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m =

AHFZEEST Ralstonia eutropha FAR G222 (0.155~ 0.115~ 0.0815 ~ 0.0604 F1 0.0381 ht)
T EERHEE AR —RIF KL 5.0 o/L WS AE B - FCE T BB IEY) (poly-
( hydroxybutyrate-co- hydroxyvalerate ) , PHBV ) 4= &k 2 822 - i 48 & ~ PHBV A&k & ~
PHBV AR e T HY & 8 R FEE S (hydroxyvalerate, HV) [t PHBV thfy & & FEfre 24
A b nmife T2 - fifdiy 0.0815 h' i - A RS 2 Fie4E &2 (594 g/L) ~PHBV
AEpcE (154 g/L) ~ PHBV REEEHG VS & (23.6%) F HV Jjit PHBV iy & & (46.5%) -
NI SR 2 758 > A &1 PHBV th HV & & A] 2 39.5-46.5% 5 HV & & 1] Akt PHBV
et - FaHE 2 A2 B AE SRR B 0.713 Goiomass/Qglucose (FRFEZRA S 0.155 ht) ~ FJAgHEZ KL T
f5 (hydroxybutyrate, HB) ZE#{%% 0.056 gua/ggucose (FHFEEEA< S5 0.1150 ht) ~ [KfEH HV
FEFRAFHEL 0.123 grv/Quaterare (FRFEZRZ S 0.0815 ht) < IRANKEESN SR HV Z RERBOR NN B $H
Ryt o SHEEEE “HRFUN I BB INE - FICE PHBV 1 HV &8 » #E# PHBV #YMH -
BAgEEE : PHBV - Ralstonia eutropha » [RER(FRM: » a3 - ks - fRfgas
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ABSTRACT

In this study, Ralstonia eutropha was cultivated using sodium valerate (5.0 g/L) as a second

carbon source to synthesize the biomass and poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV)
under different dilution rates (0.155, 0.115, 0.0815, 0.0604, and 0.0381 h!). The biomass, PHBV

biosynthesis, PHBV content in total cells, and HV content in PHBV increased and then decreased as

the dilution rates decreased. When the dilution rate was 0.0815 h%, the highest bacterial biomass (5.94
g/L), PHBV biosynthesis (1.54 g/L), PHBV content in total cells (23.6%) and HV content in PHBV
(46.5%) were achieved. When sodium valerate was added, the HV content in PHBV reached
39.5%-46.5%. The high HV content can improve the brittleness of PHBV. The biomass yield
coefficient (Qviomass/Gglucose) for glucose was 0.713 (diluting rate 0.155 ht), the HB yield coefficient

(gHe/gglucose) for glucose was 0.056 (diluting rate 0.1150 h-1), and the HV yield coefficient (gHv/Qvalerate)

for valerate was 0.123 (dilution rate 0.0815 h). The efficiency to synthesize HV using sodium

valerate is higher than that using sodium propionate. Adjusting the type and amount of a second

carbon source can change the HV content in the PHBV that may modify the properties of the PHBV.

Key Words: PHBV, Ralstonia eutropha, phosphorus-limited condition, continuous fermentation,

Ralstonia eutropha, sodium valerate
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Aoy B R M 2 5 o T B RS T 4K e
Lot (mechanism ) TERBEHYEIT POy - Sy ffiafe -
R Y ~ LG T NG - MR R EER - FEEH
TKAFE ~ AR EGR A ) o iR PR BE 0T T BRI TR LI B

e EI5ENE (polyhydroxyalkanoates, PHAs ) A FH{#4:
YITERF IRV ERIGAET » BB SR - HPREKE T

(poly--hydroxybutyrate, PHB ) K T B IR Y %
%7 (poly ( hydroxybutyrate-co-hydroxyvalerate) , PHBV ) &
B BT AR R o PHBRPHBV Ryl 4= 13kl A e 2 204
PERBEAARE - FHFAPHBZ —TERE AR - HAS R EAEL175
~180 CZff] » Ry SN LRI Ry BT B VAR » [REC ]
WAV il A FEDEBIREREN = » &1 E
BLZE i » 45 2 30%LL T 2 FE TR (hydroxyvalerate, HV )
PPHBE &Y L8 - WIFEPHB(LE&Y) 2 &5 - AR
B - HRIERME - EPHBE S &M S fateE -
BEAT R E B R EERRAE TR

