
Inlt oiomolecules anc 
Secondary metabolite= 

** 

age

abohyds ales 
Ccobohydsales_are most widely dislibute 

Lin planlk& animals. ztis_agrnup P ordanie 
mpounds consisling of H &0 in theratio 
2:1,eg slarch, Eetulose,el Primctziily the 

casbohydrates weze comsidered_ds hydralez_ 
carbon l_coxxespond lo genehal yotmula. 
Hy206Alhough his is Bue fota large2 
2umbei f calbohydhal�R SomeLompomds d 

inai cmpriu o the mula, although thes aae 
egahded di cab.bohycdaleshe popatim 9 
oydem is lowe in d �ew calhohydral�s 

Caebohydsales_ake dldehyde_ kelme 
derrallues of polyhydro2y alcohals &efe2aed 
_dspolyhydr.oocsaldebydes kpolyhydr.ooqykelomE

strekzth aLbohydhales _dLe classiied int 
hicocttegoiues 1i3 Monosacchabides OLoo= sacchasicler_dnd polysacches.idee 

1MonoSacchahides 
Monosdcchdhideg_aLe the kimpleat_caibohydiale

khasn_ds kinple Budaik. They cdn nat be hpdiolys uhthenlo any atke~ eimple _cabohydiale They_dke the buildind unitz of olidosdcchdhudés oiz polysacchdhid Theyp hae dn A aldehyde o kelone diaup d hence edueingAm naluze Sugah2 hauind aldelhyde uahe caled aldose kudaLL_ Jaldoses_dnd Those hdind keloae LAup dhe cdlled kelose sudALE o eloseeMon0Sacchdhe Sweel testin, Chystalline = SolublE An uate. 
epemdind m dhe nimben g cazban dlong he monosachdiides are uithe elassgied dsollarl3 0ses 3Cdlomsm the.chaun C3Bs O3 

elycezaldehspde, AihydoxtaeT 



CalE- 2 Pace 

Telh.oses4C_aloms in the chain -G,HgO4 
eg ylhsose lhreose

22) Jenloses 6 C_ dlams in the chain,- C5HhaO5 
egRibose eozyaibose, tiahinase 

Xxylose, Xyhclose. 
lHecoses 6 Cdlomg in the chain gHp Og 

ed Glutose fu
dose, zdlaclose, Mannose i Heplo.ses C dlomein the chain= qHu,O2- 
egSedshejtulose 

L ioses=- Camlaun thhee Caibon: alom& 

H-C=O CHOH 
H-C=0H C=0 

CHOH CHhOH 
Gyceraldehyde ihydroydcelone 

i)lel2oseg-Cmlain fnu caebon alms 
CHO CHO 

H-C- OH HOB-C-H 
-H-e-0H- 

CHOf CH2O H 

9-Esylh2.0se -IhzeDse 
izi) femloseg=Coatainive Kazbon dlems CHO CHO ChDH 

H-C--OH Ho--é-H E-0- 
HeOH-
H-C-ooH- H-BH HO-C-

H é-O# H -C-oH CHoH 
*** 

Hinnse CHOH D-Ribose 
n 
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1Hexoses 
CHO Ch OH 

H- C- oH 
C=o 

OH-- HoC=H- 
H=-OH 
H-C- OH H-C -OH 

CHoH CHOH 
8-Glu GOSe -Fudlose 

Olidosacchabideg 
Olidnsacchahides_consist of l thhe2 uau mstecules of nnasacchahtdesjoined o each-othe iyeosidic.konde. On hyelralypsis, hey yeld ZEe monesacchakAde untls 22hichmay be dimilas_o dissimila/oloosacch are alsosweet testung cpalalline & soluble mwates 
ependind uammanaaaccharide.ete molecale 

ioligosacthdhideg ae classified inlo 2 catedorie& sdcchdhideg-Talp su manosacchahidesmolecule 
Cya H22Oted3ucIDSe Maltose, Lactose, Cellokose i) KiiSacchahideg : 3m0mASacchdiide maleculez C HzzOregRadfiinose (zelatnose et 

i e2aSacchdhldeg i: 4 moosacch. modecukeg 

D 
o, ofF 

egStachyase 
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sacchahideg 
Theke ahe made up ofR mnosdcchahide madecules joined by glyce.sidic linkade Onhydho ysisTh.ey yield Twd mmosacchahude unilk dhieh may be mllab_ dissimila. 

