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E a7 FAuoM fARRS Bl FXule) 715l ¢) T3S B AT AXI) HE starter2A 9] F1s
AL AR 9181 SAEY] LEEA L ARG BXv]dlA] 2e] FA4E 40 15 G EES3 il we
5/49) groupe g ¥-5=4%t}. Species’ £EXE AYE A= Leuconostoc mesenteroides, Lactobacillus brevis,
Lactobacillus sake, Lactobacilus plantarum, Lactobacillus fermentun®} 5V TEOIRNCH, H72] PX=
Leuconostoc mesenteroides?} 52.5%2 3 $4FE02 JepPdel 228 519 groupsllA 7H A850] $Ad4 1
N IFFH Leuconostoc mesenteroides J-9, Lactobacillus brevis J-12, Lactobacillus sake J-20, Lactobacilus
Pplantarum 3-39, Lactobacillus fermentum J-1 % 5755 A3 81e] 818] 3348 F-Fol 2=} 0.3(10° clu/m)%B A
F3lo] 25°CollA 997t S5A431A pH ¥ 3 ALE, v P74 ] W8 58 248G 4 A% 45 &
Lactobacilus plantarum®] A-85°] 714 M2A VYeld o Lactobacillus sake?} 7V ==]A 4331 G A
Al A9 ge) 3R} 359 pH R 2 AT 6.30~6.36, 0.09~ 1.0%°] 3121} 9454 pH 3.2~4.3, 0.85~1.2%%
Jepdet. zt FF F59] pH, A=) AE vl n] B8] 4853 AW o] Fol s FE=r)
WESTF pHE MEA FH43]al, AR W2 ZUksisdd. v fo1Ake] WSl Bl R E AFTOAM A ER
Al AL, BEAL SAARS A= 302 JePgon FEARS Wiy AP Wl FUed. e
ghol] $2 L FE= FreE YR SAlA FEALS) S ¥ L. mesenteroides J-97} 7V 7 byt
. SGEAL @5¢] 7%= L. plantarum J-39, L.. brevis J-12 %79 £2.2 ¥4 Vet of - 22k4 AL} 3
v)ol A& B RAAAA L. mesenteroides J-9, L. brevis J-12, L. fermentum J-70] T2 FAMGEE A%
starter2 4] A Aoz v}epg.
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2, Yge o) s5em¥ HEEG L, visd 8742 e
Mol o BTG HALE 3l gro) Qukar BEE uigt FCE 246
g A% 5g ot 17g vls 4g B 580g)0.2 FX0E @F
St 119] fElel] ol 48 @i 25°CollA 297 BE A
7 F 5°CE &7 159 5 931 fakaS 288k

Rikge 22 % 83

el 2Ee 99 WHoE A3 FXv] 9L AgE
3l 0.85% NaClE ©A|F o2 3)43}e] MRS-BPB agar}
o Tsted 25°Col| A 297 HH wieksle] Jehd " Fo
A 40709 colonyE ¥ Hhe] W (15)0] we} AT fat
A Ao et £ttt ity 533 g 2 At
A B4 HAEL Bergey's Manual of Determinative Bacterio-
logy(17), Bergey’s Manual of Systermatic Bacteriology(19), The
Prokaryotes(20)] w2} A1}
(1) Leconostocs ToF2| E(species)SH

2 a7 AF et 4 9 da8e FEoln
arginine?ll A} NH;Z A48} E3}aL esculin® 7}4-E2-3)54
glucoseZRE gasE A= & Leuconostocs 0.8 T3}
ATt Leuconostoc 0.8 FHEH RE EEF50) sucrose2H-E
dextrans AFBIH TR Leuconostoc mesenteroides subsp.
mesenteroides®} Leuconostoc mesenteroides subsp. dextranicum
of g #E2 F 2E ol Ul BFSHEY arabinoseo) A
A& AEIH Leuconostoc mesenteroides subsp. mesenteroides
2 F74sI9AL, arabinoseo| Al AHS AJASIA] ESHH  Leu-
conostoc mesenteroides subsp. dextranicum®. 2 S8 HTH.
Leuconostoc S 2. AR 2175 25 % e A o
o]3L, glucoselA] gasE AWAIBIH L™ sucroseZHRE dextran
A3d8LAL esculin® 7183k arabinosedl| A 2RSS
L B8 Leuconostoc mesenteroides subsp. mesenteroides= %73
&ttt
(2) Lactobacillus® TF2| E(species)SH

