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Production of Amino Acids from Waste Soap Liquor
by Microbes

By Hiroshi MASUDA and Hiroyuki MURAKI

Fermentative production of alanine was experimented from waste soap liquor
by strains isolated and selected from soil and cheese samples. Waste soap liquor
was previously neutralized, filtered, evaporated in vacuum to contain 30.06 9
glycerol, and filtered again to remove crystallized sodium chloride. The medium
contained 3.3 Vol. ¢ of this filtrate, 0.4 9 urea as nitrogen source, mineral salts
and yeast extracts. Alanine produced in the medium was about 6 g//, with possibility
to be increased by modification of culture method. The best yield of alanine was
obtained by a strain similar to Brevibacterium incertum. Waste soap liquor was

found to be as favorable carbon source as pure glycerol.
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1. #HATARK

AEBRTHAL AT ABRRKIFREZFERE L, 7V VETELNALLDTHoT
HEE, M7 VI VEEET D, CNEEBRTHMTHE, FFECRBEDOHEMLF IV Y
LEERL, BOLFZEETHDOT, FHELAENIUETD > oo BHEICIIE 4 DHEM
ZZbNBHN, KERTIZEREASFEL LT, ROXHICHEBBLTHEMAF Y v L
X, ABETHEFEEY AW,

ATABRELL AL 495ml DR THERERZY M2 TPH70 FTHFL, —BABEL
THERT S Wk BREEAID 703 =y 2beH) RBRELI. AWFDT VY Vit
493%, HALF TV v nix782% Thotco CNEHBETHK Ve BRI/ D ETHIEL, 7
W BTV v 2k AET5H, AHIE7 V) &Y >~ 3006%, #Hibr Vv u2249 %
ST bDEIoTc, UTORRERWT, AFARRKSE LATHRALLDX, ZDA%K
Thhbo

2. % # M K
Tase I RTHEMROEREEFEH L.

Tase 1
{5 s s D FE X,
Composition of the Culture Media Used

Sign M-1 M-2 U S5 G
Waste soap liquor® Vol 9 — — — 3.39 —_
Glycerol % 4.0 4.0 4.0 — 1.0
(NH;):SO4 % 1.0 = = = —
NH;Cl % - 1.0 — — —
Urea % — —_ 0.6 0.4 0.4
NaCl % 0.5 0.5 0.5 (0.7)D 0.5
K,;HPO, % 0.2 0. 0.2 0.2 0.2
MgSO,4 - 7 H:O % 0.04 0.04 0.04 0.04 0.04
Yeast Ex. % — 0.02 0.02 0.02 0.02
Glucose % — 0.2 0.2 0.1 0.1
Fet+ b ppm — 2 2 2 2
Mn++ © ppm — 2 2 2 2
CaCO;® % 2.5 2, == — —
pH 7.0 7= 7.0 7.0 7.0

a) Neutralized and evaporated to 30.06 % glycerol and 22.4 % NaCl.

b) FeSO4.7H:0 was used.

c¢) MnSO;4 - 4H:0 was used.

d) Heat-sterilized separately and added to the medium when inoculation,
e) Corresponding to about 1% glycerol.

f) Contained in 3.3 Vol. % waste soap liquor.
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(1) 7 3 /®nckl+ 5 Paper chromatography (LI PC &M&E2)

Ak HEEAHL, No. 50

BRI : n-7 27 — Vi EER ik (4:1:2) 8L 7=/ —vizk (10:2)
BEAR : ZRTC LR, K LERINS T 3 /REIKERCT &S, —RLTHR
DI BEDATRE T H 2 e DT, ZEXXAWEAWE -7 87 — v BER KL X 3R L
FExE bHW.

