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1.2 RIEFIBEBEZRHNES

R (Methylomonas sp.) GY]3 ALY EN L, P AL R R RIEHR &
PERCERCAD), Y3 4d JE, RO (5000X g, 30min) WEERH, 45 200ml 323wk e
1589 40 B FI 20 50ml pH7. 0 9B (A RALEE 5. BERRER Sommol /L) BE% 3%, IS
B EBEAR. OCTRE, 1 600nm FHELAIEIERE OD) .
1.3 MMO 4R SRR ZEAEERE

B 1ml % 0. 6mg TAHMMABERIEE MR RTZNE lom! RWERES, BB ERE O,
2ml P&, E30OCTRKEWMEN (73K 200r/min) 30min, FASHABIEE (GO &
KIGHR M B IMRk E BT ARG E . UGS S0CHEARRM I itE, B
13U FEAFET A . GC &4 SE-54 THEHMERE (25mX 0. 25mm i.d. , 2 A4k
WRFETE); Kl . 50C; PRI E AR R IS 04350 2. 34 1 2. 76min, EILERIE
AL () pm.; pmol (FEFEK) cmin™' -mg™' (FTHAMEE.
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ALE R T N T8, Gl R — TR R R PR, Tk 4T NADH, Bl
HEE AL —5 . EEIHE NADH, A F SR S B 00 /R I F oo ib 0 R, Zeig—
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B fE R THAb N RS, Xt B E AR NADH, FRR7EREI S T iy
CO; # H,0, X—3d F8 i fAE SR /KA NADH,, 76 P F] 4 BT 0 ch — 5 F B AR
CO, fl H,O, A[EHEE 4 T NAD % NADH. il o818 Frfk £ chhn A B2 6] RE &2 0h
M MMO {57, SCIASE A 1. LA FIRE 0. 05ml B, MMO fE{b it a i =
7. 87um TEFIRAL. RNTEHER BEIEAERY 5. 3 5. (AR, MRV R AT H R,
MMO P54 IR IR, X PR R I BN 0. 15ml I, MMO P54 {05 4l i 2R 6 Py I
MMO FEHARS, $RW§&EHMMOﬁfﬁﬁ%ﬁ AEHSEH HE AT MMO [ 445

BIERE . FURE N MMO SIS S 565 MMO .
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2.2 BEFEAINREFEEI MMO #1E  Fig. 1 The effect of methane on the activity

AW S SR of propylene expoxidation catalyzed
2 A A MM i 1L P 5 %L 46 R by the cells of GYI3
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WIEHER g R WA 2 (), ARIREN H R WIEE MMO B iFeE, LR mmsg
B 0~2mol/L Z &, HMEWEHM, MMO #{AEEMI: & 2~4mmol/L Z &, K
Ve I, MMO {88005 438 D2 BE A 7 F I 5 i 76 W9 B9 BE7E 4~ 10mmol /L 2 8],
e BEFRI 0, MMO LSRN, TTLUREEY . W B e, R R
BB LY T WL PR A S I 3 B B NADH AR K I, 40 sh NADH 693§
IRE T MMO BiEHE . AP RARE RS 2mmol /L B, NADH MBS EEAIRA,
et MMO (EH BB, 5% 20. 7um, HMAMAEEELEL 124, YHBEXT
2mmol/L i, {EABEINSBKHA F RO BB, 54N b 5 Bk BT 3 D0
o, T HBEAE MMO k=Y, TREMEH MMO LB DL S, REXHES
AR, B, YHEERERTI ST MMO £ K N £ M amE e . B,
FRYAE 2~4dmmol /L Z (6, HEkERI, i MMO #EREFRAER N IEE TR, 4
B AT dmmol /L B, Hi#E PRHIEREI, MMO BEHEAFREAE,
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Fig. 2 The effect of initial concentration of Fig. 3 The Utilization of methanol and the
methanol and formaldehyde on the ac- aceumulation of propylene oxide in
tivity of propylene epoxidation cat- the course of reaction time.
alyzed by the cells of GY]3 APropylene oxide, [ JMtehanol