w22 T3] ME9] ey} 7htoll glucosed A gasE WA
312} 231 sucroseA) dextranS MAISHA) RO Lactobacillus
207 FANAOH, Lactobacillus$ 02 FHE 19 F3ol of
st & waso] ot F 548 stk glucoseZHE gasE
A38HA] BB arginine S 2HE] AR UOLE SR £
rhamnoseol| A A& MAFIR RE FFE  Lactobacillus
plantarum®] A AN B A ARSA  Lacrobacillus
plantarum® 2 B8 TE gluicose ZHE gasE Y45t
arginine® 2XF YR UolZ WA amygdalin, cellobiose,
mannitol, mannose, melezitose, rhamnose, salicin, sorbitol,
trehalose®l| Al AHS AR 2O W Lactobacillus brevis© 2.,
glucoseZHEH gasE A3l arginineC ZHE ¢ L0}lE A
38}  amygdalin, esculin, mannitol, melezitose, rhamnose,
salicin, sorbitolo| A AFS- AWASLR| OB Lactobacillus
fermentum .2 FABAT}. glucoseZH-E gasE A ALT
arginine L2 5E GRS AAS™ mamitol, melezitose,
raffinose, thamnose, sorbitol, xylose?NX} AH& AIAJ&}A) oo
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WA Lactobacillus sakeZ E3 3T}

FiZel BE 8M A AR MZ

T 20kgS A FAHE AATIL 7R AL T ESE
AASL AE2 vk, AFste] WEAAE (12,000 rpm,
2583t o] FF5A e FHeld T AEHE UEY) 93
rejojah( A7 olHAEg], BUS 20008t 1 o9 1518 HE
AlEZ AHE-3tH T dhelolTE MW, cut-off value 30,0002
Z70 4] A8}l

ey ¥ dsxH

FA WA Eelste] A 7 groupol M Wi5o] 7HE &
T S TF 19, 1-12, 17, 1-39, 1208 AAsA 121°C A
1587 B¢ MRS broth Smiel 2z} 0.1 i RBESS
25°Col A 24717t wiFsth o] wikelg o) oE FH
Aol 247 03%% HE3HA 100 BHE feEd B3
3l DEate 25°Cel A 9d7t MigFsha A WEVIZEE pH,
AT, F ot & 55 va B3k

RLZQ WHEE

it " petri dishol]l 0.02% sodium azideZ X713
lactobacilli MRS agar(Difcoys ¥5-3t Wzt 3xustw, A8
0.5 miZ 0.85% NaCl 4.5mi) @etsle] o] (ow] B9z 3
At A& wiA)o] =28 spreader® BAMAIF| I 25°Co) 4] 2
AUAzE wiokste] FAH FFE Quebec colony counters ©]4-3}

of Al skt

pH ¥ & &Mz

pHE AEE 9% #35l pH meter® &Gt % s
= ZEN 10mE 1% phenolphtalein £-8& AA|ko 2 o]
0.1 N-NaOH& 02 A0, NaOHS] 48|28 FXAF ggko
2 gitete F A 3K %) 0.2 BAISH

7188 ¥R ¥ BT

7183 RHEE ANEe Ae dYF FHsle FHYEA
(hand refractometer, No. 507-1, Japan)E AF8-3te] S35
HEe AREHY A5AS 30mE 3t =% (Nephe-
lometer monitec, Japan)E ZA 31925, nephelos turbidity

units(NTU)YE JERATH

OtazaE= = M(vitamin C)

LolAFEH L g, o-dipyridyl method(16)2 E213}¢]t].
AlE+ Whatman No 2. filter paper(0.45 um)& <33 3 oz}
gt Aol 10% TCA(trichloroacetic acidyE ¥ 12,000 rpmol| 4]
10873 44 283t 439 2mE A A3
425%9] phosphoric acid 0.3 mI2} 08%2 o0 -dipyridyl
L5 ml, 3%2] FeCl, 0.15miE 42 Ths 25°Col A 3083t ut
AT o] A& BBPTA (Hewlett Packard 8452A, Diode
Array spectrophotometer)Z 525 nmof| A F-BE=E =3ty on
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HEFZNL EF olAT = H Ahsigma) HB(0.1~2 mg%h)ys THE
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AEE 12000 pmell A 258 AR syringe Gl

Table 1. Morphological and physiological characteristics of the
strains of identified lactic acid bacteria isolated from Dongchimi

. . ] ] J J 3
Characteristics/Strain No.

