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RAXEESREREERE (PHA) HEZEBEHR
By R HEE"T KER* H#LK'

(EHEBELXFRHE TH 510642) (BHEBIXENABEWRAFBEFE FBLEY

AW: WHETHRENR (Sphacrotilus sp.) WOILI SR BEXERER (PHA) BN ERTER
BEG. SRE2Y, WOBCEAERERERT Y. HHW 1025 ¢/L, EEK 2.630L,
MgS0,*7H,0 0.17 g/L, CaCl,0.05 g/L, NaH,PQ,-2H,0 0.02 g/L, K,HPO,0.04 g¢/L, KH,PQ,
0.00 g/L; MAEEFHED0.138z (F) /100mL, [REZHIABpH H 7.0~7.5, £ R 36h
MHBELHERTESPHATE, E'HNMR 5 GC A, EPHANRETREEEM
BRI P (HB-co-HV), HHEERR (HV) ¥Rk 39.3%,

XMW KW, PHA RS
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STUDIES ON FERMENTATION OF SYNTHESIZING POLY-§-
HYDROXYALKANOATE (PHA) BY SPHAEROTILUS SP.
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{Dept. of Food Science, Sowth China Agricultural Univercity, Guangzhou 510642)'
{ Dept. of ABCT, The Hong Kong Polytechnic University, Hung Hom Kowioon Hong Kong )

Abstract: Fermentation of syathesizing Poly-fhydroxyalkanoste (PHA) by Sphaerotitus sp. W99136 were opti-
mized. The result of usiform design test showed that the optimized medium composition contsined (g/L): ghecose
10.25, peptone 2.63, MgS0,*7H0 0.17, Ca(}, 0.05, NaH,PO,-2H,0 0.02, KHPO, 0.04, KH,PO, 0.03,
The optimum seed cultre volume was 0.138g (CDW) /100mL. With control initiel pH in the medium between
7.0, higher dry cell weight and PHA content were achieved efter fermentation for 36h.'H-NMR and GC analysis of
PHA products from Sphaerotilus sp. W99136 show that the product was P (HB-co-HV). The HV coment of P
(HB-co-HV) came t0 39.3% .
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BEEIRE (polyhydroxyalkanoate, Bk PHA) RIFS U MEBRRRZIHARAL
ER—KEHERDTRAY, CANAARSHZAREREMUMELER, TER
FFPoCRBHNAEHNERER, ADERE. CWHTE. XFEHHSE, ¥F7
FABARERTEDER, ARAN LSS MAEY TERARALZ -2, LR
BRESERAZETR (PHB) MERETRSPRERBNARE P (HB-co-HV),
PHB MtEBE S ¥ A R BB RPIMAE, HRE, 2K, P (HB-co-HV) &4 HV &7,
I PHB B, HHF, WIHEAINE, ERAMNVER, HWHKSB P (HB-co
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HV) TERBRAZEBETPEN HVAL S RNE—TERANRN P, A TFRXE
ANRERERE TS MEEMHER, SmTREREE, BHRERBDL. FEAR
B BEFRERLESD 1 BXEH W9136, HEXSARTLUHERAEE—-BRRS
B P (HB-co-HV), Hilt, EXXRAN W99136 &R P (HB-co-HV) MK ERERE
HHGTHR.

1 #REAE
1.1 W

WOLCARILMBE ) EXLB HBEERPLE, SLXTEIREXEM
{ Sphaerotilus sp. ).
1.2 88K
1.2.1 HEAFTFHEEE. LR [4].
1.2.2 EMERNRARN Y. WEMW 10g, &S 3g, MpSO,-7H,0 0.2g, CaCl, 0.05g,
NaH,PO,-2H,0 0.05g, K;HPO,0.04g, KH,PO,0.03g, FeCl,0.01g, H,BO,0.005g, #
AKESZE IL, pH7.0, 0.55 x 10°Pa K % 30min,
1.3 BRMERNES
131 HFHR: NSHE_FEETHFHERESP, F30C. 150/min 3 3F 18h,
1.3.2EMER. 5omL BREHRE Y 0.12, EF XK 0.138g (F) /100mL, F
30T, 150r/min & T #& B3 #¢ 40h,
1.4 EWEREHRL
141 AERE: RWEAREESFPENER, BHE0.3%, BRIEF 00
142 ZEEFEETHMNL: ARAERIER— L, ZEBHHM. Ja K. MgSO,*
7H,0. Nal,PC,-2H,0. K;HPO, 5 TAX (RERMH 1.2.2), pH7.0, RHABIBH
(R#E DK 1.3.2 AFRE, REAMA SAS KEHFRT LB,

