BE—F ~NMLUVEYQ 1% 2[HE

8 ATP L FE - K
ToMiFMENTE b TV IRH#H - AL F - zR L 2EANTH 5, 2OH
ICBEVTHERE - R I EDERD T LAy KT OO~ 52 Z nES,

f HRNORA \
l

T EADT RN F—

72 &AD 2 &AD 72 EAD 72 E3AD

ADP + B —— ATP + H0

LERDO
ADP + VYR ———— ATP 5F H,0

VELRFOIANF - @

- it 8

\\‘ R BEx EWEE AWML WHEEK L& 4//

<55 8 IR >
e EIONL R0



EOM FHE
11 ROXFEHDOZEM(1~1 6)IET 25E0% ALK, b, XEFHDOEMOEFS L X
FoZEMOFB ST —HLTEh, FLUEARAS,

(1 Y@Lz EELE( 5 )EfH-oT( 2 )E2AKT 20088 TH 2
2.l Lck<a( 1 )0 3 )(= 4 )Ths, ~HTro( 3 )nELIh
eEricAELSE( 5 )ickoT( 6 )EHEDL, EW-blrco( 6 )ickoTEME
BEfro2s, (3 )EBMILLZER Bhcda( 7 (= 8 )»4ELs, (7 )
FER DR CHERE 2, (14 )AaEoEmI( 7 )E( 9 (=1
0 Ye( 11 YL croH+aL, (15 )& 7 )z 1
2 )= 13 )EBLTroH T 2. (9 )e( 12 H)%( 16 )
ERIT 5,

9 ]
(10 )2
e
13 | — ®m 1t [7 ]
(4 ) ﬂ (8 ) X2
G ) l
1)
© y 112 |
(13 ) X2

12 Taa—uRqgieAmEHOI ARG EET, bz Lv¥—a& ATP 3 FH &N
Z &,

<H 9 M ofig >

i1

1. B8y 2. ATP 3. 7ra=2 4. C¢HpOq 5 ToaF—

6. 2ATP 7. Ay ViR 8. C3H4O; 9. TX)—1 10. CHOH
11. CO; 12, 3L 1 3. CsHeOs 14, B 15. AEHE

1 6. fRHEY

i 2

T a—LFEE : CeHi20s — 2CHsOH + CO, + 234kJ(2ATP)

FLREFERY - CHi1:0s — 2C3HsO; + 197kJ(2ATP)



B1OM wHEER L R

iKkFE L BHE»OKELZEI L THEDB, 2Rz 8% 7 )T

228THB, FHECREL2S H 2T The diITha20, Mok)icks,
ik iR

it i e
« 4 )

Lac, (7 )e( v o yrEEAAET, (7 O)PRINWELTREBICC v )2

22, 2%, H2YWHEHIPLH L e BRI ThZ(=H2WHEMN( 7 )dhd)L, £/

HoOMERLTINOH E e 2ZFWMOATNE ROV (=( v )IhaTiEhsd

B, 2 CKERZEIZNRLOZRAKLLT(=( v )anelL<( = )&k

2oTWwW3, ZH( = )ITIEINAD*-FAD -NADP A ERH%, 22T, NAD %

licLCcH e OZFEACTHBL - - -

(4 ) + NAD* — NAD  + 2H* — NADH + H*

ce B,
D% ENAD*%#( 4 ). NADH #( # )eERHIT 2L b2, UEzT o3
ERDEIICKIRT B &I B,

Wiiok 5 R
s i )
2H*T 2e-
NAD* — & S NADH + H-
L2Le ZHAVWTROE I ICHigRDbOI LD D,
Wik R

HE G Y

4
X
NaD* —¥ 5 NaDH + 1t

<#H 1 0 [ElofEe >
7 - 1t 4 -2H* 4+ 2e- v - R=IT T - fifilER A - AR R
#1 - TR



E11RE RBORKREBEDIRZT)
1 XOXDZEALGRD ICHIEESR - KEERZ,

<

(72— 2] — BikE @i

BETITEKL TX W,

C,H,0H X2

TEMTLVFEF

CH;CHO X2

o<

C:H,,0;4
V —<

<H1 1M M1 oBEE>
1

2NAD*

4 2NADH+2H*

. ErevE

C3H,05X2

L m

CsHs0,X2

C,H;OH X2

TERTNFEF

CH,CHO %2
—+ X2

Fha—=]—» Bk I

CeHi206

i 2NADH+2H*
2NAD* y

> [Ervom]

C;H,0; X2




E11M HEBORBEBRELRZT)

12 M1oKoT7E2bTATEe TR —VOMOKIG, £72iFvre vige I ED
MlOKIGZEIED B L, Vv a—ARCN e VIBICR L RIEDIEE 2, OB %ZEAT %
GO WA BRENERS 5, ROZEM(T ~7)I#EEEZ AN X,

