KOREAN J. FOOD SCI. TECHNOL. Vol. 34, No. 6, pp. 1085~1090 (2002)

KOREAN JOURNAL OF

UI-QAI I|_|'UI'§| 7§|

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

HX|2EE| DEM dextransucraseES MM5I= X=2M
Leuconostoc mesenteroides 'E"’Fﬁ"a‘

ARAF - AF] -
FHoeE

£ - ol8% -
Al e, AEZI7RARI A TATE

1,].%*

Strain Selection of Psychrotrophic Leuconostoc mesentroides
Producing a Highly Active Dextransucrase from Kimchi

Hyun-Ju Eom, Dong Mi Seo, Hyang Sik Yoon,
Hee Bong Lee and Nam Soo Han*
Department of Food Science and Technology, Research Center for Bioresource and Health (RCBH),
Chungbuk National University

Leuconostoc mesenteroides, the major bacterium in the initial phase of lactate-fermentation in kimchi, produces
lactic acid, acetic acid, mannitol, and CO,. It also secrets dextransucrase, which catalyzes the transfer reaction
of glucose from sucrose to maltose, synthesizing mainly panose (6’-0-D-glucopyranosylmaltose), a probiotic

oligosaccharide. To use the strain as a

starter culture to produce high amount of panose during kimchi

fermentation, we screened psychrotrophic strains showing fast growth rate at low temperature among the isolates
of Leuconostoc sp. and selected two strains showing high dextransucrase activity. The strains were identified as
Leuconostoc mesenteroides, which can be used as function added-starters for lactate-fermented foods.
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constitutived}7] dextransucrase® AJAHshe 58 RSP =
a5tk 714 @ol ATFH Leuc. mesenteroides NRRL B-
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HIET Qomdh pH 52, 28°CAlA o T48488 714
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Lol WE BEELEE Ho[HA FAlo] ¥2 dextransucrase
e ROl Leuconostocdy BAAS Adsles 48E 5
F3tct, olE g3l Aoz FAulolN Leuconstocs
ke AT, Frlol wkgoll o #eAE st
= OFE 27 Agela, Ao wE WS35 dex-
transucase LS Holy $FEFE HF sl 543
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T8009S AAL W2 M) 2ZoR A8 T 4L &
RAAE] WA £F(E0gS Y T 20°ColA] 12417
Hstel ARk vhe109)F 4G 9T 3 O B2,
F20ge A e 9 F ER AL FHL 2L
10°CoN B A AT
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AHEHHX]

dFNLE 85tal MRS(Difco) M=)} phenylethanol
agar(Difco)oll 2% sucrose® 73 PES WA g
119 &7l tryptone 10 g, yeast extract 1 g, beef extract
1g, glucose 20g, K,HPO, 2g, MgSO, 0.1g, sodium ace-
tate 5g, ammonim sulfate 2g, sorbic acid 0.5g, sodium
azide 0.0075g, Tween 80 1g agar 15g2 53k 71 2njA
ofl novobiocin® vancomycin FAYAE T3 NLS AW
A0 ARgaeh. ey e §AS detrr] 94 A
A e 1LY S5l sucrose 24.7g, peptone 4.2g, yeast
extract 4.2g, KHPO, 20g, MgSO, - 2H,0 02g, NaCl
0.1g, FeSO, - 7TH,0 0.1 g, MnSO, - H,O 0.1 g, CaCl, - 2H,0
0.13 g2 TH3 sucrose TAMRY, SE)aF FH L
oki7] 9)%k WA= sucrose FHdWiA]o| maltose 24.7 g&
&3+ sucrose-maltose(SM) FAAEIRIE ALE-S1IT). A7)
ol gAA= Sigma(St. Louis, MO, USARIZRE T3t
o7 EF9 WA AHEEL DifcoDetroit, MI, USA)
RN oS ARGBIATE

[P RR=C
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PES SIMUjA|E 0|8 A

WA AFlA Leuconostoc sp. 52 A9 w798 2%
sucroseZ T 3E1E phenylethanol SEHWAIE o8-89 Y. &
A E Az 2~4d F FA0 AL 1mLA AH st
lactobacilli MRS $EdulA]o] W@AEZ 34, =us9drl. 28°C
oA 48A)17HER wiFEh Thy PESHIAIE AHE-sled SjoiA
d& ZTHEYUES streakingdt F 20°CoA 48A17HEQL wi%
Esi=s

