F14EFE3IH
2007 %5 H

O K TR

Journal of Fishery Sciences of China May 2007

Vol. 14 No. 3

EIENTE S-12-86 B9 A ElE &4

KA, ERE, A, W04 8

Q. PEKFREHR AR, LR 585 266071; 2. B EEFRY EFEEG¥R, LK T 266003)

P AP EREEEER P ERE R R EBRIETEE S12-86, RABRABR T, 40N ERELAFTE R
B2 AR AN T T AT A T S-12-86 FTES IR EAT IR, R KU, Wik S12-86 R HEFE . ER . E WM EE
WAEABRIE, AR HEE S HEE, B AHS RN BT AR REEAEE, BhFRE R &G, HER
BORA R RZILFEA R E R A Zo®T \Mn?t (Co®" X E ¥k S-12-86 {14 K 17 8 35 7 A0 il 48 F 5 Fe?t 3t 1 6 4 K B 9
B, A8 B AR B R 77 B s Na® , KT B AR AR K 7= 88 00 B B R 5 Ca? X B M AE KT (2 k4 A s Mg?™ 3 B A 2R
KA&=M B (EHEH, Bk S12-86 BE REES M0 BRI E 30 C AR 4. 0% 3 2 E AR L 10. 0% .7~ B8
BEERKBETGRE 24 h, SABEER G(Streptomyces albus G) KEFEEE P-51(S. griseus P-51) i EZEAIT & 77
(Bacillus subtilis TDHF= BHBMAEYR >~ B A AL, EK S12-86 RASEF BB E™ A BKEMN
R B EbR S-12-86 A BRI A I RE D [ EKF R %,2007,14(3) :425—429]

KRR TH S-12-86; W T B 5 R E
HESES:Q932;Q938.8 X EFRIRTE A

YA T B8 (Lysozyme) |~ V2 40 i T &% Fh A2 4 1 41
KES W, BT RAMIBE. A EEED
R, S REA CHEFIAR B EEE T LS
HEAR, 2 —MRANS 2% mpERE T,
7E B A0S IR Y T AR AU R AR B T iz
R, BT R A A Ok BV U B, L B
AU K 2 H 8 22 P M s A A A, AT PR
TN Ve, AN ST B R 22 Sk VR
R IT T Tz WA, b ) A A v T
WA EAL, F 5% 0 G0 4 o 0 2 o 900 1 3 2R
H T R,

AR 20 N 7R I R U U e 1S B — RR RE 65
PRV B B AR (U85 08 S-12-86) . B AR AN A 2
FEAR S P 3 B T, K/ 9 (0.6~ 0. 8) um X (2.0~
5.0 pum, UL JE A ¥ RI5 2, T LN, B bR R S R
) UE Sy BE I, 2208 T A 9 2R BE A 5% B0 3 TE 1Y) 2F
,ZF LI WK, A A, B R S
12-86 TEA % R 1 | Br 772 ¢ 1iE | A2 B0 A A0 R 4E DL J%
16S rDNA J7 5 ¥E AT I 2 10 4 85 5%, K W % 1 bk
B R ) 50 2 AT TR 1 RS R i, 16S tDNA
FFF 5 52 M BB 0 A B AR T B RUE M

Y% B #7:2006—10—13; 11T H#3:2006—12—10.
E&m B :EX 863 31 51 E (2003AA001028).

X EH/RS:1005—8737—(2007)03—0425—05

93% ~98%, % A I VA B S AR (RIS N R AR
S, E S KM G E KA E UL EES
BIH 0 1E S, AT  B Bk S-12-86 (17 g 4%
PEBEAT BT, 30 2 5 3 b Sk 5 0 5 2 0V B
AT B PR 4 1 AT LR, DL AT R AR S-12-86 i
RAEF=WT AT,