)B4 NICRERL R R d0b,
B = VRO L B Hb,

N

YO( A+ VBIEFE 205,
YO( A+ )BIEF 205,

—~ o~
H

<H1 1M [H2 &>
7 - Ec iR A - LRI & % - NADH T - NAD* # - G



HI12R R
W Dt fE & B L 72 T O SCRE O 2 (7 ~ 7 ) 280 X,

M1 7428 X,

[ 7

Iha—2ZRnBlLInd e oearr vBrtE L3, COBBETRAELEZIALF—IC
FoT2HFDATP %, 7 4H(=4H +4e )DBEL 2720, b % 2NAD 2R
LTC2NADHH+2H* AL 2, B ra— 2 b A v co@fs( 7 )¢

W, ZZFToNGIE( 4 )TBIhbhb,

<H12[M [M1oMBEE>
T - fERER A - B RE



FI2/E R

ft 2

v~ Mo X,

v

o

HKETIIEAE VBEURE LTETCTLES>ZD, 2o A vz E S
(= )THY, BT hEEAALF—FMOHT LA TEE, 22 TIDE L
EVEE I LIl T OGBS v )TH Y, TUDRBELEDENTH D,
A VYBOREIZ( & )o( A )TEIhbhb,

I v e BEb(=RikE) LT 2H(=2H" +2e¢ ) %155, 2N 5 id NADVIC®
AKINTNADH+H"& 725, T ORiKE L RIRHICHREGE Z 5T CO 3L 5,
ZDXICHIKE LK EZZ T - e VEIZT 2 F L CoA L 7R3,

T F 1 CoA 3AFIaFE(C) L RIEL T 2 VvE(Co) b, 7T VBIZiK
F BRI NTH & oA XV aFEREICK 28FE T 8H +8e~ & 2CO, #4£ L %, 8HY
+8e 1% 3NAD+ & FAD %A I T 3NADH+3H* & FADH, 234U %, 2% Y
(% YA vBHEBLLAFER, A vEED 2C0, & 8H +8e iC7>TL
IR THD, FEA L VEEBLLZEFIKELEZ I ALF—ICX o TATP 24
T ae, CAEVEELDTHZD 15T D ATP 5615,

ES

(

7 ) v )Tl Fra—x150FH7 Y E5HC IONADH+10H & 2FADH, %3

L2, chon( 4 )o( 7 )icds( F )ICPoTET, AilT24H(=24H" +
24e”) % B\ T 10NAD* & 2FAD & 72> Tlto T <, 24H 1 60, & Kt L T 12H,0 &
b, TORIGIXEHICE 213 KEOMRICLI2MBE] THY, 0D RKREDZ ALY
= EN, IAra—2 15748720 RAKT3455 1D ATP 4o h 3,

<H12/M M2 o>
AR 7 7 [F] |8 T - G
F-3IravFrI7 S -<=hU w2 ¥ - BEFESR 7 - WK



F12M Wk
13 MR R2LE IR %HPL LROLEDOEM(T ~ V) Ii#ihz A X,

MFESRCARBE( * OBFEET 3, $28( 7 )-( 3 )o( ¥ )pELE
£50C( v )bEETS. (7 )R ¥ YV EbEOTEIELEY, &b
MY OHEIE( 2 Yo, BPoLaiz( & )Hod oict) ) &b 34, HANL
CEkNTE b (& )MORIGERI( v ) LIRS,

M4 (7 )o#BRTRRYICZAVa—Z 1972 2ATP itk ->TY viiglbsh, v
E VRN 251U B £ TOMIC 4ATP 2GR EI b, TD7DAELGIE 2ATP 21556
N5, CRBRERYICINI—Z2D ) VIR{LB B I b b D, THZBHL 72RO
HOZEMICEREZ AN X,

sna—z2ix( 2 )RPECERIGE( F ), D=0, ATPDO( v I
HETL2IANF—% 7 Na—RCFEALT( 7 )ICLC ¥ RICZRIEEX ¥ 5D T
»%,

R 3

7 +a -NAD*-FAD ¥ -fitff > - R X -Tra—r X v - ALBRE
v - fEbE

R 4

Z-EGE FoREILIRCY v -mEAa¥ - ) VIS T AKE



F12M Wk
15 727 CoA ZFH L = ROLEDOEMICHEZ AN X,

A VEERT 2 F L CoA 12725 £ TORIGE AT 2BEOfFEELZ( + )&
W, T -SH] twHEgEfFfooc( F )eRELTIIEbHb, 2hderry
BOANRF O AL TELLIDRTF L CoATH S,

