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Fig.1. Embden-meyerhof pathway of grycolysis.

&£ S 3 glyceraldehyde-3-phosphatel= #] % £ 5 o
enol form®] pyruvatez S oA L By} o3}
keto form®] pyruvater} k. o714 pyruvate:
aerobic condition Tl /3= TCA cycley @3l A
< oxidationo] o] t}A] energyE 4 FESH# anaerobic
conditiondl] ] = pyruvater} lactate dehydrogenasesd]
#:38ld lactateE WERFT L 24 glyceraldehyde-3-ph-
osphater} A& EHELE NiEo] ETE 4 34 ¥

(240)

o

2. acetyl Co A H ¢ vbA] B-oxidation cycleg =
24 AL oz acetyl CoAE FHs] Wirl "o, o
acetyl CoAx TCA cycleg @34 52423 oxidation
HL Aolt}. B-oxidation cycled zhebs] =A@ s
Fig. 29} 7). pB-oxidation cyclest] o3t of#
7}2] coenzymes?] electron tranmsport systemo] BE3-

S Fd ERsSI2 I



free fotty acid

+
Mg
AMP+ PP
acyl CoA .
ca
Fp acetyl CoA~\ cycle 2C02
FpHy
o, B-unsoturoted CoA'SH * 3-Retoocy! CoA
acyt CoA ,
H20 NADH + H*
L(+),~hydroxy / +
NAD
ocyl CoA
Fig.2. B-oxidation of fatty acids
glucose=5-phosphate
NADPT
NADPH

qlucese-6-phosphate
4 dehydrogenase

&~phosphogluconolactone
gluconolatonase

6-phosphogluconate

nappt
NADPH
phosphogluconote dehydrogenase

{Z-keto-6-phasphoglucenate)
CQ2
ribulose-5- phosphate

ribu&)se phogphafe
ribose phospha- epimerase

glucose phasphate isomerase

fructose~6~ phosphote

+
erythrose-4-phosphafe

transaldaiase

Sedoheptulose~7~phosphate
+
3~phosphogiyceroidehyde

transketdase

j F
e isomerose \ Xylulose-S-phosphot ex;
ribose~-5-phosphate J

Fig.3. Reactions of Hexose Monophosphate shunt.

(2) Hexose Monophosphate Shunt
(HMPS)

Glucose-6-phosphated] 22 $13% KE) glycoly~
sis Biohel = ZZEgEer. ©] 22 hexose monophosphate
shuntebz 89 H71A & coenzymes 24 NAD L
& NADP*7} {E sl el. HMPSY {sR@ERe Fig.3

S} 2}, HMPSy: =4 3o} 5 phasez v 4

3

olck. A= phaser glucose-6-phosphatert dehy-
ogenations}-  decarboxylation & 3o
ribulose~5-phosphate 2. 5= 1A olz Fwis phase
2 ribulose-H5-phosphater} glucose-6-phosphate &
HEol 7k Aok, o] A A E L= T B
#7588 = 4 transketolased} transaldolasert
Aolrt,

2BES BHNA 9 KiERez dud ob-g

(241)

pentoseql



3} et

6 glucose-6~phosphate+12 NADP*—5 glucose—6~

phosphate+12 NADPH+12H*

2, HMPS: fatty acids, Stericds R %7139
amino acids®] &gl 2 a3k NADPHS FFel=t
=4 HMPSE ATPS] #ffelrlx &tch. &
HMPS=173 >t2el 485X pentoser} oIAEX
hexose phosphater} o} glycolysis®} TCA cycle =
£ Kreb's cycled AR A B2 4 97 dFois},
1lol7b4l HMPSY: pentose® £RAD oz HA
ribonucleotide ol & A Fo & 7 BEMSL of%
S ) A A erdslel sl

(8) TCA cycle

"TCA cycle2 carbohydratesi} lipidsd] @<
COM 2 SEsle vt Al ol =lA carbo-
hydrates?®] 7% glycolysisoll ##] @]l pyruvatel=

TCA cydes] &7 ol oxidatively decarboxyl-

ation H¢] acetyl CoAst =o] ok gr}l, o] KL o
A Az UE EEEe tAdeR (rEstY #

Freler. o] EERES Bt pyruvate dehydroge-
nased}t 5}e o] system-& NADHE A@Esdlz acetyl
CoA¢9] thioester bond B®S EHie A £
TCA cycleg] 28349 acetyl CoA+ lipidse] = A}
sty el ® 44 H $& foxidation cycled] 4] ¢l
vl worow oAl 4R acetyl CoA. carbohyde-
atesm 3B s acetyl CoAst @7 TCA cycled
EoprtA A+

Acetyl Co Ak = =] oxaloacetated} 3 &h3le citrate
2 WK, o] stepe] TCA cycled] # stepo]™
citratets Fig. 4914 2% ohs} 2e 4549 ¥
-% A CO.%t NADHE stz vhA] oxaloacetate
7} o] A 2$ acetyl CoA 3 A1 B E8E A9
o}, o] }ze TCA cycled #iTA7EdlE oA
B Ll4tel & thiamine, fiboﬂavin, npiacin, pantoth-
enateZ WrFx] vitaminse] v} mineralo] MARISZ &
*¥L KBS 97, % carbohydratesit lipids®]
Aol vitamineo] v} mineralsst BFEA] S EF A oFh

glucose
2 pyruvate fatty acids
B-oxidation
acetyl CoA
. 3
NADH+H CoA-SH
NAD+ oxaiogcetate
H,0 citrate
malate
/ Fe"\> Hp0
H207- cis-aconitate
# | #H0
fumarate Fe I’
lFADr:D ) isocitrate
succinate : Nap¥t
oTP CoASH NADH+ HY
GDP, - oxalosuccinate
succiny'-CoA CoA-SH # -
CO2 COp Mn

NADH+HY
NAD

d-ketoglutarate

Fig.4. Summary of TCA cycle

(242)

4



Pyruvate Succingte
Y

F
Malate 'Ps Pa

Isocitrate l ATP } ATP ATP
VI R S

NAD—-= Fp —=+CoQ —>Cyt.b ——=Cyt.c,—= Cyt.c == Cyt. a+a3—>0

Glutamate /

Fp

3-Hydroxyacyl CoA /, 3

de
fatty acyl CoA

Glveero! phosphate

Fig.5. The respiratory chain in mitochondria

glycogen
ribulose-5-phosmote£02
\\
Xylulose=5-phosphate lucose -6- phosphate lucose
{ribOSEﬁS-phosphme HMPS 9 pnosp +—g

/
{Sedoheptu!ose-?— phosphate
3-phosphoglyuraldehyde fructose-|,6-diphosphate

dinydroxyacetonephosphgte ————s glyceraldehyde-3-phosphate

A-qglycerophosphate

!
!
!

o glycerol
( hpads———)———{ +
free fatty ocids |
pyruvate
acyl CoA
acetyl CoA
unsat. acyl COA  B-oxidation cycle
/E-ketoccyl CoA ~
B-hydroxyacyl Coa oxaloacetate citrafe
e cis-acenitate
e s malate
@ j TCA cycle isocitrate
fumargte
R ) oxalosuceingte:
/ s succinate ;
£ mmemmmae Y SRR  FO ;
I 2k - d-ketoglutarate !
[ oare & e e
"' // ATP H O ,’l
& 2 ‘
NAD ———?—o CoQ—Cyt, b—-?—v Cyt.c—=Cyt. 04»/7 e
I Nonrdo,

M @ _______________________________________________________ -

Fig.6. Energy production mechanism of carbohydrates and lipids.
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