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Table 2. F49 =33ty
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Table 3. xxwidldo] & 4]
—NH, e-Amino of lysine (Lys) and
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—SH Sulfhydryl of cysteine(Cys)
—COOH Carboxyl of aspartate (Asp)
and glutamate (Glu) and C-
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olt}, o] ulde] glutaraldehydeE ko]
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A 5 7] o Foll éoin% 33T LY F4L
=4 @Rk HA L L Holrl EEHEZE

glutaraldehyde 0194<>ﬂ£ hexamethylene diiso-
cyanate, hexamethylene diisothiocyanate, N,N-
polymethylene-bis iodo acetamide, bisdiazoben-
zidine, o) dal FEFA ol o] 25 ek

4. EE{EER2] A
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e Sl F e o HgRAT £33
=2 ool 2AL LBIRH o faE A9k 4
Fo LE, BHE SEEN, A2ZEolUA A
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ek sl AL A485D ok Fobsh e

2 7l 7b 55 Fokel sl £AMstaxt g},
4-1, M2 TERBE= A2 #A
BERES WEEES 224 o ga

o2 7 FAel AL Table 49} 7t}

L-g4kelvh L-otxslelzl 4o EEFdl o3t

Az FHaat 2 Fddon 9w THFo
Lolgt AL o] &35t aspartaser) fumarase?]
Aabg-& o] 23tk A 23}

& ATP®, FAD®, 5-GMP¥ NAD®, C,A%

o ASelt G b owae o delA e
HAE EapToR At £E £L 44EE

aspartase

HOOCCH=CHCOOH+NH, " HOOCCH,CHCOOH

|
NH,

HOOCCH =CHCOOH+H,0—— HOOCCF,—~CHCOOH
fumarase |
OH
Table 4. T &&= F2ugo o] &
4 4 2| * 4 =5 | 2 3 % % #2xzs 9 EA
L-=4 F4t Far A4+ H,0:2L-24 Lactobacillus brevis
(fumarase)
L-otz=shabzl 4 F24, grvol FEA+NH2L-otasie4 Escherichia coli
f (aspartase)

ATP FEIA 1) ot A1 +PRPP=AMP+PP; Brevibacterium ammoniagences.
al Ak 2) AMPLATP=2ADP 1) AMP pyrophospholyase
of H 3) ADP>ATP 2) adenylatekinase

FAD FMN T ; Brevibacterium ammoniagences
ATP i FMN+ATP—FAD (FAD sensetase)

ATP ol eq 2 1) ote] = Al +ATP=AMP+ADP Saccharomyces cerevisiae
ADP 2) AMP+ATP=2ADP 1) adenosinekinase

‘ 3) ADP—-ATP 2) adenylatekinase
5 -GMP 5 -XMP 1) 5'-XMP+4+ATP+NH,— Brevibacterium
FF2A 5'-GMP+AMP+PP; ammoniagences
<l AF 2) AMP—ATP
TS SR ENE 1) GMP sensetase

NAD Y zgolr = 1) Y=z gou) =+PRPP+(ATP)— Brevibacterium
ATP NMN+4PP;4+(ADP+P)) ammoniagences
FFIA 2) NMN-{—ATP».\IAD—i—PP;

