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N LR R EL BE P MR AR R A R L S S B R =R 5 4R

FRL, H Y2, E AL, B2
(. PEEE RS WS &SP, 1R 5266003 2. BRAMKS AWHAD O, A6 8 ,350002)

FEE : ULFLEA (Haliotis diversicoloe aquatilis) 29 JFUEHE % — 2 4l B 40 B ER B  F1 3T 22 0 HL R AR A8 T I 1 S - T P2 4 1)
AT 73 M7 RBE RS R pH 43518 45 TH 7.0; 5BEMR 56 22 M A8 L, HFE Tris-HCl MR 1 5 A It 36
NFEX I . B MERABMRNY FERETE 1hZ W, 78 2 h Z WIE 3 T4, B0 71 8 AR 4 iR B &% F 1 i
F—EMEWER . R 2h )5, FI0F S BB E KR L. 2= 1 R AT 0 ) R R RO A B S A ) — AN
R, MR AEMRD TEENER. SRS FIEMEERAHZRZR, CPY Mg X FE B A R5R IR
HEPER, T Gt Agt R Z?t W A RGRAVINEIER . RN RN EERE 1 h N2 h EEATHHRE. H
NMR %738 R IUGEE B B 80 A B e A2 M- M R B, MG R K.GGM Il MGM = RKEANIE £,

T ZEE T H EEAAE EC4.2.2.3) . [FFEKA~RZ,2007,14 @) :659 — 6661

KHBRIR : JLFLBE AR ER A ; PR AR
HESES: Q51 SCERFRIRAD: A

¥ I (Alginate) J& — TSR KV EE 2 08, R
HEWER G R HERER M EHTER B
P ps. BT R R B, e AR R A A
VIR, # T N T Tk Rl B B RS
AR S AR SR BT 5T S B, M) P A K o 4% RS
ZWE R A PR R PUM R (R A A KRBT A A
B R 2 B R BB R & A R B 3
F B g W R D TR
BRI ) & — VR0 2 AR i L, AT B A v B
T B T 4 BRI S P B

Yo TR LR A 18 B R R T, oy o IR DR
MR (EC 4.2.2.11) FE H 5% #@E5 (EC
4.2.2.3 . BEFRY T M. ZEHERT 20
) 14 BEE R, Wi g— FAAL AL, RN TER
I C4 FI CS Z AT AR AT X B, AT S5 3504 5
FEE (R e A 160, 3 TR T O 20 I P T T 904
SR A R R FH 3 AR B IR P A AT s A TR .
il (Haliotis sp.) T8 PR 93 WA B fidt 4 L 12 1) B 2K
UL DL L B Y. B B ST x4 g A e
(Haliotis discus hanna Ino) ¥5 ¥ B8 5§ 1Y) F i I8 2
pH F1 42 & B T 1t Wt T 7 W 9%, Alain 25897 F)

Y5 H H#3: 2006 — 08 —26; 1£1T HH#A:2006 — 12— 15.

X EHS:1005 - 8737 — (200704 — 0659 — 08

H NMR 1 HPLC % $E# (Haliotis tuberculata) #3
BEMR G R A T — AT TR

AT 5T BN B 5 B X 5w o AL
(Haliotis diversicoloe aquatilis) % 5 1 I B4 il 4 i
FZ D 81 3% < B At 7= 40 1) P Joi LA R % B Y R 4 —
BEAT A, DL 48 BRI B - ) T 9L 9 KR &
PRI, Ok 408 8 R M S ) T % A% A R AR 2 10
HIB AR .

1 MR57F%

1.1 ##

M T B AR AR AL L $24, % F Tris-HCI
L2 (H 7.0,0.05 mol /L) BLHE 1% %, & H -
JUALE G, 5K 3~4 cm, 2920 g /1) - T EER
T Tris-HCl 22 % (pH 7.0, 0.05 mol /L) AL A%
1.25 Uy /mL %, BT 4 CHRAF &H.

