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“7/E5§0nﬁal ond Tvace elements in biolggical processes: -

- Biochemi 5hai Y

= The study of chemisty of living osgonism ox biological study (plants ond animal both)
is kvown as b?ochem\sha- Thus biOChom'ush'a is the c)nem'\s&a of life.

> B.‘o'motaahnc chem"stra_:_o

Bio'\naaan‘\c chem'usba ie the bvanch of chem'nsh-& N which (e stuad about the

signiticant ~vole of netal ion in bidogical systems.

Tnese metal ions ove wesponsible Jor fthoH\na or inhibiting veactions n bio\oaicol
sas\'ems.

> Essential and Trace elements:sy

An essential element s that which s vequived Hfor the mointernace of life.

30 elements ave vecognized as  essental for life processes in plamts amd omimals.

— The elements hose iens oxe present in b\‘o\oa'\co.\ sasl—em n bwlk amounts axe
colled bwk elements. e.g. c H,N,0,Na, K, Ca, Mg . P, s and CIL.

- The elements twhose fons ave present in b\'o\oako.\ suc*:em in trace omounts oge

Colled trace elements. e-3- Trace wetals i~ V, Cy ,Mn, Fe, Co,Ni ,Cu,Zn, and Mo.

Tvace Mon wWetals: - R, Si, Se ,F amad 1. ks
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— Essential elements of )ife axe
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given below

He
8| ¢* e
Na® | Mg’ si* - i
K* | Ca* V' | Cr [Mn'|Fe"|Co®| Ni |Cu’| 20’ Br
Sr Mo® cd’ Sn P
Ba

» Esseptial to g\l ammals
and plants

® Essepbial 4o seveval class
of awimals and plants

® Essential to o w)de vomeh
of species in one class

- Al the essenbial ond trace elements ave Mot Yequived bu evera plapts  ox animal .

e-g- Na'is essential for humans and animals but ot fyx bactexia. some plants Tequive
Al, B and V but human do mot Yequire +hese elements.

- Some essential elements prove to be toxic | even fatal , When taken n hia\nrf
concentration.
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= Biological wole of _trace elements axe given  below —

Metal  Mass/mg~ Biological roles

v

Cr

Mn

Fe

Co

Ni

Cu

Zn

Mo

0.11

14

12

4200

15

72

2300

5

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

Enzymes (phosphatase, mitochondrial superoxide dismutase, glycosy! transferase); photoredox activity in
Photosystem 11

Electron-transfer systems (Fe-S proteins, cytochromes); O, storage and transport (haemoglobin,
myoglobin, haemerythrin); Fe storage (fermitin, 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)

Acts as a Lewis acid (e.g. in hydrolysis processes involving carboxypeptidase, carbonic anhydrase,
alcohol dehydrogenase); structural roles

Enzymes (nitrogenases, reductases, hydroxylases)

¥ Tyace -mekal pyesent in on a\:ezaae TOKg hurnan.

DR.VIRALKUMAR PATEL



HVHP Institute of Post Graduate Studies and Researcher,

= Metallopov phy¥Ins:»

= Povphine ligand is & “ﬁna Sygstem which contains fout pyvole ¥ings.

Kadi

-~ These pauole x’mas ave linked {-oae%hev {—Mouah methene (=CH-) bw')daes.

—

Poxphine has conjugated double bonds.

Posprine has four N- atoms. These N-atems present in pyvvole ﬁvsds.
Two N-otems oxe present Qs NH-gvoups and two ave as N-atoms.
If two protons  present in NH-grOWps ave vYemoved then all fou¥
N- atoms cam coosdinated to M* metallic vons(M+2: Ma“, Fe*",m‘")
to fomn complexes which ove called Me\'a)\oporphdfm&

These complexes ave meutral complexes and m these Complexes,
porphine acte as tetradentate dinegative liaomd-

Mekallopovphygrines ave hicinsrganic compounds owd play a vital vole
in b\'o\oaica\ .Qxds{'em.

