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3. 5o T & SiaERTT A CO, o V|36 GHAER 9o G Wild & IER W
T B = Fefie ar a1 Yepigiel a7 B

4. |z wron vl & gl slfedier ¥ aftw|swd ol sifRfierer & woakaew 39 Sl
Sl (38 ATP) Ja BN &I (2 ATP) ¥ax1 &xit &1

5. |z frn ¥ vga A v w oW E |3 B A 9w oo @ 9 I @

Joe 2. - fFurur a1 3?7 iR aruror fsarar &1 am samal

IR— FfE vad W TR faft A dvafia S see Wi G9E % w9
T forg g oik et ¥ Firem 3 fog et fames @ 5% vaueia framER Fed 2
mmmiﬁﬁa(ﬁmm@z)l
Ul 3. TSR & a1 &R TRT|
I— Tegdif
TAEHIAFTE ' EMP WAt (Embden Meyerhoff Parnas Pathway) "t F&d ¥ 48
PR § G o el 390 AFHeH W v T A ow: et
FiRiyEET R T e A 2 WP % o X P & @ A §
TTgERIe 3T (pyruvic acid) ¥ 2 AT I &1 TAEHIGGY § 4 ATP I ¥, 2 ATP
&9 8 ¥; oW 2 ATP 1] &1 @9 S d1 T Afufpandl ¥ yw 2H' s
TESSFAE NAD @ aiqafead St NAD.2H 1 €1 3 firand fafer =voll & qui
AR T TERIAEE A T 8 ATP 3] FHoll M At 2
o s
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U9 4. SiRATaw ¥ TET W01 HH-BH A § 7 I Fal GF gt 37

SH— eRfTad & & AR

Sifoa SR § siteder #1 suftafy ¥ @ (FEfE Q) % Se-tEEts

it ) ATRATaET FEd 8l

=4 fpa % oTia Tt Sl e S % w9 # ATP ¥ dfed & et 21
CgH;50¢ + 60, — 6CO, T + 6H,0 + 673 k. cal

sierieaas Frafaraa =t & gof g 8—

() TATZRITATTT 3TeraT $o WHo Yo WRT (Glycolysis or E.M.P. Pathway)— 8
firam FifVTeTEeR § GO S €1 TEN @ % A S &
FOEEY YRHEE ST F < 3] W BN ¢ TARharay uiRa ¥ F 8
ATP 370] 1S 819 B

(@)ﬁsﬁﬁa W-A w1 fmior  (Formation of Acetyl CoA)—
TR UTEIRITgaT & A W 9= gt 31 FIvEsd (Tede) & Sa
EfaE 3T HRAISHE § F9W Fh NAD* 3R RIT~IEH-A § HgF
BT qIZfash TR <l AR CO, fadISM (oxidative decarboxylation)
B 81 39 BFE & CO, 1 TF 310] Yo Biel @ 3R NAD.2H el @ 3R o1
¥ Ueifeer ATMEH-A T} UEEfAS oA + CoA + NAD

