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Effect of inoculation with starter cultures of yeast and lactic acid bacterium
on the chemical and microbiological characteristics of salmon Jzushi

MASANORI SASAKI,* YUt KAWAI2 MAMORU YOSHIMIZU2 AND HARUO SHINANO?

1Hokkaido Kushiro Fisheries Experimental Station, Kushiro, Hokkaido 085-0027, 2Faculty of Fisheries
Sciences, Hokkaido University, Hakodate, Hokkaido 041-8611, 3Hokkaido Industrial Technology Center, Hako-
date, Hokkaido 041-0801, Japan

Two microbial strains of yeast Saccharomyces cerevisiae 1ZS-Sc1 and lactic acid bacterium Leuconostoc mesen-
teroides subsp. cremoris 1ZS-Lmc1 were inoculated into salmon Jzushi as starter cultures for ripening. The strains
had previously been isolated from ripened Izushi at 5°C. After Jzushi had been ripened for a cumulative tempera-
ture of 280°C-d at 5, 10, 15 and 20°C, investigation of chemical and microbiological characteristics and organolep-
tic observations were carried out for the ripened Izushi. Inoculation of starter cultures accelerated ripening of
Tzushi. In the 5°C-ripened Izushi, the inoculated species were dominant, occupying 93-100%, and an organolepti-
cally higher evaluation was obtained. For the Jzushi ripened at 10, 15 and 20°C, yeast was not detected as well as in
those without inocula and a tendency toward excessive ripening was observed. The Effect of ripening temperature
on the characteristics of Jzushi samples inoculated with starter cultures was closely similar to the effect on those
without inocula.
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BEE AL —Z— L L CHAT A LRI, T
b, BT WTL AL o0 L O5HEL /S
charomyces cerevisiae ¥ Leuconostoc mesenteroides subsp.
cremoris BIREOEEE R &\ 3 L EIA AR EAE L TH
BREH, BT L OLERS & MAEWHEE KU X OB
BRICS 3 A MBI DWW TR L 7,

RH Tk

HAEMS SOEERROAR HAELLTL, B
RO DAY WA BE S LBV L OB O
e | 7= Saccharomyces cerevisiae 1ZS—Scl ¥k & Leuconos-
toc mesenteroides subsp. cremoris 1ZS-Lmcl ¥k 2 Bk
% i\~ 7=. Saccharomyces cerevisiae (R T 7 F A b
O — 2R ) HER X RV /R THiREE (25°C,
72 B8 1%, Leuconostoc mesenteroides subsp. cremoris
A AR (HKESE) TRTEE (30°C,
72 BERE) 4%, EO4BE (3000x g, 16 fEl) IS X DEHE
L, B3 % BEAEKCBREL, chbrEER
EEE E Uiz, 7233, (8L 72 Saccharomyces cerevis-
iae 33 X OF Leuconostoc mesenteroides subsp. cremoris D
EE 1L # N Fh 4.5 % 109 cells/m/, 1.3 x 109 cells/ml T
Bo

HrWTLORESE ARTIE, BEREEESSC
LERBWT, BRI L2 AURMR B, K
HTHr W LOTMEIT- 72, Tibb, EFEHIE
B s m i CEE XN/ T (Oncorhynchus keta)
wHE, g%, FLAKRET-25C T2 % BREERE
EEL-bOERMELT7 4 L—2L, 0.8~1.5CDK
WA (FEAK) I3 EEMEL A%, FEEREELCD
D% 6~9mmEDY) N & L L, 3CORKT2KREIK
LA AN, 5°COMET, 8kg OFET 1 KH
MMERAL, 30% EEO AR T 10 5 EKEFED 21T
W, K0 Lt O EARRREA L L, BEAAE,
WEICHEOEYE X, ZOLICAR, ki« #, TR
% &1, Saccharomyces cerevisiae & Leuconostoc mesen-
teroides subsp. cremoris DYEEE % 10g 3 OHEHL,
Bodke L alarfid s TR IBICH T TRY
EL, 2BEAAERIOkgICH L TZENENDOERE
gL A, BRIEEILS 10,158 XU 20°CD4
SORERAHEL, ARMBIERERE (BELAK