The Sige of central hole (n the cemtere of porphine (s idesl fox
accomandotion of M** {ens of the elements of first transition
cexies and h?a\nef olkaline eavth “etals.

pl'a;- stxuctuvre of
posphine Containming

fouy pawo\e *(m 1234

L\a stuctupe of "
Me%u\\opoxpkaww,e .‘::‘:
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— M** jons of oppropsiate Size ave suwyounded b‘d foux N-atoms of P°‘6Ph§1fme .‘-ma b i
squote planay aeome’ﬂ'a ond othex axial positions awe avaliable For  Other \\‘aa.mds.
1f the sige of M jon is smalley +han +he size of the hole, +he powphine Ying

becsmes ~xuffed-
I+ the e3ge of M* fpn s )qtaev than the size of the hole, it cannot it into +he

hole and Sfads out of Squave planas Co‘h\'a.in'ma fouc atsms. In Such case Metal

fen sets  obove the povphine ¥ing which kecomes domed amd acquives pa“(ohm'néa-‘

Styuctuwe- coo co0-
, (CWy), Eh),
5 Examples of Metalloporphysine :
CH
M Hewe:> CH, 3
- Heme ls Fe(n) povphyxine complex in which Felh) coordinated
Hivought  four N- atoms of phovphine Tn sSquare planax ae.omeha
— Fe(n)-N bond length 5 v 2:2A° C= CH —cH,
CI—& CH=CH,

E{a:- shructure of Heme
Cl*ron (\\)pozP\'\dx]V\e LanP\e%c)
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@/ch\omv‘ndiz 2 R CH =CH,.

= Phoi'oian’cheﬁc cells contain geeen p?amevﬁs Wwhidh can abssyb $olay

CH
enexgy. These \faht o.bso'ub'ma p?amevﬁs ove called QNOTDPha“S- b ’

- Pho’cosan’rhe’cfc cells centain +wo ‘t‘apes of ch\mphdlls.

0) Chlosophyll o = R = CH,
CHy CHy
® chiowphyll b 5 R= cHo .

- Both ch\onpha\\s a¥e plonas complexes of Ma(") with foux & L C!::
nitogen sitting at  dhe covness of a squave plamas. These i, éozconﬁ
N-atoms ove pxt of pyreole ¥ings-

- Chlowphyll o amd b can be isolated us’ma chromatogvaphi « Q"d'.— Chlovophyll 0. = R=cH,
+ec\m'~g_ue. C.Horophd\\ b . R=CHO

— Chilosophyll a amd b ave gween but  their qglbssyption spectva axe slfaht\& diHevent.
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 Pemoglobin (He):» _Heme, Haew  ayikish
- The huwon contains about 44 of ivon. Abowk 107/ of this is found cm), @“ﬂ

as hemoglobin. Most of the Yest is found as fexvyitin. CHy M
- Ho is o Feln) porphaxine. Hb contans four {dentical unite onranaeJ
xouah\a fef‘ahedm\\a- Bach unit has one hewe qroup- (Ha‘l) il oy

- Molax Wass 6F Hb is ©5000- -~
- In the Hb structwee (Fig2), four heme groups ove vepresented f,.a,l Heme group

as heme-1, heme-2 ,heme -3 and heme- 4 which axe bound c-'?‘ o“z cH, —

to 8Iobin pvotein on jts suxface. Thus Hb js Heme containing H,) £00- ezHelne
protein, The four heme gvoups ove subunits of Ho. Hemel-}»
- Hb is on octohedval complex of Fe(i). Fe(n) occupies the central e )00
{

posiion and the four covners of the squave ove occupied by L '-%EH'“"
N-atom of heme gvoup. one axfal Position is occupied by N- 3
atom of histidine ond othex axial position Ts OCcupied b~d H®  Hiskidine il
CH
- The Jouy Subunits oxe linked tivough Salt b‘cidaes present lo/w W Se—1 T s
: heins. Salt  bpd indrod stgain M -
the four (olypeptide chains. These qes uce Q‘(‘j s Warhins o
Ho ynolecule. oy
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= Hb which is Mot taken up 0, is called deo

