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Effect of Sodium chloride on the Enzyme Actions of

Cell Suspension of a Halophile, Vibrio sp. No. 10

Tadataka TANIGUTT

A genera] survey has been made of the enzyme actions on a moderate halophile with considerable high
salt requirements, The cell suspension of the test organism was able to oxidize glucose, citrate and
succinate, The ability to oxidize glucose and lactate was most active in 4% NaCl solution, while a ca-
pacity to use succinate and citrate was gradually decreased by increasing the concentration of NaCl, This
organism also shows to deaminate weakly the amino acids (alanine, valine, aspartic acid and leucine),
but the activities of amino acid deamination varied in accordance with the change in the concentration
of NaCl in the reaction mixture and with the amino acid tested as substrate, Leucine was deaminated
higher than the other amino acids and its optimum pH of deamination’ was about pH 8.5, Enzyme
activities of the cell suspension on glucose or leucine were more stable in 6% NaCl than in a low conc-
entration of it, Leucine deaminase was unstable and the activily against this amino acid decreased rapid-
ly in 1% NaCl,
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FREEREEEDRTFE Extreme Obligate Halophiles OBERIEAIC OV TOMRIIL L 5 TH DAY,
Moderate Halophiles -5\ Cit g4 Vibrio costicolus DEEGRERL (VL Micrococcus hulodenit-
rificans D nitritase K OABBKEBED L OV TORENRBRBCTERN L5 Th 5.

S 2 BROIFEMMBEOREF T T2 RERCLOEF THIMEHOBE KOV TR LIS, 4
[EV3Vibrio sp- No. 10, Facultative Halophile D#iIREKR A A L -z OBRIEACH T 5 AEBED
My Rz, ARBIERAE O AR T 5 RN —RA R %255 HW A2 OTEL LTEE
BECEEBYIKEERROT $ /M7 I 7 BRCOWTER L.

BRI ABDKELD, HIHBEREREEY B Ol RER BB O S8BT LIRIC 2 A TR
DEEETS. ' ' ‘
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1. Vibrio sp. No, 10 OBERUVEZRBROBRKZIEBCHI S EEEREORE

REOREFIEE & e D2 WERHED 512D 2« OFREEE R OMERRIC DU T Thunberg B XoCHRE L7,
EBRBEOAY : 6 REXEHTHANER, 30°C, URHEE,ADEEDIZY LV, 6%RIEK
T2EGHE BORKBCBRB L. BE (RREEOng/ol), SEE0-5°C iR L.
BKEERORME : Umbreit &4 OFEICPESKROML FEhi Lz, 4/s0Mol FHEEVEW0.5 ml, /15
Mol ZERIZER (pPH 7.0) 0.5 ml, /20,000 A5 V¥ 7/ —¥1.0ml &U%{‘Eﬁ?ﬁ%@l.oml%jﬂk, Zh



118

CARE ORI BN WEKEIIAEKE N2 428 6ml & L, 30°C, 0MRG ek,
EBRRER ¢ Table 1 RFER UL EHENE ABELZHIBLEL A3 CoFAREEREIREHELY
Thote, B 1 %RERELY S S S RERECNTI VRIBAETS. RO 7= VvBER2 7
BITAREEDCP VRIS IEATS. ThbOFERNDRCHENE ARITTEEEROFEAC LS
Dn B MIETC BT 5 EERS A bAREECERET 2 23 EMEERC X bRTRE IRy, 1
BREWEECHT 7 = VEBERO =~ 7 BROBEITTRD bl NVER SRR OB LITFED B s olk,

Table 1. Dehydrogenase activities of the cell suspension of
Vibrio sp. No. 10 on the various substrates,

Substrate NaClg (Mol)
1 (0.17) 4 (0.6) 8 (1.44) 12 (2.24)

Glucose 173 413 311 35
Glycerine 3 8 Iy 0
Lactate 111 195 143 95
Citrate 19 8 0 0
Acetate =7 14 18 0
Succinate 30 20 18 0

Activities were expressed by 1000/Methylen blue-reduction time (min.).

2. BEEHXZERCHTIMOEREEDE

#02 Vibrio sp. No, 10 DRHFICH L NasSOs 2% NaCl KRS E# LES & L2 D NEREE
BBKEERICH T2 NaCl, KCl, Na,S0, KUt MgSOs DEBCOWTER 1 & RO HETRRL
7.