LORE) 280C#HBRLL T, TNnZEh 54,28, 19%
YU 15 HEE L. 2 HERZWIFhOX S B 10°C OFf
BORICIELRWTEE, ZO®KITEAIEEZDOER
EicL, 1/308MIE8kg DTETIMEL, ZDORK
D2/3DOWRIE 16kg DTFE TINEL TARZEED
7= BEFRICEWTIE, BEANICWVT L EBR OB,

WIEOEBRIE OB D 7% & OBE L EReFHii 21T -
7mo BRI TRHCIIABEZYSICL TKEY - R,

R
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IE (50 kg, 4 B#fE]) LT BICKD EBRWTHGE & L7
MEBABZICE SN WT LORFESFED L, SCRT
13:57.2%, 10°C X Tl 56.8%, 15°C X Tl 51.9%, 20°C
X Tl 46.7% TH - 7
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Ripening temperature
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Flesh and firm materials

Vinegary flavor
Flesh and firm materials

7 | Cloud and bubbles in fluid 7
Sweet aroma
10

Cloud and bubbles in fluid
Sweet aroma

12 | Pellicles on fluid surface

19 | Expanded pellicles
over fluid surface
21 | Thick pellicles

20

24 | Pellicles on fluid surface

Ripening period (d)

28 'Sweet aromatic /zushi
30 flavor

Sweet but savorless taste
in rice and vegetables
Deteriorated fish meat

40

47 | Expanded pellicles
over fluid surface

54 vSpecific Izushi flavor
Sweet and umami
taste in fish meat, rice
and vegetables

15°C 20°C
d : d

2 | Vinegary flavor

Flesh and firm materials

7 | Much fluid with cloud

Much fluid

Pellicles, cloud, bubbles
Strong acid flavor

and bubbles :
Sweet-and-sour flavor 7 | Bxprndad pellicles
10 | Peliicles 12 A Generated larger bubbles
15 | Expanded pellicles 15 ¥ Thick pellicles

Stronger alcoholic, acetic
and pickles-like flavor
Light-colored and dry-
textured fish meat

'Generated larger bubbles
19

Expanded pellicle over
fluid surface

Cloud and much sour fluid
Light-colored deteriorated
fish meat with sour flavor

Excessively ripened

Excessively ripened

Fig. 1 Organoleptic observations of salmon zushi inoculated with strains of Leuconostoc mesenteroides and Saccharomyces cerevisiae

during ripening process at various temperatures.

Tzushi samples were initially kept for 2 d at 10°C and then ripened at various temperatures while loading with stone weights.

#imL, HB-EWEY, BB LCESERL,
10 BRICAER L 728 iE 156 HRICHA KL TR & i@h
RobHN, 19 FRICIWEILEAE Y, KTEEE
L, BBWEBERFAE L7z, £/, BHEVWIL (19 BE)
BRESIFL, BREBERDD, ABCLIEIHRDS
N7z, 20°C X Cid, EA% 3 BEROWITHLOX S &
%<, b BBRICIIERE, BBY, ok XURVEES
FEL, T~9 BRICREE A £EEE Y, 12 BRICIE
KEBEHFEL, 15 BRICE T IVIa—IVEPES,
EWHEALE A E- 7o, BHWFL (15 B%) 18
SIEL, Bk EEERE « BIWEAK, WHEICIX Y
DEDPRD BN,

W LARBRICE T ZEFERFOEL W LA
WRIC I A% T O pH & BEEEOEL % Fig. 2 IZ7R
L7z, B\ (10CC2H#%) OpHIZ4.7 Tho
e, T, 5°CK & 10 C KT LRERZRL,
BEOMK 54 H%I3 49, BED28HKITL8 Lo
2o L2L, 15CK & 20C RO pHIZETL, BIED
B 15~19 B#ICIT 4.6~4.3, HBEOBE 7~15 A
IC134.2~3.9 L7557z, Th 5D pH OELIZAEEE
DAL L FFRE L TV o

WL OB & BIFRRROL2EB 5 MR % Table 1

5.0

pH

40t

35 T —
0.8

(b)
0.6

0.2 [

Total acid (g/100g)
o
>N

0.0 : : : . .
0 10 20 30 40 50 60

Ripening period (d)

Fig. 2 Changes in pH value (a) and total acid content (b)
of salmon Izushi inoculated with strains of Leuconostoc
mesenteroides and Saccharomyces cerevisiae during the
ripening process at various temperatures.

