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W B ORBRNERTEBTE(Enterococcus Saecalis )P Z LR R BE MR AL, LEZ
Bt 4 4y 5 AR AR S PO RE MR B . LA 2 T SR R 3T R RS NG 1O NADHD 3t B S i % T FE B
B, Fl Fe’ " /Fe I ZBEE BUL B A 4 59 NAD* /NADH A 4 5 558, AT ER R 0.1
~0.5pg/mL ERENH B S8, WA [E/T 2min, 9d REEBTEEERE,
WroTR O, R R & R T AR YL AT R A R i R AR SE, Rlut, iR
BMLEETHEESHEENER THAE.
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- LB (Diacetyl Y B 2.3-T ZFd, 407 & o B 25 o 2 4k KUk IR, T iy SR
W 23R R, R SRR, BTN ZBNNE 4 EE, ™2 B
— M R B, IR SR BT, PR B K, TR, B WA R TR
RSP FEARM TS 3, A YE R g, W2 84S R R
A1 A i) FE R AT ( Enterococcus Saecalis ) Pl fh fy X Z, Bk +F [ B8 ( Diacetyl reduc-
tase DR) 538 JF 2UBE A T(NADH) & 3 i 40 0% T 75 88 o A, M2 15 R S840 I 30 2, Bk, (R At
RO T B A, T H AR E T A T AT,

1 MR E %
1.1 EBiRAH

8K, RS, EMBET HIRA Y, b, kiR ST 99.9%,
FHBE A LR W ZBE, (b8, bR T s NADH, I mBR K KM S R AR A,
1.2 ERMUFTEE

501 ZERERAR, DELR BT UV-120-02 A EH, HESERAF ;&
= IR W K (X, H & TAKEN-RIKEN Tl HRAH .
1.3 WZEBEEEHEM
1.3.1 #HBMHE: BREFREERELDWENEE, B K T4 B.Brawn JEE
R, B, BEIEBA AR, SUFERES%E, BSIKkEKES, AR
3, B0 b RN S BT R B
1.3.2 HEBMSAL. BEPHEER S IR (NH,),S0, 25, & 3 K. £ DEAE &
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af, WERE AR, RESHTRESEH. HEHBREWKHmMLAE(-15C), 4
BT 1 45 5 22 Sephadex G-100 & i DEAE 14k, Wt B &1E W15 . W ZBE FEE
R EARBE ICEST M.
1.4 BFtBENSE
1.4.1 FAREESEEE. 2mL 10%FABEEE + 2mg B ~B S, BB R EH TR FENE
2y 2mm W BB HERE (- 15T, 30min)—= 1A 10% E " EBHEEREAT, 16h)~IRk
& E LR
1.4.2 PVARIER: 2mL 10% PVA BH + 2mg RS, KB ERRFERAFE
MEL 2mm BB~ A ( - 150, 30min) = INA ME MBI B I WIR W (4T, 16h) >~
BB E LA
1.4.3 ABAMEES, 15 HBE + 2mg B+ 0. 5mL WEA 5, BHEAEET),
1.5 BiEHBMERZE

EHE—ERARENZELEFER 100mmol/L BEEEE (B8 pH7. 0, IFES
pH6. 1) 5, Bl A NADH AL Z B, i Hik B4 5128 0. 25mmol/L 1 5. 8mmol/L, 25C K L
15~ 20min fG, M & Z B W AE 340nm B9 % FE (ODsy) TAL B, MV IRHEM L E
NADH &L &, 75 H B Z Bt 58 s 1.

58 AL A 2 B 2 IR B 15 1 0 I 52 U R G B 4 LY 1 A T g R ) o i 0 i T
A, BRAPKEREN € B S B R &R, 3 B kR E 2 BEE .

EMZERET, Bo8rE 4 1umcd NADH B3 2 BEE FES B9 — A B 84 (TU),
1.6 RESTREBERITSE

AR B 1. HET0 K il A Y SR AR T AR 8 o 4 B S 5 (BN BH AR 70 B
WE, FHREER G AR ES A, BERENR
HWA CO, i, FEERBANE RN H
BRI, BB EE, MATZ B
an, FHERTE G HRE. 2KHBHEZEE
- % i1 BB N 5 PR AR W P A ZL BV LR L

