ey Y : Lnets 2 ¢ Seuid b
E /t;- - | Cnapter#14 W\ - S«
") v . Macromolecules -5 P ; W AN,
}/Iffilllﬂl(ll.lﬁClll.liﬁ S Skl //)y 5
- Very biq moleculss are called macmmg_lecu!es. . ".-_.-.;‘ 3" pe it ;
. . . C - "ij""* ! . . B . . '
.'_’Mi * L i

- Concepl of macromolecules was inl'rncluqecl by vstau;:]fng;zr. His -idea w.’s‘ )
AN accepled in 1920s. Shmc’iu\mw prnpuswl fong chain ];brmu’us ﬁ:r".mfyﬁl.yrund, 'rul) o

+

’ _am" pnlyaxynw! ,:ylanc.

L . e o . Lo e W

CLASSIFICATION OF MACROMOLECULES E | RS
A [vn'ef classification uf nmcmmalecules is given below '

b e ez W e e s e s o e ckmm ot ey bR i A s a o b oS 58 1 i Tl ralel SRR L S .

Macromolecules . S
o | ‘ A
I Inorganic - , Orgalnlc a s
Vo ) Giant molecules ’ : — Al T
e ' ' (Diamond, Graphite ~ Biopolymers . Synthetic polymers s T
and Sand) . . o ;. :
g ‘ ' Lipids, Proteins,Carbohydrates  Plastics, Synthetic -
E o and Nucleic acids, etg. fibres Rubber,etc.
; . . SU— = e
; A
'i ' POLYMERS ' ' o - '
| These are macromoleciles built up from small repeating units called niononiers, -
- Imporlence . ' . -
| Natural pn]ymcrs such as Lipifls, Proteins, Carlml:yrlra‘tes elc are im;qdrfawzt .
: part of our daily bife. ' ' " -

Syﬁ!]mlic pn/ymcrs such as ariiﬁéia’ ﬁ'lver.si, p’aétics ele. have rcp-’g_tcecl natural

5, wiaterial sz_:c]t as waoc’, collon ele. o

t ) P . . . . . . . R

1 i The synl]tc[rc palymers are so much that it can be said i’m_t we are ]wmg ma
; “Plastic suciely’. : ' . : '

: L

Devilopment of p,-ﬁé@ss of polymarization has.changed o‘agﬁgﬁy life. = -

. CLASSIFICA FION OF FOLYMERS ¢ » B ‘;;;;\-{a‘fs -
' J 5 AN
f Polymers may ba of fallowing types & 4 Qe
- ‘o . ippar palymers - sﬁﬁ ,&“\Sﬁ\% -
i e Branched lincar pq’ymers ; E.\Fl@- 3

e ( ross—lin’e_aJ linear pgply.gne:_-,s_r or I}ztér:cor_l_; gg_tgd po’ygngr_-s.,

* LR * -

.
Cd . Lo . 1,
f

o : Linear polymeér

L —

L

G |
e o
! S i
- Branchied Linear Polymer . Lo
i N N _7-"-3 U 7—— ) '
‘?é ‘ * . " < ‘1- . o . . :
e S Y. S coe
! li Cross-linked linear polymer or Intercoiinected polymer ) I-
1 TAMSHED AKBAR R
! ——— L IR sk

E-MAIL: JAMSHED ChoMISTEYAHOO. COM
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”“_gnmmh cutes - s "y

ALiflads Lol BELL MY

Dm‘mrln or l‘m,vnllmll./\ll(m 'ﬂl‘ AND M()I.l!Clll.Mt MASS mr

The pumnber of repcaling unils
Itm_y!l; n_/ pulymcr chain de

- a.g; Linear po/ch/mnc =

I[ wpen!mq mnl~ i (— C ” o ("”, - ),, where n is a lmqu uum[wr

l\fo/ecular mass_of _polynier is the proclucl of t’w mo’ecu’ar mass of ihe
‘repeating unil and the D.D. e
: a.g. Polyoingl chloride (PVC), has a DP of 1000.
It’s molecular mass is
I\ln/ccu/m Mass = Molecular mass of repeatmg unit i/ ‘L‘
= 65 x 1000 = 63000 .oy I \\0

chcah'ng st il nf PV s («CH 5 - ’I) K‘(J “e\'\\\co\ "' o 4
R ST R
I

* b Mosl Ing]r mn’ccu’ar mass pn’ anen} arq\z} ﬁ’ for maLﬂng p’ashcs,
' rubbers or fibers elec.. l]wse lmva mo/ecu’ar -masses, Iaetween 10,000 to
1,000,000). '

o ' Properties qf polymenc materials clepend upon clzemmal composrtfon and

.

struclure nfl[rc macromolecules. A . : : B

'l‘vw‘s OF POLYME s '
There are fn”uu-m g lype nf pol Jme: S

1. .11 mm)polymer :
) It Is formed by polwnerlzaﬁon of .slngle type of monomer-

eg; Pe lyvingl acetale . ' -

n c;ﬂ = j;-f'vl o { Ci—l)i._;;.' fH—’;

~ OCOCH, | ococyt, - - :
Vh‘la/ _f\ (43 fﬂ Z: . f’oéy\ﬂﬁfaa /r.!,t . - » : AP
2. Copolymer - o . _—
It Is formned by polymerization of two monomers .
e.g; vi:?ylacel'aic and lmtylmé’éate combine to‘gr-'bé a ;:opo]ymgr
L-}IJ = (‘If' . CH=CH - —CH— ey ;.—C”-_:c” | .
OI( (1(}{’ . éﬂﬂ”: 61003 . R O’ .- l K ;) ". CH-— .
ind atelnd - w . .. OtXH oces, owB, - OcocH 4
Hy Lita bu"t/ Ma/L OZ. / ) .
‘ : .’j ﬂ?ft‘dm&r R o
3, Ter po/qnmr. . o

Itis I;;m:c;l by pol ’tedzat;an of three monomers under controlled condlﬂons
e.g; Butyl acrylate, met hacrylate ana’ acryl; *

rylic acacl are pol, :
give a high tough po’ymer, polymerized together tO .

] Fis pn/umo" is m:er[ m wcai/zer resistant pamt

JAMSHED, 41?3.41:

--_"' " - Y y -
BRI LN RE-F ok

o E-MATL: TAMSHED e ST@YAHOD 20U



X Lnerd 1 Seend doar .

. wut.m!u n _
‘ é ".ll= ICATION OF PO, YMERS ON 'l‘lll? IMSIS or 'I"lll:lmlz\la I'lml'lflt'l‘lliii
- ':'5‘ S 1 Iwrn m'v { u-n lu}w# Nf ,!W,U"H'f‘a o llm Iru.-us uf l’wmml pm rpurluw.

i BT Thermoplastic T Yolynier
The golwm.-r which Is seflcued re .rvmmlcdly on- IM.'JI'”"

, Jittle gtmnge in pmpuﬂc.s Is citfled thermoplastic p_g!zmcn ] '. . ' .

fem

’.".\'umplus ‘ o B o : -
& ‘] VW C pr'pcs, plngh’c loys ele. . : P ..
' 2, ”wrnm-.ullmq 1 :l:mwr : ) . A
The polymers which become hard on hieating and cannot be softened ggain are ca ed
[/,] /{7 olyriers. :
A !Imrmcuulhuq pn/mnm Jecmnpncm. on ,wa!mg "‘lbl(!ﬂfl uf millmg T
. N o ‘
s ¥
I.xamgfu. . F“g‘\\g‘i)-c‘ | -
Synthetic \’urmJJ I3 ‘pu-.\ 1y Kesins elc. “flgemﬁ‘r'wﬁ

POLYMERIZATION PROCESS :
‘In 1920, W.11. ( wrothors rfewmlw'c'f \lun lypes nf p()bntcrr~alron process.