1.2 A%

1.2.1 BEREHOHE AR E NG K
Ja L BN, F DS-1 E A 2US T HLA K, RN T
4 C PBS Hih#R 12 h, L3038, NGRS WA A
50% 5 & 1 h, VTUE, A eppendorf S804R ¥4 ¥ F L

EEWE: FZEHR 908 THHB) 008 - 01— ST12,908 -02-05-04) s HEE BARFE e B)TH JA. No. C0110009 .
EHEE A T 1977 ), B, BETAE, WHIEHLYEIHT A . E-mail: binwangd159@hotmail. com
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HLF 4 C 4 500 r /min &5-0» 15 min ZFEUTIE. 4k4E
TONTRTR B VA0 B2 70 %, 7 & B0, AR UL
VE, T 4 CHBAKZENT 24 h, B 2 /MK 1 X,
FENTE T, T — 20 CTIRATF, % H .

1.2.2 BEEHMMET KA 3,5 R KmRE
e B 17, %0715 5 5 I8 A1 4k R BT ) I e 5 ik
AR S Bt B AP RN T S W A R
T 1% FIBE 1.25 Uy /mD & RFR LG 3:1:1 34T
Bl E T 45 C/KET, & 10 min BUH 1 mlL 835 1
AZF| 3 mL DNS &, T K 2515 min, 125
JETE 550 nm %K T E WA (Ass) s LAKIEEFH
REBEEAE I A . 550 miE K FEAE 14
FEMAE T SCA 1 ANBERE T HAL (Uy) -

1.2.3 REFHXEEEREEEDF0m

O GRS EGE T R TEBETR 2R 4% P i
@H 7.0,0.5 mol /L) FI Tris-HCI 2% #'# (pH 7.0,
0.5 mol /L) &AF T, AR BE (48 B FR A W ()
AEY, £ pH 7.0-.45 C T X 20 min, 3] H W 5%
1, LU 1 /[sIBEaebR, L1 /V AP AR TER ([s]3R
IRBEERE TR A 8L, VR s e R TR B A A A IR )
TEFE, #0724 Up /min) -

QOGRS B Tris-HCl 221 (H 7.0,
0.05 mol /L) ¥ BRI (1% ) FIEF I (1.25 Uy /
mD FEARFRLEE 3:1:1 FEAT R, & F A [FHR K3
oSN S VAR FE R 25 T30 T35 T 40 T45 C -
50 THI55C, & 10 /8% 1.2.2 7 &M E —
RS D)

@) &i&E pH ¥ AR pH AR Tris-HCl 2% 1 i
oH #EREN 5.8.6.2.6.6.7.0-7.4.7.8
8.0) EEEN W W (1% FIEF M (1.25 Uy ml) %
AR 3:1:1 W ELBIEATRC ], B F 45 TR R
N, B 10 /3B E IR 1.2.2 B 7300 — IR BB E T .

@ JRPy A SR BE T ¥ Tris HCl 2%
M H 7.050.05 mol /L) AN [ F5E 1 48 5 B V8
URETH 34 0.05%-0.10%0.15%0.20% -
0.30%-0.40% *1 0.50% .) 1§ %5 i (1.25 Uy /
mD) AT 3:1:1 HATRCHI, BT 45 T /KB R
I, 53 10 8% 1.2.2 M7 RN e — IR BBV 77 -

(5 Bl o P 0 B i s K This-HCL 2207
B pH 7.050.05 mol /L) ~ ¥ B (1% ) FAAS [R]
P B B W (B VR 2R 0.062 5 Uy /mLs 0.125 Uy /
mL. 0.150 Uy /mL+ 0.250 Uy /mL+ 0.375 U, /mL~