HE: KEFn-7 27 — ik Lz 019 = ¥ Y YBEK

(2) 7941y vyOEEHE

Harvey B ('51)% DOFFEEZR L, BLEEX AWTEE L. &k 5 ml iz 10 N itk
1ml &%, 10FM < — 7 vl U imigRRIif 2 bk T 5, = — 7 WV AEEE il
LTz —7%EE, 7V &) YBECSU CHYRBECHIZT. 0 2ml 2l
BE LD, 2006502 ml Nk, LBET D, bHBRICKBR(LAI VY Y L 028 g
BB bL, 30 0L EMBT B, KT ¥R 5L ERWT VI~V 2ml %
Mm%, 74°C DGRIETLOSMME L, BELTHBRELDEET S, BEIE2mI D7 v
— VT2 EEE, BERE LB EADLED, NABERT7 va—vEEBEL, Slclcl?
R RN, ZDb5mluk LD, 66.6% DR 3ml L EHEREDE 7 v LR VIRE M
ZWE HBRIFT2RMMBAL T ) 2 ) Y ABLX BB, BH L THBIME 87 ~
=V LEDOBREEE ML TCEFTAE/ v 2B VERTL, SDHEBET HMBE —
G7 vE=V LEBER YT VBRI VIKTHET Do ZOWEMENLDL T Y ) ¥ DRR(LDT:
DICEBEINCEH v 2BBY ) DEZRD, BREDO 7Y 2 ) vERFHE LI, 74576¢g/1
DEI7a LRI VEHED 1mlix7 ) &Y v 1mg it i35,

(3) 7v==7REERDEERFE

BEED KL ot THLOLRABICBEBREDIOYRHEF PV Y LEMLTT A UL L,
45°C T ST LLBRLT, I B7 v==7%—FED N/50 Fifpic BIN&
L, BETAHHBY NSO MY ~ X THELT7 ¥ E=7 BZHT 5,

(4) RFEOEELE

TUT —EED Lol RKEEBHHL, 5EADKTHIBMIEEL ML, HmE
WaEABLTEBED T Va—ve 2—TVRIEK (4:1) ORICEE, T HUHBEYE
OTEEEHRL, Hy vy —¥EREERAUTE, cOovv7 —EO@#4EE vt — D
Eraaicmz, BRLCERE—BEMEBEL, &8T5 7 vE=7%EHT 5, Blic
ERLLEMDT v E=7 ZEF|WTREELZEHT 5,

(5) 77=vDEEFE

PCRLoT7o9=v%DHL, 77=VYDAXy MTHYTHHWSETTY, FKIEK
THEHLT=Ye F I vEY ko THBEELT.

(6) H#HLF Vv LDEEFE

THERER R R i & 2 oo
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(7) pH olEHE:
B pH #HEa#kic X b, pH 6.8~8.0 % phenol red %, pH8.0~9.6 (% thymol blue %
AW,

(8) HHABERDOLETEONE ik
B BHERTE FPW-4 BDEE L B4 AV, EHE 500 mu TRAEELHEL, chk
EHOEBTEDEEL L,

£ B & 2

1. 702V > X D7 7=y &bEDdHEBD SR X OGER

RO TFHRRE LCERZ ) € ) v REFE LTERDOT7 7= v HEREML S 5
TR & BRI B BEL 7o

(1) & B &

WRIR TR L A= 288208, # - 24 & (Fv~—-27828, 77 v21 &, BEA
EL1R) ZOEE L,

(2) & B # &

M-1#24s (Tape 1) 20ml %2 50ml R=/A7 7 2 22 A/E LT 110°C, 5 5RE8E L,
i 0l g 0SBRSBI ERA, BRILT, B4R LR35 306°C T 30 Bk L,
BB BEKTERL, 74 3 vEX L TCEREE DT>, BB Lfrau=—%7
12 YBRFEEC )DL, IHLEFHREEYHEL THRE L. SEINC-EKIIR
0BT b o 2,

(3) 779=v&REDER

BIECHBES N I0RDOBEHRERN L TRDEAICAZ ) —= 7 « FR M EfFo TS Y
) ¥ EDT 7= ERBEDRVERRE BN U,

5ml D M-2 55 (Tase 1) % 15x170 mm ORBREIC HEL T 110°C, 5 HRIBE
L, Zhiz 30°C T #) 20 Beflifinic s B Lz 7' A 2 v ERPE, HHHRE A EE L,
1607 p.m., HRAE 72 mm OEEHFEEMI X b 30°C CIRBkE%E L1, 5%2, 4, 6HH
CEBEDO—HEH LD, PCIRLD7T 7= vEROBEABR LI EMEDLLIE ALy
FPORZEIBIVEBERC L > THE LIz ks, ZHEFRHNCHEEL AW, R8I
OMBIER =T 7V 2 ) v DIk 5 < E i\ B — R CR— B EERER 7
bDELPCHEBELT, 77 = v&RicATHRBE L,