e Vg 7+ F 1 CoA
/O
CH3C/ O CH;C 7
/4
C-0O—-H S—CoA
H-—-S—CoA

[l 6 FE/E L PR DECZ A E v RE 85 T 200 TH 525 [BFEZ 9 i 7252
LVHEWDEETH D, TREFTRRIMEDND D% L 72RO XD ZEMHIC

i1

KHEL : ( Y2( X )Lk 270,
KHE2:C % ) 7 Ye( X LT a0,
FHE3 () (v )OZAEKELTHETH S,

<HE12M M5 - 6 DfFE>

R 5
F - CoAGEARST : a v HF A4 L — - filiffFEr— - ax—) + - CoA-SH
6

= - LB R X - iR % + 7 -NAD' - FAD Nk -HY - e



FI2/E R

M7 mRekoftoczE T, b, AV F—BPATP 3EEZMA 2 L,

<H12[0 M7 OE>

WCTELZ LA, TALF—BQI0k)DHEATHE VTR L,



HI12R R
M8 RXROMDOZEHHRDZHD X,

2 )+2( )
U’ (C3H404) X2
TR VF—
|
2ATP

‘}ﬂ:l'—'
20 )+ )»C(
N

( )
( )

8( )+8( )—> /
( M+ )

~
U

(
(
(
(

U

<#H12[ [H8 DEE>

e ——

2NAD*
4H" + 4e —»C
T 2NADH+2H*

® ot ——[reom | ——

CoH,,04 ﬂ (CH,0,) %2
TR IF—
2ATP
K} Ty EYT \
10NADY
11,0
SRAD /.12 .
rERT.
Coia N
X2

TARINF— X2 %

ERER T 15 == A=
ATPX2 % i
Eo
t - P
U 8H;fe AT
' X2 3SNAD*x2 10(NADH+H')
SHt 4 20 NAD"x2 FADX2  2FADH, S
e -
%2 (NADH+H*) x2 (3NADH+3H") X2 60,
FADH,x2




B 130 B|EFER

LV R TOBFGEZRONEZSEICLT, TOXDEM(T~2)I AN X,

E\l[i

O NAD*® FAD ic k> CEIINTEAZHIZH & e 12k B,

@ e ix( 7 IPE O IHIEFEONTEHL TR, 22 4 )Th 5,
B, EfECizco(C 7 )iz v Jac( v )b ( 7 )cew) 3FEHDOX Y
NoEn( T )REL RBIECEATEY (b—c—a), BFRINSDIEICZ T
N, BEIC( T )EWIBRICI->TOIZIMOLNEDTH 5,

@ e PBETLIEECAE LI ALF—CH 2 4 )INd,

@ e BZUIMW-o72 003 H &G LTHO &7 3,

® AELHMEDHD( 71 )2 RS 5 (=pH 2ME T3 3),

© H'2BREHEICH->T FF #EK(= % )z@d e 2iczqAr¥— 402 WH
DSEEEE R 2 AR AN EB) T 2 L AL Z T A LF —=BBEL L F —),

@D ZOZALF—IXoTADP #3( 27 )INTATP 34U 3%, 2o( 2 RIGIE
Qe hEHY e BBETILEXDIAALF—(=( 7 )DZFALF—)ICkoTHZ
bz bichsnT, 2o 7 MRIEE( 2 )rwni,

IhavEy7

® H*

@ ADP+ @? ATP

FyF,

(=)
&
o

bR

<% 1 3 DMEE>

7 - ERANE A - BHoESR 7AREZ N/ = VA I-YFruLFFoRA—F
A - RedEhiE% J1 - HH iR ¥ - ATP & kg 7 - ) viEgfk 7 - Bt
o - By Y Vgl



F14R ItavirIT
Ira v P TICBET 2 U T ORMICEZ X,

11 Irav FYTEHBALEZCEDOZEM(1 ~5)ICHEEY AL,
ThavFYTRLEDE( 1 )EWHIEREYTHEEZLNT WS, ZDEF
e L<( 2 MEgEchse, HEBERO( 3 )®( 4 )BHEHEL( 5 o

BEBBE b TwE L, HEMICOZIET 2 2L B bFon s,

M2 Irav i) 7oRRPhoZE/M(6~7)ICHEL A X,

13 B20RFD6~9TEIAbNTWEI L, TEREET IO ENDL, XD
~@D 3 Bbhb 1 OFT BN,

@© RS @ 7z vkl ® B oER @ el

<% 1 4 B DfEE>

M1

1. fF MBS 2. HEE 3. DNA 4. VRV — LA 5. Zvorg
[t 2

6. AR 7. MR 8. v Vv 9. 7Y AT

3

6. 7.0® 8.® 9. @



