

(e) ,DVhu rFkk ek;kslhu ¼is'kh; ladqpu esa lgk;d½ Hkh izksVhu
gSA

(f) izksVhu òf)] fjisfjax rFkk iqu:)Hkou ds fy;s vko';d gSA

(g) bldk dSyksjhfQd eku 4.0 kcal gksrk gSA

.3 ,ehuks vEy rFkk izksVhu ds e/; lEcU/k fuEu ,d dh
mifLFkr esa lekurk n'kkZrk gSa &

(A) Xyqdkst rFkk ÝDVkst
(B) Fkk;ehu rFkk ;wjsfly

(C) Xyqdkst rFkk Xykbdkstu

(D) Xyqdkst rFkk ysDVkst C

. izksVhu] ,ehuksa vEyks ds cus gksrs gSa vr% Xywdkst rFkk
Xykbdkstu ds leku laca/k gksrk gSA

.4 fuEu dkSulk izksVhu gSa &

(A) uk;ykWu (B) VsjhdkWVu

(C) izkd`frd js'ke (D) js;kWu C

. js'ke IysVsM lajpuk okyk gksrk gSA

 5. (NUCLEIC ACID) ::

(a) ;g fo'ks"k izdkj ds vEy gksrs gS tks dsUnzd o dksf'kdk
nzO; esa ik;s tkrs gSA

(b) dksf'kdk dh lHkh mikip;h fØ;kvksa dks fu;af=r djrs gSA

(c) ;g ekbVksdkWfUMª;k] DyksjksIykLV o lsfUVª;ksy esa Hkh ik;s
tkrs gSA

;g nks izdkj ds gksrs gSA

 
                             
   DNA   RNA

(d)

Purine Pyrimidine

(Purines) (Pyrimidine)

(e) yhosu us 'kdZjk dks [kkstk
    'kdZjk

Purine Pyrimidinejkbckst Mh-vkWDlhjkbckst
(RNA)     (DNA)

5.1 (DNA)

(a) DNA dsUnzd es ik;k tkrk gSA
(b) DNA rhu Units ls feydj cuk gksrk gSA

DNA

  

ukbVªkstuh   Mh-vkWDlhjkbcksl  QkLQksfjd vEy
{kkjd 'kdZjk (H

3
PO

4
)

Purine PyrimidinefijhfeMhu  I;qfju
(i) Fkk;ehu (i) ,fMuhu
(ii) lkbVksflu   (ii) Xokuhu

(c)  ukbVªkstuh {kkjd] Mh vkWDlhjkbckst 'kdZjk
ds lkFk feydj U;wfDyvkslkbM dk fuekZ.k djrs gSA

.       

 1. ,Mhuhu + MhvkWfDljkbcksl MhvkWDlh,Msukslhu
     2. xqvkuhu + MhvkWfDljkbcksl MhvkWDlhxqvkukslhu
     3. lkbVkslhu+ MhvkWfDljkbcksl MhvkWDlhlkbVhMhu
     4. Fkkbehu + MhvkWfDljkbcksl MhvkWDlhFkkbehMhu

(i)

(a) ;g ukbVªkstuh {kkjd + 'kdZjk + QkLQsV ls feydj curk
gSA

(b) U;wfDyvksVkbM DNA dh bdkbZ gSA
(c) lHkh U;wfDy;ksVkbM ijLij feydj ikWyhU;wfDy;ksVkbM J̀a[kyk

dk fuekZ.k djrs gS ftuls RNA o DNA dk fuekZ.k
gksrk gSA

5.1.1 DNA  
(a) J.D.Watson rFkk FHC Crick (1953) us DNA dk

f}dq.Mfyr ekWMy izLrqr fd;kA

P
S T

P

S

S
P

C

G

A

G

C

S

S

S

P

P

P

1 
4 

3 2
5

5

5

1

2 3

4

5'

3'

3'

5'

5

5

5
4 

3 2

1

Structure of DNA

Examples
based on
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(b) DNA nksgjh dq.Mfyr lajpuk esa ikWyhU;wfDy;ksVkbM
dh nks J`a[kykvksa dk cuk gksrk gSA