1. Addition pnlmnerr-almn
2. C mrrlpnsn{mn po/rmwn'*atmn

1. Ac’clrhmz I’nlmnmr-alum . ] i SO
The golnneﬂmtlon in _which _monomers simpl add - - ‘ on

‘small molecule is called addition polymerization.
Itisa f:ee radical iy Jpe po’_ymerr-atmn. It muolves m:trair(m, propagairon ancl

o
lermmm’nm sleps.” Ty

Eva:ﬁg]e . o _ . ) {
.Po,umerr-ahnn nf ql yrene S . . - . R ‘ f
(r) L Daitiation !
' ' f
R/\’f;\-—-‘ch‘ — R CH—CH
( /f- o CeHle

'

L]

(17} | ’rupuqah'mr ;

CR-CH - 5:;\,4.;:,: 5# ~ R-cH, - fll —cH — CH
- . 3 : |

L 2

R—CH — cy—u,;-?;\# L) ' :

ll - Qa_cH CH—- ul -CH — cH, cy-"'

—eH AT
Py G v CeHy (‘ ll (:.yr a{y
111, 7 'c_’rmimzh'nn ; ' ) ) '

Rt ch, —-LH <u -(.H ? cH, —cu CHy cu_g
'( ); th— R{ ?‘ |
- JAMSHED AKBAR' ,q

PR -t
0
PR L, "
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2 ( rmt’tmsalm n_polymerization” o |
. Ine . mmtwmm_mm the «dlmlmllimw! aﬂmﬂﬂ

=‘a!hm i w!ylr'h gy_lmr
olymes ot o

ln l[ns pmw S I wo ﬁmchrmal group are untiled fnge!]zeu . !

l A rm”u u-ulw or mvllmuul mnl(
Lulh onds uf gruwmg c]mm,
Sm:lx pnlymerr-ﬂlum is fonie in nalure.

b

=" EE
A

eample ~ . - B ST
n\‘uﬂc acid or eslors c‘:ﬂm[ifne with {Iinls lo give nylon and ;,m’yastqr. '

Dwacarln
ﬁlwr.',.. "u 3. .
n [Hd.- —O“L o - HO —t’# cH d#]
i’;rphﬂa 4{ :tng( T e‘Md/{ne 67%]&'1

LU :
!

'é"-’ @f__ 0= CH, = CH, -.--0); * ;m HO

AN - . ool c.sz_y '
, HYMERS _
Pm,ﬂn*u mmmnm Td -Q ' : . :
u.'iny’ L'Illonde at 52°C aﬂlﬂl‘

It is an addition ,mJme It is abtanmrl l:y ImmEmg

! l,} alm prossure.

ncH,=cH  — {—f:ﬂ-£#)—

' ?!}12_7 I eh Iﬁ crole po dv:wgi ch érm{e
AJJ:hmz o f a pﬂmhc;—vcr zmpmues the ﬂex:ba’dy af palymer o .
' It is used o . ﬁt“".”oggﬂm
e - In nm[mmy Jloor ﬂwermgs ' ‘ﬁ;p @‘@"é‘“
o« In - 195 4 e '
: pipes ‘s, g\ﬁé :
. fﬂ granmplrmm amn'rlarsﬁ(;} g . ‘,‘_,m
JAMSHED AKBAR

EeATL Y TAMSIHED L£IENTC TN ALY ~ 2

'l'lllk' h‘v "&’MHM'UI{ l\t'l'”l"'ﬂ/Hj-lllﬂlt‘l‘ult’ (2] C'MIH llf

R, gy e o o . I . . L

o " T e o L e L . . - 9
A":'W . . 2 T - . L i x5

L S L b o mar BT roke e P X

' »
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= f—( (8 -

N +7 /PO : Colls
Slyrene L Fg_lyﬁlweng

Uws
- K is used
‘e Bar umm:ﬁwimv of ﬁmﬁf a:mimumss* - ’
» l«m mmqnf relure nf msm-ztw b czit/@s* PJ‘P‘ ' T
e Far nmmrfaﬂmze egf toys awnd ;me&i‘z’rg mat&m%’ﬁ-‘ -
o For mmmy]m frere af pfagtm Chtps ‘-’{) tu]'ﬁ

ﬁ‘ \amgw»‘« o .

_ II 1% o Pﬂlﬂﬂ)hﬂ’ nf mnyi am!ata ) o
Lreparation

Mpgo=cn {—m ,——smj- _' o C
. CIC?UL‘I{; : o mmn Ih
’ ‘ Vinyl acetale . Polyvinylacetale )

T , 'ﬂ isa w}nrlass@ non-toxie resin ' o o
- "o Ithas a[, T — g,@fi@s due to: i ff@ﬂmi a‘ggma af ;;mé;memwhma B - U
r.x.. e Ithas f;%mwmmiw w{m;r ‘ e

o Iis wsed as qn cm%emm nmlw'fuf _ L K _
o 1 is used as o Imvrfw ﬁw ﬁmwfgfms paints s

_ MGV SERINS L " LR
" These are ﬁiﬁ&ﬂig wf@!ﬁﬂ lo p‘rwyf vesins: Vm-wus iype,s of monomers are mmrl

to propare acrylie vosius.
Sonra ?m;mrfm:f MTHINETS are.

he==cH-coou n‘gt: =C—CO0CH; i Ty

Aetylic acid - ' o Acrylonitrile
Uy .
o P C o
'ﬂmsa ard. us;m' ' ‘
»  For mmﬁsmy pfﬂqlms, ,
o  For ma’ewm panits Jor car nmllmirg :

. - For umémq uw}‘m* l»ascm’ oeather msminwt pmnlis




R ' - ; L, M [ W TR
‘t.lmm:mets:wﬁ:e- S T o ' T o Mnm.w.wma_nm '-\

' .-,-"

__PorYESTER RESEYS
mm,'-‘e are r‘u.!rfivu‘mlmu ;m’umm‘ug 111(!51‘ are Fﬂupnmrf I?J rua('lmn nf an

er/én’mf (afbmw- ‘,,_'.?a-l;‘l;ﬂl‘l) u"NI,l t!!‘umlrlw I’lﬁuu‘lmuul m:m's ( Iamrzww-l ’—Jﬂ‘d!lﬁim‘ﬂ’tﬂ;‘;. .
acrcf) " . ) . . . Y

Y 7

¥

-

i ) 173 s
n HO - cH-—-e.g{a-oH +aya_.f_c.—-a# —
, _ : . ' ‘o - o
R o B ] .
t L g [ omch-cth—0o- e~ 0D + AnHO
e 'ﬂwsa are used - : ' ‘;
Lo ) - xph ;
b . In c[al]mm o _.ef;i ey
1 . lor nm.imm t‘lﬂl’! nftmmmt!: grltnn {”- iéﬁ{:‘l;" .
1 "\'i!' -HI_\_'_I‘_.' s e
; b F nr nwl"um waler taan 3 . i __" '__'-.‘1_45\‘-.9 ;
; . . - . -\"‘,\f:l .
1 P i . "‘?-’: = .
-',J:: \‘*";'\ .;:“‘

: ﬁmse are mpﬂmti by cnn:lens‘-a:tiqu af pa]yamr'ﬁe with a’rpkalw a’marﬁmry’m

acitls.
One of the polyaride resin is N __;Irm 6 0. It i is obtamatl by haaimg ac’rpm acrd
w!lll llakamelhylmw diamine P
. . c{w}c o e N-EC#)W” . %c-(-' o _). a-—ﬂ{-m-}~+ -f-;.n}la

mdhigre uuc{ Aeweonptity ,._nw{wmmf. : I’:I/]lw

Both ur[:pm acid am{ ka-mmelhgiunec’ramme fmuc gix mrlmﬂ eaclz szs
pmduet j;vrmed s called Ny’tm é 0: . :

EPoxy HESINS
These are aci ua”y pabadters. fﬂw;r name is due to tkerr starting matena] arw,

presence af epnxmra ring in the polymer
Epoxy resin is pmpﬂre by condensation of epmleamfaycﬂnn with erheny]

propand. . e o :
| B o
/\ A \
Ho——CH—CT1-C1 mo— fli' O OH
epichlorchydrin . - CH, f
, ' - diphenylolpropane
o Uses
. ' ¢ These are used as adhasive _ ‘
o These are used for makmg ﬂexrtsie, hard protective coatings,
s These are used f oy pamtmg dams, lmtlges and ﬂaors
. . these are usacl ﬁ‘)r caaimg nf mclustﬂal matenals, tlzermal power statmns '
3 and pnlefrmg m alerials. _ ;
: & These are used for niaking chomical resistant coaling. -
. ; JAMSHED AKBAR
" - R o v e e
A < E-BAIL: JAMSHED_CHEMISTEYAHOO. COM
h'.o‘ ) '. . rme e n .



witeentes 7 L e A  Second Bu . v
s ‘ B g e SRR
IOPOLYMERS . . SRR < Ceae

'”u.'.-s'u are [aiu/ngit'u, Hlul{'l‘lllt'.\'. '”u’y re NNNI&! up i I("l‘l".'("]“""ﬁ “_I‘l""'l’ll.l‘i'."