Tzushi samples were initially kept for 2 d at 10°C and
then ripened at various temperatures while loading
with stone weights. Symbols: O, 5°C; ®,10°C; A, 15°
C; A, 20°C.
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Table 1 Chemical characteristics of salmon Jzushi inoculated with strains of Leuconostoc mesenteroides and Saccharomyces cerevisiae
and ripened at various temperatures

Ttems Ripening Ripening pH Total acid VB-N Extractive-N Moisture Salt
temperature (‘C)  period (d) (g/100g)  (mg/100 g) (mg/100 g) (g/100g) (g/100g)

Fish meat 10 2 4.8 0.39 5.0 600 67.7 2.2
5 54 4.7 0.48 9.8 510 62.6 2.3

10 28 4.6 0.54 28.2 550 62.4 2.6

15 19 4.2 0.77 46.0 510 64.7 2.4

20 15 4.1 1.00 51.2 840 60.4 2.5

Sub-materials 10 2 5.0 0.28 35 280 74.6 2.2
5 54 5.0 0.37 7.7 380 72.0 2.3

10 28 4.9 0.41 13.5 350 72.7 2.4

15 19 4.5 0.65 42.0 420 71.8 2.4

20 15 4.3 0.83 42.0 520 70.9 2.7

Tzushi samples were initially kept at 10°C for 2 d and then ripened at various temperatures loading with stone weights for a cumulative temperature
280°Ced.

Table 2 Free amino acid compositions of salmon Izushi inoculated with strains of Leuconostoc mesenteroides and Saccharomyces
cerevisiae and ripened at various temperatures (mg/100 g)

Fish meat Sub-materials

Amino acid 10C 5°C 10C 150 20°C 10C 5°C 10C 15C 20°C
2d 54 d 28d 19d 15d 2d 54d 28d 19d 15d

Taurine 19 14 12 14 27 15 16 14 15 16
Aspartic acid 5 21 25 29 60 tr 23 26 28 64
Threonine 20 64 72 70 98 42 70 83 80 118
Serine 9 31 34 35 60 9 34 39 41 70
Glutamic acid 14 53 64 76 135 12 54 67 70 147
Proline 5 ' 33 31 27 38 3 34 34 33 39
Glycine 6 20 24 34 91 6 23 26 39 110
Alanine 19 59 74 77 153 2 68 85 93 192
Valine 10 47 54 56 78 10 50 64 65 96
Methionine 9 46 47 44 63 7 49 53 47 74
Isoleucine 6 39 44 43 56 6 42 49 51 66
Leucine 20 95 102 101 146 17 103 113 112 171
Cystine ND ND ND 9 32 ND ND tr 11 39
Tyrosine 8 65 58 31 15 74 55 55 23 9
Phenylalanine 20 77 71 63 62 17 74 68 55 61
Lysine 39 127 130 117 167 31 130 139 1.26 193
Histidine 9 21 21 19 31 8 23 24 23 3k
Arginine 13 72 59 3 ND 13 72 65 1 2
Total 231 884 922 848 1312 228 920 1004 912 1504

Tzushi samples were initially kept at 10°C for 2 d and then ripened at various temperatures loading with stone weights for a cumulative temperature
280°C-d.

tr: trace (<1.0 mg/100 g).

ND: not detected.

