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Identification of lactic acid bacteria isolated from raw milk based
on growth properties in reconstituted skim milk supplemented with casein hydrolysates.
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HBH D5 X7 B RERIE T — X OB
BT B EIRSED & AR, ZEmREALEmIC BT %
PERETEAR T T FOER S HIZHY YV EOT Ly
7 ORI 7 EFLE G IS B W TR TEEE
BHO—2THh 279, ByHF — A TIFRA Y —
¥ —FLRW L IEAR Y — ¥ —FLRW OB R EH T
JFARTER SR E TWDL 2 EnbY, AT —A%
SHERE LT, BRWE Ny BRI R
EEAR AT HIEAR Y — & — IR O HEED A D 1L
TBY, 7= AHE~OFHPBET SN TV 559,
F— ARENOF AR SN TV BIER Y — 5 —
FLER T D % < & Lactobacillus casei/paracasei, Lb.
plantarum, Lb. rhamnosus 72 & D Lactobacillus J&
FHBE DL N, T2, & 287 B RE AR
L3N TS Lb. helveticus % BHIIAY — 5 — &
LTHERALRWT=FF =Xz 5L TY 28
7B R AR L, PRI O A BIR TR A D
HENTWDY, DL, ¥ T Byt
FTHIRAITT — AR BTHEH R D EE
AN Twh,

ORI % 5 X B e %8 3 % 7LEE
W& 2 A DAT & D T TVv % Tulimi
Hidw i, AAF2a7ABLOVYIFIAL L T
F—RALY INT P EUCEREEH TS >~
NG EGFEII DR NFIBE DA 7 ) — = T %17
TWw3Y, 72, Graham SIZFEBEIC I V7 &

il

HIEREH 2 vy v % 7 B4R 1%k ohw»
Enterococcus IBILEEH O HE R ATV DI,
FLREW O & > 3 7 B RERIE T — X7 & N2 AL
FEEETHEMTOEFTIIBWTEELZAHRT
Bbo HHFEDOILEELE LI N Y By DADOEM T
EBETE LW EDPHLN TS, TNHDOARER
IH XA L OBESERRT I BEBMT AL
THEEFLHEEINL LS, ¥ N0 Bkl
MHPOMERHLDDEEZLND, 2D ki
5 N BT TREVEDSSR A FLIR T X A~ D5 fEY)
OTMAPEL T INIERMTRIFICEETEX S
EERERLTWS, + 2 TARERTIE, FLEL &
AT R FE D B FLBR AR ORISR 2 BIR L, %
T, W OPOTRABMAKE ATy A 55k
Wy % TN L 72 BRBE A FLES b & 780N o B R Ry 7L5S Hb
TOEBZ LT 52 L TIHBRE D Y > /37 Eirik
PEHEETEDNE D) PIER L2, AFL% 0 HER
L L7y oy BRI S & b B LR TR R
DAY ) == T il A7z

B LUHE

1. EEICHV T IRILEEE
W72 BT — 80T THRAEL T A il
WL, RFLIORLA 1282 @A L7,

2. EHADSOHABED DB
REBPHROEIE TIAF Yy 7y —1 (H
£ 90mm) 12 CTAHE#H L 72 MRS %€ K & # ) O
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Lactobacillus acidophilus JCM1132"

Lactobacillus caser JCM1134"

Lactobacillus delbrueckii subsp. bulgaricus JCM1002"
Lactobacillus gasseri JCM1131"

Lactobacillus helveticus JCM1120"

Lactobacillus paracasei subsp. paracase: JCM8130T
Lactobacillus rhamnosus JCM1136"
Lactococcus lactis subsp. lactis JCM5805"

Leuconostoc lactis JCM6123T

Leuconostoc mesenteroides subsp. dextranicum JCM9700"
Leuconostoc mesenteroides subsp. mesenteroides JCM6124T
Streptococcus thermophilus IFO13957