(c) DNA 

(d) U;wfDyvksVkbM 3'  5'  QkWLQksMkb,sLVj cU/k }kjk tqM+s
gksrs gS

(e) 'kdZjk o QkWLQsV ,dkUrj Øe esa ik;s tkrs gSA

(f) nksuks J`a[kykvksa esa A o T ds chp nks H cU/k (A=T)

vkSj C o G ds chp 3-H cU/k (C  G) ik;s tkrs gSA

(g) A lnSo T ls rFkk G lnSo C ls tqM+rk gSA

(h) I;qfju rFkk fijhfeMhu ijLij 1:1 vuqikr esa ik;s tkrs gSA

(i) DNA fgLVksu uked izksVhu ls tqM+k jgrk gSA

(j) izkddksf'kdk rFkk ekbVksdkfUMª;kW esa pØkdkj (circular)

DNA gksrk gSA

5.1.2 DNA   (Function of DNA)

DNA dk  tSola'ys"kh (biosynthetic) ,oa vkuqokaf'kd
( hereditary) fØ;kvksa es egRoiw.kZ ;ksxnku gksrk gSA  blds
mYys[kuh; dk;Z fuEufyf[kr gS &

(i) ;g vkuqoakf'kd lwpukvksa (hereditary informations) dks
,d ih<+h ls nwljh ih<+h es LFkkukUrfjr djus dk dk;Z
djrk gSA

(ii) ;g izR;{k ;k vizR;{k :i ls leLr tSfod fØ;kvksa dks
fu;fU=r djrk gSA

(iii) DNA izksVhu la'ys"k.k (protein synthesis) dh fØ;k dk
ekxZ n'kZu (guide) djrk gSA

D N A
Re plication  D N A

Transcription  R N A

Translation   Protein

5.2

(a) jkbcksU;wfDyd vEy & I;wjhu ,o fifjfeMhu jkbCkksU;wfDy;ksVkbM~l
dk cgqyd v.kq gksrk gSA tks dksf'kdk nzO; (Cytoplasm)

,oa dsfUnzdk (nucleus) esa mifLFkr jgrk gS A

(b) dksf'kdk nzO; esa ;g LorU=k :i ls rFkk jkbckslkse ds
Hkhrj ik;k tkrk gSA ;g DyksjksIykLV (chloroplast),ekbVksdkWfMª;k
(mitochondira) rFkk ;qdsfj;ksfVd (eukaryotic) dksf'kdkvksa
esa Hkh ik;k tkrk gS A

(c) dqN ikni fo"kk.kqvksa (plant viruses e.g. TMV, Turnip

yellow mosaic viruses), tUrq fo"kk.kqvksa (Aminal

viruses, e.g. Influenza viruses, Foot and mouth
viruses, Rous sarcoama viruses, Polimyelitis

viruses, Reoviruses ect.) rFkk cSDVhfj;ksQstst
(Bacteriophages-MS

2 
vkfn) esa jkbcksU;qfDyd vEy ,d

vkuqokaf'kd inkFkZ (genetic material) ds :i esa ik;k
tkrk gSA

(Structure)

(i) pkj eksuksesfjd jkbcksU;wfDyvksVkbM~l (monomeric

ribonucleotides) dh ,d v'kkf[kr ikWyhU;qfDvksVkbM
J`a[kyk (polynucleotide) gksrh gSA

(ii) izR;sd jkbcksU;wfDyvksVkbM esa ,d v.kq isUVkst 'kdZjk
(pentose sugar), ,d v.kq QkWLQsV lewg (phosphate

group) ,oa ,d v.kq ukbVªkstuh {kkjd (nitrogen base)

gksrk gSA

(iii) RNA ds ukbVªkstuh {kkjd I;wfjUl (purines) esa ,fMuhu
(Adenine) o Xokfuu (Guanine rFkk fifjfeMhUl
(pyrimidines) esa lkbVkslhu (Cytosine) o ;wjsfly (Uracil)

gksrs gSA

(iv) RNA ds pkj {kkjdksa (base) ;qDr jkbcksU;qfDyvkslkbM~l
,oa jkbcksU;wfDyvksVkbMksa dks fuEu izdkj ls rkfydkc)
(tabulated) fd;k tk ldrk gSA

