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The Production of Free Volatile Fatty Acid by
Microorganisms Isolated from Stomachs

of Marine Little Toothed Whales—1I

The free volatile fatty acid composition in culture

solutions from glucose-peptone media
Hideaki MORII

In order to ascertain the origin of free isovaleric and other volatile fatty acids
which were detected previously in the stomach fluids of porpoises, the free volatile
fatty acids in the culture solutions of the microorganisms isolated from the
stomachs of marine little toothed whales were studied by GLC. The microorganis-
ms used in experiment were 2 strains of bacteria, Corynebacterium sp. (Cl strain:
gram positive) and Vibrio sp. (VI strain:gram negative), and a strain Candida
tropicalis-like yeast (Y1 strain). Incubations were made by glucose-peptone media
(glucose 1.0%, peptone 2.0%, yeast extract 0.1%, sodium chloride 0.5% (V1
strain 2.5%), pH 7.0) for various hours at 37°C. The results obstained are as
follows:

1) Although the free volatile fatty acid composition in the culture solutions
differ by microorganism and incubation time, all of acetic, propionic, isobutyric,
butyric and isovaleric acids were produced in all the culture solutions.

2) Among these acids, acetic and isovaleric acids in both Vibrio sp. and C.
tropicalis-like yeast, and acetic, isobutyric and isovaleric acids in Corynebacterium
sp. were dominant through various culture hours.

3) It was suggested that in Corynebacterium sp. of gram positive bacteria in
addition to acetic acid, isobutyric and other volatile branched-chain fatty acids
were largely utilized, but in Vibrio sp. of gram negative bacteria, volatile
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branched-chain fatty acids were hardly utilized while mostly utilized was acetic
acid. o ’

BRI, 79 VA A » DE TR S Y FEBRY L LSRG #R» 2 BT &
BINTWB I ExwBRco ChODEELE LT, 4 A HEDEOREELRT 5 BB
L, Lietdo CA v FHERR EOMIIEREAL T 5Bt BUOEE AR I hTwb &
EREL bR, FLTAALAEOBRAC BT A MENOHEERS IOCBNERTDO 1 V&
Bk ¥ O EEERISTF B OB E LI oW T LB~ ER, 4 A B0 BRI
Vibrio 7o ¥ OHIEE2 RO NEEL, FLBEABERCIT v FEERY & OEREHEY
TN EHE I h T ie s &9 7 ER A L

L EEA A HEO BRAD S SHE U1 v FEB & OEREO SRR Y 4R
TENEN MBI, Fra—A e« X7 vEHLAE BV, B A RS s ERHE
AR A ST TA 7 r= F 75 74 —TL b1, TaBHEEEkRE LTk, MEDCY
BICL 7 5 2BHME L 7 7 ABEME © 2 O A ARPRO BRIERRERIRL, Lt
TIEHAT AR B S % O (KB IR IR S Ch b OMTRARS Z &0 FE XL bhlcDT,
CINBDOTWEL Y FRFN L EERE X OB 1 EEEY AV CERY T - 12,

2 B M B & & U F XK

HREE (AP BEOBREANLGEELBEYZ. D05, MEEE LT 7 Bk
BE o Corynebacterium sp. (Cl ¥), ¥ LU 7 sMBEO Vibrio sp. (V1 #0),
¥ LOBERE LTk Candida tropicalis BeEERF (Y 1H0) OFF3 Eika Av1co

BHOEE piEsEAREl (Fra—-21.0%, <7+ v2.0%, k1YY 405
9% (V1#132.5%), pH 7.0) %M\, MEDOV 1 HT128H, SIOMEOC1HER X
OFERHI 2437 C TR LIc, - OEEKO 1| BB rRARBRES GEARH) © 100ml
ML, FEREC—ERHEE Lt oo TEMHERIEHMROME S LT,

IS RFEBEOPEILFRS & FERIC L TiTR-> 7o

BEEGEFBROSITAREORAR 7RO 100ml 21 N-K#RfLr Y 7 4
VW CrRANES 17,000 rpm CLSHHE OB L, LB AT0C CRERM LI, i E
DITEBKE ML, 2N —FEECREE LicBES Sml OFMEE T4 MKESEE Y
Tt o oo RICHMIE L =B 0.1IN—KBRLT + ) ¥ 2R T CGERHERIRTTRE)
WIOCTHEZE L, ZhaxHks 23 PEOMIZN —RBTRIEL LT=~71T5~6
G 2 T o foo = —F T EAFEE > bV 7 A THAEREL, FERC=—T 1%
PR, BB A e 7T 74 —~CHMETiRo 1,