—

X- hemog lobin (deoxa- Hb) ox simp\a hemo&\ob'm

While the hemog\obin which has token wp 0, is called oxaaenadté hemca\obin 0x

oxghemaglobin (oxa- Hb).
- CO‘mporiStm between Hb and HkD,:-

deoxa-hemoalob'm (derd-Hb) ox Hb

— High spn complex of Fe(n)

— No. of unpaixed e~ = 4

- Pammaaneﬁc

— Tn Hb, since Fe(n) is Hs, Fe(W) has \avges
Yodius (O-SA’). Beina Iov%ex in sige , Feln) just does

Mot kit in Hhe centre hole of po‘cphar'\\ne 'tina-

Thus Fe(l) fes above +he plave of the four

N-atoms of pb"Phdr'me ¥ing ond Hilked towavds
N- otom of hisKdine-
— When Hb coo¥dinated to O, , it converted

_Oxahemoa\obm CO"d-HB) ov_HbO,

- Low spin ccmp\ex of Fe(n)

- No. of unpaived e~ =0

- miamoaneﬁc

— In HbO, Since Fe(n)is Ls, Fe(M) has smalles
Yadius (015R°). Beina Synalley in size  Fe ()
fits in the centre hole of Povphyxine
ving: Thus Feln) \les in 4he plane of the
Pour N-akoms of pofpba\"\he ‘o"ma»

in to Hho, -Thus Fe(i) of Heme wwit

Wil chonges from Ws (pammaanehc\ o LSCA\‘a/moL?(heHc),

.,.3 )

DR.VIRALKUMAR PATEL



HVHP Institute of Post Graduate Studies and Researcher, Kadi

e : : Pavtial Pavtial e
waen- bmd.r}ﬁ cuxve ox Hemoglobin ;4 M’.n w::f:“ T % ;hp":;::'
1 | Ty
- The araph between present Oxygen of Hb und pav il -
e 4 1 1
pvessuve (Tovx) of 0, in Iumas and ywuscle s called <% ol MR
d _—
Oxygen- b%ndina curve. :;‘) ! : Hb
- This gmph Shows +that at hiah pressuve Hb s aood @ ; :'
¥ !
0, bindex and pvevailing in lungs and wnuch poower g :
‘ \ndi
bindes ot |ow pressuve ond prevoling in Wuscles.- g oxggen binding | b 2
Cusve Fox Hb | i

2 Role of Hb in_bislogicol Sds__*gm:ﬁ
0, 15 inhaled n the lungs . In human lungs , since pavtial pressure

of 0, fs high, the inhaled ©, is binds Hh present in blood n WY‘aS ’co{awnmmem’red
hemoa\ob'm (HbO,) , called oxahemoa\obin-

—Povbia| Pressuve of 0,7

I

When  Hb bind to 0., H,0 present in Hb i¢ ~veplaced b& 0,- this weaction is

yeversible
Hemeglobin + 0, == oxa\nemoalob'm 4+ KO

0¥ Hb Lcom’ralnina Ho)+ 0, = HbD, + HO
— PAs Hb0, wuns Yo the Mmusculay ‘issue Hreough avtevies  he portial pressuve oF o,

i wuscule tissue decyeases ond HbO, libevales 0, Which is fuxther proceeds k\d Mb.
HpO, —> Hb & 0,
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— Feln) present in Hb con be oxidised to Fe(l) under comtrolled conditions to foxm Fe(i)protein

———

called met- hemoa\ob’m- Fe(m) - pyotein is xcs'pohsm‘r of old weat and
dsied blood.

