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Studies on the- Mechanism of Alginase Production by Bacteria (Part II)

Mitsuyoshi YosuikawA and Ken WATANABE
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BERD-D TR7 v & v A FHE OB E OB OPEN
FERIEFROBUARNT V¥ VIR REEFR (algi_
nase) QELKRIETEECOWTLLR, ZOMKED
HFET 5 alginase X WarsMaN BYDPEMEOAFET BB
HEREY, BNHHRCET2 b0 THs L, i,
PRDBEEOSWEERTI T e 2HmEL
e
A TREHOBE T alginse DFEL Ik A B
7, RREDSTHSE Bbh s &EERcowTEht
hOEBEBE# AT L, alginase DEEERED LWL H
bh3BRELRE LD TEORRY L KR E T
5.

il

RBERUHER

AECILAHPRERE Psendomonas alginoliquefaci-

ens No. IDDEEKEGE R Ule . Be&ERE 100ml =
auvic 20ml OEREFHEEAN, COEYEELT
28°~30°C THEE L, EREHERELAELT, &X
R LHOEY SO TCTORBEROBHRERE L L
.

BERBEEERX 127X YBRY —2 10ml, BEERRE
# (pPH=7.2) 5ml RUBEEHFE GHEEH oOoFHTO
B2EBE LY, KEMzTe2EY 20ml & L, Fic
3L BRGFOEELBENML, 1ml O trvt—rE
Mz CiERKERT40°C TIERRIER LTk, 70°C o
P60 3 UTEBERRESL L, oM blok

a4 TN OMES AW T40°C THEL, *
DML 752 %100 (Vo, Ve, Vs RARER,
HECREEBH#H T e bD, Bk, RS, FE
HALBESRICEH DR I KR E ML 7o O DHFEE
(B HBHEB L, TOMRRS024750F OREELr &y
L% DI LEREERER LRI LThbbLik. &
OHECEEL, MEORTEFLITFNVXVERY — ST
HEOHMI0CCM#ATIc LIy, BEXET
¥, DR BIF—EDOHED SO ER L (D4,
BERBOMEIUR & AL KD FIICE L higs THRR
LU B#HEE Wi & ek, 5 ml OfE#E? Vo T
12175~185%), Vs TIR37THTHok).

Fle, SFRBEBROEHEREBEVYRDRNT L
LEBREDEERNEIC L WERELRWOTETD
R TRENENDOHAIO W TAKRIXHIRY — 5 0
BHBELRDRE.

HEEIEER BRIEBOTINVEVYBY — Y OB E S
0,005V s &5 FRIEIM LT { &, alginase DEER
RFPNEVERY — 5 DIRE0.2~0.3M* 25 % TA
BaAEME RS, BRBELE TS, HoBmEn
BEL D, $EoTalginased AR BN, BEFELOD
EEEEP R L TARALESMENRO R hok. %
CTCHEFKC T VX VERY — SRR L T 0.3M* i
L, 27U NaNO30.1M, MgSOy « 7H20 0.002M, Ko
HPO4 0.006M ROE2DEOERE XML, pH 2R
RITEEY — 7T 7.2~7.4 ik LR oWnwT

Table 1. Optimum Salt Concentration in a Standard Medium.

NaCl (M) 0.2 0.3 0.4 0.5 0.55 0.6 0.7
Final pH 9.2 9.0 9.0 9.2 9.2 9.4 9.4
Enzyme activity

(unit/ml) 5 6 8 8 7 7 6
Incubation period 7 7 9 10 12 14 21
(days)
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Table 2.

Standard Medium.

B b %
alginase OEAICHTHAEOBHBE L RD, chk

Sodium alginate

LUToEBROIERERE (B2%) L. TLTEL

0.3M* EIEBRS X 51e 0.4~0.5M C alginase OHERA

NaNOs 0.1M BRERD, COLFORMMEORE LB
MaSO. « TH20 0.002M DHAHHED B4 L E1HR0.8~0.9M & ot
KzHPO, 0.006M TUESTEAOEEBE BRWHOEREE LT
NaCl 0.4M RHBEERE LD 7Y E=FEEROHO LWL &b
pH 7.2~7.4 BOTWEDDTF v E=FREEDS B, LT ¥

Table 3 Effecdt of Ammonium Salt Concention on Alginase Production.