Øekad. jkbcks - U;wfDyvkslkbM

1. ,Msuhu + jkbcksl  ,Msukslhu

2. xqvkuhu + jkbcksl  xqvkukslhu

3. lkbVkslhu + jkbcksl  lkbVhMhu

4. ;wjkfly + jkbcksl  ;wjhMhu

Øekad. jkbcks - U;wfDyvksVkbM

1. ,Msuhu + jkbcksl 'kdZjk + QkLQksfjd vEy
 H O2  ,Msuhfyd vEy

2. xqvkuhu + jkbcksl 'kdZjk + QkLQksfjd vEy
 H O2  xqvkuhfyd vEy

3. lkbVkslhu + jkbcksl 'kdZjk + QkLQksfjd vEy
 H O2  lkbVhMhu vEy

4. ;wjkfly + jkbcksl 'kdZjk + QkLQksfjd vEy
 H O2 ;wjhfMfyd vEy

5.2.2 

(Types & functions of Ribonucleic acid or RNA)-

blds dk;Z ds vk/kkj ij ;s fuEu izdkj ds gksrs gSA

(i) laUns'k okgd ;k eslsUtj vkj0,u0,0
(Messenger RNA - mRNA)

(ii) LFkkukUrj.k ;k VªkWUlQj vkj0,u0,0

(Transfer RNA - t RNA)

(iii) jkbckslksey RNA

(Ribosomal  RNA - r RNA)
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(i) (mRNA)

 ;g lHkh izdkj ds vkj0,u0,0 esa lcls cM+s ifjek.k

dk gksrk gS vkSj leLr dksf'kdk ds vkj0,u0,0 dk

yxHkx 5-10% Hkkx cukrk gSA

 ;g ,d lw=h; gksrk gS vkSj blds {kkjdks dk laxBu

Mh0,u0,0 lw= (complementary)

gksrk gSA vUrj dsoy bruk gksrk gS fd mRNA esa

DNA ds s Fkkbfeu ds LFkku ij ;wjsfly gksrk gSA

 dsUnzd esa la'ysf"kr gksus ds ckn mRNA rqjUr gh

dsUnzd f>Yyh esa mifLFkr fNnzksa ls dksf'kdknzO; esa

LFkkukUrfjr gks tkrk gSA ;gka ij mRNA izksVhu lays"k.k

ds fy, fofHkUu vehuks vEyks ds ijLij la;kstu ds

fy, lkaps (template) dk dk;Z djrk gSA

 mRNA izksVhu la'ys"k.k ds fy, xq.klq=kh DNA ls

dksf'kdk nzO; esa vkuqokaf'kdh lans'kkssa dk izs"k.k djrk

gSA blh dkj.k tSdc] ,oa eksukWM ( Jacob and Monod)

 us1961 esa bls esalsUtj RNA vFkkZr lUns'kokgd ;k

nwr RNA (mRNA) dh laKk nh

 lUns'kokgd vkj0,u0,0 dk dksMksu vuqØe ikWfyisIVkbM

ds vehuksa vEy ds ml Øe ds lkFk izR;{k :i ls

lEcfU/kr gksrk gS] ftldk ;g ladsr gksrk gSA

 bl izdkj dk vkj0,u0,0 fofHkUu yEck Z ij fuHkZj

djrk gS ftlds fy, ;g ,d dwV (code) dh rjg

dk;Z djrk gSA

(ii)  RNA (Ribosomal RNA - rRNA)

 ;g leLr dksf'kdk ds vkj0,u0,0 dk yxHkx 80%

Hkkx cukrk gSSA

 bls v?kqyu'khy RNA (insoluble RNA) Hkh 

 ;g eq[;r% jkbckslkse es ik;k tkrk gS] vr% bls

jkbckslksey RNA ds uke ls iqdkjk tkrk gSA

 ;|fi ;g ,d&jTtqdh gksrk gS] rFkkfi ;g dqN LFkkuks

ij iwjd vk/kkjks ds chp gkbMªkstu cU/k ds lkFk ckyksa

ds fiu ds leku ik'kkas (loops) dk fuekZ.k djrk gSaA

 (Synthesis of rRNA)

