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elements in T_D_U&_nﬁr processes

—~> Essential ond Tyace

= The ww.r.m.n._ of hw..m._.j..m,wﬁ of ___c._ﬁm odmnvﬁnwg O¥ rﬂo__n.m“ﬂnr* mwﬂn_m_ (plants ond animal both)
i5 known as ruﬂonfﬁg..mfm- Thus Eoﬁtﬂ_ﬂj‘.mg is the megﬂm*m of life.

» Bioinorgan <« chemi miw.ﬁ& g

m.mo..so.nmnj;_n. n..:m«j..m.i& is the bvanch of ﬁng..m?Mw N Wwhich e m.-.:&& aboukt the
w.,mifntﬁw vole of etal ion in Eb__n.m,.np_ m&m#mgm-

These wetal ions ove wesponsible Sor ?..InIﬁm ov nhibiting veactions n rmo.om,.np.
m_ammm:_.ﬁ?

- Essenbtial ond Troce elements=s

— An essential element is that which s vequived Hor the mainterace of lite.

- 30 elements axe J.mnomj._ﬁmm as essenbHal for lite
— Tre elevnents (yhose [ens

called buwk elements.

pYocesses in plants amd animals.

oxe pyesent in _u..,oﬁu@“_nhf. mﬂ_mfmg ™ bk amounts axs=
€3- C,H,N,O, Na, K, Ca, 3@ .P, s and €| .

The elements (whose fens awxe present in _nu..,o..c.m__ﬂﬁn,ﬁ mdﬂ.ﬂmg n btrace omouwnts oge
Colled trace elements. e.§. Trace wetals:i- V, Cxr  Mn, Fe, Co,Ni ,Cu,Zn, and Mo.
Trace Mon wetals:- @ si, Se ,F amd 1.
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— Essential elements of )ife axe given below

I.
s Essepbial to all anmmals
] o @ L] L}
B"|C [N |O|F and pants
] s ] v . -
Na™ | Mg Si P1s|a e gssepbial 4o severval class
K* | Ca* v' | Cr [Mn [ Fe"|Co®| Ni |Cu"| zn" Se |Br' of ammals ond plants
& ® E 51 2 e
- - & &n R ssePtal to o wide va M._
of species n one class
Ba

— Al the essential ond trace elements ave mmot vequived by evevy Plapts  ox animal .

eg- Na s essential for humans and animals but vot ¢ bacteria. some plants requive
Al , B amd V but human do mot ryequire +hese eleMenyts.
— Some essential clements Erove to be toxic | even fatal , Wwhen +token n S,,d_:n.ﬂ
concenbration.



Learn Chemistry Online

- m_,o,oa._np_ vole of trace elements axe @.,33 below —

Metal  Mass/mg  Biological roles

\Y

Cr

Mn

Fe

Co

Cu

Zn

Mo

* Tvace

0.11

14

12

r

Enzymes (nitrogenases, haloperoxidases)
Claimed (not yet proven) to be essential in glucose metabolism in higher mammals

Enzymes (phosphatase, mitochondrial superoxide dismutase, glycosyl transferase); photoredox activity in
Photosystem I

4200 Electron-transfer systems (Fe—S proteins, cytochromes); O, storage and transport (haemoglobin,

myoglobin, haemerythrin); Fe storage (femritin, transferritin); Fe transport proteins (siderophores);
in enzymes (e.g. nitrogenases, hydrogenases, oxidases, reductases)

Vitamin By, coenzyme
Enzymes (urease, some hydrogenases)

Electron transfer systems (blue copper proteins): O, storage and transport (haemocyanin): Cu transport
proteins (ceruloplasmin)

2300 Acts as a Lewis acid (e.g. in hydrolysis processes involving carboxypeptidase, carbonic anhydrase,

5

~netal

alcohol dehydrogenase); structural roles
Enzymes (nitrogenases, reductases, hydroxylases)

pyesent in an aveyoge TOkz humam.
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A

?» Nle ,....H,_Uf.._m_ln P jm_ NSy

= Povphine ligand is a .qmjm mmm#mg which contains Hous ﬂ_aﬁo._m .n.%&m.
— These 1m.n,nc_m «,_jmm ave linked +Uam+_33. *f,qoc,mr mMethene (=CH-) wximmm_-
— Posphine has noﬁwcmnu*mn_ double bonds-

~ Powphine has four N- atems. These N-atoms pxesent 'Iin __udﬁa_m i_ﬁmm,

Twe N-otoms ave pyresent as NH-gvoups and two ave as N-atoms.

