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The biodegradable characteristics of poly-g-hydroxybutyrate(PHB) film by fungi and soil
burial are Investigated. As the results of the American Standards for Testing and
Materials(ASTM) method, the growth of Aspergillus niger was apparent on the PHB con-
taining plate. This suggests that PHB was utilized as the sole carbon source by As-
pergillus niger and ASTM method may have applications as measuring means of biode-
gradability of polyhydroxyalkanoic acid{PHA). PHB film was studied by monitoring the
time-dependant changes in weight loss of PHB film under 30C and relative humidity 80
% during pot-test. As the results of pot-test, PHB fllm was decomposed about 87 % in 30
days by soil microorganisms. PHB film was more slowly degraded than PHB/HV film.
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HAAR ol4=H 1 e A Fehade
A HrpiyeEe Eok wiEdd % &
&, R % Fa, vl 3 £, ¥
Ao} =2 ¥ ¥ in vivo de-
gradation 529 H7lude] 9)thHYoung,
1985). £ "WEAYL AAR FH2rYE
EZ3g 743 s o] AdA HEHAS
FHEA o2 == o] EFo]r] d e
#7118 A A Bd sp Azl #
Ayt whygolw, A2 AE¥AE ML
o Hb= A AlAlsop d& whye]rh(e] £-¥,
1991). z22vt 71F #A4 QAL I
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Ay Ago] F& Aol Aotk AL A
< 93l 4F 5s $Rsd EFH F A
HAN N A3t pot-test7} NI Kt
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AbE9l A 58 F3ld S FrrEd.
2RARe A Felage] Fgo] S
ZA}sl=d Al4-El ASTM G21-700] o7}
2 AEAAA aEAY ARHES 1R
screening3l=d 453 QicHKim et al,
1994).
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Table 1. Composition of nutrient-salt agar

medium
NH:iNO; 0.1 %
KH:PO4 0.07 %
KoHPO4 0.07 %
MgSO4'7H20 007 %
Stock solution® 1 me/ ¢
Agar 1.5 %

* NaCl 0.5 g, MnSO,; TH,0 0.1 g, FeSOy 7TH20 0.2 g,
ZnS04-TH20 0.2 g per 100 n¢ distilled water.

2499 Wyl pot-testeh FFo) Fol 23}
o AEste] AR 22 AT Ho}
Y AP AR 71 2NBE AFHIA g
t}.

2. Az % Wy

2.1 PHB &9 Az

PHB I EA| 8% solvent-casting technique
(Dot et al., 1990)¢} 93l Azt &
casting surface2 8] petri dishg °] 43}

F22 X5 100mol| FAT Actinobacillus

sp. EL-92 %€ 445l PHB ¥ 2 gw/v)&
£-#)3}ed, 25m & petri dishel| castings}g]c}.
A& hoodsl Al 24 AZHESF WAt B2
2XEE U F, AL e ER2E

EEE A3 AAs] #1351 90T oA 24
A 7b59F AZ A3t o] E solvent- casted
film& 25 5 cm x 6 cm& ZA7|2 YAIA
A2 F, QAL JrIAH o A4t

iﬂ'“l

2.2 F%olo 23 PHBS A ¥4 HE

2.2.1 A8 oF

A48 FF+ Aspergillus niger(KCTC
2118)0]%l 2.0, potato dextrose agar(PDA)
slante| 4] 30T, 48 A 7t-&st W& F 4T
o4 ®&3lydct. MEE PDA slanty 3gw}
o AwmeFste ALgshsich.