-7 -9 -12 20 39

Cell morphology
Rod + - + + +
Spherical - + - - -
Pairs and chains + + + + +
Tetrads - - - - -
Gram strain + + + + +
Catalase - - - - -

Oxidase -

|
1
|
|

Dextran formation -

+ o+

CO, from glucose +

+
£

Hydrolysis of esculin
NH, from arginine + - + - -
Acid From
Amygdalin -
Arabinose

Cellobiose +

+ + +
+

Esculin -
Fructose

Galactose

+ + + + 4+ o+ o+

Glucose

+
+
+
Gluconate +
+
+

*

Lactose
Maltose

Mannitol -

+ 4+ 4+ o+ o+ o+ 4+ 4+

+ o+ + o+ o+ + o+

|
|

+ + + + + + o+ 4+

Mannose +

*
|
|

Melezitose -
Melibiose +
Raffinose

Rhamnose -
Ribose +
Salicin -
Sorbitol -

!
+
+ + + + + + o+

+ o+

Sucrose +
Trehalose +%

Xylose +

+ 4+ + + + + + 4+ o+
1

+
+ +
+ o+ + + o+ o+

+, positive; +*, weak positive; —, negative

AN Zelgt Akl HEEA 309

(045 um, whatman)® IAAA HPLCE A48t {714t
o} ZAHL Aminex HPX-87H (300x7.8 mm, Biorad, Serial No.
404437, US.A)E AFE3}a] Shimadzu LC-10AD 7712 £33}
A}t 7%7)+ Shimadzu SPD-10AZ 210 nmolA] 238lgc). o)

R ars] RANE e T~ e

T 2l O R = 3 - sy ST
B DAV 35CE SRAH whe ¥ temiE Aiia

E=A = B W S

20 WAL o159 Bl 0.008N H,80,5 ARSSHTE
g { @

SXojoM Riee 22 ¥ S8

3hat wh)5)e) Wil wlE} MRS-BPB agaril A& A28}
FahrS Felsldnk AlEe 25°ColA 297 EEAIR ¥ 5°C
2 &7 15Y¥ B sS4 ARgEaeH, 102 343
agar platesl|A LJERE 40709] colonyS B}t MRS brothol]
1 F 25°CAlAM 1YY vt ikt o] 8L FeElE)
A, sty 548 AR A3, SAHol| £33 lE
2HE9 FFT Lactobacillus brevis, Lactobacillus fermentum,
Lactobacillus plantarum, Lactobacillus sake, Leuconostoc me-
senteroidesZ 5712] groupl 8 E-FEAUCE FFHH e HelF
& Gram B4 FAolx, B4 FV8Y 7 F2 Htoldd
o1, catalase®} oxidase test ZI 2401, glucose brothol
A e d ARRE § oo BTl e 9 5
43 QRSN REAQ B ] Yo, 4B H4
Table 19 YERARITE

Fikd & EX

SAMAAM E2g FAkE 405 disle] A A E
2 3] Akt F £E5 AuE H3= Table 29 2T B
ujoj A B2 T4 FATE Leuconostoc mesenteroides.
Lactobacillus  brevis, Lactobacillus sake, Lactobacillus plan-
tarum, Lactobacillus fermentum®] 57 TENA  Leuconostoc
mesenteroides?} 52.5%% & $AFo = et}

=

=

=22t fihdel By 54

frihrol MSs
ghel AAgt F-Fo 2 AT SN #EF Aol 7P

i}

Table 2. Genera distribution of lactic acid bacteria isolated from
Dongchimi

Number of isolates

Species %)
Leuconostoc mesenteroides 21 (52.5%)
Lactobacillus brevis 6 (15%)
Lactobacillus fermentum 3 (7.5%)
Lactobacillus plantarum 8 (20%)
Lactobacillus sake 2 (5%)

Total 40 (100%)
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Fig. 1. Growth curves of the isolated lactic acid bacteria in ultra-
filtrated radish juice. 1 Leuconostoc mesenteroides; 0 Lacto-
bacillus brevis, & , Lactobacillus fermentum; t, Lactobacillus plan-
tarum;, 1T, Lactobacillus sake.

