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HEMMEEERER P Methylomonas 7201
MmAERKTARER RS

EaX' HRA FRE

(PEHAZREMHLEDERAARESREEEAAEREATRE =H  730000)

W E IR T MM EREKE bR AR (Methylomonas) 2201 41 B KRR
AEAAR., ERRAEREKED, BYFSAEYHERRMHERE R, 7OH T FRRRLHN
WEREET 1.3 mmol / L. EFHAREKRES, tARENEREYWFHEURREIROAR ST
FRE B E7, W T PTHS O 20 B B0 30 £ L AACH A A SR o R R TR A A 0 E 0 )
353 1.7 mmol / L 2.6 mmol / L. 4k 1L 40 AT b, S48 FIWG 4 & BEVK 2 I8 NADH /Y JR
EAEEKARAREREEREFRR, L OFHER R,

%GR Methylomonas 7201, B KRR, M REA R, R E AL

NPT TQI2Y

EFHEBEKED, KRBEREFNENATERUKREE R ERERAT N
HEYNEREYHEEYREMTRA: ORBKBEENERBYOBRE, Q)W
HAEZRYA / KA ERETNEER. EXFNERERS, TLLRANH
AW R DUR B2 OF 2k KR W) A HUR R A # R Ry sl A KR YIS AR T 1 9 A L
ik ST

B 3L B B (Methylomonas) 2201 BB AR BMERE KN BRELHE, e
A B & 1 42 490 4 B8 (Monooxygenase, MMO) L A SR b1, BTSCIRE T A AE
A Methylomonas 7201 MK -H BN P M EMREBFRLE T —TENEER
W, RE+ARNBHEREAA. AFERRABYBRERERY. FXHWA
Methylomonas Z201 4 U7e AR K BER R K- AWM R R T E KRR
AENEYAR, Bt AR RBEAR P ERMRNRIFREEE.
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1.1 XREKE
Methylomonas 7201 % ERL B @ 5L WU IR ML, WA FeERE.
1.2 PR
B e B AE T Sk, RE S (AR, ElidA ). +5% (CP, EdiR—T),
FRa(gH). LB 1001 RSHEEN, S C-RAXGMEL BB UV-

“EHRHARN RS HIRE.
IAFAESTFEFMLE. 2ERRREA.
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120028 R 5h ] W43 K.
13 RELZBRERSAERSMAREKHEROFERENSR

E SR 250ml ZAKE, A 75 mb T EFHRECH 25 miB R T, BH, RIS
= L1S#H,32C, 150 r / min F B3 16 h, /54 53 A 20 ml. 40 ml. 60 mi 7 80 mi
P, TEAA R A4 F AR BEIR 3% 47 h, 40 D600 BE 26 R SMT € 1 o 10 M0 3523 8 o ) 40 B A
KA BN F B R,
14 BHABRERDBRNEKNENERNSE

E4R250m=/MMmP, I0A 25 ml AR T, — RN IR RIEES %Y
10%.20%. 30% M1 50% K9+, S METAERBAER 100 ml, EHL /235 = 1]]
BISH P, 32T, 150 1/ min FHUIESRE 16 h, RIGEA 60 ml PI%k, SK4E85 5 72 h RAI S W
R A R0 1 T M A R Y 2 R I 2 K MR L o B SRR vk
15 BEFRMAMEKGAERE

B RBEARR P, MR 24 WS FI0A 1.3 mmol / LA 1.6mmol / L FE L,
W MR K R B N R R .
1.6 oAk

MEHERRAODMAER, FHBER2 mAKHERRE, A4 ANEEERE Y
560nm T ME.

AAARME A TR ERSRE A SHABENTE, GBE4R. SEEIMBTES
MEAE (25m X 0.25mm i.d.), 8BS N, FID M, S W, Gd, SHEASNEE

B4 B1#EEH R 60T, 150°C #2007

2 HRAitid
21 FHEZBEARPASENERE€EH
1

B 184 R %W, Y Methylomonas
2201 MRBBRERBSE, WHENHHE
MAER, XRMEHERSHBKES X,
HHREERA, W ERMBE. mA 30ml
FEEREANE KL, FHRMaA
ATRRE A S5 M B E R M fE
. . . R F=A 5 T 3 AN, AT 0 40 B A

4 60

’ JEEWZI:I Fermentation time(h} zig ggz?ggfw LRSS L
e ylomonas Z0U ) ) i Bk R AT RBRAE B
Fig.1 Effect of propene on the growth of Methylomonas Ei*ﬁ&ﬁ{*?ﬁ i, —BRSBmMA,

2201 ceils in monophasic fermentation system ﬁ%‘ﬂ{ﬁﬁﬁ%ﬁﬁu Eﬁﬁﬁﬁgﬂ:ﬂﬁ
b e JOMCO), AOMIE) Soml(x), BOMN )y ok e T A5 T 59T R 5

Propene and 40mmol / L sodium formate were added at

the time point indicated by amow | and 2. SALEE. B 2 X0, SEERE R, 5F

0.9

ODsg
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0 10 20 % P 50 0 2 20 50 30 100
REEFFE] Reaction time(h) % ME4 6] Fermentation time(h)
M2 HEHEABURIHFERRNSE B3 BHERKEPTASSEREEKHES

Fig.2 Production of epoxypropane by Methylomonas
7201 cells in monophasic fermeatation system
Added volumes of propene were 20mi(0), 40mi{<$),
$0mi(A), 80ml( + ).

Fig.3 Effect of bexadecane on the growth of Me—
thylomonas Z201 cells in biphasic fermentation
systems.

Nooe([D), 10%(<), 20%(x ), 30%(A ), 50%( + )
hexadecane were added before the cultivation of cells.
60ml propene and 40mmol / L sodium formate were
added at the time point indicated by ammow 1 and 2.