SN Lol XlolE ol8St dM
Leuconostoc sp. 75 Ast7] el A A& o]
&3slzvl, NLS 7|28 Alztslo] dhtslal oF 60°CE

215 % (025 um membrane filter2 A3t novobiocin, van-
comycin, cysteine HCl ZFZb 5ug/mL, 30 pg/mL, 0.5 pg/
mL7} HA F718k ek PES Aol N E24E
S streaking3t F 30°ColA] 24417+ wiFstoATE

Glucan g ¥ =HY Y4

Aol A AR [euconostocs FFEL sucrose B4
wl Aol HEsted 28°CollA] 120 pm o2 24A17F wi et
Wk & S 1 ulE F3k] Merck K5 TLC plaeell 348}
3L acetonitrilefwater(85/15, viv)olAl 3 Asfslad. E2ld
ge] HRE oergo] 0.5% o-naphthol(wih)F 5% H,S0,%
98t Ajoko g kg T 110°CoA] 1087F AXRSHTHO.
HiFRS YRR s FAS AAT L A 50%
Nere-S Hrbetn WATN IEEE AR T
AxRFsle] AAAE AAZ g 2N HCOR Ab7kriis)
sto] TLCEN-Evl; acetonitrile/water, 85/15) A3}t

™o| HHS

Sucrose-maltose(SM) FAuIR] A2 F ALFFES 22
1 Mgy JEI 28°CelA 120 pmO. = 2447 wjoks}
Qar, e BAGRE TLCENEN; acetonitrile/water, 85/

152 B4

2% SHAUE

HAE BIF4FE A% 3 5 sucrose-maltose FHAJHIA]
of Ajgd 1%E JF L HAA9 AFLEL 8CoAA
120 pmO. & 397): wjoFsiict. wjFstiaA] A S 9
st EBE(550nm)E SR E33, panose= TLCE 1%
% Sigmagel program(SPSS- Science Inc., USA)YS ©]-8-8t
AaEAstg.

Dextransucrase &4 &%

%A (sucrose broth at 8°C) 5mLE 1mM CaClLE
383k 20mM Na-acetate bufferpH 5.2) 13mL¢F 15M
sucrose 2 mlLe] FAEHSA] FrEz 28°ColA 150 ipm
2 W A7IE 0, 10, 20, 30% ZHHOR 1miAS FHE)
10% pyridineS $F H7B) Sa9S AFUTH YdE
2 MEZE AASIE 4 AHAE 045 um membrane filter
2 o}3}3le] HPLC(Hewlett Packard 1100 system, USA)S
olg3le] el FrE AUt AT ZHLE Zorbax
NH,, 4.6mm IDX25 cm(Hewlett Packard, USA)°[5], £4{=
Al §5 8l acetonitrile : water = 75 : 25(viv), SMEEE=
1.0 mL/min, peak™ RI detector(Hewlett Packard, USA)E. A
Z3l9d o, injection®2 20uL°] At} Dextransucrase<]
1umite 189 S frucrosed] pumolFE A <3t th
gt =4 2ME S8 0jY=SH
Wy FE A4 Axde At 24¢ 48k 1)
AE FA7)MIDI Sherlock Microbial Identification System,
HP 6890 Series GC System, USAYE ©| &3t FA AT
A3 column separation column(25 mX0.2 mmx 0.33 pm,
Ultra 2.5% phenly methyl siloxane capillary column, HP
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Fig. 1. Changes in total cell counts, pH and total acidity during
dongchimi fermentation at 8°C.
-B -: Total cell counts, -@-: pH, - A -: Total acidity.

