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Abstract

Through systematic method of strain selection, from sample collection to sample treatment, by
target bacteria acclimatization and enrichment, then high-yield strain screening, re-screening, op-
timization of fermentation conditions for enzyme production of the optimal strain and other steps,
finally, a strain with high alginic acid degradation enzyme activity was selected from marine algae.
It was initially identified as Gram-positive bacteria. The strain was formulated in the medium as:
Sodium alginate 0.8%, corn pulp 0.9%, ammonium sulfate 0.3%, sodium chloride 3%, potassium
bisphosphate 0.2%, magnesium sulfate 0.05%. The rest is tap water. The initial pH 7.2 was ad-
justed with sodium hydroxide. The culture process is: 150 ml triangular bottle liquid 50 ml for
constant temperature oscillation culture, the culture temperature is controlled at 30°C, and the
rocker speed is set at 180 r/min. The enzyme activity of aerobic fermentation after 18 - 24 h is up
to 580 U/ml or so. In addition, the enzyme produced by the strain was experimentally identified as
an extracellular enzyme. It has a very good research and application value.
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1. 5|8

WA MORIEEE . R Z R 2R, 1 o-L-1.4 M P HER(G) X f-D-1,4 H BRI
(MBENLH ST Lt TR A1), REE BTN 2 AR TS PR IR L2, 3 S0l KA
PV TR S BIORTE . AR, W SERE AR S TE RO LIS T R EERE, AT S
TEYITURRES) . DU R PUE AR, LLR G HEATC A HESI YD WL A Th BE 4% 2] B T 3 1oL % Ao B2 82 77
2] 2 OB B SRR AE MR AL 2 B2 BE R RO SR Gt U U R L E W Fo e . H AT SE
W R R IS 125 5 B W B R AR TR PR SR P AT B AR 58 (319 b BV — P 2R AFIRAN
AP VDR MR S P K A D B DT 1, R R BB ST [ [10] 0 HEREIOR ARG 2 IS B VH L AL B it
BRI, BRI A AR S ML AR A Dy A2l JRMIRs Sk v, R SRR 25 25y T ) S DL T Ak s A ) B e i
PRI, v i A R P 2R PR Bl PO T 755 O A LA B S P TR T ST B L

BRI AR BEARUR) i, A RS 46 0 SR A Tl R TR A I L ORI SE[11] 0 ARS8 MIAF
AR R P O b R TR S B A AR S W TR L R ) (8 SRS A ON R 7R A
P A W B IR AE, BRI RRO™ . PEBTRE T, N IR 2R S 50 5E 2L

2. MM ERE
2.1. M8

2.1.1. ¥EMmRE
KA 5 R e S FLAE KA 5~10 T30, REEHAL T B0 B PEIL 06 9% B =] (Flores) i, R
LIRS T 4CABEIRAEEH .
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2.1.2. $EFEB5(12] [13] [14] [15]

Yk I IR . ABTEIREN 0.2%~2%; FREREE 0.5%: ALY 3%: BEFRE 48 0.2%; BRlREE 0.05%:
RENEKK, DA pH 7.2~7.4,

WITH AR RE IR0 WG EETREN 0.2%; BRIREL 0.5%; FALEN 0.9%; BERRE —4HF 0.2%; BRFREE 0.03%:
R 1.8%, RENEKK, SEMNHMH pH 7.2~7.4.

IR R IR IR . AT 0.5%: AR 0.5%; SN 1.5%; BERRE 41 0.2%: BilfkEE 0.05%:;
REHNHEKK, DA pH 7.2~7.4.