1 Imy pm;ﬁ:rm rarious ﬁmch’nns in living ow.{hc .
o

| j . Mdjor classes ufln'upn’umurs arve [ a0 o
| . ) ) Ca L 7\\\0"' ' . '
. ( n.rlmfryr/ru!us ' ,;1._‘{,.', ’ o "g‘i . .
. ”w.ds .w%?’gt: i f-_\.\is-. ‘
. “ ‘ '.L.\- L ..Iu',J:-l.'
e DProteins A TR
] Nncfcic acids . A

S CAnpomynRATES -_ T Lo
i Pa]yltyc[mxy campounc[s of alclellycle or ketone are.ca”ecl carbahyc[rates

Itisa CI(I'$S nf heterogeneous compounds. . _ o ‘
Word carbnhyclm!‘e means hyglratés of ‘carbon. It is because frrs[ members of -
u’a 0]“(_-}:r (Hgo ):f -

this class, which were studied qucl an erﬁpin'ca’ Jorm

o  These arc also commonly called as sugars * ~° - |
. L . . : o . o s
e CLASSIFICATION OF CARBOIYDRATES S I
: ' On the basis of If.yglm/ysis behaviour, carbohyclrates can be c’asgr:ﬁ'e_cf as R
ﬁ:”uws.- ‘ ’ _ ‘ o o . .- } -
CARBONYORATES o
MoNOSACCHARIDES O Lrr0SAcC HARIOES . . | poLySACCHARIDES

(g}.a; Suevost) . . (e Stavch) o

DISACCHARIDES  TRISACHARIDES TETRASAccHARIDES ebe,

- (!J alu'c.oSc.J |

K .-

Fa

MONOSACCHARIDES N
C'arl:a]zycfraias w
called monasaccharides.

Their general fagmu

On the hasis of number of carbon atoms, these are ﬁcri‘hér c’assiﬁed as tn'ases'.-

" (3 carbon), lelroses (4 ¢arbon), pentoses (6 carbon) and hexoses (0 carbon). -

Further, monosascharides canta:'m’ng.&ldekycfe group are called aldoses while - |

ming ketone group are called kotoses. : ‘ o o

hich can not be ngclro]yzeil jnto sr'mp’ér 'cdrbohyclrai-‘és"br&ﬁ
s W , o rrates A

s

o is (CH,O )., where n=3 or higher . .

tllosé conta

Ty
5

Examples , ‘ :
' ,G/yccmlc”wycfe 3 carbon) aldotriose |
Glucose (0 carbon) _ aldohexose - _
Fructose (O carbon) ]eqato’xexosb ole.

ons are more étab’e n cyc,ic farm o

%

Monosaccharides containing ﬁ've or six carb

JAMSHED AKBAR' . .
-l__ - - s . . . o
E-MAIL: JAMSHED _CHEMIST@YAHOO.com = : : e
: . CAL P E:r, gﬁ



fo - 'Mum._ I : _ s

A GLITOSE , .
Bt ) ll isan u,ﬂ'n’wmw Il is also m”w" ;"t'tha . !
s B ' ' ' .
i " Qecurrence . o - . \ ) L
£ AE onrers ’mll: 1 Ilm- uml um:imm:l sslvelur | ‘ q“; '

ln jr ee slale H eccurs in ]uuh», ’rqu, human ‘Mood aud arine vie.
’n rmnlme state H occnrs as r’:sacr’mru{es, ;m’usace’mlrduq ‘

‘prnpm'lmc ' | | | “

o " is “,I,,,,,-[‘. s' ;:Ju:n’uw, 'y n;slu”mo sult’d‘f,f\ N
o s m.p. is 1407C Qﬁa\ 1
o ltis ,ngM (4] soluble in wafer ‘,‘ﬂ o ?.“\
.

i H is a source r{/’mm?#w‘ W (}_, ]
ii | ' 3 xa'\\:'\a‘“"s
_'?"t - Slructw'e Of Glucose E“ D . _ y
g_ 3 Nalum”y oceurring g]ucnse exists as D—g’ucose. Interconversion of open Jmm .
{ o structure to cyc’rc structwe occurs as ﬁ:”ows _ T :
L ' : : : LT
- O ' I " : 0
R S ;
| "-'—'(T'—UH , _ ' H,f"'“” - i n_.(f’”” e
| SRR A S S O——t) S
e S N I i SERA 2 B gr
U n—&—on N H/I' R RV ]
3 BT . : He ;;I——c1 ol - HO c!——'(l A
RS VA L mroon o on t
S = I.’.}\ o L : @-D-Glucose. -~ - K p—D-Gilucose s:'
| R SR . (cylicform) . . - A
D-Glucose ;. L _ 1
. {open chai’n%-form) ’ S < "
It is a kitohexose s - , @@5 SRR
& ' N Qecur rence : e 2004 o Y B
= It occurs- both i ﬁ*ea and camLmecI statas Lo
30 n f ee slale i acerers in ﬁmts - aE o S
In comlwmecl siale it exrsls as cltsacclmncles, po’ysaca]mr :cfes to R
: " Properties .

o lliga cnlamlew, cry, Jsta”me so]&d

o It'smp. is 102. 4C

o Jtis highly soluble in water: . T :
.. I { is used as a sweetemng agenf. in confectronel y as c: ..s'ul'v's'tilufe for cane - :

VL R S

sugar . X : : coal

4

& JAMSHED AKBAR
E-MAIL: JAMSHED _CHEMIST®YAHOO. COM




qtruclure ()f l*rudu«ca :
lulun NP I -mm n[upun clmm mnlc‘m ,ﬂ' Nh‘ln llN’l' m'vmw IIN U”IIN‘H.

i

01
H;,("’/
: ‘['@-‘) | S 'uo,\‘
HO—C—ijt o / "”\,\k
’ ) i e | \ 1
=00l o ("——(' ('Hy
' on- it
H e ()1} -
: cylic form '
MO _ _ eyl ]“k
On - - P
’ D-Fructose }\‘I’ﬁg 0! ‘39\“
' ERIPL © EAN q

(open chain form) C +F RPLUIA!

: ' %-s:g'ﬂ{'. Qe
. A " )

OLIGOSACCIARIIES f‘"\ *\‘*

'.; llyclro’ysrs b 1y acid or wzyme are called n’rgosacclmﬂdes.

These are forme ! Iry condensation of two or mare manosacclmﬂcles unit w»nf’l.'

0 . L Chwr e second e

S . o
The carbol _m’ra!ee which p%cyﬁ ice Lwo fe nine monosaccharides unit ﬁ-ﬁov-f"

- the losss af waler The numrmacckancla unils are mtercannecfecf by glycasrdm ’mkage ‘

| DisaccHARIDES
o Olr'gmqacclfm idos 10

Toare ca”er[ t’lqﬂCfilﬂI'if,Q"c
o L,\camg]m.

quctasa, Lactnse J\”la/lasa ele.

- F

;-
i

Sucnass
It is a’sm mz”er’ Iﬂ[rlﬂ s:fgar

hrich ‘pw’)cluca two monosdccharides unit upon kya’:rolysis '

LY

Océurrence | | .
Tt pecurs in z-nqﬂl cnfrw, sugar beel, pmeappfe, apr:cat mango, almom{, wjfee,-

]zmzay ele. T N {

-

Forination ‘ -
' Itis ﬁ)rmoc, [’rr; cm:rl}m-mlum nf g,m'nse antl fmcios'e )
on -
L0 . ( ‘ )
- ‘ y
. { Fre,
i O f
A i .
o i 7
" H o A L .
, ! _ OH
a-D-Glucose f D-Fructose H o™
v | |

" Glycosidic linkage
", Sucrose

- | JAMSHED AKBAR
" ) £ K | - Y

E-MAIL: JAMSHED_CHEMISTOYAHOO. COM
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Th X

Gy e e e
el .

b

'1"ormabrm ' ' oo

gﬁ;pm;mﬁ citley - R . 0 o . o . Larel Mmmuga i
Struclure Of I*ruciasa |
' h:h-rmnvwmm-;,vfum-n chain umlrm lu .-!rm'lmu CHIR UN ,u”uu",. R
hl . '
o . '
Hna
C==t) -
: HO
i 'S
no-—(l_'--—u | T 0,75-,\}.
1 , Y 1N\ P4
H——0H . i ‘ IM)-X(I.‘—(];" L1z
__ ' o ol
1! [ ) ) .
cylic farm),,
HaC_ . . ey }\&3&_
on - ' % LAy
D-Fructose f\ T

(open chain form)

!IIJFIDSACLIIMSIIII § .
The mr[mlrye’: ales ushrcfz p?&#g;ca‘ fwo' to nivie manosacehandes umnit upon
hyclﬂ;lysw by 1y acid or cnz yme are called ﬂfrgosaochandes. S Y
l%e.se are fnrmecl Iwy condensation of two or more monasacc’laﬂcles umt with

the los Lo af waler, The !M(I‘H(NHCCIHTHCI{! unils are 1nlerctmneclc¢1 Ly gbcaa. :t[w lmlzaga

. DISAGCIIAIC 1S

O]rgrmacclm: ides whick pracluce two mrmosacc’mrulcc unit upon hyclrolysw o
are called disaccharides. :

Examples

- Sm:nr-ze, Lactnse, Maltose ale.

