130

. —

Qa. 1w 0evpbi c;.m'ces?‘_\x‘o:ﬁon_h Dr_taan\c.._f_'opé_l&_

_completely broken down into 0, and H.0
—and the dlored energy s releaced.

~ OVERALL EQUATION

The overall equotion of aexak
_Yespirotion for Qucose ‘oreakdouwsn can be

_riden  ag follows:
CeWialg +60, = 6C0, +6H,0+ 36ATP.

., .A-___Gﬂuccm_e,_gnd&_cm% n
_used and__caybondioxide amd wsater _ove
—produced E nerqy _is_released wihich is used
in_dhe sunthecis of ATP wnolecules This  is
_juet dhe ite__of ph esis where
.:%luc_ose _Q?P_D&and oxmem'ﬁ\ﬂbpmdumd_and_cn
_ord_wakey _ave " ueed as  vaw _imdderials

, The  overal equation of aewblc
_ [es{:imhm__%mes_a_percepﬁgv_\_-lbg.’_r__ax%{%.en_-
. comﬁnes_mL\h_%AuCQSi_molecd.eﬁwh ich is
_‘)xokem__doux.x e Water  and_ carbondioxide
ond_stored _energy s roleased . But infad
nis_doesnot hoppen. Complete  breakdowsn of

- Qluzose _rnploodde, in_oembic. xespiration, oca
slgrieiofoi=lsslieiaiay

{
R
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IEPS OF AEROBIC RESPRATION

| : AeTOBxc__Ie_S_PJJ:Q'Sim___QQ'_UY_S_jA DR
“nvee_ddfevent Steps:

,\%c_ s B
5 .Kre.b‘_s_..(.l_.c R I
3. Elechon ansport_Chain i

SITes OF DIEFERENT Sreps
C: 3\y col s'\_s_ogcux_s_jn_ad{osol,
(cyoplasm)) udhiledhe latter Ao stages
o j_:e_xvebls___c.ﬂch_ and___Eleckron Trans port
In_occLY _n_yito chondrial

ONNTHESIS OF ATP MoleCulEs
t_:_- R _-.___._--_*Qr%o,ﬁch._.foo_ds___mole_.c_ules.__.QXM"__.___
NSed

biul the lMo%__Qr_%ah\sms _as b n&d,ugg
AM&M@LWJ ﬁ_mona

Fﬁlﬁiﬂﬂd-ﬂﬂlﬂ&ﬂfL@Qﬂ)Qﬂédt&Me;ﬂfem

F—Dmary Source of  energy  broken doun
;__b_ _Yne \\vln% cells for dhe ¢ s of

. AP _vmolecules. AP ore_energy  yich molecules
r___also_.ccﬁled_ﬁm_qud_.&cmﬁc_g of Jhe
. Ccelg - | -

PIRATION
The purposeof vespir afion

{o__iekgnumx%mMOLgﬂmL _____
' les _and _ATP  oye Produced,

SRl grtit Lo
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I/\\H.j do -\he_l:,l Sld\r\-\hgsize ATP > Thic is be? 11
if uhde _amound _c{_-_ﬁner%ld_of_%mm se s |
ﬂide_aszd_&_wﬂl_bﬁ_bo_%re@i_fm_mduidual__
Yeackions. This _wil result n heafing up o f
__Jrhe_c;ells_and_a_\so__&_ﬁm%e_gmua{_of___
_Henex_cgr\&_mﬂ\'_bz_mgsied_AIP_conm‘ms_ibg_
xight _ownount of enerqy ouallable do dhe
_LQ\_\S,_{Qr s funclions when # is broken
_down_intn ADP_ond._inorganic phosphate Al
_living _cells _dherefore _use ATP molecules for

ﬁ_e,ner_g(:g Ye qr_;ir,grnpn-]' A

L (i !' .
G\%(D - _alucose 1
\% :
\ucis_ —> spitting A
U I d | . ‘
ot i‘)\{\]ruva-‘re (3-C ynolecule) ond _a_net !
_%th\_ob_}wo_m_mole_mle_s_l*_ia\iu_plam_
_m_C%i:QSQLLC_gioplasm)_and__xs__mmmon_m__
both__aerobic —and _anaerobic vespiration
_G s _doesnot vieed free oxygen

G\_Eérﬁ.glsdsis__clamyle,’teg in -hJuo

_pmw‘pmgmq&nuﬂ_()hase—and_ombﬁug_

__Ohose.
Koracademy.com—
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DI

}‘SE .