Pyruvic deh:jrogenase ;E ae > _A+CO, + NAD.2H
Mg
(1) HeH =k AT TSI TaaieTeh 3151 &k (Krebs Cycle or Tricarboxylic Acid
Cycle)—e of firn wrsStenifegen & A ¥ W= 2t R) v ok &
T AMfeaw H T WK §1 Y SaTg-A TR & Afeay A
I AT 30t Q fF Ht 6-Fma 4 fafees snet sam
21 fafew anal &1 swivs fefieo 2 R ol o ¥ I oifeRieitHifesn
3T WIS B ST 21 3s6 =5F A 2 3] CO,, h Yo 81 €1 IR T W 2H*
T B ¢ TR TTESISITEt NAD 91 FAD 8V &XQ §1 $hoW =% & 24ATP
U] ETS BT W< € &)
Tefifes reEa-
A+ H,0+ 3NAD+ FAD+ ADP+ iP——
—52CO, + 3NAD.2H + FAD.2H + ATP +%IT~T3H-A
(¥1) SaZIT URE@T T (Electron Transport System)—38 WISEIhIvGAl i
Hatt Tae W Fud F, 0T a1 ATrAEE W = §ar 31 hed WF F
sttt fire & FegESAE (dehydrogenase) Tmgw faft= wref @
TRSISH A1 SIS SIS o 9 €1 TESSH 791 TN $9 Ay
FAEH F g B g SEder ¥ freet ot o fain 9 ¥ eRgee
TR % T SR ¥ T ISR W SIERG g e Sl
T Bkt B1 98 et ATP A wfed €1 ot 2
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PYRUVIC ACID
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TPPLIPOIC ACID
NAD+2H «” | “»CO,
ACETYL CO-A
H0
OXALOACETIC
ACID(4C)  cO-a  CITRIC ACID
NAD 2H' (60)
NAC HOF \re
MALICACID CISACONITIC ACID
(6C)
M0 NFe*
H0
KREBS ISOCITRIC ACID
FUMARIC ACID CYCLE NAD" (6C)
FAD.2H NAD.2H" ma”
FAD OXALOSUCCINIC A(gg:
Mn,
SUCCINIC ACID @
ADP+GT «-KETOGLUTARIC
NAD ACID
ATP+GDP NAD.2H' A (5C)
NSUCCINYL 9
Co-A ~co- co~-A
CO,

Fersi—irem <o TGS § ufed gt aTelt WiRAT §1 3 3 TNeH
AT FAFLT AT T (ETS) T ATawerehall 2rat 1

U2 6. FAFEIH URagH @ 1 aui Hiford

IR— gAqe ufRaed a4

TSR AT Shew = ¥ fafT W H TR ¥ heRawy A g8 o ok
ST ST 1 UREe TRESFERE! F%a §; S@—NAD, NADP, FAD &ife| ¥ 2H*
(TR W) ¥ WY e ST (reduce) B IR 1 IR AU AP
(oxidise) T ¥ AT foliw a7, TSI TATATRUT 9 (ETS = Electron Transport
System) T ST Bt 2 T T TR (e7) T T F I T T FW
9T 37 TR IR 91 TR (energy level) F FH FW T 39 F1 F IS4 3T TS
Eﬁf? e e 21 9 frfe S ATP (adenosine triphosphate) % TEa &
R |l

ToERH TR O TF SiEEEE w5 % w0 § 2 2 e FE wreeim e
(cytochrome enzymes) i # R UfteRd o % TIRH WEermigar H
3T:eN (inner membrane) ¥ @S 9 | T T ¥ geRE e 7 &
] I T §, S s T W SAFA (oxidised) B TN —

Fet+* —*€ , Fe** (reduced), F** —= — Fe*** (oxidised)
R #1390 SEen § YRfteH Ggenhid S’ (cytochrome b’ = cyt ‘b’ Fe3*)3=
il STt T (€7 ) P TR Al & AUl SIS B S 81 TS hl SRR
TRESE S T 9 €, S 7erd ¥ NAD 1 NADP 3 BRI AT T &1 1€ § 3 FAD F
2 fou e & ok aRT ¥ T H R T e F Cyt b Fet W SOl ¥
TEa: We-T~sH & (Co-enzyme ‘Q’ = Co ‘Q" = ubiquinone) Hedn Al &1 39
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RIS WEAFIT ¥ A% FEN ¥ HE 3R WEAHH T 21 A FIN: WA F o9
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el % a7 FEARH A < ST, - F TF WA & e 3q ¥ W

A T 9 TE RIS AV I A FREIA AT F W I I H TH 379
(Hy O) §1 QT T Y387 ¥ afFaa 98 Yk a1 ARAHI-GAl F 311 Fel (inner

membrane) § R 2 1

Todlodto &1 HRAWUT

wod frm Q@ femel it
(glycolysis) <9l ol omh  (Krebs
Cydle) ¥ qui @xt 31 37 foramedl & o
Y i SETEES q91 9 I ¢

