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ABSTRACT: Objective To increase the yield of poly-f-hydroxybutyrate (PHB) in the co-culture system of
methanotroph (Methylosinus trichosporium OB3b) and photosynthetic bacteria. Methods The aerobic open culture
of symbiotic bacteria was carried out by the intermittent feeding feast-famine mode method. The growth rate, PHB yield
and characteristic enzyme methane monooxygenase activity were taken as the main indexes to investigate the changes of
PHB yield and methanotroph activity in the co-culture system during acclimation. Results After 4 rounds of
enrichment-starvation intermittent feeding feast-famine acclimation, the cell density in the feeding feast period could
reach more than 1.2, decline rates of cell density decreased significantly during famine, the cell survival rate was
high, and the acclimation effect was obvious. The PHB content in the bacteria increased from 11.76% to 37.34%
(w/w), and the passage stability was good. Conclusion The PHB yield of the co-culture system acclimated by

intermittent feeding feast-famine mode is significantly improved, and a stable high-yield PHB methane oxidizing
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bacteria-photosynthetic bacteria co-culture system is obtained.

KEY WORDS: poly-f-hydroxybutyrate; Methylosinus trichosporium OB3b; photosynthetic bacteria; feast-famine

mode; acclimation

0 35

Wit 5 A1 Sk 3 SRR 0 £ S X AN IR S, G PR P
R BT, T 2050 4EKE k3] 330 12 €1, AT
IETEAE MV 255 0719800 X0 T SE SR A, St ik S X 2R
B AR AEXFMEOLT, EARAM AR
PR RE SARER AR PR A b R d i ey 221,

I -B- 5 K T BRI (poly-p-hydroxybutyrate, PHB)/Z—
P ol A= Wy BE AR N SRR . AE A — BB IR 2 RIS Rl L
KEBRMEREY R Z A TRUEY Y, B Ta5H
ST RS VE, PHB AT 4 5 (45 i (65%~75%)1, AL
A5 RFEARI RS, B RIFEHEY . £
FEAfE . AR AN E L BN . RO PR L BrE
PR MM EREY, B AEACE L G 3L it . R
WEETG Y . AR MR K gt i b Ry T A &
B, SRR A LR T RS AR AL T 1 Sk
MR R, PHB BBV FH AL 8 50 Rk A T =€,
AT B, SRS DA R AR A — IR M L, Rl A
] PR b B ORGPy e 2 AR e 0T
G SRAH L, PHB A HBE AR AR, AR TN
sis ki, BAT ZN AR s EhGEaEme, 5%
GEIARL 100 4 AOREfRA IR AH L, PHB ) B SRFERAL T
12 H, FEfa 1= ais YL ik 5 A 7ERk
WMAIFZ ESE, AP 3ROk i i FH 1 4 T o HLAR B
RS, HAT T .

HAi PHB A7 47ll il 09 F ZHk R OZ 20 05, Rk
iH, PHB (477 BA K RAL G IR 3~4 51, Sk
A2 77 PHB 2 DL S SR B R00 2, FLACRIURE i FH i) i et
HRZ—RmiERA S, SEMREGYET BRAN
35%~40%!"21 DRI T LA B 14 R e Shy SR B 5L 1) P 6 0
Ak, B (methane-oxidizing bacteria, MOB)5 | FJ:REFI — %
Ak Bk A 3% 1) 9% & 1 (photosynthetic bacteria, PSB)J 4= i
PHB 953, 158145 H2E )2 e

GR 51— PR EF A B4 RER B UAM-C/S03 #£5%
YIRS, 9 pH LRIEXT PHB 7R 52,
SR B R ERABERENFGT, BERNRZN pH HF
171, PHB )7 B i AR o 3X SR AE R DG & 40 267 PHB
IR FR N, pH FE A BY T4 PHB 77t HA %%
WTE PHB & B AR, TR AR, Oy A RIS
L BE AL TR 9 PHB A 8 PHB A 4 7 5 S Bk T PHB
HIERFR AR TS I o B Y PHB B e A ik as

il

APLG, R HONG ZEU LI 4 75k PHB A ik, ik
i PHB (PERE. 255K, BEE (K T PHB MU &E
FHiEs, PHB (20 AN AR R g o e i, RS2 TR0 it
PHB #] I35 PHB [ fatk, 56 PHB A4 WM %