- Bohy effect:»

- Oxygen q#«c\’nil} of Mb and Hb vasies with pH value of wedium. The vaxiation of
oxygen aﬂ—{n'\{'a of Mb ond Hb with pH of wedium is called Rohy effect.

= In Other woOzds the effect oF pH on 0, Uptoke of Mb and Hb js <alled BRohy
effect.

- Compawisen b/w Hb and Mb:2

= Kb and Mb both are Hewe proteins.

— Both ove W\el’al\opovphd\'ihs-

- Both ave 8000\ O, binder at h?ah partial pressuve of 0,-but in case of |ow pavtial
pressuxe of 0, , Wb {s +far poosey bindex.

— In He amd Mb, Fe(n) ien Ts lies above +the plame of four N-atwms of povphaflm
‘c'ma.
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.. J:%ﬁc_)élobm (Mb) :>

= Myoglobin is a heme con)co.?n'm& protein o¥ wetallo- protein o me{:allopovphawine,

Mb way be viewd as a ynonomex of hemoglobin (Hk) and is wmade up of one heme
wnmt connected to one alobin(po\dpepﬁc)e chain).
In Mb,heme qroup s ewmbedded in the c¥acks Joymed \oa t+he co]\ina of ite po\apepﬁae

Chamn. oo~ ¢oo~
The po\apepﬁAe chain in Mp contains 15 o 160 AamIno (Chy), ),
acid yvesidues.- cHy CH,

The P°\§?€P{'ide chain in Mb 18 coordinated to vow otom of
the heme gvoup +h\'ouah N- atem of histidine-
\
Mola¥ Wiass of Mb s aboutr (17000  oyeon v
Mb which has not taken up oxygen is called Aeoxa-maoa\obm

Cdeoxa- Mb) ov s‘\m?\d "“U"a\“‘h- while the W‘ﬁoﬂ\%\h which has s ti s

taken Up 0, is called oxaaenatecl wmaoa\ob'm 0¥ oxamdoalolo'm S/l

Coxa— Mb). iis CIHL
,NN/CH\C//O

|
‘tfa‘.— :Deoxa-maoa\o‘o'm kR
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(H Deoxaﬂ::a (i) Oxd Mb - >
- :Deoxa— Mb is a JHve cooxdinated molecule - Oxa-Mb s o six coordi nated Molecule
ond has square pyvamidal geometyy. and has octahedtal geometry.

- Fouy coovdinotion positions oxe occupied by |— Five coovdimation positions ave sim lay
four poxphyrin N-atems & fift coowdi nation o d9°’<<‘1‘ Mb ond sixth cossdination
position js occupied by N- otom of position 1s ocxxupied ba Os.

imidazole of a histine ~esidue which is - Oxa-Mb has S’cmwna field ond low Spin

linked Wwith pwokein. complex. This complex has dw‘mmaaneh‘c
— Deoxy- Mb has weak field ond Hu‘ah sPD Notuxe due to mo UNpaived electvons.

complex . This complex has paxamagneti< - The Fe-N atem distance (200 pm) watches

Totuve due fo 4 unpoived electroms. the size of centyal hele of pcrp\\ ine

~ The Fe-N atom distance e Pestein “"’8‘ hence Fe (i) H=N Pmtem
(218pm) lavgey thon the k becsmes Coplana. k

central hole of po¥phyine

ﬁna  Thevefore . Fe Ies 2|8Pm‘Fe\N B -z\eﬁr;\e:f—seso\f ::::te 200 P‘m.Fe\N

ahove the plave of fous N/ N __Z_O_ csvnp;dnSaks the \ossof /I

I g L hoiving enety in going \\0
Qrsm CN 5 to CN. & ‘*a? oxd_Mb,
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T " Foxbial suve Poxtiod pressuxe
= _Sxygen- binding cuxve fox Mﬂgalobm:a i r::z\:‘ — o inp\upas
’ —y

~The guoph behween present oxygen of Mb und pavtial

pessure (Tovx) of 0, in lumas and youscle {s called
Oxaae(\- bindiha cuvrve.