0.500 Uy /mLA1 0.625 Uy /mL-) % 4EF L 3:1:1 HEAT
Bol, & T 45 CAREB T RN, & 10 47 $1EH 1.2.2
(IR — RS 1. [N 2 h e 1o BV R B
3 0.125 Uy /mL+0.250 Uy /mL F1 0.500 Uy /mL
RIMZ SN 5] 46 & N AR B = 5, & T
45 C/KET RN, B 10 7 $1E I 1.2.2 B9 75T
SE— IRBFE T

© AR E TS R Ag .
Co?"  Mn?". Ca?". AP . Ba?2t . K'. Cu?" . Zn?" .
Pb?* \Fe** \Fe* .Mg?* Al NHY Pl s ik fE 0.2
X 107> mol /L.pH 7.0 FI#H E KR 1 %) , 58 R
(1.25 Uy /mL) ¥R2], T 45 CT/KE Y 10 min, 3%
1.2.2 W7 300 s T

FHXT B J) (Relative activity) = CIN [R5 F
ZAF T BIERE 71 /6 FBEE 71D X 100%

1.2.4 BEERWEERYAE &R ESEFEMN
7E (Batch measurements’

DO EEBYE & HEEREER
(1.25 Up /mL) BRI 2 %) FIZE Ml 4% 1R
R 1:1:3 IR ETEE T 45 T /KB K NAF
8], B ) T 0 K 3 K3 10 mins 6 000 r /min
B RBRUUE, HZEWMAKEN 12h F%T.

QFFHRERNE  FFHEEEE 20.0CF,
Fi Ubbelohde B41E i . FHEHI#HIC AVS
310, PC-HAE W 2 A AT ¥ FI 0 B 306 8 2045 19
RIBFIER . VAL (825 212 s, # R 1733
HZEH 110 cme*s™ 1o
1.2.5 'H-NMR M E#® SRR

(D'H-NMR F£ 5 6% IS B AR A o T4
i 0.1 g % T 100 mL A /KH, H 3 mol /L H#h
11 pH 2 5.6, T 95~100 T KK /K 1 hy HX
WA, I pH & 3.8, EH A /KH W KAE 1 h
7H1, H NaOH ¥/ pH 2 6.8~7.0 J5 , ¥ % T
W R [ TEH) -

QR BME  'H-NMR % 7E Bruker DRX-
400 % BEILARAC EIE , SIS 45 4 W1 < K 20 mg T
EREREET 1.4 mL RARK @00 H, 5 pm JEJE
IhE, JER R B RCE P, UL TTHA A W s
1.3 oM

& JE8 B T RO B R ) e ) B E R TR A ¢
K%, a=0.01, 7 Q) =6.964 6, 5 HT K {18 F SPSS
12.0.
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2 ZER5HH

2.1 ZWMEXEEEDENm
ARG i 0 B g ) s e &5 S L1 1 A
2. P 1 R BABETR 25 58 i IBON B v 0 ) s ), 1 ik A
ARFRFNAL B BB FE AT AR MR B R 0 K Ve
93314 0.021 1 mg /mL A1 0.209 U, /min. & 2 £H

500
450
400
350
300
250
200
150

50
100

0 1 1 1 I I 1
0 5 10 15 20 25 30

1/[S]

Bl1 JuFL #6048 i e B e B R 2R 22 v W (pH L 7.0,
0.5 mol /) F 1] Linewenver-Burk Hi 2%
Fig.1 Linewenver-Burk Plots for the Haliotis diversi-

1/[V]

colos aquatilis lyase acting on alginate in phos-

phate buffer (pH 7.0,0.5 mol /L

2.2 RE pH X BREREEE S RIS E

P 3 XIS ) 25 C 2 45 C 418 TG
e, BRI F] 45 T, %88 LI Bm i s Eid
R, B VS ) 46 N B, A\ 45 C B 50 Tt
18 it 50 C, WG ) TR, RIZEN
BOEWRE KR 45C. 53— J7H, #HER B 20 min