RE R IR RN 0.5%; EFEE 3.5%; RENERK, EEMLWH pH 7.2~7.4,

2.2. SEWFE

2.2.1. HRAE

A FELRAEIRE S, B 100 oo 5 R e e, Y AN 1 em A K E/NBORCT KO B9 1 L 35
FEA R, N 200~300 ml G ACK HIR B BT 30°CHEIBEFRFETIRE 5~7 RAA S5 R HEAM ™ & 51240
KM A 1 .
222 FEEIHES

I OTRE i 5~7 KR AL EE, 1 R A b SR A AR TR 1R B — o R R PR I T E A, 1E A 30°C
RIS N R A ARG BI85 . 33— 20 75 B X e B AE B bR s AR AT 38— 25 O IL & 44 T i@ s
NRVETE 35 5 2640 I 780 WOR =B e - R Y & AR 3G TR B S ek B H (1. EPEL S ml iR E 5~7
RIS R, MNE] 100 ZF- TR AR K . J0 B AR B SR K e I B B BR (BLA% 2~3 mm (1)
WESERZ) 50 Ki) i KE A o R IAKE W BRI o AR B K B TR R G R Rt BOEREN
30°C, BOEE N 180 B8, PRAALFE 30 7%k . SRIGEL 5 ml HEWRAE AT 200 ml SHFERY 2 /L
—ARYIMEE IR, B3R 24 /N DL B R EFREMON L, BEL S ml B5 IR 0058 —RIIML = 4L 5
FRIE 200 mlFriE 58 —ARTIML & AR5 5 rh, 55 YL E S5 RPN & B 5 4 g/L, B
T BVEMFLEL 5 ml &2 200 ml B 1) 255 = ARGIML & LR 7R, =AYb E SR TR i FR s N =
mEl 6 g/L, LA, &SR E £\, YIS R IR A I =7 S DU IR =3 8 /L,
FHARA10 gL, FEAK12 g/L, FLR 15 gL, )UK 20 o/L KIRE D5 mnf s &g, ek
T SHIIAE ., &it )\ RESYIMLE L, BFA R PR BR K SUR RO IR 47 3&E M T 9% e R 7= 444
ANIE RLEREE 0B A AR IR, B AR S =R R R, BRSO, A S SRRk Ak SR o

2.2.3. ¥IiFEE

B E—B i E 4 T )R B, F G MR E N 3% M Eh /K% I8 107 B 1078 ANZh R HET F
B, BUS RS 50 ul IAT T IR AR b, 30°CAEIEES 3% 48 h AT HITH %5 . W19 % 1 ji Joil it P AR i
Bk 1 % I BT AR BT B 8 A S I 31— AN 10 7P AR CP RS A F IR AR) « SR 5 77X BE
AR, T AR IR B R o P G A e €0 10 Kb T 7 3o Aol 01 B 4 T U At e o 1) T
JE RS BT, RS 25 PR 3% 37 3 b s I 1 v V88 R BN A S I 2 S 1 € ) VA 9 T 5
FPAR AR AR, QB B A B TR PR ARG T, BRIV L P A TR R N gk 2 Ak AR 1T AN 5 A A T BT
ERNL, BT B RG “B 7 o SEHR A 1% M &S 7 O B PG AT IR Y b FE . PO
10 =Tt 1% M E A IR G 5~10 040 5 B S, g “iEWIRE” It ig B Bl B AR HEA T RS il
5o JEEUEAT BRI B P A T T, R BN PR R B R AR RN R A AR R R S e, LT
R T AR R R Tue
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2.24. EiFEE
BV RAF R E A 5 2T ER KRR, AR 2] 50 mL Kk i 1) R ek 72 (F 150 =7+
HLEESE), 7F30°C, 180 rmin ' #43 FE53% 18~24 h, HUAE LIS VUH] DNS 500 5E B «

2.2.5. RESHEEENE

SR FH 368 P 10038 R S8 €0 3 0 o R TR ORI [12] 0 B 0.1 mil BEVRINN 1 1 ml 0.5% 48 32 R AN JEC M0 v
W, RN 1% B R A AT pH S ifese g 2 pH MIFER, S 4N 0.05% A AR IR
BRIEREIME o 76 35°CME N, R XM 60 min J5, AU 3 ml DNS &5, WK% S min #H7T &G
AEEE, SRJEIRIEAHER T 15 ml, A 721 7RG YT T 540 nm KR E OB 1E