Sﬂ;:ﬂﬂﬁﬁ‘ _ - g )

It is alms called table sugar _
It occurs 'n sugar. ccme, sugar baai, pmeapp’e, apncoi mango, a’mond coﬂ'ee,

Iumeu elc.

Tis [m w«m’ [; 1 c(m.[ensatmn of g’ucosa aml ﬁ-ucto.s'e ' .

" c"’”” ¥

n on - S OH H OH

o-D-Glucose

H oI ) o H OH .

" Giycosidié linkage

Sucrose -

JAMSHED AKBAR
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fﬁmmol}:cqlg.s ) ‘ 10 o ' 5 AR RELRTRE

- Usges . ‘
e s mw!uu Joerd, .

It is used in umfuclmmn ies, condensed milk, ]ame jellys ale.

T T
ame b v o

" Lacrost (M soGar)

o Qecurrence : o . ‘ :
ll is ﬁmm*] m .m”e ufu.”uuin.-a’s. l_l',r’rms nol occur in plcmts

TRISACCHARIDES . ‘ ' '
O’:goc:acclmnr’oe wlnc]w give lhree m(mnsacc’mrn{a u:é {" ‘5‘ ’!JterIySlS are

. ca”ccl tnsacclmru'[ee

Their general formu/a is Cig ] I 2016 \‘fa(\)\gﬂ\\%‘@

: E_m_n_zgle_ : “‘5 3 &
- BV~
Ra inose _ 3 S ({\5\\' .
f[ . "f. r.‘\'a\\"‘a
Note ‘
Monqacclmndcq and ()I:gosacchancles are mter so’ul:’e crysta”me s’ol:ds has-.

sweel taste. Thus these are also called as s'ugars L D . . . f
l'ol.vm\ccunmm

Carlmlmclm!e which give more than - nine monnsacclmncle units upon

h Jclmlyﬂs are called pol ancclmnc]es
Thesa.are snalural pulymeu nf ]ngh mnlecuiar mass.
In these num:mzcr]nn ide unils arc Irl:ctl loqailmr Ly q’ JCOSM.‘IIC' ’mglzage

R

2 2 I R ko XORRREER S AR R Al S L S LT e e i

I
.

v

Lxamples ‘ d
Starch, Cellulose, (:Iz,-mgeu, Da.xtrm elc . . - _ é
Both starch and c'e”u]n-w fmvc f)rmu,a ( Cé H 10 05 Ju : S g;
- Propertics S SR &
P . 7710:'0 are nmnrp]mus solrcls o i
* . o These are insoluble in water @
L These are tastoless, 1 Trus tlrese are also called nomsugars ' ,'”
4 These are stor ehous of energy. ' ' . _ L e éif
. These are stuructural element of cell B : ' - A
. Planh- slore ﬂw:r j:fmcl -as slarell w’ai’é"-Aizr’mals store their faocl ‘as ‘
: gl iycogen. ' ‘ .
. :lycm;cn ie lng]'.-] y ln‘anc’aecl polymers It is present n Iwer am-l musc/es
Srancn i

Itisa pu]y:-mc’mnr/c It is a polymer of a-D-g’ucosa. It's formu]a is ( Co H 10 05 ),, o
Planle store their fmm’ as slarch. It is an energy source in ’mman diet. :

i Qeeurrence
' It occurs in m’wal rice, maize, polatoes, l:ar’ey elc . .
It is not a pure compound. It is a mixture of two po’ysacclzar:cfes. It contarn
10 - 20% amplse ancl 80 - Q0% amy’opectm. T’:ese components can be
ecparalacl : ; ‘
- . Amylose is soluble in water. It gives deep blue color w:t’: jodine o
. Anlu,ﬂporhne is msalub[e in water. It cloes not give co’or wrih 1odme. - A
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A g!htr‘mnolcrulg'.f o ' L 11 - . LhAr 2 Second Yeor
qlmclurv .
3 blrucluru nf amy, Jlu-w am{ ani Jlupuc'lm are g qun Iw ot
. ‘ :‘!';. . _’_'2(‘,,,_()”.‘ . _ Y
| ‘noon f H- on . g
. ' . . . LT
2 . Amvlose : - _
S .. o=link A_y_ B—i nk . . R
B (C'r%)* L /(31'.041 _ E
S 1,4-glycosidic linkage - =~ 3
3. . L . 3
i :
.- ;: . sy + .
i HQCZ,OH
| i ;
: | - o . o o R
1 or - Voo OH ‘[=~to_ ;,;
i _ |  1,4-glycosidic Ilnkage . 1.6-glycosidic linkage - e g
! . - 7 ) I{chojf ’ ) .
ul. +
A - L
4. Amylopectin .. T ke
| o [tis ucar’ in coafmg and wIzing of papar to rmprovc the wnb ng. qua , .9“ .
I . e ll is used in faze 16’8!‘”29 : m N
ﬁ‘ L . ‘ Il 18 usw/ n lfu manufacture of glucms’e ancl et’rql a]aalw %m ‘ AREE
CELLULOSE \\e . g
Itisa pnlymer af p -D-g]ucose «‘ \%“ﬁ i
gt --
Qccurrence E e
g It is the most abmm’ anl naluml po/_z,mer About 100 L;Ihan tons of cef/ulose .
T are proJucoJ cach 3 year, ' “w N
‘eg  Colton conlain QQ% ce”u]osa ' ‘ .
Woody part of Trees contain more than 50% of callulose '
L ” s "’“’"]J f und n plcmt Iemga'om. I‘Iawever, it is also pre.s'ent in
! niariire aninta s ‘
2
P JA MSHE!) Ak'BAR
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Eﬁﬂfmmrfml ;mlrrmw qf Il J-g/n ‘ensal £, a;iawr lw e

nig . N

%

ltisa colunviess amorphous solid
It lras lom n1. p

It deconijiges o hoating .
Fris m-_sa[j_'ﬁ'?@ i waber

|
i
[

e & & ol

Y

It iz Msm’ lo mmi.g f ’iires? ‘ A {
It is wsod as [mn:] lzy bising ﬂ!’gaﬂ«rmtﬁ

e H stipmlates mtmmmf p@*i’&faﬂ’ﬁ-ﬂf N , . o
s L Jlisnol Jfgwﬁfmi fn fmmm? &mﬂ.@ due fo ]as& f’f m”l"k’gﬂ eHzpe

S fi is ﬂlﬂﬂ m”m! anumﬁ @imdr D :
decurrence | !1

If is ﬁmm[ it -'ium' 7 asa!es -
I[ is- tri-m ﬁmmf i1z m‘s]ammim, gmsf

blwuﬂtﬂm
Itﬂ shruclore is 4:].2_1; i {o

. However il ix Frighly fj?wmfmé/ iﬁ:mx amgfmmeﬁm .

Lf;mw l‘!g;f.'zl alysis it g, os gvlmmm unils.

.
» . X
z :
: L .
.?_'.‘,_ i 3
At K
oo |
e LR
H N ,; ,
. B
vt T /
w . /
! - H '
. I

f

# -




e S e e N .o S rme—T PR PR
. APt Sty o0 T img W 4 . : : L

TR

: . : ‘ N
CoL ) . . - . | » . co ‘T:’.‘.{
Miiromotecutes on 13 o N a w
i t:‘_r. ) v . o .

g:.lm' s amine aclds.

