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Figure 1. Patent applications related to enzyme detergent.
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Figure 2. A scanning electron microscopic image of a
natural spider silk.
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Figure 4. Mechanism of cellulose biosynthesis.
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Figure 5. A scanning electron microscopic images of bacterial
cellulose(upper) and plant cellulose(bottom).
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Figure 8. Images of silk glands dissected(left) and
exposed to long wavelength ultraviolet light(right).
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AY RS Ye AIAFAATL 78 DNACK 4
HEE STk Figure 8% A3 A4
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2 T5Fgol(Monascus)E 0183t FEE A
Akshe 539019 FAAE7eS Bol T
PtEFE QFEAJoRd(anthocyanin) ) 45 A 4157
1}, olZ(safflower) 3} 2}l (lavender) 2] A EE wj
Fate MAE Aitehs 71l AEHAT]. &=
3+ A Escherichia Col))2] FAAE ZA sk
EYE(ryptophan)S <154d(Indoxy) 2 BiSHA]
e E0E ZES do EYERORY A5
2 AZIT o1& 279 PEele velelel Q)
F(bacteria indigo)Z AJAks= 7]<0] /el &
&= A= ATH92-95].

AN E sFE 2 AFHHA TR Bol A
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(lithosperum erythrorhizon) 2] B-E]o| A F&3}o] A}
L3190, 3 Axaio o3 Aaee A
EFSATHY6].
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Byyme-1
Step 1 Glycerol L—fi 3-HP + H,O
Brzyme-2
Step 2 3-HP + NADH + H* Lj-» 1,3-propanediol +NAD*
Step 3 Glycerol +NAD* ——» DHA + NMADH + H*

3-HP : 3-hydroxypropionaldehyde

NADH : B-nicotinamide adenine dinucleotide
NAD" : nicotinamide adenine dinucleotide
DHA : dihydroxyacetone

Enzyme-1 : dehydratase
Enzyme-2 : 1,3-propanediol dehydrogenase

Figure 9. Production scheme of 1,3-propanediol by enzyme
process.

allalophilus)E ©|-&-3h= 5319} n|A 5L o] &3}
H Sl AR e HSHEY o2 ATS
sl 455 3] Balshe 5371 2954
TtH97,98].

5. 7|et M¥3s 87|

AR E AP T &S o8] 98 A
F7h AYHT QLo Aol okxA dRt Hloh
ZA 9EE WA 083 2P ¥, oA
B8 945 E= PRAOR TAEY o) g
o ofa] Faste] 29 dAshe Vet S8
A= ATH9).

PTT(polytrimethylene terephthalate) -G+ & =+
W2 A AAIRCE M FET e 3G
AL FE PR, Zelol 2Bl YIRS o]
A AR E 73S 23 itk DuPontell A
£ PTTA4-2] 9521 1,3-propanediol & 7120 o}
AEHU(acrolein)g o]&3te] AZ3IF o, H2
The Genencor International Inc.9h9] FE/HdS =
3 AAE o]l SFFEEE AT es
WL Figure 9914 B njo} 7ho] S
& vt 2|oKhlebsiella)d) <8 Fa st FE|H S
= Azx3ty, FHHNEL dehydratases} 1,3-

propanediol dehydrogenase 84S ©]-&3}o] 13-

propanediol & A)Z3FCH100].

o) 2 R dextran) & B%] ela) A T
ol dRbEA o 2 gjF2 2 (sucrose, HHES
el 2ol Leuconostoc mesenteroides)dl] <5 vra
ate] A|z3ict ZT uheEopl] o) AAkE H A
Eg 2AT Yoz Azslel YHAELOE A}
Sk 5317F 9= ACH101].

%= BTTG(British Textile Technology Group)<}
Shirley Technologies Ltd.| A<= DNA 412 E3]
A ¥R, FHAE 0], yak hair 5 SRRl O)E
HE71eS 7Nl CCMI(Cashmere and Camel
Hair Manufacturers Institute) 25-8] Q12L& who} A
FEA8kaL ATH102].

6. &2 COST Action 847 ==2dE

FraoAE “Textile Quality and Biotechnology’
2R ZA2 20009 7YRE 20049 69714 549
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FE &3 o] £oke] FAS B A

7.8 o

$8) Yeke) ekl jelEel 2old) ost
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