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W ¥ 3T Alcaligenes ewrophus TR EWEEF RN AR PHATAREH TUE AR E BT 3-8
ETHAIBEENBILEY(POHB-co3HV) JRAFRE., XRPAFFEARENTEERE P(3HB-co-3HY), 451
FAPB LR HY A, A ERA TAERRE SR HL B4 7™ P(3HB-co-3HV) B9 B W 1L B 3h B (3HV BT
)RR T THFSE, 75 6. 6L RED, LIS B 00k 8, LA AR )9 3HV ATHR M 3% S0h, 418 T 3, PHA =t . PHA X 5
k3 149.9/1,124.95/1,83.3% (H & 3HV # 4> (5 PHA 1 12.4mol% ) , A= PR X ) 2.50(g-h ' - L") IR AR A
3HV BUHRIE # 45h, ST &, PHA P= B, PHA & B4 #3353 160.2¢/L.119.0g/L.74.2% (b 3HV H 4 & PHA 1

17.7mol% ), 2L F=3& BEA B 2.64(g h ' -L 7" ),

XA HACMAHN, -EETHA-BERMILRY, £ ~HE

mESAE Q81 TMFIAE A

REELR(PHA) BT E N BEEYEET &
HEKFMF(N,P,S, Mg RHBIER 0, BT T & REH
MNERSHKE#KTFY. EFRE.X—XBIFE
BUHM¥NEYERENEDHEENZREHE
FENEXRE, BN E YT R R E S
HPHESETR(PHB)E—FMEFE SERHHM
MRE RS HMBBH R HEZ RN, PHB Kt
BR MEAME T HE SHEET 6] &4 #fE
f Rl I T B X LA, 3 2 (o] R AT LA
BAAARI-EETEM-ZENKRILEY([P(3HB-
co-3HV) |8 —E BENMWIL, HV B&E5H AP HB
FHPESERESAGEROMERLSE -

BEMYNE,P(3HB-co-3HV) AL A M 2 HEi &

BEPMNARINERRER" ",

B KB, A RATE (A. eutrophus) , P28
MEABFH (A . latus) S RZFRUAT B (B . cereus ) , HEH
B MU ( P. cepacia ) %5 76 #0 In Py 8% 28 % MR B 34 0]
B R P(3HB-co-3HV )" ; A # & #T 8 ( Xanthobacter
autotrophicus ) F| I B B WE A E — R BV HE~ 4
P(3HB-co-3HV) . R IR R EA K BHIFE A ™
P(3HB-co3HV)M TR L B TR AN E B, &
EMHEAETEAFTRLET 1990 ERHALK™

W B A 3 :2001-03-09, £ [E) A #8 :2001-06-28,
KW A BEFNWAESE (96-C03-03-02)

¥ MRS 1000-3061 (2001 )05-0510-05

AT E /R 7 P (3HB-co-3HV), B & 4
“Biopol”, 4F 7 1000t

{B5X P(3HB-co-3HV) i &y K B # ATH 55, BN
HEMBESMENRETRARGS ., £ EED
EEEMRMER, AR RMNFSTTRRERFTRK
¥ P(3HB-co-3HV) A B M F 5, HERRSE
mF.

1 A ff o 3%

1.1 #F

BT H ( Alcaligenes eutrophus ) K| I i % 18
AR 65-7, AR A,

1.2 %%

N IE IR (%) : Na, HPO, - 12H,0 0.9, KH, PO,
0.15, (NH, ),S0, 0.25, NaHCO, 0.05, Mg5S0, - 7H,0
0.02,CaCl, -2H,0 0.002, ¥ B B 8 8% 0.0005, B 1
0.15, &% 2.0, BRI CEHK 0. 1nL,

AEEWM R (%): Na, HPO, - 12H,0 0.9,
KH, PO, 0.15, (NH, ),S0, 0.2, NaHCO, 0.05, MgS0, *
7H,0 0.02, CaCl, - 2H,0 0.002, ¥7 %’ & % 0.0005,
FRITTERO.1mL, B2 0.1, H %8 2.0, pH6.8,
IR N 1.8L,
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AR T (/L) - B8 700, BB 2.5, BB T
RW 10mL/L, #3944 AL 500mL.,