1 MRE5FE

1.1 HMSEF

Bk S-12-86, B A% S5 50 5 43 &5 (R A7 5 ¥ BE Bk
W B Sigma » A, 7574 (10.00 g/L B E
F#,3. 00 g/L 4 W& H ¥ ,5. 00 g/L NaCl, pH {8
H7.0), MNAHHEEL 2 1, A BEH 3 mL # 7
RFREMRE F,7E 30 C, IEIKF# 4 250 r/min
TERIR G718 h G — 2 MM &5 A RIK
W, 7E 30 °C,250 r/min ¥ 3% 18 h,
1.2 EERFIFALEE

T5 M R E AL AR L & H f (OXO0ID) ,
AR (E =) VoML R 28 5 0l A8 A0 3R 70 3 o [ 7= 4y
Mo, 2o Bl A 2% 1 4% 722 7 6 4 ok ok B i,
HTACHI20PR-52D & & # % & O #l, SCs-

EERN KRB QI7T—), B, B4, TENBEEMEYE S M T2 M R, E-mail:zhangxiul01@yahoo. com. cn

BIREE P (1962—) , 7 A . E-mail : sunmi@ysfri. ac. cn
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24SHAKER 1HH £ 7% #& IK , SW-GJ-IB #5 i 1% T
£ &, LKB BHE#E KBS,
1.3 HEHS-12-86 AHBEMESEHAHENNE
Z IR SCHRC9T, SR FHFT L2 00 2 T8 Pk S-12-86 ¥ B
A M, BNZE W25 90 mm MO B PR N, B
20 mLy 174 35 I8 7 57 B2 (& 0.002 g ¥ BE T 2R TR
W) A EE, HR RN 7 mm #9375 24 BIE F AR B
AL, 3 LA BE AR B, A5 L0 N 2R S0k 10 AR B BR
fh 20 pL, 7€ 30 “CIEIRIEFF 24 h, WL I 1 5% 400 7
M B AR (mm) , 8 A [ v 52 A v VT AR BT R T
Mo B B A2, e mibn i dh 2k, AR5, R4 A ok th £
fey e U 7 R e S5 LR R A O P B B (U
«mL 1), bR, HICE /KR 10 £, 02 5
7E 550 nm Ak B G RE , DALI 52 B A A =
1.4 HE¥E S-12-86 =R B BE & 14 8905 %
1.4.1 BRIRGHIE 2 7 FI 8 2005 22 2805 e L iE
K TR R AR R B YR A, 4R B R B R A
20. 00 g/L B9 hn = BC ) 8 95 5, i AR mBIE 9
Ji ket R, BEAT I R B2, 30 °C,250 r/min, K1
7% 24 h 5, WA EREHE S (U » mL ™),
1.4.2 REGIE HAHFRE . BEEE. EARK.
T B e R R B | Ak B R IR 3% 4R S R W R, S
w4 10. 00 g/L HEATHE M R B, BEA I In &R 4
Ry T RE4H ,30 °C,250 r/min, K EFESE 24 h J5 , HUkE
M5 BEIE 3 (U « mL 1),
1.4.3 BB FiHiE ZSECE[10], EEFE
o, 4 B N #E A 0,001 mol/L # NaCl, KCI,
CaCl, \MgSO, .FeSO, .ZnCl, 1 CuSO, , % 17 i 4
JB B F %4, 30 °CL250 r/min, K FEREFE 24 h
J& s BUCRE I e B 3E 3 (U « mL™Y),
1.4.4 REEIE pHERIE BEFENLLG pH
fEH % 5.0,5.5,6.0,7.0,8.0 F1 9.0, # # & 1k,
30 °C, 250 r/min, ¥ 3% 24 h 5, I 5T 8835 77 (U -
mL ),
1.4.5 REEMERHIE 7825 mLEBEEFRE
FI= AP aiEaRn 1.0%.2.0%.4.0%,
5.0%+.6.0%.8.0%.10.0% 1 12. 0% W 3 F &
A B, ET 30 CIEEREIRF,250 r/min, 537 24
h, W E/E 73 (U » mL ™),
1.4.6 mEEHETFIE 7 100 mL = AR+ 45
A 15 mL.25 mL,35 mL,45 mL,55 mL f 65 mL
BRI, EMIE,30 °C,250 r/min £ K FE 24 h
J& s BUCRE I e B 3E 3 (U « mL™Y),