3ATP @«—ETS

AD NADH--H!*

e ¥ 4 39 ATP TR T, 35{*&%‘.3;};%; —
s a1 % A a1 W o ol DIPHOS -
FRAAATP AP T AT NN garpe—— g7 \ ACID
TARERITAY a9 Shed %k N YFa 2H
(¥BSSA 3EA) H NAD, NADP o1 NAD*  NADH.H*
e T
HirftorT F O e T A 1T 37— ETS
fFe # g 2¢” (SEIA) G =\
gww = (ETS) ¥ wgoa NADP*  NADPH- H*

-4R 379 S5l TR (energy level)  ISOCITRIC -
FH FA € W YGR Frepfaa o Acip SUGEINIC ACID
ADP I A:I!:}: ;,a;ﬁ ¥ aﬂ; ?;ﬁ"i ?1  3ATPe————FTS
39 WEHR 2H* ATP
U oA B FAD R RUA 2H* AFaA | oo NAD®  NADHiH:
QN ATP 17 & 1 ¥ T TIR— ég‘%ﬂ%m L-—4>succmu
ARSI q AR i AT Co-A
/| T ‘%ﬁ ATI% JuEel w dEw 2ATP-<———ETS\
frfafaa @ st 8—
(a) TOEHIfAaE F fafeast § FAD FADH:

T« 3; S § am A wgw  SYCONIC,, FUMARIC,

i

a - 2) IA'I'P 3ATP<——/ ETS \

(b) TengHIared ¥ €S9 <1 NAD.H, NAD:  NADHAH:
¥ I F 91) A

Es = 6 ATP MALIC ACID .MOXALOAGﬁES

(c) Fo8 &F % Td Ugeiasw A 9 raa-ammmefm?:gagmm
- . TS
AR R Rl Bt

38 ATP 3] & §1
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NAD.H, 9934 @91 ETS ¥ 911 ¥ @1g (I 3] gefa® 3t § A NAD.H,)
T ?
= GATP
(d) =9 =% ¥ 9 3NADH, % ETS ¥ WM W [ 9 I8 o6 W N W &1 W®,
Q) Aehfeet F-T=MH T (acetyl Co A) A= TH A F 3] A A H4 T
% 6NADH, %1 St €t 31 ATP F 9 3] SHR 1]
9x 2 =18 ATP
(e) %@ 5% A @ FAD.H, @ (ETS ¥ IR W) < 379[ ATP 971 & (39 ¥R, T R
TP 3] A IR A ATP 914 §1)
=2x2 =4 ATP
() %9 I ¥ & GFi$ 30 (succinic acid) F98 7T Sfo Ho Wo (GTP =
(guanosine triphosphate) %1 f-miur Bia1 @ St <€ ¥ TF ADP ®1 ATP A @_w
3R
=1x2=2 ATP
T YER T A =38 ATP
freie wighe yiea (Glycerol Phosphate Shuttle) 1 T &1 %1 gt 2T Q
A NADH; SN aRRiarad & a7 €, 379 -5 6 ATP % TR W4 ATPH &
wifd AR 31 A NADH, "Edaiga ¥ e Sfagsd A w70 €1 NADH, #1 37
ARAHTgA ¥ S FAW T W UM, I A HY HRddi-gar % sitat domn 21
Tfaeh 991 I =t FivHET ¥ 785 NADH, % H* & e 73w ¥ 1 ATP 3]
T B I ; 3%: 3 N T 36 ATP AR Fi Wi A )
woet 7. Prafifea & 7o s=r ARR—
(3 sifEfivams aur ARvaww