1. NH,CI

NH,Cl (M) 0.1
Sodium alginate (M*) 0.2 0.3 0.4

NaCI (M)

0.4 0.5 0.6 0.7 0.8 0.4 0.5 0.6 0.7 0.2 0.3 0.4 0.5 0.6

Final pH
Enzyme activity (unit/ml)

Incubation pericd (days)

9.0 8.8 8.8 8.8 86 9.0 9.0 9.0 9.0 9.4 9.2 9.2 9.0 8.6

14 16 17 15 13 18 19 17 14 7 15 18 16 6.7

10~ 10~ 13~
S 5 7 7 7~97 8 8 8 10 10 12 15 15

NH,(Cl (M)
Sodium alginate (M*)
NaCl (M)

0.2 0.4
0.2 0.4 0.2 0.4
0.4 0.5 0.6 0.7 0.2 0.3 0.4 0.5 0.3 0.4 0.5 0.3 0.4 0.5

Final pH
Enzyme activity (unit/ml)

Incubation period (days)

8.8 8.8 8.8 8.6 9.0 9.2 9.2 9.0 8.4 8.4 8.4 7.4 8.6 8.6

14 15 17 13 15 18 19 18 15 18 17 19 20 17

6 6 6 6 9 10 100 10 7 7 7 10 10 03

NH,Cl (M)

Sodium alginate (M*)

0.6
0.2 0.3 0.4

NaCl (M) 0.0 0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4
2

Final pH z 7.6 7.6 6.8 6.8 5.6 7.6 7.2 6.2 5.2 7.6 7.7 7.4 7.0

Enzyme activity (unif/ml) ;" 15 15 11 8 8 14 20 18 8 17 19 16 7
=

Incubation period (days) 7 7 7 9 9 7 8 8 12 8 10 10 15

2. (NH)2S04

(NH)2S04 (M) 0.1 0.2 0.3

T

NaCl (M)

T~
0.3 0.4 0.5 0.6 0.3 0.4 0.5 0.6 0.1 0.2 0.3 0.4 0.5 0.6 0.8

Final pH
Enzyme activity (unit/mi)

Incubation period (days)

8.8 8.8 8.8 88 7.47.8 8080 56 58¢6.67.47.67.67.4

16 23 21 17 17 29 30 28 4 14 17 32 34 34 31

7~ T~ T~
7 7 1010 7 10 1010 7 7 7 9 9 12 14
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3. (NHy)2HPO,4

*(NHy)2HPO,' (M) 0.1 0.2 0.3
NaCl (M) 0.5 0.6 0.7 0.9 0.5 0.6 0.7 0.8 0.9 1.0 0.5~1.2
Final pH 6.2 8.6 8.6 8.6 7.6 7.4 8.2 8.4 8.4 8.2

. no growth
Enzyme activity (unit/ml) 5 27 26 23 11 10 25 30 29 11

10~ or very slowly
Incubation period (days) 7 10 10 10 10 10 10 12 23 23

BV, B, BB7 vEVO3IBIoOWT LRk,

EARRRBEROMR Y —ORO BT vE v 2
Wiea. EEXE 1B LI pH 2
<, RO THOEAN BV 0.1~0.6 MOEERIT
WX alginase DOELRICKISTHFELDFIFBLE RN
rivote (BB3EZD1HH).

BHROBA EE T & BRI TR D B\
Mcd 2 23667 v & v DE& LIRE2T 0.3 MEIT D
B CRIRRIBEL O & i alginase DEEHHIFHE
Lz (B3&£XD25K).

H2HRT vy OBE (EARBWhOMSEY —5
RUFE 2B VOROICE 2 37 v &>~ Ko 0.003
MiE{ES Y ERWR). RRVERDX S P v E=T
Bo®me e alginase OEENR L, -HEOBS
CHELIRW LI WERIEZE SNTeds 0.3M PLE T2
FEBED T %  sUREIA L hso7e D LT alginase®
EELATLO X Shboke. EhzOBARMY V=
YOEBED L& OEHAKILE L[ CAEEEICR T

BT v E v OEEENINCAE - alginase OEERE
PTaEMEHD, ROBEEES ) DBATDIESND X

3 £B 0N alginase OEARTHETAERLS
DREERERHEN L CERBOBEREYADS Lic
IVBBEEHSCENTERLS>THS GE3EED
3 &H).

