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A Method for Rapid Detection of Alginic Acid- digesting Bacteria

Takahisa KIMURA

Abstract

(1) A method for rapid detection of alginic acid-digesting bacteria is described. The
method is as follows:

a) Medium; For land form bacteria, nutrient ager plate (see Fig. 5) containing 0.75 %
sodium alginate is admirable (optimum concentration of alginate is 0.75-1.0 %, see Fig. 3).

For marine bacteria, ZoBell 2216E!1) agar plate containing 0.75 24 sodium alginate is more
suitable than 2 other media (see Table 5).

b ) Procedures; The plates are dried overnight and are then spot-inoculated with actively
growing cultures on agar slants. After incubation at suitable temperature for over 48 hours,
0.5 N sulfuric acid (sulfuric acid concentration has not effect on this test within the limits of
0.5-2.0N, see Fig. 4) or 70 % ethanol (see Fig. 1) are flooded on plate surface as preciptating
agents of alginate. The presence of alginic acid-digesting bacteria is indicated by a clear area
around the colony. Furthermore, the pH value of the media does not effect on this test within
the limits of pH 6-8 (see Table 4).

(2) By the use of this method, 275 strains of aiginic acid-digesting bacteria were detected
from 1523 strains of marine bacteria (see Table 2); on the other hand alginic acid-digesting
strain was not found in 49 strains of land form bacteria (see Table 3).

(3) It may be possible to count of the number of alginic acid-digesting bacteria by the
application of this method on the plate counting method (see Fig. 6).
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Table 1. Alginic acid digesting activity of isolated marine ager-digesting

bacteria, when grown in ZoBell 2216E medium (agar free) containing 0.25 %
sodium alginate at 25°C

Reducing sugar (equivalent galactose 7/ml)
Strain No.

48 hr 96 hr
Ag 3 82 738
Ag 4 37 42
Ag 5 164 722
Ag 6 104 667
Ag 7 214 747
Ag 8 36 652
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B2y —~xOE% 0, 0.25, 0.5, 0.75, 1.0KU1.25% L% 2 L5 &R, 70oPREERI O
Ba LRROEEE DO 2HRAVREE L TT7 A ¥ v EBIESE 2% spot culture L (25°C, 48B5[D,
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CaS0, 1.0g, #i%7K 1000ml.
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Table 2. Number of detected alginic acid-digesting strains in the isolates
from water samples of several sea areas

Total number of Number of alginic
Area Year isolates acid-digesting strains
North Pacific, Bering Sea and
Okhotsk Sea 1958 711 249
North Pacific and Bering Sea 1959 (1) 706 25
Pacific Ocean (East off ’
Tohoku District of Japan) 1959 (2 106 1
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Table 3. The tested microorganisms of land form bacteria

Salmenella paratyphi A Bucillus mesentricus fuscus

7 abortus equi 4 mesentricus ruber
7 paratyphi B 7 mesentircus vul gatus
v reading 4 megatherium pumulus

Vs
v
V4

typhi murium
paratyphi C
cholerae suis

megatherium NRRL B 739
subtilis PCL
subtilis NRRL 558

7 nagoya 7 prodigiosus

v newpcrt Vi butylicus

7 bonariensis r denitrificans

7 typhi ” tumedaciens

v enteritidis ” fichira

7 dublin 4 lactis immobilis

” pullorum ” natto

7 anatum ” pasteurii (Miquel) Chester
” london Bacterium xylinum

wok st Y Am e oo 20 WEw: s Table 2 W o0 19684E EIC D HE L 2 BARITHE R, <~ Y v VR A K — Y
7 YE R YEEEBI G T v = v BRARIC X 9 AKH ~AELS00m oA & 9 HRIL 2 A ¥ BE AR
B LM R IR LR B RS G, 2195045 E (1) HdbkBIERG < — ¥ o 7 i, 156945 (2)
=R CRSS RN oS KE L Y J-Z2. MHREAERE CRINL 2BA L D> CMATEE
=, i Fi ZoBell 2216 E #3h TR 2%, MRS E T oL 0 TH 5,
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Salmonella give Proteus vulgaris Hauser
” newington 4 morgenit
” sen ftenberg . Pseudomonas fluorescens 33F
Escherichia coli 7 Jluorescens 43
v coli (0-55) ” fluorescens Migula
r coli (0-111) Micrococcus perflavus Bergey
7 Jreundii Sarcina lutea
coli type
Coli form ¢ inter. type
aero. type
% E& v