2.5

S .20 *ig}g
Sz <
; *g 1.5 35T
Z 3 = 40°C
~ g

RE 10 -~ 45C
== g N
gt - 50°C
& 03 ~55C

0 20 40 60 80 100 120
Bl 1)/min Timc

3 REXLILEIE MR B R E R W B ) %
4 (pH 7.0 %3 BB VE TR 0.20% 1B & ¥
0.25Up /mL)

Fig.3 Progress curves for Haliotis diversicolos

aquatilis lyase acting on 0.20% alginate at

different temperature {pH 7.0, enzyme con-

centration 0.25 Uy /mL>

Tris-HCI 25 i ¥00] 4 35 IR i 1) 5% ), 612385 W0 B 1Y
K Vi 40 0.018 9 mg /mL 1 0.258 Up /min.

RICHES K MR SO SN T8 B fe KK
FE 2B I R L, AT DL T 2 o B AR P 1 2
M7 K N, R BEATJRI A 26 A0 7K, |3 &5
R4 B R B AE Tris- HCL 22 0 0 AR W 1 25
ANZEWS K TAEWEIR £ 2% oW BIZR AT

300

0 1
0 5 10 15 20 25 30
/(8]

B2 JLILEE #E MR BEAE Tris-HCl 25 V& (oH 7.0,
0.5 mol /) F 1] Linewenver-Burk #i%%
Fig.2 Linewenver-Burk Plots for the Haliotis diversi-

colos aquatilis lyase acting on alginate in Tris-

HCl buffer H 7.0:0.5 mol /L

Wi 1 2 ETHES R HZ BT 10 min, BHE )7 ETHR
PR, (B 20 min & BE 0 2 T B, X
FHEL G 0 I B8 = A P AN T T (O B S S I (]
TR, A R FE) 7 0 3 T 38 TN, S I ) 3 e I 3% 3
PR B A T RSB s Q) SRR R R
ol s B SN AR By BE AR R -

'I\)
W
1

~pH7.0
=pH 6.6
=pH 6.2
= pH 5.8
* <pH74
o = pH78
= pH 8.0

o
(=}

—_
W

=)

o
n

Wii% )1/ (X100 U)
Enzyme activity

0 30 60 90 120
FJ ) /min Time
4 pH xS FLE0E R R B A v 2 R ER B 07 2 i
£ 45 T 18 BV 0.20% 1 BE ¥ 0.25
U, /mL)
Fig.4 Progress curves for Haliotis diversicolos aquatilis
lyase at different pH 45 C » alginate 0.20% > en-
zyme concentration 0.25 Up /mL)
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Pl 4 R BH, 48 EE TR B 1Y 9% 7 Sk Y 1 R )
BOK, M52 R 0 s m s/ M pH 5.8 2/ 6.6
s ) 2502 BB, 2 pH HLF] 6.6 B, BiE
FHHGE ETF, & pH 7.0 BHE Ik B E . ERPETE
FEl P9, B 5 B8 pH 3N B 2 T %, 24 pH 7.4 I,
JUPRET —FMiEJ); 4 pH 2k 8 B, %87 LT
WRTHBERNE . RPIZENEE pH N 7.0-
2.3 EYNIREXEEE DRI

Bl 5 3=, B SRR B3 0, B S %

4.5
4.0
~ —0.50%
)
= ? 3(5, ~0.40%
=Dl
S g ~0.30%
Rgls ~0.15%
8 =0.10%
e 05 ~0.05%
0.0