aSucsose 
Suciose iu faxmed as drLesult o linking gucose_ f kiuelase_unilk todethez eliminatind a iwales maleeule.. O 

Th SUCIASe_unilglucase oceuhs a_d Sii- -membehed Xind thysanose ind) 4 fruélase de 
aie-membehed find 
Subase 8 Cnmanlialledas camL Suda Itisidely dhibulid in highe planli,kut-The CommestLal sarces_Aze ULALdme dmdbeet 

CHOH 

H 
OR 

OH 

Ot H- 
alucose uclose 

H Suerose 

cb Laclose 
Tt is also Knmm dl mdk BLLda). 
I Ls unl n milk gf mammals. Kdclose ls mdde ufflucOSe_4dldcloe 

***.* 

-- 

. 
* *-*** .. ***. . **. . 

. . 



C,OH CHOH 

H 
H 

OH OH H 

O OH 

alucose Calacto se 

hi Laclose 

3Polusacchakide 
The tesm polysdcchathtdeiR uSudlly_ empl 

holymeis_coatainind lasge pumbe of_[thous 
mamasdchakide unitetTE folysacchahides 

CmLSZ o Simila sudak umis these the callea 
odanapalysdcchahides(eg.slarch, cellulose_ 
lycagen).TpalySdcckahides cmiisl of dissimilai 
nsthese aie called hetesopolysacchdsidee 
e ectin, chiin khemicelluloae.)-

Polysacckahides ahe u&uallyp dmatphaus Taste 
legs, nm-slLdahskmsaluuble im mdte The4 

)SZuctvatpolusacchahicdes 
ecelulose, hemicellulase chitn becdin etz) 

bj5loade polysacckahides 
Cegslaschi, glycagem, ete 

a)alahch Stanch: slored in thef of 
in ta_ and l jARed dl fon-d. 
Sla.chis nade us of las de_numbeh. oluco.s.e 
unls._Ihe glucose unil die a2anded in Aurd 
Conponemls dmlose _dnylopeclin 
Both anylase R dnylopeclurn qhefpimed by tke 
cmdemsdlionfK)- ucase.Amylose is ln the fa 
Slsaigat chain conlaunun 2g0oluiaSR UN 
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hile dmglopeclunis branched haaind about 10o a AA- glucase unils.Thealun aler slar.ch_oitk hot 2wates dissolves amylose, 2hile tmylopeain aemain 
Slable 

. 

CHhOf ChOH CHh OH 

OH 

Fig Sldrch 

b)Cellulase Lellulose is mast ahundamt arqLn Campound farumd an eantk_ 
ZAithe mdin Lonslituent fcell-wall o3 adabophic_ planls 
Tt is Dmade up 500=20000 - dlucose umile inkedLZndethei by B-1,4-dimkages

Ch,OH ciho CHOH 

OH OH OH 

OH OH 

Hg Cellulose 

... -- ,. 

-
.. . .... . 
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Brolog.Cal sunalsns of slarch 

)|Stasch ik slosed mastly imthe m Adins ISslned ds d foo.d 
Clathind o laundsy Sld/eeh Lsrepahed hy mizi� d edelable slarch in wdtez. 3Taich is Used in apes- making 4Z induslsy Slakehis_used in éypsumall bodsl manyfaclusing_ pnceLs 
sSTaich. is used in mdnuaeluke o ddhasureg o dlues foikeok- binding, iaaall pape ddhasies emvelope ddhasLves ele 
TE Ls_dbundbnlly faundin sice, swhealand othe ceedls gsam, legunes potalaeg_k bdndmcd SAeh is used ta pzocducevdhLoug bio-plastics shichahe bradegxadable egpolyladhc deid RBy use aslaich bioethanal phoduetioo is cassied onAt bykebamenldluon ioceLR. 

ological zun
in2 cellulase 

1Celtulose is used in The indusliies fa fiepahation LCe- CLdmR Casznetiee & medicineg 2) Tellulose fhmidee zoughade la fodal & helps theperislaltic macem tnik of_the dideslure Tzdct 3Cellulose is faind ln ceheals, fauutz & vegetableg kuc iaedumes, nuls pedscabbade 4apple skins 4Celllase Can alson+used ds a anmodily the maun Bauhce being callen, heamp, jule 
Tt ca be used t pnduce iayam Ihanspatk.emt ln Called cellophame 