PEQQ_Q}LO! gh___gbqse s

~rylakon of - Queose BY two  ATP. molecules
1L s _eneroy Lo.asumpjx__p\.\asefm

Tk _oceuvs in_the following steps: .

— e — e e i it e - —

1 P_&\osp\r\mmnm OF GLUCosE
G\ L\dg\s_s%a\}s_.uﬁnen_%lyme__-_
veacke  with RO molecde. NP Mransfers
eher%%_gmd_ phosphote do  qlucose '

| __fovming_ Qlu ucose-6 P?\_O&?noho, and. t‘csﬁ\f.__-_:_
com}m’{—s 1o BDP :

- e ————————— i ——

\UcnseiAIP-:?_fa\umsezfa Ehnsphnhs-ADP

2 Ism:f\emmm | ]
s (Glucose -6 Ph osphate is

150 w:;eﬂsgés_\rﬁn__ﬁu Ciase_E_P_bo_slim:lg___ ,

_in_dhe Qresence of enzgme. isorerase.

\ucose-6 Phosphate ‘MMQAPM
EMITLON OF  FRUCTOSE -4-6 BIPHOSPHATE.

Huctoge -6 Phosphads yeacls
wiln onotner NP molecule The D}xnspbok_
FYom ATP wole cule odaches Yo carbond

Gruckose-b P\ﬂoapha’a: forming Fructose-1-6
__nén%g‘o@f‘t L GO ij‘;ﬁ T C ss

U-COM—
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_mezsmspmuwme_f A;SP.

%Pummﬁjﬁucxose -1-6 BBPHOSPH
- Frucdose.- osphate Splits
L Dia_s_carbon_ﬁhospho s_glgﬁfmldehyde_ﬁ% ]
_ond__dihydroxy _acetone_phosphate (DAP). Both
_PGAL and D QXE_LSQmEI_S_Of,_&aLbO"
_and_both are 3-C compounds. PGAL and
_DAP _ave_interconvertable as they are isemer.
. of_each_ofher

_ Pruclose- 1-6 Bipho ﬁﬁhaie_PGALrJ)AP
Ey ___CouysgsmN o
D:hudroxu Acbtone Phog }gafg (DAR

“_ae.:_b;_pbﬂ.spbﬂglycera_debyde ( PGﬂL)
— DAP » PaaL

P re D ayatoy u Dmse comD\e’ce S
_wih e Qoh\-\mq OF— frucinse b\DhothgiLL
into_ PGAL_and_ DAP | | c(e

dét‘;
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T Tn ox¥dotive_prase PGAL
o oxidized o PGH Q‘)\ﬁD&pbO%J%LEﬂl&e),
"r\\&dm%e.h- 15 yewoved  from. _.PQBL _and _the

nidation resulls N +he_formation of

-
. ‘ . ‘ } .

high enerqy. _phospbaie_jo.nde.nd._. the
_genemﬁp,n _of _ATP. molecules.

This i M,an__énggz_pmducﬁanﬂabma_.

" involues the  following cteps: o
L. ﬁﬁ\l@ﬁﬁ?éﬁlp NG
“PRODUCTION OF A-3- BiPHOSPHOGLICERNE
_ The process_ begins__.wbenw’

o_bhydrgen _atoms are Yemoved from

Yrancferred Yo o cole _oF NAD, o

"d_NAD_is_veduced 4o NAbH;. This_step
_o,B&aL-_am__Fm_ducéd_at_{be_end_aL_

) epara_{QLy. _pfmsa_AHbau@b,f%%ﬁém .

