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On the lactic acid bacteria survived in milk and milk products.

Tsuneaki IMAMURA and Kei KATAOKA

Investigation of various lactic acid bacteria in milk products and discovery of
useful strains are significant to dairy industry. For this reason, isclation of lactic acid
bacteria from raw milk, cheese, butter and dried milk has been done. Each sample
used in these experiments were obtained from different milk plants and gloceries. Me-
thods-used for the examination of isolated strains were titratable acidity for acid pro-
ducing activity, formol titration for proteolytic activity, creatine test or PRILL-HAMMER’s
method for aroma producing activity and skimmilk-lime-agar method for isolation, respec-
tively.

Thus, the results obtained were summarised as follows:

Almost of strains isolated from raw milk (R-) were cocci and their characters were
resemble to S#r. lactis. The strains obtained from cheese (C-) were distinghished from
the above ones owing to the changes of bacterial distribution in cheese during long
ripening period. In the case of dried milks (D-), thermoduric bacteria were predominant
as the others had been destructed by heat treatment of spray dring. The strains
from butter (B-) were also distinguished from those from raw milk, owing to the high
concentration of salt (about 18% in aqueous solution). As for the proteolytic and acid
producing activities, more active strains were not discovered, but more aroma producing
bacteria were obtained from cheese (C-2), dried milk (D-1, D5) and butter (B-11). Prac-
tical value of these strains were not yet examined. Proteolytic action of lactic acid bac-
teria were influenced with the acidity of medium. Then, the proteolysis in skimmilk
were accerelated by addition of CaCQOs to the medium.
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5, BEBINAY —HRY —F —ORCBAERE & HEL CTEET S S O T, Leuconostoc citrovorum
KX Leuc. dextranicum 35O hetero fermentative DS D Th B, HEIND FEROM, FHL L
D 47 % F v (diacetyl) TH B, F—xRea—J W OEFCEREAEST L LD B
DIBELR I EHFORPERIN DD, B O &4 Bk 3 B 8L o B BB L T < 59,
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BEEO T D OEBFCIXAEH (raw milk) 75, BF (dried milk) 2F 4 &, F— £ (cheese)
138, % — (butter) 275 HEFH\ e, THLRZERZEEE chbTEBECESAT
ENFn R-, D-, C-, B-, R5%E%W L. ;

2. LB OGS

a) HRE : FoOBBC Lo THEECERENRE S, EREPECT 2RO 3SEORERE
F FnTe®,

BUERLEBRER AT % X 10g <7 ¥ 10g &5 5g KRNI 10g HK 20g %
X 20g K 1l KHEBE LIS O,

MR EER B 3 O, <7t Y 10g WERE 80g EBK 20g A1l
B Ld O,

F R EE SRR e vt 11 WRIK 20g ROER 20g ¥HEMLIL O,

b) ¥ AR INEAEREOT WVRCEBRENCH U EMEREEE L 0% FEEOR
WICTERIEE LT, SOOI DI DOWTlE, 1~2EY } w2 I V7 CBIKIEEREL LB FREEE
BP0k, HOROREFEF DR 80° KL 87° TE#E L, A U7 Pin head colony ZiEH
BB B iE U TR BRIC i L 7,

8. FEEEOER.

a) HEAREL - RIBRE L Biesl o epbssh & L,

b) B : BRALEE PR Ltk A F vy T —TCHRELTHER L.

¢) BELIRM: : DIAEES DT Y By Warksr B CHIE Uiz, R0 BRI &%
NB7 I BERYRNVE—NVEEL, 9 10cc KHT57 L/ BEHD mg TR LIS,
Cd) HELET  BIEAEEsEAY J VT F T A+ (creatine test)? WX O THREL,  Bik%d R
Lz d DIoWT PrirL-HaMmuer 38 € 10T diacetyl OEEERIMETEL, ppm THEDHL
iz.

JVUTFvT AL LIE diacetyl ROFEOBETE D acetoine OB n BHHBRETHD, %
DOV 2.5 ce /N BREIC AT (creatine 2 #Y 5 mg M2 T 40P FH i J — 5 #IR 2.5¢c
FMZEETIEREO b OB BICROERMICHFEOE RIS, Fie Prill-Hammer %
L1k, BB 50~100g (pH #96.5) Wk LEEE A lee Tz REEHN X pC RETAER YT,
1970 B ML Ll ce % 85°C T LRSRIMA Lic oM 3B % Lo X, 507483EC 0.8cc, D 2.200
KMV E 0.2ce Bz b, B < LT ¥ ammono ferrous dimethyl glyoximate % 8.53 7 { v
F—, 0mm ¥, P FHWCHEERT S, SRER, KOKETH 3.