AMehtanol ¢a), [JFormaldehyde (b)

FELRPHE T MMO R HRFEAR T B PR RAEENFARNENRE
SRVEEF#XE (RE 3), 2R 2P EARAMEETE 160min HEXRELRLE, E6
RWEE X 16. 2nmol (FED) « min™? » mg™! (dry cell). UE4FREAEH CO, M1
HO A B4 47 NADH {tH, NADH fF 4 E K 5 32omol + min™ « mg™ (dry
cell), T FF ELPIBEHY 4L BB AE 160min PIFH SV B 4 10, 8pmol /L, MMO #4455 57
FALEE /DT NADH fy AR, 7T LUMERT, FEREGT RS NADH 1E% MMO #{LR
I BT T A R R Ay, BRI R RPN B S B T4 4K, NADH R
B2 MMO U RYRE R . HERERA RN R+ MMO @ RHT AR N E
YEAE TR, ME 4 BRI LIS E MMO ISHETE 30min INIREERA (FE 20pmol /L) ;
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30min j§ MMO F¥% 84 T B 75 50 ~

100min Z [@], MMO fE{LEHAE G, @8

U BB R FEWE; 7E 100~120min
ZIF] MMO 1&4 X F 15T B, 120min J5 15
REFAZE, B MMO f{LIEHH 5. 6pm,
ERFERAER MMO EHAFEARE
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Fig. 4 Relationship hetween the activity and
time in propene epoxidation catalyzed
by MMO
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Fig. 5 The effect of initial concentration of
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sodium formate on the activity of
propylene epoxidation catalyzed hy
the cells of GYJ3

©

4 B e 2% 10mmol /L B, MMO % 4%
W%, XEU BERER AR ER RS MMO
EHE, TRERE, FREEE MMO Z2
KiG, TEARE -FERSHER. RER
S AR RAEE, HEEKRIE.

2.4 FEREAEHIVREERFEET MMO

RUAABFRLRE S0

HI B AR R G E  R E, EERR
TS B {E I T BB AL CO, M1 H,O, T
Xt B — 4 T NADH B4 . % A g
ThAE R L T B BN B 4 L 4 40 B R
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Effects of Exogenous Electron Donors on Epoxidation
of Propylene Catalyzed by Methane
Monooxygenase of Methylomonas sp. GYJ3

Shen Runnan  Yuchi Li Li Shuben
{State Key Laf)arc_ztary of Oxa Synthesis and Selective Oxidation, Lanzhou
Fastitute of Chemical physics, Academia sinica, Lanzhou 730000)

Abstract  Effect of eXOgenous- electron donors on activity of MMO of Mehtyvlomonas
sp. GYJ3 were studied. The results indicated that methane, methanol, formalderhyde and
formate as electron donors were able to enhance the rates of propylene eposidétion ct-
alyzed by MMO. The initial concentration of these electron donors added to reaction sys-
tem greatly influenced the raes of propylene epoxidation. At the optimum initial concen-
tration of met‘hane‘, methanol, fcrméldehyde and formate, the activities of MMO were
stimulated to enhance 5.3, 12. 7. 10 and 12. 4 fold of intrinsic activity, respectively,
Methane and tormaldehyde becomes rtoxic to MMO at high concentrations.- Formate, an
ideal electron donor, was shown to stimulate activity of MMO without apparent inhibi-
tion at relatively high corcentrations up to 130um. The metabolism of methanol, the ac-
cumulation of propylene oxide and the activity of MMO in course of reaction time were
studied with propylene epoxidation by restingcell of Mehtylomonas sp. GYJ3 at initial
concentration of 1. 5mmol/L methanol, The results revealed that the metabolic rate of
methanol and regeneration rate of NADH were much higher that the rates of propylene
epoxidation and almost unvaried with reaction time. However, the rates of propylene e-
poxidation were lower with reaction time, suggesting that the propylene oxide was in-

hibitory to MMO at relatively high concentrations.

Key words Methanotrophic bacteria, methane monocoxygenase, electron donors, propy-

tene epoxidation
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