m,m

REH4

TEAe) ATAE 53

o| 4 3

A &

erlge] Wue Y TEATAEL AR
M2E 7% 2E BA BP2EY AR 2N
Ao, 4 Bade) 2t B5E B4, 4E
23, A7Hd 2R Az 9 29 gold e
Aow Qs AL BAS Ako = RE
ol % Qgiw, EekrEe O vhgE w1
A% o] Jpgslel A A TR SHFe| sht
J “Belsy £HTe Fe gty ¥ & Aok

T o A4 4ESHC e Feage
g T BoEA o W TFH ol W] AL
5 Beagel @ $ALATATE 42T AR
A D Ut webd AHgA) Bl R W
Herg viopo R PN Y EsEE b
& & sle, AH8F B3 B 2ol Ay &
@Aol2e Foreosd 87 o9el BAE viA
g & e “AENA BRsY gAE F e
ofu]Ql “gEa g TEABA ol HES 75
A EAEAG) U AR 8P FE8 &
obrta Yok

AA ATe BehrEe vEE 4% 0¥ ANE
o o) BALPEAE A7) A3 LEL W,
a7 9 Aqolehs PEE F2 89 Fok 2]
g Alde 28 Mg 222 B 018 Aelze
$7odRAE S28 AAY FE Yo ol
Saagnrge feste BRedEAe 2718

Aol g AL31E 230) el 1-2d Alo] MAIH
2.2 43 FolAi o, o|gtEd FHE W
g3t Table 13} 2ol ul=, olgeol, ME& ]
25 ATl A o)y vl E kgl g
ALETAIS] XYL Hojm gl
oleh= @al Fuel ANkEQl E9v|E mlFolu
olgteloly AMzlTolAM e}t go] ¥ FEefxgHoz 9
g BRTHEAE 22 AL A4 QA @
Botolgl Az} FARZo|ghe M= I
gdezd FFUSE 13 AT
AR & oo},
a2y R A de friF oz d3lg Eelay
AEL 2o 2 22 A FEUdE
Zo| A HRS S e Wi AN A Tl
g} o} 213 g B AE oln] AT Uk o1&
LA DAAES] 29 A H2 T 7]
E ek, dF ] EeoE ARARYHES BB
T A7 BME BEAE Seksge g dF

o] £ (A EUtn FATHH
i)

NHWER 58 gl 4}

7} 5 Kansas% ¥ of $hal
sz e wha

KIST ¢ 79

7|2 Purdued) &1 - 7hvic}
Waterloo d8tx AJd+4

Y ARAAA AL TS A

7R et w 54287 (Yong-Hyun Lee, Department of Genetic Engineering, College of Natural Sciences, Kyu-

ngpook National University, Taegu 702-701, Korea)
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Table 1. v] &34

Sahay AL HAY B8 242 5

7 I

£

Hi | Ae

o]

- SUNFS

3 FE7E vl 2 Eet2g AHE A
- Za}, BF A& carriero] E3HFA
(Marylands 971 %, New York% 37

Ee dA RS
1(PE), 3#+A] Abg-o 73t

Fe AY HES)

- &858 PET bottled] deposite®] %] (Marylands 1170 5)

- Plastic A1Z- ¥ 4o 74 B3

- Plastic A2 2 348+ quarterd] £
- PS, PP, PVC, Poly-bag, plastic cang A1&3% 252 W # £33 HEF
o] & & oF - 1989133 u]E ] 4 shopping bagll= LA 24 (1002) £}/1 bag, HEME Y D=

HAD

- 198911 793 ¥ PVCA| shopping bag A AALEF A
- 1991:d o] % shopping bag¥ bottleo] &4 Zet2d ALg 73

- E2taEA S387)9 S8 7
(19934 39¥YX-E] recycle 3|4 &

A o 53 & oy

olatd Aol HAd AFdA)

A £ -19893 3¥4%E PETH A deposit#] 24|
(AR 35E 80%E FAA 87)