A, BHEF I T A T0g % 200cc OFRBRECHEELDDE, EFafdyvFIY 365 &
PFIRCHELL T 800cc KL7mb 0% 1:4 LERGLRDH O,

B. E—BEEH Y 144g BRUT €1 v 200ce BARLENLT 11 &35,

C. 7vx=77k (WE 0.90) :

D. oyl 90g & 85°C I T 50 cc ORETAKICTEDT.
T — 5 & 1 BHIBEYRIK 100 cc CHEMT,
) kil EABELREEE 10ce & 01N FME Yy~ THEL, Bed MELABL L L TED
Le®,
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Table 1 R, FHEEGHR 65 Fkir 61 BROSERE T 0 BE R E2 4 RICBF R\, Fh
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LEHEBE 5 F— 2 b EEATHEIRL WO, EHALERERT T 22 Thotet &K

Table 1. Type, Proteo'ljrtic Activity and Acid Producing Activity of Lactic Acid
Bacteria Isolated From Milk and Milk Produets.
after incubation for 1 week after incubation for 1 week
number type number type
amino-N (mg) |lactic acid(%5) amino-N (mg) |lactic acid(%)
R—1 sphere 0 0.67 C~—~1 sphere 0 0.25
2 sphere 0 0.25 2 sphere 0 0.26
3 sphere 0.77 0.52 3 sphere 0 0.25
4 sphere 0 0.54 4 spnere 0 0.26
5 sphere 0 0.32 5 sphere 0 0.25
6 sphere 0 0.29 6 sphere 0 0.26
7 sphere 0 0.22 7 sphere 0 0.27
8 sphere 0 0.52 8 sphere 0 0.26
9 sphere 0 0.28 9 sphere 0 0.74
10 sphere 0 0.49 10 sphere 0 0.27
11 sphere 0 0.50 11 sPhere 0 0.28
12 sphere 0 0.23 12 sphere 0 0.27
13 sphere 0 0.34 B—1 sphere 0 0.71
14 sphere 0 0.65 2 sphere 0 0.69
15 sphere 0 0.24 3 sphere 0 0.68
16 sphere 0 0.69 4 sphere 0 0.71
17 sphere 0 0.16 5 sphere 0 0.69
18 sphere 0 0.28 6 sphere 0 0.71
19 sphere 0 0.10 7 sphere 0 0.68
20 sphere 0 0.19 8 sphere 0 0.65
23 sphere 0 0.48 9 sphere 0 0.66
22 sphere 0.85 0.51 10 sphere 0 0.63
23 sphere 0.70 0.52 11 sphere 0.45 0.37
24 sphere 0 0.35 12 sphere 0 0.40
25 sphere 0 0.15 D—1 sphere 0.56 0.44
26 sphere 0 0.08 2 sphere 0.56 0.37
27 sphere 0 0.31 3 sphere 0 0.33
28 sphere 0.70 0.14 4 sphere 0.70 0.43
29 sphere 0.70 0.12 5 sphere 0 0.51
30 sphere 0.70 0.12 6 sphere 0.63 0.27
101 rod 0 0.49 7 sphere 0.42 0.46
102 rod -0 0.24

103 rod 0 0.56 Str. lactis sphere 0.28 0.66
104 | rod 0 0.18 Lt avicus| T 0.70 0.08
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ONFEERIRVE PR R © pin head colony IR A Z LR S haofcicd & Bbh b, A% —Ik
Telia ke T2ARTHD MICERIEOAH CREE L L TI5~20%1C/ D) Db ICHliE D
EFICHEL Thinv, LadBEETRBEAY —ZE 0T WO T, SR FCEREETS
RERBNET ED TS BB 3,