Tt is fomed.by phelasypnlhe.sus 4 As. used fr eneac Can be.usedd& slarch li be used ltes 7The aaficial fibe u nanufactied by dissolying cellulosic matesuals en alkali & by eclhiiding tcadeuldlint th hl 
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Pece 
L 

Pesiclinal-LParallel tothe suiface ofan DGL o past 
Aniclinal-Right dngles To the suLfa ce am odam o paLt 

X Apical dominamce Phenomenan by Which tñe_ main, sttta leom ef the pldmt u8_dokinam-aei &ide stemk [hidnckes) 

Cemlral 

Senescemce ofleares=The_deteiesetlon that en the unciinfe dm 0iddnisn di/dm agam 

scissin-Sepasalhendelacknent leases, lsesk ulo secds 

ATeaiapemdg= R)is a ime k enal}onneal 
sedulalel_ procese _occusing dsyp-Seed udich- idelllnineg he dehminakon-poteslhal o the seed bicchemmical a physical changes tadt cce sa eedI enuhe pe 
haielank 

-O 

Chilliing- zÜ122DT Slhalpcaliam- airOT. 

- -



olodicalasmpollamce lfionctian 0 e 
lorade of potenlial enelgy -Caskohyolsdles athe the slaxage &ubslamces af patealial emesgy st.ch is loxed oR 2 in The dain of q2ains A used ds fard. glucosemindes immedidto éness neededfer hisse Zndnimals t humdn, cdrhohydrales dhe slmed in tt 

2 ucluaalcamponemt-Thecel-wall of slants dnd Capsiule im hctesid aLe _cahbohydralesMonoscchasid he wmposldmomstilienti of nuclese dirds,_cotn24ne favapsoteine A blood 4nsp substatnces. Hefahin_ prOven clottang f blond Glycosides ake camponenlh g stezoids EPhotein Spthingiinclu Cakhohydsateii used as 
Savice Gemestas lngas it is_aesemt _in the Legised qually Thia stdkes phateindi buildind issueZlhem There de_deflciemcy ef calo~ier in Zhe liet, fat thenpLsteins ahe uitilizedfm suAlging exne Role in gustsointestinalunclion-Indi�esaibe 

kiubslamces Like celudase hemicellulase,4pectine 
nide zhe hulk os oughade to ffeod thu help the 

hetislalic maremeitz the diedesure ltact. Laclase 
males the zmath desisable bactesia in the 
&nall imlestime. These bactesid 8ynthesize ceitain 
R-Complee uilamins. 

65lasch is usedun madmufacluse adhekiuvez oidlueg 
beok-binding wall pape adhasiies, elz 

Slaseh is used in papes making 
(Ecellulase is uséddor frejahation ice-ckeam icoSmeliCe &medicinez 
RCellulose Can he used or pediudthen 3ayn 

BansaLent zilom Called cellephctne 
. Dee pade No.(1o6) -- 
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XLibids 
Lipids_ae nalukally ocuhing hydrephabie 

male.cules. Theydhehete.odemais pioup_of Lampo 
iteldtidt fally acids Ahey Lncludes ailk, wdXEL, 
iphasphalpide, ele. The lipide_dhe widelp dillu huled subsldnce faund in planls anndle fiphde comszst o alk ltheit desiualures. 

the tebm lipid wdk papAsed by Blmy (442 Slates that lbide ahe ndlusalliy ocesint 
Cambounds 1ahich are insoluble _im vatehz das 
Salukle in_me oi msie_olganic Ezmnr Soives 

iRuch ai kem3eme, hLADOm ethe oudcdne 
Caoking ol buttel qhee wage2 nalial 

sukbes, chatestesol, l_belong 1 thie cteda 
Libids comlain kAtly acidsFaty_aids die 

dddnc hydictdibon chaum emding ia d cakm 
cmH) gaup 

enesal chasacleisg_ of isid 

1Libid are insolukle im wdterLhence hydlophst 
They ara solhuble nen-pla solrenls Like 

ethek, dhlsiafjus benaene der melhama ele. 
2ibide kae hidh emepy ontent ahe melako 

lised eleaLe _caloiieg. 
4-fals ane bad Corndusclae f hedl 
5 falk aro hydrrdbzed by the enatrmeLipa&e Ia 

yeldatty acideand dhcerol
LThe hdtolysie fals y alkali is called 

Lafonuicdhon Zt aesuulls dn goimaluon 
lyceril & salls q Lally acids called sodbs. 

