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CBNU’

ATP Yield
ATPyield: S 2F A2 ZAHMH et Hel €&
- =8 H2(CO,E B4R ZF) 659 HAL = /mol ATP
EEHOF e S)|AM: 1D~11g_ --E%meIATF’
- Table 7.1
Table 7.2

Some Parameters

“+ Respiratory Quotient (RQ)

= mole CO, produced / mol O, consumed
< P/O ratio

= mole ATP produced / mol O, consumed
< H/O ratio

= mole H* produced / mol O, consumed
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Regularities (28 4&)

e QOIZ2 = EAEE & 2AZE): 26.95keal / g
A EE

4291 g8 EEH
/ X containing 1 g atom C

% 0462gC/gXHE =2

Yo =3.14gX HE =S /g BN
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Biomass® &4 A A

> 0lE=22 254 (B E4)): Table 7.3

-

% NI R 518HAl : CH, ;005 Ny,

Bioprocess Engineering |




CBNU’

24 2K (I)

o HE 2 =0 Bl EF

CH,,0, + @0, + bNH, - cCH,O N, + dH,0 + eCO,

1=c+e
m+3b=ca+2d
n+2a=cp+d+2e
b=c¢cé

0L O

Unknown (57H) - a, b, c,d, e
M.B. equations (4): C, H, O, N
One more information : RQ(= e/a), yield...
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2t 3 & (Degree of Reduction) y

. the number of avaﬂable e- equivalent/ g atom C

ol= Jh:; TN SE=1 =l SPAZE M EHEE = Us 81
st =2 & A2 EFEJE S XFIHO| o &
oI HP E N;: > (N B) Table 7.4
CH, 14)+4(1)=8
y=81=8
CeHOg 0 6(4) +12(1) +6(-2) =
v =24/6 =4
C,H.OH:  2(4)+6(1) + 1(-2) = 12,
y=12/2 =6
=2y e EEOSEE AR
y 1 CH, > EtOH > glucose
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A 2K (II)

> HIE 9 A20| Y= B

CH,,0, + a0, + bNH, > cCH,O,N; + dCH,O\N, + eH,0 + fCO,

. S =4+m-2n
Degree of reduction
? Xy =4+ a—23-
P: yp =4+ Xx—2y—3z
Mass balance C c+d+rf=1
N: coé+dz=b

e-: ¢y, tdy,=y—4a

Energy balance QuCy, + Qudy, = Qs — Qp4a
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Aerobic production of
a single extracellular product

CH O ,+a0,+bNH, -

substrate (s)

¢ CH,O4N; +d CH, O N, +eH,0+fCO, Eq(4)

biomass (b) product (p)

C: c+d+f=1
N: cd+dz=b
electron: cytdy,=ys—4a
RQ=f/a
Yx/s=c
Yp/s=d

— determine a, b, ¢, d, and e




Ol2d =32 =

Yye =314 3L S /g2 &L
EQS (available e- equivalent of substrate)
< degree of reduction

C¢H,,0; + 60, 2 6CO, + 6H,0
EQS of glucose (1 mol) : 24
Yys = (3.14 g X/e- eq.) (24 e- equ./mol)(1mol/180 g)
=04gXgS
XSS 0l=0les 2148 HES ===:0.38~0.51 g/g (= 6.1)
2J|4 ATP '—”FE (Yyate )= ~10.5 g X/mol ATP

518 ATP 28 (Y )= 6~29 g X/mol ATP
N (D1 1g cr A ATP = )2 2LH 22 WS Il

Yxis = Yxare XN