2 HR5itH

2.1 BERRFRIEE
X4 FHANE, 5 FREE AR A XS AT o #y W
o o B FUHEBEHATH R (R 1), J5 X3t HE
FEHREMERE ASL.595 M HNE(F
ML WERCBEMCREAEE g e rr(FE) ALLE, RR 2, KR
 Semteits .COr o . o st ISR ASL 595 U, S
phate buffer (100mmol/L, pH7.0) ;5. Thermostat water; ﬂﬂﬁﬂﬂ P Z‘%ﬁjﬁ%’ i :J:f%ﬁ%gﬂ%“ °
6. Electromegnetic stirer; 7. Exchange membrane; 8. Anode 2.2 ﬂaﬁﬂi%ﬁﬁﬁ
(Fe) ;9. Saturated FeSO, solution; 10. Ultra-high megohm- 2.2.1 Iﬂ; EE.EEE‘]%‘J% 'Etgﬁ PVA, ED;B‘E,
meter. ARELME R, SREYE PVAFIH
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#& 1 FEERNEENEEDEE

TFable 1  Activity of crude enzyme from different sources{IU/mL)

Bacteria Yeast
Chicken liver
AS1.876 AS1.48% AS1.595  AS1.53  AS2.1396 GX9212 LQ16 2.16 2.420
0.02 0.09 0.12 0.04 0.03 0.01 0.02 0.02 0.01 0.38
£2 BErRRSE
Table 2 Enzyme purification (IU/mg protein)
Supernatant  {NH,).80, Dialysis  Crude acetone  Sephadase DEAE Yield/%
precipitate precipitate G-100
AS1.595E. 0.33 0.39 0.91 i 14.7 18.5
Liver E. 0.016 _— e 0.72 4.2 14.3 5.1

BRSETEENRBEE AR, ¥nE b, R R e % s s
BRI 5 WA o 1 A D L B IR TL BT oA, SR E IR, T A R AT ORI
RN 2 B FREF RS LIRSS, A e 2aEnEmy LEbRA, & 58 mikd
BT e, B REBEATFEY 66.2%.

2.2.2 WZBEYERANFEEREE, W2 BHEEC EEE, Bl [(NADH)# Ak
B NAD™ . ERZBEFEBERS XAFER T, NAD" EREFHERE S RO ML B
WERIE, BT NADY/NADH M1 Fe?* /Fe i JE B i F, Bl — ) Fe | FeSO; | NAD™,
NADH|Pe( +, A HE A R/NE - EE N SARE PR Bt R E SRR R, T
ENZEVE R, TEMETRP NAD R #TE R NADH, —E R E LR T H#HiE 1§
BN,

e E A EE, M EEENNNZBAES THEBRASEANBERT, S
M 95% LA b & R I, R Rt BN R e 5 AR A B ke, R AR A e AR AR Y
BB VB HIATR, AR ENE, 2, - BB KRB IENETEERME. BIXCHME
FE—RATHEREEF, ZLNH TR, MRFER,

R HER v B (L 0 BT AR LAY B R, B AR SR AT FeSO, WL, 8 KR E
e PRI EE . RAAR M (0 B Py 0 4% & 2 Fe 403 B89 NADH, %W EC | 5 8 B
B 1h BIREAK, WER CO, ARG, EHEHA, TRARESBAEERER TR
B B PR T R B T R, R
2.3 {EBEEFRE MR
2.3.1 SRMEmNTEE . MA#EEGT, BE AR N 2Bk B R i wm e, S REIE
0.1~0.5ug/mL TWEA, WZBMEESERRYEERERR. WE 2, SK/D FE
B, BB - HRAEAFE [=1.06+2.2C, BAI DB H pA Fl pg/mL, HEER r=
0.998, "4 F7 B4 A /MF 2min, T1E 3,

2.3.2 $EHEH. RELXAET, ZREEWE 0.3ue/mL #IR Z B W (R #
3). HREFZEBREERTNRETE.