0 20 40 60 80 100 120
fif Al /min Time
5 T RERAIR B X L L8096 B R G B 5 1 52
Bzl % i 4k (pH 7.0.45 C FEE R 0.25
Up /mL)
Fig.5 Progress curves for Haliotis was diversicolos
aquatilis lyase acting on different substrate

concentration (pH 7.0, 45 C » enzyme concen-
tration 0.25 Uy /mL>

2.4 BEIREX KRS

Pl 7 R BH, Bl T R P 1 15 0 B 4% 3 5 ek /)
KIS B T RMNAARRRN 2 h &, IS &G RN
B A () 2= P B S A R R B S ) AR LTS L. 45 R

351 —0.625U,/mL
3.0 -+ 0.500 U,/mL
25 -~ 0.375U,/mL
—=0.250 U,/mL

220 ’ - 0.150 U,/mL
< s - 0.125 U,/mL

2=~ 0.062 5U,/mL

0 20 40 60 80 100 120
ff 8] /min Time
Bl 7 BEVR BT FL #0648 T TR I I 455 Mk R oA O B )
4% (pH 7.0.45 'C FEFENRER 0.20%)
Fig.7 Progress curves for different Haliotis diversicolos

aquatilis lyase concentration acting on 0.20% al-

ginate (pH 7.0.45 C)

Tt AR R E IS HOE R 0.4% I, BB ) LT R
BT, W% AR A AN R A 45 5 B AR 1L B
AT, K6 Won, KR KN 2 h )&, I S 46 Y
I 4 ) 52 0 JE ) S I PR AR o B g B AR A BT
MHER W, N A RBEAT 1 h A RN LR w &1,
££ 2 h PRI B LF A FE 0, (2208 i RP A
JREERITEIEA T W B AR, B RO R, B
e B I () R SE A, 7 400 B4 26 J3GE AR /1, 4 h S il
LA

301 -—0.10%
25 - [ N2 h)i
A I1H0.10%

= 20 - 0.20%
<15 — ZN2 hg
10 W 1110.20%

' - 0.40%
0.5 == [Z2 hfF
0 R R SR ST N II00.40%

0 40 80 120 160 200 240
Ff ] /min Time
6 BEfEAL 2 h JSHETI0AR R 0 R A 3 L L8 18 5 12 1
Bl B I 2 7% 14 oL 7.0.45 C FIBS ¥
& 0.25 Up /mL)
Fig.6 Progress curves for Haliotis diversicolosaquatilis
lyase acting on alginate with different substrate

concentration (pH 7.0, 45 C enzyme concentra-
tion 0.25 Uy /mL)

T E2h ERRT I EREZWR N, 2h
JEIAET B, P A R A B, B e A
B 1 h, SERYIFERRILH AR A

2571
-=-0.125 U,/mL

20F = 2 hERIN
/o*"""’“"""""""" 0.125 U /mL
15F ——— 0250 UA/mL
I 22 h)SR A
1ok 0.250 U,/mL
- 0.500 U,/mL
05F ~ 2 hJEaR N
0.500 U,/mL

ASSO

0 1 1 1 1
0 40 80 120 160 200 240

Ff il /min Time
8 FHELL 2h JE G IR R 04 B B4 % L L B0AE R R
B g v M R i G 36 2 B 4% (pHL 7.0+45 T F14E
R 0.20%)
Fig.8 Progress curves for different Haliotis diversicolos

aquatilis lyase concentration acting on 0.20% algi-
nate (pH 7.0,45 T)
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2.5 EREFHERINENE

FRENAT « =0.01 AT FilEiT £
FREEST, ERRARXZH LR S 7 BT
HHEE M GE D . C?*.Ca" AR . PK?" .Ba®"
Mg?* \NH; ~K*Ba?*Ca?* ¥l F3* At & 1
RHER (P<0.0D, HH C?t \Mg2* WAPY \NH;

*1 TRERETFREN LB RIEET LR

A PB2* H AR AF Y i, AR DA Y AT LA R i
F AT 162.5%148.3%.135.7% . 132.5% A1l
131.8%; 1M Cu?*Ag™ Ml Zn®* H A &3 i 401 I 4F
M (P<0.0D , I L T AR I, B U4 T
XA H) 33% .47 %A1 50.2% -

20 (pH 7.0-45 C 8RR R 0.20%FE5% 1.25 U, /mL)