2.2.2 A}guj =]

AH2EE WA= ASTM G21-70¢ }olgle
nutrient-salt g v] A{(ASTM, 1989)2, o =
4] & Table 104 B ujo} Zon, 349U
H7FE A 4L wiAelt}. pHe d7F ¥, 1 N
NaOHE Al43ld 6.57F 8 A3}
o], agart bactoagar(Difco Co. )& AM4-3}4]
o,
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8-S FEJA F3, FH5E ZAE AH
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2.2.4 AEHA F7h

A}7)ol| A} A Zx%] PHB HEA8F 70 % ol
&2 2 Ab#F3sle], nutrient-salt ¥ Hu) =]
Ede ¥ ¥, A nigers Ez ¥y
(10°+ 10° spore/mi)& 200u A ZEs}lgr}. o
AE AdEE 90% FEZ2 FXA| T diAA o)
elell Y3, 30T F 27 wfeFEHHA F
71422 PHB ¥ FlA49 A% Axg &
stk A-Se TR, AY AelA] gL A
. AA 2F 949 10% =, 10 ~ 30%,
30 ~ 60%, 60% o] AP A$LZ Yol
ztz 0, 1, 2, 3, 48 5F& EAsdd
(ASTM, 1989). Nutrient-salt iR+ &
&e] 5o A 4L wiA 24 PHB ¥
Fol ¥ wasdeoz 243 ey
PHB ¥EolA2] 452 PHB H5o] A&
H9¢<¢ ovigh. ol" Pseudomonas sp.
HJZ %8 449 poly(hydroxybutyric-co-
hydroxyvaleric) acid(PHB/HV) 2 &(&3%F
9], 1995)% ¥ ZA ¥ st et

2.3 Pot-testel] 2] PHB2] E3]A &

A e YJE/ FH kA " $219
3, AE, ¥4E 55 FAY% F, 474 1
liw/w)e] v]-&2 &3l 30cm x 25cm x
Scm F72] 47]el ¥t 4] PHB ¥
F ARE EY F AdEx 80% HEE
frAsHA 30T A wleksdct. Fr1H2
2 AR BYUS Stz A F #93
dod, =3 72tad F¥E 33} ol
Pseudomonas sp. HIZ2%%& A4l¥ poly
(hydroxybutyric-co-hydroxyvaleric} acid
(PHB/ HV) ¥ &-& v A Y tsdc).

3. A% 2 3%
3.1 F%olef o7 AEHA
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Fig. 1.

Photographs of PHB extracted
from Actinobacillus sp. EL-9 and
chloroform-casted PHB films.
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Fig. 2. Photographs of PHB film after the
culture of A. niger. a, after 30T
days; b, after 45 days.
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3.2 Pot-teste]] 2]3t PHB9| A &34

AR Z Eo}elr] PHB7} E3l= A& do}
H7] $139 EuE Ay wHHel pot-
test® 4125l ). Pot-testi= B E Ay
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slch. PHB 4&& vl&% 4718 30C °lA
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Fig. 3. Photographs of PHB film placed in
indoor soil box{pot) at 30T. a, aft-
er 7 days; b, after 11 days; c, aft-
er 21 days.

ALz AsA HA=e, 9 dp
7b #HAE g £ {IY 4
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PHB ¥&e°] ¥H=HASE BAHAH 2 XA
t}. Mergaert $(1993)2 hardwood soil,
sandy soil, pinewood soil, clay soil 53} 7t
o] {7} FF2 B4 PHAE v &3l
15T, 28T, 40T A ARA=& AR 2
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3.3 PHB%} PHB/HVS] &84 vl

A. niger®] 4§ H=E Stoe A F,
2 A& ASTM G21-702] schemeol| 7)% 3}
o ypebdl AL Table 264 Bt wpe} g},
Z A. nigere= PHBX.t} PHB/HVlA A%<
E7F HR wgien, AdlAg e g PHBeA &
A&7} of g ¥kt oA 2] PHB
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Poly-f-Hydroxybutyrate2] Q¥4 H71-& ¥ 7|2d+F

Table 2. Fungal degradability of PHB, PHB/HV fllms as measured by ASTM G21-70

Fungal degradability”®

Films Organisms 20 30 45 References
(days)

PHB A. niger 1 3 3 in this study

PHB/HV A. niger 2 3 4 Son Hong Joo

* Numbers represent determinations using the ASTM rating scheme:% area of plate
covered by mycelial growth, i.e.. 0(no growth): 1(0-10: traces of growth): 2(10-13:
light growth): 3(30-60: medium growth): 4(60-100: heavy growth).