EHANEAERSMATEBREEA X, REMA 20ml FH G WHE BB, Ml
REERRHAAMBETHREERR, HATHABREH, FEARXNEEER/). 1A 80ml
A&e, T ERG D EAMGE R EEREARAHREERN AT ENERBREOE
A MARBEEN 60 m B HEEAWAERNERHE, FEREEKHTHBRLEK
BEX 1.3 mmol / L.
23 HEAEREREIKaEm

TERHAREES, AHREFH R 24 hFRAFMA 1.3 mmol / L# 1.6 mmol / LIFER
£ e M EERT AL, SGREY, FEREMWARER, XN ERNES
A ook B T 1 k.
24 BHEBEKEPARMABREKAER

VA LREN. EEKE. FR. TN &ER, + KR Methylomonas 720 4 I FH & B
BIFRANEM. %5 10% 8+ AR, RS KEE /DT EREREE D
WARERE, TR TPIEASTFEETAKRPRAARBRERE, KHAT YRS FE
4 Aok 0 i AR R B/ DA 50% T 7S SERT, 40 I A K B AR, <k 0 R R I -
ARG EREEA T FHE. MARHAEN 20%~30% 0, FIRERK BIF, SR+
fnt s AR EE XN K E @ 3). K- AERRERBHEERER B, +55
EXFLEMERKEYPRUEENEDRS. S FENEEHRERRN 8. &
AR D, PSS ERERNEN N TFRRRREKE,
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25 BAHEBURFREARNSRE
EAR-FTARFAREARERD, AEAHEARAE—8, -BRSNA, REFEEF1E
REL F10%#50% +AKEET,. FERENRHERE, £20% +AEFET, KM

PR BRI EB] 1.7mmol / LB 4). 7 5eH o 354 55 52 049 vk 27 BE f2 B2 i o]
MBS KIS, R 35h JSRAHE X 2.6 mmol / L.

a
? 1.8
Byt 3
: E
w3 ~
£:
B = 1.0
w g W
K 2 =
£ B -
+ g ol
E §0.5f g
1.0
: ¥
e
§ i) N N i 1. 0.8 1 o i Il
A 10 20 30 ) 50 0 10 20 30 40
R R} Reaction time(h} {28588 Incubation time(h)
4 FAHEEERDHFERNEEKATHER Bs BAERPIFARKYKE
Figd4 Accumulation of epoxypropane in water phase Fig.5 Hydrolysis of epoxypropane in monophasic
in biphasic fermentation sysiems o systers
10%(0), 20%(<), 30%(A), 50%(x) mhexadecane. The initial concentrations of epoxypropane

were 1.3mnol/L (O0); 1l.émmol/L{<).

26 PHABREZBERPFAARNGAR

£ 355 TR 4 3 40 A K SE R B S R, KR o AR TR A5 0 i B o R o [ B TG
RE (B S) . AT AR ELHAFHARLE P ONED, mANERKE S, it
RE#TE 2Th A ERAREEF BRI, ERERREEY, K E#53 35h, kE
MTAREFHAERREEFRER. XEERFAARBHAN S AT ERREKR
M. Weien'' M H AR AUMARIRERTELEY. LRPER ERRFAELE
FOERABK pHA TOME 62 HE, FEAREENRETERLEARNEES
®.
27 BRNBHEEMERERSARGREEEY

TR LG, #4E 2.5h BILFRAKFEY, ERHARERRKER S, Methylomo—
nas 7201 K MBS HIBRIE 270 F0 35h 5 A R KT, BRBMERKRE oA K40 g
fEREERFRILAR. FELBER AR BREREUER T AHRRIKE,

WK R ALK BT FE 488 NADH, AN AR AR A SR, ERXHE
MEEIPBAKEKEY., P HABEHAEREARTHREBEFERTHNERHAE THRE
NADH M R B4, —HH, FEEN Methylomonas 2201 BN A KIEY, B—H &, 1
Jo TR (S T A O = R TR A 3R A4k R R BT 40 R NADH™.
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0, HO

CH, CHJOHZT HCHO ﬁ

NADH, NAD* PQQ PQQH, |[NAD* NADH, NAD' NADH,

HCOOH — . CO,

Assimilated
into biomass

ZERMAFA KRB RN RIEERF A 40mmol / L FEM(E 1.H3), AT R
BIMAJS SR AN G B RE BN, 17 KR B84 S 40 B % 7 H 3 NADH A& Bt
K, TRPREMANAEALRESR.
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GROWTH OF METHYLOMONAS 7201 CELLS AND PRODUCTION
OF EPOXYPROPANE IN MONOPHASIC AND BIPHASIC
FERMENTATION SYSTEMS

Xia Shiwen Yu Chili Li Shuben

(State Key Laboratory of Oxn Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000)

Abstract The growth of Methylomonas Z201 cells and production of epoxypropane in
mono— and biphasic fermentation systems were studied. In monophasic fermentation
systems, the inhibitions of propene and epoxypropane on the growth of Methylomonas
7201 cells were observed and the concentration of epoxypropane reached 1.3 mmol / L.
In biphasic fermentation systems, hexadecane acted as the “reservoir’ of growth
substrate (methane) and reactants (propene, molecular oxygen), the decrease of propene
and epoxypropane in aqueous phase reduced the inhibition effect of propene and
epoxypropane on the growth of cells, the concentrations of epoxypropane in both
water phase and hexadecane phase reached 1.7mmol/ L and 2.6 mmol / L. In both
monophasic and biphasic fermentation systems, the operational stability of cells was
enhanced compared to that of resting cells.

Key words Methylomonas 7201, Monophasic fermentation system, Biphasic fermenta—
tion system, Epoxypropane
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