Rogosa ZERKEMIZ 0.5 ml &K L R 22k S 72
%, 7Auy s ox (ZEFAEERA S

LB IzTRu Ny 7 AREIY v —NIZT, 15C0%
A127 B, 30CB LU 4ToOREIZ2 A, B
ST CHEREEY TR, BEXRT®]R £7
L—MCELao=— X EEAICRK20 01
SR THRL, 2944 Fa—7
(IWAKI, 2782-002) (2477 L7z 1 ml @ MRS {fifk
B8R L 7o, TR, 15C L 30C Tl L7z
0=—x30C T, 45CCoHBL/zau=—1345C
T 24~48 R ER %, 10%=0 7 ) 1) V%
WML —80C THUSERIE L, BESRA RS L7z

3. IEEOEE

G PRAT ARV % Rl L 7252, MRS AR ES Hh
2 CENENOFLERE O 4T 2B 12 CEHhE R
L7ze EEVHERTE/26ZF00.1ml = 10% =TT
BilRAnFL (RSM) ¥si (10ml) (CHEFfEL, 56121
HEHER S LR & L7ze RS I BV T M
DEBEIPMERTE 725, RSM Hi#h, RSM B2 2
W%DINA RN RT v (HARBESER S 2
72 P-RSM £:# 72 & OS2 RSM 55#812 2 % D 71
3 /B (Bacto Casamino Acids, BD #L) ##shiL 72
C-RSM ¥ lZ BB % 0. 1% =001 L C 24 FER
BB L, INEAREFEL L, RREFEDIR PR
BRI R 280 pH # pH XA — % THIEL, HEHD
e L7z,

4. 16S rRNA B{=FEFIBENTIC K D HLEEDE
E
(1) DNA i & K3
HAEIRAE L T B R & RlR 2, 29 0.5
ml & ¥ 5E.00 8 (KUBOTA3700, 8,000 rpm (5,870
xXg), 4C, 104H) I THEEZEILL 720 XL
72K 1.2% TritonX-100 & OF 20 mg/ml ® V) >/

F— 2 (FehisE T3EmkNat) %2 &% TE buffer
(I0mM b+ VY A#EH 1mM EDTA, pHS.0) %
180l Mz, RNF v 7 22T X RE L7214, 37C
DY F—F—=NATIHHEFELZ. 2DV
F— NLFRHE R % QIAquick Gel Extraction Kit
(QIAGEN #t) % v DNA $hti %475 720

Z® DNA it IcEED 7 2/ — )& 7 aak
VAzEMAZ, RVFy 7 ASTRE LK, &0
Wt (KUBOTAS3700, 15,000 rpm (10,000xg), 4
T, 54M) IS TLEARINL 7. B L 72 LB
WSRO ORIV AEMAZ, KVT v 7 ATH
L% R EBZ L 2. 2 oRIGHEIC
0.5mlOYTFNIT—TVailz, FEFEIZE D EE
ATV EREI) B, ZOEEE 2 i, R
77 MNATF =705l EETERETIO0
SHEEEL, BRETLIVIFNI—-FILERESE
726

BHE R, BRAEWO 1710 o 3M EE#ES bV 7 4
(pH5.2) iz, S5I22.58FD 99.5% Ty /) —
VEMZ, KV 7 AZTESBEBLEE, ~
80C T 15 & M H & L 720 & O 12 33 L 53 B
(KUBOTA3700, 15,000 rpm (10,000xg), 4T,
57 mitv, EFEERELYA 70T 27
DR EWRT LI, T0% T8 ) —Vvalz, [Fkk
LR T EERREL, SOOI NRL —
% — (CVE-3100, HiB bastdrkaatt) 2 T
SEAIC RIEWR ALY vz, I~ A 70
F~2.— 712 TE buffer # 22 ul Nz, HKi%#gER DNA
i & L7z

(2) PCR # JIv>72 16S rRNA 1= T- SIS O i &
A R E ) O FE S
BIOTAQ DNA Polymerase (BIOLINE #) %/
VW, Taq Polymerase (5 U/ml), 75 4 ~— DNA (100
pM), #% DNA (37.5ng) % & 50 ul O FUSE I



A1E A RN RSM. B % R L 72 A= L Hh R LR o> 55

#£2 PCRIZHHLATI4~<—

16S rRNA B

&R Z AT | BT OALE* Ya2LEey) (5'—3) ;/tfﬁk
(5—=3)

