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Studies on Sorbic Acid as a Preservative of Miso

(I) Effect of Sorbic Acid on the Growth of Miso-yeasts

Hiroshi Kato and Hisao Yoshii

(Institute of Food Technology, Aichi Prefecture, Shinpukuii-cho, Nishiku, Nagoya)

The influence of sorbic acid on the growth of miso-yeasts was studied. The results
obtained were as follows :

1) At the level of 105/ml of viable cells, each yeast was inhibited by addition of
1 : 1000~1500 sorbic acid at pH 5.0 in 5% NaCl broth media.

2) The effectiveness of sorbic acid was enhanced as the NaCl concentration of a
media was increased or as the pH of a media was lowered. Calculated from the
concentration of sorbic acid which can inhibit the growth of Saccharomyces rouzii and
Torulopsis miso at each pH, ca. 25 mg of undissociated sorbic acid in 100 ml of 5%
NaCl broth media was required to suppress the growth.

3) However, sorbic acid was not effective at the inoculum size more than 10%/ml,
even though ca. 25mg of undissociated sorbic acid was added to 100ml of culture media.

4) CO,-production of S. rouxii suspended in pH 5.0 phosphate buffer was measured
with the Warburg manometer. Sorbic acid was not effective for inhibiting CO;-produc-
tion, but CO,-production of viable cells less than 10%/ml was negligible.
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x B 5 &

SR RO O HREH (TN 0.2%, Sra—26%, NaCl 5%, pH 6.0) &KL L, A&
RELIU pH OESEERT IRICREhENEREYICER 0. - EBENOREL ERT RIS E
250ml =7 52 212 100ml, Zh A RREREIC 5ml Fo4 L, 101bs, 103RIMERE L7,
VYIEVROEM: YArrvE (SA) LT, BALERIZVvEVESY) (SAK, 27 49— (B)
) AV, EHmREmE pH 2EELRE L. SAK. OFRMERR SA. & LTORRERTRLUIE.
HOHM : FIREMTIC 2 BRJATERE L BIRE RO M L, BB 5 $AEKCERXE, NREROERL
g 105/ml O L NI B & S EERE L30CTREL /-,

EEARMRORE | NIREKROERTREMRIC, ZhlAM LBM®OEEYR 2ml £ & DKT 5ml iTHRL,
HEHORMBRAFREENRE LT, BISLBIESH EPO-B B\ 660 mp TOFZBRLAE L, BEEE
-log. T THRL.

EWBORE ;| LITHERIC X 2 BERMU e BORRERERECIORAE L, 2% 1 ml hOARE
BorEH L.

CO: REROAE : BB S L CHEEOBTFRICEB I ¢ 50 3ml T CO. 4R %, V—VTVIRE
FHZ & D30°C, 120 rpm TREBSHIICHIE L. BERE LT, 5% NaCl 4% pH 5.0 © M/15 KH.PO,,
Na;HPO,-2H.O #&# %A\, BEAISBERT 3 KB RsE, /va—2id 600 pM/ml, SAK. 35
EOSBERECITZISBERICHERL, shEhnlml $©5% 40 CO. BREREREL .

EBEERBSIUER

BKICK5RA%  Table 143, JFEBERRISEE (FRET 22 THOMREHEL Db bR 75
BEED) 1ot 3 SAK ohaRT. S.A. 2000X LI FORINTRAEKSLES L, 1500XKMTIII3HE
BErb 7 BBROSIRESTS HAEAETR LUy 1000 XERINTIZ E - 7o IBMEDS A S ISd » 7o HARERA 1t 18 BF 13 1000~1500X
THOEBRICE D K& ENL LN,

T/, EMMEER 8 BIBRIC O, BN ES XU agar streak Bk D RBOEREFTIL - 7208, Table 2
B&LU Table 3 TR & 5 iK S.A. 1000~1600X #fnic & 0 HREIZREIE X iz,

Bell 5 " REEBRICOVLT, S.A. 1000X RINTHEA IS 5 pH E%R%, Hansenura, Torulopsis,
Zygosaccharomyces \CB4 283 pH 5.0~5.5T S.A. 3EYTH B ED~T3. T, ZIKS ® iZRhodo-
torura, Candida %W & HhOBRZ 1000X ~2000X BB THREHBILENZ ED~, HBS D itk > THH
Bictd FRIERIRIZI000X TRENTNS.