1.4.7 REBFEERIE 7 A1 20 C.25 C,
28 °C.30 'C.32 'C5 35 ‘CiJE F,BEM/5,250 r/
min, & 3 3% 24 h 5, WA 2 B8V O (U -
mL™),

U EEHAQ.41~1L4 DEHEE 3R, MHKIK
G — 20 S50 0 R TS A
1.4.8 E£KMESFHMENNE KEKk S-12-
86 1577 50 h, fEkF 3 h HUAEW 2 7E 550 nm 4k KOt
WA H ODsso 5 B3 1. LA AL AR O 55 57 B 1), A0
ALIT A BT 7 IR AL HR O B AR 7E 550 nm AR Ok
{8 ODss, » 22 I B A A B 22 5 =g i 2%
1.5 EHHS12-86 SHEMTFEBMEMN B X
1 bR AR

KRR S-12-86 5 3Cmk[ 2] CHRE M~ B E
AN EEHER GO KA E R P-51 5
TEHAT B 77 5 WP & EREAT LB,
1.6 #HiENE

SCU6 HOHE T AR = (X SD) R R, 1F
F Excel Tl : i i iR =7 8 F W, BF
K P ¥4 0. 05,

2 ERS5H5M
2.1 BREXFTEERIS N0

B 1 AT, 22 0 VE A R A A ey mT
BB S-12-86 FIH , M BEME S B & B WA 5 R A,
Eqﬂ%%?ﬂﬁﬂﬁﬁmﬂﬁiﬁ%\ﬁ%ﬁaﬁ%%o

25 000 -

T, 220 000F I

7%]1? a a a

S 3 15000f

< g

R & 10000}

sl

c
5000( c .

L1 1 DI L] | L1 DI ﬁl
0 1 2 3 4 5 6 7

74 Group

1 BRYE XS 7 B R
A FEF SRR H R E R B E (P<0. 05).
1. FHENE ;2. ZF0,;3. R4 T
5. Huhe. HERE;7. XA
Fig. 1 Effects of carbon sources on enzyme production
Note: Values with different letters mean significant differ-
ence(’<<0. 05).
1:Glucose. 2: Maltose. 3:Sucrose. 4:Starch.

5:Glycerol. 6 : Mannitol. 7 : Control group.
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2.2 EREMNFERFN

tHE 2 w0, 4 PR BEREE A R R B
YT B R S-12-86 FIA, KR HFHE MR EE, EH
MROBRE RS R, R . S ES5RER
Betl A H .

18 000
16000F T
14 000}
12 000f
10 000 b
8 000 be

60001 ¢
40001
2 000

Enzyme activity
i)
e

B/ (U mL )

o1 2 3 4 5 6 71 8
S} Group
2 FUEX R R
1. 4 WE;2. BEE,;3. BEAMRK4 REBRE;
5. THERHH ;6. S Ackk;7. R%E;8. WA
Fig. 2 Effects of nitrogen sources on enzyme production

1 :Beef extract;2:Yeast extract;3: Tryptone;
4:Ammonium sulfate;5:Potassium nitrate;

6 : Ammonium Chloride; 7 : Urea;8:Control group

2.3 SRETXFEHAEMD

m® 1 W H,Zn?T Mt Hl Co?™ X} S B A &
7= B AE G M EH, Fe™ Xt B ik B 5 0 e i
R, B AR B R A0 5 TR A R B, Nat Al KT X B
M AR P B TE B B i, Ca®t F1 Mg?™ X i AR &
KA BAEHAER, X =R A (2 HEAEH
2.4 EFEREpHEEME RRES5ERR
£ X P Eg AY &2

U BRI, BT MG pH (E 4 8.0 B, &

GRBEKEH S, WHRS-12-86)8 T 4 &

WM EERENIE I, B A EKHE2MH T RS
W, 7E 250 mL BUREIE H2E 25 mL MR O H, 1P
FEW AR A 10% . A 0915 B 5T 7= B = A0S
PERE MR K, 7E 20~28 °C i i A B A A K & BB iR
B R G K, PR ER ETE 30 ‘C e,
2.5 EKMmEETHMEHNNE