ATE /K 2 b v 2, AR S S ARG BB 2L 0 22 (B R SR RO = AR . 1 AN ) B E
NXM: 1 ml REERAE FIR AR, B8R | pmol i A BT RF G &

2.2.6. ZEEEREMML

DA AR RS IR O R B 7R 0L, 150 I MRS 50 =7, 30°C, 180 r/min FEPKKIE 18~24 h,
DNS VEIEEE . AR U R IR BRI BRI AT A 58, b Dt s R e b B Ak, 75
FEREE RN pH BRI . PRSI E S AR R BB R, a b IRR e R A e =1
T, SLEGVR I FR S PR IR 80 SRAZ M Bk, TR T — IRk

3. BRE S
3.1. EMEIL

X e FAREEE )\ ATE I & SR B FRBHEAT ¥ AT 0 B R R o I i X AT 568 5 P B P AR At
PRRCEN AT AACES Rt S RN E W “IEYI” BA2 TD A, JfiiL TDE > 0.5 em MR HREAT T
ST L B R PR I R R A SRR R BRI IR 1 R

Figure 1. The form of “transparent circle” formed by the staining of tablet colonies
with calcium chloride
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R R 0 LR CEE VKA P 4 CHAAEBEE 1 M A, JRI0HRE W %S, TD Hids ke
SFAE LT

BRI, S2Ie BiIRIE T 28 ¥k TD fH > 0.5 cm MIEFE, 4 Flic N SE001, SE002, SE003,
SE004......SE028, #RJEXT %5 MR T IR R B 2 0 DNS VARG, PI0%. &0 2 & 256 2 52 J5 i
s B EbREAR, WR 1 RS ERAIE “EHE” TD {E, 0% DNS B E A4S B

Table 1. Screening enzyme activity summary

1. ARV E i E MR ERE

WG B9 W1k TD {8 (cm) S0 DNS B {EL(U/ml) #E
SE001 0.52 29.3
SE002 0.53 35.1
SE003 0.61 324
SE004 0.58 39.5
SE005 0.82 35.7
SE006 0.79 42.6
SE007 0.77 29.8
SE008 0.6 35.0
SE009 0.63 42.9
SE010 0.55 19.7
SEO11 1.78 5.1 HH
SE012 239 0.9 EH
SE013 0.82 49.7
SE014 0.73 572
SE015 0.78 232
SEO016 0.86 79.1
SE017 0.88 65.6
SE018 0.77 71.0
SE019 0.92 29.3
SE020 0.91 85.1
SE021 0.56 42.4
SE021 0.74 29.9
SE022 0.68 35.7
SE023 0.79 48.6
SE024 0.56 59.3
SE025 0.83 75.2
SE026 0.77 433
SE027 0.52 29.8
SE028 0.81 72.5
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7 1, BRI “&E R AR K/ MA S B0 K RS (B A — 0 ROR RE AL, K
P 37 0H P 7 K/ R T B e R — E S EH, (B AR B TH R R FIE 445 KRG Wik SE020
ST R . AU TE R iR m i), AR ME—— BRI A R T 5 S0 80 (MBI Mk, 1M HLFGZ B Pl B A% o AH
SRR, W0 0 25 SRS B DR BRI A A T Wbk S5 B — 2P ik g e . SE020 R R 77 2k
REFEEERIAS] T 85.1 Uml, XO&m T — B SCHRIRIE15] [16] [17] [18], dnsfidt— 5t Hik T K~
B ARAL, HRAE REIRAS SE S lEs . SRER L IRE )/ B & B 4 SE011 A SE012, HAREA] “EWIE” TD
EAR KAE R BN AN 8, P RE T 55 VA R R I R B I T L A R, ARSIt S 5 IR A A
HOEBEAH T SE020 5 H bR B HEAT T~ — 25 BRI =i S AR AL it 72

3.2. RXEEERRGMKL

3.2.1. BRRERERMELIL

KA FBIRRAT R R, R T DS, BRI, AR, B, R, Huh. B ERE.
A LT A F B 2 A D — BRI B AR AR e . 45 R AR IR I A R T R AR R . LR
VAR T BRI B, JCHND TR S A3 B o D5 b AT DAHE I 3 PR BT 7 P8 T R 2L A B s S
PESCHRARIE K2 B0 B R A G Y5 J& T B[ 19] [20] [21] [22] 4017F 3 2 Fros JuAS R Bl AR 1 16
(7 B 100