< EZ A PVCH ALE- S A
A onr 2 - EZZAEE PVCAEEA AE

- U4 3] & plastic S5 &7 AHEFA

-ALEE SRS AAEEA
2 89 2 - PVC bottle, steel can, aluminum can A8 A HE
e2EZ AL AYREAN PVC AEFTAE HE

- PETH, aluminum £ 887 Al 54 ZE

Hen Adst SAYS Holx o] T ol
ME ¥ Separol Ay 483171 7bssA 2
Hoz Bolh4

Hz B AN = vl dxy 712 1T FAE
A7EA717] Q8 He v g (BEgAduld) 24319
ARES s Ut glon(2AdH, 1991 549
2897, AZZAANAT:], FZTHIHYIT ¢
AME, 2850 AuA B3P 5ol ‘F 13
EF Qrdke @ Aol FAsEYL, HE 4

Z #3709 FEA e TN #do] LxEHEA
o]fﬂf& S5 Aa gatg Agolth. #}AXNe &
A9 AL miZele] 0.5%F AZJA 7t FF-3
oJof 3= A g HNEIF F A oA
AT E Hole] Yo7 2 FATHFoLH, 1991
W 59 2593},

AEAR TR BF

AvtF o2 nlABoli} Yol oJaf HAY FaiH
B IEAE AESHTREA e doa AR
A Eetag olgtal e, A ZAHoERE &9
Fou Rajn iy go] TUEA v 7H2H
z} AR M ExH oz el Ee2g of

3 g;yuaq ARig7E 2351 Qloh vESelM
E PEo] ARE A A8 adEeHE A%
344 L Ml A7 glen, =F FRALE

PagE 4RATEAR BR}E F9E Aok
RANE T0%014 BAHE AR EA2YR
BHATEAR A oA ek, olshael 4
AYREAG Folo) Heiol R ofeirkA Rel
e gen, Aoz $YHA) 2u k]

oX
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2 B U - 9 ™ AEIIS o3 tEE
dz7kA] AEE F¥E A, BAYIEA=
Table 29} Zo] © AR ER, @ HZAIE
g2y, agly O B4 E gog A4 g
g &+ YA drh

A& A 82}

A AEANGnEAS) Aeg I e R
u) 4 o] AY4k3l= biopolymer, v4Eo] B1tst
lactic acid®} 22 biochemical® TAHYE=Z &
B2}, 28y FQ3ES s8R 3 AR
A4gol At

w| Y EA A 2E2}

oY E AR u Bl THEolllE HE
AH(biopolymer) & &3t} Heh283} 22 715E
zte BAL vhrs Ao 24, biopolymers poly-f-

ME ke rle

polysaccharides$] extracellular®# A2 Y& 5= Q)

1=

PHB(Poly-hydroxy butyric acid) : PHB= poly-
hydroxyalkanoate(PHA) 9] d%<l # polyes-
ter 24 D-3-hydroxybutyric acid7} ZX44 o2 44
d 9d FEAoln, thgd AdEe] MEN F
A3l ol A& 2 A starchut glycogen™ 22

AESE 758 AR
PHB+= Fig. 164 ¢} o] thyl) ghaxgd o]9fe] ¢}
Jopadol AWV, = BFIE 4% AU

Mo 2R Ao meA Ak, A&, I,
e a5 994 A4 PHBY} Z55E
. B3] Aaglo] ARHL Wi} ULl F
fs& BN AE Y23t wude] Gl Hshs
538 wage] gyRol 43249 PHBZ Q¥
Aok e 9% gadel nANI ARE Az