3 AL, E Bk S-12-86 £5 5% 20 h #tik 3 T
WP HE TR T B FE RS I 24 h, IR B FABg 0%,

30000 108
J0.7
. 25000[
Tz H0.6
E°E 20000F los
« B Tos
25 15000] H04 &
~ E o
R {03
iz & 10000f
i 402
5000} loa
0 . . . 0
10 20 30 40 50

KBS f)/h - Growth time

803 En7}me activity
—o— B4 K E Cell growth quantity

3 AKHM&EEHRELRIE

Fig. 3 Curves of cell growth and enzyme production

2.6 HHkS12-86 SHMMEMBARHB=EE S
FEMFRELE

B3 2 T WL, B0 4 T I AR T BRI R AR A
BAH—E AL, B IS EIRY R 2 o8 R,
ot T B R A0 R Ok A 2 RS BT A, RO PR pH ELTE
6~8 7], B & Fo MR R 2 #(AE 30 CAth, &
WS, (2, W S12-86 I F 445
H A A M R RS B,
BB SR B B, TR R BB, AR P R A AR
.

x1 TRERBEFHEAEMIZN

Tab.1 Effects of different metal ions on fermentation n=3;X+SD
1 H Ttem NaCl KCl1 CaCl, MgSO, FeSO, MnSO, ZnCl, CuSO, Control
b Ue+mL!) 20119.00 20 687.00 21 774.00 23 433.00 20 651. 60
i/« Hf . ) 0. 00b 0. 00® 0. 00® 0. 00®
Enzyme activity +1 320. 00* 1 533. 00* =1 750. 00* =2 180. 00* +1 100. 00*
oD 0. 36 0. 35 0.55 0.77 0. 38 0.09 0. 06 0. 05 0. 36
5% +0.02*  +0.01*  +0.01®  4+0.02°  +0.02* +0.01* 4+0.01¢* 40.02¢  =£0.02

T FATHE LR T B AR R R A BE N E R (<. 05).

Note: Values with different supscripts in the same lane show significant difference(’<<0. 05).
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F2 BEHS12-86 SHMWEMBEBmERIERLZEMRER
Tab.2 Comparison of culture conditions of Strain S-12-86 with those of lysozyme produced by other microorganism

N N %
73 BREHS BR&Mm .
. . . . .. R

Strain Ingredients in culture medium Culture conditions

Reference
HEHER G 10. 00 g/L # A #r,1. 00 g/L KH,PO,,1.00 g/L Mg- e i
2 —~ O o x Al i“L 2

Streptomyces albus G SO, « 7H,0,5.00 g/L KCl,2. 00 g/L NaNO, 8~30 TS 3 d (2]

KEEEN

Streptomyces griseus

HEAKED BEER

30 CBAM I 68~70 h  [2]

5.00 g/L # % $5,5.00 g/L BEE A& #F&,5.00 g/L

Bt k= B H-402
Streptomyces griseus H-402

NaCl, 2.00 g/L KH, PO,, 1 g/L MgSO, -

0.02 g/L FeSO4 M

TH, O, 30 CEHEEFHE 7d (2]