27f f 8~27 AGA GTT TGA TCC TGG CTC AG | (11)*®
1492r r 1492~1510 GGC TAC CTT GTT ACG ACT T (11)
V3t f 341~357 CCT ACG GGA GGC AGC AG (12)
U968-f f 968~984 AAC GCG AAG AAC CTT AC (13)
L-1401-r r 1401~1417 GCG TGT GTA CAA GAC CG (13)

11

* 1 f forward:r, reverse.
* 2 KIBWICBU B 070E,
* 3 XHkHTld FE DA TR S LTV 5,

x 3 HRFLEREMROEITHUIRHTLS £ O Y A YR e LS I B 5 pH IR T EO E Lo

pH KT *?
kRS ! 242 10 IRpfE B RiAE 24 WefE H
RSM P-RSM  C-RSM RSM P-RSM  C-RSM
Lb acidophilus JCM1132T 0.93 1.15 0.80 2.35 2.53 2.10
Lb caser JCM1134" 2.46 2.58 2.58 3.25 3.08 3.18
Lb bulgaricus JTCM1002" 1.30 0.98 0.86 3.07 2.78 2.95
Lb gasseri JCM1131" 2.60 2.68 2.64 3.23 3.13 3.18
Lb helveticus JCM1120T 2.64 2.59 2.71 3.31 3.04 3.21
Lb paracasei JCM8130" 0.88 1.52 0.96 3.03 2.97 3.10
Lb rhamnosus JCM1136* 1.41 1.38 1.41 3.04 2.89 3.06
Lec. lactis JCM5805" 0.44 1.19 0.83 1.21 2.47 2.03
Leu. lactis JCM6123" 0.82 1.17 1.34 3.12 3.36 3.19
Leu. mesenteroides JCM9700™ 0.47 1.28 1.03 1.59 2.52 2.21
Leu. mesenteroides JCM6124" 0.66 1.54 1.26 1.29 2.43 2.18
St. thermophilus IFO13957 3.26 3.25 3.16 3.86 3.75 3.76

* 1, —HRMRAL AN Lz, FlIER L 2SO L,

* 2, HOAERAAROR o pH £ 1 5538 10 R BB L OV 24 IR B 12815 % pH 2 5[\ 72fi. RSM I3 ICHFH LA #, P-RSM
12 2%7 b 2N RSM K5, C-RSM {& 2% 774 3/ BRiAS I RSM 854

TPCR 2172720 V2T T4 ~—13F 2121
720 BIZTHEHIFENT O 728 O PCR EY OFREIZIE
2 BLN1492r 2 774~ =T & L THW,
PUBGME E TR TFime, (97C, 243) 14,
Z2(97C, 308), 7==1) 7 (61C, 30%),
& (72C, 308) &L, ZoLEroMETTE
309 A 7 ViR L7z, FfklZ 72°C T 10 /LB L
otk WH (4C) Lize B S5 NI7z PCR EWIX
QIAquick PCR Purification Kit (QIAGEN ) 12T
FEILL 72

(3) 16S rRNA #fxT-HHI O fFEHT

5572 PCR W ® DNA BLH O FMT 12133 2
WZRL7Z2520T T4~ —% L7z BUHIMATIZ
MRS T 7 A%y 72— v A% — R IKEE
L, = & # £ % NCBI (National Center for
Biotechnology Information) ®#iZEH#E Nucleotide
BLAST % H\W TR E % A7

] R

1. MRIABERD RSM v KOHE1 V5
RY)NI0 RSM BB 1T 2 EB R

F 1R L2 RFLER R 12 #k % RSM, P-RSM
BLXOCRSM 5412 C 24 BB ER 22 1T7% -
720 W IO BB LU 24 R HICBIT S pH %
WoE L, BEEGEE2 S50 pH X Y57z pHIETF
ERFE 3R L7,

Lactococcus J& B £ O Leuconostoc J&FLEEHE F 4
RIEREE IO HI2BWT, RSM E#ic BT %
PHIETE LD H P-RSM B L O C-RSM Bz 817
5 pHIK T ENBHEIIRE o720 TNHDEKD
95 Leu. lactis JCM6123T D538 24 B H 12 B 1T
% pHIK FEIL 3O ICB W TES RN R
o720, o 3FRIZB W TIEEE 10 Fef
H & FBROENRL SN,

Lb.  paracasei JCMS8130T & Lb. acidphillus
JCM1132T @ P-RSM (2 B A 152 10 E:[E H @ pH