R B U PR RN 2 f R T A, e E R AR . 3D B R R AT Ak,
Wk 2 iR, AR EERRENIRIE N 0.8%IN, W] LSRG i = R BEmG S, IR 0.8% K nl GE H BB IR &
2 B G B R A T AN T R 7 R i P e R R L 2 R R AR A

S, TEROEME RN N 0.8% ITE UL N IR T miik 169.2 U/ml (R BRI, Bl i A0 IS meE
PR BRALATIY 1.9 5. BT DABRIEOGS B Ak = il O

3.2.2. FRERKRMESKIL

BB RIRRAL, SR AN R RIRREAT R B, W58 7 DLEHLEUR: EERE . BRIERE, AHLA
W RE, GIEEEIE: EAMK. FRE. BE. R0 —ZIRN E R BRSO, &
JRARINEII N 0.5%. LI RBLCATHLE S A HUEIR = BIRE A K18 HEE G A o i A e L
BRIERT ) 1/3~1/2. AIEEFEERE TR, BEFEANEZ. ANEGRIEERFE BENE
IRAE A B B AR AT B o Bl 1) U e 4 i 2 R [ 23 |{ER B B T RS S R0 T & AR T 7= g o 5
s an e 3.

Table 2. The strain SE020 ferments enzymes under different carbon sources

5% 2. HFk SE020 SRR RRRIR &L BN

BRUE AN Rl 35 (U/ml)
ek vy 88.9
TR Y 10.4
& B 3.9
HERE 17.6
e 23.0
Hr 12.2
H#e 9.7
TR BT YL 14.3
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Figure 2. Optimization of addition of sodium alginate
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Figure 3. Enzyme production from different nitrogen sources

B 3. FRSIEA S B AR

SEIG 2R B ORI TRy W B R PR i T L — 205 BRI E AT A, ORI TR A
0.9%I} 1A 21| fiz = B 7S 288.6 U/ml, FEFHIN 0.3% 1 JCAL 200 BR £4 B & AE B VG 32 i 21 312 U/ml I8 B AL R 1)
1.8 fi% o BT LAZRUIR [F) A X B8 AR P2 Bl i K

3.23. IBFERERL

B Ak B 7R 3 b NaCl (R In & & 4). NaCl S Bk A AE KA P Big G B 52, 7E NaCl i
IEACT 0.5%B MR LT AR, SABARINE D 3%H B & B oK. 7T RS2 MRORIE T Ve, igve-F
BIEROME 3.5% /A7, AEAEIE IR SE T BRIV SR, 3% A AL AM AN N A5 1 97 3k 3 P B3 v /K T e A T 1
wAK .

TEROE R 3% BT, 45 7 385.2 U/ml IR BERGE, BEEEACHT IR S 20% a0 . S
S B — 8 RV R PRI R, AR T B8y — PRI 40 1
3.2.4. EFENE pH ik

P G RHE IR A G pH XA A K B2 AR K, 4 B & pH o 5 REAE H fod pH #eil. —
FEAT T TV 240 T A U )48 R P AR I Y B A P pHLAE 7.5 Ze A5 [18] [19] [20]. JHRE SREGHE— 2D BIE 13X
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Figure 4. Effect of NaCl addition at different concentrations on enzyme
production of strain

B 4. TEIKER) NaCl 70053 Bk = S

— L, WIS R MR EROE A KR pH 7E 7.2 A4 . SIS ARTE pH6.0. 6.5+ 6.8, 7.0~ 7.2. 7.5, 8.0. 8.5
J\ANASTE] pH B N IEAT K. Wil 5 FioR.