RIE D pH U Z OB ARARBRBC I T T REY A2 DI ROITERBR Y 17O, ThOLET
0.75% 7 L ¥ v Y — XTI ZoBell 2216 EFERISGH D pH % 5~ 922N FNHE L, ERIMicHT7
A ¥ yBROGEME YR U CEENEO 4 BERCERIMCERL 127 1 ¥ v TSP 3 d2 el
LU THEBOERY 701 FF Table 4 (RTINERELY B, THOHHENROE S pH6 ~ 8 ORiFH

Table 4. Effect of pH values of media on alginase test

. Activity | Growth . Activity Growth

PH | Strain No. | 0% 06 hr | 48 hr 96 hr || Strain Noo | 4o og e | 48 hr 96 hr

02-1 | — + + + | En ol + + + +
s | 062-3 | - + + + | En 10| + + + +

um-3 | — + + + | En 11| + + + +

1241 -1 | - + + ¥

1032 -1 + + + + En 9 H +H + +
6 1062 - 3 + + + + En 10 H H + +

1175 - 3 + + + + En 11 + H + +

1241 -1 | + + + +

1032 - 1 + + + + En 9 + H + +
, | we2-3 | + + + + | En 10| # 4% + +

um-3 | + + + + | Bn 1| + mn + +

1241 -1 | — + + +

082 -1 | + + + + | En 9| # H + +
g | 1062-3 | + + + + | Ea 10 | # H + +

ums-3 | o+ + + + | En 11| + + + +

1241 -1 | - + + +

02 -1 | + + + + | En 9| «+ + + +
o | 062-3 | + + ¥ + | BEn 10| + + + +

u’s-3 |+ + + + | En 11| + + + +

1241 -1 | — + + +

Strains 1032-1, 1062-3, 1175-3 and 1241-1 are marine bacteria, ZoBell 2216E medium containing
0.75% sodium alginate was used for test at 25°C.

Strain En 9; E. coli (HL.I.LP.H.), En 10; A. cloacee (H.1.P.H.),En 11; A. aerogenes (H.L.P.H"),
nutrient agar medium coutaining 0.75 2 sodium alginate was used for test at 37°C.
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Table 5. Effect of composition of media on alginase test

Strain No.