12 M 5 #

A

F£4 AEFH S MRS EREH# B X O Rogosa FE R # % v CTorlE L 72 H/kE

- o3 HECRAT TR AR S
SR . =2 : .
15C 30C 45C =18
MRS 2 K5 145 200 118 463
Rogosa FER K 8 117 71 196
At 153 317 189 659

T EIL RSM B & IR TR R KR E o7 £
72, Lb. bulgaricus JCM1002T?® RSM %5 # COKT
JEMD 2 DOFH L ) b RKE D o720, Thbl
YD Lactobacillus }& 4 ¥ & St. thermophilus O &t
SHRICBWVTIE, 3HORMIZHIT S pHIK TR
REGEIFOSN o720 T2, IhH S
R 24 WM B Tl oREmIZ B W Th pHAK
TRECEIIRON R o7, T, TH 8kkD
FLERRIE 1 ¥ A > 3 R O3z & 37 RSM 55 H
TRIFIZERFT 2 b L lbhiz,

2. FIDSBELSNIILEEDBERD RSM 52
BRODEA > DEEHAI RSM B E 1
SEBEFM

FAZ IR FLER W AR DGR & ) RSM K54t &

HYA VR ERIML 72 RIM b ToA B
FARD LT, AL VERMBOTIMH S S
RSM Ki i C B 7% A2 E % 7R3 Lactobacillus J&FLIE
B OEIRW 2 5D RETIZ w2 bEZ, $34
FLA B A3 5 72 FLERTA 4 BERE % v C RSM B4 &
C-RSM Es iz BV 2 B W% F~7z0

FANTRL72HE Y, FLRREOEF EIRMEA TR &

FHN TS MRS £ RKEHE X UF Rogosa FE K E;
& FIVCAEFL & ) B ORAE L - 2 e
463 BEB L TN 196 ¥R Tdh o 720 iR b & 43 HER
EOMAGELET L ITRA20 30 =—% HEIZH
Wt 727A%, MRS FER B2 IR T Rogosa FERE:#l,
T 2 a0 =—3HF Aoz FRIZ, |
mPEFLER IR O & FIRE O T2V 16T T8
TIIHILHOEL 5 9RIGOAFZ HWTH 3L
PELNT, FEREIZBIT S MRS EREH TO 5
HErkE (1458%) L RE PR ONTZ,
NSO E Vv, RSM B2 BT 54 F
% 5538 10 B5 H © pH % 552G O pH 22 5
57z pH AR FE % RSM-pH & T &0 & L 4 BBt
SV CHIBT L 720 & 512, C-RSM ¥ Hblc B 557
# 10 K[ H o pH AR T EE (C-RSM-pH % F 1) 4>
5 RSM £ #1281 5 RSM-pH & T o & 51\ 724l
ApHIKFE & L, 7¥A YRmIMW<TH5hH
/BRI £ 5 RSM ¥ COEFROZEILE 4

BBl CHIBT L 720 5 BLUEK6 I ZDOHR
EFLDLDOTH D,

A, F2 TRL7zE D ITEAE 24 W H T RSM
Rk C-RSM Be#h TR AEFMHE S L HHk
DR, 5532 10 KR H T RSM £ ¢ pH KT
FEDTIR D /NE Do 72 Lb. paracasei T 0.88 Tdh -7z
ZEn 5, RSM B#blc B1) % pH T BE o #E ki
iz 0.80 L& fE L7ze F 7z, Hi#kEi iz pH
ETES#HNTEAMEE LTS AR 10 B
H& L7zo RSM #2817 % pHIETES 0.8 LU
L o 72 DIlx MRS %8 K5 Hh45 BiE R C 463 Bk
2IkdH-o720 ZHHH 1.2 L0 pHIKTFEAR
L72bDix 123 ¥dH o 720 — 7, Rogosa FER K H
SEERRCIE pHAR T REEAT0.8 LE/R L 72H 1% 196
B 378k, 209 B 120U EOIKTEZRLED
DIFSMH o720 TNHDOHED S B, CRSM K
WTOAEBUNRMEEZEDS Vb0, 74
HEApH IR T EICED o725 D (0.1 > ApH
BT > —0.1) & MRS %2R 5 4 45 BEkk <13 227
R 43 B, Rogosa F&RK; Mo Bk T L 37 #krb 3
KRS Z Y L 72,