o] AgE AT AFRLe Bahsiol o

fr & o J{N« fu

(2}

hydrolybutyrate(PHB), PHB/PHVE¢] polyalka- Abolt} thil A o) Aol A" 4= ¢lth, PHBE] A
noates®l intracellular28-%}¢}, pullulany 2L FU ke gikd] zlgly e MEdAe va A
Table 2. #3] 43 Zet~8(nEhe 75 ¢ &
T w 3 Fr 3 = L5 A
AR 28z vAEAFEA - A E A S AF HIHA, - PHBA
(Biopolymer) o)gt e Ag, Faid XAA, o F A
PP A& 5
Biochemical L& 2} -« B¢A, WEZFHA otLA8 - PCL, PL, PG%
A mEA} -ogg - AHAGEFA
: ChitinA|
Oils- A A
HAEDA Zaay AET 7Y - Disposable diaper liners, -PE+HE
Trash bag, Shopping bag,
Mulch film
A ¥+ZE Polyester - PCL# Z+# ¥ & 437 blend - PE+PCL
]
PBEHA Zerg F£o]27) Polymer - Mulch film Shopping bag 8 & %33 - PE+F&0o]2

M/B H7H¥
Vinyl-Ketone 4|
25§ E M/BHVHE

- WA v} 7] % cover, Paper coating,
Tray, Grocery bhags, Cups, Plates,

-PS, PE, PP+
Vinyl-Ketone #|

Mulch film TEUE

Ethylene-CO#|
*Z %8 M/BAHVE

+ Six-pack-connector ring

- PE+ Ethylene-
coAl 3585

TnExEn 2le A2A 535 19913 9¢
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2o A eir A 27]dA FHA 57
A &g},

PHB2] 43 &%+ Table 38 220 bio-me-
dical F-of, ofefE, AF, 34EF, 190 FYLEF
oj2jEot) $&5m gt

A A7t A5 PHB A2t 52 Alcali-
genes eutrophus S} Azotobacter beijerinckii =) 912
B, B4L Y902 glucose, fructosesS o] 8% B

B
ose Normal conditions
Carbon and energy seurce Balanced growth
Oxygen-~ Normal cellstar compounds
“N”-Source N'ﬁ'::;":cids
Lnds
Oy-Limitation mra“n?edmmm
“N”-Limitation
gg‘ - 32— I-I.limitation
4+ “-Limitation
C : N-Ratio high >Z Poly- B-hydroxyalkanoate
Normal cellular components Poly-HB
Poly-HV

Fig. L 0|34 3 482233 A2y oliAA3Ed
o g4

Table 3. PHBe] Z g-Hof 2 &1

A7AA7 BaH3 lch Tle] A7EEFE 2N
3H, Azle] dAFAdAME WEE AR
Methylobacterium sp. GL-10& MN&A Eeal3td
PHBS] digl4s A% 7124 dFE FP3}d,
M EAZZF] 40% 71X PHBE %33ch.® Fig.
2& ¥ #F7} £33l= PHBY &£43 IES el
Wi ok, z2E]a ek 9% 713 A =
531 7AIE A= w38 d vEo] PHBE
st FHAA717] HA8te, M1AS HEHo g Hrlst
t fed-batch®y .2 w3t Az, #AF 14g/L7
%], 18]3 PHB+ 5.5 g/L7HA] AAAAAZ 4 Ao
o, Hjgdiel &ENALFEE X B2 intermit-
tent feeding fed-batch ¥WHo 2 wjorst Az FA|
%o) 50%71x] PHBE £5% 4 IAAh® 1385
& Methylobacterium organophilum % o] 43l wgt
£& 7|42 3tod PHBE] 3218 A A7
A KTol&o] AU MEZFF] 58.2%¢<
7.1g/Le] PHBE vtz #h.Y fgAse
Alcaligenes eutrophus IF+E o]43le) PHBAAHS

$E¥ 5 3

£ =

Bio-medical ¥-o} 7], 8, Ay g

1S A1 H}FA] (controlled release)
A 54, 9434
3} 71zt &2

ke

A& Agasy

AEEHA
PE, PP¢} 53, 3%,
714 FAHA

Fef B4, el & HE2NSH

7vA, &3 A

138 987, ¥AANEE

AFTZA7I(AFAE, AF=)

gogy A 2EAH(EA,
AH G og2te} £4)

JdeHR

GFAGFHAAG] FE-AH9
di3h)

AE X4E 45

E4 ¥ 3A

GEBAZA

F9%s, 322, 44, *F
ol BtolgA o] &

thololE A F(EHT)

sun screen$ cream¥

polyester(PE) tf 3] -&

polypropylene(PP) of) 4| -
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0]
Fig. 2. Methylobacterium sp. GL-10e M ¥-2] ¥ PHB granule : (A) Granule2] SEM 4}3, (B) 22 % Bua,

(©) g5

#g A A sl Be wFFEAEY 72 AFE
Faskgeh !