e T (/L) ¥ & 8 700, # 8 W & B
1500mL. .
L3 #FFE

Fh RIS 3R H 30°C, 2000/ min #53% 15 ~21h,

AHF R B 3R R A 6.6L & R KB (Bioflo
[l ;New Brunswick Scientific Co.)}, 6 ¥ It 300mL ff
THEA 1800mL £ B #1615 £ & ,30°C, & ABIR
REKER pH6.8, R )5 X AN M A X s %
pH6.5 ~ 6.8, i@ i i P ¥% B ¥ 4k (200 ~ 1000r/min )
BRHEMAIBBEES B T 25% , #2385 3h
REH,. 520 AR 1 K, FEREMERE £
EHEE1.0~2.0; &G AREY 3HV M&EEH
Bl 1.0~2.5, LAREEN 3HV AT A AW 0.5 ~
10, RAARMBBHOBEEMFLUHAERRATE.
PHB S EMAFESHHTHEEERKURERE
R ; B A Kk BUR R A 4 T A 4k R
(A BT A, 2000 3HY BT, L8 E &= R 8
H L.
14 WA E

HHTE: RBREL, KB 1 K,80C T4 24h
KE,

E RN E :3,5- K HERTE,

PHBV & : LUK W B M AdR, B EE" .

2 & %

21 BEATFHEKRAYBAKEKHEY
A,B.C ZHIBIRIr HIHEFE 15,18 M 21h R ¥R
IREE B HEEAEF 1800ml. AL FH K 6.6L
AR ok, BIEAF F WA 350mL, H P
ASIRBIEFR 15h, IR TE 5.52¢/L, HAEE L=

;B AR S 18h, AT H 6.65g/L, HNT ¥
BUR AORERHECHBERS 20 AKT
H7.85g/LIMAFERKE N, BRERREE,
1A= HE R FEA6.6LERES
MR, A EIERMEKTHER. £—-4
(B 15h) B 3% 30h, 55 — A (Frid 18h) 35 3% 20h
=M (Rr it 21h) 32 3% 28h AU T E & 9 5 3
95.8¢/L.69.8g/L #l 52.6¢/L,
2.2 RETE P ARER B LR DS E PHA R
E 3:0F )

B2 a0 h ik BEELRTRPHELXRERLUL
EHEEARHAR(HRTEONFTE THEENER
k. NE2 TR R EBIRPHEMMEK
(B 2-A), 40 A F A B 130.3g/L(37h) B2 1 %} jm
Kk (E 2-B), MR- TEHL B 76.3/L2Th) B A&
(M 2-C)LL R 4R ML F & 32.1g/L(24h) A} B 42 )F &b s
K (H 2-D), KRS BT P(3HB-co-3HV) B A =58
FEAH 0 1.81.,1.98.2.15 #1 1.70(gh™" - L"), #F
REMAKTE 60~ 0g/L LA, HHMTFP
(3HB-co-3HV) E PR E AR BB KL, af LIKBE
FHREESR.

2.3 SHALIEEALEA IHV Wik &7~ P(3HB-
co-3HV)

K ISh A7 BEMHE 15%, #1701
FEESE  ERERBEEE 25%, RMEKEWE
BE¥ pH (A 6.8~ 7.0, 40K T X 60 ~ 90g/L 5 1t
WK , K A0 7 RR Bk L AR Y pH (IS,
W pHHEMEG6S~6.8 M., B3I HRMAKEM
LWL, KR 50h, il TH ,PHA & ,PHA S B
539135 Bl 149.9g/L, 124.95/1.,83.3% (H: th 3HV 4
4+ PHA A 12.4mol% ), PHA 4 7= 3 ¥ ik B 2.50
(g-h™' L"), AR BE/RFELER N 40.2%,
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Fig.1 The effect of seed situation on cell growth.The resull of fermentaion for about 30 hours in 6 .61 fermentator afler inoculation.
A,B,C show the result of different seeds that prepared for 15h, 18h and 21h in flask culture, respectively

B Cell dry weight;

® PHA Content
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B2 AR EFR P(3HB-co-3HV) BRI R W
Fig.2 The effect of stopping feeding Ammonia in different time to production PHB during fermentation.
A.Hasn't stopped feeding A in; B.C.D. Ammonia feeding was stopped when DCW reached 130.3g/L.76.3g/L and 32. 1g/L, respectively
B Cell dry weight; & PHA; @ PHA content; ¢ 3HY fraction

