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Abstract

In this study, the composition and characteristics of poly-B-hydroxybutyrate(PHB) biosynthesized by Actinobacillus
sp. EL-9 are investigated. PHB produced by Actinobacillus sp. EL-9 was identified as the homopolymer of 3-hydroxy-
butyric acid (PHB) by infrared spectroscopy and nuclear magnetic resonance spectroscopy analysis. The melting tem-
perature (T,), and crystallization temperature(7.) of PHB was 169.7C and 69.137, respectively. The viscosity on
the basis of Brookfield viscometer was 6.01 d¢/g. The viscosity-average molecular weight estimated by Mark-Ho-
wink-Sakurada equation was 1.08X10°(+3,000).
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e 18 24 vAgo] AXUo} ZA3= 4 HZ poly-p-hydroxybutyrate(PHB) 1T}, PHB= 1925
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Actinobacillus sp. EL-OZHE] g AR 4 Ze)d2Ee +2 2 BEA
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TE4 A ol HIHI gt & Doist Abe” = 500
MHz 'H-NMR$} 125 MHz “C-NMR& ©]43t4 3-hyd-
roxyalkanoic acid®t 3-hydroxy-w-chloroalkanoic acidZ
74" PHA copolymerd ¥%&, Kim 5”2 gas chro-
matography/atomic emmision detector(GC/AED) & o] &
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39| brominated repeating unitE 7} PHA copolymer®]
TF2E SUsutt £ g2 A7AE0| differential sca-
nning calorimeter(DSC) & ©]4-3to] PHAS] crystalline
temperature(7.), melting temperature(7,,), heat of fu-
sion(AH,) §¢ ¥4 44E, Xray differactiondl] 2]3}¢]
crystallization behavior® 418} Tis?,
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1. ABTF & x|

£ 39 AR E dFe Ad RITIAdY EgeR
HE 228 Actinobacillus sp. EL-9ZX, PHB A 4te] =]
Z4& glucose 2%, NH,NO; 0.15%, Na,HPO, * 12H,0
0.25%, KH,PO; 0.25 %, MgSO. * 7H,0 0.15%, FeSO.
- TH.0 0.005%, CaCl, * 2H,0 0.003%, "% 44
(HsBOs 600 mg, CoCl; - 6H,O 400 mg, ZnSO, * 7H,0
200 mg, MnCl, * 4H,0 60 mg, Na-MoO, 60 mg, CuSO,
* 4H,0 20 mg per liter) 5 mé/¢oIRAcH.

2. HHUYTA
A B PHB A% F4A717] 93t frtulds 4
Alatdt. 5-08%Fe] waz(3EEar AF)) pH 7.0

o8 z49 pHB AiA 2 €& Yol 30T, 400 rpm,
2 yvm9 2722 WUt glucosed] FE 0.5% ©|8}
7} 2 wnitt glucose®t NH.NO, & 247 HE¥F% 2%, 0.
15 %7 H=g 2tgF oz W) ol Fd HITF
€ 5% (v/v) ek
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3. s % & = =5

TAZEL ulddS 12,000 rpmoll M 587 4% 3}
o cell pelletS 3 F, 105Co)A FFo] B W7iA]
Azstel AxTFE Uit X9 GEF o
9 LH|Fe FAE AAT MF FEAL At dinitro-
salysilic acidll ¢ #3 FFH'W4 indophenol blue
method” 2 247t Z43skth

o9,
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4. PHB M2

Braunegg 5'®¢] W¥lol £89 #AE methanolysisA1Z]
¥, GCZ PHBE A3t od A3 GC= HP-5800
AQer, UL 10% Carbowax 20M-ON glassE AMS-3}
B, $971AE N, oven temperatures 160C, f5&
30 mé/min, AlEY FYFE 2 pen, BEolesiE
712 AMgEtiTh. £ PHBE Sigma AES AHSSIGTH

5. PHB &X|

S22XES soxhlet apparatusolA 71GEFAITIHA
AN PHBE F23 §, JHAAZ cell debrisE AA
g odo] Heh&S Hrtslel PHBE FAA AL HAHE
PHBE 3|53} acetone® ether® ) #s}e] ZA|H PHB
£ 4.

6. Infrared spctroscopy(IR) =4

#7 x¥d PHB powder 2 mg¥ IR spectroscopic
grade KBr 198 mg& E£33td] nlf&t £, 90TellA 1z
A7) 4EE 715ke] KBr pellet® A=3ge) of7]o] &

AR g AR 2 FF spectrum® FABIYT

A

2

7. Nuclear magnetic resonance spectroscopy(NMR)
A

HL

AAE PHBE 717t 2 mg¥ CDCl, £ &a8iA7] &,
500 MHz 'H-NMR# 125 MHz ““C-NMRE ARRsied
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8. Thermal property2| HE

A€ PHB 10 mg¥ aluminum pan®l*! encapcula-
tion*7) ¥, nitrogen atmosphered}°]Al heating rate 20
C/ming] £x2 0ToA 200C7HA 7H28HE Tk Ist sca-
nning). A OCE Y& ¥, 1st scanning® $4& =
Z18.2 2nd scanning3t¥th o™ indium¢] heat of fusion
(6.8 cal/g)& calorimetric calibration®2 ©]&3}%t}.
Melting temperature(T,,) # fusion enthalpy(AH,.)< 1st
scanning®] melting endotherm®] peakZHE dglow,
crystallization temperature (7.)£ 2nd scanning® 2 %-€]

ek

9. ¥ ¥ 2N &£H

PHB powderE 22X 59 &34A 44 0.1 %, 0.2
%,03 %,0.4 %,05 % 24& 2AF & glass filter2
o gatdch. d#€ 2t PHB 49< Brookfield viscome-
terg o|83ld ALE =AYl PHBY viscosity-ave-
rage molecular weight= T 202 %9 5+= Mark-Ho-
wink-Sakurada 2}'¥oll 9j3te] AF&3} L.