= This guoph Shows that at high pressuve Mb is good

0, binder and pvevailing in lungs and youch poover

% Sotuyotion

& (0
bindes ot low pressive cund prevoling in wuscles. J onggem Sinding
Curve —ox Mb

> Role of Mb in bio\oa\EQL sdsk:m:—)

—Povtio| Pressuve of 0,7
— The 0, libvates by Hb is token up by Mb b form oxy-Mb (Mb0,) - This is called 0‘68““‘)‘"“

of Mb. Oxygenation o \iq
Mb + 0, o v -

— Rs +4he blood wuns v oxtexies to the tissues 0, bind @ith Mb0, I8 become s Pree .
This

free 0,05 used in +he combustion (oxidation) of food ( Glucose)

GHa0, + 60, ———— 6CO, + GH;0 + 33ATP (Tn Hovm oF enevyy)
- These ATP nolecule pwovides enesgy to the \living (,Ta“-,sm to pesform ynetaholic activities
amd to wmaintein boda ferop- HO is wetdived ba Hae looda and CO, 15 smbined

ith hemoglobin to Qawb-awmino ‘Ae\moa\obm which decemeposes to give Co, amd hem°3|°bm'
o, is exhaled out and hemoglobin qoes to \umas Lov veuse.

13
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3 BrBlogical vole of alkali and alkeline eaxth wetal ions with special vefeverce to cot®

Role of Nat ion:»

Nat fon s a wojor cation present in extia- cellulay flwids of amimals and human Bei‘oas-
sodium s present fo o good extent in lbones as phosphate.
Sodium ‘main\a exiet as chlovide and bicorbonate .

No' ifon used 4o achvate cevtain engymes i ammal boda,

Troe excess intake ofF Nat (g Thay cause hapa{—ens'\m. The salive water contaiving
excessive omount of NaC| is bhovful to plante  ond aquatic |ife because of foxic'\fa of
Nat ion.

Not jon Yegulates acid- base equilibvium.

Na s essentiol fox 1he Lormation of Hel in stomach and Conduction of nerve and
muscle cenbtraction.

Hewbivorous animals look out for solt-lick o wake W theéy Na vequivemet because
they donot gebt vequived awmout Of Na fyom Vegetabes.

It alse helps in main\-a]n'ma osmobic pressure of the

tha “uﬁd, %Qteha P*O*e('hha,
the Iooda aaafms{- £luid |oss.

It has a ~ole to p\qa in presewvabion of permeab'\\i\‘\a of the cell.

The injectoble wedicines axe dissolved 'in sodium chloxide beloe H\ea ave jnjected nto
"‘U’N\OV\ boda sl

14

DR.VIRALKUMAR PATEL



HVHP Institute of Post Graduate Studies and Researcher, Kadi

= Na* ion is impovtant in nevve action and N the +he funchion of heort.
- Nat ion is vesponsible for the tvonspoxt of glucose and omino acid n +the cell.

5. Role of Kt ion:»

- Kkt den Is tnostly present i intva cellulax flWid and in extra cellulay fluaa

- kt jon is essential for mexve iwpluse and Muscle contration.

- Kt jon i¢ essential for all oTganism except blue gyeen olgae.

- Tt is modevately toxic to mommal\s but only when injected inh’aVQhOUS\&-

- Tt Yyegulotes acid -base equilibyium.

- Tt Centeols 0Swmotic pyessure oand Water verention.

~ Tt is impottant Lox metabolic functions , pyotein San-‘rhes'\s and evggme qc‘f‘l\l'l)fa'

- Not = KkK¥ pump oY Sodium- potassium pump ax Sodilm pump i

f

Although Na* and K* iems ore chemically similar, yet biolodicad vesponse for these {ens s
diffevent. Na* jons oxe pumped out of cd’co-p\asm and Kt jons o¥e pumped in °?J"°‘ pPlasm.
Tois transpost of fons s colled Nat-Kt pump o¥ simply sodium  pumy.

