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HARMERZRINERNER N SSBERARXEE 202, W REFER
FREMBL, THAE MRS, EREN TR, B, AR ERMEERRS, AR
i LA, & R BESER TR EEYEA, XM ILEH Ry L, AW
Bl b IR R E £ aES Y, 310 E 5 8% I (3-Deoxyglucosone, 1 FR 3-DG) k&
EWEE N P EE S, RIS S RS YD FE TR EN.
AN T .M EEBAESNEORBAMEA T, 3-D6 RELENKIER . Monnier
HANEM 3-DG Wl it B ERIPRB R = R B B AT AR B R R T R EASH
BOL ATEAARBLMSHEO AR BRR DREALNOOTRFEHRET
Rt , 3-DG 415 B sk A5 7T BB 3l 1L P i) 3-DG i BT e 12 48 2 B O HE 47, X8 b I A
AR R PR % 7 I A B R L.
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MmEEREY, RITFBTAMAESAEX 3-DC RO R, RAMEY KN EHREF
7E 3-DG LIRS, A SCIRE T NiB Ve 4 el b 4 B a4k ) — b 23 3 g o IR B LR ALtk
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1 AR Feh ik

1.1 ##

5 FE R AT B ( Bacillus .sp) Fs-4-C-3 A PRAALA 05 % WY | B b A 1k B 5 9% A 8 L 3C
BR(10]; NADPH HIH B 2 — B 2 Sigma 2 B &, % SR 2 R-250 & Fluka # 1 4357
f,Arc Bis SDS MM MREREX LY LR AR =&, 3-HEHHEN A §.

1.2 FARABEHINNE

FH 280nm T IR FEHBRESAE AT E O B, B O AR MR R Lowry S B B 00, B
EH S ICER8 1 ¥ 8 T 8RR 340nm FRFEEMBMA KN E ., SEM Inl §
il B R W 5 WD 2 100mmol/L BEBE 4R vP K (pH7.6),0.3 mmol/L. NADPH,4 mmol/L 3-f%
ERERE R 0. 1mL BB . BEYE 7 807 () & SR E &4 THW 2 1 pmol NADPH By
EHRR
1.3 ERRIRERFALE{E

DITHRENEACHT, REREELC, WEREE, AR AEF BB 348N,
BLOERIEHR IGHBRE ANBEIZEBNARBEREE 5% BHE . B8 1h Fo
WELER, REMBREE 0% WM, ITE 45% ~ 0% WAMBHIE, BTLBEMH
W A(10mmol/L BEBR 44 4% pp¥k , pH7.0, & 10mmol/L B-Fi 3 Z.B8) &b, 3 MR 19 28 v %
ProREBEL (AT #,20,000) %45, HHEAH L Q Sepharose FF(Pharmacia JE %% ) # , %
ISR obi A BE%, T 0 ~ 550mmol/L NaCl B (FRE oh 7K A Bl @ a2 B 38 LC-10AT "R EE
BHAGKRESERBE, B AR SLZ M A BKE R BT %, £ Hydroxyapatite
(Bio-Rad =& ) A, FHE WP A SRR EH 4T84, A 250 ~ 550mmol/ L BEMF AW (AR
WH ABFDRESRERE, AITENRTLENR A BN EHAEZ ZBES, b Sepha-
dex G-100 % i ( Pharmacia 7= &) 4%, I 10mmol/L NaCl # ki ( FI 2 ik A A B, & 3%
Ay, BRI 4% , B L — K Sephadex G-100 4, W B M5 T34, F oA
WRHEBT 4CHKERTE.

2 &R

2.1 Efpodif

b BETE SDS- RN B Bk E B AR — X4 (E 1), SEREBFE N 77.60
BEREOr, AL 3R B T 141.4 £, U K 11.4% (F 1), 4 F 0 2 H7 (Macrophere GPC
L ¥EIR R 0.05mol/L KH, PO, ,0.15mol/L Na,SO, ) #i 13 4i L B§ 2 7 B 4 33kD; SDS-B 1/
SRR A NEE Y FRAAR DA ), RAZBEE R,
2.2 EIMELHER
221 RYRRH UEMABELSYERY. G AARBOES. SRRV GE2).2-
BERLSYMIN - REEHER PR I B RM MY, LB R B
CEANURESIZEBELRE, XN EE RS EAREE L R A I,
AF A Z R NADPH £ 5 1, X NADH (/X NADPH J& , B8 1% T M 0 &, 3 3-1
FREREREMEWKEEH Ko 2 2.5mmol/L,
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4H WS I ME Bacillus sp.2-3k 38 BB () 4 40 A4 BT 465