[]=K'M.,*

4714 K¢t a& Akita 5'90] #H3 #< 1.18X107¢
(cm®/g, in chloroform) ¥ 0.78% Z24 Aty ond, [n]
€ 30C, 222X FAY intrinsic viscosityE WERATH

4 ¥ o8

1. PHBS] X &0l

1) GC chromatogram

GC chromatogram®l “ed PHB peak?] retention
time< standard PHBS} Ao dA§E ¢ 4 gleng,
&9 PHB7L ofsh fAM 728 7HE Aoz FFHUT
(Fig. 1).

2) IR spectrum

A8 PHBE IRZ #4¢ A= Fig. 294 B s}
2t} 1,750 cm ')Al carbonyl stretching(C=0)& =
dFe HU F4 peak’l, 2,960 cm ol C-H stret-
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Fig. 1. Gas chromatogram of standard PHB and PHB
produced by Actinobacillus sp. EL-9.
a, standard PHB ; b, PHB from Actinobacillus sp.
EL-9.
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Fig. 2. Infrared spectrum of PHB produced by Actinoba-
cillus sp. EL-9.
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Actinobacillus sp. BL-OZY-E] A4el A8s4 Zejo~ee) 72 2 &4

&4 peak7} UEFE OB, terminal -OH groupd] Hul &4
peaki= 3,500 cm ™ol Al WEREETE 1,400 cm ™ol A] e
% &4 peak® methyl group(CH,) o] EAd T AHE S
Se-sar gick
3) 500 MHz 'H-NMR spectrum

FTAFLRRE ¥, FA¥ PHBE 500 MHz 'H-
NMRE E43 Z#= Fig 394 2 alg 2t 1.274
ppmoll Wbt doublet resonance= methyl proton(B4 ;
CH,) ol dI3H1, 526 ppmol YERd multiplet proton
resonance:= methine proton(B3 ; CH)ol 38t &%
2.45~2.65 ppm°] ER proton resonancet methy-
lene proton(B2 ; CH,) 2.2 F3 €t} Doi ¢l 93},
2.45~2.65 ppmol YERE methylene proton(Ha, Hs)&
methine proton(H,)# spin-coupling®¢] 2™, £
A% Ha, Hs protonE°] A2 coupling®ol 171 Mol
CH,-CH bond 9]¢ conformational structure® Th&-7F
#& ABX type three-spin systemo|2}3 &t

CHa Ha O
|
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Fig. 3. 500 MHz 'H-NMR spectrum of PHB produced
by Actinobacillus sp. EL-9.

4) 125 MHz *C-NMR spectrum
FATL2RE e, FAE PHBE 125 MHz °C-
NMRE 243 A3e Fig 4904 B ve} 2| proton
decoupling®le] 4719] peak signalo] WElRTh % 19.8
ppm, 40.8 ppm, 67.7 ppm, 169.2 ppm°lA ZZ me-

1] COCls Bs

Fig. 4. 125 MHz "*C-NMR spectrum of PHB produced
by Actinobacillus sp. EL-9.

thyl(B4 ; CHs), methylene(B2 ; CH,), methine(B3 ;
CH), carbonyl(B1 ; CO)oll &=+ carbon resonance’}
UEbst

o437} o] GC, R ¥ NMRY| A#HE Fslo] #4F
A3} Actibobacillus sp. EL-OZHE A4tgl PHBE 3-hydro-
xybutyric acid®] homopolymer(PHB)Y& & 4 U%ith

2. PHBS| EM
1) Thermal property
Actinobacillus sp. BL-9°] 93} AJ2H8l PHBY] €3 43
& DSCE ¢]43te] A3 thermogram & Fig. 5914 B
gt 2ok & 169.7CNAN @A F4E peak7t W
PHBY T, 169.7CUE ¢ & UU=H, o7 F4=F
#2El9l polypropylene®] T,(171C~186C)HT} <7t
e Rog nkAe By, 7134 Rl 248 Ao
2 o gdch =3 T.& 69.13CIich
2) A= o £
Actinobacillus sp. EL-9¢ 9J3] 42+€ PHBY H=E &
A% 27 6.01 di/golith ZRAE 4Y, 7HEete 5
AEA D59 strength® FA3H7] siHe EA ] o)
ook P, kA FAFo2NE JiE PHBY
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Fig. 5. DSC thermogram of PHB produced by Actinoba-
cillus sp. EL-9.
a, first scanning s b, second scanning.
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