(hydroxybutyrate, HB ) EAHVIJ & & - BIV{SE] REFIIEY)
EHIPHBVEE &) -

Ll # % i Rsbieli 552 Ralstonia eutropha > [REUFRIET
a5 80% (wiw ) 2 PHB #5111 A PNEE#/ ( sodium propionate )
JREEEA T JEA HB B HV S [11]°HV {£ PHB
hZER > HUMNEEEY ZEFSE: (polymer accumulating

stage ) I - PNEE Bl A (R B R Z ELAE - SRR BEAYIR
IS &R HY By & B ERERVHEE (8] - DULEL (valeric
acid) FsME—hiRls - RIZEYTHE 90% 2 H HV BAGHT4E K
[13] - W% REERINE > ATEH%E HV 7 PHBV th > &-&[10] -

PHB (45t 2 R IVIRIEEEgAEH [0 B—E=E
EEITEAY) G EIEIETT 55~80% - )it k> PHB B2
e HLEE [11] - 78 PHB B P HV [7] > ml{E HAERE M
SEplci) H S e e [6,12] -

PHB Ei PHBV A&HENE &% (intracellular storage
polymer) - fEAHREATZ R/ N - KRR A E B T > HoA3 08
EFRE BERIR RV A C - LB RE Y R @) T
FIRERT—#E - JEEERD T DEIRBBRY PHB
PHBV (UER 2 B K[5] - &SRR = I » & B e
HHAE A 2R B B R A Ak TR = I - 5 TR
ARG T ERERAHY) (PHB B PHBV) AIATH
WA GRS -

KIRFE LGB AE )R S R 775 A S R AR o R EERE
PHBV - {#i Ik Ralstonia eutropha (ATCC 17699 ;
BCRC 13036 ) » fEMRBERRITT » BRI IARDIIEESR - R i
ERe A R ARG AR EAVERR - HigEEs PHV &K
B o PR HEE A I R SR MR AR DIPRST T SvE
EAEA R ~ ZEEE PHB ~ PHV 8 PHBV HyZ%E -

= - APRIEE
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FEE - BIFZE - &R« DEEEERES BRR R REHEM T HEZEESE Ralstonia eutropha &1k PHBV 2 #&f

EFEE PR Ralstonia eutropha ( ATCC 17699 ; BCRC
13036) - HEEH W EDE N B LRI - HEEKIE
MR [3] 0SB E RIS R 20~30 © » HAFMEEA
RERW > G0l A5255 » LRI G EHERHES
BT N

(=) BERE

DIZBE R R AT AU - A ER (WEE

20.0g/L, NazHPO43.55g/L, KH2PO43.55¢/L, (NH4)2S04 2.5g/L,

MgSO4-7TH20 0.2g/L, FeSOs-7H,0 0.025g/L, CaClz 0.02g/L,
trace metal solution 5.0 mL/L) ~ {# & & /&8 & (trace metal
solution ) F1[RE gk
4] - HEE AR B 7 BN RBERE B AR AT R A T 5
R
(Z) BEABEER

FEEDL 3 L 8 (Mituwa KMJ-3B, HA) #{TH%
B DB RETRE R RS R EHEERY
BB R il R BE R (P B 2 - 2
B PRI BRI pH E - SRR R RO SRR
RYBORIIWNEE 2 55 E [3] - FEEREICH pH &

- EAREERE W TR EEE

iR (F B E S ) ~ B - PHB/PHBYV HYRME -

(‘exponential phase )

HUEEER > sERAEEE - #EEE (residual
biomass ) ~ B (i 4 E SR ) ~ Wi - HB B HV 1Y
FETE o M2 ITEBUR NN I 2 sUBR AR E [3] o # A e e
IkEEsR L HPLC 4347 - {2128 B RI (refractive index) »
Sy FrAE B Bio-Rad Aminex HPX-87H [3] o B 5 LL4Y Y&
FEEHMEEE [2] - Efe Y PHB 2 PHV DL GC #E1T
I3 fEUHIES By FID > 23 ALK Supelcowax™ 10(30 m,
0.53 mm 1D, Supelco) [1] - A% 48 & B LA 80°C Kt
FEHLZ 48h ZHAGE - (PR R HE IS4 E B0 PHBV
% 7 FRGHE -