ICR L 72e BEWE LT, 5C2 5 20°C ~FARIRE Wl (2 B OBRATICIEY VY, ALtz y, BA
NEL e h &, AR LIRS HIC, REE - VB-N Uy, TroWTesy, & UvsiUTsEds

s TFABEERRLSVVEAERLI, o, WELLD 17 @EOWBHET 3 /BA BN, B8 T 231 mg/100
12, 200C X135, 10 8 XU 20C X & B L T, KHH gEENTV, #EFEWTLTHE, ShELAT A O fa A RIS
Dig<, WHHRRE VERERLI, HABRAD 2 5 1) Y OBEALR DTt o 7ot VIV
WL OWERET 3 /BB % Table 2 (TR L 7o, FABKL DAYy, TSoVEEUZILE IV OFIIC &
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Table 3 Microbial counts of salmon zushi inoculated with strains of Leuconostoc mesenteroides and Saccharomyces cerevisiae and ri-

pened at various temperatures

Ttaris Ripening temperature Ripening period Aerobic bacteria Lactic acid bacteria Yeast

(C) (d) (CFU/g) (CFU/g) (CFU/g)
Fish meat 10 2 6.7 x 106 1.3x108 1.0x 106
5 54 3.2x107 3.0x 106 2.8 %106

10 28 6.6 %107 1.0x 108 ND

15 19 2.5x10° 3.0x10° ND

20 15 6.0x10° 6.8 x 109 ND
Sub-materials 10 2 5.7%x107 2.5x107 7.5x107
5 54 8.7x107 7.0x 108 1.0x 107

10 28 3.9x 108 5.3x108 ND

15 19 8.3x 109 2.8x 1010 ND

20 15 2.3x 1010 1.0 x 1010 ND

Tzushi samples were initially kept at 10°C for 2 d and then ripened at various temperatures loading with stone weights for a cumulative temperature

280°Ced.
ND: not detected.

n, 5CX, 10CRHB LU 15CK & T I /B
Ei13900mg/100 g BE L THML, & <IC20CKIiE
1312 mg/100 g & %o 7z, £/, BIFERER L FEOME
M%ERL7,

BHBBETEELZVWT LOLREE wWILO—#&
WEE, FLEAE, BEROAERE Table 31T/RL 72, FARL
Wil (10°C T2 HEE) O—WMEOLERERI, ARR
? 6.7 %108 CFU /g IZ kR TRIFRHT A3 5.7 x 107 CFU/
g L %D ot BEWEL T, RAREBIREROE
¥ixzhzh, 5CKIiE3.2x107CFU/g & 8.7 x 107
CFU/g, 10°C K i 6.6 x 107 CFU/g & 3.9x 108 CFU/g,
15°C K i 2.5 x 10° CFU /g & 8.3x 10° CFU/g, 20°C X
12 6.0x 10°CFU/g & 2.3x101°CFU/g T, ¥ <iC15
CR & 20C ROEESE W EAZRL 7,

MBI O AMELE, BAFHD 1.3x106CFU/g I
HATEIERERA 2.5 %107 CFU/g & % - Foo BLEW
FLTiE, I5CR & 20CROER DS WMERZRL,
BAT L BRI OER I zhZh, 5CETid3.0x
105CFU /g & 7.0 x 108 CFU /g, 10°C X T (% 1.0 x 108
CFU/g & 5.3x108 CFU/g, 15°C X CiZ 3.0 x 10° CFU/
g L 2.8x10°CFU/g, 20°C[X T 6.8 x 10°CFU /g &
1.0x 101 CFU/g Thh - 7=,

AR OB, BRI T 1.0x 106 CFU/g,
BIBFCRHT T3 7.5% 107 CFU /g Th - 7oo BFEWFL T
¥, 5CRofEAEIE 2.8x108 CFU/g, EIBFCEHERIZ 1.0
X107 CFU/g Td - /=7, 10°CK, 15°C K1 L1 20C
ROBGEF LA SRR I TE AP 7, DX
IS, &7 N—T OBENDEBEEIT BRI & B
FLEhic, BIFERRARKELE LKL ThTricsn
BRERL 72, %7, BEWTLO—RREER & IR
i, pREomVWKS (15CK, 20CK) IFXE