- Tf twe psotons  present Tn NH - gUPS ave vemoved then all foux

N- atoms can coosdimated to MY metallie Jons(MH2= ?‘.m+J ﬂm+p~ N )

to  +owm complexes which oxe called Zm.nn.:o_.uo.u.wfadmﬁm- h_.m.,_‘ atxuctuvre of

Do¥PNine cental iV

- These comoplexes axeE meutral cemPlexes and n these Complexes, ﬂ_) . ‘ &

foux pyvyele ¥in 1,23,¢4
_u.oiuf,..:m acts as  tetradentate &mjnmﬁic.m _ﬂmﬁsm.

~ Metalloporphyines ave hkicinoxganic compounds ownd play o vital ~ole
in _.u,..odom..nﬁ__ b,am#ﬁg.

— The Se of central hole (w the cemtere of poxphine (s ideol fox
accomondation ofF M** {ons of the elements of Lirsk transibion

SeEIES onad Tﬂ@fﬁd‘ alkaline eaxthn ~vetals.

Tm stwuctuse of

Metallo pox Tcxmsa. We
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— M*?* jens of opptopriate Dize ave suxyoupded by foux N-atoms of fo,q__urﬂ_%_ﬁm .a.:om —_—

squase planas mmogm!& and other axial positions awve avaliable Jur other :mntsam.

T4 +the sige of M*? jon s smallexy +than +he size of +the hole |, the povphine ijnap

pecomes ~uffed-

IF the s\3e oF m+2 o is _bd@md than +he sige of the hole, it cannsot Hit into +he

hole  and mﬁ..u,&m out of Squave planaz nﬂﬁﬁu...j..ﬁm four atsms. In Such case Metal
isn sets obove

the po¥phine ¥ing which kecomes domed amd acquires ﬁa4§1,wn.n
Styucture.

oo 4.004

Examples ot Metallo porp h 4 ¥Ine |2

Heme >

Im_.im is  Fe(n) ﬁcﬁvrdﬁﬁm complex in which Felh) cooxdinated
+hvought four N- atoms of phorphine in Square planax mmbdﬁrm
Fe(w)-N bond fmﬁmiu 5> v 22A°

D
-+

L - Styucture o Heme

\

D oerdatem \ - . . 1 o - - ) .
oYy (A ) POTE] XINE C65M =
ﬂ;b_ VML) _.:.Ln NE _1«.:;;_ x&
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(2 ) - ‘23304 1 .
) CnIoxopngll ¢
— _— L

o vro#omu:&fmrn cells contain green pigments whidh can abssyb solay

enevgy- These —_.@_Jw D..r..mu.ﬂﬁ...jm_ _u._.mqgm.s._.m ate called .PT_Qud_uT.&:w.
- qufomdﬁ.fsmin cells centain +wo .J_vmm of ﬁfqﬂdvrm:m.
@ chlovophyl oo = R = CH,

@ chiowophyll b -5 p= cHo

Both chowpnylls 0% planar complexes of Mg} with fu
.__...;..d&mi m‘.._uI:_m ot +4he covness of a squave Plamas . These
N - atemns
Chlssophyll
technique.

ove paxt of pgrvole ;___,:...mm‘

o and b can be (sdlated £m,5m Ofﬂgnﬁo&.quﬁfn.

Chlogophyll o omd b ave gween but their gbssyption specira

<H
ﬁu.I_m B
.n,TW CH3
CH,
|
o n.wﬂu: CHa
\
cH
- ﬁONhNaI‘wm—
,r_& Chlo m.,um\__ﬁm: 3 .m.H.hI.w
~Wlorophull . R 10
chlor 1.&. b R=CH

ave m_..m__,iu‘ di Hevent.
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Muoalobin (Mb) :>

-0=0—
3&0@505 iIs o heme 0054«9"5._3&‘ protein o¥ wetallo- pyotein o Qjmwu.:ova.q_uf,n.__.«.._jm.