IR— 31) JiRfizawa aur JAIRITaHa # 3R
®o Sirdfizas SETFAizasd
Ho g as) _ CGrarg s
1. (sifeitr A saRefa F & 2 Siedfior A AT & B 2
2. [t & Qi SiieliaRer & COp 3 et e | quf sifefiawor & gk, Yedeia @ CO,
& ot T )
3. |wd el § W S & R i R Z%agwma‘i,ﬁaﬁmmmmﬁ#
]

4. [oR@ffim @ o W et |ed Bt St § 9 ¥

mEArHg 7 g '
5. |t e " A g (673 k.cal) S ¥ (S ga T A= A (WG 21-24 k.cal)
' T A R

6. |ua 31 Tq@r W 38 ATP 3] I B B gm*@a%ﬁﬁm:«wmﬂa
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(3) eI au fFvaa & aFR

wo | RS fva

Ho (Glycolysis) _ (Fermentation)

1. |3z fmar O, & o # gl 21 wgm&m-qmﬁm

: ‘ TR ,

2. |7g SN a1 Srfailea Hi Word av 0| gE e Sl S ad au s ¥ B
R R0

3. |m& e SR ofmel & Frams(ge fra o § @1 PR % IR w®a
(wraeEa) § 8 R ey # B Rl

4. |sEieRE e # AdEwEeal ekl Bl (399 9B Tne W aeegaar el Bl

5. |ofxm SOk qrgsids o QR Ifm SO YR, I wdfE |

6. |79 8 ATP 39 71 8 &I wraaar 2 ATP 3] € wiel 2 8

(7) wrsfafa auw Rt s o% & 3R
E?w TIEIEiferaTe 3Tt ek it fafea 3 Wk (Citric Acid Cycle) st
|
IR & fae w97 1(F) %1 SW Fau
e 8. & Yoot I Srupait =it miter oY wrorer & IR S N HEwI FRA 97
IR— Todtoto Jpupsil #t mfty #t Hegag
1. T8 & 1%, Geracna frame ant ? foradl o fipamar @ R fFeR #
frmtor €ran } o TERRIfAReT ¥ Y€ S Hel I 99 [aRH IRaeT o
(ETS) T & =€ T 3 2
z.m?ﬁﬁaﬁﬁ@ﬁawwmﬁm%ﬁﬁmmm
BT Bl
3, v T A ot e g@ A 5 Frfor 5 3wEm & 7@ o &
4. W N Fa9 T FI ITEN D ) B I AHAF HRAER a8 A0 F
ot st Hegadi =or A yaw 7€ w2
* arad § {eit Aet (99) T S A R) 99 ¥ GRAER SEavasagar - 9
HR-SMA TEQ €1 FEATIFATIR ATP F1 I 8 Gl 81 T~IRH H BRI M X
fafi= TR R Frafs At {1 vaqa Siteq & e T 37 firan @) gl o &
St 1 GIeW e Frewdor € e R

U 9. ‘-9 QU P TrElsifers g din 21" gWa! ==t SRk

IR— oY U & SniEifes qu

A 5 & U @ U G fBRAER (substrate) 21 3 @iy daR
(cellular fuel) st FEq &) FaleZSTH TG Hra1 F 74W fHy s A gF o §
T T T R 3 FhANR vaga 99 § W O ¥ o fefe e OR vl
o< TN T, FAE 3T i W w%; RN—aw ww fawdiea 7 T@g v ¥
foefeq dt @1 iy sner YefieTger MITEH 79 981 A1 ¥ ¥IY I 8
fraie EERAAAIREERES (PGAL) i aEaisi Y0 AFl & YW wdl 8 M|
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faufed B WA 3t s 21 UHIAY o7 faUHAiHIol (deamination) % WYY
Feq =% ¥ fafv= <o § waw w4 2

T THR T a1 A HI GG B 2 Gl WE A6 A Wferd HCSRA e €
ST 21 37a: T 3 % dyenun s fraved ¥ Skow vaada |nt #1399 B 2