¥ WERZRLICD, BEAREIHAOIZSTK
DAETH -7,

BABRETEELA-VT LO—MWRMEE HEALH
H QCH#K) LERREECHEL/ICT TV Lk,
—fRME I 223 BB, TDO D, 182KkIE S T A
BEOBHFEEE TH Y, 5% BacillusJ& & L7,
Z D, 34 ¥k A Micrococcus J&, 7 ¥k 75 Staphylococcus
BICEHESNAIEKRTH - 7,

g LO—EMEMHE%Z Fig. 312R L 7c, BARH)
B, AAE L BRI 2 h 2 N Bacillus |& 75 83
9% & 77% , Micrococcus | 75 17% & 23% % (5% T\
7oo BFWTLEAS L, AR EBIRERIT TN,
5°C X T Bacillus J& 73 70% & 62% , Micrococcus J& 7>
30% & 23%,10°C X T Bacillus J& 75 63% & 509%,
Micrococcus J& 7> 37% & 33 %, 15°C [X T Bacillus J&
#1009%, 20°C X T3 Bacillus &7 93% & 100%, %
7=, Micrococcus B EATDATT R BDOLNT=, C
Dfic, 5°C & 10°C KDOEIFREHS Tid, Staphylococcus
BhrnhZzn15% & 17X BD BN, Tiabb, B
B2 A% EEFNTLEBL T, —M&ME Tid Bacillus
BBAEERT, LICIBCRE0CKOEF T LT
13 93% U bEZEED, Ok RERIEETHRY & KT
HY, AZ—Z—FEROBEICLHENLRD LN
2 f:o

BABBETEEL VWS LOIEEME BEALH
(10C T2 ) LERMEBETHEL YLy
LILEAEEIIARGT 200 R BES N, TDS L, 141K,
AT O R A ESEIRE CTh D, Leuconostoc mesen-
teroides ICFIE S N7z Fiz, 54BN REREIAHE
S5ERET T 5B Enterococcus feacalis 12, BV O 5 IR
EFEET B ALEAERE O Pedioccus acidilactici \ZF 243
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4 Fish meat
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40F | B B =
X 20Ff
o
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o Sub-materials
210 1 7 1
m| 5] S
80F || n
M
60 | 1
— B B
40F | B
B
20} B
0

10°C 5°C 10°C 15°C 20°C
2d 54d 28d 19d 15d
Ripening condition
Fig. 3 Aerobic bacterial flora in the products of salmon

Izushi inoculated and ripened with strains of Leu-
conostoc mesenteroides and Saccharomyces cerevisiae.
Ripening conditions are shown as temperature, °C and
period, d. Izushi samples were initially kept for 2 d at
10°C and then ripened at various temperatures while
loading with stone weights. Columns: B, Bacillus spp.
(182); M, Micrococcus spp. (34); S, Staphylococcus spp.
(7). The numbers of isolates are represented in paren-
theses.

% %Hﬁf% 2 fCo

g LOABEOEME % Fig. 4 IR L 7z, B
BENCIE, BAE » BIFERT & b ICEEERICHYS T 5
L% 2 b 5 Leuconostoc mesenteroides 7> 100% % 5
T, BEWTLAEARS L, BATEBIFEREBRIE &b
12, 5°C X Tl Leuconostoc mesenteroides 7> 1009% %,
10°C X T = 11 £ 11 Leuconostoc mesenteroides 7> 57 %
Y 63% , Enterococcus feacalis 75 339% & 37% %, 15°C
X Cid Z % 11 Leuconostoc mesenteroides 7 67% & 73
9% , Enterococcus feacalis 7526 % & 27% %, 20°CX T
I3 Leuconostoc mesenteroides 7> = N 2z 67% & 73% ,
Enterococcus feacalis 7 33% & 23% # 5&, Z DOftiic
10°C X & 15°C X @ f A #8 C & Pedioccus acidilactici 73
ENZENL0K & 7TH BOOLNIZ, Tibb, AW
CERIRE THRBORB T LE@L T, AME Tl
TEE R AL & X B Leuconostoc mesenteroides H3EEAT
HY, EIKERT GCK) TERWEELRERAZRL
Cs

BEAREETCREL-VT LOBEOEMR EAAY

ST

Fish meat
001 1 1 el 1 ]
L E
80 £ E
60 [ |
L L
40 r
L L L
L 20¢
&
10 0
g Sub-materials
S 100
E E
80 E L
60 ]
L L
40r L L
L
20
0