Froteins arve hiqh mfilccumr welqht _orqanic materlul  whict

I?:vg‘ ]anaiitm

CHEMICAL CONPOSITION . , | L
. Proteins are nitrogenous compounds made up of variable number of amino

- They may also contain phosphorous. I'races of ‘-ﬂﬂiérf g&@"gﬂi‘s e.g. iron ,
" copper, ioifine, mangancse and zine may also prese t‘fh el

‘ Word pratein s derived fnm: Cireek  word proteose meaning wf “ Prime
Importance” - , | : o
. ! holeins are cont, icaloa molecule . .

‘e Proteins are present in all living organisms R )
¢ These are present in muscles, skin, hair and non, bony structure ofﬁady. -
e Human body contains at least 10,000 Jiffarapl kinds of proteins..

5 v

LN

acids. E ,
Ahnost all prolein conlains ﬁl”ﬂwiuy eloinents
Carbon, lydrogen, oxygen, nitrogen and sulpher

got .

ALBAITA

‘t ( r\\-\'gl.'_\'-.\':' Pl

Protains fmvc.lrigli -mn/ec_n[ﬂr nIass

: )
LLASSIFICATION OF PROTEINS mfﬁ 7 '\x@‘zh

Simple Proteins B . E _
"+ Proteins, which give n'nly amina acids or their Jer:‘"vatr"nc upon hyttmiys:'s, are

B Albumins .

On the basis of pl;gsica-cl_iamicdj éoﬂﬁ)@ﬁtes, proleins are alass*rﬁcd irito three
types. - v . - .

o Simple protains :
. -Cﬂmpmc_n'cf' or cmnjugamc-l proleins
s Derived proteins

i

1 "

e e

~

called simple proteins. . .

! .

Examples

; These are water soluble proteins. Tluzy ara caaéuiated .fvy heat, e..g.’; egé
alla_z-zmin, serum ;a’lmmin- . ] ) ; s,

Globulins ‘ . b
771@.9@. are insoluble in water but sohible in dilite isalt solution

They are found in animals-e.g. fa#@g]xlilzin is fornd in musclas T
. . ) . . . E ‘ - T
Legumin and Collagen

These ar-.e'presan:t in conneclive tissues of Elzeibbdy. These are most -
abundar.t protein in n‘nipm] Kingdom. It comprises about 25 — 35% of
't[m l)()cly proéeins. . o . ’ o

.

Compound Or Conjugate Proteins -~ - o 2

a

The molecules i which proteins are attached o conjugated to nr;n-Proteiﬂ Pért '

are callod con; pa_unn’ or conjugate proleins,

_ N(m-pr- rein parl is m”ea’ prnstlwtia group

JAMSHED AKBAR | .
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. Mudromatecute:

g b y
/ ' l;:}gtggg]es :

Er » Dhesphoproteins are cun;'ugulm/ with p’n)spl:in'ic acld . . LT 3
l.:puprnlm'_ns: are cnnjugatetl with ll'pfcl substance like lecithin, clzo’esté_rbl-‘ e ': "
nmlﬁ:l!_u u(‘n',a-‘. ’ . R z:
- Derived Protcins , ,
Tha proteins, which are derived from simplo” and conjugative proleins, are N
: v , .
called derived proteins. " : R TS 3
Lxamples A L AL 3 “
Proteoses enzymes, Peptones, O’igopepﬁcl_es,.Polypepﬁdes B
CLASSIFICATION ON THE BASIS OF FUNCTION B . : T ) 'i
hg - » [ .. . - . 0 ’ ;{.}
On the basis nf fmrchrm, proleins can be c’assrﬁed ‘as fegtf]atory or harmonal o ¥

proteins, struct rral proteins, ranspart proleins, genglic proleins alg.

- STRUCTURE OF PROTEINS . : ‘

" - Protejn has three dimensional e‘-'l:juctigr@ ;
« mishectles ivith definite position of atoms. 6"“ the
_. . _-. f"v \\ 6-—
o R o f\ Ay ‘i'h“\'s '
Proteins have four level of stru&t@ﬁ'&?’dr!ganizdtioﬁ.
i) Primary structure i) Secomlavy structure
ii7)  Tertiary structu re iv)  Quaternary structure

};‘aﬁﬁ‘

-

St
i

Primary Struclure
- Sequence af
Amino acids are liked together

‘polypéplide chain: Sequience of amin
prapertr'és of protains. ‘

- FOH - f;—f, L
| I H ‘ - | R
un ¢ ¢ NT oo oo NC
HN /NN NN TN N 20N
C N- C C N o C C .- OH .
O A P | R ¥
cr, H 0 SH H O~ H i
Secondary Struclure L N
" Regular coiling or zigzagging of o . s
pa’ypeptitle chain give rise to secondary structire. .
Coi’ing of po’peptide chain farm sPr'ral helix structure.
The helix majy be right handed or left handed. .-

Rr'gllt handed helix is called a-helix while

. left handed holix is called phelix. ,
Spr’ral helix secmulary slructure is stal:fligecl l:y ..
hdyrogen bonding bfwe NH and C=0 groups of amino acids

.
3

TJAMSHED AKBAR
-'ié.'.;:;‘ _.. ' O _.'-..:"—_' . ey
HOO, COM
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’
1

00-5‘3‘? i e
aﬂf{@@re hrglz’y canvo’?i:‘g:c[ =)

amino acids in a protein ig called pﬁﬁa;;y structure .
by peptide bonds. The chain’ forme_'cl is called :
o acids gr*eatly affects thd p’zys:‘co-c’aemichl :

i
.

- : .
Y

.

A

-
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gy

PR OP AR

st tir g

P I R A S

tmmmﬂmc-r o o R F. T : _ Hm"ll :am.wtg.kuu

E 'agents and mducing aqents Is called denaturation of proteln. o o

‘. Exam_:_:’c ' ‘ - o ' - P S
‘ Wten :t 18 lteatecl it s harclengd; Tlns s

= —
YR

. changc s 1rreversrl:’e.

l / part of protaplasm, ,whwh is. t’m lms:s of I fe

A R OO ST,

Terlmgy Structure : ‘
”m.m r’mmnumm’ lwr-.lmq ﬂ"l" ﬁa’r’mq nf pu’t;puplulu almm give m‘a m

lcrlmry bll‘ﬂCllHL’ nf,mulum ‘ :

Nnh! - .

Snme pr oleins also Jurw quaternary level of structural o;;ganizalion o

Dlw/l'ummr o1 PROTEIN L . =
The disruption In_structure of protein by h ting or changin oxidizing -

Albumin prolein is present m egg

IMPORTANCE OF PROTEINS

1. Proleins are esf:culra

2 Nuc’eoproiems are camplex proteins with nuc’erc acids. These are can'rers of “

genelic mformalmn, gencralion aftvr generation.’

* 3. Enzy zymes are » also proleins. These are Lm’ogwa, catas’yais

4. IIaemoglulmr is a prolein. It carries oxygen througho*ft Loaly ' 7

5. Harmones are also pmtcm in natune. These perform a'egulatory functvcms e.g L
insulin, fltyrmcm clc. -
A
0. Protein has great 1mportam.e m mdustry In leather . mdustry lmmmg of Im]es !
is done lyy precipilation nf prolein by ltmnw acid. e o
S #
[ - . E
- LIPIDS e, . %
Lipids are natm%‘il occuring erganic compog. ds f plants and mr'lmal origin, which are- - F
solable Irs organic solvents and belon fo het ous qroup of substances., 0

].?.vg’anatrrh: . : ‘ . |
Word lipid is (Iar ived from Grea’z worcl Lipos meaning & ﬁ“*\

qmrp’c ]rpn'l-: on h JJ.-nIysw give alco’w[ and fatt%

Cmmmmusnac OF LIPIDS b 9‘ 3 o Ll
B, R - , .
o Theyare msa/u[:rfe in water % \a\f\ . ‘
They are solubie in mm-po,ar s%ﬂ\cnts like ather, ch’omfcrm, ienzena etc. .