HAIAR G5 T4 — LD OFECE L Tl 77 A, BTAHIR IO
s PofES Table 1 7R3,

RBIEFROFES L OEERFEHD L ERHC L TTkole L2t TRRAR a2
FABBNEET D L 21 YV FERESCEE RS A REENEI R TO 55, BEME Tk
ERF L0 HHARETH S,



RIFRFREFIIERE 355 (1973)

Table 1. Operating conditions of GLC.
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Yanagimoto Gas Chromatograph GCG—500

Instrument
Column 20% Tween 20 on Diasolid S (80—100 mesh),

Column temp.
Detector
Carrier gas

Sample size

178 °C

He 30 ml/min.
0.1-0.2 ul
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Optical Density

culture solution of Corynebacterium sp.

4mm i. d. x 3m copper spiral tubing

Hydrogen flame ionization system, Hg 40 ml/min.
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Fig. 1. Growth curves of the microorganisms
used in experiment.
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Fig. 2. Gas chromatogram of free volatile fatty acids in the 24 hour
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Table 2. The production of free volatile fatty acids in the culture solutions

of Vibrio sp.
VFA compositi 9

Hours Tota/llgi)F Al P ion (%0
meq m Co Cs i-C4 ? Cy i-Cs
24 1.67 60.9 1.0 2.3 24.1 1.9 9.8
48 1.72 37.7 0.6 2.5 46.2 2.3 10.7
72 1.65 3.9 trace trace 91.0 1.0 4.1
96 1.60 53.0 0.6 2.1 34.0 2.3 8.0
120 1.49 51.5 1.0 5.0 23.4 3.4 15.7
144 1.44 48.4 1.0 5.5 25.6 2.9 16.6
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Table 3. The production of free volatile fatty acids in the culture solutions
of Corynebacterium sp.

Total VFA VFA composition (%)
Hours
meq/100ml Co Cs i-Cq ? Ca i-Cs
24 0.59 64.3 2.0 4.0 6.6 5.2 17.9
48 1.14 49.8 1.5 5.1 17.9 3.4 22.3
72 1.12 38.5 1.0 23.0  19.9 2.4 152
96 1.11 18.6 0.8 36.2 22.0 4.2 18.2
120 1.71 36.5 1.1 5.4 26.9 4.3 25.8
144 2.20 14.3 1.1 43.4 18.5 3.7 19.0
168 2.34 33.2 1.4 21.7 18.2 3.6 21.9

Corynebacterium sp. OFZE24FH B O BB TIREBRA B E 5D, RNTAL Y
FHEBIEL, et v, A VEE, THWER XOEREBIDR»r - (Fig. 2),
48~96i;: ] BT 21 T ERBB O BI AWK L, A ¥V iR R X ORAHE O£ 4230
mL, & A VEBROBEMOEEGIKED Tz 120~168w: [ B 21 Clk s E S AR,
BEHRHECHENL, COMTLERE S VEBROBEGIXELLEH LI, A7 nt v
e, FEBE IO Y SEBIEENMEf2BUAYBRRLRS, T roBHT
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Table 4. The production ot free volatile fatty acids in the culture solutions
of Candida tropicalis-like yeast.

H Total VFA VFA composition (%)
S
our meq/100ml Cs Cs i-Cy ? Ca i-Cs
2 0.37 76.7 1.9 45 3.0 4.6 9.3
43 0.41 67.0 3.1 4.5 5.4 9.1 10.9
72 0.52 72.5 3.0 6.2 1.9 6.2 10.2
9% 0.52 71.7 4.8 6.3 2.7 6.3 8.2
120 0.51 67.2 8.1 6.3 2.7 5.2 10.5
(T 0.50 67.7 2.7 6.8 2.5 6.7 13.6
£ =

