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Halophilic lactic acid bacteria in fermentation food -

making. (IV). Nutrient reguirement of lactic

acid bacteria and yeasts in suguki making.
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1. BMEOREEE L 2Ric D WK
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Wwohy GY1 e ¢hThy, FkdEREELT
12 GY-1 %3130°C, GY-2 2320°C TZ DS bHIEM
BEROBBICLODENTH S LHEEZINKOTIOD
BEkERMBRRICHENT A &iC LT,

Table 1 ITR L7 & & GY-1 RIEFZEERKRL, XK
FAAMRIE T, HMEETHEL, REASEETRLY
B3, BlEETRBRERED 7 ) - 2REEL,
BN, WBEZBEALZLT EnE Saecch
aromyces BTHV, YEOREHE, BHERL & 5
Saccharomyces rouxii EHEEL T,

2. FE, BEEYINCL 2HEERE  Table 2
RUEHREO—RAVIOBRETHS AL SIC, AR
W, BEEMHALLLOE, BRNOLDICHE L
T, ABENHOLOLER ABOBRIKREN-T
WE, FreTra—ZBERIHICK - THEIMLTY

BUERELR PR S

Table 1 Taxonomical properties of GY-1 strain

By 235

258, MICETERBRAL LTS, £ UTHIRY Rk
OEE THRA UBERR, 77 ¢ SHOBKENEL
S, IDICHKES, BHOBEKICT S TL
Fro ULd UBREEDSZE L L EMRERAELT
bbb 5bi, HCEEBD UERSH L 1L AEENS -
ey & O TRERHPHADBIE ZHO PRI O BREMBE
THHCEAWEL, BEOPHOEMCIETC
AR AT

ZOFEFKT ¢ X BARIC X AHFAO—RAFTOKE
% Table 3 159,

CoS LA, B0 ORI 4 H,
AMERMO L O BIUHBERIE5 BTH S, HLBO
Hepk B S BRI, IR I B L0 %
¢, MRHEROBA G EEIHOEMC LD Table 2
OB LV BTEEORONDIELE-THwE, TLT
FHERBROBRETREREPPERLNL LS EVRIR
ELEMEN, BRE, Bk, BRSSO BE
A5 20 EhHR, COMELYIKRE, B
Ik O BEEMMSEMIER S T EBDro T,

Cell
Sporulation +
Growth temperature
pH
Film formation —
Yeast ring formation +
Gelatine liguefaction -
Assimilation of nitrate -
Assimilation of ethanol -
Fermentation Glucose +
Glucose +

Sugar assimilation

Oval (1.0~4.0x1.5~5.0u4)

Maltose + Galactose —
Maltose + Galactose + Lactose —

Optimum 30°C, Upper limit 40°C
Good growth on 4.8 not on lower 2.5

Saccharose —
Saccharose +

Lactose —

Table 2 Analytical data of suguki

Added Tactic

Added lactic acid

_ acid bacteria | bacteria and yeast Non added Raw material

Radish | Leaf | Radish | Leaf | Radish | Leaf | Radish | Leaf
Water 88.3 78.6 88.2 78.9 88.5 79.1 94.6 89.2
Reducing sugar 5.0 3.3 4.1 2.4 5.3 3.5 1.7 1.8
Total sugar 5.7 4.6 5.0 4.4 5.9 4.7 3.0 2.8
Total acid 0.9 1.1 1.0 1.3 0.6 1.0 0.2 0.3
Lactic acid 0.7 1.0 0.8 1.0 0.4 0.8 0.1 0.2
Volatile acid 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0
Soluble nitrogen 0.3 0.5 0.4 0.6 0.3 0.5 0.1 0.3
Ethanol 0.5 0.2 0.7 0.6 0.4 0.3 0.0 0.0
Sodium chloride 2.6 3.2 3.0 3.4 2.8 3.0 0.4 0.7

5 days incubation
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Table 5 IC/RL7cC & ARkt e £ ¢ vElT=
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Table 3 Analytical data of suguki
Added lactic

[Added lact1c ac1d*4

N on added

|

riﬁha‘cjdh__lgggt_e_ria bacteria and yeast[ ! E‘i‘jkmitfiﬂﬂﬂ

Radish \ Leaf Radish ‘ Leaf “ Radlsh Leaf “ Radxsh ; Leaf
Water 85.1 | 76.4 | 84.2 [ 78.2 | 84.6 | 79.2 946 | 89.2
Reducing sugar 5.0 3.4 48 | 2.9 5.4 f 3.6 J L7 | 1.8
Total sugar 5.8 4.7 5.7 4.7 | 6.2 | 5.2 30 | 2.8
Total acid 0.9 1.2 0.9 13 | o8 11 0.2 ! 0.3
Lactic acid 0.6 0.9 0.5 09 | 05 | 07 | o1 0.2
Volatile acid 0.0 0.0 0.0 0.0 | 0.0 J 0.0 . 0.0 | 0.0
Soluble nitrogen 0.2 0.3 0.2 0.3 | 0.2 | 0.3 | 0 1 | 0 3
Etnarol 0.6 | 05 | 07 | 06 | 05 05 |
Sodium chloride 3.0 3.7 34 | 36 3.0 ?37 ] 04 ;07