— This pump ipvelves the active toke up of Kt ion omd expulsion of Nat jon.

— The diffexence in cowncentration of the two fons ipside and outside +he cell membrame
produces on elect¥ical potential, which is essential for the #unc’cim?na of mneyve amd

muscle cells. o
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-—Hiahe\' intake of Not ¢ *cl“ska but theve s o such ¥isk Hom hfahe*r intake of Kkt imms.
= No* and K* ave present jn 4he ved blood cells. The ~otio of these Ton in human,

xabbits vats ond hovses is 117 . In cots and dogs 4his ~yatio 18 15:1.

— The enevgy for the tvanspext of Not ond Kt fon is provided ba the hddn\asis of ATP
olecules . k\'dne‘a ond byain cells use about 70°. of the enevgy From ATP for the

transport of isns. For each ha&"ﬂ)\ased ATP wwolecule , 3Not {one ave kansport out
of- the cell and 2x* jems ave transported inside the cell.

3No* (inside) + 2kt (outside)+ Ho 4 ATP *—s 3 Nat (outside) + 2k* (fnside) + ADP™ 4 Hy PO,
The met <vesult in ovement of one positive cho\'ae ouhwa¥d
pex c,ac\e ond hence  sodium pump s electogenic v yature
® Role of Mg** fonis

- It is essenHal to all o‘caahism ond present fn greatey concentrobion in yed cells than
plasma.

- Mau plage importont ole in many Metallo- enaymes.

Mgt is pvesent Tn  chlovophyll and Chlovophyl Plags wejor gole in phobswhes-ls.

- Mgt* salts ove used as vemedies for costipation, MU Ve B gl el
disoydess .

- Mﬁ’f" s ~vequrred for mend  ehzyme activities.
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Mg is present in wany  enggmes like phosphotase , aminopeptidase etc.
Lohole axo.ins, fHuits ond \/eaet-ab\se axe Yieh Tn Ma

Mg deﬂ-idanca in plants desﬁods the green Colour of leaves,

Mg aef-&ciema T humoen s indicoted ba tetanus like cyamp amnd Swe\\ina of ovterial
walls- "
Mgt* len combines with ATP ana ADP to fowm [MaCATP)]- and [,Ma(AIDI’)T . These

complex jens ave present {n intra- cellulay Huid-

@ Role of Ca*® iom 5

.

Ca is a major constituent of bones and teeth.

The lteeth enamal is a double salt of calcium, 3Co{P04).CaF;

Co. is prvesent in bones oF humans and animales as calcium phasphate.

This fon is p\aa on impostant yole in wnuscle Contvacton,

The voalvnutvition in children Ts due to Cat?ion.

99°/. ofF +the boda calcium 1s  Hound n bones and L 1¢ found in the boda Lluids.

calcium n \oodd fuwild s of gveat importance in  lolood COuaulon\, n excitation of
muscles, newes wand in w\a‘mt-o.in'ma Yneynb¥ane pemeab'\\'\*a.
Colcium {on plays om importamt vole in blood clot-tin:a amd heort beat:
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Calcium pyesent in bones in both <

Wstalline ond amorphous Foems.  awm ox phous fosm
s predominant (g Ccﬂa Iife but \ater on +the cras'bo.\\'me form takes ovex In

adulk \ife.

CDeF{clenca of co** jen causes {:el-cmg , while excess of {ts causes calcificabion.
Cot* fens olso important Hox stabilisatien of protén Shwuctuve, as o Messengey
Lor hosmonel action, as o teigger Lo Musculay contraction etc.

Co ¥ich foods ove spinach, egg, Willk and othey doivy products.

When we Consume co, it absecbed Tnte the blbod in swall intestine .The ghsorbed
Co 15 deposited ©n the |enes o excevted-

Co\lcium pumps?