ZOFRER, HRA L 0%DOFT, MHHLDT I /7 BE S THER LA DX 30 #ic
DIFo 7, B 7 7= DEFNEBEZEL LD Tase [ TRT I THoe 75=
VUADERT7 I 7BRELTIE, ZVvEIVEE, NY BRI eS ¥y Bbs LDHn
ETho7,

INBHDIEBEDF, SN-2, SN-5, CA-3, RQ-3, DA-1 D5 iz F — X X h DLk
BThh, S-7-2, S-11-1, S-13-1, S-19-3D 4 #ix +EHEL WV DHBEE TH 5,

2. BRFR L L TCREFROTS
BHDBERE L L THB7 v E= Y La0E 7 Y E=V LD L S L7 v E=Y LERE
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Tasre 1
7YY ¥ EDT 7= EREK
Strains that Formed Alanine from Glycerol
Amino acids detected by paper chromatography
Strain No. Culture days: 2 4 6
Pl i, P e
Alanine Others® Alanine Others® Alanine Others®
SN-2 4 Ht 4
SN-5 + I i H +
CA-3 —+ H# +
ROQ-3 + H &
DA-1 o+ H #
S-7-2 + 1 ++ +
S-11-1 4 H + 1 -+
S-13-1 + H
S-19-3 H# =
a) The main other amino acids were glutamic acid, valine and leucines.
Tapre I
BFRFL L CRELHAT vE=V 2O iR
Suitability of Urea as Nitrogen Source
. Amino acids detected
Strain Medium Culture Cell Final pH in culture broth by
of culture paper chromatography
No. used® days growth ——
ro Alanine Others?)
M-2 4 + 7.2 H#f
-2
SN { U 4 + 2.0 H#
M-2 4 ot 7.4 H# o o2
~5
BN { u 4 -+ 8.4 1 =+
M-2 4 #+ 5.6 1+
-3
e { U 4 + 8.6 H
M-2 4 + 7.2 H
RQs { U 4 + 8.6 #
M-2 4 + 8.0 1
DA { U 4 + 9.3 #
g ~n { M-2 4 £ 6.0 + I
18] 4 A 9.0 a + +
S i { M-2 4 S 7.6 it +
16 4 -+ 8.8 H# +
S-13-1 { M-2 4 ik 6.2 H
U 4 + 8.8 H
8 152 {M—z 4 + 7.8 Ht
U 4 + 92 H#t

a) See Taswe I.
b) See Taswe II.
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W5 &, BEOMEBTES o THHLD pH BT D&, ZDIDRBANVY T LD
X 5 iR FFIARM LD, BB WEEHERHTT vyE=7 X AWT pH OFEEIT 514
FEhAETEH, FOTT7 vE=SY LMEORVCRELZZERRE LTAWEM (Tase I
Ukgih) 2#EHLT, CHICEEDKEESFRCE U CRIRERAEEEEL, BROLEE
ERI07 I /7BEROERE (PCcXs) %, 7vE=V 5N M-2) OF&LEL
WIRES L, BHERE LCRENMEATEDRNE S 1EFERL 72,

B Tape [ CRLAED T, BEOEBFLOWTHT7 I /BERICOWTS, #Hit
7ryE=Y LERNTREYEVAEBAIIIEEAEENRL, BLATINTWRHEN -
H\ R LREXAWSEPH RILI L ERTHEGEPHH Z LARBDBIL, ZDOX
5B ey FWC pH 2 AR T ALENDA S CDRECEETIVIRFRT 2
JBRERD I D DERFE LTHYR LD LED BN,

3. RJARBIVT7 7=vD&ER

(1) AFARECAT HEREROER

XXCESZZY) ) YEACTER LA 9K (Tape ) OBEECHL, IHIRATA
B A RER E L=z (Tape 1, SE) ZAWVWCGEREBRZTV, 77 =v&Ho0
T BEEREREIRE Lico HEZATOBRBERLAKTLD, BHEEDOR-1—-7u~
YOI AERFAET T2 DAEy FOREIRIVCEBEND, 77 =Y DEEEY
=L, BbT N EEE LT SN-2, DA-1, S-11-1 O 3E#HER Lo

(2) BEREHCIARTARELY T 7= DEl&EE

BHIE W OBIR L 3SEBREKE AV, ATARBEIC RT3 7 7 = v ERZED
EEBWE RS

a) FEFEhE: FAREHE LT, ATARKRM (Tase 1, S Hi) &3k,
ER7Y €Y yEAWTIHTFR RO (Tasee 1, GEH) ZFEL, MERCKT
57 7= vERFEB LT, AFARKRDOEMKER L U TOBEEEZRE L,