INODORRESHET, H 2RI 2 SAK. ORMBREIEIRIT, FERE L X OEREEMO TR

Table 1. Effect of sorbic acid on growth* of Miso-yeasts at pH 5.0 in broth media**.

Sorbic acid
Strain
1000 x 1500 X 2000 % 3000 %
Type culture

T. miso - - + H#
S. rouxii - + + H#
Zyg. soya - - + H#
Shoyu Hefe Kikkoman - + + +
Zyg. major Takahashi

et Yukawa - + + 'H'
Zyg. major - - -+ H
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Isolated from Miso
No. 1 - - o W
2 - - + H
3 - - + Ht
4 - + + H
7 - + + +
9 - + + H
12 - + + +

* Growth : incubated for 7 days at 30°C.
- ; 0.D.=0.000, + ; 0.D.<0.005, + ; 0.D.=0.025 ’
** Component of media : Tamari (total nitrogen 0.29%), glucose 6%, NaCl 5%, pH 5.0

Table 2. Effect of sorbic acid on growth of film forming yeasts at pH 5.0 in broth media.

Strain Sorbic acid
No. 0 1000 % 1500 X 2000 % 3000 x
*
1 3 6
2 3 6
3 3 6
4 3 6
5 3 6
10
6 3 5
8
7 3 5
9
8 3 5
9

* Incubated days when film of yeast was formed in media.

Table 3. Effect of sorbic acid on growth of film forming yeasts at pH 5.0
in agar streak method.

Strain SOI'biC acid
No. 0 1000 x 1500 x 2000 x 3000 x
*
1 3 6 3
2 3 6
3 3 6 6
4 3 7 6
5 3 6
6 3 6
7 3 9 9
8 3 6
* ¢f Table 2.

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

EFUE, 115 S IVE Y RICK B B Z DB BBHUIT DN T 817

REDBEODKREBERBVEEZI SN Z.

TLTUTORRTIE, FEMYSL ZBRE LT S rouzii, T. miso D2EKREZLLATERETI - 12,
KEABREOEE £EIz0RERIZT~13%LE: N30T, RIBMEED, 10, 15%0D 3BMIcEZ T
S.AK. O%h5 & DBGEE L &~s.

Table4 DXk 5iz, S.rouxii TRRIERE DI LI O BERIEFE R IZET LT 3 . R 2 S.A.
DRES, RERENELBIC Lt TNS D, 5% T3 1000X, 109% Tid 1500X, 15% {22000
El o7z,

E7, S.A. 000X M BINT, £S5, 10, BETOREHERIT, SR2EBETTO SA. RIS IORE D1
FERICH L ehZhiyl4e.5, 8.2, 3.7% L1, SA. ick SHAEREREIAEREOHINCE D BH O3 &
DEEZOND. :

T. miso T2\ TH S. rouxii EREBREERMZ S,

PH OX® 2520 pH i35.0% thi\c %1 3 bDEEZLNB0DT, pH %4.5, 5.0, 5.4 3 BYpkiC 1
SAK. 0% & DBEFRE L Sz,
S. rouzii, T. miso &% iz Table 5 IORT & SIC, pHE.445.0 CRREGEMEREIC 23 EREBERSS

Table 4. Effect of sorbic acid on growth of S. rouzii and T. miso at different

NaCl levels.
Strain S. rouxii ! T. miso
NaCl % 5 10 15 | s |10 |15
SA. 0 0.469 | 0.382 | 0.207 | 0.85¢ | 0.770 | 0.569
4000 % 0.0246 | 0.0088
3000 0.0680 | 0.0315 | 0.0110 | 0.1307 | 0.0246 +
2000 0.0246 + - 0. 0066 + -
1500 x + - - - - -
1000 x - - - - - -

Basal media : Tamari (T.N. 0.2%), glucose 6%, pH 5.0

Table 5. Effect of sorbic acid on growth of S, rouzii and T. miso at different pH levels.