=~ R R
AHTFER PR R IEE O B - DL /F AR Ry
1.30 L &M ft i T A= 34 5 % R. eutropha > SREA [E#R
FEZRES R. eutropha H#S 4G & ~ PHB ~ PHBV 4 &R0 E K

PHBV NEHEFE R 22 - BER 2 IRF ~ EUF ~ B 5)
FoEINE - Tilesy - Bile E SRS a5 o DL PR

AR BRI i 2 sUBR i E 3,

A8 - B TSRt R s TEMERARRT -
e R 2RI (exponential phase) - #EHR 52
TP A SRR - O T SRR SRR DIRE
TR RSPRAIGRN: - (£ R. eutropha fEMRRES= THIHEAE &K
PHBV - HEREIZEIFEUE - ITEREEE R - a1k
s - BERGE B PHBV &k [3] -

(—) FREHRG TR SRR

TARRBE R 55 R. eutropha » DUA&IHE iR - 5%
HEITHIR BB » (A R EHHE R Bt Ry
AR - BRI A R R AT & 13.85 g/L FIKEE
#5.0g/L -

B 2 ALAATRS IR &y 0.05 g/l - #ATHEELRE
JRREAEIRIE 77 51 Fs 19.98 B10.088 g/L - LA E R 24 h > £
BYEEREREEERT > WE 1 (a) PR - RES
P4 R AB BRI AR R RS R Ry 4.33
g/L B 0.001 g/L - F&JHERTHFEHA s 0.65 g/L-h » BEIFIMEE
ARy 3.63x 103 g/Loh » AR Ty 4.66 g/L - HLEFFRAAHETT
gt - A SRR -

AR MR Ay 0.1550 h! (24~63 h) < [& 1 (b)
BT > BB 34 h ZAT > BRRUUEBEERE - BB E 340
B R ARRIR OB RETE R » BRAAME APRBERIE T 2 B -
1(a) 8m BPEh 34h HRA4AEE R 5.13 9/l - ik
RHEEARE ERgwRL  AAEEFEEEER
VB GE s > (HtEARERS TG SRV & HB ; BEE
% 63 h R FRER AT A MRS s 8.79 o/ FRER KRR £ 2.33
g/L - IERFEHAR (24~63h) - FEEFITHFEECRETS 0.83
g/Lh » KB PHMFEEA Ty 0.36 g/L-h - BEER 63 h Ak
SEREY HB ~ HV K PHBV - 4371 0.30 ~ 0.22 } 0.52 g/L -
AR R R AR » PHBV (H4AE RS 21T 11.3 %
T HV By E &R 40 % -

e %S 63 h B AR TR E% B 0.1150 h'(63~104 h) >
B AR > RS R RABER - BRI 99 h AR AREH
488 ~HB~HV & PHBV > 43715 5.34 - 0.76 - 0.56 J% 1.32
/L - BFEHHE - RS 9EEE R 525 g/L o HB~ HV
PHBV 3143 Al B 0.71 ~ 0.51 % 1.22 g/L - PHBV {44
[ =1 23.2% > PHBV 1 HV 194 & 5 41.8% - K2 % 104
h - FEERATAINERE R 0.78 g/L - TRAERIKHZRELY 0.13 g/L -
L EFEEHAR (53~103 h) » A T HFE % Fy 1.46 g/L-h»
TREE AR R R By 0.49 g/Lh » Bt B BE T H M #E

PHBV
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FiEfE o HASEE R ~ HB -~ HV R PHBV Pt &hL -
PRI i 2 e L B S S R B IR i o

R %5 104 h 1% > FRERE A%k 0.0815 ht (104~157
h) o Bk P S R R W H AR A - BB 119 h
ERAEENAEE HB HV K PHBV: 535k 5.94+0.81
0.73 } 154 g/L » [L&ESRTR R R EIRGREER T » HARAR
JERJAEE R - HB ~ HV & PHBV - [EFfREHEA - BARAF