£330 ml & 500 ml KRBT 7 7 A 22 HEL, BELTHLD HFHLEELLSA
a YERFPE,NSEREHYEEL T, 40rpm., RIE72mm OFEREHZ LD, 30
°CCIRBEH LI, HEFI, 2, 4, 6, SABCEHERDO—HELY, 7V &Y >,
REDWVE, 77=v, 7vE=7TERERDE, HEHRD pH, BIUEEEKOLT
ExHlE LI,

b) ##E: T NIERLAEEY T, SEHAFEKE LBLORER LD, 77=V
DERNBARCETADIE6HETHLT, 7V ) YOERE, 77=>DERDOEEX
HLTEWEIE W2V, 6 BERTXSHL77=VvDEBIBIDEBEBARRT, 77=%
DBEALERENRE DS VDL S-11-1 Thoto, Tl SEMIIGHLL LNTR YT H
FHEOEBERIOT 7=vDEREYRL, ATARRKIMLOEEREEZ b5 7,
FEBHEERE ML LCOBEMIT 7Y 2 Y YL RSN ETHS Z LD b,

4. EREHROSEFHMR
BEOBRRTR LT N7 7 = v ERAER R LIcEK S-11-1 ©oWT, HE* ™
& o TEERDEFNEEE LRI Lc#ERE Tans V WRL7Z. ZORRNLERK
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S-11-1 % Brevibacterium incertum \ZiEiZG0HE & BN b,

= =4

1. BHD € 4 F LRI DT

BEWC L D7 3 JBDOEELCDOWTIE, BHFDOErF YENE DO TAELMET
HoT, INEREHMFACTHET D Z EMETHH® D , Likdio TRTARKEZ 7
I/REEEME LCHEATAHA, BT EOFOEAF v ERAPFRECT 2 2 L
HErBbh b, RERCIZFAETARBKSTDOC A F >~ D bioassay (I L a2 iclzd,
CDREDWTUIEL MRS TH> T, HHBREDT 7=YDERIFBDBNIzL > T
bARRC I 2 BB BEN T B BFEMTH D, SR BITRHERAS,

TABLE ].V
BIRERIC L2 RTARBE D7 7= DERL
Production of Alanine from Waste Soap Liquor by Selected Strains

; .8 Culture Glycerol Glucose Urea Alanine Degree of pH of
Strain Medium days remained remained remained formed NH,-N growth? broth

g/l g/l g/l g/l g/l
0 10.7 0.9 3.2 0.8 0.1 0.113 7.4
9 8.4 — 2.4 2.9 0.5  0.435 9.0
G 4 6.4 — 1.0 3.9 0.9  0.545 9.3
6 5.3 — 0.4 4.6 1.0 0.582 9.3
8 5.1 0.1 0.3 4.2 0.8 0.566 9.3
SN-2
0 1.1 0.9 3.2 0.9 0.2 0.082 7.4
2 8.3 — 2.2 3.2 0.3  0.324 8.8
S 4 6.9 — 1.2 4.5 0.6 0.304%* 9.2
6 5.7 — 0.5 4.7 0.8 0.450% 9.3
8 5.4 0.1 0.3 4.4 0.7 0.442% 9.3
0 10.7 0.9 3.2 0.9 0.1 0.090 7.4
2 7.9 — 2.4 3.4 0.5 0.310 9.1
G 4 5.9 — 1.1 4.2 0.9 0.320 9.3
6 5.2 — 0.5 4.7 1.0 0.312 9.3
8 4.8 0.2 0.3 4.2 0.8 0.295 9.3
DA-1
0 1.1 0.9 3.2 0.9 0.2 0.056 7.4
2 8.3 - 2.2 3.7 0.3 0.254 8.5
S 4 6.3 — 2.0 4.7 0.6 0.725 9.3
6 5.0 - 0.9 5.1 0.5 0.438* 9.3
8 4.7 0.1 0.2 4.8 0.5 0.432% 9.3
0 10.7 0.9 3.2 0.8 0.1 0.079 7.4
2 7.0 — 2.3 3.9 0.6 0,328 8.8
G 4 4.6 — 1.3 5.3 0.8  0.400 9.2
6 3.2 — 0.5 5.9 0.8  0.385 9.3
8 3.0 0.2 0.2 5.6 0.7 0.383 9.3
S-11-1 )
0 1.1 0.9 3.2 0.9 0.2  0.068 7.4
2 7.5 — 2.1 4.1 0.4 0.312 8.6
S 4 5.2 — 1.2 5.7 0.6  0.640 9.2
6 3.5 — 0.4 6.2 0.6 0.280* 9.3
8 3.2 0.1 0.2 5.9 0.5 0.274% 9.3

a) See Tapie I.
b) Absorbance of culture broth at 500 72p.
*  Culture broth was diluted to threefold volume.
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Tase V
Bk S-11-1 o EZEHH
Description of Strain S-11-1