7H20,0. 05 g/L CaClz pH7. 0

KEHEEE S35

20. 00 g/L # ¥, 75.00 g/L K S 125, 60.00 g/L K,

O 3E R B B
Streptomyces griseus S-35 HPO,,0. 20 g/L KCl,0. 02 g/L MgSO, « 7H.0 37 CEAMFHF 22 h (2]
20. 00 g/L Ak, 5. 00 g/L K= #.,2.00 g/L & H I,
WL EH 1829 1.00 g/L NaCl,5. 00 g/L Na, HPO, * 12H,0,1.00 g/L i
o M p 37
Streptomyces globis porus1829 MgSO, « TH;0,2. 00 g/L KH; PO, ,0. 20 g/L CaCl, ,pH 30 TERBHLHI 3 (2]
7.5
K FEE W P-51 N . .
B &G POl 7 1.00 g/L SLIHI 4 13 4 2 pHS. 0 32 CHRAHEK 0K [2]
Streptomyces griseus P-51
* B K-6-W1
i%:ﬁ?ﬁ\ o 200 &/LHFHE,13. 60 g/L HEE F 2. 40 g/L ) 37 IS B 24 h r2]
A PAyLOCOCCUS e Praderins ﬁél%c\,‘l. 00 g/L NaCl, 2. 00 g/L K, HPO,,pH 7.3 24 =
K-6-W1
il B 2F AT 77 70. 00 g/L K S R E 4, 25. 00 g/L # % #,10. 00 g/L e i
o M p 37
Bacillus subtilisT7 (NH,),SO, 30 TRBAFH R 26 h (2]
# 2 20. 00 g/L %,10. 00 g/L #,3.00 g/L 1, .
TE%E‘T@H.S g/L EAM g/L 4 A &,3.00 g/L NaC 30 C il R HE 2 30 h [2]
Bacillus subtilis25 pH 6.0
12- 10. 00 g/L #,5.00 g/L £, 5.00 g/L. Mg- . N N
Eifk 1286 g/L %5 g/L & B R &/l Me oo im0 24 b [2]

Strain S-12-86 SO, ,2.00 g/L CaCl; ,pH 8.0

B AL AR (0 B VR4 30, T ZRLA2 A R A TR 25
EHRMEETR, FL,BEESHMEMIERKRRE
BEEENEHDT, K g LR, FFRH
A CH A E A RS A TR S12-86 £+, fH M
AR RA B2 T R R A WA O BRE O B B RE S
12-86 XI5 ML ZIE 4 T (R FH B S 58 T % o AL B
SRR (B 2) X 1T B8 5 6 HLEIE ) & (2 3k
BAEK S E A K, ZE A LA 1
5K 2 B A = i W I UE B LR 2),

Cat™ 5 Mgt™ B (R BT AE W 7=, 8 % Ca®t 1
2 5 40 B R 3 1 1 R YT op R B AR A, 6 40 B 40 B
BE (A% E M T b A DS B 5 i Mgt 7Rl R
S — LU SRR 1Y) O ], R AR E A ORE A 4 i RN
BRI AE HBY . ARSI 45 B aT LUE H, Ca?™ Xt i%

BEAAE K B MR HEAE A, 6 P B R oA R K, T
Mg?+ %1% B B AR = B3 B B e BEE

B pH X AE W) AE A TE B R AR K,
FEAE R W 5] AL 40 A I R AT A AR Ak T B A
AR E TR 5T IR 5 5% e AR T R I R
VAR B AR B R 8 T AGRE B B ) R I B DT
RLWERRE, LM pH M EH % S-12-86 14K
MR E R A E B m, pH 4 8.0 Ff ik &
BREKEES 7,

TEAET= b, B b o i B R T DA R AR K
AR T 3, B % B S b 445 6 40 TR 8 SR R (D, (H R
i i i K, ANME A B 48 B R BB SR A, L& A
AW Y, RO W R SRR R R i
AN oA IR W M I KT R R T i B DA, R
SEIR R, Bk S-12-86 PRSI REE M E N 4%
(BRI, 18 S-12-86 /& — Pk 4F S 1, bl & 2570 &
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g m, A ERKENEEN BT HEEHE, £

J Food Microbiol,2001,70(1—2) :111—119.

250 mLIIRIE P 3 25 mL (O3 5o B, Hw [2] AMEERE,BRH BABIM] FE: LR ZEFRERHE,
. . . y 1982.
KLZIL D AARNT B S-12-86 ) 2E KA HE . [3] v, 4R 0. KARBCE @ E 7 R e & B Tk Efy
WAEY R i SR B — R L B A FILT. £ 5 5195 5 7F 5 12006, 27(3) s 171— 175,
Mo S AL, T KR S R VA — iR (4] mre, o, e, s A s E T 4 LR & B9
fe IE 3 BEAT000 ik, EEEE EEmMREY £ K SHFFR[T]. BAE E %R ,2004,35(2) :227 —232.
[5] EWE, T/ 0. fumis s £a A s ok sne o],

M EEMREHARZ —, RERLREW, B S-12-

F B B 22 5 ,2006,15(17) : 1 436 —1 437.