The wiaintenance  of  |ow concentration of (, in the ‘Intyacellwlay Flids is dene

ba biochemical PYOcess Knewn as colciom P\ﬂbp 12 1 C‘-u. QU”MP

18
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j/fqrhoaen fixation o

— The conversion of fvee atomosphexic vitrogen into useful nitrogenous  Compounds
s called Niteogen fixotion.

— Nihoden pYesent in 'Ywibroaenous compounds (s called Pfixed o¥ combined m‘c\'oaen'
- Fol\ow'ma method ave used Jov ‘nibroaen Hixation —
O Mtificial methods ® Notuval Wethods

O At Kclal methods 15

@ Haber's p¥OCess?

Fe + Mo

N, + 3H — 2NH

2 2 \SSO'C 3 .
200-500 aty  AMONI &

@ Ostwold's PTOCesST~

Pt
+ o —> NO + GH,0
4NH;, 50, T 4 Hy

2NO + 0, (Excess) —  2N0,

4NO, + 21,0 + O, (Excess) - 4HNO,
Nitrie acid

19
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o) Brcklond - Eyde pyocess i
)2 4P

Nl + 0, =—/— 2NO ( Nitvic oxide)
INO + 0, ——> 2N0, (Nitwgen pevoide)

AND, + 2K0 t 0, —> 4 HN0; (Nitve acia)

@ synthesis of ammonium salts and Dnitrates :»

NH, obtdined &RKom Haber's process ama HNO, Obtained fromn  Ostuwald's  process amd
for the prepavation of awmenium Salts and

—_—

Bu‘rkland—r:‘ade p¥0Ocess Cam be used

nitrotes which ave used as Pertflizers.

© Synthesis of Calcium c_aamam?de‘.a
800-1000'c . CaCN, + C

CaC, + N, )
mixkure of calcium cxdqno.'m’uée amd
Caxbon (s colled Nitvolim ownd used

as fevklizew.

© Synthesis of Nitridesw
IMg + Ny — WMgzNa CMaa'v\esium nithde)

+ N2 — 2aiN CAlUMINUM Mitxide)

LAl
AN+ 3H0 —>  Al(oH)y + NH,

DR.VIRALKUMAR PATEL
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® Jotuxal methods :>
©-By |ightning discharges:?

— Due to lightning dischavges (electwical distuvbance) ©, ama N, Combine to Lsem NO

N, +0, — 2NO
2N0+0, —> 2N0
4NO, t+ 2H,0 40, —> 4HNO;
2HNO; + CaCb; —> CalN03), + CO, + H0

present ib Stoved v
Soil soil as plamt
$o0d

©) Bﬂ Symbiotic bactexia ;9
~ Nibrogen -ﬁix’ma bactexia , called snmbioh‘c boctexio. live in +he <woots of leauwﬁy\ous

covvert the atomspheric N, inbo mhoaehous Ccenpounds

plants . These bactexia
which ove conswmed direct—\a b\d-Pm plants . Tn wetumm of this, boteria get theiy

own food Hrom the plamt-
© By nikwgenase engyme salks i)
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— In natuze, +he fixation of N, takes place at the sSoi\l temp (owdinoxa temp.) omd
oktomspheric pressure thyough metalloenzyme Ywm‘?\a nitcoaenouse' (Fe -Mo-S pwotein)
N, + 8HT 4 8e= —> 2NH+ H,

N, + 10Ht 4 g8e- —> 2NHS 4 K,

The energy wequived to bveak N=N bond is pyovided bd ATP Molecule.
Aftex  supply of enevgy ATP s comveried in to ADP.

Flechons ave Supplied by weductase (Fe - S pwotein). These electwons aT
used by vitwgensse o Teduce N, ko Niyor N .

NH, obtalned abov@ {s conveyted into vitvate ov nitvite or magy be
Used divectly in +he Synthesis of amino acids ov other essential compounds.
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