Strain S. rouxii T. miso
pH 4.5 5.0 5.4 4.5 5.0 5.4

SA. 0 0.444 0.462 0. 469 0.699 0.770 0.810

6000 x 0.1024 0.0315

5000 x 0.0757 0.0110

4000 x 0. 0269 +

3000 x - -~

2500 x - 0.0505 0.0757 0.0177 0.1427

2000 x 0.0246 0.0555 0.0088 0. 0269

1500 x - 0.0269 - 0.0223

1000 x - 0.0110 - 0.0132

Basal media : Tamari (T.N. 0.2%), glucose 6%, NaCl 5%
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higwvads, pH4.5Tid SAK. IRINICK D HHERHBHIEVET L7z, pH5.4 T2 S.A. 1000X OREINT b A4E
DS DA ICHESEDS A LD S, pH 5.0 Tt 1600X, pH 4.5 Tid2500X DN THIREHEE IE X 117

Hoffmann &' [3fEfiMOiidtEs pH & OBFR%E L 5~, Cowles'd, Spoehr'® 3 & {4k IEliB ORI
2 PH IR KDEDD D, HENRARDOERMISTIC BRT 22 BBLTNE. SA. Lo Th,
Beneke 5 ' 3B 2WOHLTICH L PH4.0 DIFTHYTH 2 EDN, ZWHS » REEEEDICHT 2808
i pH EF L LSBT 2 2 LERE LTV, T/ Bell 57 RBROMEEMEILYT 3icid S.A. DR
HERY 53 F Hs7A ¥k 100 ml iz 30~40 mg FEAET B NEMH B EDRTING,

FEBTHIBEEMIET 5 SA. BRETOFERMISFOREEHET 2L, pHE.0, 1500XENTIZ 24.6 mg/
100ml, pH4.5, 2500X7RiNTId 26.4 mg/100ml L15h), A ZEERORREE 0413 2 i3 25mg/100 ml J|_F
OFEMRBE SA. 5FR PBEETIEEZIONS. Lich->T, pHb5.4 Tid 750X BIERI LIS it i 73 573
V. :

VREMOER LI LORRTRIEEEKE 10°/ml O VNVTHNE - o8, AT hOBRKIZ 100~/ T%
WHOTIR 10°/g IEERTHEALH 2. BRITLD SAK. O I MREBINIE ELZ N30T, S
rouzii BXU T. miso LT, 104 10% 10%/ml, @ L~V THERE L MOEENE & UR/ARIEE DRI

R ERE L.
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Fig. 1. Effect of sorbic acid on growth (viable cells) of S. rouxii
and T. miso at different inoculum size.
S.A. concentration: A 0, B 4000, C 3000x,
D 2000x, E 1000xX.
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Fig. 1 iIKRT L HIC, ERBORIIEBEMEBAL(RALLSBEME S 7. T2bt, SAK &
EMTREFEERICENT SAK RMBICEUERRBIZ Ko 1T TRA Lz, OB, 4000X, 3000XKmMTid
BRMICH LRSS MRS 5000, EBRINDBALEAL L AVvETEMLL. F/, 2000XRMTIR7
BEIZIZAL VARVCH > TEDST, 000X BINCRBRELOEM%ER LT:.