2.3.3 BEt: WHZEYERBSESENE 0. 20/ mL W ZBHER RS, XME 10
e, DLEEME RV o T {E i A1k, FE00 5 T NADH FEERY A 88 1 8 (b BB RS sk, W 4,
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Fig.2 Linear response Fig.3 Response time curve
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Table 3 Response values of biosensor for 0.3pg/mL diacetyl solution{puA)

Numb
et T SO CV/(%)
1 2 3 3 5 6 7

1.70 1.70 1.66 1.72 1.68 1.70 1.72 1.70 0.02 0.8

EITIROCHRA, ERARE od (H H, IRER A
AW EEX,

2.3.4 BRETAEIY R SR E M
. MmN RAN, TRERET
A BRI B m, W 4.3 5, Hp
3 B 4B SR B KT B AR A R

ba
@
1

—
]
T

1

Response value/(pA)
T

- o ©

Enzyme activity/(IU)

o o o

A N N N SN S N R
1 2 3 4 5 6 7 8 9

t/d MERE, FHNEETIRESREE
B4 fEmam TERER TEEFIY, MHERBE THBE W,
Fig.4 Stability of the bicsensor 2.3.5 WBEHEROAE: 38 /1\*&&% 1}

~ v~ Response valuet — o — Engyme acivity T IERR AR TB IR IS, 43 B A R A 150
BT E, R RNE 6,
MRERBEERI, 1=0.145, /DT t5.05(20.0s=2.365), B I 2 Filll s E3e
HEER. BEHEGET B EHE, THE>HRELAETYRNEMR, REWNZBEK
¥4 SMBEIMEHEA L EORW

Table 4 Effection of metal ions on the respense value of the biosensor {pA)

Blank” K*'(0.45%) Na* (0.02%) Ca?*(0.03%) Mg (0.09%) Fel* (1.0%)

1.56 : 1.52 1.52 1.50 1.48 1.52

* Blank:100mmol/L phosphate buffer _( pH7.0) + 0. 2ug/mL diacetyl
£5 FHHHEEREINTENER

Table § Effection of organics on the response value of the biosensor(pA)

Blank " Ethancl(5.0% ) Glycercl{0.2%) Pentanol(0.1%) Maltose(20% )

1.50 1.52 1.48 1.48 1.50

* Blank: 100mmol/ L phosphate buffer {pH7.0) + 0. 2pg/mL diaceryl
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#6 BZEMEHBENEER

Table ¢ Comparison between the measurments from colorimeter and biosensor

Number
1 2 3 4 5 6 7 8
Colorimeter 0.18 0.09 .32 0.16 0.15 0.12 0.20 0.17
Biosensor 0.20 0.10 0.32 0.17 0.14 0.12 0.22 0.16

B R F RS E. HE MRS ZBRSWRKRE, WH F R E . 0K
(814058 3.3 % B9 Z By ¥ B o] 310 ) XN 2. B 30 JRBB 15 U A9 42%, 10% £ B 030 il B 0 73k
69% ., AFLIERRE A BERT RN, &K B aamE o EAEEE. $EPHE
400 ZFP L &40, X RIHMEBRBHELE AT LR 0. MEAREWELNE, LHEHRT
H, BEWZBE R R R R E T AERANTR.

B O LAESNEAHAAMAELEE, WM:&E#:&%’H%/E-ﬁ#é“Hﬁxkﬁziﬁ.
R R &

£ F x MW
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Study on Biosensor for Diacetyl

Zhang Jiechi Yu Deshui Sha Changging Tian Xiaoguang Peng Wanlin
( Institute of Applied Microbiology, Hetlongjiang Academy af Science, Harbin 150010)

Abstract The purification of diaceryl reductase, preparation and performance of the biosensor were
studied. With diacetyl reductase and reduced coenzyme I {(NADH) co-immobilized as working mem-
brane, NAD" /NADH produced in the course of diacetyl reducing was connected with Fe** /Fe to
build the biosensor. The bicsensor could determine diacetyl concentration within the range from 0.1
to 0. 5pug/mL and the response time was less than two minutes, and its performance was stable
within 9 days. The experiments showed that typical metal inos and organics of corresponding concen-
tration didn’t affect the performance of the biosensor, meanwhile, the problems of interference of dis-

solved oxygen and regeneration of coenzyme I (NADH) were solved to some extent.

Key words Diacetyl, diacetyl reductase, biosensor
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