Droduced _in_the  procese. This re

.:P.hpq)hof&h&cera lclehyde (PaAL). and..
Coenayme _Thus PGAL is oxidized 4o beh

and_the Subsequent step occurs dwice because

accompanied by the oddition of phosphate

a YQlPQT-IbE_IeSuHHDi_mQIBLUJQS_M_J:E_bQDADSp}m:

-glycerorte

2PCAL« 2P — 2BPGA+ 2H.

emy.cor

P z =%, : —: R
| ( 9 | ( {: i

aNealde]
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7. QINTwesis OF ATP :
 Each _molecule of 1-3 biphosphoglyced

i ‘W/&_m__kmwmm_ﬁamﬁrs_d

._ _higfl _enexg g_p_b_ospb_ate_ia_-ﬂDﬂ,foxm.1'_ra__9__<

AP _rnolecule_and._itself changes to |
_3;Ph_aspbogjgcemfe, | |

-3 biphosphoglycerate + ADP_—> 4
,,_f}.].__ :’f?__g.ﬁ_,_?:.:l?h,os_pho*g.\g,ceraitu-_AIP_____

2) 2.-PHOSPHOENOL PURUIVATE :
ek, In n.ex},giap_&llh.osﬁg@g[gf_e_mfﬁ_.

- _CO;.\\Ier:‘r.S __info 2-Phpsphoenol pyru vate (PEP)
 gdh dhe  elimination of one woley molecule |

_ 2P — PEP+H,0 3
4) FORMATION OF PYRuviC ACID i

Tn__last stfep  phosphoenol pyrevale

_veacks with ADP forming an ATP and
_Pyruvic _acid. In _J_bis_siep_p_b 0Sphpeno |_pyruvce -

_ijms,uPJ_pbos,;haie__glﬂzup_fo,AD_P_gemaJrio_%

|

. Tf"__gﬂd\_'&ﬁelf_o.xiclnZZJ%_:fQ__P_gIU_L/‘m,._aﬁcL__.“____4:

|

_PEP+ADP —> Puruvic acid +ATP

._TUJ.O__m.DLQCUJ.Q-S_,__QLPHLU_VA{JQ_QY_Q.______
_-lbf;fe hA - Ef Qduck of:jfcgl%ia'lﬁsi s.
_Koracademy.com—
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NET Gam O ATP Motecutes

Since —rlun.mole.cuiei_@[ /’)’EP

are._uflized 1o _stavt dhe process of -
2luco 3sts Qnd. &mt Mol ECUL&S_..QF_Q_I&_”
ave  produced in_the metabolic pathway,
herefore_there _zs_a-_ﬂef_gam,_oﬁ..z‘_wo_,m_o[ecufe:-__
A A SO W TR

e R ——

SUBSTRATE_LEVEL PHOSPHORVLATION
_:lBe__genemﬁQn_of__@rIP in_he
ocess _of glycolysis is_called substvate

leve) phosphorylation bcz high energy phosphate

vonds_are _dransferred . fro m.fsub&ﬁiléd_ADRw__

B

- “NQT%' BRI R e L N AT LTSN A N 2
- In _ge_mb]g___tgpimﬂm also
allec _LﬁU,uLar_taspi.mﬁm_ﬁthﬂ_ﬁieps__omur
in_mitochondria. Pyruvate fiom glycolysis:
fs.__co,mpLeﬁteLg_ _oxidized rg_:gh__linlsed_m .____‘
_reacHons, Krebs cycle , and _electron tvapspoyt
hain__1o__cavbondioxide and water. Duving
e pathways mosty hydrogen atoms ave

ernoved. £r0mM _organic cOmPound.c_'IF\ese |

hud ﬂgen_mt_oﬂas_are;ﬁpicked-__upﬁbg_a&tdf;z_ecL-_-:
AD and EAD and ove veduced +o0 NADH,
and. _ EADEHL Mcg&_cngnzym_es_{mmfer_.