B 1 B AE AR A R R R . FEH R
A R RS Raerh, af DU B A SR
Hbe, JETHRA7EA FOCATE A F b Al 2 1] 5 A
VEF, SRR A8 FR P IR S R S R A b 7,
JEG R 7 0 A 2 2 TR A 0 i 1 PR/ N, A ) 2 o i
WP T R R AR, pH AR BT, R A
TFRMAERANE® A E gh, RASEIMAER . "L
H R A KRS, b S I 3 R 2 (R,
SER AR PHB 7 F /N T BEA AL 4 1 PHB 43
TP AR RR R A R PHB AR T LATE AN
KNG FRIRA P8 —a g,

CH, g %
{ BRE.ARRT /)
‘.llé’> egEEEF;EE:l‘ '
g co,

PEE N AU

K1 AR A TE LR RS
Fig.l1 Co-culture symbiotic system of methanotrophs and
photosynthetic bacteria

LE L FTIR, X ARSI R IR IR R, BRI
(b R PSR S W NVEL Wis VL VRS- SN I L 1]
WAl AR B AR A IS, RRARER 5 DF 2 SR A 2R 1 PR 457
N, AR A PHB MRS, HATIRSR AT 29 )

AWM B AL OB3b SO A w4,
Ok e ge i g ik o, B H AR DA G T Ml
WG TE LA PHB REJI RIAHSCHIESE .y 1 # i 77
RZ K PHB 78, TETFHCRIE T iR OFIAAF T HigR ]
PARREAR A 77 AR ), A58 2R 2 e — LR 7R 2 0 1
RIATYI, oo Z ARG IRIR 0t AR A PHB 5
L2 AR AT R R TR B, R AR A B AT R 1 e
FERILTS A, AR R AR ORE PHB B9 Tl 2R 1
— Pl



7736 B il 2 A iR A I A 4

FH13E

1 RS

1.1 IR
L1l @A
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BA210Digital #5555 (37 v B itk 52l 48 H A7 BR 2 |l );
TM-5 BAEHE(B0 mx0.45 um, RERZEUZSA R ).
12 WA
1.2.1  RAEEIZFIE G A h

S50 v TV R R R R 3R O R JC ML R AR 8 3R Ak
(NMS Ki77%5), A WM B IR4IaL, Hb 1 L AR &H
3.0 g NaCl, 7.4 g Na,HPO,-12H,0. 5.0 g NH,CIl, 0.04 g
FeSO, 7H,0. 3.0 g MgSO4-7H,0., 2.62 g KH,PO,. 10.0 g
KNO;. 0.0167 g FeCly'6H,0. 0.2 g CaCl,2H,0. 5.24 g
K,HPO43H,0. 0.0125 g CuSO45H,0, 1 LB E4 03 g
MnSO4-H,0. 0.24 ¢ NaMoO,4-H,0. 0.34 g ZnSO4-7H,0, i
FHRTEC A W 100 mL. B % 1 mL, FHESFRERZ 1 L),
122 TIREAE kA mE 0B A KI3E K
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JEk 30°C, 3N 120 v/min, JEIREMAEN 24 W BB
ERFEEI, B 24 h B KIBASIRAR A F b 5
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IFE] 15 min, J£F 0.05 mol/L iR £ 22 i S & sk 2 K,
W53 0 TR A0 IR T 70°CHE IR T M 48 N T B e &
SR 5 I A0 W AP B SR i A 1260
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% 10 mL, MRE IR AL R 0.002%. 0.004% .
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SANETE RN AAH TR @i TM-5 B,
RFR 30 mx0.45 pm , #ER 60°C, HERE DR 180°C, &
KB TR % (flame ionization detector, FID)A6 il % i
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AR IR S B, AU — M AR 4 mL =R, IF
HHEMA 4 mL WERFERRE S R=1:1, V1), ZKEH)E
BFRIKFIATIEIR Y, BIKIEE R 30°C, il h
200 t/min, SOV IHE D 30 min, SN 25 o R B SON Tk
AP B E R, 552 dIEE SRS BLA 4 mL /NRE P,
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A, BAMINGADTE 10 mL, N4 T PHB Rk
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@A, A 10 mL &U51ER . K 7 R EEAKE
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SRIGA AN 10 mL WeBiRR, HRFIRA], 2K 100°C
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PHB Jit i 2 MR AR B3 (X, pg/mL), LA 235 nm BOGIE A
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B LM R R AT
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Fig.2 Change curve of ODgg with culture time
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Fig.4 Change curves of ODgy and MMO activities with culture time
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Fig.5 Change curves of cell dry weight and PHB content with culture time
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