F2HBmAVOEERE JEBROBEBI OB ORE
I AEETH 5 A%, 0.003~0.006MELE TV DRI
& e alginase DEANMEIIND T L Bc#E Lk
79 SEDOBRAE LA EROEASBE IR, Ik
B7vevOBAD LS By Y OBEORNE i
BETHBEDO LRI enBbhie (F4EER).

HEBIVRVVLOEBEDREE WM</ Av v a0
WEERNT 5 LIBRROEBEL B 0.1IM F THO
WATHAOVRIC IR 5 & & SHEE XN B A%, alginase DEEHIC
T 5 BRBEFHRPOBATH 0.04~0.05MKHE T
bolk. (FSEER).

REANILDEE TrXvEY — S DEEOE

Table 4. Effect of KeHPO, Concentration on Alginase Production
KoHPO,; (M) 0.006 0.056 0.256
NaCl (M) 0.4 0.4 0.5 0.6 0.7 0.7 0.8 0.9 1.0 1.1
Final pH 9.0 9.2 9.2 9.2 9.2 9.0 9.0 9.0 9.2 9.2
Enzyme activity (unit/ml) 9 1.5 8 7 6 1 3.5 1.5 2 1
Incubation period (days) 8 7 10 12 14 13 15 21 23 23
Table 5. Effect of MgSO, » 7H20 Concentration on Alginase Production.
MgS0y - 7TH20 (M) 0.002 0.052 0.102
NaCl (M) 0.4 0.2 0.3 0.4 0.5 0.6 0.2 0.3 0.4 0.5
Final pH 9.0 7.4 9.2 9.0 9.0 9.0 9.2 9.2 9.2 9.2
Enzyme actiyity (unit/ml) 7 8 12 14 14 10 9 10 12 8.5
. . 10~ 12~ 12~ 12~ 10~
Incubation period (days) 9 10 12 16 16 16 10 10 12 14
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Table 6. Effect of Sodium Sulfate on Alginase Production.

NaNOg (M) 0.1 —

— 0.1
(NH)2504 (M)
NazS04 (M) — 0.2 0.25 0.29 0.34 — 0.15 0.2 0.25 0.3 0.4
NaCl (M) 0.4 — — — — 0.4 — - - = =
Final pH 9.7 9.2 9.4 9.2 8.8 9.0 89 8.8 8.6 89 8.9
Enzyme activity (unit/ml) 8.5 10 15 12 11 24 37 35 44 46.5 45
Incubation period (days) 10 7 7 7 7 7 6 6 6 7 7
(NH4)2S04 (M) 0.3 0.3 0.3 0.3 0.3 0.3. 0.3 0.3°
MgSOy4 » TH20 (M) 0.042 0.042 0.042 0.042 0.042 0.042 0.042 00.42
NaoS04 (M) = 0.1 0.15 0.2 0.25 0.3 0.35 0.4
NaCl (M) 0.5 — — — — — — —
Final pH 8.0 8.0 8.0 8.0 - 8:0 8.0 7.8 5.4
Enzyme activity(unit/ml) 29 59 61 63 55 54 52 6
Incubation period (days) 9 10 10 10 10 10 9 7

WEEIRIRBAIVY U AT XD, alginase DA
EEASRVML, BEARLERNOBELFABALLE
BiEsoRDDTT VEVEEY — 5 0.3M BEOLZAR
DWCERTERYTORRHR, KEE vy s 0.02~
0.08M/1D@IMC X v, HOMFAEN, alginase DA
EELNE LRI Lisdotz.
AEOKOICHERY - XORACEE TPk E
RoOEND, ¥OEELAELERLESSBEED
BEICE D ¥ CEERIIINT % C Lk alginase DAEE
BREL, o THAAVPTRF ) VA XV HE
LIV EHERIAND . FRBHEELLTERLT v
=0 LB TH O RN LHRECHEAIELT v € Vici~
THic. alginase OEEICHENTHS DT NaCl OiF
FAAYORVIC 2HEDEEA 4 v & SOWBRY — %
WTiE# @ alginase OFEHRICRKIETHEYREE LL.
BEERED 1IREED 2ICRT LS HRY — 52w
HARAKEOBAI LR THL L alginase D4
EROMAMEES b, * LTRIBHEEBRLYERELT
HEMWOBAI LT alginase OFEADE LD TNT
Hot.