HREHVAE R - HV K PHBV » PHBV (L4 AG R
23.6% > PHBV 1 HV Fy& & 5y 46.5% - IR IARESR B
TRUAHATHIM TR (0.0851 ht) FHE{EATAERI3] - HLFE
Be > A EHL PHBV BB IIREES -t E i
(104~157h) - #JEIFEFHHREERR By 1.23 g/Lh > JREE
PIHFERR By 0.40 g/L-h - Fij % B L IO P M R R
— R K -

(a)
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109 | | | s HB
| | | \ v HV
o | | | \ [ PHBV
\’:\J 8 - | | | | |<> Residual biomass
= L | |
£ | | | \
E O | | | |
5 | 4 |
g ; |
=)
S 4
2
1] ”
0 48 96 144 192 240 288 336 384
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I ™ | T T
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0.10 & | \ | | L 50
. [ | | | ® | Phosphorus /:i
. | | | | m | Glucose =
»\:.]T 0.08 - | | | | O | Valerate ‘g
& | | \ | | g
= | | \ | | 5
s 0.06 | | | | | g
= | | \ | | 2
& | M ml | | | v
= 0.04 [ 1 \ I I 2
| | | =
| | | | o
0.02 \ I I
|
| |
0.00 ]
0 48 26 144 192 240 288 336 384
Time (h)

1. FREHFEEEEREEE R eutropha (SERIRANIELSH 5.0 9/L)
(a) BE4EE - HB~ HV ~ PHBV K3 ERE » Hrfte : biomass: A : HB: ¥ : HV; A : PHBV ; &« residual biomass
(b) E/BE%%E » Hm : glucose ; e : phosphorus ; o : valerate
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BB~ BINE - £HR © DEEEE L HRIRRRBHEA TGRSR Ralstonia eutropha &1k PHBV 2 #&f

B 7 157 h % > MfE iR %4 5 0.0604 ht (157 ~ 285
h) » ShEFEHAR > BrE A iR g M FE AR - BPERL 188 h
HRAAEER 578 g/L 5 55 200 h HRAREH] HB
k5 0.67 g/L s H5EJA 163 h A AR HV B PHBV » 43
Bk 0.52 £ 1.18 g/L - BHS I & 5 5.20 g/L - HB ~ HV
F% PHBV 438 53 7l 5 0.59 ~ 0.39 K 0.98 g/L - PHBV &Y
(LAEEAS =Y 18.8% » PHBV th HV 1y &8 £ 39.8% - [HIE
Eer BT HV B9 E (AR £E & HB - HV J PHBV
HY R b — RIS A R A8 S - LR E s

(157~285h) - HjEIETHHFEH A 0.89 g/L-h - TR

R ER Ky 0.29 g/Loh o

FEE 7 285 h I » MRt iRy %eky 0.0381 ht (285~408
h) o ks 335 h i A B & 4.86 g/L ; H2#72 307 h
HEAEER HB ~ HV & PHBV » 43715 0.57 ~ 0.41 £ 0.98
g/L - PHBV &{L4EE S EHY 19.3% > PHBV 1 HV HI &85
40.9% - HHEFRIEEL - £2E & - HB ~ HV K PHBV HYRELE
P I B R D (A - L MR A R R R
K5 0.56 g/L-h > T M FEHR 5 0.18 g/Loh

FRTEHR % 22 0.0604 1 0.0381 ht - & & MEFI KL SN
HPSE R WOHRERL BRHR L BRI A S R RS A
B &~ HB -~ HV J PHBV - R LR » HEISHY A2 4
HlIESRKERAEE - HB ~ HV K PHBV (Y EZ A Z -

(Z) FEGREESR T SRR iR
TABRBAERR (R T A R RS - PR R HH i R R R

FRMFRAR - R DA B BLSRE 3 Fbielst » TR 0 Bl R
50

13.85 H1 5.0 g/L - HEf TR [EIMFREER R T -

RERHIIAE TR 1.30 L FifEcRly 0.155 -
0.115 - 0.0815 ~ 0.0604 K7 0.0381 h o R [al e it 4= &
&~ PHBV 4£41E ~ PHBV EERSTIVEE K HV ?
PHBV iy & & 2 EhiscaE 2 i - g4 E & - PHBV 4
ERE PHBV REERG FHY S 8 & HV 2 PHBV iy & &
PERREERTERE A S TR TS ISR iE
B &E AR ENB] » IR BE SN B BRAE B DARRRR IR By
0.0815 h* i} » B M 2 Hig4EEE » PHBV AGHE -
PHBV MRS i & & J HV i PHBV iy & & » £
TR Ry 0.0815 h B - L 2 iR E #ERS J PHBV 2 4=
G o IR R 82 B 5RIR AT MERE % (0.0851 hrt)
HEHENEER [3] -