PR R I B iE pHT.2, AR T A K28, i, 76 pH @il 8.5 Ja Bkt e a4 b A K=, B
LA pH 0 BRI AR P2 B e B8 K, R 297 1E pHL 3 e 1 00 1) B R A P T

3.2.5. IBFRIREMRL

TR FE B R A A A A KA U A S T 1) 355 e o e 7 Bl SR R R W) & SEZB67E 20°C 1 25°C . 28°C
30°C. 32°C. 35°C. 40°CJUMARIRIEE FRBEFHE, WIS ERE 25 C~35CREAMF TR, 4K
PEEE LT AR SZIREE R, (B 20 CIRE A NAEK . FAEEW R A2 B, 40°C LA IR A R UL
b AP B Nl 6 BT DI X R AR R P T 1 S T«

TR MR B e ) (1 5 R 2 g T S B R R 30°C
3.2.6. RiZREMMNL

PR L DR TR IR IR, B P RRIE T EAH AR R A KR ATP, Wi A4i e &
B & R AL R RE . BT DR B R =Bl SR AR . KA 150 - TE, HRER
SE 30 =St 50 ZFF. 70 =S 90 EFt. 120 ZEFAFHAEE, SREIR 50 =AM ERTE SR . WK
7 Fias:

FEM R SR P BERE IR, 150 ZFHREEHE ST 70 ZF4)5 T Reai 2 T HEEA R M AF T Bk
AR BEMERE] 120 T BV A B S B I — o TSRS R 3R Eh 30 = FET A
JB, AHSEHTARFUR N, IR 578 3 ks 77 35 43 8 A e K AT X A A 7 i AN R 52 o T LA JE I 1%
A, WEHRONIFRRE, 150 ZTHRIR RS IR RN 50 =TT

3.2.7. REFEMFIRML

FMEVE T LS 40 BLVE R, InAn M IR E v, AR T A B A, AT B A
fr= . eFiE 80 BEATIRIG, REFRIEFIRIN 0.1%MiE 80 RIFT SRS A7 K. I/ 8, 2 BIFER; R
RSN 0.01%, 0.02%, 0.05%, 0.1%, 0.15%, 0.2%, 0.5%[FHiE 80 HEAT & B R LG A 22 iR 80 X F ik
7 B

MR 80 X E AR BRI ] R, BOERIEN 0.1%, R AL, S Eal e s — e g EE

DOI: 10.12677/amb.2018.73011 94 TRAEAI T


https://doi.org/10.12677/amb.2018.73011

(ZE SR

B FREA ShpHX TR T

400 378.7 871

35{.93‘753

350
I 0.8
300 2863

250 /

200

150 128 /
¢ \

100

50

o \

58 6 62 64 66 68 7 72 74 76 78 8 82 84 86
FFhpH

BE (u/mD)

Figure 5. Fermentation of strains at initial pH of different media
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Figure 6. Effect of culture temperature on enzyme production of strain
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Figure 7. Effect of liquid quantity on enzyme production
7. EKiRE X EERM
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Figure 8. Effect of Twain 80 addition on enzyme production of strain

@ 8. ﬂifﬂ 80 //J\\HHEXTIEIH?FZME']E’ r]

Flo AN B i DUOR TR AR T BN AN, U SR I A IR Z AN 2 A I A KI3R m, RIE PEI
M JE BEE B T 50%, RZGEIE UL E 7 AT IRIU, T PRERE S e RO AT 6.78 £,

4. HER5VTR

1) ABFFUEE RGMHEFIEE 75, AR PRI MG, BRI EE, BRI ESE, HRlEm
WARIIRITE, S0, SRR BRI S0 R NI R T R e & 1 SRS R &
IR B B AR, LGS R IR R R 75 325 T 6.78 53| T 576.9 U/ml, i@ T —MOSCikikiE
[15]-[28];

2) JEI X R AR PSR AR AR L, — R BN T 1 FPRUE S R A R IR AR R T e
FETREN 0.8%, EAREKTH 0.9%, WREREL 0.3%, FALEN 3%, BERRE 47 0.2%, BRERE: 0.05%, REN
Q%m,%%ﬁ%%ﬁ%@%mﬂz,%%I%%:%%IWnﬂE%%%%ﬂnmﬁﬁﬁﬁ%%ﬁ%
R 7RiR A FEIEHIAE 30°C, PRIRELIE 180 r/min, 577 18~24 h IAF & KEEE 580 U/ml £ 47, 74, @ik
SR IR N AR, B — e R E S S, EARIR AT REA — MR TEAN B, BRI R IR RS
1ty g Jf S

3) AFFFAFRERAERD, BE s, EIRERER, WA T AR, B RsNEF T4
ESUE A5 o 79 2B =R 9T

&E ik
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