-

Mb way be viewd as a ynonomew of 7m§om—ogs (Hk) ond is wmade wp of one heme
unit connected 4o one globin mvo_&vmﬁﬁmm chain).
In Mb,heme gvoup is ewmbedded in the cvacks Hoymed by the ﬁnﬂ?& of its .uo&vm__uimm

Chain. oo~ oo~
The ?o,a_um_ommm chain in Mp contains 15 4o 160 amino (Ch), ),
acid vesidues. ch, oM,

The vo_awmermm chain in Mb 18 coowdinated to ivon otom of

the heme gvoup through N- atom of listidine-

Mola¥ Wwass of ™Mb 1s abouY (7000 . Cvy= o cvy
Mb which has rot taken up oxygen is called mmoxmugdom,or.s

. e " . ﬁl—.w ” CH IﬁIﬁ,
(deoxy- M) oF Simply yoglobin. while the ?aom_ar; which has N
taken ULp O, is called Gxammjn.ﬂmn_ jmn_m___cf..j oY D#ﬂgmom_ar:ﬂ z«s “n
Coxy- Mb). il nz,.,.
H
:z\n '

|
. ._m,.._ Deo y_&.t | .a.JMﬁ,._,Nu.__ abin
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;.rcx_u Mb :
- uvmoxm_n Mb 1s a .P.,_:m cooxdi nated molecule

ond has squarve pyvamidal geomety.
— Four coosdination positions avxe occupied GM‘
four po¥phyrin N-atems & Lift copoxdi nation

positien js occupied rum. N- otom of
itmidazole of a hiskine ~esidue (which is

linked Wwith prokein.
Deoxy- Mb has weak Ffield and I_,m_) sPwn

complex . This complex has parxamagneti <
ratuxe due to 4 unpoived electvoms.

— The Ffe-N atem distance -~ mmmowm«a

(218pm) lavgey thon the
central hole of powphywne

. : 218 P
¥ing - Thevefove , Fe lies ....l_um.__......z T
akove the plane ofF fouw P ,2 |
N- okoms. " -
Hg. eoxy - Mb

.,._. C .,_

Mb:~>

- Dxm_e?.:o s a Six coordi natred Molecule

and has octohedxal &mogmfmi

— Five coovdi mabon ﬁuomﬂm_u.ﬁh axe similav
to h..moxm_t Mb and sixth costdination
posibion 1s occupied w& Oy

- Oxdl__c:u has m.w.ﬂdﬁ@ field ownd low Spin

complex. This complex has &;.Déﬁﬂﬂi.mm.n

Notuve due o mo
— The Fe-N atem distance (200 pm) wmatches

the size of centyal hele of pPovPhyine

H= N mmdowm,j

unpaived electrons.

¥ing- lhence Fe(n)
becoemes na_u_nﬁn.q.

- The welease of stvain

energy of S.p. Stwucture
compensofes +he \ossof
_:P._iﬁa eheTgyg in going
ﬂ-.g/ C:Ne S 4o CN & [
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_,J._,..,,__Qlw.uun_..__-_w _F.:.RH_,E cuxve fox ™ au.wu looin 2 ?uﬁlﬁﬂﬂ@hﬂ“&ﬁ lllslluxﬂl._ _uo‘,mnm..iv,ﬂm%MMan
— The m.qbrmf between present Ooxygen of Mb and pPav el | m — e
pressuse (Toxx) of 0O, in Eﬁmm and ywuscle s called .‘m,:u _fo
Oxygen- binding cuwve. m. ] _, _
This gvoph Shows that ot high pressuse Mb is moom m __E.HH.” ”
0, bindey and vﬂﬁ(&:ﬁm in fﬁmm and ynuch poove¥ P - . : -_m___” _
bindes at |ow pressuve oamd ﬂﬂnao&:& n  Muscles- J de_mj w_,w..‘_,_;_m 1 . ”
Cusve -Tor Mb | '

o _A\ ole o r Mb ‘_ 2} _D_ \ .i

_in_biolgical sysiem:>

—Povtia| Pyessuwe of 0,7

— The 0, \ibvates rd Hb is token wup .um Mo to Foem Oxy -Mb (Mb0,) - This is called o«&@mgio.s

—

of Mb. Oxygenation o\, o
s i of Mb &

As +he blood wuns in oxtexies to  the dissues | 6, bind with Mb0, is becomes free.
is free 0, 1s used in +he combustion (oxidation) of food ( Glucose).