10°C  5°C 10°C 15°C 20°C
2d 54d 28d 19d 15d
Ripening condition
Fig. 4 Lactic acid bacterial flora in the products of
salmon ITzushi inoculated and ripened with strains of
Leuconostoc mesenteroides and Saccharomyces cerevisiae.
Ripening conditions are shown as temperature, °C and
period, d. zushi samples were initially kept for 2 d at
10°C and then ripened at various temperatures while
loading with stone weights. Columns: L, Leuconostoc
mesenteroides (141); E, Enterococcus feacalis (54); P,
Pediococcus acidilactici (5). The numbers of isolates
are represented in parentheses.

2 B#%) L5CTHELIT T WT Lo LERITR
120 kGBS e, TN O OEROFR T 115 ¥R
Saccharomyces cerevisiae \Z, 4 ¥k#H> Pichia anomala, 1 1
7 Debaryomyces hansenii \Z[FE S N7z

i L OEROEHEE Fig. 5 IR L7, BUlw
WICiE, AR L EIFRRT & L ICEEERICHEY T 5% &
% 2 b B Saccharomyces cerevisiae ) %N Z 1 93% &
97%, Pichia anomala 7% & 3% %# 5bH7-, 5CX
OELFNE Ui, AR T Saccharomyces cerevisiae
7 100% % &5 & 72 25, Bl FURHER C & Saccharomyces
cerevisiae 7> 93 % , Pichia anomala 7 3 % , Debaryomyces
hansenii 73 3 % RHOGN/H, 100CK, 15CR B LU
20 CRDEMBNT L SITEREDEETE -7,
Tabb, B2 HE LS5 CROE VT L T Sac-
charomyces cerevisiae DNEBFE L 755 Z LI AR — X —
FHEEOBEO LRKTH SN, AX—X—FEBEOY
FRAZ—Z —FEROBEITHNTE D FHHIE (93
% k) BRL 7
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Fish meat

Sub-materials
0T e —P1 A
80r
3
o 60
o
5 S S S S
Q -
S 40
20
0

10°C 5°C 10°C 5°C
2d 54d 2d 54 d
Ripening condition
Fig. 5 Yeast flora in the products of salmon Zzushi inocu-

lated and ripened with strains of Leuconostoc mesen-
teroides and Saccharomyces cerevisiae.
Ripening conditions are shown as temperature, “C and
period, d. Izushi samples were initially kept for 2 d at
10°C and then ripened at various temperatures while
loading with stone weights. Yeast was not detected in
the Izushi ripened at 10, 15 and 20°C. Columns: S, Sac-
charomyces cerevisiae (115); P, Pichia anomala (4); D,
Debaryomyces hansenii (1). The numbers of isolates
are represented in parentheses.

Z £

KT, BT T LorLERELE L Tolich
7= Saccharomyces cerevisiae 1ZS-Scl #k 4.5 x 10° cells/
ml, Leuconostoc mesenteroides subsp. cremoris IZS-Lmcl
B 1.3x10%cells/ml DEEEK*, TNnZTnd7rn
FLOLEAABEREICRL 1.0% (w/w) OEETHERE
L7223, Thbo 2 ks, BEAAOH 2 BE) OFF
CABEOERFOTNENLTY & 52% ICHYS L
TWb, INETOMEYOEBEHERGITIE, HOHIYIT
R 10% o uWhrEEExERAE LT, BRETH
% Staphylococcus subgroup I LIS+ DI 4 Bk A AE
BOWMFCTH50% U EICs XD ICEREL, 0%
DARFOHEEELEZBEL T35, TORER, 2306
DI 2L, ZOBEAFTEZ Lk AER O A
> 7z Staphylococcus subgroup T i, B O HAiEE 10~
2096 DVPEEDPEE T S« OBRELFICHEEL T
WIS 54D L% 2 b, REIAERICIT HAMBE
AR —=Z —DiRMER, FRVICLS L, BRICk-T
SRl B H, EIE 101 cells/ml Bl #4 O B EE TR
RO 1~3% BETH 5, MMOYIABEY TV &
(5 L TR 2.5 x 108 cells/g ¥R L CHREEL FIT
BLE L T B, iz, FIBNE, RETFHAREA
WMOB &, HMEAZ—2— (6.8x103CFU/g) DI
MBI 2 794 4 BREED 1.5~14.7% ORI CHIET