Tab.1 Effect of different cations on activities of Haliotis diversicoloe aquatilis lyase
(pH 7.0, 45 T , alginate 0.20% > enzyme concentration 1.25 U, /mL>

. . Pl . . o
e K kel 5T K S
Relative activity Relative activity
Tons Source (X +SD) Tons Source X +SD)
H,0 — 100 Ca2t CaCl, 127.4+0.02* *
Co*t CoCl, 162.7+0.13** Fe?* FeCly 119.2+0.21**
Mgt MgCl, 150.8+0.07* * Fe?* FeSO, 109.7+0.17
AP Al1(NOy)4 135.7+0.15** Mn?* MnSO, 84.9+0.55**
NH, + NH,Cl 132.5+0.12** It ZnS0O, 50.2+0.11**
PK** Pb (CH;COO0) 131.8+0.19** Ag* AgNO 47.6+0.02* *
K* KCl 131.2+0.14** Cu** CuCl, 33.7+0.04**
Ba?* BaCl, 129.4+0.02* *

xRN EBHB/EZFHEZAEFEEEE <0.0D.

Note: Values with “* % ” mean significantly different (’<0.01) between each two treatments.

2.6 BREREREESRSFEFETN

FAERG L2 W TR R — AN EEN S
B, T I R R I R  ANURT DA L JR A
oy R, HA TS THARR TS DK
SCALTEFESF B B . A SRR H BRI R &
FEARARAT I A AR B SO BB (B 9) 45 3 L e
I 1) AR ALl 2 2 W, BRARIN RIFE 1 h 2 W, B AR
WIS R AR 2 e R RIS 2 T B R B, T AE
1h 3 2 h Z[EEF T @B CRIEFEREE, #Eid
PIAS /NI B A ) B s LB R TL P AN AR

FEMZEE Intrinsic visocity

0 1 1 1 J
0 30 60 120 240
M8 /min Time

B9 AR AN [F) ) B AR T 8] BT AR = 4 ) R P 2
Fig.9 Progress curves for intrinsic visocity of the
degradated product of alginate by Haliotis di-

versicoloe aquatilisl lyase

2.7 BREREEAIFEEEFSHIAYTH-NMR 4 #7

Pl 10 [ BA T AN [ P A2 B ) () 48 V8 TR 4 B AL 7
YRR EET= 2 | 25, WE 10— AB \ILULE
H, %«%ﬁﬁa’%@%‘%qﬂmgxﬁ?ﬁ%@é%Mﬁ,:%%
& MM F BUZ D, T 2R MG~ =R & GGM
1 MGM E’JH%&MHFJJD, BREERBMECZ
A, HEAHEZEN. SEEANRRZ, EEERT
MR R, e AR 2 = R GGM, MGM
GGG F B, 1 — &1k GG A1 GM Bt HIAH R 1
T0e MK B TR A0 B A2 ) I TH-NMR . 7T LA A3 HY PR A
ghie: (D JUFLII G EETR B 2 — Fh 2R 1 5 0 AR T,
BT 1.4 HEEERIMEE EC4.2.2.3), HFE
FLIRREORE T 82 M-M; () 1 2 R B 6 4 BE IR B
MR EZERET1hZH,

3 it

3.1 RRMEHXBRIREE DN

HEETREF AR 7T LA 2 Fhas 42, AR RIE R
oy TR T 0T 48 R TR ) B A 7 SR M R AR ). AR
SEI M UFLEE 0 I AR 1S T B0 LA A, X
PEEEAT T WP AT 5T, &5 AR B, I BB ok
45C, &iE pH 7.0-
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R % 2 ATl A J3E ST T 7 P 5 2 T4 R TR
BP0 e R I 1) A A A A P I L Bl A
PyE iz B RS R E AT IR IXPT A AR B
ERABEENRR. RV 2 h RFFE NI 5
7 I A (7 B2 ) A 58 T 1 75 Je 0 A P s T
FURE T XMV, A A5 02 E AR F In ok, [AT i A8 A
PR A BE A AR R B B R I 2 R