 tUrq rFkk ikS/kks dh ;wdsfj;ksfVd dksf'kdkvksa esa ;|fi

rRNA jkbckslkse esa feyrk gS] ijUrq bldk la'ys"k.k

dsUnzd esa gksrk gSA

 dsfUnzdk (nucleolus) ls lEc) DNA, rRNA ds

dksMhdj.k (codetion) ds fy, mÙkjnk;h gksrk gSA

 DNA dk ;g Hkkx dsUnzdh; laxBd (nucleolar

organizer) dgykrk gSA

 rRNA dk iw.kZ dk;Z vHkh rd vKkr gS fdUrq dqN

vk/kqfud [kkstksa ls Kkr gqvk gS fd ;g izksVhu la'ys"k.k

ds le; vehuks vEyksa ds J`a[kyu vkSj ikWfyisIVkbMksa

ds LFkjhdj.k (stablization) es lgk;d gksrk gSA

(iii)

          (Transfer RNA-t-RNA)

 ;g  (single straned) lcls NksVk vkSj

leLr dksf'kdk ds vkj0,u0,0 dk yxHkx 20% Hkkx

gksrk gSA

 ;g 60 izdkj ds jkbcksU;wfDyd vEyksa dk lewg gS

tks mRNA ij fLFkr dksMksUl dk s vuqysf[kr

(Transcribe) djrs gS vkSj 20 lfØf;r (activated)

vehuksa vEyks ds izfr cgqr vf/kd (affinity)

iznf'kZr djrs gS vkSj muls la;ksftr gksdj mUgs izksVhu

la'ys"k.k okys LFkku rd ys tkrs gSA

 tRNA v.kqvksa dks foys;'khy RNA (soluble RNA)

lqijusVsUV RNA (supernantant RNA-sRNA) ;k

,sMSIVj (Adeptor RNA) Hkh dgrs gSA

 bldk izR;sd v.kq ,d 

dk cuk gksrk gS tks chp es ls eqM+dj Lo;a ij dq.Mfyr

gks tkrk gSA bl izdkj bldh nksuksa Hkqtk;sa ,d nwljs

ds Åij dq.Mfyr jgrh gSaA

 izR;sd t-RNA v.kq dh J̀a[kyk ds /kqeko ij rhu ukbVªkstuh

{kkjksa dk ,d fuf'pr vuqØe gksrk gSA ;s ,UVhdksMksu

(anticodon) cukrs gSA

 ,UVhdksMksu mRNA ij fLFkr mi;qDr dksMksu dk p;u

(selection) djrk gSA

.5 fuEu dkSulh 'kdZjk RNA esa ikbZ tkrh gSa &

(A) jkbCkkst (B) Mh vkWDlhjkbCkkst

(C) nksuksa (D) dksbZ ugha A

. jkbcksl C5H10O5 gS

.6 fuEu dkSulh lajpuk RNA esa ugh ikbZ tkrh gSa &

(A) ;wjsfly (B) Fkk;ehu

(C) jkbCkkst (D) QkWLQsV  B

. Fkk;ehu ds vykok lHkh ik;s tkrs gSaA

Examples
based on
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   6. (ENZYMES) ::

tSo&jlk;fud vfHkfØ;kvksa esa mRçsjd dk dk;Z djus okys

izksVhuksa dks  vFkok 

(Biocatalysts) dgk tkrk gS

6.1 &

,Utkbeksa esa lkekU;r% nks vR;Ur foy{k.k xq.k gksrs gSa] ;Fkk&

(i)  (Specificity)

(ii)  (Efficiency)

6.1.1  

(a) ,Utkbe lk/kkj.kr;k ,d tSo&jklk;fud vfHkfØ;k dk mRçsj.k

djrk gS]

(b) vfHkfØ;k ds osx esa 1020 xquk rd o`f) dj ldrk gSA

(c) dHkh&dHkh  ,sls mnkgj.k Hkh fey tkrs gSa tgk¡ ,d ,Utkbe

,d ls vf/kd vfHkfØ;kvksa dks mRçsfjr djrk gS rFkk ,d gh

vfHkfØ;k ,d ls vf/kd ,Utkbeksa }kjk mRçsfjr gksrh gSA

& [kehj esa mifLFkr ,Utkbe] 

