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B E:AMLLAETRAFIN -—RARBAAEEE S H B BEE B @ E Ochrobactrum inter-
medium DN2,st } ZBM 4 569 X B3 R A 347 T 4L, K A Plackett-Burman & it 3, 5 %
*8) Ochrobactrum intermedium DN2 BB BB I5 A ABFHFTHiE, 2R 290, Y9 EZHB
REFEHEBERATAH BHR EFE Y4 tween-80 4 E R H At kX4 pH, AL
L RAEHEENALSARERTFHTTHAL, FHERFREKF S, MR 2.183 ¢g/L,
%4 0.823 g/L, 8k & ¥ 0.844 g/L, Tween-80 0. 976 g/L,#14 pH 6.9, i L# FHEF
K FRE7E K 7943 U/L, 5 Al 44 8 060 U/L ik, bR AL W & T 52%.,

KEA: BHEME; £14; Plackett-Burman # it 3% ; " 5 # & %

TEIXS:Q815 SCRRARIAAG: A

Media Optimization of Ochrobactrum intermedium DNZ for
Nicotine-Degrading Enzyme

LI Ying, YUAN Yong-jun, LU Zhao-xin, BIE Xiao-mei, LU Feng-xia
(College of Food Science and Technology, Nanjing Agriculture University, Nanjing 210095 ,China)

Abstract: In previous study, it was found that Ochrobactrum intermedium DN2 was a kind of
bacteria which can deyrad nicotine, Plackett-Burman design was used to evaluate the importance
of the fifteen factors which may affect the production of nicotine-degrading enzyme of DN2. The
significant factors were listed as follows: nicotine. glucose, yeast extract, Tween-80 and initial
pH. Then the central composite design and response surface analysis were used to determine the
optimal levels of the five significant factors. The optimized conditions were listed as follows:
nicotine 2. 183g/L.glucose 0. 823 g/L yeast extract 0. 844 g/L Tween-80 0. 976 g/L,initial pHS6.
9. With the optimum conditions, a highest enzyme activity was achieved to (8 010 U/L), which
was close to the predicated value 7943U/L and was high 52% than that of the control.
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& 3% .Ochrobactrum intermedium DN2 18 &% 55 X 832 5k A LR 59

HBEEEREFHEY B EFRE G T (nic-
otine)!, WEI 44 X FF =M, RHRZ LHMA
HOEREE AR S WA AT AR T+,
MNUERBEELTATHREEME. B EHEE
MEEHREFIBRPLERBRNERFY, K
BRI P ERFEL 18 g/kg. MRXEFEFYR
GRBEREEAR FLAFEETREANEE.
HEIR—-FEROEREBOTEERS R R
AR TR BA.

LRI, M RABEY R ABMERRER, T
DBt EAn S ERFYFHEE. 860
ESEREMEEFREBOMEYE L, Bl Ar-
throbacter nicotinovorans'® . Pseudornonas puti-
da™ M1 Saccharomyces') %, £ B P, XF 1 8%
YA EEELEZLEBAI—THHTHRER
AU, BR,EARAEFEREILENEY ™
BEERBENNHRERDLIRE. Hit, BAS
ERBEEALMEYRRERGCELZ LY, E
HTBERORE,. ERESHLERATERE™.

P& B E 3L 1 = 76 B0 35 0 B 2 1 4k o O 2 2
—HERBREBEREINT R EBERAR
Ochrobactrum intermedium DN2U1, Xt DN2 p=
WEEBHERREREETRL REZHENRE
FREA UEIEREEEE S NATERE
=,

1 #HHALF*®

1.1 g E#

W% B W Ochrobactrum intermedium
DN2 fifE&E LR ENBER.

1.2 BEFEMEREHS

MTHIERE. BG% 3.0g, EHMHK 10 g,
NaCl 5.0 g,MgSO, « 7TH,0 3.0 g, %8 1 L,pH
7.0,

B EREBEERE BE®E 1.0 g, MgSO, -
7H,0 0. 50 g, (NH,), SO, 0.50 g,Fe(SO,) 0.02
g,KH, PO, 0.50 g, NaCl 0. 50 g, K,HPO, 1.50 g,
#1EK1L,pH 7.0 . R IKRBEH S HDH
RLAH SR

BhEAG BERES%, I LABR=SAKREBR
500 mL,30 °C,160 r/min 3% 36 h,

1.3 HEEAHE

BEhEFEREN, B0 (5 000X g,20 min) g
K&K, FTB & 0. 05 mol/L.pH 6.5 B¢ nb
BHEHE3 K HEBTRZE . HHERBETX

WHETEE K. BAERE 5 s, B §atE 10
s, R 120 (R, THE 500 W, B ARG HAM
AR B 0 (15 557 X g, 25 min) J5 B b 16 W , 15 40 AE
W, BTFEBENNE.
1.4 MEMBAE

B B2 165 T 1 o 0 A DR R . E AR A
R T . B EL, Fef 2, 6- — MM EmIER
—MEBEFRAGEER. W 2,6 _EMEHE
600 nmAk A9 R Y6 BE (B #9254k, BP AT LA S e B 155 1 89
KA.