MG-1

GG-5(B)

T T T T T T T T T
5.20 5.10 5.00 4.90 4.80 4.70 4.60 4.50 4.40

WA B A N RIE B — PP HOIRE . TR 2 h i
BV I B0 S5 40 B N AR (7] B 00 46 5 R B, A R
T, U SN IE BT A R A AR
AR BRI\ A B R AT S IV 1) A PR Y
J7 AT, (BB P 0 A 3, 40 AR AT 2 5,
HEEFHTHE . X —%5 5 Haugen % 1V
H—E.

L
U

5.20 5.10 5.00 4.90 4.80 4.70 4.60 4.50 4.40

10 R W EEHBEE 1h ™Y ® R REE 4 h 7% © .0.1 mol /mL HCl B a3 5 h 74 (D)

0.1 mol /mL HCI FEEAREERE 7 h Fe 4 HITH-NMR.

Fig.10 'H-NMR of the action of Haliotis diversicoloe aquatilis lyase or acid on alginate. A alginate; B algiante acted by
lyase for 1 h; C alginate acted by lyase for 4 h; D alginate acted by acid (0.1 mol /mL HCD for 5 h: E alginate acted

by acid €0.1 mol /mL HCD for 7 h.

ZMeRBETNEE AR EMNZm, Kb
Co?™ ¥l M2 %t g% 1 B A W B 2 HEE T, Ag™ -
Cu?* 1 Zn2* FHLH W B e f . B s U2 )gy
RHRWE, ERACE TR, M2+ F1 Ba?* 5 e A5
BEMREER, B FRERENERAREE, Ag®
PR IR 0.1 mmol /L B X B & 1 8 A Beak m)
M e . T BB AT 4 R R,
0.1 mol LI 44 ~, Zn®* . Ag” \Hg?* - L2* Al
Ba? ¥ hf 4 20 B 0 1) 4 E TR I 110 3 1 I S 1 o
fEM, B2 Mn?* . Ca2" . Mg?" . C?" . Fe3* . Co?t s
N2t 1 PR2* HIW A VEF, X AT R 5 ik Al & T iRk g
o UK I 52 TR B 1Y) RV 55 45 AT S R %, L AL 3R OE

HfpdE—L0 5.
3.2 BEEEMRESNTERETH
B 15 e 55 198 T 0T e 75 TR 0 1) o At 2 PR BIL Y, B
ERFE AR (O, BRI F 8 (VD FIR Y 5
T (Mo fiE F 5oz 6],
1/M=1/Mg+ bt oy
AN, E R E R AR R E [y I = R Y
TE M ZERKER, BE WA WA 2800 Mark-
Houwink 2246 77 12 B9k %R :
Lp]=rM* V)
S fHTE 0.5~1.0 Z[AAB1L,
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R O 45&, TR T H#
[pl=[nol/A+ k)" 3

Horp Do | R IR EIRFVERE L, [ 1R KM — B
INFTE] ¢ JE A

MITHE 3 FTLAE H, EREALREAR IR 251 R, 7
FOREIERE T o JBE A 9 8 I () P S T 328 97 0
JRBI ST F BB W AR . ] 9 R I R R Xt 45 R
BRI R IF AR R BEALEY, & 32 3 S I 4 1 R G B R
By 7 45 R B . X M T AR A AT
T -

QU F= ) 0 ST IR H - 4 BERR A ) B = 1)
X BT R B A IR S B I 8] B4 A P
TN, MR BE LE T BT e A A A AR D -

Q) B R T — P AR R d R DR
R (G R BB (VD K H A B B4 .
NS BAIE TR B U AL R A — P IR H R i
AREG, HRERR AR BRI K T B DR R
Fi B T He Al i P BOTE B AR A P - A1 D 46 382 12
() v 25 I T R 8 WS TR 1 PG (RO B 1 i 42
J7 AR T A BE IR O R B PR AR AR A