[6] FKE,IE,EHEN,Z. BEREBEEOEAE™H YS9412-130
B R H &S5 T AELT]. B AR 2, 2006,13(1) : 106
—111.

[7] MR BFEEH S1286 NEMPRET KRR E=HEHE

R R A 89T [D]. F & - b B ¥ K2, 2005.

ASHETN, Ph i, TRE,, S B M AMEEE A S R

R, £ TR 24, 2005,21(3) :420—424.

[9] Timothy D L,Donald D O. Purification and Characterization

86 K AN=E m LI E N 30 °C.,
BURERGES EXTHR T, VT HET
Dtk S-12-86 7= B 4% . $5 77 H 4 4 4 10.00 g/L
Hi% ¥%,5.00 g/L & A #F,5.00 g/L MgSO,, 2. 00
g/L CaCl,, 2% pH A} 8. 0; R EF & . Fe R IR &
W30 C R E Y 4.0% B E Y 10.0% < Ag ey 0P
Ve oy BT 18 R % 24 h, BEVE 1O 25 000.0 U » mL 71 A
., GE0HEER G.KBHEER P11 M EFH
FFoR 77 577 B NG AR 40 ) 7 I 41 AE bR 3T, TR R [1]. Biochem Biophys Res Communic, 1996 ,220 502 —508.

S12-86 i B &AGMY, kBT E&ERES Y [10] 3K, & & . MAEYFEIMI. b5 R BORH A, 2004,
S R AR, 7 22 B L F R 9 [11] Mk AR TR AWM 7N e B TR AL,

of lysozyme from hemolymph of Heliothis virescens larvae

2000.
SEH [12] &M%, RETREMMAEHIM] L5, 5% 8 2 W R,
1998.

[1] Nattress F M, Yost C K, Baker L P. Evaluation of the ability

of lysozyme and nisin to control meat spoilage bacteria[ J]. Int

Screening condition for lysozyme production of marine bacteria S-12-86

ZHANG Xiu*?,SUN Mi!, WANG Qing-yin' , WANG Yue-jun', LIU Jun-zhong'
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,Qingdao 266071, China; 2. College of Marine
Life Science,Ocean University of China, Qingdao 266003 ,China)

Abstract: A marine strain S-12-86 was obtained from the sea mud sample collected from the East China Sea
which could produce lysozyme. Marine strain S-12-86 could utilize maltose, starch, glycerol and glucose as carbon
sources but couldnt use mannitol or sucrose;it also could utilize beef extract,yeast extract,tryptone and ammoni-
um sulfate as nitrogen sources,hot potassium nitrate,ammonium chloride,or urea. Beef extract was the best car-
bon source. Zn?t ,Mn?t and Cu’" inhibited the growth or enzyme production of the strain, Fe?™ had no effect on
the growth of the strain, but inhibited the enzyme production. Na* and K™ had no effect on the growth or enzyme
production. Ca?™ had little effect on the enzyme production but promoted the growth of the strain obviously. Mg?™*
had good effect on both growth and enzyme production of the strain. The optimum fermentation conditions for S-
12-86 strain were 24 h incubation,30 °C incubationinoculunts level 4% (V/V) ,volume ratio 10%(V/V) and ini-
tial pH 8. 0. Comparing the culture conditions of strain S-12-86 with those of Strepromyces albus G,Streptomyces
griseus P-51,Bacillus subtilisT7 et al,strain S-12-86 was easily cultured with low production cost. So, strain S-12-
86 had the potential used at large scale in practice. [ Journal of Fishery Sciences of China,2007,14(3) ;425—429]
Key words; Strain S-12- 86 ; lysozyme; fermentation
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