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« 2AX™S A (holoenzyme): I:II'.:_“L."{‘E'DI Zs (Mg, Zn, Mn, Fe, NAD,
FAD, CoA HIEIR!), =& A (apoenzyme) + E X QI X}
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Reaction 1. Enzyme | reacts with substrate (electron donor)
and oxadized form of coanzyme, NAD™




EC (Enzyme Commission) Classification

1. Oxidoreductases (oxidation—reduction reactions)
2. Transferases (transfer of fuctional groups)

3. Hydrolases (hydrolysis reactions)

4. Lyases (addition to double bonds)

5. Isomerases (isomerization reactions)

6. Ligases (formation of bonds with ATP cleavage)

ex) alcohol dehydrogenase: EC 1.1.1.1.
— Table 3.1
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Hanes—-Woolf plot: v, &
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TABLE 6-6 K_ for Some Enzymes and Substrates

Enzyme Substrate K., (mm)
Hexokinase (brain) ATP 0.4
D-Glucose 0.05
D-Fructose 1.5
Carbonic anhydrase HCO; 26
Chymotrypsin Glycyltyrosinylglycine 108
N-Benzoyltyrosinamide 2.5
B-Galactosidase D-Lactose 4.0
Threonine dehydratase L-Threonine 0.0
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 Enzyme unit : SE XA
Ole| Z2HE 42 2F

— (1 unit = 1 ymol product/min, at pH 7 and 25°C)

« Specific activity: &9 €49 2& & LIEt]= 49 C
&

— (0.2 units/mg protein)
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S AHIE S (allosteric enzyme)

S 2= initiators, effectors, inhibitors, genes, poisons, hormones
S0 _IoH X EE L.

« Ol: 24U OE 22 2XH HSH 2ol active sitedt 45 &
(allosteric effect)
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Rapid
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less active form Enzyme— enzyme—substrate
(a) more active form complex

2 .
Rapid
Eﬁector
Enzyme— Activated Saturated
inactive form enzyme enzyme—substrate

complex
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Allosteric enyzme  Active site
with four subunits (one of four)

v
—
Bﬁg?@ o

Substrate

Activator
of four)
Active form Stabilized active form g
L}
Oscillation

Inactive form Stabilized active
form

(b) Cooperativity: another type of allosteric activation
.

/

Noe=="" Inhibitor

functional nactive form Stabilized inactive
active form
site

(a) Allosteric activators and inhibitors




22 Xoll Xl (enzyme inhibitors)

- HHMA XNoHA (competitive inhibitor)

- HIZ™A XMool A (noncompetitive inhibitor)
- UHAMA Xol Al (uncompetitive inhibitor)

G Substrate

t Active site

Enzyme

Normal binding of
substrate

Competitive Noncompetitive
inhibitor ﬁ inhibitor

—~

Enzyme inhibition
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&4 HallAl (enzyme inhibitors)
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(b) Optimal pH for two enzymes
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e ) |- _'|:_ J | ( Entr ap ped) Entrapped Entrapped  (Physical Bound

— A X} IS I| (Matrix—entrapped) \ %/% '°’“""°' %Z’“

— 8t JI£J| (Membrane—entrapped)
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A XIS (matrix entrapment)

e M=

- 1)=& Ak Ca—alginate, agar, k—carrageenin, polyacrylamide,
collagen
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« S9iH

1) SAUZS ZEEISO| LAHULD| HOl SEX X EE
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entrapped in a matrix entrapped in droplets




o} J1<J] (membrane entrapment)

Al 2ot (hollow fiber membrane)
- 0O|lHI&d=3t (microencapsulation)

« Entrapment2| &H&E

1) Enzyme leakage — dlilZ: J|&2 3J| 2438}

2) Diffusion limitation — ol Z: Xt 3J| & = IJ| 2435

3) &4 84 L OIFHY 24
)

4) Microenvironment 222 HO HAS




™ 1NA 3 (Carrier-Binding)
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Damkohler number (Da)

maximmum rate of reaction I’
DH — _ M

maximum rate of diffusion - k, [S’b]

[S,]: (g/cm?®), k : (cm/s)

Da >> 1 : Diffusion limited
Da << 1 : Reaction limited
Da ~ 1 : Similar diffusion resistance




Hl==d XX

Sp

“*Da >> 1 : Diffusion limited, [S_]] ~ 0
v=1Ik, [S&]

<*Da << 1 : Reaction limited
v, [Sa

K, ., +[S,

Bulk solution

Diffusion layer V=

Graphical solution - Figure 3.18







S MAMM A2 2 H Aot
& 20§ A (subtilisin, rennet)
2ol& A (pectinase, lipase, lactase)
— glucose isomerase

— glucose oxidase

« DIMESHI (&G > MDY — A KIJHD|, SHALA

H — HHA AN - S, |AZ2 - d8A Z
(Z=20tEIl) - 283 - HX

« Extracellular enzyme

 Intracellular enzyme : Al Z Y|, A9} St 4|
Al (CaCl,, DMSO, pH &0l)
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Enzyme

protease
pectinase
lipase
amylase
cellulase

lactase

Glucose isomerase

Glucose - fructose (& %: 1.7HH)
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 Amylase: 8 &2| Jtx=F0H

— o.—amylase: a—1,4—glycosidic bond, 824 slS A
— B—amylase: hydrolysis of the second a-1,4 glycosidic
bond, cleaving off maltose at a time, &st& A
— glucoamylase: a—1,6—glycosidic bond, yielding glucose,
=] =R
« Cellulase: 8749 Jix==0l
— Trichoderma: 28d 28224 Eol O
- A niger: 28d 22224 Fofl X
— Clostridium
— cellulose == cellobiose ==) LT
cellulase  B—glucosidase
« Hemicellulase: hemicelluloseE 5&Y 2 & Jt+=Eal
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Aminoacylase: DL-0Fa! Ot0| =&t — L-00| =&t (A T, 2
S0t 2 MS) + D-0rA! Ot0] L= At
Trypsin, Streptokinase: & & &2¢
Lysozyme: 12372 ML Ji=Z0l,
Urokinase: & & &all, & Al

Asparaginase: & & Ml, L—asparagine — L—aspartate
Glucose oxidase: E40|LI ABHAN 29 & =&
Penicillinase: penicillinOll Ci gt allergy BtS Xl &

TPA, Streptokinase: & & 0l

Aspartase: fumarate — L—aspartate + phenylalanine
aspartame: & zc2| 20|z
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