PHB+= PHAZ 9] dF o g 0|5 familyF AW
gtako] 7} = Holu} stiffness®} brittleness7}
Ar AA S&H o] Fepagloz agdrh
b Fr Fue EAS MR ORs 579
polyester 7hdte] HastA Hlow, ICIAE
3-hydroxybutyric acid®} 3-hydroxyvalerate®] &3
g#1(3-HB/3-HV) & 1'% “PHBV (Biopol)” 0|2}
AEgor Austn Yok =g Q¥ $4gY
Doi 4 4-hydroxybutyric acidg& 712 & 3}o] 4-
hydroxybutyrate$} 3-hydroxybutyrate7} &3+
N 2§ polyester(3HB/AHV) E 4 abatgq}. 13 o)o}
22 copolyester®] A dFE+ ICIAIZY AFR-3H1
A= Alcaligenes euthropus?} vlEF o] o]l
Rhodosprrillum rubrum 3} Pseudomonas oleovorans,
Z12) 31 Pseudomonas sp.5 TFE HBEY M ol
27t = HESHIA Qi

Ul A$ AAELS e sk d A1l Meth-
ylobacterium sp. GL-10% o€t} propionateS
7|42 w8} copolyester?l poly-3HB/3HV
(PHBV, Biopol)7} 2xd& wastyi, 3HVY
o] ¢F 23 mol% A& #Ut vt w=vl(Fig. 3),
o9}t wieh-g A3 AJAITE-E 0] 8§ copolymer A
e FULE Bt Aol Hzx BHFe] sy
oln}, 1 2t 714Q) WS Y& Z g copolyester
Aate] Bet 3& Ag st Uch

o] & bioplastics Az 7= ©449 g, TE

DEXDED )& A 2@ 535 1991 99

©

(A
CHy D
——0~CH—CH,~ C— )y CHs (1)
CH, (3)
A A
e ]
50 40 30 20 1.0
ppm from Me,Si
(®) CH3 (1) |
5‘EH:;
|
1CH3 H GCHZ Q
i | ' I,
—{-u;gu—cu,;cfh(*,ufcuafcnrsc—h
CH, (3)
CH, (8) CH3 (3)
CH (2)
}.CH %)) P\ CH, (8)
2 i NN U
|

6.0 5.0 40 30 20 1.0 0.0
ppm from Me,Si

Fig. 3. Methylobacterium sp. GL-107} & A+sl+= PHB
(A)¢} PHBV(B)9] 250 MHz 'H-NMR A~#HE .,

A 7leze 71&9] FEETGLHEG
A7 2 Aotk MEe dF9 N, #
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ArRzA7IY e =9, Wdres g9, 18n A
B3l NS 2 3N o8 dhFayat
o] 7}5¥ oz 7ldEHY, WA EAAE FAL-
o ALEE & Q1S A= AAVHE ¥E § US
Aog d&sta girh

A SFdelA A1 gl PHBe 243t

& Ao B Table 49} g}, 41518

4=9] ICIAl= PHB AAbtF2 Alcaligenes eut-
rophuss o] &3] o]ahujFAl glucosert f7]42He
A7lehe 20 o2 @A HEF%9 80% 7t
A PHBE %32 A7 2., propionic acid®} glucose
2 Y- 3-hydroxybutyric acid®} 3-hydroxyvalerate
o] FFEAE 7L “PHBV (Biopol)” o]
o2 At ok P

v
= &Y

Table 4. Z+=2] PHB &7 2 4447 A&

U FH3Ed Doi WFFL ICIXIe} 28 nj Qe
Q1 Alcaligenes eutrophusZ o]£3}a} pentanoic acid
9} butyric acid= -8 3-HVe] &2ko] 0-95 mol %
o olze MzE APAYS MLayc.B x
718 & 4-hydroxybutyric acidE Aol 38k 4-
hydroxybutyrate®} 3-hydroxybutyrate’} £23}=
M 2 polyester(3HB/4HV) & AAtstgon], 1%
714& 7hHo] AT §2.25-3,0/Kg) 1,4-butane-
diol2 gt} Wikl A-S §6.75-7.0/Kge B
= AFstgeh Y

