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Heterolactic fermentation

2 glucose -> 2 lactic acid + 2 ethnaol + 2 CO,
Bifidum fermentation

2 glucose -> 2 lactic acid + 3 acetic acid
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Ans) 0.00274 g/L
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E=LKp/H= (10) x (50)/ (100)=5

X,./X,=0.1/20=50 x 107

Ab 3 11.82 AMESHH, n=4



>
~N
ot
Of
Hl
10k
Okl
10
fot
0=
o
Okl
10
oN

Moi2| (Leetet =3)

(5 1-1) C (82X} HrE7] FEWO| NESZO| CHoE MZE I=2teio] MZEsE H]

S EHEONM dXy/dt =

i

—

0lo

7] FHO| MZE &0 T

rot

= 25K 4]

rlo

dX
FX,+ oFCK, — (14 )P+ VX = V

=(1+e—aC)D=[14+a«(l-C)lC2 ESEICH (0|, dF/dt = D)

C>1 0|1, a(1-C)<0 0|22 u<D7} =L},

S, Me=go| As 7[2ZA89 B2, HIYFEEEED 2 48R 2TE & US.

Separator F=HO| S EHFX|4
(14 o) FX, = FX, + oFCX

A= (I+e—al)X =X 0/ k=(+ o -00))

Productivity %2 =AD&



SEA

X1S T5t7| 25t growth limiting substrate (S)0l CHet 22 ¢X[AS N SH,

w4V _ L ds
Tos @

FS 4+ aF5— (1+a)F5+0—

S SE0A dS/dt = 0

20| A Potu=(1+c—al)D 82310 Ha|sIH,

Yyis Vys(5—9)
h=—&-IP=r o
P
(14 e—aC)D=p= e - z
5T ¥Monod equation &)
o tx (6 — §)D= Yys(5H—38)
1 I 0 B (14— el
EDK,
5= o, — kD
Yyis Vys(§—8) Yys(§-8) Yys ~LDE 5
T (T Ty e iy, )
DX, = kDX,
Yyis kDK ;
Vs (8D KD K
sy — kD (7|7t SE8ie M
D'_‘
= ¥y (§D- T—)
—Hg— L



Het = Ko+ 5+ S2/K,

Steady state,

UmS = (Ks+ S+ S%/K,)D

9 Alg sof CHSt 2ktAloZ HE|sHH,

D
—S*+ (D —uy)S+ KsD=0

K;
20| ZAloz S M,
K, 4D?K,
¢ — L —-D+ — D)2 —
D Um \/(.um ) K
2) Washout2 EBSt0] 37§2| steady state?t ZXHT 4 QUCH (B (i, — D)? > 22Ks 0f
¥ Z20)3h
3.
k4
H -1, = ky[H]
k2
I+H - 21, Tzzkz[H][l]
k3
I - H, 3 = k3[l]
ks

I - D, T4:k4[l]



Death rate 1, = ky[!]

1€ MolM XMASH?| s PSSHE [0 His HESHH, n=r+nr,—-1r3—1=0

ky[H] + ko [HII] = k3[I] — ky[1T =0

A
N (A S 7y
ko [H]
p

" (ks + kg) — ks[H]