B 1% 10 € 3 B K. Decker™ #J7 3%, 3 RifE
2 H A8 0. 5 mL; ZE #h K (0. 05 mol/L,pH 6.5
BB )15 mL;2,6- — R BB By B K 100 pLs 48
W.(1 g/mL)165 L, 50 'C KB 1 min, B ME
L4 600 nm ZEMR B EE B 43 $h /D 0. 001 A~HE
RENSREE X —1BIE B,

1.5 #RRi@it

1.5.1 Plackett-Burman & %%t WBELWEME
YEABFBNERN—RAE S EENFTHR
B, EBHETARZE DN2 FHEEE#REN 15 ME
F A Fi# 17 Plackett-Burman I8, B 21ME
. UBEAMFHEREEE, FRPHRBR
BT RAE R R S % SR A IMP 344 (version
4.0.5,SAS Institute Inc. Yk #f7. BEZXEBRHRK
S RmERKERLE L,

%1 Plackett-Burman RERE R K FERRTD
Tab. 1 Level and code of variables chosen for Plackett-Bur-

man design

K5 0K ¥

AR/ (g/L) Yy = ;
154, X, z Lo 1.5
kL X Z; 0.1 0.3
N X; 3 0.1 0.3
EHE X, z 0.1 0.3
B % X = 0l 03
FA® Xs z 0.1 0.3
AR 8 X z7 0.1 0.3
il 8 X Zs 0.1 0.3
Bk X, ) 0.3 0.5
KA X0 Zio ) 0.3 0.5
B TE& Xu xu 0.3 0.5
BmEE X1z Ziz 0.3 0.5
BREA—H X3 13 1.0 1.5
Tween-80 X Zu 0.2 0.4
¥4k pH Xis Iis 5 7

EERPALTRABIBRR: o = (X — X.)/aX:, &
P HEERMARABE.X VEEBRHEFELRKFHE, -
X, AERAFPOLRAOERE, X, HEERINE.
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5 £ H # KX £ R

Fo6%

1.5.2 # g o &(RSM) %% it ETF Plackett-
Burman K% R, R AR .04 & 8 it (Central
Composite Rotatable Design, CCRD) ¥, X} & Wi B
B’ DN2 R BB XEEREFHTHRAEER,
PEKESREEFEAR. BRERR2AEL, LIETE
HEHE . TRERKFERREEHRLE
2. LR B4k Design Expert(version 6. 0.5,
Stat-Ease Inc, Mninneapolis, MN,USA),
22 RREAXKFERHATR
Tab,2 Level and code of chosen variables

@/ KRG K

(g/L) kR%wB %E —2.38 -1 0 1 2. 38

WE X, A 1.29 1.70 2.00 2.30 2.71

BER X B
BEK X c
Tween-80 X, D
mEpH X E

H:A=(X; —2)/0.3;:B = (X, —1)/0.3;C = (X5 —
1)/0.3;D = (X,, —0.8)/0. 2;E = (X;5s —7>/0.5

0.29 0.70 1.00 1.30 1.71
0.29 0.70 1.00 1.30 1.71
0.32 0.60 0.80 1.00 1.28

5.81 6.50 7.00 7.50 8.19

2 #R5it#

2.1 %M Ochrobactrum intermedium DN2 7= K iy
XgAxR

FF JMP % {4 %} Plackett Burman i % 4 £
PEFESTAA, ZER P E(P<0.000 ). i
SEHEREEHRERT A, M ERREFBEWE
BAMEREFHN - HE(P=0.0035),H&H
(P<<0.000 1) , Exf% (P<C0.000 1), Tween-80
(P=0.000 1) f##h pH(P=0.046), E{1#%E
BSUKBEALLLERBE HEHEHTE SKER

AFLERREE. REEBEX S MR FHTH
— Rk,

2.2 ML DN2 *EEEREIERE
2.2.1 DN2 MM mamst ks raek
I A MY  7EXT Plackett Burman iR B 5 R K
Eb b, w5 A XBETHTT 50 4K
B.ZERM%K3,

i3 Design expert 557 % 3 TR HEHT
RS E H LA, 3515 DN2 = 5 R % B XY 8
W REE B . Tween-80 MY B ¥ I, DA 3%
FEME pHWETRIAFE:

Y =7586.38+162.81 X A+93.17X B—86.89 X C+
587.51 X D—77.97 X E—307.30 X A2—286.17 X B2 —
500. 96 X C2—501. 84 X D2 —433.43 X E2—

247.38 X AXB—65.53 X AXC+138.47TXAXD—
229.09X AXE+38.84 X BXC—324.03XBXD—
273.72X BXE—483.59 XCX D+ 143. 97X CX E—
69.41X DXE

AHY XS (U/L),AB.C.D.E
S50 . MR B BB R . Tween-80. #] 1 pH
SECTER =

BT ESWMERH (RO, ZEAREE
(P<<0. 000 D), KFARBEP =0.878 ). W
MESETWNEZAAETGEOHIE R =
0.980 7), iR 5L FRIERELE RIF, AT LR
R BM DN2 3L bR= R,

BIAF RS FTEIRA, & HES DN2
FHEANKAHEN R EE SERNHEENER
%8 AC.BC.DE % HE/HAARBEN  HEEAEXH
AXEEARE.

£33 BEAEPLASREER
Tab.3 CCD matrix of the five variables with the experimental and predicted value of enzyme activity of DN2

(U/L)
ﬁgﬁ ‘ bl ﬁﬁﬁ ﬁ;& Tween-80 T&é WA B i/ /ﬂi i
1 -1 -1 —1 -1 -1 3 666 3 507
2 1 -1 -1 -1 -1 4 694 4639
3 -1 1 -1 -1 -1 5432 5 305
4 1 1 -1 -1 -1 5 382 5 449
5 -1 -1 1 -1 -1 3 801 4065
6 1 -1 1 -1 -1 4 961 4936
7 -1 1 1 -1 -1 5 994 6 020
8 1 1 1 -1 -1 5 966 5 901
9 -1 -1 -1 1 -1 6 240 6 159
10 1 -1 -1 1 —1 8 040 7 845




% 63 % B % .Ochrobactrum intermedium DN2 Y8 .1 W 8 X 833 h X ALH T 61
N
g&xs3
Bi&/(U/L)

5 A Ky o Twew U —m mNE
11 —1 1 -1 1 -1 6412 6 661
12 1 1 .1 1 -1 7 508 7 359
13 -1 -1 1 1 —1 4 860 4 783
14 1 -1 1 1 -1 6 275 6 208
15 —1 1 1 1 -1 5 531 5 441
16 1 1 1 1 —1 5 890 5 876
17 —1 -1 -1 -1 1 4 035 4 207
18 1 -1 -1 -1 1 4 423 4 423
19 -1 1 —1 -1 1 4 913 4911
20 1 1 -1 -1 1 4 115 4138
21 —1 —1 1 -1 1 5 268 5 341
22 1 -1 1 -1 1 5 593 5 296
23 -1 1 1 -1 1 6 074 6 201
24 1 1. 1 —1 1 4 948 5 166
25 -1 -1 -1 1 1 6 685 6 582
26 1 —1 —1 1 1 7 332 7 352
27 -1 1 -1 1 1 5939 5 990
28 1 1 -1 1 1 5991 5770
29 -1 —1 1 1 1 5 817 5782
30 1 -1 1 1 1 6 126 6 290
31 ~1 1 1 1 1 5233 5 345
32 1 1 1 1 1 4 885 4 864
33 —2.38 0 0 0 0 5 656 5 461
34 2.38 0 0 0 0 6 002 6 235
35 0 —2,38 0 0 0 5 604 5 746
36 0 2.38 0 0 0 6 293 6 189
37 (] 0 —2.38 0 0 4771 4 959
38 0 0 2.38 0 0 4 696 4 545
39 0 0 0 —2.38 0 3478 3 350
40 0 0 0 2.38 0 5979 6 145
41 0 0 0 0 —2.38 5137 5 320
42 0 0 0 0 2.38 5 094 4 949
43 0 0 0 0 0 8 030 7 586
44 0 0 0 0 0 7 245 7 586
45 0 0 0 0 0 7 893 7 586
46 0 0 0 0 0 7 630 7 586
47 0 0 V] 0 0 7 398 7 586
48 0 0 0 0 0 7 369 7 586
49 0 0 .0 0 0 7 481 7 586
50 0 0 0 0 0 7 620 7 586

24 DN2FBHERTRAENIH
Tab.4 ANOVA for the regression equation of enzyme activity
5 RR R CR:o: 4 ¥k Ffi P
BA 6. 830E+007 20 3.415E+006 73.516 7 < 0.000 1
KT 8. 430E+005 22 38 316. 48 0. 532 009 0.878 1
RE 5.042E+005 7 72 022.21
F 6. 965E+007 49
R=0.990 3 =0, 9807 R.;*=0,967 3
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2.2.2 DN2 *MsM#ReasE X EZHATTA
#ie REENFEAENHYEGEERLSHE
KELE1~E 3), & HE XA E A SR
¥ ma o] B LAk ok .