d A 4

E2|H A 84 A 3% 1984 64
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CoA Pantothenic (¢D) Brevibacterium
acid Pentothenic acid — 4’-phosphopanto ammoniagences
ATP - thenic acid
| A=4d ATP ADP
| )
i —— 4'-phosphopanthenylsystemic
i CTP CDP
i {ATP)(ADP)
&) ) (€))]
——+4'~phosrhcpanthenyl—3’-deph-
N ™ ospho
CO,
&)
-— CoA
L}
] ATP ADP
L-glz4 HEgryo} ] 43 29 A4+NH,—»8 24 +H,0 Erwinia herbicola
3} 2w A i (tyrosinase)
L-DOPA Azl & | AzsEE+5] 2y A+ N, "
HExQ 4 | =3,4—DUPA+H,0
&= of i
L-Edzzaqd = QEL5] 2 A | Proteus rettgeri
¥ 28] 4F SL-Ez g4 | (tryptophanase)
FE ok |
A3 g}, E3F) o]l ubdo] ;A ad mey 3-tyrosinaser} trytophanases] «ul-22 o] &
A 8] el AElgHEel ATPY) A Ao wldEe] 7} gle] zhzbe] LA A Edd A4 duk2 2 2 L-DOPA
AT e BESR e BBLRE o] L3t L-tyrosin, L-tryptophang & &4 2 4 shv
o] 7 olet Ashe Eaf ATE ol PUE b
L-21A1¢ Fde 93 Az¥= JdE Az L2 AEREojok & spAlel A=, x ejg)
2] ¥-21E¢l DL-amino-e-caprolactamg- Z3+-% 2 bRl E A0 Fur2L o] 25ke] AN
AR 3T 2T FEEALE o] LF L-z13& S Azlgl otaslele] v Sl =g Y A=
Aashe o R HiEhRES 2ode 9g Ak
ok AdlA Ea S BHEEede oA 1 4-2, MZE AEMant 7t302] 0|8
dolshn ¥ + g Aelxt AF4 kol ATYAAG 28l Table 6
E L-obelxabe) NGk & MR o I Bk AFTA nAELY o) Fe g
9, (e MY, AR Y 2 Eaqel 0 A 4SS WHA4RSIE A4k
ol ol Fell Eae] T W& Favh Az bloreactoro|sh 4 F& g abol vt SFFL A ES
i mxe ol o) std kEgme= A=A AFT FEUSE AL F dds
g o] e}, A3k AEAA ] FAE WA dHl e 2
2 FAAE thgxl Ze] DL-otv]:=4ke] N- A5 B4 alEo L4928 o] o] 23}
FLHEANE obvl ot AT & ol g e T sl
thE ebyel] wld HEMEAF oH-% £ L-cto] BARTEE EIErEeR BANTEIie D
g e 4 Aok o Aol madl TR gastded o e g wgd vs
g e ooy, THATH, @EEFl o AEql gelake] 434 ke A}
25 ed et dAsk 4 nygapg g ¢l 2t E B oz AWzl RNAY BEFES M
=t} Table 5 e of o3 Azl o]l ol ALY A
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Table

5. celmchgctle 2Ryt 2 54

Immobilized aminoacylases

Covalent
Ionic binding binding to Entrapping
Native to DEAE- iodoacetyl- by poly-
Properties aminoacylase Sephadex cellulose acrylamide

Optimum pH on the 7.5~8.0 7.0 7.5~8.5 7.0

reaction
Optimum temperature 60 72 55 65

on the reaction(°C)
Activation energy 6.9 7.0 3.9 5.3

(kcal/mole)
Optimum concentration 0.5 0.5 0.5 0.5

of Co* (mdl)
K, (mM) 5.7 8.7 6.7 5.0
Vmax (#moles/hr) 1.52 3.33 4.65 2.33
Operation stability, — 65(50%) — 48(37°)

half-lifet (days)

¢Data for acetyl-DL-methionine.

#The time required for 507 of the enzyme activity to be lost.

Table 6. A ZF TPl A Fo]E
= = A4 = | & & % % | H2(FA)
A3y 9F AAZTF= f W sl A BLHO - FF2 2 glucoamylase(Rhizopus delmar)

|
i

&9 Az
RNAY T 9 &5-1MP,| (1) RNA+H,0-55-AMP+5'-GMP+ (1) phosphodextranase
5-GMP9] A = 5'-UMP-+5'-CMP (phnicillium citrinum)
(2) 5-AMP+H,0-5-IMP+NH, | (2) deamylase
(Aspergillus mellaus)
Zopad gl & G9d | e =4eE ey, o8 =8 | papain
o A 2717t e REHE=
glucose isomeraseo] 9§ & | D-FEFFA=—D-ZTFx o= glucose isomerase(streptomyces
9 A=z i phaeochromogenes)
f-galatosidaseo] 23 $4% | $H+HO-D-ZFE=Z+D-FF3~ B-galactosidase
o FuEs : (saccharomyces fragilis)
catalaseo] 2] F A F 39 H,0,+H,0,-0,+2H,0 Catalase(Aspergillusniger)
H,0,4 A
hemicellulase, cellulase pec HAE+v)jAdEz o=+ gd A ->4 £ 4 hemicellulase, cellulose,
tinases] 3 FEAA AL G A+ AEAFAEZ o= pectinase
&3t
Had % Ay 2AAA g A4+ Ad Lt AdEgz o =+452 | (Inpex lacteus)
ezogtl A4 AEAFAER o2 E
HeldEzez
WA R g HojzAz S orA e v B g endopetidase
, (Mucor, Endothia)
lipases] gja Hojz9 A= oA A FA TR | lipase
ZYHE ErAe] wdlolr} FF 2o 2ol gl a7 YdFos BE ol A A2y
B nAsE] faEAS QS 2k ASe]  hevs shb obuebaA andeeh 2F o
A AL vl wEsl Table 7,87 ok WA B § 4, EUCE o e

]

2y A8 A 335 19844 6%




o ggsted Aok

Agolh,
Z

28 24

w ol o 54

A g 25

ol o8 ZF "l- ]-% Azl upg o
7 lg—z‘;]—ﬂ] =g}

o EER

5 o
Z

anaphylax1s shocky} &)