BRI A A R & T SR AR D AR B X & R s X OB Tt h Th B -
Ty, WTFROBAEIC L A 4 » O FABRPTELE L T IERE KRR 15 & [F—B5
DIRBINAER IR T, L 4 47 O BRI TIERR & 1 Y HFEEB I ERSEIE
DK 5% Hd O e, AEOEBEYDOERRICK - Th, FEOFIR STk
REFFREOERYRL T, TALDEENDA LD ERERFCHELEL T iA
Y HHE I 8 OWBEEBIRHERC WL LD HENTHEYOIERC I v ARSI hiZ &
BRI ELZORD,

Vibrio sp. D24~T2RsHEEEW ks LU0 Corynebacterium sp. ©48~96: R Tk
BEEHERE IR ELRE BRIk, Licddo T2 ORI &R A B S 2 R E R ARG R
EFDOREININGHEAFC I VFIFINRTW2L0ELELONL, ZO%E, Vibriosp.
T EEHERRNE R R O BB IRIT B & NI E O BEE IR b, BRRLAF O KR
TEREERITIT & A BTN R LI, Fio Corynebacterium sp. TiLEFAD 14 v BEBIT
BLUWEBNRSR, &0 2 213120~1688 MEETIC S\ T L AEET, Lichis T Vibrio
sp. TERFBINBIEERO KT SIEBRTH S 2 &, Fic Corynebacterium sp. TiLfiE
BR DA v BEER 7 & O EMMSEIENTTE G Z<FIAIRTVW L L DO LEEIRS, 1L 2 BN
Tix Vibrio 2MEERELY, Lo THEHNTERINLTHA O HHELIEHHRD 55,
HHEAR ISR A D\ T O RE A BENCER S, OV TIA A 7 AR
hadokBbh, A vrliliRica Y FER EORLMSEIRBS % B HFET HHEE
L ISBHEIND L5 THD, 14 E Vibrio i HA RS WIS R SEIE 1R © A5
SWA Y HFER T Y BB, S OBEREA 4 r IO KRR FERED & X
BLTWD, LALINBDZ ERDWTIERAERDL i, F o@tash &bl
AN HDBRNREBLEIE L B0 TIORBHYET S,

T FSAEARNE VT BR D A4 BB D\ T, Bifk7s FOBESEHIRIL 74 = — AREE L #E 2
bhBR, AV EFERLEOMSERHREL 7 L2 — ARBELIIE L\, KT 58I
BIEATER S h 2 EHHER AR R I X 57 1 VBBOR T 3 /7 ERTAER I h



90 FIE WBEEEA v DEPIL D LB & 2 RS AR O Ak

6.7, Lichi> THEIOBEL Zh & AEEORE CERUSRBIB AR I b0 L E 2
bhb, ZHEDWTIHAEILIBEF I T HE R b,

= #

ANHBEOBRN» LML I-ME (Corynebacterium sp. ¥ L0 Vibrio sp.) B X U'E
(Candida tropicalis ¥EFERE) A, A a—R « X7+ VvESNWC X D EFIh b
B A AR T AR B2 R I L DR DB R & 187,

1) BFER P A & e IS AR AR D AL B L A B i b X OV M /s & T h
hEigo Twies, WTEhOBETLEREE, 7 e ed vk, A VR, ERERSIOS VE
EMrERIh,

2) ZhoDJEIHED 5, Vibrio sp. 3 X OBROBER P CIXERE L A ¥ HFEEL,
% 7o Corynebacterium sp. OEREHTIXEER, 1 YV EBEBRB L0 ¥ HFEBHOKBS % b
DT T, ‘

3) 75 »EEME @ Corynebacterium sp. TILERD LA ¥ s & OELMEEIRNT
Bb & FAIhLD, 77 2BEMED Vibrio sp. TIHERMEEHRIAKVFIASH
T, FORBGNEERTH D EE 2 bRl

X [

1 FHBE -« SERE— BHKE, 38 599~605 (1972)
2) #HHFHE - FEE 38, 1177~1183 (1972)

3 HIFFHIE : FEE 39, 333 (1973)

4) FHFER . $EE— FEE 38, 1035~1039(1972)
5) FR{LFIEE - RRERKE : £Mk, 37, 302~305 (1963)

6) K. Le-SHAZLY : Biochem. J., 51, 640~647 (1952)
7) K. Le-SHAzZLY : ibid, 51, 647~653 (1952)