21 HNETAKRKER

B L £ 1 - 4:] 3 MgS0, NeH,PO, K, HPO,
KE (%} % (%} x (/L) x (/L) x4 (/L) x4
1 0.7 0.1 0.10 0.02 0.02
2 0.8 0.2 0.15 0.03 0.03
3 0.9 0.3 0.20 0.04 0.04
4 1.0 0.4 0.25 Q.05 0.05
5 1.1 0.5 0.30 0.06 0.06

1.5 R &AM MEEKMPHA AR HEM

1.5.1 8. HHE 13h AR TR B EEF K 0.017, 0.052, 0.086. 0.138. 0.173g (F
E) /100mL HHEARALZRERE PR 1.3.2 8%,

1.52 B pH: AISRHCI H 10% NaOH E MY R ZM IR ENEL pH AT HH
6.5. 7.0. 7.5. 8.0, 8.5, ¥ 1.3.2 %k,

153 RKRN: UBERKBRETMEAERERREAFAKRT. & 250mL ZAEF W
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ARBERS%%0.08, 0.12. 0.16, 0.20. 0.24 ME{L ZMRF X, ¥is pHI.0, ¥

1.3.2 FEiEN,

-63.

154 AmuE: RAKAHFERY, WK pH7.0, ¥ 1.3.2 7%, SHER 24h,

30h. 36h. 42h. 48h,
1.6 XAk

1.6.1 HRTEMNNE.: MEME SmL, 6000r/min ¥0 Smin, XKHF 2K, 10SCTHEE

X,
1.6.2 PHA W EAMME . SR 6, 7],

2 &R
2AFEEEHMEERKT PHA S8M
EwW

wol36 M EHLAE . K4S FHRES
FRHENERBSERAE, XPAEHLERN
MAE AR PHA AR REEE,
AHERMEAK. EAKRARESRNEE
fEAE®R, PHA A RIIENBHU L, UR
HEBEBRRIE, X PHA SR &
9.2% (¥2).
22 EMERERSBRL

®n2 FAEEEN wWo13s Wik &4

PHA BRI EM
o HRTE PHATR PHANE
(L) (%, TX) (gL)
REEMN 1.62 46.9 0.76
Ak 1.81 49.2 0.89
-1 1.42 28.9 0.41
[ 202 4 1.93 33.7 0.65
AWM 1.53 30.1 0.46
AWM 1.56 24.4 0.38
R 1.67 27.5 0.46
W& 1.33 26.3 0.35

EMERERFHOBHARERATE, AESASEKAETATEHRR S
0, BEWAE PHA AR (y) s AREZDEEN (X). EAK (X). Mg-
SO, THO (X3). NaH,PO, 2H,0 (X,)}. KHPO, (X)) WEABBE I #: y=-3.1206 +
7.2487X, + 1.1327X, + 3.0536X; + I.5117X4~0.9115}{,-3.5372)(.2-2.1543}{2‘-8.8136)(3’-

53.8567X%,
B3 SHEARNHSEHEERESN
L L EAk Mg50,*TH,0  NaH,PO,*2H,0 K, HPO, PHA 3
RS (%) (%) (g/L) (gL} {(s’L) {(y'L)
% b -} fa X g ¥
1 0.7 0.2 0.15 0.4 0.06 0.54
2 0.7 0.3 0.5 0.06 0.05 0.43
3 0.8 0.5 0.10 0.03 0.04 0.62
4 0.8 0.5 0.20 0.06 0.03 0.57
5 0.9 0.2 0.30 0.03 0.02 0.78
6 0.9 0.4 0.10 0.05 0.06 0.75
7 1.0 0.5 0.20 0.02 0.05 0.84
3 1.0 0.1 0.30 0.05 0.04 0.71
9 1.1 0.3 0.15 0.02 0.03 0.96
10 1.1 0.4 0.25 0.04 0.02 0.85

FBy HMEE T HE N 0.7050, HARHE R =1.0000, EEHE y RWS, ¥
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SZH%, RBAHE (v), AN RBEERXMBEXFELH . X, =1.0246, X, =
0.2629, X;=0.1732, X,=0.02, X;=0.04, P& 10.25g/L. FTE B 2.63g/L. Mg-
SO,* 7TH,0 0.17g/L. NaH,PO, * 2H,0 0.02g/L. K,HPO, 0.04g/L, HEHRALEHF T H®
PHAKEE (y) 5 0.98¢/L, BXREMRIE, HEHMKTEN 1.93g/L, PHA SR H
53.3%, PHA %M (y) ¥ 1.03g/L, '
2I3MNFEHHMELEKO PHA SRINER

231 BREMNEERE KN PHA SRAPEW: BEREBXEELEKM PHA GRFAEE
W, RYBEWR LA, MR TERAPHA SRS EABYE, 4% 0.138z/100mL B
%, PHAPRES S 1.01g/L; YEHRRAS CF, SR TEMPHA IRE TR (H14),
FEE AT HEFHEN 0.1382/100mL,