100
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®
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) 10 20 30 € 50 60
Time(day)

Fig. 4. Weight loss of solvent-casted PHA
films under indoor soil box(pot).
Reference to Son Hong Joo in
case of PHB/HV. -e-, PHB/HV
at 25TC; -s-, PHB/HV at 307T; -
A-, PHB at 30T.

Aol R} A4S0 crystallinitys}
3}%] 3., melting temperature®] 7}A7} <ub
Hc}. o}2{jt copolymer homopolymeredi|
u)sle] Fhpie] A4 FHE W] A9 &
7t & s k(A u et HAH,
1991). o]&l§t o] f-2 FATEZFH A4
PHB ¥ PHB/HV copolymer®] A& #&x7}
Aol & el o2 FA =

Pot-testE AAISIHEo, W7ol &
PHB ¥ PHB/HV ¥ &9 53 4o Wahs
2 Fig. 4914 ¥ vl . PHB/HV 4§
9] 7% 25T, 30T oA wlFstAEd, Wi
30 o, 58 autell Z}7t 79 %, 100 %9 F
Zta7} Jehton], PHB B9 A% W
30 dutel] <F 87 %2 FIFHAL7F ebudch
Zgo]eoll o3 A& AE Aot vprA]
2 PHB7} PHB/HVRET} Hi5+= &7 &
¢lt}. Kunioka 5(1989)2 o Yokohamas2]
A28 B 3o pot-testol] 2|3}
o] PHA?] Q¥ =E A%t A3} P(BHB/
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4HV) > PHB = P(3HB/3HV)?] &4 A&
M E7} ZHastgdely B a3tel e, Margaert
£(1989)& t}efit Eo} Z, complex mi-
crobial environmentel|4] PHB2] &3] &%
+ PHB/HVET “FHoy ¥asgch & A
3] 9] A3}le Kunioka ¢ ¥ uwol: oiid A
ukE] gl 2} Margaert 52 B yehe A X Eh9l
t}. o]2i’t A4S EJUS O RYEEY
g A4tsElE ohekyt depolymeraseE$] 7]A
Eo|Ae] A3l ti2r] dEel Zloes gdd
t}. & Alcaligenes faecalis®} Comamonas
sp.+ PHBE 7|A 2 3+ depolymerase
(Tanio et al., 1982)&, Pseudomonas lemoig-
nei= PHB¢} PHVE 7|A = sl= F
depolymerase (Muller2} Jendrossek, 1993)

Qaste Aoz A Ut weba cho
v Eo] FE3= EY oE A o)A
7t AF2E] a2t PHA AE8 &£x2 2
7} Y& Reg A=) Holland $(1987)
PHA®] crystallinitye]] ®hu]e|3le] A} 23]
427} 2713tk Baslgde. £ ZAFER
HE] 44t PHB$} PHB/HVY| crystallinity:
Z+zy 69.137C, 65.137C o|GYEE(&EEF,
1995), ¥ A¥ A3 vehd PHBe} PHB/HV
Qs 4£x9] xo]e Holland 52| A2 A
= Ave] 7Hs3sldrt 314 o 2 PHBS §7]
A st B "HAE, 3714 g, EH257),
(15Tl A FoFe] 100 % FAFed &
8 5= 717k 22 2/1, 5, 7, 10, 50 Fo)¢]
t{Muller2} Jendrossek, 1993).
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RS AYH AYL/IENrE e F,
PHA depolymerasel} esterase 3 7o)
PHA Fajo el H4E AAste Ze] A
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