F Pl OET M D alginase OHEFECFED I WEE
bRAEFREIF6ELTDO2RELNS  (NHy)2S04
0.3M, MgSO04 » 7H200.042M, KeHPO4 0.006M, 7 v

X vEEY — & 0.3M%, NagSO4 0.2M, pH=7.2~7.4T
BORAWRESER- D7 vE Y B Y — 29, NaNOj
0.025M, MgSOy - 7H20 0.002M, K2HPO4 0.006M,
NaCl 0.7M, pH=7.2~7.4 D% boE 4D 10~15
& alginase ¥ Liz.

= 3

PR v BRI E Pseudomonas alginoliquefaciens
No. I D@k WTT7 V¥ vERGREER (alginase)
DFEEFFCOWTIE LT E ehl, COMKTRER
BETHY, PVvXVRRY SO BEOHM M & Hic
alginase LR MR T O TEL LTIV EVEEY —
& 0.3M*¥DIEAIDOWT alginase DEEAEIC AL & Bb
NAEERCONWTEDEEREHE L.

1. BEEEHOBRFBEL LTI Y E7HOD bELLT
VEY, WE, BBT VvEVIROWTEHE LR, BT
ZRFNFER 0.3M KX 0.2M (o5 & CHEEOHME
iz alginase OEEBOMAZRLEBELT vEY
OBACIZIAL MR EEIR b ok,

2. BEEH VRV BIMNRETH B, BHR7 VEVD
BARE, chbRERnT 5 L oEOBBBED
¥l LR A EREREE Sk,

3. HEE< AV Y ADOEREEL 0.004~0.05M T
HY, FRBAVY T LAOBRMIEBEDT VX VIR
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RERBAZHERE

V=AW BARF LL hotk.

4. BEORVECHBRY —S2FER T 5 & &, algi-
naseDHEFERHALHC ER L, BEHBSELYREELTD
alginase DRI BIIAEDOBRS I BIXBNHK/NTH
Y, NatRof S04~ A1 £ v alginase @ pE a3 R IE1E
AR Th T L Bbhlk.

FlBE OREE S (NHg)2504 0.3M, MgSO4
TH20 0.042M, K2HPO4 0.006M, PV EVERY —5
0.3M*, NasSO; 0.2M, pH=7.2~7.4 DR
alginase OFELICED L {, BYNCHER Licigkmn (7
VXYY —% 226, NaNOg0.025M, MgSO4 » 7H20
0.002M, K2HPOy4 0.006M, NaCl 0.7M, pH=7.2~
7.4) OBFADI0~15f0 alginase X Lic.

Gk P UBLSEENBORAI LAY TES
X, BEL, v XavBo 1 4FEKY (—HEEE)
DT T L5FREIME LTEHELE).

WD WS, BRI W B W RS 2 RS
Fel SRHEEZRCR L THRLL Y EHozrETS.

(E4pfbs3Rns, 1 33.8.30%8L)
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Summary

Pseudomonas alginoliquefociens No. 1 were cultu_
red under various conditions. A large amount of
alginse was produced in a medium containing 0.3
M (NH4)2SO4, 0.042M MgSO, « TH20, 0.006M
K2HPO{, 0.3M* sodium alginate and 0.2MNa2SO,,
and its activity was 10~15 times higher than
that of the enzyme produced in the medium
(containing 22 sodium alginate, 0.025 M NaNOg’
0.002M MgSOy4 « 7H20, 0.006M K2HPO, and 0.7M
NaCl), tsed previously.

(Bicchemical Laboratory)