TR YFR N & AT T foraveT o GRE- st v @ SvEm a2 3|
YHR ¥@9A 99 N 3999 (catabolic) 99T Y9G (anabolic) THI FAT Bt 2 @

FHRUT EEA A0 (99) FH QERteNfeTe 99 (amphibolic pathway) F&1 3t ITgH
? 7 % 9= qa

| FATS | EARBOHYDRATES] PROTEINS |
A4 A4 ) 4

FATTY ACIDS AND GLYCEROLS] [ SIMPLE SUGARS | AMINO ACIDS |
' : e.g., GLUCOSE ‘

l GLUCOSE 6-PHOSPHATE
l FRUCTOSE 1, 6 BISPHOSPHATE
DIHYDROXY ACETONE PHOSPHATE g—2 GLYCERALDEHYDE 3-PHOSPHATE
PYRUVIC ACID ¢————

—> ACETYL CoA

N @
co,

Tor—vaa meaegar & o fafa= Fwrife Rl & fagus = guix areT surr=g wnt i we

TR Tt & I
U2 10. | (za87) iiw w1 oRufa #fme, o & e 39« w1 79 22
SR— wig (za8) s

T feu T wHE, 919 9 <" R @A v # fewifaa Co, 9 sramifyd 0, % STum
= YaGR (WY ) T[0T T WG (R.Q.) FEa ST YR Y14 3 oT8R Yo Ui
fr=-fir= @ 2
fr=mifaa CO, 1 3
TR O, T HT

@E OE (R.Q) =
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AT (fats) T YT VIS T A F 91 21 F63 914l & svam @ Fsmifqa co, =it
TN SERE O, H AN A FH AR 2 TW F R.Q. T 0-7 Bl R

2 C51H 98 06 + 14502 e 3 102002 + 98H20

(Tripalmatin)
_102C0p _
RQ.= — B, 0-7
wou 11. Sifrfie whpRdtswor 22
IR— Jiirfte wremifRdisor

Sfivaa fira F fafi= ol A goa eESIeH T (2H ¥ ) Y TESISHIIE NAD
1 FAD J8VT S 19afad 216 NAD.2H a1 FAD.2H AT &)

¥XF NAD.2H 3] ¥ < FoaRH (2e7) T < RIS WANSH (2H *) ¥ Fraprerat
SRS 9% T F 9§ @ 3R FAD.2H S ATP el 1 ULl AT 2TETS
F Hwta R WRaed ¥ wera®y qad F9il ADP + Pi—» ATP R4 5RT ATP A
ife @ I 21 TqF ATP 3] T4 F WO A 7-3 keal 3R R ¥ 10-12 keal T
Hug Bt 21 I8 i wIERRe@uT (phosphorylation) Fedr €, Fife &E
i A @® fiF 0, ®i Suffa ¥ o 2; o W A= wiewREwor
(oxidative phosphorylation) Fed ¢

MEMBRANE | | MATRIX
fa-nrgdHigar § ATP UG &
s weyi
U 12. T F yAF I01 § JFd 7 vt Soll &1 91 Agd 87
IR—(F) I § da TuEFS st F A vaget fraar § s
ol TS S Y g9 TE o, St R 3@ wiwar A e 1 9w
TIT gRT A= =R it aifufraell & w9 A gaa adt @1 g Taafe
Sl i S-S HATP ¥ Wi & S 1
(@) W9 Whpa ¥ gaa S @8 I § T8 A v wa R N e el @
IYEIT ATP Gl § B &1
(1) ATP Fei QT &1 1 Tl @1 VA it G g raRll  faw Foi ATP %
Z22 ¥ W Bt ]
(W) fafe= wifea FEfe veidl & dvamer § ft ATP Q gaa S S7@m § 3wt )
(%) FiveRl ¥ afe Faul F A[r § Yga S99 ATP Q € S1a 8 R
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