#thEgEHR JUN 20, 2011, 38(6): 825-831

Microbiology China © 2011 by Institute of Microbiology, CAS

tongbao@im.ac.cn

F 5 CRR/K fRER T AR RY ik A ELE (LR 1%

IAH WEE ARE KFE IR

(E MR MI 2 5 A A Bl 5B 108 B 213164)

W

7

 E: ABRLATHAE—RR, REE T IHES —HEKREE A H CCZU-12, 2/ AMEK.
4 32 A L LI A= 16S tDNA F 5 47, K2 i 8 A RL I E B (Pseudomonas sp.). T ##k CCZU-12
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Isolation and catalytic characteristics of a
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Abstract: A strain CCZU-12 with high glycolonitrile-hydrolyzing activity has been isolated using gly-
colonitrile as sole nitrogen source. It was identified as Pseudomonas sp. by its morphological, physio-
logical properties and 16S rDNA sequence analysis. The preferred carbon/nitrogen sources and metal
jons were sodium acetate (10 g/L), yeast extract (5 g/L), and Mg** (1.0 mmol/L), respectively. The op-
timum culture conditions were the filling volume 50 mL in 250 mL shaking flask, inoculum 4%, tem-
perature 30 °C, and initial pH 7.0. After hydrolysis of glycolonitrile for 120 h, glycolic acid was ob-
tained in a yield of 98.9% at the optimum reaction temperature 35 °C and pH 7.0.
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pH 7.2,
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13 mmol/L. KH,PO,, 1 mmol/L. K,HPO,, pH 6.0; B:
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2 GR540MH F 1 HE#k CCZU-12 BIERH E 1R b = B 4F1E
Table 1 Partly biochemical and physiological

2.1 Fﬂi7}<ﬁg@§%ﬁ§ H,]ﬁjzﬁ- characteristics of the strain CCZU-12

. B : - -

S Ly 4 v s 7 N N, HE PR ECE S Y TEFR IR £
M 3 R ARAS 146 BRTS PE R K, # 1S HPLC Indentification index Result | Indentification index ~ Result
RIFEAL Y, GE) 5 BRI ERbE, BT, | RSRER e -
N o S e G test | Gas fi 1
HER— AT I K AR J1 19 CCZU-12 BTk it e
2.2 ,‘:‘EEE"E"'HE CCZU-12 E"J%E Flagella stain * i Acid oxidation of glucose
22.1 CCZU-12 BIRSZSHRIE: (EHER 7R 36 1 A v | WERERTH
N § ‘ . _H_’ Oxidase test i Fermentation of glucose
30 °C #5757 3—4 d I DB SR RLRDE Y 8 1 6 7 S L VPR -
8. DB BRI, LY | mmes mm,  Cale S
. . Ve L7 HLS R 5
itk CCZU-12 I BERE A DL 1o 7R3 L 3 Starch hydrolysis B ! H,S production test
EIFE 1, F LT R g ~
Methyl red test i ' Indole test

2.2.2 168 rDNA FH| R G #H LR L) CCZU-12 &
DNA Nz, LI4IE 16S rDNA @ 51 ##4T PCR
Poyh, 155 1451 bp P W, KR 16S IDNA
B 5043 A vk pEA T TRl RE g b R B, CCZU-12 1Y
16S tDNA 5 GenBank 1% iC i 6 50 I & &
(Pseudomonas sp.)[FJEYEIEE] 99%LL L. Jya i
17 BLAST LT, FIFH MEGA 4.1 {444 # R ge it

1SkV  x10000 T b, S5RINE 2 iR, 54 KT AEHE . &

4% ) y 1 B o2 {1
1 E#k CCZU-12 B4 B B (x10 000) %E%’”%U& 165 rDNA J3Hr ) 2 7 Jy B
Fig. 1 An SEM image of CCZU-12 (x10 000) I J& (Pseudomonas sp.)o

100] CCZU-12
Pseudomonas putida (AB029257.1)
Azomonas agilis (AB175652)

Azotobacter armeniacus (AB175655)
Methylomonas aurantiaca (X72776)
Plesiomonas shigelloides (X60418.1)
Xanthomonas albilineans (X95918.1)
43 Zoogloea caeni strain EMB43 (DQ413148)
Gluconobacter albidus (AB178392)
Rhodobacter blasticus strain (DQ342322)
82 Zymomonas mobilis strain ATCC10988 (AF281031)
Xanthomonas alfalfae subsp. (DQ660896)