elechons 1o Qxxjgm:fhrougbwan__e.{.edr_an__ —
anspor em with ggnpm-h'on Of ATFZ

ot oS e Awieiele =janispeIol s um ’
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CCINRED NEACTION
(CONVERS(ON OF PYRWVATE To.
ACENL-CoA)

5ITE_OF LINKED REACTION
Linked [Keaction takes place.
in_mitochondr'a. 'eru_vafﬁ__C_a_rfj_er_"_caﬂy--._._m

pyruvate from__cytosol 4o mitochondvia,

‘__AMHMPRO‘CE'SS -
w OYIDATION _OF PYRUVATE

- Pyruvate doesnot _entey the
Jrebs_cchd.@ﬁf$_8_dW£_eniam g #e

_Krebs cycle pyruvate is oxidized 4o a
—cavbondioxide and a {wo cavbon molecule
—called _acetyl group,

— Pirovie ked — 4 cetyl Gvouvp+ C0,+2H

w ATTACHVMENT To ColNzZYME A

i The_acetyl agvoup  abaches 4o
_toenzume A ( Coﬂb_for.mlr.;g _q_u‘;_LroUP__Cg(Led_
__a_c__eigj_.._Co_/:\,__Coﬂg_nz‘gme._ﬂ__cons_Liﬁ_ af o

uqnuc_leo:‘]dem_and_@_Poriio,n_o,F one of the

O [Aceig) Qudup ©Colh) Ll Al €3A
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s REDUCTION. OF NAD
During the P_Ocesc bvtdncgm__

‘;. MQd_ ﬁ’om ‘fhé ,,.pgruvg_a which s _

ken by NAD: By ge:‘-ézag__gdmaen NAD

5 re.duced 4o NADH
| _NADj:lH "'—) NADHQ_.__ . el

e . —— ) e A A A

—————

~FURTHER PROCESS
ALeJc -Co A enters the Kreps

~ucle. This Drocessjs_ called_lin ked veaction -

1t _links Glycolysis. _do the Krebs cuele -
Forther oxidation of _acetyl- CoA takes. -

Nace in_a cycl/c manner._ This _mamey

alled_ Kyebs cycle. a
) F
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Q‘RBO)( e Acmﬁct
(en)

"..ﬂ_._. HKyebﬁ & c_\e..ls_ ctlso ,-v)Owh ais 1o

Citvic Acid Cucle. The Krebs cycle is named
e Byilich biochemist  Hans Krebs -
The ,Kr_ebs_c.'d.cle__ia\sei_Pla.c‘e_mibg___
MOYYX.

e_acedyl- CoA produced _in_th e linked

M- Mon en*evs o a cu(\o colled. Kyohs

2. In_Xyehs c&dda_}}:g_me’rabo\m. Pathwaye
! '-j se. Mnp  COUrSE f_gtadg_mbm_é_ogﬂd_\_ﬁﬂﬂ__
ecu\es O 0, _ond dm%en_aicm;__ajg__
moved which  veduces NAD and FAD to NADH,
“ EADH., vegneck‘\/e(d

MiAnc nonATo

s
‘, 3
'Z 3
a
A
s
)
.

P JTED
C % DRM TEQN U_EJRLAQD

firsd vonckon of_the citric

] 1% C.Cl',('O\ NNe
Sondhace Ih. \S Qf‘on ACPf‘Ul CoA
e Lt pre exrsjhnq m(alm ace:l,,e far e

ll-. ﬂ’\(’&ﬁla\ YY\O Y',K) +O ‘FOYW-\ F39

ClHr
~NAarmiil AArrm “'C L
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P Om.e- Jhacks 4»\3&_
Joined, 0- _werer- 0 4}\ Yalga5£,ﬁf —
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) e —> CitrateCo |

Awﬂ&\ oA+ Oxaloacet
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. TSOCI\/; le QA;TE Em_lsmdm&l