=) : 1801 —m— Cell dry weight A 50
260 . —&- Cell dry weight ~od ‘.'E 160 b {45 _
E 40 | -a—PHA & 40} & PHA 10 5
g 150 2 2 1 {35 5
120 - _;m Residual biomass a 5 {30 4
2
140 3 22 100 £
£ 100 53 {25 ¢
5 g § 5F 0p {0 3
- 130 & S S E
5 x 60 J 3
B 60 3 g 15 2
= 120 £° w0} {10 2
40 =) = &
2 0 ] 3 201 15
E 2 = 0 0
20 0 0 7 1t 17 21 25 29 33 37 41 45
S 0 4 8 12162024 2832 36 3842 46 50 ih
t'h
2 £
T 13.00 2 8 3.00
E ) | —8— PHA content 250 % % Zfol - 2.50 %
g ot
E | —e— HV fraction 1200 2 S 50 200 @
- o) ‘E‘
L B =~ E
5 0T o Productivity Jiso 2 = 40 150 2
s : ]! :
% 30t 1 1L.0¢ g g: 20l 100 g
5 | < § Joso 3
£ 10 1050 i g 10 &
< o O e . o 290 0.00
i 0 4 8 12162024 28 32 36 38 42 46 50 E 0 7 11 17 20 25 29 33 37 4 45
t'h t/h
3 LAPSEE 3HV ik B B4 ™ P(3HB-co-3HV) & R B4 LARAR 3HY BTk B WA ™ P(3HB-co-3HV) 5B
Fig.3 Fed-batch culture of A . eutrophus Fig.4 Fed-batch culture of A. eutrophus
with precusor of propioic acid with precusor of valeric acid

B4 hBimiEE R R, B8 45h, IR T 119.0¢/L, 74.2% (H + 3HV #H 2 & PHA W
X, PHBV &, PHBV & & 41 %1% % 160.2g/L, 17.7mol% ) ,PHA £ =B X B 2.64gh 'L, LR
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MR EER 75.3%,
3 #

T H 3% 7™ B B ( Alcaligenes ewtrophus ) 4 7
P(3HB-co-3HV )i B P i th 4 K F R E R R K&
AR, EHH SR TR AR
BUZRMESHAERWERYER, FHARBR
BEMEKEE REHEMUNXAETFHELR
#, KB4 P(3HB-co-3HV), MHE 1 T LLEH 7
BAEMKGT ALK B S pUB 2R —EFR
BE2W% ~30%5H (A 1-A), WEMF PHB &
RER . AESBPHEEE R EXNERE(IHE 1-C).
R BE Rt T MM KK PHB Jh A A= 5 E
BTHEGS FERTEHEMERIR, Af AT
WTEF RS ET, MEREREFE P AN
ECNBEHFAS HREEARERESFHEXE
BRPHB; B &£ AF — BB (TE)MEM PHB 5
B(20% A 4) B b TR o RARE W T, AT LA
EREEMRCHWERRED Rl ERKER, @
BREMUEAERRENNEABRRY ANTER
BT EERS. AR TAFRENES.

MR B B A R Bt )45 1k B & K X PHA
ARAEW(E A, AER R BB E R LY
FHEFmMOMAKRTE, B P(3HB-co-3HV) § BRE MK,
7= 3R A AH X3 B AR, B3R AR AR AR N IR, R
IRBEAMKRBHEEEZHEN. BINREAIER
BUEE AR ZESE RS A, & W6
RO AR K BRI SR S, A AR ) B A
BEAL SHVAS AR, EEARTEREY
BEERRALIABEASN PHA S . AHBFEH
BB MR, MkEARTELH 60~
90g/L B 2 & 7] LA K13 8 H 49 P(3HB-co-3HV) & &
HEEMAERE.

MWE 2, B3 ME4 T F Y, FEE P(3HB-co-
WMV EER G E KR 4E, &8 F IR %, Wk
RO B N HA R AR, B B R
RETEARBERGEMTEA TR, MY PHA
AERTHERTFEN 0%LUG . B THARARHSE
FR B, PHA R4 B 32 0 2 W R

FL3% 7 AT B LA TN L 8 R A Bk B 0T G R
MVHAK AHENSERBRH A AR, NRTEER
AR MR Ry Sk To R AR IGE A BE
BpEibE Bl 3HY ik HBRRAH
P(3HB-co-3HV). B TIRMAR 3HV BT RAHR