GHR0, + 60, ——> 6C0, + GH,0 + 38ATP (Tn fovm ot enevyy)

— These ATP wnolecule pxovides enesgy to the :...,_Dm G...mn-ﬂ._m«s to pewtorm etabolic activities

and to waintoin Gon._& ternp. HO IS wetdined Gm Hre _oon_:m and CO, 1s smbived
ith hemoglobin to <Qawb-awinoe rmgom_owwsuETﬁns decsmeposes to give Co, amd hewoglobin,

i 1 [
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h.u. O _d,_ru.h,_.,-.r..lr‘..._ 4 4

— The humon contains aboul 4y of iom. Abowk To'/ of this is found QE. pmo....w
as hernoglobin. Most of ithe Yest is found as Fexyitin. cHy o8y
Ho is o Feln) poxphyvine. Hb contans Four [dentical units orvanged
yougoly ¢m7.n.rpm3_£. Bach unit has one heme gyoup. (fig.1) _— cis
Molax wass oFf Hb is &5000- L —

In +the Hb structuse m..rm v), 4our heme groups ove vepresented w_.m_.H‘ Heme gvoup

05 heme-J, heme-2 , hemme -3 and heme- 4 which axe bound ._ nﬁ:u —

4o w_oru..j 140#@.; on jts suxtace. Thus Hb js Hewme §¢Es._5,m. CH, ) 00 u.mrmhzm
protein, The +outr heme gvoups ave subunits of Hb. Insn.n_.

— Hb is an octohedval complex of Fe(i). Fe(n) occupies +he centyal s cH),000-
position ond the four coxners of the squaxe ove occupied by .m_wr:z
N- atom of heme gYoup . one axial Position is otupied ..ud - _, ,\ % ;
atom of histidine ond othex axial positien is OCcupied .ud HO  ickia: 1nL. 1_." ,
wolecule. * M” ) 1 = Heme

~ The HJouy sSubunits oxe lipked thwugh Salt byidges prvesent b/w e T — &
the “oux @o_cnﬁum.mm chains. These salt ,o.awmmnm indvoduce stsadn "N T.u_ T
Hbo nolecule.
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Hb which is vot taken up 0, is called lm_uxm.. hemog lobin ﬁ&moxu-xg o« mm:a;__..m rmﬂsom,or.._j
While +he hemoglobin which ihas token wp o,
Ox&fnd:om,o bin ﬁoxmn Hb) .

P..O.ﬁ?@ﬁ.md.muu.,ﬁ be ﬁ..a.um|m|j.:-iru and HbD,:=»

deox H.Tw.mlﬁum_mﬁ,:; ﬁ&mnw._.“st_u,v ox Hb

I,.@s spin complex of Fe(u)

No. of unpaixed e~ = 4

ﬂn&Dﬁaﬁmﬂth

In He | since Feln) is HS | Fe (v has \avges

vadius (0-94°) : mmms& _952 in sige , Feln) just does

Mot Bt in +he centve hole of posphyzine wing.

e

Thus Fe () |fes above +he Plane of the fouw

N-atoms of Po¥Phy¥ine ~¥ing ond +Hliked towaxads
N - okom ofF hishdine-
Wwhen Hb Ccoovrdinated to O, , it converted

is called Oxmmmﬁnfum Tngom_nrmj o

—

_Oxyhen oglobin m_oxm -Hb) o3 HbO,

-~ Low spin complex of re(n)

-~ No. of unpaived e~ =0

— H..Dgﬂmﬁnﬂn.

— In HoO,,K Since Fe(uw)is Ls, Fe(1) has smallex
wadius (015A7). Being Swaller in size , Fe (W)
gits iIn +the centre hole of duo.ﬂvsaisﬁ

¥ing- Thus Feln) \les in +he plane of the
four N-aksms oF porphyvine ¥ing

iv to Hho, -Thus Fel() of Heme uwt

Wil chonges feom Hs ﬁvpﬁ.épmﬁnf.nu o rmﬁ.w..?ﬁnrm\vninv.
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—> Oxggen v:_&_j cuxve fox Hemoglobin ;5 Foxtial pressuve —

In uscle

- Tha mﬂnlvf between present Oxygen of Hb and pPaw ti<l |

pyessuse (Toxx) ofF 0, n Hcrjmw and ynuscle §s called

B
r

=
o

Oxygen - Ejn:ﬁm curve.