(Zymase) Xywdksl rFkk ÝDVksl nksuksa dk fd.ou djus esa

l{ke gS] tcfd (Invertase) rFkk 

(Sucrase) uked nks ,Utkbe]  (Cane sugar)

vFkkZr~ L;wØkst (Sucrose) dk ty vi?kVu dj ldrs gSA

6.1.2

(a) ,Utkbe ds ,d v.kq }kjk] vfHkdkjd (Substrate) ds yk[kksa

v.kqvksa dk mRikn v.kqvksa esa izfr lSd.M ifjorZu gks ldrk

gSA

Z& jDr ds yky d.kksa esa fo|eku ,Utkbe]

(Carbonic (anhydrase) ,d

lsd.M esa dkcksZfud vEy ds yxHkx 6 yk[k v.kqvksa dks

dkcZu MkbvkWDlkbM rFkk ty esa ifjofrZr dj nsrk gSA

(b) r`rh;d lajpuk gksus ds dkj.k ,Utkbeksa dks fØLVyh; :i

esa izkIr fd;k tk ldrk gSA

(c) vf/kdrj ,Utkbe ,d fuf'pr~ rki ls Åij vf/kdrj

,Utkbeksa dh tSo&mRizsj.k {kerk u"V gks tkrh gSA

(d) budk Hk.Mkju fuEu rkieku ij fd;k tkrk gSA

6.2

tSo&'kjhj esa fo|eku gtkjksa esa ls ,d ,Utkbe Hkh vuqifLFkr
gks vFkok =kqfViw.kZ gks rks og 'kjhj esa fdlh xEHkhj O;kf/k ds :i
esa izdV gksrk gSA mnkgj.kkFkZ] ftu O;fDr;ksa esa 

(Phenylalanine hydroxylase) uked

,Utkbe dh deh gksrh gS os 
(Phenylketonuria) uked jksx ls ihfM+r gksrs gSaA

6.3

(i) pH:

,Utkbe mRizsjdh vfHkfØ;kvksa dh lokZf/kd nj 7.4 ds yxHkx
pH ij rFkk ,d ok;qe.Myh; nkc ds vUrxZr 37° C (310

k) ds ekuo 'kjhj rkieku ij gksrh gSA okLro esa] tSls&tSls
rkieku ;k pH  esa o`f) gksrh gS] nj lokZf/kd (37°C ij ;k
pH = 7.4) dh vksj c<+rh gS  rFkk fQj de gksrh gSA

(ii) ( )

dbZ ,Utkbeksa dh lfØ;rk dqN inkFkksZ (substances) dh
mifLFkfr eas c<+rh gS] ;s lg&,Utkbe dgykrs gS] ;g izsf{kr
fd;k x;k gS fd ;fn izksVhu esa foVkfeu dh dqN ek=k
vizksVhu Hkkx ds :i esa jgrh gS rks bldh lfØ;rk dkQh c<+
tkrh gS lfØ;d lkekU;r;k /kkrq vk;u tSls Na+, Mn2+,

Cu2+, Co2+  vkfn gksrs gS ;s /kkrq vk;u ,Utkbe v.kqvksa ls
nqcZy :i esa caf/kr jgrs gSaA rFkk budh mRiszjdh lfØ;rk dks
c<+krs gSA mnkgj.k ds fy, ,Utkbe ,ekbyst] NaCl dh
mifLFkfr esa] tks fd Na+ vk;u iznku djrk gS, cgqr mPp
mRizsjdh lfØ;rk n'kkZrs gSA

(iii)

mRizsjdksa dh fLFkfr ds leku gS] dqN inkFkkZsa dh mifLFkfr esa
,Utkbeksa dh fØ;k'khyrk de gks tkrh gS bl izdkj ds rRo
fuf"Ø;dkjh ;k fo"k dgykrs gS ;s lfØ; fØ;kRed lewg ds
lkFk la;ksftr gks fØ;k djrs gS rFkk ,Utkbeksa dh mRizsjdh
lfØ;rk dks de ;k iw.kZr;k u"V dj nsrs gSA dbZ vkS"kf/k;ks
dk iz;ksx gekjs 'kjhj esa ,Utkbe fuf"Ø;dkjh ds :i esa dk;Z