2. HBIRCEOTRE

NP EHIEEE © Str. lactis &N Lact. bulgaricus I L, %%’Kﬁﬁ%fﬁ:ﬁ:@j]%ﬁkofﬂﬁ
AR O, A = b AEI N E R LB LR O~ b DRSO, F—X
PHORDORARAERED ok, F—XBECHAWORZARERERTOMRN T LM
BEEBETH B, RRBCEARTEMCEFTAEOTHAEAML TE Dbt Bbh s,
B B EE G N EEY BT ARE B ACEBT L TWED, TO0REHAFT T+ — A EE
THENBEE R D5 ERPEINTLAY, IILABEERT2HERELFAT 7 —X 0O,
HEEOFABELAWEINTLED., ROTAROBRC LOTABREOTHARED, COFKR
DR TCF—AXFOABEOFTHEHHET 52 LIREER N, L LB TREERERTHERINS
RBLR D, FRETIEOEESLEGENL TW3, ¥ —05& b HEEOTTARIX
IR RS LB S,

EESEC oW TS BERERYRER R ook, —BICBERIRE L YV EEFTRI2HE
W, ZOZLBEWRORET AARBYOF — XA MBEEEARDN D T LICHEET 510,
L LABEOREERIL 30°~40°Th 5 DI F — X OBBRZ KR (10°C MUF) Tfdb
N5, Mot oBhERTENEERLEEAC OWTEE L L A Table 2 KRTHERE
Bz, e 10° & 30° K 5B RAEBEROCEESRBECERED DN,

BERCELTRETHE L D DETEWRETERLEARERDLWIHRELL LY,
COEBICHTRERTRERL Cc oOEmARE D b vk,

Table 2.  Proteolytic Activity and Acid Producing Activity of Isolated
Lactic Acid Bacteria.

amino-N (mg) lactic acid ( %) amino-N (mg) lactic acid (%)

number number
10°C 30°C 10°C 30°C 10°C 30°C 10°C 30°C
R—1 0.40 0.40 0.55 0.69 C—5 0.16 0.08 0.42 0.43
11 0.00 0.00 0.50 0.52 6 0.16 0.08 0.48 0.43
14 0.48 0.64 0.52 0.49 7 0.16 0.08 0.44 0.51
D—1 0.80 0.72 0.48 0.50 8 0.16 0.08 0.45 0.52
4 0.10 0.08 0.46 0.47 9 0.36 0.08 0.46 0.46
5 0.96 0.88 0.49 0.50 10 0.08 0.08 0.47 0.46
7 0.12 0.96 0.49 0.51 12 0.32 0.16 0.50 0.49
c—2 0.40 0.32 0.51 0.46 B—7 0.40 0.40 0.53 0.52
3 0.24 0.16 0.47 0.42 11 0.08 0.00 0.43 0.49
4 0.24 0.00 0.49 0.43 12 0.00 0.00 0.42 0.48

TaF T —EREBELTT g VR TERESE Y, {60 TERINCHLBIC L oTHH
DB E L BEE, ToFEERTEI NS L BELiLAD, B Lact. bulgaricus ORFIC A8
HOBERRDDWHEECTHS, Lo THEHK CaCOs #HMLT pH ORTEHFELELTE
EERENcET b Fig. 1 OMSEREY BT,



195853 A S#, B FARCABEFCHFET 3 ABECONT 45

CaCOs ZAMC X D BETMEIRE L AR TE L 23 BEO FANIRING, MR
HIcBE OB ERTOR, BEHTHYORRC I OTTI v VI D TES . O
CHBEGTHRC L Y BT 2B L BEaTBC L VBT 57 vE=F oML 21 12T pH
BEHTZ2EL2DONS. WEPEHLTCRESRS pH BAABH R LI OREE, 7
mORECHELTES, ‘

F—~ZXDHEWIL pH 5~6 OWEMD L SWIEE THBEIEDDNS

Fig. 1. Eiffect of CaCOs on the proteolytic activity of Lact.
bulgaricus and Str. lactis.
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3. BREEME

AEELOBRRTERETFINT W, Ll diacetyl 255 —OZEABSRRFT T2 2
CRERBIND, 2O0bDR 7 o vBRGFHEINTHES H O Th 575, acetyl methyl carbinol
(B4 acetoin) WD Z 1, HHEPFP CRMEREHERELEDTND, acetoin BERCEEIFKRL
TnZdnbhlTns, a_5m7u7?/rx}1@ﬁ%%mwcu&?é Lici 50T,
B diacetyl ZFEEL CHET Lk,
FEBERICONWTIFORkZ VP F v 7 A} KX diacetyl FREOEEE Table 3 ICRTHD T
5.