Total lactic acid bacteria (Log CFU/mi)

SA% #FE #FE 474 1N FFE ddstd Zt o
FE HFd 25°CNA FEAFEN FAEFY HEE log
#e2 A% A= Fig. 1o YERAITE &4 HEFL 6.85
~T1cfuml® 2 Ha 7| 4E 2 759 Y5 AHE
A Lactobacillus plantarum®) 717 B2 S22 o] 1Yvle)] 2
Zo7 Z718l 8.18 clwmidl TB3Ie™ 4U7HA| 831 cfu/
miZ 2k 71t 997 Nl 58 FASIAT A&
ol 7 e FATFE Lacwobacillus sakeZ 1991E 7.5
cfumlZ X Lactobacillus fermentum 7.3 ctu/mi, Lactobacillus
brevis 7.2 cfu/miel] VI8] ThA 2 FX& HAF oy F4&
=7} o} 9ol 7.7 cfwmi® VERGT) B8 ATl A
S5 349 olFHFE Fig. 1A Zol  Lactobacillus
plantarum, Lactobacillus  brevis, Leuconostoc mesenteroides,
Lactobacillus fermentum, Lactobacillus sake =2.% FA e}
o, WHE w79 999 A9 Lactobacillus sake 7.7 cfu/ml
& A5} 8.0~8.3 cfumlZ JEFSIT}. Lactobacillus sakeS
AL BE HIFTAAN 1~2¢ Foll FAT F7H Rolovt
3 olF2e ke wslshs A% fiihdo] wa R
w43 F7RIATT A9 ¥WskE Kol ¥tk gl Z(6)
o dxet AxstH. I 4% F7HE Hel A7le AF
T FARe] pH 4.3~434 I A% 032~043% TFOF
FAE LEVY REhe AEE BAFAT. ol AA
frabde] g4:3 $718 B A7l pH 4.0~4.29) 2% 06
~07% FE& FAXZ LA dAjeke S Blvke
f Fand Bae}d FARch vdEe] 4% F7HE Bl
Al71E A e AX ] Hwr)e sigshe pH HAZRA 4
o FEle &) AR %L vxe F2 AR F iR
A3zt
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Fig. 2. Changes in pH during fermentation of ultrafiltrated radish juice
with isolated lactic acid bacteria. 1, Leuconostoc mesenteroides;, 1t
Lactobacillus brevis; 8, Lactobacillus fermentum; t, Lacto-bacillus
plantarum; -, Lactobacillus sake.

pH & AT

2 A 39 g3k FF9] pHE Fig 2, AHEE Fig 3914
o} go] Ev} AYPLS5E pHE A3k s S8
A 59y X0l Leuconostoc mesenteroides® A7V+9-2 73
2 A FE7) Qo] B ME Su2 YPsgla, As
] ForS W= AF A 7|7 FEETa B st gk
ot gl i€ S5 AI= Lactobacillus plantarum

1.2

Total acidity (%)

o 2 4 6 8
Fermentation time (day)

Fig. 3. Changes in total acidity during fermentation of ultrafiltrated
radish juice with isolated lactic acid bacteria. T, Leuconostoc
mesenteroides; ~10°, Lactobacillus brevis; s, Lactobacillus fer-
mentum; ¢, Lactobacillus plantarum; & , Lactobacillus sake.
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2 A fErl Qlol S wWME SxE Ao
Leuconostoc mesenteroides®}y Lactobacillus brevisv= 234
T2 7FA & ME £ 2 AR AASET Lacobacillus
plantarum® 735- 194 pHE 4.30, 2% 0.27%% pH7}t §7
3 7323 Fo AAFANEE BAEAT Leuconostor me-
sentervidesi= 2¥AEE] A W3l Ueht ol 9] pHE
434, 2% 021%QY}. Lactobacillus brevis, Lactobacillus sake,
Lactobacillus fermentums 3YRE] HEYAFS RAFG oy
Lactobacillus brevis®| W3} Uiz 2| g5+ @84 74
aact. FxmeA 7HE Bto] 4& We] pHE 3.7~4.30]1,
A% 0.1~05%3) Y-S 7Z9He W) Lactobacillus plantarum-&-
19, Leuconostoc mesenteroides= 29, Lacrobacillus brevisc 3
d, Lactobacillus fermentums 54°] 2R FAT}y. Lactobacillus
sake= 7980 2850 o] sje} pH 4.20, 2FE 0.18%F 9U3t
o] WaII Bt HAEAF T Fdstll 7MY =& pHS 71