Piue fals akeColartes extrenmely bland in tasZ 
8 The melling foint of fals depends the length o 

haun f fily deids and tie degtee f unsaliiaio 
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udlure lipids.- 
Lipid has no Commn Sinole. sbuueiure, The 

ST_cmmonly_aceuLng lpids_dhe iglycesideg 
amd phosphotupids 
) TAelypcesudes de Jals oils They hdsreelycerol bondeclb thsee fallip aeds TThse falyp.aoids aLe Simild the idlycekide.is called as imple lai elycesdldeydeTf the fatty aoidk die not simde the trialyceaide.l calledl mixedtheycehLde L) Phosphblip1dk.dhe foundin membames of anima dmd plarti theyLdhe_lecilh1ne Lcepkadung Phospo: libids caalasn glucesafatiy dad R also_Canlasm phaspheiic_dids amd a len meleudahweight lcahol 

-ofHHO ut23 
CO-CC 

u-COiH HO 23 
H--o-GHO 

H--oH HO-C-Gaa 
H 

eyceo 3fatty ade- 
Fat 

+3H,C 

.. ******* 
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unclonR lipide 
Lipids_ase more importdmt Sau.ce of eneray& mide maie enesay tham cahbohycdzcleA photein. 

RUZiglyceridessese AsLesehsre emesdy9the boody Lipids_are impotlami Campomeml of cell-membictr 
Stucliuse in eukahayotes 

layess opfat in auk-ulameors laye paovde An&ulalin paleclionAom sall cclesnal heal 
melprds dhedatoilami as_uilamink 
ALhide_are Componeals o ome em24me ple Smebmnek_ake lprde Ledistero1de). 
2Smelipidkdike waxesgine a fhotectiare 

Ceng-on the 8utgace ef leames slemsfhuls 
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Unit-1: Biomolecules Secopdoisp 
Cetabolites 

ProleinE+ 
Proleine_ dhe palyrmes2 made u farninn: 

ecids coralenlly dinkédAhzough peplide bomdz. 
hase are smost infottanliiubstincehinna lizind 
cell. They hare high maleulah ridht, randing 

p To sesreral millibnz.Photenzpeljoisa ainuz 

ncionk, sucha calalysl: Cenyme2)_hotmne elc. 

Arnineduds = 
Araino acids ahe bildng blocke of jzeteins 

hey hasre cae_daina Lains L mi carboryle 
OThesfumdiend say may also be_preienl 
These are 20 digeteniamino did: That make 
2_dllprateinemeath 

Each dminb diid is coaposed oa Lenlid 
casbn dlabanded ahydrid d CAkozyl 
uB am aunbjins aniauside chain 
R-gAeuip The 2emeal eimulai dmino dcidss 

H 
Carboxyl
group 

Amino- 

OH 

R 
Side chain 

fig. 6uclure famino a cid 

(R nepresente dny_one thezendlionatlguAc 
eg.: inlycine R-Him Seine R-0H _dnd ima 

_dld nine R- CH 
The dainn acide didge> in slbuclute by the- 

ILhaucnlan their Side chans Thu2 ome.amins 



13) 
cid is_disunduishe 1ommdnothe in.k 24nigue Side chain. 

SlucliSe of a beplide 
On hydsolysis pholens peslhdes dhe -formed eptides dte mdde up 9f_dmino_ deudeThey _de 

coralemtly bonded Todethe by peAtide bonds I{ The chan lemgth iS shoit (less thdn 30 dmino acids),- it is alled þelde zhile Londez chaing_dre called 
olypepfides oi pdeins 

Peptidle hondeahe foimed selueen carborepa aup me_dmtnadcid &the dmins up the 
nectdmind acid P2kide bond faimalen occuzs i d candemsdlon edeluon immling loss f a 2dtes melecule. 