Table 8.  Aroma Producing Activity of Lactic Acid Bacteria
Isolated From Milk and Milk Products.

number creatine test | lactic acid (%) | diacetyl (ppm) pH te?;%fg’:&ii of
R—1 x 0.78 0.94 4.27 30
11 - 0.64 0.66 4.58 37
14 — 0.36 0.65 5.72 37
D—1 + 0.72 1.98 4.38 37
4 H 0.53 1.27 4.94 37
5 H 0.73 1.64 4.46 37
7 + 0.73 0.82 4.58 37
c—2 + 0.57 1.60 4.51 37
3 + 0.52 1.29 4.94 37
4 + 0.52 1.10 4.99 37
5 + 0.48 1.14 4.99 37
6 -+ 0.51 1.13 5.01 37
7 H+ 0.50 0.90 5.09 37
8 H 0.49 0.98 5.08 37
9 + 0.49 0.89 5.03 37
10 + 0.5 1:06 4:90 37
12 + 0.51 0.97 5.06 37
B-—7 - 0.93 0.41 4.25 30
11 + 0.44 1.79 5.25 30
12 —+ 0.43 2.03 5.30 30

CNERESHERCREL T 2ABEICIHET 5 & (Table 4 HR), 7 FEEWES.

FEE Str. lactis WIEEEREREE & B2 TWABREETE TR D © diacetyl Z bR T A L ZFE
DY, BRERE CTH B Leuc. citrovorum BRI S TFHL, WD B Str. lactis H 2
HEI R WE AR EB Ui, 00Tl DR %M 2 L 2AFRE I URBLE TIER B D
THEZHICRB, D-1, D-5, B2, B-I1 o hiciind D e Bl sy, ERAECELTRSE
 DEEERC BT ER B,

Table 4. Diacetyl Production by Various Lactic Acid Bacteria.

lactic acid (%) | diacetyl (ppm) pH telﬁﬁ?g’:;ii of
Sir. laclis 0.49 0.66 4.90 30°C
Sir. cremoris 0.46 0.53 4.97 30°C
Leuc. citrovorum 0.52 | 1.25 4.97 25°C
Leuc. paradexiranicum 0.28 0.29 5.92 25°C
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4. REBERLCEFBERE

EEAABE OREHERIL 256~40°C OFHECS VL TEEED L D5RE ., Hb Str. ther-
mophilus, L. joghurti ¥ 456~50°C; L. casei, L. acidophilus, L. bulgaricus (% 35~40°C: Str. lactis,
Str. cremoris 1% 80~85°C s Leuc. citrovorum, Leuc. dextranicum V% 25~30°C Tk 319, SrBERHE
BRAET L8 L3 57%d, SEROREHBLHEL., ~CEOHELRMICEETI b L&
BT S ABEEZHOTHE LR LT D, 30° Zoptemp £ T5HDOHEL, BANDTHLE

Table 5.  Effects of incubation temperature on the acid producing
activity of isolated strains.