Table 2 1277 Lzt KCl Ryt Na,S0, T NaCliz£d (0 LEBILK L MgSO.m#4130.6 Mol
OEMTEL ZoEAMNRIEShS . ALABHOEEEIKEFERIRET OSSR L TKCloZE L
HBHOVIS ThS.

Table 2. Effect of NaCl, KCl, NasSO4 and MgSOs on the glucose
dehydrogenase of the cell suspension of Vibrio sp. No, 10.

Salt added Concentration (Mol)
0 0.6 1.2
0.17 Mol NaCl+NaCl 160 286 154
v s +KC 160 275 200
p # +NagSOi 160 241 200
Y 2 +MgSOy 160 0 0

3. Vibrio sp. No, 10 @7 3 /JBET 3 /ERICHT3EEEEORE

REEC X AENROEY L RIBEELEROLL 7 ¢ VBT AIER, BT 3 JBESEL
T7 VE=FYEERTHIEACOVCTRRBR L.

EEEEORES : EE 1 L RECER L.

BT 3/ ERDME « Mo REERK3.0ml, M/2SEEERO. 750, HAREIKL.0 mlic REKSIX
KRR FTEREREC LS M LAE 10ml & Lz, 30°CTRIG X@7B15% A7 + 4 A5 AHE
(5% H3S04475) 2.5m! FRa¥Em, EELTHb7 ve=YEZHE L.
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7 Ve = Y OEBIAFMBEER (pH 10.1) T7 A7 ) # ez LI0SMKRSEER, hERCK

OTHIE Lz,
EEBRER

Vibrio BHEOB7 ¢ 7 1EA L BEIBE L oBIRICOWTIL,

Iyer 45> 23 Vibrio

cholerae D7 A AT ¥ VBT 3 7 fERRAEN T WEAIZE L REE LI hAROFET BRI
IBi7 3 /795 r®EL, MREOEEEYZORELEL TS,
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Fig. 1. Effect of the concentration of NaCl

on ammonia liberation from the cell
suspension of Vibrio sp.No. 10.
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Fig. 2. Effect of pH on deamination of
leucine by the cell suspension of Fibrio
sp. No, 10 (at 30° C, 2.5 hrs.),
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Fig. 3. Effect of deamination of Jeucine on
the cell suspension of Vibrio sp. No. 10
cultured on the 6% NaCl broth agar.

Vibrio sp. No, 10 TI¥ 7y v v, 7=V, v7

Vv, rA VY, FAEIVEERORT ALTF VIRE
BBBET 3 2 TAR—RCEI TR, KRROS
BREEERNOBAR L7 Ve = Y IMENKREE
o SRR IR & a0 O T\ Fe b A3
Plasmoplysis DEELE 2 bha, LOBREZ R
+% L Fig. 10 Ths., HbEEEREPTIIE
BEENTHLLDEL D7 vE=YRRADDOND.
ZoER & LTHERE. b7 vE= YARE LR
y RS ERITIRE L7 3§ VEBEOR 7 3 72 XD
T BB TR,

73BT I s EALRERECEE DL TIT
73 BOBEC I O TEARTHLET AT F YV
Bk 3% NaClimCled LSBT ¢ 7 FA 'L,
TTY Y, vA Y VRO AR I VBIEE -9 B RE
HEEEE DD,

R A Y VDWW THE 4 FE L BB LiciE R o\
WRBE, 6% NaCl Z&ETHHACLOEH pH
11.8.5CH T E. coli TgFBME 75 ) fR
Thed X EAT 5 (Fig.2).

FHELEE (6% NaCl) THEELBEORBERE
DEENL Fig- 3 oML T6% MaCl THRED L RBE
L, 12% NaCl R CiIRa L rA Y v b7 vE=T%
AR Lis\s, R BI1212% NaCl TR L BA1% Fig.
4 o 12% NaClIeRATdH7 1 /%75 . EFR
ELTOREFTI VST I VIFROFTHRS D
IE B Fig. 1 OfER L fbe® 2 MR oS
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Fig. 4. Effect of deamination of leucine on

the cell suspension of Vibrio sp.No, 10
cullured on the 12% NaCl broth agar.
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i, TORBCIL b0 LRSS, D FEERE O MIEISERERE LV L BRERETRT
Plasmoptysis SDOZ & —RE 5 T5L 5 Th%.