: 

-

NHC 
ROHH)R OH 

N-C-C N-C-CTN-C-¢ tHO 

Peptide bond 
F Peptde foimmalon 

ucluhe oEAleLm 

olens dhe chains a amin aids stll AaLAeR Than pepldesThese Cmspounds appedhds Qiat. macmalecule2 witk maleculaslweidhts in the ande f104-loz,he numbe dnad sequen.ce f dnino acdsim thepotens la vakidhle in 
each potein :Aatens may diffe in numbe o 
peplde hdini pe pratel molecule 



Leuels o poteim sbucue 
Fowbasic sluclusal levels pholeing_are: ecagnised bymodehm vbtdchemuslk. They ahe calle as he pimahy, secomdasy, tesLLay 4ualetndy slucliuAeS 

(0Phmaryslzauliute e 
T 1s a dimeay segUemce e amuno deid damind a palybeplide chain. lhe a polbeptide chainds 3syatkesizedan d sibosame, it has_d icestaun 8pecLkc ninbe dmd Seguemce of_dmine- acidsOnly a fear plamt eateng existin this feim 

Aminy erk 

UOOOO C Carboxpl end 

Fig. imay suetuwre f peotein 

): Secondassp sluelwze 
Mostlond mlyheslude chains are dolded o CiledTbis bsings oul the Secmdary seuaauhe. he folding of the polypeplude chain ds mainlaned by hiydsadnbomdejoimel _heliuween adjaceni dmina 0., 

aidsTh2hydhogem bonals ca mekeliRen L- 
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TE.. -

|0xygen alom. ofme_amind ded dnd hyedioden alom 
the_dmino_derd 

he peshde chatin _is of_tioo ype ight-handle 
-helix dnd -pleated sheet. 

a)-helix 

7A A 
F -hetx- 

Th d-_helix is The most compa.anotm _Cailsng. 
is the idht-handed cailed slyandThe slucliuz: 
is slahilized by hydragenbanels belieendasycliagen 
-NHgsap and the byttegen az _0x4gem -Co 
eupaf tho jaithamino acid dusat_in the fepLiade 

ohain Athashhpdrgg e kond ie faisly eak 
The Lasge numbeszofkandA_ in vnlaed mdinlauns_a 

ableslhueias.e, K-helo tesns_dre cam mandm 
ain. 

kz nhai myasin im misclel ele 
Cilplcated sheet 

F:-plealed sheet 
The -plealed sheet izd sheet-like slhuchure 

not Lod-kike iliuchehe olyheplale ohgim is 
ully exTended lnat coileolas in -heli Tre 
hydradebandinsis in betnween hands (inte. 

idndAdlhesZhdn withn slamds Lnbha-slsdmd). 



35 
he sheeU_confos malen, consusls of pates alhamels tying side-by- Side Ihe hydhoden bond Dceuhs8 belueem caizbomyl oxypem ome shdmd dmd. amndaydsogem o othe klzamd Thelwo sladmds may ke_eitker fotidllel ok_dnljdallel. he plealed Sheels aefortnd un silk-xibtotn 

(C)leliaiy slauclure myadlabin) The Tkisd slsuclubal teel g prntetnAS kneum_di teiliaiy SUuclute, hichdn roluestheoldeng_dnd toilind af d polypeftide chaunlo produce a campex dlobula shafeÍhe folding brind lodeihe alweamine dcidk, which. dhe otheise scattehed alangthe chain 
The teliaisy sluclineis mainlainedby ypes bonds 

2isulphide bomdsAdisulphide homal S-S-) 

lhe 

is gomed belweem 2 CysleAn residuesi) Hydsogen bondsHydrsgem bonde are formed kelweemdmide hydrogem kcahbonyl ox{Cem the polybelude backbone 
2D).mie bonds-The&e hands are formed hem anaudie dndhdsledmns deid are AonSed idnd lie clase lodethes 
v Hydiophabic honde -7hese ahe choizmed becaue o tendemesy the nen-poldhside chains of neulAal dmina edcids To closely dSsociale zuitk me amsthel 

Cd eudiRinasy slhauelue. 
Tt ÅefehsLo the assaciahon moe Tham me palypeplale chaims lo foima 4lable unit. The eteun consusls idenlical_ unlk, tis_eteki 
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Saud Iohane ahomoyenus qualeznaky stiuetuhe 
the uso2me28 Hi4 M� f laelie _dehgclisgeznd 