2 ~Eg]ol9] btF(biotechnologische Forschungs

gesellschaft) = Alcaligenes lactus) A W2
331 PHB 44te]l o]-&3ta cell masse] 80% 7h=|

PHBZ #43he 278 2glom, wag

% 3 A 2 A7 R e B S I 5
g = Imperial Chemical #z= PHBE &A1 A
Industries(ICI) ¥edS 52 cell masse] 70% =3
1,000 Metric ton/d F2,
£% 95% PHB 44
3-HBe} 3-HVe 35 &l ‘PHBV (Biopol)’
Al (0-47% 3-HV)
] = MIT ICTo| W&l Z7|dtAlZ FFAANTS
o]$- 40% <] PHB 8%
James Madison ©j 3} PHB& 4 geneS tA#ol cloningsdlo]
80% ol PHB ¥%
W. R. GraceA} AAAEIRE AT AL AT
d H Mitsubishi Rayon Mz2g aF o]4 74% 2] PHBZ 3
FAFAd &4 4-butanediol o] 8- FF A YA
1o ot Methanol o] €3t PHB s & A3
LAY Ol Methanol3} NH,* o] £ 136 g/L. PHBA 4+
(66% PHB)
ICI Japan Biopole] H&3l& % 22+
2 2~ E g o} btF (biotechnologische Alcaligenes lactusol| A HZE 8 g}
Forschungs gesellschaft) cell masse} 80% 7} PHBZ 2
A€ sucrose, % 99% 2] PHB
500Kg/week A 2H(15, 000L)
3 () AFA Fructose syrup& 7] A2 {71u) 43t

cell mass®} 78% 71 # PHBZ #|
Copolyester 7% % g8 &8 A7
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roseZ hxstd YArHA S BEE e
Hdct. =5 PHB 843342 o5 1hdshy
9] 3&7 JYAgezxy 9% x| PHBE
e, A 1579 15,000 L fermentorol A 500
Kge| PHBE A4tsha ot '8

Tl e] H9 2 H ()= R34 bioplastic,
PHB 7ol 43 &A A 459 pilot-plantE ©]
23t A93tE 93 scale-up A9 A A4S
= el U 2 29 ogdAet dFom
|5 AT e Aoz Ui Fh

u] ) E A A Biopolymer : n| Q1 52] 4| ¥ulo 2 )
25 HH42] biopolymer?] extracellular poly-
saccharides?} o]ol| &3}™, EH of=Z+& xanthan

gum, alginate, pullulan, curdlan, dextran, 18]

1A
s

A

Table 5. z}& 0] 44 24| polysaccharides®] Z#

£ F Utk 2152 A2 T/ A2
o3 AAEl=d, AF7HA 8% 38 extracellu-
lar polysaccharides9] £5H 3 M htF Table 59
Zop

UM = AR F T2 S22 Methylobac-
terium organophilumo] XS 1P QY&
t}E57<] Methylanol] 3%t A7 ZAAE 2R Sl
o I F&A77 7k ? sHuEe AEe
B89 ¥u|81= Bacillus sp. & ¥elstd, 1 72
& TEE oy, o]& o| &3t film Aitel) &
AfE F88kT ek 2 MAE S Aureobasidium
pullulans & ©]4-3F pullulane] A 2ol B8 71:24)
ATE £ up Yok ® o)A 52 biopolymerE

AavsleE odzrel WA Bacillus sp. & 223t A4k

levans<&

=4
F

P
T

T A I

}1:]__

i
o
%2

Neutral Polysaccharides
Fungal polymers

Scleroglucan Sclerotium sp.