0.1

Bl 2 CCZU-12 EHREI R G LK
Fig. 2 Phylogenetic tree of CCZU-12
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2.3.1  BRiRXBEKARERTE J RIS Ry 6 BRI A
it 110 B B R, A 7 i R R v 43 i A o £ v
010 g/L R RIRRIE (RERE . BIATHE . Tk . AriEiR
WL FURE . STRENECHIR), 5 AN R BR IR X S
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&, ODgoo H 3.09; HUCEH 0, H B B AL T4
2 R AR o] J O S0 A s 5 T At i 5 X AT R ™ il 1Y
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TR
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Fig. 3 Effects of various carbon sources on the nitrilase
activity from CCZU-12

2.3.2 RIEXBEKREEE RIS i E ik
il () B AR, AT RN 5 o/L MG
B WERERY . AARE . EABRLIRENAMR, FE
AN TR IR T B 3 R AR AR B 5 o L 4 TR,
AT R M1 SR U, JHCRE XoF I 0% e v B PV R 1
fitg 1% 24 12.26 U/mL, ODgoo 4 6.80, T HAB A IR XS B
PR B R VR R A . BRI, 5 g/l BYBERER 2
7 Bl ) e 3 TR o

233 EEBFMBEKBEEINEE: KARIME
J& B X P B A R, A A 1.0 mmol/L i)
Ca’". Co*" . Fe*" . Mn®" A"}t Mg¥ &4 IR T, %
S 4z @ B R S O IR AR e, aniEl 5 B

http://journals.im.ac.cn/wswxtbcn

N, HaE A, Mg R R R AR KR A
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Nitrogen source

B4 SRR CCZU-12 FE/KFREGE HHIE M
Fig. 4 Effects of various nitrogen sources on the nitrilase
activity from CCZU-12
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Fig. 5 Effects of various metal ions on the nitrilase activity
from CCZU-12
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I SR Re W) R pH R 7K 7R T % T B RS

WE 6 iR, 24w s, Bk
BRSBTS AR, WA 30 °C B TR AR vk B2 ity
T S E, BTN 15.56 U/mL, ODggy 4 6.62, A
I, 30 °C J& i Ji FR i B o

120 r -O-Relative activity (%) 110
| —=0D 1

100 N 600 i 8
T 80 |
=z i 16 ¢
S 60 1 Q
g | 14 °
E 40
§ L

20 12

0 A S SN 0

24 26 28 30 32 34 36 38
Temperature (°C)

6 REX CCZU-12 FE/KMRESTE RSN
Fig. 6 Effects of temperature on the nitrilase activity from
CCZU-12

mME 7 B, TEmBRSRORET, LA Rk B
FAXT RS AR, pH M 6.0 F1 7.0 I [ﬁﬁ%&aﬁﬁéb
B pH 2y 7.0 B AHXT BEE B &, 4 15.78 U/mL, AT DL
7B ) B E 1R FE pH o 7.0,

120 . . 4 10
| —O—Relative activity (%)
100 + ™ ODw 9 1
g
= 80
z I [ u 16 ¢
E TTo—m 1 4
= 40 |
2 L
20 f 12
0 L _a—— L L L L L 0
4 5 6 7 8 9 10

pH value

7 pH X CCZU-12 57K SR RIS M
Fig. 7 Effects of pH values on the nitrilase activity from
CCZU-12

2.3.5 EMEXBKBEEENNEIE: R X
RS A9 2R R RS I B, T B AR 9 2R 0 ) gL A
SO, DRI 2 6 1 g X TG 7 B9S2 . i 8 Bt

7, AR AR R ey I TR R A R BE B, (EAH
X VLA, MR N 4%I], AN Tl A,

4 16.76 U/mL, LA, 7= &, feidEefh i h
4%
120 i . 110
| —O—Relative activity (%)
| —m— 0D,
_ 100 /O 600 13
X o O—__
> 80 O
= I .\ .———l>5\ 1¢ ¢
T 60 f — s Q
5 i | S
= 4
E 40
5‘2 L
20 12
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Inoculation quantity (%)