i EOZE/LIX, Fig. 2 IRTXIIC, 4000X HK7F3000XFRMTid MRMcHL, BTt lag
time BRLBEEDERMTORGKES SA RNBORMICIDBL L, SA. ik D REMIHAE SN
TEERLTVWS. &, 100 BXU 105/ml #EBOHAICIE, 1000 XFINIC L 0 REIZ 5421 X, 2000
XBEMTH 7T~9 BRITIERICHBIEHELUOREEh 7. LpL, 109/ml HEOHEAICIE, 2000 XFMNT
B O I AN A 51, 1000 XFRINT dhFHh 8 SR A S,
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Fig. 2. Effect of sorbic acid on growth (O.D.) of S. rouxii and
T.miso at different inoculum size.

Marks are similar to that of Fig. 1.

pPH 5.0 T S.A. 1000X DFEMIC LV, FMFEMD LA FICEBHHIM LI RET b, £ OB 108/

ml 2 EORA/ICRBRERSUETROBTI TI T U EEI oN2. EBRICAHZ~NRNTIE, 42 HhOBE
bt 10°/g LD b DT, pH 5.0 THATBI0XEMICE T bBEB DU DRZLRIIBANS 2 bO L
EEXh3.
EHTD CO. & S.A. fEEM, 1000X, 2000 X RANEEHIC S. rouzii % 10°/ml O L~ATEREL, CO,
RERERERFHCHE Uk R Fig. 3 TH 2. EERONMHO CO. Sgi2, WEMTHBH L5y,
SAK. TMITE DRITIZ > e BENIREREILETIRIEV.  Fh, 30CISRERTIERED CO. Rk, Wik
NDEE 2 53HITIB0 pl L1755 7eds, 2000X 35 & U000 X FRANTIX053AID CO: RABRIEBESROBAL S
FOREXIERZD L, 2000X TRPEM, 1000 X Tiz00RD OBEAINS S iz,

RIRBRTHOPE LS, SA BRMOBEEBOBMANELS L, 2hicd b1 CO, AR bIER
RNEOEBE &SI EEL N, i, 2000X 5L TL000XFMOE A &AM/ OB & —FK LT
W, UIedi-T, DLEOXS SBRROMIMEEH > RUETORBEE, S, SA. 8Rick 3 CO, St2MH
FELTHaERTICERTER.
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EHECO'RER  WEEHDLITVWRBETTHEOD
BEHCE 3 CO: REERET 2700, S rouzii O
Bk pHb5.0 © M/15 BB E N IR ST
TOEBRITH L 7. .
Fig. 4 i3, BIEROBEDS 108/ml O LIS
KO BERERBBL, ThE2, 10, 10065 ICHRL.
KRoznzho CO: RERZHELERTH .
6043 CO: HAERIZ, £hEh69, 44, 11, 3
Bl L0 B E HAIBRIZ IV, B2 T
BLEBILKRELS WL U, 100EFRE TROBE
¥ps 10%/ml @ v~ Tid CO. RERM IR DI
VWODT, AEHOEBEREY 10°/g LT TZ ORiEESE
AL AR, CO: BERDEILRDE
N BEEAEHMERLOBVLDEELIONSG.
CO;: R&E(CHT D S.A. DA S. rouzii {to
VT, 108/ml OB L~ T CO: S icd 3 S.A.
O $RE LR U R Fig. 5 TH 3. 60 /0
COZAERIL; S000XEMTRERMEIZEAEZER
B HNILH - 72h8, 2000X 33 L UL000 X FFIMTIET P
BOUI W EREBERI ONEP oK. T,
500X B X UI00XEM TR, FhENEBMOKYs,
| 1%DCO: RERERTDAT, HIEY KIS MEIL
EBhsdbic. LiL, TOBO SA. BERIEES

x After incubated for 18hr
100 . e Start
————  S.A.OX

—v=  S,A. 1000 X
------ S.A. 2000X

CO; production (!}

Ze
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Fig. 3. Effect of S. A. on CO:-production* ot
S. rouxii in pH 5.0 broth media.
CO:z-production of 3ml culture media
(10%/ml) was measured with the War-
burg manometer (30°C, 120 rpm).