X, FETURERE M 3HY A Bk &E
Iy BE SR #E AL AT LA B 70% LA L ; 10 LA TR BR b Al 44
B, B4R 4% 4 I 0 8 B W LA IR IE AT 2 88 59 2 Bk CoA
P LIRS R E AL CoA A, BRHE
IR E AT 50%. XA RERM FHEFES
B FT B o B IS0 2 M A O M0 L (TR R AR R
LB CoAiT - EBHNIELE CoA BEER
SRIEI AL Z Bk CoA SR D(-)3-F & T B CoA LA
BAECTIBE CoA A L D(-)3- B 4 Bt CoA, HATH
MERERESTREENSEES,
BTAHIMMEERRRE T O AR
HE~EEEERYY, EHEEE PHA KIS R
&, XERBEROART EM PHA 58, B LU
FIBRPLARBEIFLABER PRI BRLT
BRI . Kim 5504 45 38 o R B 46 2R W 5 08 40 474X
B A BEW P MR R A 10 ~ 20/L, A K B 50 A
HiE PERRINRENEREENRSE, REEX
B A~ R A R 4 2 4 B (PG ratio) , PO BR R B 1L
K017 B PHA A= #E AP 2.55(g-h ' - L"),
3HV A4 5 PHA # 4.3mol % ;R E PG 11 0.52 1L
$2& PHA *h 3HV H 45y 35 B 14.3mol % BT , PHA 4
SRR 1.67(h-g "L O IR TERTE
EMERBETHNERERITEN NREENE
B PHA SRZA T, AFREERH
UV A4S L F LR LR, RITEXRS
FEREH pHHKEREFTHBEREOR M, 4
R ARE RN, ZEEM pHE LTS, Bt S
TN, 3 A A% I i R 5 o 4 R T A B 00 2R R A
BN CAMBETHHER FEEARERERNE
H1o BHFE e R ATR 2+ 8 R mg , 58 5T %t 8K

B BT ARER RN AR T AR TEITEN

£ B FE 35, P(3HB-co-3HV) B 1 = F1E & B0 3HV
W& LTI B8R 3HV Bifk, KB 50h, il T &, P
(3HB-co-3HV ) 7= 2 1 & & 4r B ik ¥ 149.9¢/L,
124.9g/1., 83.3% ; 3HV 4 41 5 PHA B9 12.4mol %,
PHA R EET 2.50(h-g™' L") LLXARNA
3HV Rk, K BF 45h, 1M T . P(3HB-co-3HV) = &
ME B D 160.2¢/L,119.0g/L,74.2% ,3HV 4
4¥ii PHA 19 17.7mol % , PHA £ 73R B K B 2.64(g"
h™ ' L™")o 15X Alcaligenes eutrophus 't 7= P(3HB-
co-3HV) B ST o, 1) tF 5% B 10 b 5 44 2k 7 3R A 3HV
H5y Bl, Eok WA XRIRE .

B @ ZRIHHELFAPAPEARALALEHK
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A5 uh AL ECil [5] KimBS,leeSC,LeeSY et al.Production of Poly {3-Hydroxybu-
tyric-co-3-Hydraxvyvaleric acid) by fed-batch culture of Alcaligenes
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High-level Production of Poly (3-Hydroxybutyrate-co-3-Hydroxyvalerate) by
Feb-batch Culture of Alcaligenes eutrophus

CAl Yi-Bin

LIU Mo-Qing YI Zu-Hua CHEN Qi
{ Instisute of Microbiology , Chinese Acad

WENG Wei-Qi”
» Beifing 100081, China)

y of Sci

Abstract Fermentation strategies for production P (3HB-co-3HV) from glucose and propionic {or valeric) acid by Alcaligenes

ewtrophus were studied . During the culture , we controlled pH of the broth by feeding precusors of 3HV- propionic or valeric acid

after Ammenia feeding stopped. When propionic acid were used as the precusor, for 50 hours, we obtained a cell dry weight,a P
(3HB-co-3HV) concentration,a P(3HB-co-3HV) content and a 3HV fraction of 149.9¢/L,124.9¢/L,83.3% and 12.4mol %,
respectively , with a PHA productivity of 2.50 gh™'L.™! . When valeric acid were used as the precusor, for 45 hours, we obtained a
cell dry weight,a P(3HB-co-3HV) cencentration,a P(3HB-co-3HV) content and a 3HV fraction of 160.2g/L,119.0g/L,74.2%
and 17.7mol % , respectively, with a PHA productivity of 2.64gh ™" L™ " . Prior to this study, it hasn’t been reported to obtain such
high level productivity and 3HV fraction at the same time by Alcaligenes eutrophus .

Key words  Alcaligenes eutrophus , P(3HB-co-3HV), productivity
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