2 AEE RAFT ol= Fig. 19149 2] fikdel A
S5 Bdo] Qe ALR 575 F FHEET) 71 ol
a7} ratA AgES o 5 AT

a7 BAAE pHE AR Lactobacillus plantarum
o 7% 74 3400|1004 9UR 3452 FVE[SA). o] d
e X wE F7] 55 Tl o3 fol4te] AREE T
P A Eht(14) B AETE T A% FF &5 &
Y3 FrahtS FFstA LAEAIZ RolEE widr]e] x4
L5 xtolZ B2tk 9UR| Lactobacillus sakeZ AT RE
FoA pH 3.5~3.62.2 Yehd 7R Foll EAsh= 4 R
o2 shelaksrt A7) el prt 3ol tiei7ia) etk
£ 10y Rueh Yx)EHT)E LEo wE 4bx W3= Fig.
3ol A9} o] pHeF wHEHAY FAIE HodFEion, g o
A3 T3] H5719 AwE 043~063%202 FAv)Y] 0.1~

75
x
@
OV
T
S 7.0
)]
rel
i
(=]
w2

6.5 -

0 2 4 6 8

Fermentation time (day)

Fig. 4. Changes in soluble solid during fermentation of ultrafiltrated
radish juice with isolated lactic acid bacteria. @, Leuconostoc
mesenteroides; M, Lactobacillus brevis, # , Lactobacillus fermen-
tum; % | Lactobacillus plantarum;, @-, Lactobacillus sak.

AN Eelgt fakde] WMESA] 31

0.5%(3), HIE=7x2] A% 06~08%(14)9) =7t Axde ¢
= AAJt

718y n8E
7HEA TEEL Fig 49 ghol 271 7.2 0Brxsl] 1+ 097

6.75~7.00°Brix=2 Atk H37F QAT Leuconosioc mesen-
teroides= 297HA] A|&H 0 Gobx] 7.04 “Brix® il o] F A
o] W3y} Aol Rttt Lactobacillus brevise 24X 524
3] vrolx] 3UA 6.89 °Brix2 WEGOH o] AuksiA Fa
e ASFS H Ayt odA <kt Z27VSFATE. Lactobacillus
sakets SYRE AEHHo R Zhhdhe AEFS BYrt & HF
W= Bo|8HAl Lactobacillus plantarum’= 3R 712 9]
W37} gIlovt o]F anbs] Zadte AR, e HIST
N ME pH 5.6~434%) =28 w) 7}843 1FE0] 7.02 Brix
2 WolxE A Zolzb AU Fg 1ol HEo]
Lactobacillus plantarum= A8-5°] 74 & #4Hteg 1¥
Aol o]u] pH 4.30, A= 0.32%E 2E7} JPE A% 7
A LREEL 3URE golAls BEE BT ©lE Lactobacil-
lus plantarum®) E¥3HE 24 5ol 230 pectin 5 284 18
Eo] Bl AREE g HEdF7] i 2 ozl

B

o] Msh= Fig. 59 Wehd Stk 2E HE7llA pH7t
Solgel] wel SEe Flsa. ol e 4E #
of w} zfol7} UARARF fakre] AEETT) wE AU
o @ol F7hetnh Ea 272 BAA= 9dAMA Lacro-
bacillus sakeZ A8 FFTA BEr} A ZAStETH
E£3] Lactobacillus plantarum, Lactobacillus fermemtum®) 735
oA FZ3] Yotr felowr FEuAL & & Ut o

500

400 -
300

200 A

Turbidity (NTU)

100 -

1 T LI |
0 2 4 6 8
Fermentation time (day)
Fig. 5. Changes in turbidity during fermentation of ultrafiltrated radish
juice with isolated lactic acid bacteria. @ , Leuconostoc mesen-
teroides; 4, Lactobacillus brevis; & , Lactobacillus fermentun; "9
Lactobacillus plantarum; 4=, Lactobacillus sake.
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RS A%H WEER 5] AR4e B4 AskHlol 4
HIAY 2EAY B 5 FYEHE] &UHW HFCE H
Azt BasAlA B8 7 NTUANAM 995 Lactobacillus
plantarume 372 NTUR 7}8 & FX& B2AFYch