Pullulan Aureobasidium pullulans

Bacterial polymers

Curdlan Alcaligenes faecalis
Dextrans Leuconostoc mesenteroides
Levan Aevobacter levanicum

Anionic Polysaccharides
Arthrobacter
Polysaccharides

Arthrobacter viscosus

Bacterial alginate Azotobacter vinelandii

Xanthan Xanthomonas campestris

LA AN DHE, 2% Y
pHetA A $- | suspending,

gelling or coating agent
& &34, QAFEA

T 0
pseudoplasity, film3 4

7} A) geld Al ; gelled food # 7}A)]
Plasticd flow ; as souce for

making dextran derivatives

for pharmaceutical uses
H 84, pharmaceutical uses

High viscosity, =& 2%,

pH 5-10°1 A <3
chek3 M99 viscosity, gels

with Ca?" ; textile, painting,

food applications
Highly viscous and pseudoplastic ;
gels with galactomannan ; resistant
to acid, alkali, and biodegradation ;
oil well drilling, stabilizer food
industry

DEXE T JjE A 2d 535 19919 99
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zd9 HAsle) B ATAAE BHIYL P & o, U 7ledd &3t FAubm FHHE 2t

Hyaluronic Acid : Hyaluronic acid(HA)E D- F Mab7)go] Fhas ool & FHold),
glucuronic acid & N-acetyl glucosaminec] 32 Biochemical 1% =}
e Qg T4 =3 859 polysacchari- Biochemical E21& W@ r|&o) o8 A7He
des®] AFo|th HAS EAFLE dge} Ax3yel 2 Azg ol I, polyester 59 9852 1
upe} gt A dlighe] oj2w, HEAF 2AL FARAA7IEE TE0IZ] nd & o3ty Eise
HPFELOR, EXNF EHLE YIFFEoR 2 AFAEEE 2P ] biochemical 31 E-A}= 1
oh.? 48 BAmEAT} 20 Qe 7R ol@e He

HAS) it S e eigdsists Az 3 B 4 a7l 288 folste] FEG W
of HZoll= AHZG el 9f3te] 27] AlTA e o e R 4 9lo] oA AR nEAR
2A HJoh TdMe A&, vlx, 2 £y Hrid s glch. o]ebEE biochemical LE-zbolE
ZtZeljA] sl A s Yok, 53] g polycaprolactone(PCL),  polyglycolic acid(PG),
318k, Aok, AT @ AE BH o 10947 JAIEL polylactic acid(PL), polyorthoester, phosphagene,
ol 80 dtl Zol| o|HopE BAAO 2 ATt 85 polypeptide S e 2571 ALEed,? 84 o
d o]xRE HAZ AMAHcg FFslL v 4% £ U282 7HEo] 433 nrte]7] W) Table
olth,? el AHEH D Qe SA4EE HAE dl 61} 22 958 AMFEF AT AZTA 3] o)
HBo] dRoN qtE £YHL e S AL 251 Q& Aoz gyt ®

Table 6. 98822 280] 5l biochemical & 2}2] t]E =2l o

Biochemical 1%z} = A m o )
Polyglycolic acid(PG) AL o] 71 WA 2" A4 MEHA 8=
Polylactic acid(PL) &8 B@A, drugdelivery system, 3 H9)7& ol AAg, Hwo|a A
HE A 2AME
Polycaprolactone (PCL) PGU PLET} W9 gE#& S UEhHE polyester S o} Xty

Ha dsurz Aed
oM gy HYAEZH A 14 AFAH 1 ¢4ad 4H

Polydioxanone F57M58 22L 2902 TAbsolok, Polate #Ewo s gugn ¢

Polyanhydrides Drug-delivery system$ 93] Ew¥3] 1oty HHRA nia
A HLE AEE YT o] 4% delivery systeme. 2 2] A 34 A
3 AYF