F1 HEAR Fs4-C33-DC REMMAL
Table 1 Purification of the enzyme from the marine bacteria ¥Fs4-C-3

Total protein Total activity Specific activity ~ Recovery of activity Purification
Purification step
/mg fu u/mg {% fold

Crude extract 155.52 85.2 0.55 100 1
(NH, ), 50, ppt 77.03 67.6 0.88 79.4 1.6

Q Sepharose FF 5.208 20.4 3.92 23.9 7.1
Hydroxyapatite 1.125 10.6 9.42 12.4 17.1
Sephadex G-100 0.231 10.2 44.16 11.9 80.3
Sephadex G-100 0.125 9.7 77.60 11.4 141.1

£2 BELERANEDRERE
Table 2 Substrate specificity of the purified enzyme

Substrate Relative activity /%
3-Deoxyglucosone 100
Glutaraldehyde 14.3
Benzaldehyde 34.7
Acealdhyde ]
Formaldehyde 0
1,3-Dihydroxyacetone 32.7
Acetone 0
Bl 1 SDS-PAGE BIZM4r &
Glucose ¢ Fig.1 Molecular weight of the enzyme by
Fructose 0 SDS-PAGE
Gluconolactone 0 A . Protein makers: Rabbit
Glucurcnolactone o phosphorylas b(97.0kD) , Bovine serum

albumin (66.2kD}, Rabhit actin (43.0kD},

Methylglyoxal 87.7
Bovine carbonic anhydrase (31.0kD),
Trypsin inhibi-tor {20.1kD}, Hen egg
2.2.2 MEAFEFYUEE .- RYEDYFEL white lysozyme (14.4kD) ;
RS AL RETE R AN T R R, RIEE, R b B.Purified enzyme.

ik R i B 5 R IR AE X IR, A R S AR 803 - TSI A X e B B F J7 2\ (GC-MS/SIM) 17
HE., SEMRNERNAEFHERREFFE(LE ), FRZ_EEE~PHE=
FhOTRE UM A ELREAN 1,2-T B, B 2¢ RBH, & REERETYHE n/z 2 74 A1 43 19,
HY m/iz A B HEFEERER, X—ER5FREBENEEERYE; R, B 2b {7 ™
WRHIBEMHE PN TRE - ILEE nz WS HEER n/z 529 WEERIE, H _BE m/:z
F a5 MEE /2R T6 A TFEFEM m/z N6l HEAFG BPREAXERERA
W, BT ERMT, TURERREY AR, BELSHELASYE M iH
oL, HEW 3-DC BRI =810 3-BLE R M.

2.2.3 BRENBREpHM pH B EW FE—RF| pHEAA R K RBRHPE B+, N EBH
1k 3-DG RMMIE S, 27 pH 4.0~ 9.0 Z B BE R M el 47, |iE R L pH HA
6.6(8 3a); AL BEE T pH EFRR M BERPAZE hEE P, Z 1 T L E 30min, K5 T
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TIC
chm 76.00" 100.00
oy 45.00* 100.00
\ 58.00° 5.00 61.00* 100.00
L 2 72.00" 5.00 1 3 29.06* 100.00
1 . ¢/min
t/min
603499
TIC
P — 43,00
A A 58.00" 5.00
{\ ” 72.00*10.00
e - —F 74.00* 10.00

¢/ min

2

A2 EBMRNHEGNEE FREMNREN A

Fig.2 TIC and SIM of the control (a) and reaction sample {b.c)

ERRNNES, SR (E3b)EPHS.0~8.0 LB AMRIF 60% L1 HE9iEH:, pH 2 6.2 /i
BiaE,pH4. 0 R EIEH AR 50% ,pH KT 8.0 B§ 5 SRk F I

224 PEFHE BOBREE, TAREBRE(25C.300C.35C . 40T .50C) T 4 2 30min
L, B AR KA EER, I EBRIFOEE, SREABEOCLUTRE,ISCU Lt

HE TRE(E 4),
007
®
>
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@ 4r
=
= wf
=
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pit

B3 BB N FeaE pH{a) 1 pH 32524 (b)
Fig.3 (a}Effect of pH on enzyme activity and
(b) pH stability of the emzyme

! ] \’ ]
20 30 40 50 60
t/C
B4 EHEES

Fig.4 Temperature stability of the enzyme

225 SHEHERSRE THEEHNEW. B8 FE 4% EDTA A HEBMERE,
W ZENEEAT ESBREFH S S, MM EDTAEHEREBANEE. X E2H T
EDTA BRI T —MEETRMNPWNFHEEEOEELEET. FIET 10mml/L HE
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LBEE lomol/L Wi N FEBERER S BEANEPE, S R HE RPN B~ FEEH,
10mmol/L Wl Z BRI B KRR 36 (£ 3),