K EIFT R SRR R R T (5B S R, eutropha

(EERERIN RSN 5.0 /L) 2 BHRHREE - HB fl HV 4 E&hL
2 FHEBE - HERAE SR EETNER 1 - REMRE
AR AR HB A4 &R E DR RE %y 0.1150 h?
Bp RS » Fon A IR R R A A & R A DUE S L
HB = HV A&l » DIRREER £y 0.0815 hl iy s - &
IR I AR SRR T AR 1T FH & S T B DA AR S HV - itk
TR NV > RETEEL KL SRR RS T 1 TR R
TN TR B 7y 2 7 e B X I 6 D8 RE R R DA R R Iy
0.1150 h* B§Z2 ey - ANIIPI B S FI DARRFE %y 0.1210 h?

fRp A (3] -

— 30

Biomass (g/L) & PHBV (g/.)
[ " -
= = =]

—
[=]
L

[ Biomass

EZ72d PHBV

BZEE PHEV biomass
S HV/HBV L 40

- 30

10

PHBV/Biomass (%) & HV/PHBV (%)

B
5

B4

=

i

b

el

B
B
B
E
B
=1
B
B
ki
B
Bl
ki
B

215

0.0815

0.115 0.155

Dilution rate (4~ %)

B 2. FREEERIFEE SRR R. eutropha (BRNRNKEZSN 5.0 9/L) » AEMRBERRNHERE

FHRERT SRR HV £ PHBY B2t

~ PHBV Eff#& - PHBV
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* 1. R ERRER T IR SR R. eutropha (BRI 5.0 g/L)

Dilution rate (h™)

0.1550 0.1150 0.0815 0.0604 0.0381

Flow rate (mL/h) 201.20 149.00 105.88 78.55 49.37

HB (g/L) 0.26 0.71 0.69 0.59 0.52
HV (g/L) 0.17 0.51 0.61 0.39 0.36
PHBV (g/L) 0.43 1.22 1.30 0.98 0.88
Residual biomass (g/L ) 3.39 4.03 421 4,22 3.66
HB/Residual biomass (%) 7.67 17.62 16.39 13.98 14.21
HV/Residual biomass (%) 5.01 12.66 14.49 9.24 9.84
PHBV/Residual biomass (%) 12.68 30.28 30.88 23.22 24.05
Consumption rate of glucose (g/L-h) 0.83 1.46 1.23 0.89 0.56
Consumption rate of valerate (g/L-h) 0.36 0.49 0.40 0.29 0.18

*® 2. FREIGFEFRGHE T EESEEE R eutropha Z4H & ~ HB ~ HV B2 PHBV EX

Dilution rate (h*?)

Glucose* 0.2320 0.1920 0.1510 0.1010 0.0518
Productivity of biomass (g/L-h) 0.812 1.038 1.064 0.738 0.549
Productivity of HB (g/Lh) 0.108 0.236 0.298 0.167 0.070
Dilution rate (h*?)
Glucose with 5.0 g/L propionate* 0.165 0.123 0.0851 0.0531 0.0387
Productivity of biomass (g/L-h) 0.804 0.781 0.550 0.356 0.196
Productivity of HB (g/L-h) 0.044 0.134 0.145 0.071 0.033
Productivity of HV (g/L-h) 0.012 0.025 0.017 0.011 0.006
Productivity of PHBV (g/L-h) 0.056 0.159 0.162 0.082 0.039
Dilution rate (h™)
Glucose with 5.0 g/L valerate 0.1550 0.1150 0.0815 0.0604 0.0381
Productivity of biomass (g/L-h) 0.592 0.604 0.449 0.314 0.173
Productivity of HB (g/L-h) 0.040 0.081 0.056 0.036 0.020
Productivity of HV (g/L:h) 0.026 0.059 0.049 0.024 0.014
Productivity of PHBV (g/L-h) 0.066 0.140 0.105 0.060 0.034