- This &.nn..ﬂu._... shows +4hat at Tﬂmf pressuse Hb is @aDn_
0; bindey and vﬁmdn.,,:ﬁm in ESmm. and ynuch poower

% Gatuyation

.W.Au Dx&mmj bindi ng

Cusve $ox Hb

=

bindes at |ow pressuve cand v,.,m.___ﬁ.:j& n Thuscles-

N—

Poxtiol pPressuxe

n lungs
Pt

- Role oF Hb in U._.u,.ﬁ“ni maw,._nm,‘ﬁu_q_

— 0z is Irhaled in the lungs. In lhuman lungs , since paxtial pressure

—Portial Pressuve of 07

of 0, fs high, 4he inhaled ©, is binds Hh present in blood n f....jmm ._..G._”u...ao&mmsiﬂ_

f.n,_.ﬁom..o_ag (Hboy) , called oxy hemoglobin -
— lohen

xeversible .
Ingﬂm?wﬂj + 0 = _Dxmrmgnm_orms ¥ O

o Hb (containing o) + 0, = HLD, + HO.

R bind o Oz, H,0 present in Hb ¢ veplaced w_,@ 0; - this weaction

{\S

— As HbBO, vwLuns To Ythe Musculary *issue AIa.noc,mr avtevies dhe _u.n:\io., pPressuye ot -
n wuscule tissue decveases ond HbO, libevoles O, wWhich i= fuvther proceeds r,m Mb.

HpO, —>» Hb 2+ O,
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— Feln) pvesent 'In Hb con be oxidised to Fe(in) undery controlled conditions to foxm Fe(in) prokem

called Met- ngu&_.o_u,,j. Fe(m) - pvotein s xesponsible +for byown colour of old weat and

d¥ied blood.
-~ Bohy eftect .
- Oxygen atbinity of Mb and Hb yoxies with pH yalue of wedium. The vaxiation of
oxygen ﬂhﬂ:‘,*m of Mb ond Hb with pH of mediumm Ts called Ppohy effect.
— In Other woOsds the effect oF pH on 0, upteke of Mb and Hk is <=alled Bohv
effect.

- Comporison b/w Hb and Mb 12

~ Hb avnd ™Mb belh ave Heme _.ud.n_._unw,:s.w.

— Both ovwe émw.n.:o_uo.qumism.

— Both axe @Don_ O, binder at __aﬁmf pastial pressuve of Gh-_oc_,n in case &% low pavtial
pcessuxe of 0, , Hb s Pfor pooser bindex.

on Ts lies above +the plame of four N-atoms of —uo.qum_q,.jh

_..
|

— 1n He oamd Mk, Fel(n)
.n._jm.
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alkali and alKaline eaxth metal \ons ‘ {!

Jica | | net s with special weteverxe to cat*
Role of Not ion:>

Na* fon is a wejor cabion present in extva- cellulay Fluids of amnimals and bhuman rﬁdmm.
sodium is present +{o o @oﬁ_ extent in bones as phosphate.

Sodium 43&5& exist as chlovxide and bicexbonate .

No? ion used +o achivate cevtain engymes in amwmal _oamq

Tne excess intake of Nat {gp Thay cause Taﬂndknmﬁm,ﬁﬁ. The salinve water containing

nxn.mm.m.,cmﬂéor-ﬁ_qomzbh__.mrp.nj.mc__,wﬁ v—.u.ﬁ...mDﬁﬁ D.J.‘r.ﬂi.n :.ﬂﬂﬁwﬁnﬁmmow gxmni..m o.w
Na* Jen.

Nat jon Yegulates acid- base equilibvium.
Noa s essenbial Jox

muscle conbtraction.

the Lovmabion oF HA In stormach and conduction of nerve and

Hexbivoxous animals look out for salbt-lick +o  ynake W +ther Na ﬁﬁ&dm.«ﬁﬂ# because
.Ia.n& do not mwr. .«mn_......_._,q_mn_, amout ©°f Na FPrem <mmn¢0§nw-

HwD_mofmﬂvm? wainkaining osmolic pressure of the Eam.m .EF,.m. +fo.q.w¢m protecting
the _ocn—m agoinst Fluid |oss.
It has a ~ole to v.ﬂm in pYesewvabion of @gﬁnpﬁw:#& of the cell.

The injectoble wedicines axe dissolved in sodium chlovide belose t:mm ave jpjected into
hurnon ruon_.m.
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— Na* ipn i impoxtant in nexve action and N the Fhe Ffunchon of heaxt.