3. DEILERKOEE

Ak @ RSM Bi#h COAF D BRI TH D, C-
RSM Bt COAEFME L 2D SNk h2 o 72 46 FRIZ
DT 16S rRNA SR THCHINC & 2 B ] 58 % 3l
7oo RTIZOHREFLOZLDTH 5,

46 ¥R OWERIE Lactobacillus & & HEE Sz d D
329 ¥k, Enterococcus J& & HEE S 72 DAY 6 BE,
Lactococcus J& L % & 726 @ 28 2 K,
Streptococcus J&EHELE SN DD 1M, [HETE
Lholzb DN TH o720 4lul, HEEREMEATE
L7398k 6, 156C T L 72 9 Bk 7 %,
30°C CTHrHE L 72 13 kM 7 Bk, 45C TorE L7z 17 B
W16 BRI Lactobacillus B FLEHE TdH - 72,

Lactobacillus JESHEE R & L TR 517z 29 #
D B Lb. casei, Lb. paracasei F 721 Lb. rhamno-
sus & ENT2H DM 258K, Lb. helveticus F 7213 Lb.
gallinarium & SN72b DV 4D - 72,



A1E A RN RSM. B % R L 72 A= L Hh R LR o> 55 13

%5 RSM 47 & O A3 BRIEH RSM 3512 3815 % pHAR T EE 2 3/HE & L 72 4= 5L SR 00 i B Ak
(MRS Z£RE: 47 BERR) 4548

e ApH & ENDHEREL
T RSM-pH i FFE*! (A) o
i ) A E
A<04  04=A<08 0.8=A<1.2  1.2A
15C B=03 0 5 3 1 9 143
0.3>B20.1 2 6 3 ] 12
0.1>B=-0.1 9 28 6 3 16
~0.1>B ] 18 21 36 76
Nt 12 57 33 41
30C B=0.3 5 1 4 1 21 200
0.3>B=0.1 7 1 9 4 3]
0.1>B=-0.1 31 15 7 8 61
~0.1>B 0 24 37 2% 87
Mgt 43 61 57 39
45C B=0.3 0 12 2 2 16 118
0.3>B=0.1 0 4 ] 5 10
0.1>B=-0.1 0 14 5 14 33
~0.1>B 0 33 6 19 59
/NG 0 63 14 43

% 1, RSM B2 51F 25538 10 Wi H o pH K FEE (8538 10 Ref] B © pH & 858G pH 22 55 [\ 721il) o
% 2, C-RSM Kbl 51F 2 5548 10 WEH] H o pH AR T EEA & RSM K5 #b12 51F 2 5538 10 Wef H 0 pH AR T EE 2 5\ 721,

%6 RSM Btz & O H 4 3 /BRI RSM B53b12 3315 2 pH AT BE % 458 & L 7 2 7L A sk 43 Bl v vk
(Rogosa FERF; 3 BERk) D533

e ApH & ENDHREL
:],Ja At T RE 0 *? RSM-pH K T EEp*! (A) _ -
i /NET g
(B) A<0.4  0.4=A<0.8 0.8<A<I1.2  1.2=A
15C B=0.3 0 1 0 0 1 8
0.3>B=0.1 0 0 0 0 0
0.1>B=-0.1 3 1 0 0 4
-0.1>B 0 2 0 1 3
R 3 4 0 1
30C B=0.3 1 1 1 0 3 117
0.3>B=0.1 1 0 0 0 1
0.1>B=-0.1 57 15 2 0 74
~0.1>B 5 19 11 4 39
N 64 35 14 4
45C B=0.3 0 0 0 0 0 71
0.3>B=0.1 0 0 0 0 0
0.1>B=-0.1 1 27 1 0 29
-0.1>B 0 25 17 0 42
N 1 52 18 0