(1) Microscopic observations : Rods with rounded ends, 1.0 by 2.0 to 4.0 p,
occurring singly, motile, Gram-positive, no endospore,

(2) Agar colonies : growth scant, convex, circular, entire, glistening, white,

(3) Agar slant : growth moderate, filiform, convex, glistening, creamy white,
medium unchanged.

(4) Potato slant : no growth.

(5) Gelatin stab : scanty growth on surface, no liquefaction,

(6) Nutrient broth : growth scant, sediment scant, light turbidity.

(7) Physiological properties :

a) Opt. Temp. : 25—30°C, scanty growth at 37°C after 6 days.

b) Litmus milk : decolorized and coagulated after 7 days, peptonized,
became alkaline after 9 to 12 days.

¢) Indole : not produced.

d) Nitrites : produced from nitrates,

e) Hydrogen sulfide : not produced (slightly produced after 11 davs).

f) Methyl red test : negative.

g) Vocrs-ProskAUEr test : negative,

h) Catalase : strongly positive.

i) Urease : negative.

i) Microaerophilic.

k) Cleavage of carbohydrates : acid but no gas from glucose, fructose,
mannose, galactose, maltose, sucrose, raffinose, glycerol, sorbitol
and mannitol ; no acid and no gas from xylose, arabinose and
lactose ; starch not hydrolyzed.

1) Citrates : not utilized as sole carbon source,

2. AT ABERDEIIEIZ DWT

FAFARBFICSELS ENAELED T VE V%, KERTCIEEH, BB L > CHEMET T
VY L DFEERE TR LD TERRELLD, MEEPCIL, RS DFEAEF I v a5
FL, ZORMADOMENBECEL ADZE&BI5 ETE, 7)) v OuREE
LIEL X AEET, Lo TEEED7 5=y DERBITED A WER Lo, F0
TESHOMBEE LT, fo& 2184 4 a3 X 5 I HELY ST U, b ofigs
BRDDHZEML Y ) YOWFBREELEL THZEEELDLENRD D,

3. AR OWT

KRR THEBROBIRO oI 4B L - EHRBBuI 00FRIC T ¥ 3, WREHREEREL
LR L TV 2R SHREHHORREZL Dz T oL o T, bedhis
Bk E DHEC XL AIBEMNE X BB, EREKDOBIRICLD, 77=DHTHL, fit
D7 I/ ROLEEME LTATARKEFATE S AEELRISH LD EEL D,

4. 7I3=vDEREIZONWT

AERBROFFETIL, HRABEMC LIS 7 ) ) »ONEEIL, AREVWEIZWVWET, 47
7= YDERESASE LT N2 LAL, EED LD LR LTS EHRES




ATEBED 7 2 BERE 21

EMxBZLiCEoT, SBET7 7=vEREEHDOES TRMESHTHS 5o KRR
DIERIZL T, D & SAFARKRDREBEERE L COERENITIHERI N O
LEZX Do

= #

FHERIOT — R EHHEREE LT, 7)) YERFERELTEBL, ¥Bilihe77=
EEREE L BAEKERRL, FOOEREKEAVWCETARKBELINLTET7 7=
Y DOFEBLEEY I, FORKER, AT ARKIFEBEERMOKFIRE LTS
EEOLDTHD I LEBDIC, BMFCERINC7 7=vREXN68/ T, BTL
LEWEIZWZ AW, SEROBERMECHTIHRFAC L > THEIRD ZENTED L
Bbs, BT <Nk 7= vERERLLEECOWTHOBFGEERE SR LI
B, Brevibacterium incertum \ZitiFD D Th o 1z,

D ISR IR TR 2 IR o S SRR SEAE, 76 © ONC AT N U SRR 2 i 0 o 1o RS AR I R3S
DEZEELET,

® #R
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