Zf tke unile are_dissimilass the potesn ia Saiel 
hdae hetergdemo2is quatebmary sUuclure ed. 

hdemoglobin hich 'consisik lwo chauneand 
ZwnB-chaing 

Primary structure 

Amino 
acids 

Amino end d 
pleated sheet 

25 
Amino acld 

B-sheet 40 

hell 

Primary structure of transthyretin -helix 
70 60 

Fig. 14.4 a-helixs and B-sheet. 
75 

Secondasy. Sudie 

115 105 

20 V©OO-coCarboxyl end 12 

Fig. 14.3 Primarystructure 
of protein 

Quaternary 
structure 
globin 

poypeptide polypeptides 

TertiaryL 
Structure_ 

-Gobin 

Heme- 

group 

-globin polypeptides 
Hemoglobin mclecu!e 
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R1ologicalfuncluong fpholetns. 
Prolens dhe presentimall tho issueg Many pznteins hdne special physiplogical gun
ion (1Menmbsame proteins= Prsteini L Lipids -foim the malaislhuclural Campônent of cell membiames Many emzymes ahe_ass2cialed 2itk The membdme Enymes_'=naymes_dkespecial hatetne 2hich idhe capdble of calalyskng specihe ereaclioms hey ahe sbiacalalysta, hich imfluence the ale of chenildl 2eadom_ilthoulundergoin any chan Themseles. Allem2epmes ake phateing HOmanes kee~al hoimnes aLe peptides_dnd oteing hey play an umtotlaL Bole in sepiulalu metakalue redclions 

load þrateins=The blooed proteing include tk 

P 

plasmd plateimk amnd haemoglobine (5Anlibtolick kamednlibioticr dike_prdmicidin S yiosidin lfeni penicdlinl dhe jeplides. Audeopoteng These die Comugated pableins Crutein tnucleic_acid f cell nucler. 

.. 
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XSCmd Metabolites- 

Pltntis Lodrtceavdiely f Campounds, 
htt atn be divided tnto pimary meldbolites& 
e cmdd meiabotitet. Pimas melabolites ade 
ewential yos the susviral q he plamt. Tt Theu 
includeStcqd>8. yoteins_dnd. amino dcids. 

ecandats4 meläbolil�s d.e The compounol 
hich dse. 1.ot dieediyisivoluecd in the noimdt 
awt deuelerment K*eßiordhuclion Qthe pltnbs 

Ihey Lmclides tatnninc, tesfenaicls,fltonaids 
alkaleids, essenlidl ailk _agamic ccd 

Aiolodicad~inclions ef Tannin 
Tanninc dhe_dsltebiled in spectes thsoltphaut the 
iblant kauddeu They ahe foundin dant, stemledes 
seedsand bucds /7hey ase_cmmmly fernd in the 
baska betá gymnosbe`maR_aS uell cR_dngiospeim 
High_concenl~eltioispresemtinbazk qoak 
Minesd dnd chestntut Tiees dome amuliee lLke 
iBohdpinacede,Cucusbilacede_and_labaNÅdCedLe O 
iConlain no lannin 
-7he besf knosn humam dielasy Snurces lahnine dke 

tea cind_oine. APplejuice k giapejtuice ate high 
in Jannine Cofhee. pulp also_cmlaisn.e law To Teae 
LdmauntElannins. 
ldnnic dcid is uSed aidhoma imdxddte2ntin 
alcoholic_dsinks 

Idnnins dhe alsouSed al_cldhufytnd cdenla in The 
iine induslsy d slt dhinks okjuices 
Tannins dke uSed inAdnning of leatke 

They dhR U$Ed n phodudlon of ieDd ddbdSire 

Jannins phalect the planl_ fem_ alhodems 
ldnnins dhe effecltve in enhancknd milk Þocluclion& 
ool also chcclno fttnst gastsointestinal ptdles of 
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1 

dnnins hdue 8hnon potemlial anliaribal,dnlibadesid oththetsztie ebheclk 
Tannne_ can be used as st imhipilosy_ the 
Suface ef steel. 

(RBiologiccalfiundtions oftezpemoide= 
lekpemolds_dke made 14p op i30hrene unilk cnd ahe uncl um all pplan7e Theyae thr ldhgezt uh osecandahp metabolites &dhe kolidile.Je they esapasdle _edsily 
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