* 1, %2, H5LML,

7Y, EHEHTIELCETTL2500 IV EHT

* % EBCTELRVWABEIFAET LI L AL TWY

£ OAMBWIET I/ Bridtos LTey I v LU 2 k) RAEBNEEEY L OLERE OB

B, BEA L e OB KRB RN ARSI L BTSNV EGBEINZ D2 LTIV E

BHLN TS, fE- T, FLEER O AR I X TOLRIFICATTAI LS, INIEMTOESR

R X AR5 VR B TH BT - VR WX ZDFBEED L D5 vy G REER Y AT A
EDVMERHEINTW S, —F, FLEER ORI AERC R L TV A I E B HMEINTWABY,

s e FARE ST HRBEESH b ibhTns ARFEERTIE RSM B5 2 7 ¥ A o3 2 mm L
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W s F &l

R7 RSM ML C-RSM ¥ TOAEF RSN MO AEFLHRE RO 16SIRNA EIEFELFIIC &

5 [A5E
o vHE 0EE iz ] TrEy T av

WA By R M TR A P
M15-005 MRS  15C  Enterococcus sp. LC463226
M15-033 MRS 15C  Lactobacillus casei/paracasei/rhamnosus LC463227
M15-035 MRS 15C  Lactobacillus casei/paracasei/ rhammnosus LC463228
M15-068 MRS 15C  Enterococcus faecalis LC463229
M15-070 MRS 15C  Lactobacillus paracasei/casei/rhammnosus LC463230
M15-073 MRS 15C  Lactobacillus rhamnosus/paracasei/ casei LC463231
M15-082 MRS 15C  Lactobacillus rhamnosus/casei/paracasei LC463232
M15-104 MRS 15C  Lactobacillus paracasei/rhammnosus/casei LC463233
M15-137 MRS 15C  Lactobacillus paracasei/ casei/rhammnosus LC463234
M30-001 MRS 30C  Lactobacillus rhamnosus/casei/ paracasei
M30-012 MRS 30C  Lactobacillus rhamnosus/casei/ paracasei LC463254
M30-013 MRS 30C  Streptococcus lutetiensis
M30-077 MRS 30C  Lactobacillus rhamnosus/casei/ paracasei LC463235
M30-084 MRS  30C  Lactococcus lactis
M30-094 MRS 30C  Lactobacillus rhamnosus/casei/ paracasei LC463236
M30-118 MRS 30C  Lactobacillus rhamnosus/casei/ paracasei
M30-139 MRS  30C  Enterococcus faecalis
M30-145 MRS  30C  Lactococcus lactis LC465154
Ma30-175 MRS 30C  Enterococcus faecalis
M30-179 MRS 30C  Enterococcus faecalis
R30-105 Rogosa 30C  Lactobacillus casei/paracasei
M45-001 MRS 45C  Lactobacillus helveticus/gallinarium LC463237
M45-004 MRS 45C  Lactobacillus casei/paracasei/rhamnosus LC463238
M45-009 MRS 45C  Lactobacillus casei/paracasei/rhamnosus LC463239
M45-021 MRS 45C  Lactobacillus rhamnosus/casei/ paracasei LC463240
M45-024 MRS 45C  Lactobacillus helveticus/gallinarium LC463241
M45-025 MRS 45C  Lactobacillus casei/paracasei/ rhamnosus LC463242
M45-032 MRS 45C  Enterococcus faecalis LC463243
M45-050 MRS 45C  Lactobacillus rhamnosus/casei/paracasei LC463244
M45-059 MRS 45C  Lactobacillus rhamnosus/casei/ paracasei LC463245
M45-062 MRS 45C  Lactobacillus rhamnosus/casei/ paracasei LC463246
M45-067 MRS 45C  Lactobacillus casei/paracasei/ rhamnosus LC463247
M45-070 MRS 45C  Lactobacillus casei/paracasei/ rhamnosus LC463248
M45-073 MRS 45C  Lactobacillus casei/paracasei/ rhamnosus LC463249
M45-075 MRS 45C  Lactobacillus casei/paracasei/ rhamnosus LC463250
M45-088 MRS 45C  Lactobacillus casei/paracasei/ rhamnosus LC463251
M45-107 MRS 45C  Lactobacillus helveticus/gallinarium LC463252
M45-121 MRS 45C  Lactobacillus helveticus/gallinarium LC463253