% LofrzEvatol wizh= Table 30 Wl o). o}
FE R fgFe] w} Ajel= glont HavE g ut
Fodhe Aes HoFglon, A@ye kg

ROR
b
W
i
o
N

=
PAYF F opnm2Bke)] SR WAT|o] SUIETE 3t
A8 Rcke ek dASHATE Ro SRHE 4CoX AXE
SN B okeF B Rt o] SA2TIRE Zast]

A 577} A} 27) ophFE BALY] 459%0r0] EAFTEA Bl
ko] S(12)= AL IdFY e TUBIATT tAl A
she] b ARl A3k 30%tre] RESCID Sl B AT
Azt ag A Aol olxz=urite] ke 509 mgh .ot
9YA 1.66~2.08 mghE FF ol 32.6~40.9%= VIENL
t}. Lactobacillus plantarum—+7}F 2.08 mg%<! 409%F ol~=
2] REFO] g HEF vis) /Mg A Jehded,
ol fHikae] Aol St WAV} W ZgElo] e
pHe} =2 A5E FA3 Zo] 3 Yloz Rejxin}.

H|EE {774
WhE el B FollA Hg] HET u|FEA fr)ike] dEpdst
= Table 49} ot AF74A] $E7 vEEAY fr)ite 2= vt
(5) & AE=Z2Kcitric acid), <214k (succinic acid), SEAF(lactic
acid) 52, A1) =HEAN S Hoxalic acid), IFHA
(pyruvic acid), @E2Hmalonic acid), FA12F, FulE2 A fumaric
acid), E&]Z%Hglycolic acid), 24k (malic acid)y FFF4F
(gluconic acid), A1 EELF T2, 71 o]=(2)e TFHAL Fu}
234 FELN, S 2EL 21, B2 2 (tartaric acid),
AEZAY 58 B AE3iHen, B4 3 uiFEg f714
EZAL &AL FEAo R d#A ot - F
o g WMHESE FPol= AEZAL Tt A4 HEA, 22
Aol 8] AZEHAUTH ANEZLE TE A A 244~270

Table 3. Changes in ascorbic acid during fermentation of ultrafiltrated

radish juice (unit : mg%)
Culture time Strain®
(day) [ i} m v A%

0 5.08 5.09 5.11 4.94 5.10

1 4.59 4.65 4.72 3.48 4.77

2 3.78 3.83 447 2.96 331

3 344 3.75 341 274 276

5 2.34 3.0!1 332 247 2.70

7 2.10 2.57 2.89 2.32 2.35

9 1.66 1.80 1.78 2.08 1.93

YRefer to footnote in Table 1.
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Table 4. Changes in nonvolatile organic acid during fermentation of
ultrafiltrated radish juice (unit : mg%)

. .. Culture time Strain”
Organic acids
(day) I ] m 1Iv v
Citric acid 0 263 244 270 248 265

231 19 272 210 298
276 230 280 180 292
280 282 279 227 312
271 302 229 178 301
270 308 185 172 295
266 320 173 165 284

228.8 2385 2406 2449 2213

2043 1995 1952 836 2343
620 2353 2244 658 2267
476 282 1788 784 2018
532 120 872 593 932
516 95 225 607 723

nd 85 312 80 125
161 207 296 11.0 354
194 105 276 152 333
21,1 170 313 224 345

1
2
3
5
7
9
Malic acid 0
1
2
3
5
7
0
1
2
3
5 231 219 233 170 325
7
9
0
1
2
3
5
7
9
0
1
2
3
5
7

Malonic acid

252 231 270 203 295
259 245 272 191 291
3894 3933 3702 4008 381.6
3413 319.1 3282 614 3998
1149 542 379.0 30.8 388.1
1158 244 2853 317 1534
1152 253 2219 286 152.1
1179 247 626 342 1493
1185 244 416 307 146.8
nd® nd nd nd nd
nd nd nd 4755 nd
5804 1529 972 1057.8 1147
604.7 8123 1957 11200 135.8
7945 9942 5252 11342 2170
1030.0 1048.6 1107.0 12574 5184
9 1037.2 1115.2 1048.6 11545 5753

3Refer to footnote in Table 1, Ynot detected.