BEBThoEMEL TV 5,

W LA DM ETER R S IR & B OBFSE G2
B DB DT, F.WEE Streptococcus lactis & Ther-
mobacterium bulgaricum (BLFE T\ %% N Lactococcus
B3 XU Lactobacillus BiIc &8s h AL E2ZDBNS)
DRAEMICEWTRY U XAEREORET LBERD
EAZHIELESZ L#RBOTVD, IHIEWTLOR
HEICY /- Td, TNOOAMEZHEMTH L, TV Y
XAAEBEOBREAXMEIET S ETrEDEHTH
BT ERERL TWB, FRRAESL T L ORETTENS
Bz bicd, R LBEMMICHETERWA, &I
Streptococcus lactis % A\ 7= 1V A W L%, R (1
20°C) Tl BMKEBRKZEICESE, SHEMBICRAEL
BR, PRBEDTTHT, pOEAEETETVWL
N, FEEELTHERCH 2% EHEL TW5, L
L7ehib, CThOAMEOEBEESCHABLEREICK T 58)
BBICOWTIREL TWwiry, %72, RELEEAD
i, FEBEICWTLICAMEAFIR T 5560504 L
T, ™YY X AERE & Lactobacillus arabinosus 35 %
O* Storeptococcus lactis % % Z N AIRFICEHE L 7o 5E 5%
T, BREAMIECE R ELRY Y XXAERE
FERIFITH LT L00 5L EOABE A EES 5 &2
DETHSEHEL B, LELENRD, Z0DOHK, »
FLOMTICHARED AR — X —H)VvF v~ —% AT 5
FZRDHNT, BEEE, WIFLICRBTARY U X
AEMEC L ARFPBEOEELLFEDL, ABEA
R—R—%HMBALEP-7cZ ER—ETHH EHL T
B
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BOWTLHER L HABEDO AR — X — T EE LI - 725
FOOFRER L L T, WEAR L E O FEIAIC
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o TOWTLOEKEZH EIHBRIROONI, L
NLEDD, BWRERX (10, 15 33 LU 20°C) T,
BIRIE DHENKE L, BRI MET /2D, BE
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OpH #ET RS EE, BV U XZEOFIED 2D
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JEBEROBE A L i L TEBARTLH 1B IETL
720 BBLERFOWT D pH OEICOWTh, X1
20CRKDETHELS, NBIICAX—Z —TZHEEL 7
HENROOLNI, O L, BBEICLRB®IN,
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5,10 B LU ISCRDOBEIIT NI o /2, 200CK T
DHEMIKED -7z, SHIC, BWHENTLOERST
i, 200CKIE510 3 LU I5CR & HRT, KFAp
%<, RHEEL IFABERBIOENT I/ BEED
ZWTLICHELTVWHLDEEZBND,

2B E S CROEF T L OBER & HEBEE O
AR, OO RLVSWERAEZRLZZA, &
NIFIABINCAZ — X — % FERE L /2D EEZ2ON DS,
LoL7ahb, 10°C L EDRE THE L 72541211
— AR & A E BT FRIREOFE VR ST Y % W E
MzmL, BRIIBRH TERP o720, TOBEBEITH
B0 LRAERIC, AMELERLDEICHBEL TESL
Y, BROBECERVWRELHIC k72 /cdsE2
bN5H, —MMAETIE, BEMELSLCRIFEERE LI
Bacillus BMEBATH D, AZ—F —IEEBOEHE0 L
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FO L RARIC, R & IR RS % & L Leuconostoc
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9L OFEAKE & BRSO FLERE D 4 TH Leuconostoc
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Z2bNb, BEREAD L, BRI LEIFERRT T E LI
Saccharomyces cerevisiae MEETH D, T OEKAET
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939% LL_I % Saccharomyces cerevisiae 75 58T\ 5 Z &
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