# 1, MM 99% Ll B2 R L -2 g WAk L L7z, BMEROBMA RSN T L5E

MHMHIZR L 72,

TORBREOLEFTNRLS L FEH 21T T — X8k
IRz 58\ 8 v 87 B ER 2 3 2 b oS
HHEDTIE R EZ, ELEFHRELTZED
£ BABE O A, T, FLE G
X DI L FLEE O T FLER W AR 2 H T
RSM b3 X O ¥ A V50 Th 5 AEY) <=7 b

N7z Lactococcus 73

YEZIIAY IV REBML 72 RIM B ToAH EDIRIEE Nz,
ERTCHRIET A, A2 RXTOD Lactobacillus RSM %5 #1 & 7

B FLERW AL & St thermophilus 133548 10 B H 12
BT RSM B:#h & 45 3 /iR RSM (C-RSM)

A a7 ESE L 20

B OEFICEIEr -7 (£5), 2O LIRS
NS OFLERW DS/ I 7 RIS & 0 EF DR S
5 O Leuconostoc J&FLERH 12
RTINSy Xy BB aTH T &,
BT INLORMWOEFRLILD 2 L1F
Lactobacillus J&FLERHE OB X 70 FIRTEIZ 2 5 2

YA U e RNl -
Lactobacillus J& FLEE T O 72 5> Tl& Lb. acidophilus
& Lb. paracasei ® 2 ¥kt RSM 51T D ¥538 10 K



71X A 2 ORI RSM B b % M L 72 AR FLH R FLER B o 75 15

M BEIZBI 5 pHAK T EDMBD Lactobacillus J&FL
PRI AR TAECEHIZART M YOI & D
pH I FEIEBML CTwb (£5), Masuda & i
Lb. acidophilus & HHEIE I )V 7 54 TOEF DS
BnwZ e, BEAS BRI ORMTET I RES
LI ERIM|ELTNEY, SRIFAVAEZO 28D 3
V7 B M T EE IO Lactobacillus J& FLHR
WIERTEL BVWHEKE STt E 2005, F72,
Z D2 BRICBTE AR 10 FEf B IS A B RAER) A%
I VEAMTIERSNT, R)XT b TOA
RN EIFHRENETH DL, BEITEL S
725, Arakawa 5 Lb. gasseri DdH HEED IV 7 £
HWIZBITLEFTIZEEY N7 I JRTIE R
{, RIFFPRETHDL I LML TWwAEY,
SEHAVIZR)RT A AFI B A EA 2O
IKIEYCTdo B3, Wi \IEER R, B Ik
TIREYTH Y, BEDONDE VIS TR E % <
ELboLEZLNLZ ENS, SEF VT L.
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Abstract

In the present study, we aimed to identify lactic acid bacteria with the proteolytic activity useful for
manufacturing dairy products. To achieve this goal, we investigated whether the addition of casein degradation
products, such as casamino acids and peptone, affects the growth of various lactic acid bacteria in reconstituted
skim milk (RSM) medium and then attempted to identify lactic acid bacteria growing equally well in RSM medium
regardless of the presence or absence of casein degradation products, using lactic acid bacteria strains isolated
from raw milk. We tested a total of 12 commercially available lactic acid bacteria of the genus Lactobacillus (n = 7),
the genus Leuconostoc (n = 3), the genus Lactococcus (n = 1), and Streptococcus (n = 1), and found 8 Lactobactllus
and Streptococcus species showed no differences in growth in 10 h of culture in RSM medium with casein
degradation products versus without casein degradation products. Meanwhile, the other four bacterial species
grew faster in RSM medium supplemented with casein degradation products than RSM medium. Because all
strains of genus Lactobactllus used in this study showed no differences between the growth rate in RSM medium
and that in RSM medium supplemented with casein degradation products, we investigated the growth
characteristics of bacterial isolates in these culture media to identify lactic acid bacteria of the genus Lactobacillus
with potent proteolytic activity. We compared growth rates of lactic acid bacteria isolates (n = 659) in RSM
medium and casamino acid-supplemented RSM medium. Forty-six strains with no difference between the growth

rates in the two media were selected and subjected to 16S rRNA gene sequencing for species identification.
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Consequently, 29 Lactobacillus strains, 6 Enterococcus strains, 2 Lactococcus strains and one Streptococcus strain
were identified. These results suggest that lactic acid bacteria of the genus Lactobactllus can be efficiently isolated
from raw milk using RSM medium supplemented with casein degradation products.