- @

o Their primary building blocks are fatty acids, g’ycero] and stercls

o Thoycanber tilized by Immg organisms :
Cmss:nm TION ' |

JPI’(’¢ ”1-’.7J l’(’ ""dSSlfthl as fa”ows

Srmgle Lrgu"s
Tixece are eslers nf faity acm’s wrt’z g’ycero’

anmglc_z _
Common fals, oils

JAMSHED AKBA
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" Marine Organisms

T

JaenssSST : 10 .. Cd1d ¢ Soooied Mot - .
qun)ﬁua’ _Lip_fg_l_.g:_ - - SRR
‘Tln.n.v wplain radic uf- m m,‘lnlmn ln]uHu m'hla ‘”“I"’l‘ﬂlm,s T .' ‘

L.\amylc
I’Ihh?p’"'}lf'u'l. ' -pl:m:m,qm'lu, Ilpnpl uh'n:.-e cnnl llpnpulya-cn LY Iun M{c.'s

Den wed Or Ac.socmicr.’l L:gu:ls' 7 - - o
These lqu are Ima/m/uhv pchu la- nf um:pnmu’ I:prJe. l 2005

Laamp]a
A blwn’.-, Vv!amm D, Terpenes olc .

nn's'/um ony ‘ : _ |
' Fats and ml-r-' ai‘e I]w mosl rmpurtant ’tp:c[s. ncse are mmmq llrmc ma;m"

fom’ facto:s naec’ec’ fm ’mman Irozly . ' 1
These’ l]nee ﬁn:!n 's are carlm’wyc’rates, pr oteins am:l' fats/or’s :
Jmmrcn OF EATS AND OILS \K Go\\\ 1&

'nn-ee INann SOUrces af fais and or]s' are “6‘) '5‘&‘5\{&\\ g

o - Animals o S G\\Qm\
o Plants ‘[\x \a\“S\\edf_ ,

o Mari ine organisms %

Animals b
' /lmmu]e ﬂrl IS nmm]u /n -ated in (T(IJP(NG lissue ce”q

ouu/ {ypes of ammal fai :rim-:c are mm‘le_ ﬁwm-

Q.. [me aml qlwu (II'H.’ G'p

mille.

P’an is -

Ve _]ctab’c oils are presefil in séed and nuts 'of plants e.g. snyalvean oil, vm-n".‘.r-pil ale

1l

Mayiine oils are olylm’r ed from sea animals. like salmons, wales ete.

STRUCTUIHJ AND CIMII'IMI’I JON OF FA 74 AND OILS -
St: uclure of amma’ fttts am] p’cmt orls is same Basrca’b, f’mse ar
nnse eslers are fm " rcl [1 Y clzemrcal cambmatmn of alycem/ am’i In ¢ c’zam '

‘ ac:c’s called fnl!q acrc[s.

estors.

0
n,c —ot . HC—0—C—R
: ! , L0
. e ——nn +. 311 ———~ou —_— H(.‘—'of——c.*—'—:e- + B !L.f' )
oS ety acid o T
S H—OH _ . HA_O_C_;_R
Glycerol ;o Triglyceride
T’w esler pmc’mer’ is ca”ecl triester. A trrester of g Jcem] is cc”ec] a . :
{r ngJcc: ide ar q,m'o: m?’ . oL ; ) S
| JAMSHED AKBAE A R . S
MAIL: TAMSHED_ MMST@YAHOO am . LI
...' R "-g i




. e.f-dt'urywlci'uu[:c.f ‘ 17 ' ) 1nere m
CLASSIFICATIUN OF GLYCERIDES S ' -
(?’yéqu’(los gy be ;',nssifiwl as’ ﬁ:”ngs

S 'mgle .(}Ig corides

1 'Iui g-fyc(-r-ic'lvs in w’:ic'lp all' R groups are iJazn-[-r'cﬂ’_ ' .

M:.\ca’ G’ycen'des_

e glyeorides in whiclr all R griups are different’

“‘ . Solid or ']r'-quic’ r.u.ﬂu-ré“'nf g’yccricle (-Ia-pchcl_s‘ upbn the Jegréc of unsdluration in
o . ’nng chain nf f;rlly acids. € f/ycun'alus iy also be o ussifi«.r according to r._»lmsu
" - - as fa”aw ' o _ o - : .

i: . 4 'l%a".glyéaririe m which ’}mj chain of saturaleﬂ' acicls 7] prestmt' ara.

' gcnem”j} solid or sv;m’i-sq’icl. These are called fats. These are mosl'ly

5

1 Lo ablaineH from animals. .
, _ T o
! rigg-;—o-;c-ffez-rz;,,,—m;

11 2= —C—(CH ) ;5—CHj

o , '

1 S K \ %4

i 20—0——13——{‘ Hy)6—CHs " 9 ibg\}%\g\uﬁ
glycery! trstearate - @‘1$-_‘ &%‘M ‘

[ -
——
.

T '.-f‘ !'-{J\"'

oYL <. N U JU RS

i

- lﬁ'glycerirfqﬁ: present in various ralios.

R " JAMSHED AKBAR | i' S

g

m.p. 71"C 3 T%ﬂ:“ﬁéﬁ-\\;- )
, : ALY AN .

' e "]‘qu_.f g’yceﬁtles in which lony chain _of ag:'c_l c ntain unsaturation are : ;

S v gﬁﬁemlly ’iquitl.-.771'esé gré.ca”ed oils. ‘nesie'a 'most’y obtained ﬁ-om
" “L 0 glts o - | Ty
e === C—(CH Yy~ CH=CH-(CH )~ CH - B 4
a IO =) —C*—(CH ) y—CH=CH~({CH ) ;—CH, G T
SN Hg(."—'()'—'-C—((?HQ),—Cf[=CH-(aJQY—C]{3
R ) : U ' ! AR
|| AR ‘glyceryl trioleate kK
' m.p, -5°C L
T ‘ , : , . . N R : . R
S 'M“-’I‘ﬁfﬂ' point of mixed glyceride depend upon ‘#Ilef ogree of unsaturation in . A
peo the ma[acu’é. Palyunsaiuﬁalzd glycericles have very low m.p and these ara liquids. .
h ' Common.oils antl fa's are ‘clxemica'”y a mixture of situfatgd and unsaturated
| | e ‘ iy
|' .
l;: ’
’.
H

1
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S CHEMICAL, PROPERTIES Qﬂn ‘ -\\eﬁ ;r,\‘ﬁ. ,
ff qdro’yws I\ '?““S . .
C 1 fese are b Jl‘]l uly:erl lwy en'% lrpasa to fatfy acids and glycero’ !
b 3 o .
, [13(;; y—C—R . -Hg_c'——oﬁ _
nc——_o—-—cl*——'te + 3H0 EE?E ‘Hc—on -+ 3p—C—O0H =~
o ' | faity acid . :
11,c—O0—C—R - H,C—OH .

- P YSICAL PROPEITIES
L Oils and ["'" may e "’”I"" liquids  or """-i‘iyalfu”mu avlics at. nmm“
lcmpemtnru : . :

In pure ﬁ:rm, llwu are l’.‘"lﬂ“"](.‘ba-, nr]nur]css cmtl lasleless -

2.
3. lmu are insoluble in water
4.

71103 are rearbl y soluble in orgamc so’uents. e.g. c]rat’ty] ellmr, acctona, (" (‘7 |
and 'S, : . , '
8. Tkey rcad;] Yy ﬁ)rm cmulmons, wlmy they are ag:tatecl w:tla wate'r in -t‘he )

| ., presence of soap or othar amu’srﬁcrs. : :
' 0 77:(31; are poor coucfuclor af I:eat and e’actncrty; W ¢ acl as msulators
ﬁ:r lmmcm bod, - o el o f \@ﬁa\)gna .

triglyceride

Sagombcalion i
T "\?

IT, ydrofys:s of fat or oil with an alkali to form soap is called sapomﬁcatmn e
Q'apamfrcatum prutluccs soap ( salt of fatty acid aml glycerol i

glycerol

e,

- H,C—OH

I

"«.("——O——C’-—'R

.II(’-—O—-LL—I—R + 3NaOH —m | He—oH 7+ 3 R—C—GNa®

(Ii : | | | ' soap : ..“-"s_ E
nzo——o»r'—c——fe : HyC—OH' :

tnglycende o v ! glycerol

Iardenm O Ol,

Unsaturated glycencles are conuerte;l to saturatecl glyceﬂcfe by the aJdttran of '
Il,in the presence nf metal calalyst This reaction is called lzarclenmg of oili.
By this reaction, I:qwc] g’ycendrs ( an or’ ) is converted mto a. Semv-soltcl;

g’ycern‘le fal ) ' . o K , .

.