N —ZWEDKI30, 15045 LIERTHMBEITIZID, SA BEERHCE 2 CO: RAICH UTHEFDOERELL

T3 EREZ SN,
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Fig. 4. COg:-production by S. rouxii suspended
in pH 5.0 phosphate buffer at different
viable yeasts levels.

A : 10°/ml, B : 3-X10%ml,
C :10°/ml, D : 10%/ml
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Fig. 5. Effect of S. A. on CO.,-production by
S. rouxii (10®/ml) suspended in pH
5.0 phosphate buffer.
S.A. concentration : A 0, B 3000X%,
C 2000x, D 1000x, E 500x, F 100X.
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WY, EMAEIC SA. 0.1~0. 2% %50 L 72182, IRDNE S T2 A A RAEDSS 52 b3 50~24B5RTER
RTRE S FRABEDRDOERRTVZ, CHidIEOEBRRE R 54T, SA. MBIk 2 CO, Ri%
BAFLZEVS XD, LA SA. Bimickb A ZHOBB OIS SN lcbh EEZ 0NE.

B 3]

1. BEBRICHT 2S.A OMBRREMICLDAINERLONT, B 105/ml © L~ T2 pH 5.0ic s
W T1000~1500 X FRANIC & D IMAERBHIL T 2 . :
2. REBENELZE SA KL 3BROMBOMERIIAX{LS. ¥/, pH MMEL 182138 SA. ©
HRERE LB, CHIREEBO SA. OIEMBESFOEIENT 2 123 LEZ DN, BESHBTIIER
MED SA. 3 25mg/100ml Pl ESNIBRORBERILTE 360 L ey 2.
3. pH&.0 it T, 2000 F 72131000 X FANIC & DERBIZIZIZEIT O S 2V RBO ORI LR T, IR
Bi¥As 10°/ml DIBAIIZI000XIBINT b Hishi o & & S ICEEROERN L SN B .
4. SA DBEO CO: RAELMHET 3 &3 EL 5N, B3 10°/ml DITF T2 OMREHIE S T
BHEAIIE CO: REBRBFEECOZNSDEEL NS,

L7etd» T, 2 0OBBB»UAENE LT SAK. THERT 2854, pH BXURKBE: & BB EHD

- BRBICOERT I NEND S,

KOS, FRBIC OO TRIEHENET X o 7o RILHEHE, BLUBH ORI LI WBR T 257
T4V~ (B) SRENRCBMORLET 5.
AREOBBIMAGER I RBB T LKL TREL .

x 3

1) {68 BRFRREL, 7, 14 (1954). 10) Hoffmann, C., Schweitzer, T.R., Dalby, G. :
2) EXR, BF, K /M LRBRLTRY, 6, Food Research, 4, 539 (1939).

77 (1961). 11) Cowles, P.B. : Yale J. Biol. Med., 13, 571
3) ML, IZ¥E : BkME#T. No. 103 (1963). (1941).
4) A EMBkMEETER, 8, 17 (1961). 12) Spoehr, H.A., Smith, J.H.C., Strain, H. H.,
5) KHT : mkMAE:H. No. 122, 155 (1964). Milner, HW., Hardin, G.J. : Carnegie Inst.
6) §FH. HOEE : PEiG. 59, 78 (1964). of Washington Pub., No. 586, 67 (1949).
7) Bell, T.A., Etchells, J.L., Borg, A.F.: J. Bac- 13) Beneke, E.S., Fabian, F.W. : Food Technol..

teriol., T1, 573 (1959). 9, 486 (1955).
8) ZiE, RAH : &gk, 33, 216 (1955). (FE40. 4. 13 24P

9 1B IR : MEARFEE, 7. 1 (1954).

NI | -El ectronic Library Service



