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Abstract: The hydrolytic behavior of microbial poly[(R)-3-hydroxybutyrate]](P(3HB)) has been studied by using two
model systems, Langmuir monolayer and solution-grown single crystals (SCs), for elucidating the mechanism for both
alkaline and enzymatic degradations. An initial degradation of SCs of P(3HB) leads to breakup lamellae parallel to their
short axis (b-axis). Similarly, ridge formation on the lamellar surface appears along the b-axis at lower quenching
temperature than melting temperature. Both results support that the lamellar crystals contain less-ordered and more
thermally sensitive regions along the b-axis. Although the enzymatic hydrolysis of P(3HB) monolayers was similar to its
alkaline one, the enzymatic degradation of P(3HB) monolayers occurred at higher constant surface pressure than the
alkaline degradation. This behavior might be attributed to the size of enzymes which is much larger than that of alkaline
ions; that is, the enzymes need larger contact area with monolayers to be activated.
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gk & =2 ko] st AAEIG o we B
P(3HB)(Mw=47000, Mw/Mn=1.6)Z 27] 9]5lo] N 82 FEF

Lol 1 N KOH$} 18-crown-6 ether H7}ste] 91714 71
e o] AL AEAFe P3HB) A4S I &
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SE SEAA GG AES Az dAA ] EX Y=
A7go] A ulolFtE 491719 DSC(Perkin-Elmer Pyris 1,
MA, USA) HellA 20 T/min®] $&&EE AL/ 23
% 200 C/min= FY33ich 7y A HAES 91g subphase®]
pHE 1 N NaOHZ 2ZH3a ah¥asl= 37 T2 25 mM Tris-
HCl 58N (pH 7.5) Alcaligeneous faecalis TIS-Z5F-E “3A]|E
°F 0.2 pg/mL2] PHB depolymeraseS H7Fete] SA3Sitt w3l A
Fo] ¥¥ REEX WstE #Fsy] st dxxtE dAn7
(atomic force microscopy, AFM) 73S 38}t AFMZ742 SPI
3700 A5 =24 SPA 300(Seiko Industry Co. Ltd., Japan) & ©]8-5}<]
7] FolM 22 C, HFF Aol 2 G} 0,022 nNS] SiNA|
A (Olympus Co., Japan)s AH8-3te] ZA3H3Ath Topographich
deflection ©|F]X]:= FAloll S}t Deflection ©|7]X]= o]0
gk ARE AFsA = JEHANE Alse] AR xHe| mAgt =
o] Wists A=l f-8&3ith

2.3 Langmuir EREXIE 0|88 2lAHS

GEApEre] 5442 20 Tofl A KSV 2200 film balance (KSV Instru-
ments Ltd., Helsink, Finland, W%} : 15x45 cm)Z ©]-&38}o] =433
o} gEAE ¢hEET = 30 cmYmin$ 3L subphase:= 1600 mLe] 2
2} SFE 2T Millipore Mega-Pure system MP-6A, Prairie, WI,
USA)E AHEsIgit. BEAMR |2 &2 % ¥ S(Fisher, Hampton,
NH, US.A, 99%+)S AH&-3l3 o mEAg-Ne] 355== 2 ymol /mL
Atk GMEst & gufo] FkS Qa1 WAg & 545 5t
I gwe] FTHAIRE 259 subphaseol| A A7kl wE A

d Ao r glsgick ddE]el EAwa] 232 subphaseel]
7} NaOH®} 0.001 pgel PHB depolymeraseS 4 7}ato] ¥-2Ha}
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o3 9low, PHBS &
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e a8l A - 39 AFMel &3] S4%
FUFEE e % 2445 Kol PGHB)S Hle
Aoz AT Y2 WOFIL Alcaligeneous faecalis T1 O 25
Bl AA¥ PHB depolymerasesoll Al 2A17F w3l o] THEPTS
FARolo] EATE FAYA T HeHo R Halslol B
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Figure 1. AFM topographic images of solution-cast P(3HB) films before
(A) and after (B) enzymatic degradation.
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Figure 2. Deflection image (A) and x-ray diffraction pattern (B) of

solution-grown crystals. Inset in Figure 2(A): typical electron diffraction
pattern.
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Figure 3. Deflection images of solution-grown P(3HB) crystals. (A) after
thermal treatment at 112 C, (B) after emzymatic degradation, and (C) after
alkaline degradation. The right parts correspond to schematic representations of
P(3HB) lamellar crystals after treatments. The arrows indicate initially mor-
phological changes along the b-axis.
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Figure 5. Area ratio vs time for d/-PLA (A) and P(3HB) (B) monolayers on
subphase of pH 10.5 at various constant surface pressures.
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Figure 6. Area ratio vs time for P(3HB) monolayers on subphases with an
extracellular depolymers purified from 4. facalis T1 at various constant surface
pressures.
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