coagula-| incubation temp. as coagula- incubation temp. as
number | tion of number | tion of
milk 25° 30° 35° | 40° milk 25° 30° 35° 40°
R—1 — 0.50 | 0.50 | 0.44 | — D—1 + 0.11 | 0.33 | 0.40 | 0.45
2 + 0.37 | 0.47 | 0.41 | — 2 + 0.18 | 0.36 | 0.39 | 0.49
3 + 0.19 | 0.32 | 0.31 | — 3 + 0.17 | 0.11 | 0.14 | 0.24
4 + 0.28 | 0.41 | 0.17 | — 4 + 0.04 | 0.09 | 0.12 | 0.31
5 + 0.32 | 047 | 0.26 | — 5 + 0.18 | 0.36 | 0.50 | 0.56
6 + 0.53 | 0.61 | 0.48 | — 6 + 0.18 | 0.35 | 0.42 | 0.55
7 + 0.20 | 0.31 | 0.26 | — 7 + 0.16 | 0.35 | 0.42 | 0.48
8 + 0.54 | 0.61 | 0.48 | — c—1 — — 0.11 | 0.17 | 0.13
9 + 0.53 | 0.58 | 0.47 | — 2 — — 0.10 | 0.15 | 0.12
10 + 0.30 | 0.32 | 031 | — 3 - —_ 0.11 | 0.18 | 0.12
11 + 0.30 | 0.37 | 0.43 | — 4 - o 0.11 | 0.16 | 0.14
12 o 0.50 | 0.56 | 0.45 | — 5 — — 0.10 | 0.18 | 0.11
13 + 0.01 0.32 | 0.12 | — 6 - — 0.10 0.17 | 0.13
14 + 0.60 | 0.59 | 0.50 | — 7 — — 0.15 | 0.16 | 0.12
15 + 0.24° | 0.31 | 0.32 | — 8 - — 0.12 | 0.17 | 0.15
16 — 0.52 | 0.58 | 0.54: — 9 — — 0.12 | 0.18 | 0.13
17 + 0.24 | 033 | 0.32 | — 10 - — 0.11 | 0.17 | 0.14
18 -+ 0.28 | 0.50 | 0.40 | — 11 - — 0.10 | 0.17 | 0.12
19 + 0.58 | 0.67 | 0.47 | — 12 — — 0.61 | 0.17 | 0.12
20 + 0.37 | 0.46 | 0.32 | — B—1 + 0.47 | 0.59 | 0.51 —
21 + 0.54 | 0.56 | 0.46 | — 2 + 0.47 | 0.61 | 0.54 —
22 + 0.60 | 0.68 | 0.49 | — 3 + 0.41 | 0.61 | 0.54 —
23 + 0.54 | 0.60 | 0.48 | — 4 + 0.49 | 0.59 | 0.55 —
24 + 0.55° | 0.61 | 048 | — 5 + 0.49 | 0.62 | 0.51 —
25 - 0.15 | 0.05 [ 0.09 | — 6 + 0.47 | 0.61 | 0.52 —
26 + 0.09 | 0.14 | 0.31 | — 7 + 0.48 | 0.62 | 0.50 —
27 + 0.05 | 0.13 | 0.28 | — 8 + 0.51 | 0.61 | 0.51 —
28 + 0.19 | 0.27 | 0.31 | — 9 -+ 0.46 | 0.62 | 0.55 —
- 29 + 0.18 | 0.26 | 0.36 | — 10 + 0.52 | 0.59 | 0.54 -
30 + 0.19 | 0.25 | 0.29 | — 11 + 0.06 | 0.19 | 0.19 | 0.10
101 + 0.00 | 0.03 | 050 | — 12 + 0.05 | 0.19 | 0.21 | 0.20
102 + 0.00 | 0.03 | 0.30 | —
103 + 0.00 | 0.02 | 0.37 | —
104 + 0.00 | 0.14 | 0.35 | —

(numbers in table give % of lactic acid in medium)
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HHRRFECEREEO D ORE Nk, (Table 5 5. RIAnLTEELRBRER Str. lactis TR
OHDLEHEING, BARCEBRENZ WO spray drying OEOIIC X b EEHE 27
WTH5HTHDD,

BloR<icil  F — X OBEIER THbh 3, TOBHO—DXMROBRYEFC 2tdh
b, EoTEECLEIEELEORENEE L WO T 55, TORRERRREBR L~ O,
FREARRE T 5O RBEEYESCED ENEABEREYAWAI ™ LD Tnke, L LEE
ABBYEETIERALNVEBEMES L 3FALEEIRIETH S, COKREYRHT
T E SRR o, EFAEBRERE T2 LREIOTSRIZNEHE T R

I & = % O & 8

1 BAECHTEEINIFARCABEO ~HICOWTHABRFO T E B L T 5 Str.
lactis JBLLOBBE BRI G Tholz, 7B 2 AF — X TRE B HHT I BN D o BE 2
RF—F =B L R EORHO SR R TR Tn 5, BILOBACREETE
. spray dring 73 DI DICHBHEENL W EBEDbe, AY —hOABE b ERAFD
SR L FEERICLTWER, TREABEC L O THEENERO T3 T 20l E R g »
T RERD S HILIR N,

2. EEDOLIQIHLEELRBER R ERTHELEEL RTEL 7HH ok, BiE5H
MR BE L CIrRiEE e pH RBET S L AR THOTC, AT X b AR+ 588 L Ea0i
I X b R B A Y & OB R X o CHLEH OMEHIRERE TS, toC Lk
CF—XOGHECEETSHS LEbns, MHbABEESERTIERECE N TBHRYE O &
BAEN, BATHENEACENEABEOSAEN ARSI R TSR LSR5, EoTHERE
Wi X o CTERDEENTRIND,

3. diacetyl EnbATEBFLREFEREY BHFAERH R, thE0 BREFTERCENT
WBEDLKTRL, EBILHEETLHS, O CHEMEMRNRLEAS—F — o LCERILEST
Blh 5, EROBREREVBERF L REICILEDOLZEEHOTWD

X 57 .
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