5 days 1ncubat10n * 4 days incubation

Table 4 Basal synthetlc medium of L. plantarum

L-Phe 10mg

Glucose 1g Thlamme HCI 20r -Ala 20mg

KH,PO, 0.1# Riboflavin 40 » L-Arg-HCl 204 L-Ser 10 #
K,;HPO, 0.1  PyridoxinetHCl 20 » L-Asp 40 » L-Thr 20 »
MgCl,-6H,0 20mg Ca.Pantothenate 40 » L-Cys 10 » L-Try 10 »
M,Cl,4H,0 17 PABA 20 » L-Glu 40 » L-Tyr 10#
FeCl;+-6H,0 17 Nicotinamide 40 # L-His-HCI 10 » L-Val 20 #
Adenine+H,SO0, 17 Folic acid 0.27 L-Ileu 20 # L-Lys-HCl 20«
Guanine-HCI 1s Biotin 0.2+ L-Leu 10 # L-Pro 10#
Uracil 1 Na-Acetate 0.68g L-Met 10 » Gly 10 »
Xanthine

17

per 100m1 pH 7 O

Table 5 Vitamins, Amino acids and Nucleic acid bases reguirements of I.. blantarum

Elxmlnated substance

Thlanlne HCl
Riboflavin
Pyridoxine-HCI
Nicotinamide
Ca.Pantothenate
PABA

Folic acid
Biotin

L-Pro

Gly

Grthh ’ Elrnmated substance Growth Ehmmated substance Growth

93 | rSer 69 | LGlu 3
100 L-Leu 26 | L-Cys 2
58 L-Ala 23 L-Arg-HCl 2
6 L-Ileu 20 L-Val 2

8 | L.His-HCl] 18 L-Tyr 1
92 | L-Met 18 L-Try 1
100 J v-Lys<HCI 16 Adenine-H,SO, 100
90 1 L-Phe 9 Guanine-HCI 100
100 | vL.Thr 8 Uracil 96
73 f' L-Asp 3 Xanthine 100
Growth was expressed by-- O D. in tested medium X100

O.D. in basal synthetic medium

Wave length: 660mu Incubation: 30°C, 40hrs
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Table 6 Composition of culture medium on the growth of S rouxii

T ADET I BEBEAE
LThE £ I vMTFELR

Culture medium Growth FRZEHE LD ED EMN
1. Glucose-Salts+ (NH,),S0, + Vitamins 100 BB FIERIEMHE
2. Glucose+ Salts+Amino acids+ Vitamins 95 KTEBEPALEA, 4
3. Glucose-+ Salts+ (NH,).SO, 6 P VvAFRTELDELNR
4. Glucose+Salts+Amino acids 6 WHOMNHBELTRS,
5. Glucose+Salts+ (NH,),SO, +Purine, Pyrmidine bases 5 ZC CAREMARET B
6. Glucose+Salts+Amino acids+ Pu‘rine Py-rimifline bases o 03 B & LT Table 6 107
TGl e e B ie weant iamine o7 S BACHEORAES
- - —_— DEHFEERE L TERZES
Growth was expressed by o D’.Q:iln)r:ﬂl\;g:Wt;Fi%?tﬁTg%%EﬁX 100 7o
Wave length: 660mz Incubation: 30°C, 40hrs Table 6 DFFRITBLT
Table 7 Basal synthetic medium of S. rouxit B S kS, COBRET I/
e il el Eeen il e 2 : P
Glucose 5g Thiamine«HCI 0.1mg f%ﬁ%rg%f b\)izgiif ii
KH,PO, 0.17 Riboflavin 0.17 o o
KCl 85mg Py ridoxine-HCI 0.1 PG, CORERy S Table
CaCl,+2H,0 2.5mg Ca-Pantothenate 0.1 TICRT LD TR HE AT - 720
MgCl,-6H,0 257 Nicotinamide 0.14 yric Table 7 OFEHIE & LA 3
MnCl,-4H,0  0.57 PABA 20y yyvavF A LEFELES I VR
Na.Citrate 0.3g Folic acid 17 FKIC DV TREIT L7,
Citric acid 50mg Biotin 1s Table 8 T3 &5 OBERHI
(NH),S0,  0.3g = a7 vERAROERL, Fov)
per 100m! N4 o v BIUFT I v EERTS

Table 8 Vitamins reguirements of S. rowuxii

Eliminated vitamin

(Nitrogen source) |

Growth

Amino acids

(Nitrogen source)

— (NH,).SO,
Thiamine-HCl 48
Riboflavin 103
Pyridoxine-HCl 21
Ca-Pantothenate 95
Nicotinamide 4
PABA 97
Folic acid 101
Biotin 37

77
100
64
72
5
98
100
92

Growth was expressed by =/ =1 1" Uihietic medium

0.D. in tested medium

Wave length : 660mu Incubation: 30°C, 40hrs

%100
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Summary

A useful yeast was isolated from the Suguki
making material and the curing effect was studied
in addition of lactic acid bacteria and yeast. The
excellent growth of lactic acid bacteria and yeast
in Suguki making is caused by the condition which
is especially favorable for the growth of microorg-
anisms and we expected that some special factor
was presented in Brassica Rapa, L. Therfore we
studied the nutritive reguirement of lactic acid
bacteria and yeast.

On the result of identification of the yeast. we
found that this strain belongs to Saccharomyces

rouxii and the curing effect was more superior in
addition of both lactic acid bacteria and yeast than
lactic acid bacteria only.

In the study on the nutritive reguirement of
lactic acid and yeast, the former riguired vitamins
such as pyridoxine, nicotinic acid, pantothenic acid,
PABA and biotin and 17 kinds of amino acid
excepted proline, the latter only vitamins and in
ammonium sulfate of nitrogen source, thiamine,
pyridoxine and nicotinic acid were reguired and in

amino acid, pantothenic acid was reguired,