J'AMSHED AKBAR L
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Pm'ﬂrm. PROPERTIES

S o dils unJ fmh- muu Iw ml’mr ln;un']ﬂ or mm-vrusfu”mu .m’:d.ﬂ ul mmn
L len.-pemlnn' : '

2. 'In pure ﬁ:rm, llmq ara cnlm:r’esb, oc’our’csa and fasle css ‘ v
- 3. I'Iwz; are in -m’ub’c in waler _ .

| ‘A, 'ﬂrcy ara readil; 1 so!ul)’c in nrgamc sa’venls. e. g. Jmtl:y’ alher, acctone, C ("’
and C8, '

Theg rca(lr’y ﬂ;rm emuls:ons, whey t’zey are agrtatea] w:t’z water in the :':-. :
.presence af soap or other emu’srﬁars. =

" 6 77:0:; are poor com’uclor of Izeal and e’eatnc:lys‘__ '

fnr human bod, _;
- Cnggm,m PROPERTIES r\ﬁ‘e.{\é\
- Ichlroly_srs %:\\\ & & R y : .
These are ’: Jr’r o’y:etl lvy enzme lipase to fatty acids and glycerol
O | <
M C—O0—C—R ’ o H:,.f.'—OH ' _ .
! . _ _ - - . _ —
) . ) ()~ . E ‘ : i - .. .' . o .
l HHe—0—C—R + 3JHZ0 _-l'pase * " HC—-OH . +.3R—C—OH = ..
' ' fatty acid .
Q . -
3 .. Ht—O0—C—R . H,0—oOH .
t T .
1 triglyceride > . ' ..  Glycerol .
it . S R \" ',-, o _ .
g Saponification ‘
. I chlralycts' af fat or oil wrth an alkali to form soap is called sapomfrcatwn ;- :
i ' qapomfwabrm pmcluces saap ( sah of fatty rxcrcl and g’yceml ' -
H:C— O——C——-R . ' He—oH

‘ I

nc—o—c—~r + 6NnOH —_— IT—'OH + Bn—c—om

so0a o
e o T
10— Or-C—R . : HyC—OH'
\ :
trigiyceride . e glycerpl

hY

*. - Ifarcleumg Of Or] ' L TR

Unsaturaled glycerules are converte:l to saturatecl g’ycencfe lxy the’ aclalthon of

I 7 ,in the presence af metal cala’yst This reaction is called harc]cnmg af oili. - - ‘a; :
o By this reaclion, Ilquu’ g’ycemles ( an m’ ) is connertecl :r.-to a. sem:-sol: i
:" o g’ycernlc {a fa[ ) . | . ) | :_?
:‘li . - : o
3 S D J‘AM.SHED AKBAR ,
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FIRI ' o N ()
I bodH, R
m ""'0""(""(('”1}~-’(.‘H"(‘H rn‘u.)--—('u. . R 1] Sumes Sl Sl b
HAC—O—C—(Cl1) y=CH=CH =(Clh—CHy wa.‘—o-—v--(c 11 .Jm—-t
Glyceryl trloleate ‘ A U Glyceryl trslear._ale f/
(an oul) o : . 3 (E} fat.) |

ot . .

. .Hm'c,enccl m‘/ are also extensively ased for naking soaps q_mi candlos.

A
e

.S',wrm'u-'m VITON NUNDER

' I .\IHH"_.'!’U

' P oduces ]ou/ ~.ma”me7mHequr]u mn']fnu_; ac.-r’a._

YomNg Nuupeg . S L

It is Hu: nunther of 1ig. of Jrc-u :'cqa:::ctl La sporily onc qrany of fat ar ol!.

One mole of glyceryl lnaa/nnta[e ( ol wt. "'800} req:.m'e ](5'8 000 ::Jlijr.c.';j"
KOH fm apumfrmlrrm. Thes 1 g will require ](58000/«5”1(5 mng nf KO, .”um u‘
wcr,.nmr,rmlum munlwr o/ qfuu-rul Lr rpn/m:lalc Is 908 .o T

.

I l.\('mn Y OF FATS 01 Iy : : : : SR
The spoiliagqe of fals and ohs and dey c!ogmrnt of ungfcns. a1l adom is calied .--.w:clrﬂrr
lmncu-/:lu accurs, dua e Jmc/m/uhn and axidative reactions. These u.uu‘lum.- ot

O,/.g u[zlnmuc'l /mm Mariae Orgaiisims um!mu Ing/r c/q;me af un-.c.lmv.rfmn. )

”msc \[Jw/ nnpuﬂu. [T

L)

r

it is the anher of qmm.-. af iad.ne, ulnch N :II u-*:cl with 100 cf of [at and oils.
It is uwzcl to delernzine l/w cfn_]ree uj tm«m[umttcm i fats am’ m/s. C:cucr u”r[,

Inqlu.n l’m mc:/mc number qul?ei the rlu;:aa uj un;almal,ran.
lodine is added on double lu rrel of unwiumlqc[ :.mn;.mmu'/-. Uun un/uu u]
fodine number Jcpem{-. upmr the nunider aj /ou[r/e lvomla- present in- [/w qlf,u.m u'[u

t

\ahuu!ml q/m -eride w:llr "o Jmt *Ic bond /ma- d4] 0 wc!me numlrc;

Acin N, um I

It is the miimber ol g, of KON requived to uentralize one qrau: of firt,
‘ Ach number gwes ‘the amount u]fr e jatt_/ acid present in a.fczt or an cnl.

o o

A@“%\ c,\\e“\“\
3 pt v \"“\j\
E\\\ \ie
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STEROIDS - R SR "

These are naturally occurring lipids. Their parent nuclois contain three six -
membered rings (A, I3 and C) and one five membared ring (D). This nucleus is called
this struclure, rings are 'fusoi:f_

porlzydrocgc’apenhmnplu.'mrnlln‘cma structure, In

- together and have total 17 =-C atoms. : ‘ S

(2

Steroid Nucleus; . .. . : _ . _
Swall structural changes in the bonding of atoms in llu_a ring and in the groups.
fve rise lo Jrﬂ‘e:;ent compouncls'. These compauncls have Jaﬂ'erent

attached to them g

In'nlngical aclivities. ) o
. Some nat H"ﬂ”_{l ovccurring liph{s are c/r’nlaé:len»/, ergnstcrn/, male and feﬁiﬁr[e sex

harmones and the fmrm(meé of the adrenal cortex. -

CHOLESTEROL, _ .
It is the most abundant animal sterol, .
It occurs in animals. It is also founc[ in some In'gher
n ﬁ-ae and csten:ficcl ﬁ:rm. It is present in blood, animal tissues, egg, yo”e, va

oils and fais and norve tissues. '

Increased amount of cholesterol in blood Jorm a plaque like Jestit in .‘tlm

plants. It is present both
Flous

. arleries. This r[epnsﬁ causes blood pressure and other heart diseases.

1 Cliz (I:'H_; K .
CHy C—CHa—CHy—CH>—CH-—CHj3

GE | o

T . Cholesterol .

- ERGOSTEROL

- It is the sterol af ﬁmgi and yeasis. ) ' _
When exposed to UV light, it is converted into ergocalciferof or vitamin Dy

LPUOSPHOLIPIDS _ .
These molocules are of biological importance.” , ST

 In these compounds, two Izyc’roxy] groups are ésterified with fatiy acids. While
llri:_-r[ Iryr/r:i.\-yl group is finked with plws,nlmric acid - or.a derivative of phhs’p_hbﬁc

aCla.' . o
- ) ' ’ . . L -

DHPORTANCE OF LIrIns
=1." These are good source of energy
o 2. These make the food palatable _
3, These are store house of energy in i/:e-lmc]y. o
/l These are iutogra’ part af cell protoplasm ard cell meribrane. n
5. Some /ipic]s are precursors af very t’mportant_ _ fkysiological -compounds. eg—-l

cholesterol is ihe prrecursor of steroid harmones, i : s
' e ¥
JAMSHED AKBAR - . . * e
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e, ST e it e s 21

. oxidase ), /n®* { carbonic anhydrase ) & Mgé"'( g’ucose~6—phb5phafe ) ete.

el “Some enzymes.are named aa.j:corcfing to substrate on which t’:ey act, .

oL iy 11 ) .o uwu,u‘u{-ﬁy_,n
N .. . - . -' . ] _“.", a 2

Enzymes are reaction_catalysts of biologlcal system roduced by living ' L2
capable of catalyzing chiemical rcactions, . S R

EXPLANATION . S _ . i o
) '--L:'n:ymcs are cill.!qr, pure prolainsg or lliey ‘conlain prolein as assential - 2
oL T J - . Y . ) : . cTHg

component. linzymes may contain a non-protein part. The' protein part of enzyme is N

calle apaensyme. And the smem-prolein part is called t'u-];u'lnr OF CO-CHTIING,

Agaenzlqma y , '
The protein part of enzyme Is called apoenzyme

Cn—cnzumo or Co—f'acior o ' ‘

o The non-protein part of enryme [s called co-facior or co-enzym e T L
- Cofactors  include inorganic ions, complex organic or organo—yﬁ'eta”rg AR

molecules. ‘ ' ‘

Important inorganic gn-f'alurs a’ongwith thair enzymes are l'e® chmme _
. Vitamins are also prosent ¢s co-factor a.g. nicolinamide adenine dinucleotide
( NA.D‘) conlains nicolinamidz vitamin. _I’z.iamine pyrophasplmtase contains
vitamin I3. _ ) ' ‘

R
%
-".