Nat ion is TYesponsible for Hhe tyvonspoxt of mfnowm and oammine acid m +he cell.

Role oFf Kt ion:»

K* ien s goatm_ present iy intva cellulax £lwid and in extra cellular fjuid-
k* jon is essenbial for mMmesve impluse and Muscle conbtration.
kKt jon e essential fsr all s¥ganism except blue green olgae.

Tt is j.,ommdow,n_u toxic +to 4193.30“,“ but anly when injected ..qun../xnﬁocm@-

Tt J.mmrln.w.om acid ~base equilibyium.

It Cootsols o0Swmotic pyessuxe and Warer verentiem.

Tt is impostant Loxr mmetabolic Functions , pyotein mw_ﬁ.;mm.ﬁ and ewvggme On.ia..*u.

Not = Y pump oY sodium- potassium puUmp o Sodilm pump -2

b.mfoc,mf. Na* and K* iene ave Dfmd&np:& similay | yet g&o&._nb_ vesponse for these {ens s

ditfexent. Na* jons oxe pumped out of cygre-plasm ond Kkt fons orFe pumped in cyto- Plasm.
s transpost of ions ls colled Not-Kt pump o¥ m.%:..urm sodium  pump.
This pump irvolves the active toke Lp of Kt jon omd expulsion of Nat jon.

The diffexence In cownentration of the two fons ipside and outside +he cell membrame

produces on electrical potential, which is essential for the .P;«K.Ig,,ﬁm of mnerve ama
muscle cells.
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_— Immfm& intake ofF Not s d_.mxm but theve (s Yo such wisk from T,,w.:md intake ot Kkt ions.

= No* and k* ave present in 4ne ved blood cells. The ~atio of these Town in human,
vabbits  vats ond hovses is 117 . ITn cots and dogs —his ~atfo s 15:l.

— The enevgy for the tronspost of Not ond Kt jon is provided .om Ahics Sam,.dfm._m of ATP
molecules . Kidney and brain cells use about 70-+. of the enevgy from ATP for the
tyansport of jsns. For each T.dma.a_xmbn_ ATP Wolecule |, aNo* [eopne ave transport owt

of the cell and 2Kk* iens ove ‘transported inside the cell.

3No* (inside) 4+ 32 k* (outside)+ WO 4+ ATP T—3 3 Nat (outside) + 2K+ (inside) + ADP™ 4 HyPO
The met vesult in Tnovement of one positive n_:.p«mm oubhwavd
pe¥ P&n,m ond hence sodium pump is @_nn....d.&bd.,.n. W Nature.

@) Role of 1@@ ﬂ.&.. jon -

e ——————

—_

plasma.

— ga.fu. _urudﬂ importont wole in ..530.3& Yetallo- engyymes.
Mg+* is present Tn  chiovophyll amd Chlovophyl ﬁ_nam o wojor wole in vro#owdi\;mm._w.

3.@3. salts oxe used as vemedies for costipation or.nn:& v livey and mo: bladde®
disoxdess.

- Mg*? s ~equived Cor manyg  engyme activities.
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sm s pvesent in mang  enzgmes like phosphatase

aminopeptidase etc.

>

Lohole gyains, fxuits ond Vegetablse axe wich Tn Mg
_S.m &mhrnﬂnsn& in plants mmmﬁqo&w the grveen colour of leaves.
Mg defficiency Tn human s jndicated by tetanus like cyemp amd swelling of oxterial

walls.-
-2 »
Mg** lfen combines with ATP and ADP to Howm [mgCatTe)]”™ and [MgCADP] . These

complex jens awe present {n  intra- cellulay Huid-

Role of Ca** ion s

Ca is a wajor constituent of bones and teeth.

The Leeth enomal s a double salt of nn-_n,:.»g‘wopuhﬂctu.nnmu.

Ca is prvesent in bones oF humans and animals as calcdum phosphate.

This ion s .Ea.m on jmpostant wole in muscle Contvackon ,

The ~nalnubvitien in children Ts due to Cat?ion.

a92/. ofF +the _u_un_m_ calcium is  Haund in lbones and LA s found in the _oamm_ Lluids.
calcium in ,_oama fuwild is of great importance jn  ‘olood DonF_Dmoﬁ_ in excitation of
muscles, newes ond in wainkoining  yweynb¥ane pevmeobility.