djrk gSA

.7 ,sUtkbe gksrs gSa &

(A) izksVhu (B) [kfut
(C) rsy (D) olh; vEy

A

.lHkh ,Utkbe izksVhu gksrs gS

8 og ,sUtkbe tks lqØkst+ ds ty vi?kVu dks mRçsfjr
djrk gS] gS &

(A) ekYVst+ (B) tkbest+
(C) bUoVsZt+ (D) Mk;LVst

 C

.lqØkst dk ty vi?kVu izfriu dgykrk gS

Examples
based on
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 7. (NUTRIENTS) 

(i) vfrdksf'kdh; nzo (extracellular fluid) esa Na+ eq[; [kfut
/kuk;u gSA

(ii) K+ dksf'kdk ds vUnj eq[; /kuk;u gS

(iii) Cl–  ECF  esa eq[; [kfut _.kk;u gS

(iv) Na+ rFkk K+ ty larqyu ds j[k j[kko rFkk vEy&{kkj
larqyu ds fy, vko';d gSA

(v) Na+ rFkk K+ raf=dk vkosx lapkyu esa egRoiw.kZ gksrs gS

(i) dSfY'k;e rFkk QkWLQksjl gfM~M;ksa rFkk nkarks esa n`<+rk
iznku djus ds fy, ,df=r gksrs gSA

(ii) Ca2+ Hkh jDr LdUnu] raf=dkisf'k; dk;ksZ] g`n; laca/kh
dk;kZs rFkk dbZ ,Utkbeksa rFkk gkekZsuksa dh fØ;k ds fy,
vko';d gksrk gSA

(iii) QkWLQksjl  dbZ ;kSfxdks tSls U;wfDyd vEy rFkk
QkWLQkWfyfiM dbZ lg ,Utkbeksa rFkk mPp ÅtkZ okys
;kSfxdksa tSls ATP vkfn esa izos'k dj tkrk gSA

(iv) dSfY'k;e vka=kh; xfr rFkk 'kjhj Årdksa dh o`f+) dks
cuk, j[kus esa egRoiw.kZ Hkwfedk fuHkkrk gSA

(i) vk;ju fgeksXykschu rFkk lkbVksØkse la'ys"k.k ds fy,
vko';d gksrk gSA

(ii) vk;ju Årdksa esa vkWDlhtu ds vkokxeu rFkk Ård
dksf'kdkvksa esa vkWDlhdkjh ra=ks ds dk;Z nksuks ds fy,
vko';d gksrk gSA

(i) eSXuhf'k;e mRizsjd ds :i esa dbZ vUr% dksf'kdh;
,Utkbeh vfHkfØ;kvksa] eq[;r;k tks dkcksZgkbMªsV mikip;
ls lacaf/kr gS ds fy, vko';d gSA

(ii) Mg DyksjksfQy esa dsfUnz; /kkrq ijek.kq gksrk gSA

vk;ksMhu FkkbjkbM gkeksZu ds la'ys"k.k esa iz;qDr gksrk gS

(i) ftad dkcksZfud ,ugkbMªsV~l dk ?kVd gS tks RBC esa
mifLFkr jgrk gS o CO

2
 ds vkokxeu esa lgk;rk djrk

gS

(ii) ftad ySfDVd MkbgkbMªksftusl dk vo;o gS rFkk
ikb:fod vEy rFkk ysfDVd vEy ds e/; vUrZifjorZu
ds fy, egRoiw.kZ gSA

(iii) ftad dqN isIVkbM~l dk vo;o Hkkx gksrs gSa rFkk blhfy,
izkjafHkd okfgdk esa izksVhuksa ds ikpu ds fy, egRoiw.kZ
gksrk gSA