Succinic acid

Lactic acid

mg%NA 9UR| Leuconostoc mesenteroides= 26.6 mg%hz. 72
A7 QIR Lactobacillus fermentum2- 17.3 mg%, Lacto-
bacillus plantarum= 165 mg%h= 423VYIL Lacto-bacillus
brevise 32.0 mg%, Lactobacillus saket 28.4 mg%h= S7}8H
ok @Ak hE A A 221.3~244.9 mg%o] W Ro] HETL
AP wet BE FHA E Fog AP eH
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Lactobacillus brevis77} 7178 Bol #4asty 9dA 7] &3F
9] 96.5%7F AH 84mg%E UERGTH WEARS 2E A
A 85~125mg%E HEH RV 1 A ExEtd oy
HavE PPN F7hshe AEde BT A2 #avt
Asigol mpet zHAsled WhE HAl A 3R1 6~400.8 mg%o] Tl
1ol 9UA  Leuconostoc mesentervides<= 118.5 mg%, Lacto-
bacillus sake= 146.8 mg%Z Ao Fo| =z ¢kkor) Lac-
tobacillus brevisv= 24.4 mg%, Lactobacillus fermentum< 41.6
mg%, Lactobacillus plantarum-e 30.7 mg%= B-& o] 748t
At A Lactobacillus®: TFEN 23 AEZ2), 23,
slzel=d, Felzdesry 4485y, 4 S U
HEA] sAlLte] HEAN 3 v AR Zx)e] zhAnt
o #ogtia Hug e g B A7dgelMs 4t
& YAHer EFog gad HEAL 29714
Lactobacillus plantarum® ALt ZAEEH A ftor}) wd
7 AYHFE BE HF 77 ALKHOE Frhste] 9dell=
575.3~1154.5 mg%°| 1 2™ Lactobacillus plantarum, Lacto-
bacillus brevis, Lactobacillus fermentum, Leuconostoc mesen-
teroides, Lactobacillus sake =22 W2 o] SELI0] A&
Atk ol At AsEEos dRete] gEAY T ¥
k= Akt ok B BAVE S-S & & ATk
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ABSTRACT : Identification and Fermentation Characteristics of Lactic Acid Bacteria Isolated from
Dongchimi as Starter for Radish Juice

Jung-Hee Kim and Jong-Il Kim(Department of Food and Microbial Technology, Seoul
Women's University, Seoul 139-774, Korea)

This study was aimed at the investigation of the possibility of the addition of lactic acid bacteria as
“starter” for the preparation of radish juice. Forty strains of lactic acid bacteria were isolated from dongchimi
that was fermented by a traditional method. The isolates were assorted into 5 groups, Leuconostoc
mesenteroides subsp. mesenteroides (J-9), Lactobacillus brevis (J-12), Lactobacillus fermentum (J-7), Lac-
tobacillus sake (J-20), and Lactobacillus plantarum (J-39). Leuconostoc mesenteroides was predominated in
the sample of dongchimi with frequency of 52.5%. Each of the strain, which exhibited the beat growth in the
species, was selected in the 5 species, and investigation of the fermentation characteristics was carried out.
The fermentations were performed for 9 days at 25 °C after the inoculation of 0.3% (10° cfu/ml) to each ultra-
filtrated radish juice. The pH, total acidity, content of non-volatile organic acids were examined during the
fermentation period. Lactobacillus plantarum showed the highest growth rate and the growth rate of Lac-
tobacillus sake was the lowest. The pH (6.3-6.36) and total acidity (0.09-1.0 %) of the ultrafiltrated radish
juice before fermentation were changed to 3.2-4.3 and 0.65-1.2% after 9 days, respectively. The changes of
the pH and total acidity were related with the growth of the lactic acid bacteria; the better growth of lactic
acid bacteria, the more rapid decrease of pH and increase of the total acidity. When the amount of non-vol-
atile organic acids were estimated during fermentation, citric acid, malic acid, malonic acid, and succinic acid
were decreased in all cases. However, the content of lactic acid increased with the progression of fer-
mentation. L. mesenteroides (1-9), L. brevis (I-12) and L. fermentum (J-7) were chosen for the candidates of
the starter for the lactic fermentation of radish juice based on the biochemical analysis and sensory eval-
uation.