Polycyanoacrylates Bioadhesive2 Al &9

Polyorthoesters Drug-delivery system& 93] 7Mdso] gAFQd vz}

Poly(y-ethylglutamate) 5 B2FAE9 drugdeliveryE 8l A & A polyamino aciddi]
71281 As

Pseudo-poly(amino A+ Q) poly(amino acid) 2] 7|& FZ o) nonamide A%S 719 ¥ o=

acids) N dojd TEAT

Serine 3 hydroxyproline 2 Z 8 €] +}-& polyester®} tyrosine©. 2 FH -2
polyiminocarbonate”} B.i1

2Rzel AEYAR o] AAE, drug-delivery system @ HAEH BzA
29 8o} AAHAUST

326 Polymer Science and Technology Vol. 2, No. 5, September 1991



ZU A7 @& KISTe 793} -2tAbed 2 Poly-
lactic acid(PL) %} Polyglycolic acid(PG)2] 3ol
#g Fdztel HEAQ AFE FAsA, 27
dsidAl ojg oz ¢ Yoh.®

Hz¥AE 4B & ARAA 184

HAADEAE 98z & AEHY 1EAE cellu-
lose, hemicellulose, pectin, lignin, @ 3 g
B2 ARE A GAsts AT A, A5
AAL £33 chitind& 7128 § TE Fifo A
Eo] 3t

NEe] BatteleAbo| M= Hobal, oleic acid7}
228 sutebr)d, 1a AR dEHez A
vl AEQl Euphorbia lathyris & E ol A
e AEAFE o] 8F Zetay 7o T
51 7143 kY o) Aze FetiEHe dHA)
AAEE FAZY] FAS E4AF watel et
A, A7NAE, dFAsEME AHEE 5 sith

Fr

At

ARAN e (AT HH
2aq Sead)

gutd oz B4 EepAEHe W 2L A
dAo g R+ nEAE RS polyethylene, po-
lypropylene 2 polystyrenes 3} 22 Zet2He 4
oJ WEAE Ao EM, 7| FaIEAZN
7tE A7MAE Qo) BiE F0AAFE ez &
At o9} e Wwoz mEojzles AEANY
EZexEe A vFH olgeolelx s AT
AetEla Qlo, 1 4jld @gol g2 4 &
ghx¥o) nste] A48 Fgsa ok

&) n)Zd e PEY AES AAE 6%0A B
Ae 0% 74A de A Sekxgo] 483
3 e, ol JoEitEel ol&F M{ade
Heofoleh= WA 7|7t Aok, Y= 9| Griffins
& 50% o)de] AL FAANA B 71AFEH
AE Ze filme AZSYE® ol EaAEE B
AT E alkyl esters} 2L EAd § i oo
o]FAYS Eitsle BX3 fatty acido] fr=AY

IExietn 7|& A2W 5% 1991 9€

fat5] AFAISIAE 2712 Qo). E£3 v]5 e
Oteys-& HE-EAA &2 84F AME3ld &
ZFo B2 AR gelsts FAI|L, A7|d gly-
cerol3} polyol.J 712 film BA e AEE HAs
BoEA BE P3| ALy SVPID R

ATE "‘Eﬁﬂ ) °“:}
ofe} Z& HE ik "g%-ﬂ]“ EetiEe
g BAAEE e AL , d om=, H
Ut 529 Aoy 12_}7]?3"11*1 A5
2 gl AR F A g g HA FAo)
Yo 2N A7 2 AstE 7HEEAA
28 715U £ o)ele] ZhE US| RA|FAE
2 AEEE 2 FAdE °]—x— ek 12
A& Za A 719 Ao 4 2z} ZHFES f57
g =3o] &5 glo] FF o] Fold g #
= Hrpyoly S0 oyt FA|H o Ao
of & oy, o} dxtel AHEE o & &+
ofobyt 1 gxrfEe BE MBS 49H F
g Aol
A AAHez AHE %ﬂ*‘ﬂﬂ] th?_ iy
AeistE s 3"4‘5} +30.31
8] Holle= ul=Z 9] Warner-LambertA}2] 05—?{1
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