(i) dksckYV bjhFkzksiksbfll rFkk dqN ,Utkbeksa dh fØ;k'khyrk
esa lgk;rk djrk gSA

(ii) ;g foVkfeu  B
12 
esa mifLFkr jgrk gSA

(i) dkWij] vk;ju ds mi;ksx esa lgk;rk djrk gSA

(ii) dkWij dh deh vk;ju mi;ksx esa vlQyrk ds dkj.k
,fufe;k iSnk dj ldrh gSA

(i) eksfyCysMe vkWDlhMsl ,Utkbeksa  (tSUFkhu vkWDlhMsl)

dk ?kVd gSA

(ii) eksfyCysMe tSfod ukbVªkstu LFkyhdj.k esa egRoiw.kZ
Hkwfedk fuHkkrk gSA

(i) ¶yksjhu lkekU; nkarks ds busey (enamel) dks cuk;s
j[krk gS rFkk nkarks dks fxjus ls jksdrk gS

(ii) ¶yksjhu dh vf/kdrk ¶yksjksfll dk dkj.k gksrh gS
ftlesa nkar xy tkrs gS rFkk gfM~M;k¡ c<+ tkrh gSA

 8. (VITAMINS) 

;g izsf{kr fd;k x;k gS fd dqN dkcZfud ;kSfxd U;wuek=k
esa gekjs Hkkstu esa vko';d gksrs gS ijUrq mudh deh fof'k"V
jskx iSnk djrh gS ;s ;kSfxd foVkfeu dgykrs gSA

foVkfeuksa dks mudh ty ;k olk esa ?kqyu'khyrk ds vk/kkj
ij nks oxksZ esa oxhZd`r fd;k tkrk gS

(i)

;s os foVkfeu gksrs gS tks olk rFkk rsy es ?kqyu'khy gksrs gS
ijUrq ty esa v?kqyu'khy gksrs gS mUgsa bl oxZ esa j[kk tkrk
gS ;s foVkfeu A, D, E rFkk K gS ;s ;d̀r rFkk ,fMiksl (olk
lapf;r) Årdksa esa lafpr jgrs gS

(ii)

B lewg ds foVkfeu rFkk foVkfeu C ty esa ?kqyu'khy gS
vr% os ,d lkFk lewfgr fd;s tkrs gSA ty esa ?kqyu'khy
foVkfeu Hkkstu esa fu;fer :i ls fy;s tkus pkfg, D;ksafd
os ew=k esa fUk"dkflr gks tkrs gS rFkk gekjs 'kjhj esa lapf;r
(foVkfeu B

12 
ds vykok) ugh jg ldrs gSA

dqN egRoiw.kZ foVkfeu] muds L=ksrksa dh deh ds dkj.k gksus
okys jksx lwph esa fn;s x;s gS
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1 fuEu esa ls dkSulh 'kdZjk vipk;d 'kdZjk (reducing

sugar) ugha gS &

(A) Xyqdkst (B) lqØkst
(C) esukst (D) ÝDVkst

 (B)

lqØkst vipf;r 'kdZjk ugha gS d;ksafd ;g Qsgfyax
foy;u dk vip;u ugha djrh gSA

2 fuEu dkSulk vfHkdeZd Xyqdkst dks igpkuus esa iz;qDr
gksrk gS&

(A) mnklhu Qsjhd DyksjkbM
(B) DyksjksQkWeZ rFkk ,YdksgkWfyd KOH

(C) veksfu;ke; flYoj ukbVªsV
(D) lksfM;e ,FkkWDlkbM

 (C)

veksfu;ke; flYoj ukbVªsV ¼VkWysu vfHkdeZd½ Xyqdkst
dks Xqdksfud vEy esa vkSDlhd`r dj nsrkgS rFkk Lo;a
/kkfRod jtr esa vipf;r gks tkrk gSA

3 fuEu esa vkWfyxkslSdsjkbM gS &

(A) Xyqdkst (B) lwØkst
(C) ysDVkst (D) lSyqykst

 (B,C)

os ;kSfxd tks ty vi?kVu }kjk 2-10 eksuks lSdsjkbM
nsrs gS] vkWfyxkslSdsjkbM dgykrs gSA mnkgj.kkFkZ lqØkst]
ysDVkst] ekYVkst vkfnA

4

O

NH C
||

– – –  lewg fuEu dk y{k.k gS &
(A) lsyqykst (B) U;wfDyd vEy
(C) izksVhu (D) QkWLQksfyfiM