(2) BERERFEEE LR

LB IREE R T - RIIRTENE (SRt B d s
IR TEISE —0RR (PBEsh [150kEsy) 77t 30 CiEfTHidE
T #EHEEEE R. eutropha « 3% 2 Ry [A] B PRWE R T H4E
LS R. eutropha 2 4E'E & - HB~ HV B PHBV FE3X o
NI EE SR KBRS - HV B R DURDIK B $i#k = 0.059
/L h( Fif % 1y 0.1150h ) - IR B8 £ 0.025 g/L-h (#
PRy 0.12300) [3]° PHBV FERDUR NI RS Rl -
R EE S B e 42 B A4 SRR Alie Z Eie
HE o Wi PHBV ke - JH%EE IR0 flEe
AN A 2 4 E B EE# (productivity of biomass) iy
1.064 g/L-h (FifEiR B 0.1510 hl) EORINEE —hE B
0.804 g/L-h (IRNIPAMASH » FiFEE=F, 0.1650 hrt) F10.592
o/lLh CRDIKEESR » FRFREAETy 015500 ) - ErlRss A
TR NP BE SR T S S 2R A AR S > BB
BSIVAE G R - HB EERRIRLURIIE &M AR i s 2R

WKFe Ry iRhneE » AT PHBY f HV &8 e PHBV
IS -

3 Ry Ry B3R E R, eutropha Z BREDHFEARBL
B ~ HB ~ HV ZERGEL - [T - HBEHHFE
AT  EEERRA A IR (PIREShE e ) HVEE
HEFE R (IR IIRT & HE Rt )5 2 AR MR R Ry
3.04 g/L-h (MiFEEEA £y 0.1510 h) - AN EESN Z #4HE
JHFEEA Y 1.03 g/L-h (FRFEEAF 0.1650 ht) [3] Ik
WS IR FEIEAR sy 0.83 g/L-h (FRFEEZR Sy 0.1550
ht) - £ 3 - (ERIEEERCR 2 4 EE 7.059/L (i
ARy 01510 ht) - IRANNEESR 2 AEE & 6.70 g/ (FifeR
5 0.0531 ) [3] iR klksh - 48 & 5.51 g/L (FRfER
Ry 0.0815h1) - [E 2 - RITAREEE (NEEHEUkEEHY)
GHIHIE RG4S R - (ZRIIAI R R Rl 2 HB 84 &K
& 1.97 g/L (FifiA fy 0.1510 h) - R INEE BRI
83 1.70 g/ (FffEE=Fy 0.0851 ht)  [3]FI/KEE$ 0.71 g/
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FEE - BIFZE - &R« DEEEERES BRR R REHEM T HEZEESE Ralstonia eutropha &1k PHBV 2 #&f
(AR 0.1150 ht» £ 1) ~ HB £ &REBE < R SRR KA 4 B E R GE (Y,

Pkl PHBV AR 1.90 g/L (FifRidify 0.0851 ht)
ORISR 1.30 /L (FRFEEAR K 0.0815 h) & » RN
TSR R AR A SR & 5.51 /L (FRREERR s 0.0815
h OB ER SN AE SR AR & 6.47 g/L( R4 Ty 0.0851
ht) f& - RIAIIKER A AR PHBY S8 BEHE - IR I1#
EERbiIR 2 HB (hAHERmE 27.9% (FRRHARE
0.1510 h) - I EESH PHBV (545 & i =2 29.4% (#i
BRI F 0.0851 ht) - IRANKEES PHBV 4R H B it
23.5% (MifRiiA Fy 0.0815 ht) - IRHIR [EIRRIR & S8 i e
FARPHB (V) BE - ARIMREER Z RN B i
H PHBV 1 HV a8 R 14.9-31.8% [3] > (Al kEE S
PHBV 1 HV & & 1% 39.5-46.5% [&] 2- 7451 kBl PHBV
A B AR (HAT SR HV EeflEs - Wi &
pkigE HY S8 LISGEE PHBV JElE: - DURHIKIESR 2 s
LITNE