X3 ZEBARSEETHRANENEEENER 3 i

Table 3 Effect of SH-group and metal ions on

the activty of the purified enzyme A YR T T MR P A 4y

Reagent Ralative activitye/ % B ARG 3-T A AR L A RN
Control 100 A IRES R 7E NADPH #£ [ 2 5 T 4k
3-Mercaptoethanol {1 mmol/L) 126 AEPIEW ER S EH R RN
B-Mercaptoethanol (10 mmol/L) 105 — R . RIEEE Y e R
B-Mercaptoethnol (20 mmol/L) 83 MEBAMKEKE S, X — K LR
Dithiothreitol (0.05 mmol/L) 114 rAA R A Bk g (ECL. 1. 1.
Dithiothreitol (0. 10 mmol/L) 115 2) BEWAFER(ECL.1.1.21) R 3EIR
Dithiothreitol (1.0 mmol/L) 117 JREE(ECL.1.1.184) 70 2-Bk B AR if K
Dithiothreitol (5.0 mmol/L} 109 %[12] a
EDTA (5 mmel/T) 122 % 3-DG 1 6 B 5 M 5 I F0 OF
EDTA (10 mmol/L) 130 oy B 23R BB R R AR LA M
EDTA (20 mmol/L) 128 IR RS2SR P 3T 2- B BB & A
lodoacetic acid (10 mmol/L) 25 R 3-DGC HRGHWEILFR
N-Ethylmaleimide (0.1 mmel/T.) % AP R —BE R AR, T

MRRAE TR B S R ER
HOHEE,RITEZBEME Y 2-REBLEE., FARKNE.: () =REE Hydroxyapatite [
BIRAT R A — 4 AT B AR B o 1T R i B A 2 R R B AE AT b, BR Y B AE 49 280mmol/L
BERR PR P T BEPEHE BB TEAY 440 mmoV/L WK EE F A AT BB () RS TE Y
38kD MK BB R T & 5 67kD B B & X R4 T8 5 33kD R,

HAN NETREB R ML AT ER B FARNEEER S CRTANHE
Bacillus sp.2 PHUALE 3- B E AER IR ACH B tE RAE A0, REA FEAKKE RS
RESFHSNBE S cerevisize Yy, T B AALR ) — R QM BEAE tb, 23 F B M 282
KHS, B =R RER EoR UL NADPH # 85 b R4, BB ATHR R DK IR R 4 B )
¥y, i ¥t NADH f) B 15 1R 4. ’

2-RAERU ST EL BN HEEHERRESI THAR AT HR ZEE
BREHE, Szwergold ¥ M R A BEIRF 80 E B A2 & B 3-DG'"', Niwa Z AR IRE £
A B AR BB PR AL P 3-DG IR BE R 8 1235ng/mL, — MR FRFE A K 513mg/mL,
RALH 31amg/mL"™ , BARRFEHE SRt R BUA 3-DG WAFLE. I R% L IEH,
LA 3-DC FER P M & B AT 42 B AL AU IR BN BT . Kawo 25 55 17 R AFFIBK E
B 2B AR R R AR RO B B R R Y B S BB L B, AN A T RS
33 #0 ] 3-DG T BEL W 35 i 8 S R B AT AR P BRI B A R
S Bk EE AL AT N 2R IR T R BURYE .
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PURIFICATION AND CHARACTERIZATION OF 2-CARBONYL
REDUCTASE FROM MARINE BACTERIA BACILLUS SP.”

Li Xiangping Luo Hong Pang Zongwen Huang Shihai Liang Zhiqun
( The Industrial Experimenial Centre of GuangXi University , Nanning 530004, China)

Abstract: ANADPH-dependent 2-Oxoaldehyde reductase was isolated and purified from a marine
bacteria Bacillus sp . The purification procedure involved ammonium sulfate fractionation and Q Seph-
arose FF, Hydroxyapatite , Sephadex G-100 column chromatographies . The specific activity of the pu-
rified enzyme was increased by 141.1 folds over crude extract and the recovery yield was 11.4% .2-
Oxoaldehyde compounds were found to be speciall good substrates. The optimum pH of the enzyme
activity was 6.2 ~ 6.6. The Km coefficient for 3-deoxyglucosone was 2.5 mmol/L. The molecular
weight of the enzyme was estimated to be 33 kD The enzyme activity is stable below 30°C. and pH
5.0 ~8.0.EDTA, B-mercaptoethanol and dithiothreitol enhanced the enzyme activity. On the other
hand , the enzyme activity was partially lost by idoacetic acid or N—ethylma]eimide.

Key words: Maillard reaction, 3-Deoxyglucosone metabolizing enzyme, Purification
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