Medium I

Medium I

Medium I

Activity
48 hr 96 hr

Growth
48 hr 96 hr

Activity
48 hr 96 hr

Growth
48 hr 96 hr

Activity
48 hr 96 hr

Growth
48 hr 96 hr

1031-2
1035-1
1035-4
1036-3
1038-1
1038-2
1043-1
1045-2
1045-5
1056-1
1062-3
1126-5
1141-2
1166-3
1175-3
1204-1
1241-1
1241-4
1241-5
1242-2
1243-3
12442
1245-1
1246-1
1249-4
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HGEH SR b, —HRMEBEOEEICIZINERH T, KKk Y RBPO 7 A F v BSHEOE
WEHTETH S 2 L 2 BHL,
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LB ] ~VOREYBIEMICEET 210, 07 L ¥ vBSTHEBRIC kT, —RiE s
R, (FEEHNE T3 ZoBell 2216 EXSih 2 BB M L LT, ThEIC 0.75% DENI T A ¥ vBR v — X%
MUSER & LT, Bimic 8B % spot culture L7 (BTE T 37°C, ##E Tl 25°C T 4885~ 96kF
D, T 0.5 NBIERERV N 70287 4 2 — A 2EEMT 2 Z LIk DERICT 1 ¥ v BSEE 2 8HT 5
I LEHTIRETH B, (ZOBRAREEICE TN E U TEREBOHRGIEEIN3) o Ko pH i
6 ~8 DREFHTIZE LA EERITBHLNE V. 2 TABIIERD FBIC LR L >OBRHEERPEL
N, SOOIz OV TIThh % screening test IJJSHL THRH THERITH 5 £EL LN 3, AL
K ZOMOERDICE TN 571 ¥ vBHFBEEOEENEBIEI B 2ERERBIISATSZ L)
TBETH Bo K BABIC & VELHSOFEETHRD bR L 1 BN E 15008 74 ¥ ViR RE
MYUBHHFEET 52 L7208, SBRINEOFFEFRT 21T 2 LUBERO 74 ¥ v BRI TR B
BRICBELWI LICBARD THES M LEX 2,

= 9

Bt 7L A VRS OB OV TIRE U 7-85 R, screening test: & L TR OIN X S 1R
BLLV 740 IR T BERg (Fig. 531 , AR Tt ZoBell 2216E ¥t (3 B
3 C BT U oSS A 0S8, Table 58 2 EBEEMH L LT, INFIC0.75%0ENT L ¥ v
By —x%%m (Fig. 3 2R , ZOPREHEICHEREY spot culture £ (ATE T 37°C, BRETIE
25°C, Jlo48BERALI L), 7 ¥ vER v — X precipitating agent & LT 0.5NGif## (0.5~2.0N OEELE
HTizkEs v, Fig. 4 B , Bvi70%7 4 2~ (Fig. 1 21 2EHmCHENT 52 L2k Y,
TAE VB RE T EEEFC BRI BT 5. K BARICST A0 pHIt, 6~ 8 OFEH
T & A SEIMMEEIv (Table 42D o FLARIBRZOMOREFIIETh 7L ¥ VB
BB DR BRI EIRIC B 2RSS T 2 2 LS TWRETH 5 (Fig. 6 2D o KICABIC L W
RO BRI 152361 oW TR L LR RSO 7 L ¥ vBSRE s S h iz (Table 228D 28,
FRE R OB HSRE L 2 V9B DV TORBRTIE 74 ¥ v E S BT 5 b DI REL 0
2o

B2 IEE S, AEBROMBEEO—KE LT ¥ vEE Y — &SRB PR o 42 % Ty~ fodbigg
EERSEF DN BT RICHE YL, T ARBRRTICY W RGHERY 2 2 518 L TR ¥ o oG
HeEB i O EBR b T 2 AR EN % TV S o (SIS L S 1 A R OB T 5o 1 B ADGERERO—TNIR
HERPEFRE_ LD LDTI ISR UTHEYRT 50

(BRI OB FIIBASEE AAKERESEFASIIE O THRE L )
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Fig. 1. Seventy per cent
ethanol was used as precipitating
agent, showing clear area which
became visible around the colony
of alginic acid-digesting strain,

Fig. 2. A solution of 1 N
sulfuric acid was used as a precipi-
tating agent.

Fig. 3. Influence of sodium
alginate concentration, showing
that the optimum concentration
was 0.75-1.0%




Bull. Fac. Fish., Hokkaido Univ., X, 1 PLATE 1T

Fig. 4. Influence of sulfuric
acid concentration as precipitating
agents, showing that the concen-
tration had no effect within the
limits of 0.5-2.0 N

. @

Fig. 5. The picture of the
clear area when the alginic acid-
digesting Enterobacteria were
tested with nutrient agar medium
as the basic medium

Fig. 6. The picture when the
application of alginase test for
counting of alginic acid-digesting
bacteria by the plate counting
method, showing it may be
possible (The sample mixture
was prepared with alginic acid -
digesting Escherichia coli H.I.
P.H. and Sarcina lutea in this
model experiment.)
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