biomass yield coefficient on glucose ) 0.838 guiomass/Qglucose  ( F7
BEAAT 0232 ht) - £ 3 IRIINEESEEE Yxe 0.781
Qbiomass/Qglucose ( FHTEEZRZS Ky 0.165 ) » RANKIESET B Yo
0.713 Qpiomass/Gglucose ( FHTEZRZS S 0.155 h) - INIAH&IE S
SRR A & Nl BER L E B EmEE
a4 B R - MR A R
ARG > Y e SR - A KA At 2 HB 2 AR E( Ve,
HB vyield coefficient on glucose) » DAEEIE AERIE > Yhec
5 0.128 gHs/Qgiucose (FRFEAA Ly 0.1920 b)) - IRANPIEESH
Yheic 0.112 gre/Goiucose (FRFEZZ f 0.0851 h*) - JRfnyicL
35 Yreic 0.056 grs/gglucose ( FEFEZEZF 0.1150 ht) - EFRLA
INKEE SR AR FH T G R HB By EAE ) « E RIS
2 HV ERAAE ( Yhvipopionate, HV yield coefficient on
propionate ) 0.042 grv/Qpropionate ( FFEREEE 5 0.0851 ht) >
B R TREESN Y HV EERILE (Yhvialerae, HV yield coefficient

R 3. AEBFEIREERC T EEAEEER R. eutropha ZAEHFEIRREEH - HB » HV ERGE

Dilution rate (h*?)

Glucose* 0.2320 0.1920 0.1510 0.1010 0.0518
Consumption rate of phosphorus (g/L-h) 0.021 0.015 0.014 0.009 0.005
The maxium of HB/Biomass (% ) 23.0 24.8 26.7 33.1 229
Yxic ( Obiomass/Jglucose ) 0.838 0.564 0.350 0.373 0.478
Yueie ( Ors/Gglucose ) 0.111 0.128 0.098 0.084 0.061
Dilution rate (h)
Glucose with 5.0 g/L propionate* 0.165 0.123 0.0851 0.0531 0.0387
Consumption rate of phosphorus (g/L-h) 0.014 0.011 0.008 0.005 0.003
The maxium of PHBV/Biomass (%) 8.36 23.8 31.8 314 23.1
The maxium of HV/PHBV (%) 27.1 31.8 155 14.9 18.2
Yxic ( Obiomass/Jglucose ) 0.781 0.429 0.427 0.456 0.337
Yueie ( Ors/Oglucose ) 0.043 0.074 0.112 0.091 0.057
Y tvipropionate ( Grv/Gpropionate ) 0.023 0.035 0.042 0.038 0.029
Dilution rate (h?)
Glucose with 5.0 g/L valerate 0.1550 0.1150 0.0815 0.0604 0.0381
Consumption rate of glucose (g/L-h) 0.83 1.46 1.23 0.89 0.56
Consumption rate of valerate (g/L-h) 0.36 0.49 0.40 0.29 0.18
Consumption rate of phosphorus (g/L-h) 0.014 0.010 0.007 0.005 0.003
The maxium of PHBV/Biomass (%) 12.6 24.7 259 21.8 20.1
The maxium of HV/PHBV (%) 41.7 42.7 47.1 44.0 42.1
Yxic ( Obiomass/Jglucose ) 0.713 0.414 0.365 0.353 0.309
Yueie ( Ors/Oglucose ) 0.048 0.056 0.046 0.040 0.036
Y uvivaterate ( Grv/Quaterate ) 0.073 0.115 0.123 0.081 0.075

S BUNE]

Yxic: Biomass yield coefficient on glucose
Yueic: HB yield coefficient on glucose

Y vipropionate: HV yield coefficient on propionate
Ynrvnaterate: HV yield coefficient on valerate
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on valerate ) 0.123 grv/Qualerate ( FFHFEEZR B 0.0815 ht) - 45
BEUR - NI SR HY Z 8RR RGN Ryt o
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B Ry AP BESRAI R S - HV ZEZR DUAS I S
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0.0851 h't) » [KEEHNZ HV EREGE (Yhvialerate, HV yield
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