 (C)

isIVkbM cU/k (

O

NH C
||

– – – ) izksVhu dk y{k.k gSA

5 foy;u ds ml pH eku dks D;k dgk tkrk gS ftl ij
fo|qr {ks=k ds izHkko esa /kzqoh; ,sehuks vEyksa dk vfHkxeu
ugha gksrk gS \

(A) mnklhuhdj.k fcUnq

(B) vkblksbysDVªkWfud fcUnq

(C) vkblksbysfDVªd fcUnq

(D) lkE; fcUnq  (C)

le foHko fcUnq (Isoelectric point) og pH gS ftl ij
vehuks vEy dh lajpuk esa dksbZ ifjorZu rFkk vfHkxeu
ugha gksrk gSA

6 ljyre ,ehuksa vEy gS &
(A) Xykblhu (B) ,ykuhu
(C) xqvkuhu (D) mi;qZDr lHkh

 (A)

Xykblhu ljyre ,ehuks vEy gS ¼– ,feuks ,flfVd
vEy ] H

2
N–CH

2
–COOH½

7 çksVhu dh eq[; lajpukRed bdkbZ gS &
(A) ,LVj vkcU/k (B) bZFkj vkcU/k
(C) isIVkbM vkcU/k (D) mi;qZDr lHkh

 (C)

isIVkbM cU/kksa dh mifLFkfr izksVhu dk eq[; ljapukRed
y{k.k gsSA

8 ikWyh&isIVkbM dh izkFkfed lajpuk fuEu }kjk fu/kkZfjr
dh tkrh gS &
(A) ikWyh&isIVkbM esa mifLFkr Mkb lYQkbV cU/kksa dh

la[;k }kjk
(B) ikWyh&isIVkbM esa mifLFkr ,ehuks vEyksa dh la[;k

}kjk
(C) ikWyh&isIVkbM esa mifLFkr ,ehuks vEyksa ds Øe

}kjk
(D) ikWyh&isIVkbM dh yEckbZ }kjk

 (C)

ikWyh&isIVkbM dh izkFkfed lajpuk mlesa mifLFkr
,ehuksa vEyksa ds Øe }kjk fu/kkZfjr dh tkrh gS &

9 DNA v.kq esa fuEu bdkbZ;k¡ ik;h tkrh gS  &

(A) {kkjd&'kdZjk

(B) {kkjd&'kdZjk&QkWLQsV

(C) {kkjd&QkWLQsV

(D) buesa ls dksbZ ugha

 (B)

DNA esa U;wfDyvksVkbM bdkbZ;k¡ gksrh gS] tks gS &

'kdZjk + {kkjd + QkWLQsV (H
3
PO4)

10 DNA ls RNA dk fuekZ.k dgykrk gS &

(A) vuqoknu (Translation)

(B) vuqys[ku (Transcription)

(C) izfrd̀fr (Replication)

(D) mRifjorZu (Mutation)

 (B)

DNA ls RNA ds fuekZ.k dks vuqys[ku dgk tkrk gSA
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11 og dkcZfud ;kSfxd tks Qsgfyax foy;u ijh{k.k ds
lkFk mÙkj nsrk gS &

(A) ,FksukWy (B) ,flVksu
(C) ekYVkst (D) csatsfYMgkbM

 (C)

ekYVkst vipk;d 'kdZjk gS vr% ;g Qsgfyax foy;u
dh vip;u djrh gSA

12 DNA rFkk RNA ds e/; eq[; vUrj gS &

(A) DNA rFkk RNA esa Fkkbehu dh mifLFkfr

(B) DNA esa MhvkWDlh jkbckst rFkk Fkk;ehu o RNA esa
jkbckst rFkk ;wjsfly dh mifLFkfr

(C) DNA es jkbckst rFkk Fkk;ehu dh mifLFkfr rFkk
RNA esa MhvkWDlhjkbckst o Fkk;ehu dh mifLFkfr

(D) DNA es MhvkWDlh jkbckst rFkk RNA esa jkbckst
dh mifLFkfr

 (D)

DNA esa MhvkWDlh jkbckst 'kdZjk gksrh gS rFkk ,fMuhu]
xqvkuhu o lkbVkslhu mifLFkr gksrs gSA pkSFkk {kkjd
DNA esa Fkk;ehu rFkk RNA esa ;wjsfly ik;k tkrk gSA