ENGE Rt
ok 4 o] &

FAA% 5

WA fedop] 4493 gy E4k Tabl
99} e},
obgzhat e olN 5 AfeNELE &
3Al 2 AL 543 Z2HoAlE £9AR
Table 7. =i e dAn=*
Operating Number Column Plant
temperatures halflives capacity cost
°C) enzyme (ft3) (%)
utilization
40 3 1,247 798, 000
40 2 970 634, 000
40 1 728 457, 000
50 3 668 658, 000
50 2 519 512,000
50 1 330 358, 000
60 3 448 576, 000
60 2 319 442, 000
60 1 262 312, 000

%Basis: 103 lb/yr plz;.hf, 3rd quarter-1974 pricss.

A48 dhd 2 dA s migge zy
WA kel mrhel sk gl derdtEg £
= °I~/—ﬁ}a}7 VA = E,_zg W a4 E o

-3-1. BERAE2] 04
ole 1AYHRTLY £4
E£AI] Tt JJBHAH bS5 54 Azd 4
Sk o] wWldle E4e vholaEs folut

BRES ol &dte MEBAERE o L=z
det. Aivtelarggolat T4FHE Tkl
G E, EgslclEor ¥ gRue s2g
Aol Fpll A FRpY 5 HojAdd 272
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Table 8. %z o =claziA g 7142

Operatmg Numbesr halflives Processing cost (¢ /cwt dry solids)

temperature enzyme
C) utilization IME Cost ($/1b): 5 10 15 20
40 3 32.8 38.7 44.6 50. 4
40 2 30.5 37.4 44.2 51.0
40 1 30.6 40.9 51.1 61.4
50 3 37.4 50.6 63.8 77.0
50 2 36.6 52.0 67.5 82.9
50 1 41.5 64.6 87.7 110.8
50 3 63.7 105.0 146.2 187.5
60 2 68.0 116.1 164.3 212.3
60 1 89.5 161.7 233.9 306.2

“Basis; 10® Ib/yr plant (202 /yr plant cost for maintenance, depreciation, interest, taxes, etc.).
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NAD : Nicotinamide adenine dinucleotide

NADH, : $5CE! nicotinamide adenine dinuc-
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Table 10. 3.4,
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Table 11. Some Enzyme Electrodes and their Characteristics
Response
time Range
Type Sensor Stability (min) (M)
1. Urea Cation >4 Months 1-2 10~* to 10~*
pH 3 Weeks 5-10 5X107% to 5X107°
Gas(NH,) >4 Months 1-4 5X107* to 5X10°°
2. Glucosz Pt(0,) >4 Months 1 10~ to 10°°
Pt(H,0,) >>14 Months 1 2X107% to 107*
Gas(0y) 3 Weeks 2-5 107 to 107
pH 1 Week 5-10 107! to 10~
3. L-Amino acids Pt 4-6 Months 0.2 10~ to 10°°
(general) NH,*+ >1 Month 1-3 1072 to 10-*
L-Tyrosine Gas(CO,) 3 Weeks 1-2 107! to 107
L-Asparagine Cation 1 Month 1 107 to 5X10°°¢
4. D-Amino acids Cation 1 Month 1 107 to 5x10°®
5. Lactic acid Pt <1 Week 3-10 2X107° to 10
6. Alcohols Pt(0,) >4 Months 0.5 0.5 to 100mg/100m/
7. Penicillin pH 1-2 Weeks 1-2 107 to 10°*
8. Uric acid Pt(0,) >4 Months 0.5 10~% to 10-*
9. Amygdalin CN- 1 Week 1-3 107" to 10~°
Table 12. A z22 A4, A AL] Y L0l &
= B MmEE | mERE | o % K
P 5 . Cellulase Cellulose+H,0 Cellulomonas,
BAEEES] Zm L B-Glucosidase ——Glucose ’ l Alcaligenes faecalis
Cellulase | ‘ Trichoderma viride
Aol =zol A kA W gE | Lactase Lactose-+H,0— ‘
9] Bl D—Glucose—}—D—Ga]actose\
gzl Nitrogenase N,+:&75c% phrentasin A Derepressed mutant
N,98 EE) +6ATP(?)— of Klebsiella pneuwmonia
2NH, +4-6ADP A Derepressed mutant
+6P;+phrentasin of Azotobacter vinlandii
BN A KK A& Hydrogenase NADPH+4H*—
HERY EFEER NADP+4-H,
¥
H,0+NADP+ Scenedesmus
NADPH+H++%O,

* NADP : Nicotinamide adenine diphosphate

=ZpH A 84 A 33 19849 64
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