G L, e U ALEAE IR S TR /AR 2, A
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Degradation effect factors and product analysis of alginate by Haliotis diversicoloe
aquatilis lyase

WANG Bin', GAN Chun-ji?; GUAN Hua-shi'» XIE Miao®
(1. Institute of Marine Drug and Food: Ocean University of China- Qingdao 266003 China; 2.Biotechnology Center of Fujian Agri-
culture and Forestry University Fuzhou 350002, China)

Abstract: In this experiment, the effect factors on the degradation of alginate and the specificity of alginate
lyase from Haliotis diversicolos aquatilis were studied. Temperature and pH strongly affected the enzyme
activity and the enzyme was more stable in an acidity pH at lower temperature than in an alkalinity pH at
higher temperture. The optimal temperature and pH value of the lyase were 45 C and 7.0 respectively. The
K, and V,, values of the lyase were 0.211 mg /mL and 0.209 U, /min in phosphate buffer, respectively;
but they were 0.189 mg /mL and 0.258 U, /min in Tris-HCI buffer; respectively. Thus the enzyme is con-
siderably more efficient in Tris-HCI buffer than in phosphate buffer. The progress curves indicated that an
apparent endpoint level of maximal conversion was reached within 2 h. This level was not only affected by
the initial substrate concentration but also dependent on the enzyme dose. The activity was raised slowly
when sodium alginate concentration reached 0.3% and decreased with the increase of enzyme doses. Al-
though the system have been reached the equilibrium level, but an addition of new substrate can lead imme-
diately to an increased formation of product. The enzyme present cannot be considered inactivated or irre-
versibly inhibited. It should also be noted that the reaction induced by substrate addition at 2 h progressed at
a much lower rate than the initial one and the reaction was too slow to reach a stable endpoint within the
recorded period. This effect can only be explained by a reduced amount of enzyme accessible to the new sub-
strate. A doubling of the enzyme concentration after 2 h could make curves approach those of the same total
enzyme dose given initially. Thus, the apparent endpoint levels were unaffected by a multistep addition of
enzyme as long as the final total dose was consistent. The reason may be that the product inhibited the en-
zyme activity and the reduction of substrate concentration. The effect of the ion indicated that the activity of
lyase was activated by Co?*, Ca*, AB*, Pb?*, Ba®", Mg?*, NH; » K", especially Co** and Mg?* , which
has increased by 62.7% > 50.8% s respectively. But Cu®* » Ag* and Zn?* significantly inhibited the enzymat-
ic activity (P<0.01) ; the activity was inhibited by 76.3%,52.4% and 49.8% ; respectively. The decrease
of the viscosity with the time was due to the enzymatic degradation of alginate. It indicated that the change
of [ ] isn’ t linear dependence: the viscosity of the solution almost reached an equilibrium level after 1 h. It
may be explained by the strong reversible product inhibition and the reduction of the substrate; on the other
hand> the ratio of mannurate to guluronate in alginate also affected the mechanism of hydrolysis. 'H NMR
monitoring of the degradation of a commercial alginate sample found that M block was attacked with the
fraction of MM dimmers decreased while the fraction of MG dimmers, GGM and MGM trimmers increased
after epimerization. It indicated that the alginate lyase from Haliotis diversicoloe aquatilis was a kind of
mannuronate (EC 4.2.2.3) . But there is no obvious difference between algiante acted by the lyase for 1 h
and alginate acted by the lyase for 4 h; it indicated that a majority of the polymer chains have alternated
their structures during the first 1 hour. Compared with the degradation of alginate by enzyme; the GGM.
MGM and GGG were first decreased and the GG and GM increased when the alginate was reduced by the
acid 0.1 mol /L. HCD . [Journal of Fishery Sciences of China,2007,14 4> :659 — 666
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