232 WME pH MK ERK A PHA G RMER: RAARTE HENRBESEFE, K
BHYMEEEKMPEAARMEYR (HI1B), HE IBAIR, pHE6.5~-7.5 NBEMA,
HEEEKA PHA A ROERAEHNM, EpHR7.0~7.50, MEHAKRTER PHA
EREEBKE, EpHREGEREN, SR TEMPHA I BRBEETR; S pH K 7.5
~8.50, FEpH AN, MEAKRTE TR, MEA PHA SBHI TR,

2.5 &0 25 60 2'5(
s i 33 o = ad L
1S " ME “Ou ww o) :
R kL n< 3040 g 4
.El m< =1 m-: = <
T WE /—\‘ Z gE! ‘/.__'—.—-‘ 20 £
0.5 10 0.5 10
P SN S 0 0l—u o o . i 0.5 10
0 0.04 0.080.120.160.2 6657 1.58 859 ol g
R (g/100ml) - pH .04.0.080.12 0.16 0.20.240.
KHEX
A : B C

B EREAN WOBHELKAPHA SR EWR
e HIRTE, & PHA KK (g/L), +—PHA X E(%)

233 ENREEELEKT PHA SROEM: 5% (B 1C) £, HFEEN 150/min
B, AR R EEEKA Pﬁﬁﬁ‘ﬂﬂﬁ-ﬁlﬁu PERR ZWAIMA, RAPHA®
REFABY, MARTEERNEZRRMEN (0.08~0.12) MAEHM, MEETRAE
B, YEHEHRL 2L ER, Y PHAXREERLK,

2.3.4 RRERT I KA K# PHA SR HY
£4 EMHANNEKEXNSR PHA EN mw. RENEY PHA FRERARNE
i T TUT Doty o WRBBWL AR AR

” >4 Y 124 0.5 PHYRSREARHERMEXTES,
0 31.3 18.0 3.5 0.94 36h Bf iR B F, PHA MKHEH 1.06g/L, HV
3% 33.0 1.4 39.3 1.06 EXRYPRHER B 39.3% (H2), #

42 32.8 14.5 30.7 0.90

. 310 a4 2.1 o OHEENENER, RESFHR TR,
Fit, £30~-2hZE, PHARERUEBEEL (R4),
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3 itig

XFRAEMASRPHACHARRE, BXTFTERXEUNERE-HBESRP
(HB-co-HV) RRHMME. — WA N2, PHB BB & HB. P (HB-co-HV) | HB
MHVERAGMAERT AR, B HBAMHERZ B CA, HV MW R K
CoA, —BAWERENTAREBRR (FHERE) SMETHESRZM CA, BRERE
S4B PHB, MBAM WL EAFNFARIRRAMRT, TAHNEESR P
(HB-co-HV), WA HRBEES - RABHF AR Z4, HEARTHE, WRMERY
ARG, —BIERNBERIMELERZEK CA, —BILFRFA_M CA KR
EMfL, TAMR-ARREE RIS CA, HLURMK CAESIHASR HV £ &, #
MARAMNMIETE HB. HV AR P (HB-co-HV)>10,

HHFS MR SELSTT SWEE L HERAE, UWEE YRR, &44Hbx
HRTERAR, SRE2Y, TEBSHLEKEREX, KETE0.S5%H, EKEE
BXEE, 1.0%LU EMAEK; KB Soh, REMT PHA IR N 0.198y/L, SMWHET
E26% . MALZRARAKE Woor36 M WHHME B HER, E1R2sNHEMEET
FETENEK, BAKRTEMNPHA BRESER, AU ERKTFH2.68Mms.5 K.
EFHEBRTMEHEES, RTRSRALAEREIFREERE X,

XERDHAXGSHABTEHTAE PHA, B RERE L, HHEENHER
FESHAREKAPHAN SR EEREN, HIUBEAHET, TRRHA, REEY
BpHAMBEEL KN PHA RRERE X, NRERARIBHEW pHEE7.0~7.5,
WA AEEER PHA IR EABERAY. IRARAZLHEAREHNE, FHTER
e AR, BENELR, A THFLAMAREENES, FHART
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EHEFTR: Woolle BRIFHEM, XRFHEAMWMBYESTLMRAEER, b5
PEYBREMERTPHA OB R; REHEEN P (HB-co-HV) F HV hAERME L, X
FRAPFLER.

MAH WOl R KSR RBELIWNE WM AE - RE S M P (HB-co-HV), H PHA
FRUBHEAVERES, EHNTRESEANEPHARTNTA, “ROARE, 5
REMBEMERHFRASERAGNE—-FHRIL,

$EHEIM
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