8 IEMEN CCZU-12 BE/KRERE NBI% N
Fig. 8 Effects of inoculation quantity on the nitrilase ac-
tivity from CCZU-12

23.6 EB=EMBKBREBEINZM: CCZU-12
(Pseudomonas sp.) e if AW, KEENRE TIHEK
T, A PH R R W TS ) E AR, s
GRS Y XTGR9 FiR, BN
BE VR 0T TR B AR AR A R AR K 2 VAR
Xof il ) SRR ELA R AR, RT R R A R
il TR A P o €W ) 50 mL/250 mL A Xt
W0 e, M 18.23 U/mL., AT DL, f5cid 258 W
50 mL/250 mL,

120 . o 7 10
—O—Relative activity (%)

100 f ™ OPao /O\ 18
80 r o) o ]

L ./l>< \O 16
60 —" 1

ODEOO

Relative activity (%)
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r O/ \./ 1 4
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20 12
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Medium volume (mL)

B9 HEX CCZU-12 Bk REEE HRE M
Fig. 9 Effects of medium volume on the nitrilase activity
from CCZU-12
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Fig. 10 Effects of reaction temperature on the nitrilase
activity

2.4.2 1L pH XEEE N BN SN pH XK i
TGRS R . WA 11 TR, SN A (Rt IR
s BRI, BT AARAR, HEE TE; HE RO
pH {E#2E T 7.0, HEFG W24, pH A 7.0 i,
Wil IR B e KA A 20.55 U/mL, 4kS38 e )W pH
(B, FUTRIT S T AR o DRI, G /K S ot e T B
pH {49 7.0,

120
100 ]
~ - ./
S
= 80
= - ]
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z i
g 40 .
3
~ L
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3 4 5 6 7 8 9 10 11
pH value
11 552 pH 340 i B 55 1 B9 5200
Fig. 11 Effects of reaction pH on the nitrilase activity
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243 CCZU-12 BUEREZEREFER: BHE
YR T pH 7.0 MIBERRZE vP Y, 7E 35 °C %%
CCZU-12 #1 J8 ANMLK 3L 2 55 Ak R 3 2 R i 4
eI R AR o W 12 iR, e AR Bt 2 IR (R 38 i i
Fhim, B30 h N, FeAb AR RPN, 70 h 535 /0
oz, b RAF] 98.9%,

120
100
80

Conversion (%)

40 .

0

20 40 60 80 100 120

Reaction time (h)

12 FBEWRECERECERM#tE
Fig. 12 Time courses for the hydrolysis of glycolonitrile by
resting cells
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i 7K i B2 — B B I 3 P A
LT, BAT T 5% 2 B G 0% il o 7K A 1A v s
EIEREE L RN AR . BB IS YNGR PR
afi e AR R, A S A2 7 B JE T e By
FPEU TEAE A AL A B R B Az AT
RVE . AR, R G 7K At B 4 26 B I e Ak 2B
FRHE LR IBAR R I N S IR AN . X IR e /b
eAb L WO AR R AR ST A 2 T PR . R
FH I 7K fife i 0 72 56 20 B8 /K A Ry 32 35 20 TR 144 Tl 75 T
EENC A A THGE, ¥ 7™ 5 B R 45 7 5
FRR erar ek, FLms AT,

RIS E) R4 CCZU-12 B 7= 7K it il
VAR, dRcid 7 W IR SR R R AL SO 2R A Ry e Al U
RETRE(10 g/L), FIE NG gL), &R ET
9 Mg?* (1.0 mmol/L), 53R H 30 °C, WIHAHEFE
pH 4 7.0, $EFPE N 4%, 2 IEH 50 mL/250 mL;
BOE AL N IR EE R 35 °C, RV pH N 7.0, &K
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A5 3032 PR AR AE S Bl 2544 T S A 20.55 U/mL.
RS DAEHIE 0 7 1 K e R R T, e —
FoBr R . 78 2 A b5 b iR aE A BriX B, 4o
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Wi 2 hy H o W sl g 2, A SE 00 S RN, X
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T I A e L, A S PR AR R R A TS AR S —
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Wb T K, A E R R RS B T R, R
Tl I K fire Bl A 72 i I 2B 7 3 TR T
T R
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