.".

NOMENCIATURE OF EXZYNE C . S o ﬁfb
. Enzymes are named in ﬂ:”mm'ng ways . o Iiﬁ‘s‘ o CQ\“

N Lot L . ; . l%\ :
e Somc enzymes are given common nam, %‘Q A r?\\ﬁw“ ,
: . v . . PATYEL Sy -
e.g..plya/m, pepsin Lrypsin ele.s ™ R G

J E‘“\a‘;\ ‘ ' - ) - .

eg.  Urease acts on urca. )
. Sucrase acts on sucrose otc.

.

.

L Some anzymes are named on the basis of procluct formecl . . .
e.g. In one reatior invertase sugar .is produced. This redctioh___r's
catalyzed by invertara enzgme. . - . . T LT

. PI
ST e
RLEEE O
o Pt B

’

' Some enzymes are named accarcling to reaction typa
L e.g. alcoholic de’_zytlrc;genase, oxfdaﬁe,' reductase ctc.

CLASSIFICATION OF ENZYME o : o
International Union of ch-Chemislry (TUB) has classifr'e d ensyma in: six. . <
main lypoes. - ] E : o e L R

. . . .
.

1. Oxidoreductases

r - N ) , | . ] . s .
.o 1these enzymaes catalyze oxidati 'm-recluqtr'on feactions. : -
e.g. r_mi(_lascs, rc(luélases, clelxya"rogenases and pemﬁc;ytlases.

el
£y

-
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Trmu/:n SO

These enzymes carry oul uc‘]mmw nf f:mc!mmll qmup such as p’nmp’mlo or
acy J[ group botween Lo umrpouml'-. ,
.. p]msp’m-!ranbfemsas, {ransaminases cle.

3. Hydrolases
These enzymes catalyze lzytlrn’ysnn ,
i, These include proteases called prololylw cnzyme. |
E_' : a.g- amylases, pephclases, ,rpases efc. ’
- 4. ]ﬂds’es‘ : ' : '
"- "+ These enz Jmec.' cala’yza ac’c‘lrhon 0] NH,, F IQO or C’Og lo Joul?’c g s or
remova’ af these frnm double Imm:l “5
e.g.'l'umease enzyme converts fumanc acid to ma’erc acid; f“& o 60! Gom
! h ' qnm’ar’ ] r]ccar[mu;]ascs rfcamma%a., aldolases ctc“‘ p “\\q\(\\la
) ' 5: Ib(”"(!l"ﬂ‘-(..b - pﬂ .“5\\& ’ .
These én= ymeos cataly:e the lnmsﬁzr o ps wt’zm mo/ecules to gwa '
; : isomaric prmlucla. . ::_ . e = o
e.g. plmcp’m—gl Jceronmtases, eprmerases, racemerases ele.
0. Ligases .
These enzymes link two molecules togetlmr tlzroug’: tlm lwaalemg of Ingh'}_ f
energy bonds. : -
| } a.g. acelyl — S C CH, a carlwqu]asa and succinic tlzro’emqse.~
f’ ' PROPERTIES OF ENZYMES - B )
o 1. Specificity . Y
Enzymes are Ingh’y specrﬁc n iluzrr action. A parttcular enzyme acts on only_

‘one subslrala Lvery onzyme has specrﬁc siles on it wrth which substrate Ema’s
These sites are called active sites. AN S

e.g. hexokinase cam’yses conversion of hmses I:Iee glucose, ﬁ-uctosc ancI
mannose lo llzerr O—pho,suhate Jenvatweﬁ. But gluco’emase is specrﬁc far g’ucoseﬁ

A

A - pont S S S Sl

only. . o : S S PR
2. I'ﬂ:cumcq - 2oL
' Fnzymes are highty ef]":c:ent An enzyme can s'peecl up the reaction by a factor:
of 107 fold, L

Vo .\-;_ ) - . foa-

3.. . Prolem Nalure - K

' Enzymes are mostly protein in nature. leey are proa’ucecl by ’mmg ce”s.
o T’zc.s'e act in vivo as well as in vitro. T4

\
\
A

i 4 7 The Drrectrrm Y ]'n"-rime Reactions

Most enzymalic reachons are reversible f.e. t’:e sama enzyma can cata’yze'_
reaclions in Imliz dir '@c TOnS,

JAMSHED AKBAR .
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4 "_"'ﬂuuwuw-mm ¢ R R /.! i Lao. e
S 5.; . Isoenzymes Tt ' A
*,}t- e " The CHSYINIS fmm the .um{u ulyjrm.-:ms i Il mlu/u.wl llm RANNS SN {
PI are e’mm:m”u am’l plmw-. u”u Jﬂ-lhtdv’ﬁzmr vach ut’wr are ur”ucl u.m.vn-mm.ne.
C e JACloRS AFPECTING m\"m'.vm AL rn iy N .
{ R A Effect of Concentration e = ' N
i : ‘--;"l‘\’alo “f oz mm;{u reaction is Jnm flu pmpm'hmm, !M ”u’ MHMH'C.' rcml ﬂf ”ll'
concentration of enzyme. :
Rate of enzymatic reactmn is also c]n'ect’_] proporlmnal to £ concentraimn nf
the substrate. - SNEL, "
| g 7 M -‘,- T
1 : :.‘ _ ) . - y ‘;45
2, Effect of Tem wmhn'e BN
: ' ]
r Oplrmum lcmpemlurc ﬁn- enzymalic reactmn is alrout 37 G w’uc’r is tlw
Pl average snornral Iaoc’u temperature. Rate of enzymatlic reactions is mcwasecl wrl/at
3 ) crease i £empem!ure over a Iumlacf range af iemperatme. I"nwmwc usuaM;
i clestro y al Iﬂg[w temperalure. The activity of enzy ymes is reduced at low tempemtm'e .
L ne lemperature at which an enz Jme reactron occurs at fasles! mte is ca”ml
:‘ Lo ils np.‘.rmum temperature. C T
| 3 Effect O[pH . R
e - Enzymes have an ophmum pI‘I ai which an enz 1yme will caialy-e the reactnm
. at the maximum rale.
' " e.g. Opl:mum,,gl] ofsaIme amJIase is é 4 {o 6 Q
f 4. Lm.’cl Of Ollwr Sulvsiana,s ]
’» The en: yime aclion is also increased or c[ecreasec] in the presence of somv
‘ allm: substances such as ' co-enzymes, activators and m-ht[ntar Y
Co- -eHe o oo .
Many enzymes acls as a cnmlunaftan of a co-ensyme (non-pmtvm parl}_-_.'_"féj 3%
i and an epo-enzyme (protein part). o N
" - Activators , _ '
g : : .. ﬂ:esr\z/ c:;e inorganic. substances, which increase the enz gme acbmi J o
nE - - eg. ! A5 ions activate pal:osphatase enzime and Znt ions activale | . _‘

cmlmmc cml: J?.‘[l ‘ase enzymea. ‘ _
Inhﬂulm: . .

[

ﬂrese are llre su[wsiances wlm:h recluce ille enzyme aclivily .

5, Effect O [0/F! Radiations

C enera’ Wy enzymes are reaclr’y mactwatec’ by eaposure to ulba-v,‘jlgf' ,lqlrl
v lmfa rcms, qtmm rays, cmcl X -rays, o
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