
AE  = cz-w
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Tmd AH = AE + A(Pv)

= AE+PAV  +VAP

= q-w+~Av+vA~
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F
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612(ii)

518(a)
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613(ii)
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AH”,(CH,CH,OH)  = 2(-393.51)  + 3(-283.83)  + 1.366.8

= -277.7 kJ

c4H,05 F C,H,O, + H,O

fma.Gn nswvjui%

AHorxn  = (AHo,mdnal,c  acid  - (AHocombhmaric  ac,d

= (-1328.8) - (-1334.0) kJ gmot-’

= 5.2 kJ

BT 421



@-Lmb  )glu = -2805.0 kJ gmol-'

(AH'~~,,,&,~~ = - 382.6 kJ gmol-'

(AH"~~~~)~,~~~~,,,  = -1655.4 kJ gmol-'

(AH~~~,,&,,~~~,  = -1366.8 kJ gmol-'

(A%mb)yeast = -21.2 kJ g-'

~u'o~~I~uucttiau  Zb%vpioiif~n~u  7:Vi

(Acmd$"  = -2805.0 kJ x 1 g molx 1,000 g
-._ -

gmol 18Og 1 kg

= -1.558 x IO4  kJ kg-'

(A’H0comb)NH3 = -382.6 kJ x 1 g molx 1,000 g
- -

gmol '79 1 kg

= -2.251 x IO4  kJ kg-'

\

(A~~co,,,&ea~  = -21.2 kJ x 1,000 g

9 1 kg

= -2.120 x IO4  kJ kg-'
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(*H”comb)glycerol  =

=

(*cm&ha”ol  =

=

(AH’),,  =

-1655.4 kJ x 1 gmolx 1,000 g
- -

gmol 92 9 1 kg

-1.799 x104  kJ kg-'

-1366.8 kJ xl gmolx1,000  g
- -

gmol 49 9 1 kg

-2.971 x lo4  kJ kg-'

(36.0 kg)(  -1.558 x IO4  kJ kg-')+ (0.4 kg)(-2.251 x IO4  kJ kg-')

-(2.81  kg){-2.120 x IO4  kJ kg-')-(7.94 kg)(-1.799x  IO4  kJ kg-')

-(Il.9  kg)(-2.971 x 104kJ kg-')

= -1.392 x IO4  kJ

l~n"~il~~~ul~~~"~~lilu~~~~~nlunalbi~QU

AH” = -1.16 kJmol-'

CY. -D-glucose (s)  ----+  CX -D-glucose (aq) AH” = 10.72 kJmol-'

p-D-glucose(s) + P-D-glucose (aq) AH” = 4.68 kJmolf'

WhXl.4lQU6~~U~~ Ct -D-glucose (s) * P-D-glucose (s)
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ad  0

~

Ct -D-glucose (aq) * P-D-glucose (aq) AH” = -1 .I6  kJmol-’ wn79j(  1

Ct -D-glucose (s) j 0. -D-glucose (aq) AH” = 10.72 kJmol-’ wun?ti  2

p -D-glucose (s) ->  B-D-glucose (aq) AH” = 4.68 kJmol-’ r&n74  3

fWn&  Z-3+1  q:lm”

Ct -D-glucose (s) y P-D-glucose (s) AH” = 4.88 kJmol?

HOOC-CH-CH,-COOH ----+  HOOC-CH=CH-COOH + NH,

I
NH*

L-aspartic acid fumaric acid

BT 421



As = .s,-s,

As  = q,,,
T
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AG = AH - TAS
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m1mi 2 llnn~w~~~l~~nY~Ul~Y~lMYf)Q~~~U1Oil~1

ll@&l7 AG”
(kcal  mar’) rkJ  mar’)

Hydrolysis

Acid anhydrides

Acetic anhydride + H,O + 2 acetate -21.8 -91.2

Pyrophosphate + H,O * 2 H,PO, -8.0 -33.4

Esters

Ethyl acetate + H,O + ethanol + acetate -4.7 -19.7

Glucose 6-phosphate  + H,O+  glucose + H,PO, -3.3 -13.8

Amides

Glutamine + H,O +. glutamate + NH,’