Colcium {on plays om importunt vole in bloed clotting amd heort beot:
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Colcium pyesent in bones in both cwystalline and aworphous Foyms. awm ov phous Howm
s predominant in eavly life but

\ater on the ﬁ,.dm..uo.__:ju Jorm takes over In
adult life.

ncm_.ﬁnn._mﬁnm of co** jen causes _umruﬂ.am , while excess of {ts causes calcificabion.

Co** fens also impostant Hor sStrabilisatien of protén structuve, as & Mmessengex

Ca ~xich Hfoods gye

spinach , eggq, Yol and other &nr..u.m products -
When we consume

Co, it absesbed Tinte the bled in  swall intestine .The gbsovbed
Co 15 deposited on Ythe pupes o excested-

- Colcium pumpi?

— The mhaintenonce of

lowws comcentration of (o in the Intracellwlar Flkids 1= dene

Fm_ biochemical process knewn a€  colciovm Pump ov Cot*

pump.
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aktomospheric mitrogen into useful mitwgenous compounds
s called Nitwogen Sixation.

— Nibtrogen pYesent in wikkogenous compounds Ts called +Fixed o¥ combined i txogen .
used oy ﬁmwﬂomhs. Fxation —
(2 WNatuyal wnethods

Fe + Mo

—

< 2NH

sse'c R
200-500 abm Ao

Pt

X

o700 K

2N0 + O, (Excess) —» 2N0,

4NO, + 2,0 + O, (Excess) — 4 HNO,

Niktrie acid

—>  4NO + GH0
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2N0  ((Nitric oxide)

Ny, + 0, &=
INO + 0, ———> 2N0, (Nitwgen Pevokide)

AN & TRD 8, ey SRy (Nitvie acdia)

EU_ Ssunthesie ot aynmao NILYM  Salts amna DI tyates -

— NH, obtairned Hom Habex's process awnd HNO, obtained fHoem Ostuald's pryocess amd
preparation of armmonium Salts ond

cam be used Hfor +the

Bivkland- Eyde p¥0cess
nitrotes which ave used as Levrtilizers.
- Calcium 1...PN__P5%‘:HH. ' >

.,Hm\u _”m.d«i.?m s1IS © 1 Ciu
CaC, + N g00-|000c CaCN, + C
2 "
ixtuve of calcium ndnﬁﬁaﬁ\.mn amd
Carxbon §s cColled Nikyolimm omd used

as Leyblizer

Nitrides =
m.3m 4

LAl + W,

AN+ B3H0 —=  Allon)y + NH

Ng —> WgzNa ﬁ?}b%ﬂmmﬁﬁa nitnde)
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,._ .r...,“nnm_ _._ ,L ,_...I#.._... ‘L ,lr ...wr_ { W:..L.. K ﬂ ‘.
— Due +o _.,m___.._«jT_jm meﬁfod@nw (electwical distuxbance) O, amad N, comwmbiw o .ﬂo.q:a NO
N, 40, —> 2NO

4NO, + 2H,0 +0, —7 “4HNO,

—> Calwo3), + CO, + W0

2 HNO; + Caco,

present ib Stoved in
Soil Soil as plamt
fo0d

"

k) By _w__&.ﬂaﬁ:u_ﬁm bactexia 12
= ﬂHL — — E— — et e

Nitrogen .n_,ism bactexia , called sywbictic bactexio live in +he woots of leguminous
atomspheric N, into nityogenous cempounds

|

plants . These bacterioo convert +he
which ave consumed n.m«mn..w__m Uﬂ».I..rn plant s . Tn wetum of this , bateria gqe¥ +heir

own food From the plamt-
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= Tn Mmoatuse, +the #Fixation of N, takes place at the sSoi\ temp ﬁo,an:jodm temp) omd

otomsphesic pressuve +38;m5 metalloengyme 3&33& ﬁ.ﬂgmmjurmm‘ (Fe -Mo-5 protein)

N, + 1ont 4 8e- — 2NHY 4 H,

The energy wequited to brveak N=N bond is pw¥oVided H.m ATPp Molecule .
Aftex  supply of energy ATP s cenverled in +o ADP.

Electrons awve supplied oy % eductase (Fe - € pr¥otein). These electwons ave
used by mMikkogenase IO weduce N, NH, ox vt

NH, obkalned above (s converted into nmitvrate or Mitrite or may be
(ASed nﬁﬁmnrm W the m@i.fsmw.mm of awinoe acids or other essential cempounds.
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