4, BHEBOEEERAZERUCOSSVUET I /JEROREEICOWT

Vibrio sp. No, 10 OWRERFOR 7 3 /@%Lobf@%@%ﬁ@%ﬁ%ﬁﬁf%ﬁbt=EK&%@

BARCA DR b ERER DR EEC DWW LT R,

BEEREROAY : EBl LAROFETEREEECREBRELARL 71°C KL,

BKFRRVHRT 3 /EBORE : 6 % RERE, 30°C CRGIRER 1IR3 LFE—DHFEC L HH
E L.

SRR EREROPEENARFEAORERE Fig. 5 1R Licind 6 % REKAFCRTLH
BUIRETH O, 1.5%REKFTII 4 BBCEOEAREEEZR LT UBREHBET LA, &
HUEE S L, Plasmoptysis SLOBEIT L 50 LBbh %,
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Fig. 5. Stability of glucose dehydrogenase Fig. 6. Stability of leucine deaminase activity
activitv of the cell suspension of Vibrio of the cell suspension of Vibrio sp. No,
sp. No, 10 at 7°C, 10 at 7°C. Per cent shows the concentration

of sodium chloride,

g Y VBT ROV Fig, 6 IR Lic, BlD 6 % KRR CIR4BMIFEES S RETH D
fedhy 12% REK TR S HHBICHALNIFEARNEED, 1 %ZAEKPTIL4FHBCZOEATL R
¥ bhiehote, EgamifdT) (A Dhalophilic enzyme [ZZKBKIC X D R M AEEREIND &
EEBRELTEH, FHEROGEIE w14 v YBT3 VERESMEBREREICN CRREER S D
Plasmoptysis &£DEET L 0 HEWE TR Licicdn il B Tilin s SEFISE RO -CE s
CIRETHDHLES

z 3

—RCIRER T FREAEIC L 0T Plasmolysis %3 & T ARBUAENE OB AL RRE RE O 2
RECHBEORTH D, BERFREUEOBE IV IEBBEC IO INIHRILTOREYLL 51T
5X5Th5.

Robinson 48> |3 Micrococcus hz’odemtrzﬁcuns oW THIBEROREEEIIREOCZH L b HEL
nitritase RO KERRIEHREET RERECIMZELVWELHE LT 52, FEEFECHE
WEERNFET AL ELC B & Baxter 493 X Vibrio costicolus, Pseudomonas salinaria [
O Escherichic coli © 7Y 2 ) VBUKEBRCKET 2 RKMEAREREIR«REZHBEOKEST
ot & L, IHHESELO LR —HEEIC 2O\ T M OB EEDUK R R KO E Y O S KRB R OF
EEREL TS,
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Vibrio sp. No, 10 OBEEIZ OV UIEEEXROABREORKRIERACr A ¥ vEDH 7 /1R
EWMFEFRE (6% NaCl) WETIKEALPL b MiD s = vBRO =~ 7BOBRKREAI D b
B EWREBECZ ORKERE R LN S W ATHEERESRIC X 50 EMEH b Cidinw.,

MR AT A BRI X o CE O MBULEEREBNER Y, TREAC IO EREOHEE
BB, RETRE X > THIFC Plasmolysis 513 Plasmoptysis % 5[ L, Mgk ORELoERE
EEDOEMIAEC O CHRECEAOBEY b bTh0 L Bbhs.

HRE OB RIEATEEC X o CRHENSIRIERHERNEE 2R Lcsdh, S« 0BERHBRT %2
LERERRICOWTHNDERETHS ).

= #

Vibrio sp. No. 10. Moderate Halophile D¥EIK OBERIFAIICHT 5 REREDOHEE R,

D WEE A8 7= VBRO s BERBEL, CONEEEROLEOBKRIEMIL% NaC)
TRATHORA, 7= VERO =~ 7 UL ERE RIERZ O A2 ore.

D mAVY, TV, TI=VROTAATEVBERR T ¢ 7 LA EOERBILES vy v vk
HRpsE D, 6% NaCl wplF b e v V7 ¢ 7 EAOEHE pH 138 5MhEICH D, XEDEER
HREEIEERERE X VBB I,

3D BEBRORAY VT I ROBEERKREANMEREREL VD 6% NaCl LR TERETH D,
Bice A v VBT 3 /AL 1 % NaCl b CEINCE DIEAMMET Lz,

X Bk
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