 The next reackon © oL&_,Eﬁebs -

gyl s cal \%zed_b_%__\ha_ﬁnz_ldme__%ﬂiq%
T this rpad\cm o water maole cule s
 yernored _brom the citric Qﬂd_QDA_Jrhen UL_
back oninanothey locaken The ovem)l
 offeck of dnis  comversion s thol the -OH
_growp _15‘_mwg5 trom_dhe 2 {0 dhe U’ pogition

on ‘\hz rmolecole. \th ‘\Y’C\hSFOYma-’»(on {é{_‘ds
_the mo\ch\Q lsocidrate

—~

m—

______,IJ_’r_r_aie:ﬁIso_c&mte —

% KETOGWTARATE

—Jeo-chrate —~
._keio% lutovate (5-¢) < Oxidized o | alph&/

'

Y s st
_1n Jc‘m HP-One_cavbop of ;soc:lrm*b
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e FORMATION. OF Queemwe Co-A

—_ One  cano n_of -Ketoglutavale
@zed- o tarbondioxide . The O,
K(AQQSQA__E_TQM_ e ._c_ude.-_Th\s_,_"s second

Oy mAecdle pvoduué_c& w dhe  Krebe cycle,
" The Mo cavbons of ¥ne  ocetyl group
jwr_h _\nOS___en_Jreyedﬁ wto the \lir_eb%g C_(dde
T oave 0x1dized _inYo Awo  wolecules of CO..
:__\;\_%QY_O%ED__ adomns _ave  veleased  which ave -
_Occepred. \ogoxidized. NAD. Wy occepting
r_,\g%df .0_6&9 n__otome WAD is veduced o NADH,.

 The -Kexoqlukavoke s converted info cocciny )
__Qroup (U-0). Co-A (This oA comes from

Acey) Cok) Yeacks Lith _Cucciny\_qroup forming
.._____,-S.QCCLY_\‘-d.l_. CD 'R IR W

TxQucewAte Aeb (b0

1n __Xb_e“mex}f__‘__g’r_e.p.,__-gu_cgm_td\_ .
L Co-A s comvected Yo succnate Acid (U-¢)

L ond Co-A \5 veleased
S SUBSTRATE, LEVEL PROSPHORNLATION
e Come._of _the enerqy

MIIQAUL@J___iD,ihﬁ_-._..O.XJ‘.Cl.G_Hon.. i usech _in
~—_the S}dnihe_sj,smoﬁ__gﬂ?_]h&__emec%--_.of _the.

) oNn__ :____'-1:[/2
M—¢ubdmte  uced 1 dhe enevation ¢ -
e~ I u“bs,}.rayﬁe:_].aue[_a_pbDS/DL) o)f&/./a,&qo 4
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e enzgmeSUccioate deyd,
m*a\% zeS }hf remom]--“o['“‘iw\h‘dd -'

{fCTﬂ Quccinate. aneYEQLﬁOh_,“_ a

molecule of EAD ( Flavi n_Adenne Dl.qmc Udeoﬂ;’;';
¥ Xedt 4 Coeozyiﬁ-f-—gmd -0
redued b FADH, as it fakKes ’%éibﬁd’o?x
from SUccinale T.'Lheapmduf 1 Of——beLKEOszq
s fumarate. A —
Ahough  FAD and NAD_perfom,
the Same _Oxidatve Qnd_,teducﬂe_“mles_ in
Yeachions ,FAD and NAD work on di.fferea_f_‘_
(lasses of malecoles. FAD  pxidizec Cavbon- cah

Aouble ﬂrd-,_iupla bonde  whilo NAD Oxidize
mosly CQbeD.:Ox_l;&,%Qh bonds -

* MALATE —

e ——
—————

v OXALOACETATE o
DRI 7 ey
"(m exaloatelafp p Siqumq‘}; te. _Oxidizes
—Preduced  duing QF _NADH s
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'}l f_uhds“‘_jnd Krebs cycle bu mole(LLL
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IDETNE_PHOSPHORYLATION/
| Oxi dative 1/)"(.4D3£JIU|QJ'{PY\ is the
/L%Q—m]—c' pathwoy in which electrons
@m%evmd fromn elechron _Aonors ‘)O
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