Glycylglycine + H,O  + 2 glycine

Glycosides

-3.4 -14.2

-2.2 -9.2

Sucrose + H,O + glucose + fructose

Maltose + H,O+ 2 glucose

Fsterification

-7.0 -29.3

-4.0 -16.7

Glucose + phosphate +glucose  6-phosphate + H,O 3.3

Rearranaement

13.8

Glucose l-phosphate + glucose 6-phosphate

Fructose B-phosphate -+  glucose 6-phosphate

Flimination

Malate  + fumarate + H,O

Qxidation

Glucose + 60, + 6 CO, + 6 H,O

Palmitic acid + 230, ~$6 CO, + 16 H,O

-1.7 -7.11

-0.4 -1.67

0.75 13.14

-686 -2870

-2338 -9782
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Glucose j 2 lactic acid

2 A D P + 2 P i ----+ 2 ATP

AG”,  = -217,568 Jmoi-’

AGO, = 2 x 30,543.2

= 61,086.4  Jrnol-’

Glucose + 2 ADP + 2 Pi + 2 lactic acid + 2 ATP

1. AG” wml~~isu~s~a~  = AG”,  + AG”,
= -217,568 + 61,086.4

= -156,481.6  Jr&

1 2 BT 421

217,568

= 28.1%



aA  + bB  t----)C C
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lunnmrmvp  wui-~  AG = o 6ak-4

AG”  = -RT In [Cl,

[Al,  UY,
= -RT In K

& K  dId~~“&WJ~~  fm”d  K  = [Cl,

K, = [Xl,  M,

[Al, IBI,

AG”,  = -RT In K,

x+z

K, = El,

Lq

AG”,  = -RT III  K~
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[Al,1Bl,

= K, K2
“Zmud -RT In K, = -RT In K, - RT InK,

%I% AG”,  = AG”,  + AG”,

AG = RT tn c,
-

Cl

Fumarate + Hz0- L-malate

BT 421 1 5



tpUJ$ 15.0 20.2 25.0 30.0 34.6 40.0 44.4 49.6,
(twlllanla"u~)

Keq 4.78 4.46 3.98 3.55 3.27 3.09 2.75 2.43

m-l AG” = -RTI~  K,,

d In K,, = -1 d(AG"/T)
-

dT R dT

d In K,, = -I AH”
- -

dT R T2
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1.8 -1.8 -

l.6-l.6-

1.4-

1.2 -

1.4-

1.2 -

lo-
Z'
Y
c

8 I I I
31 32 33 3434

I
i x lo4

JL
I
i x lo4

06-
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“‘:
PlJlAd AH’  =

=

AG” (30”~)  =

=

=

AGO  =

T&C =

=

=

As’  =

-1,793.l  x 8.314

-14.907.833 Jrnoi-’

- RT In K,

-(8.314)  x (303) x In (3.55)

-3,191.X3 Jmol-’

AH” - TAS”

AH’-  AG”

-14,907.833  + 3.191.753

-11.716.08

-11,716.08

303

= -38.667 JK-’ mot-’

&B&N?!  8 Wntiaii‘w?vB\l fructose-l ,6-diphosphate  j glyceradehyde

W-0 -3-phosphate

(G-3-P)

+ dihydroxyacetone phosphate

(DHAP)
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= 2.12 kJ mo?

AG  =  AGO  +  RT  in  [G-3-P][DHAP]

FDPI

= (21,200 Jmol-‘)  + (8.314 JK“ mol-‘)(298X K) In (10-5)(10-5)

lo-*

= - 22.54 kJ mol“

Glutamate + NH,’ Q Glutamine

ATP
a

ADP + Pi

AG”,  = 15.69 kJ

K, = 2.24 x IO3

AG", = -30.96 kJ

K, = 1.68~10~

Glutamate + NH,’  + ATP G Glutamine + ADP + Pi

blu AG” = AC”, + AG”,

= 15.69 - 30.96
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-15.27 kJ

K,  K2

(2.24 x~O-~)X (1.68 x 105)

3.76 x IO2

20 BT 421