BA18RTYHEERE ., Tween-80 FI{I 4 pH fiL
FeLkFot, AR E R DN2 =B X B AE
M. hETR, HEENLCEAHEE, £—E
B, Y s R e, EAFREETERM
LUELREAGESE, MYAERE S BYAN &
MR REBN S B, AR ERRBE. IRHT
B AR DN2 BB ES Y. LR HA
FIARBRE S  BWSRAREQ T EEFLE—E
KIS HIER .

1.30

1.15

R R (/L)
o
(=]

e
o0
ey

—

1.70 1.2';5 2.30 2.15 2.30
180 5 R B/ (g/L)
(b
1 HREWMEBXEXB DN FRINMEERS
[F-3: ]

Fig.1 Response surface and contour plots of nicotin vs

0.70

glucose on enzyme activity of DN2

0.90

0.80

Tween-80/ B 3 BE/(g/L)

0.70

0.60 . A A
1.70 1.85 2.00 2.15 2.30

1w B R/ (g/L)
(b)

B2 WS Tween-80 3X B M DN2 7= %% iy W £ i B
EWEE

Fig.2 Response surface and contour plots of nicotin vs ’

Tween-80 on enzyme activity of DN2

2ERTHEER BB ENYE pHAT
KB, @5 Tween-80 Xt DN2 = K§ )32 H.
fER. HET R, Tween-80 3t DN2 =B HEE .
REEEE T BB, 815 S5 Tween-80 i1
iR EEM. XRHTF Tween-80 fEh—Fb 3 E
A KA R 2 9 3R T IS R B A 3k R 40 B R
B E G SBR A Y, EH e
BIREMAOEETE, X Tween80 & B H KA,
MENESFBEEEEAMEN, IE Y Tween-
80 b F B F 7K it , B I oy A Bl & A B B 38 i i 1
M. @A BER M FRAE Y Tween-80 KB —E K
FRIETEFNAREESENBRAZEEEA
REFH A FHB LR,

B3ERTYHEM . HEHE. Tween-80 R &
WEATHOKFE, EEERBREMEREY
% pH X DN2 =B ML EEM,. HETR, B



%6 & B ¥ :Ochrobactrum intermedium DN2 A #. 1 e 8 X 832 F X ALK 63

fﬂﬂlﬁﬁ’ PH fﬁf’ﬁmi%,ﬁﬂﬁﬁ'—ﬁ PH E%%uﬁl 7.50 6852.4
BEGENRERSMNTNEHEESARNARE . S\
K. RELFHHEHFHMLT PO HAMENAEES 725 7048.86
B R B 7 38 0 2R B ME — R F 4R 1 M O R .
BREE. &
i % DN2 7= 45 0 e 0 O A48 T 3% 47 3K 5 IR B 2.0
WHERE, T AR BB (E R . 243 35 2 P A 675
2.183 g/L. B %i#% 0. 823 g/L . B: &% 0. 844 g/L. '
Tween-80 0. 976 g/L. 9] pH 6.9 i, A WIBF K 79
B§1% 8060 U/L, W THRIEMMLEL R, E LRtk 6.50 1 69/(
e AT s . 0.70 0.85 1.00 1.15 1.30
FUETHARIERR, S 8 KFREE A 7943U/LG 5 5 7 B VR (/L)
W H1H) , 55 M {8 AR , 58 90 4 R AT DU %% 4 b
B DN2 f- s i . H3 B8XSHOHpHZELNMDN2 FROMEE
%7 1-3:
Fig.3 Response surface and contour plots of yeast ex-

- 7594.96 tract vs pH on enzyme activity of DN2

= 732099

2 7047.03 3 4% &

¥ 6773.07

# 1 Plackett-Butman 35 K 7% i 4 & Wy DN2
BHRAEFEAREREYVEERFIER. &S
V. B  Tween-80 MR BB MIEH XY
pH. ZERcERE b, R P w o vk 5t bR B Tk A7
— R, BAEETFHREKTENBH 2. 183g/
L.#%¥E 0. 823 ¢/L.BEf}H 0. 844 g/L.Tween-80

0.976 g/L. %1% pH 6.9, ZE LRI KETH
TR, BREEEIERN 7 943 U/L, 5N EH
R LATAY 5 228 U/LIBET 52%.,

# 6499.11
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