19091B-102, USAYS ARSI 217 GCRA] 242 carrier®:
A H, gasE AMSEIEL #ZE7]2E FID detector, 2721
170°C, #HE &% 270°C, AE7) =& 3000C 28]
injecter®] 2%+ 250°CE 3} T} Fatty acid methylesters
(FAMEs) profile> MIS Software!'¥E ©]-8-3l31 0},

Ao o 13
SX|ojes
Aol IEA dextransucraseE  FH) &}

mesenteroidess A5l7] &l FX|0|E A Z25ke] g oRit
S ZARITHFg. 1) FAM AR F, A7ke] A3
pH= B Z4sie] 238 6-99 ARolof] 4 o|dr} HAAL F
Ak 02% ooz Friste] & 1644 cl= pHY F
Abol 74z} 363 0.7%7F Fth FERAATFFE Aol A3
shol] wlet Hd Zviske 2@ 9dAr) 2P Be Bkt
£ XY

2% sucroseE &8t phenylethanol HYBHX|(PES)

g AZol X Leuconostocs-& WAz e $-GFo|R

pH 4 oldtollA = AJgo] A=nz F2ju|e] pHIt 408
Z YH7P) A &E 2-4dAo AlEN-E X)H 3] lacto-
bacilli MRS gHdulA]e] SAPER 3|48l =slich. Gram
=79 ASS HASk= phenlyethanol agar®l] 2% sucrose
E A7t PESHNAIE ARS-3l) 20°Coll A 24 7F w el oL,
Eushy ZE8e = 248 e dFE Leuconostocs:
o2 1x} 7t thFig. 2. ).

XLl 2] xio|E 0|88t MEHHX|

F Sl RS Leuconostocke] MZ-g- Agu]=x] o)A
A18-3 3HIA F vancomycin® Gram(+)woll tisle] A
AL WelteEM B8-S AW SN Leuconostocs &
7d-%- vancomycin®| ©lgk MIC(Minimal inhibitory concentra-
tion)”} 500 ug/mL o o2 ThE ikl viE| vl 2
o] EAolth, zev; Bk FolA Lb plantarum>t Lb.
brevis= vancomycin®ll ™3¥ MIC7} %7] wifel vancomycin
TS A7 wiA2e d9Ado] dith Novobiocin® ©] F

&4} dextransucrase 7541 1087

Fig. 2. Isolation of Leuconostoc sp. from dongchimi.

(I) Leuconostoc sp. grown on PES medium containing
phenylenthanol agar and 2% sucrose. (II) Leuconostoc sp. grown
on NLS medium containing novobiocin, vancomycin, and cysteine
HCL. A: Leuc. mesenteroides B-512F, B: Lb. plantarum, C: Leuc.
mesenteroides KCTC3719, D: Lb. fermentum, E: Isolated strain
from dongchimi, F: Lb. brevis.

A B C D std

Fig. 3. TLC analysis of panose synthesized by strains isolated
from dongchimi.

Strains of Leuconostoc sp. isolated from dongchimi were cultured
for 24 h at 28°C in a sucrose (2%)-maltose (2%) broth and
synthesis of panose was analyzed with TLC using three ascents of
acetonitrile : water (85:15). Lane A~D: isolated strain from
dongchimi, std: 0.5% standard solution of fructose, glucose,
sucrose, maltose and panose.

o] g AHHOE AIHIEE o] F JHA| FAYAE
HIA(NLS medium)2 #Z319th. 284 sucroses &
log Qols A% AL U Bol AA FEY #
fo] oo ng @Aa9S sucrosedA] glucoseZ THAITH
modified NLS i & WEo] Thg ikt A9} Hla
AZ8ATY. Lactobacillus FAFTFZX = Lb. plantarum, Lb.
fermentum, Lb. brevis®t Leuc. mesenteroides B-512F, Leuc.
mesenteroides KCTC37192} 7ol BIHSIA=H Leuconostoc
& lFste 5w F2YE A THFig 2. ).
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Fig. 4. Growth profiles and panose synthesis of Leuc. mesenteroides in broth containing sucrose and maltose at 8°C.
-[-: sucrose, -O-: maltose, -4 -: panose, - @-: optical density. B-512F: Leuc. mesenteroides NRRL B-512F, KCTC3719: Leuc.
mesenteroides KCTC3719, HI-D3, D12: Strains isolated from dongchimi.

Glucan &4
Leuc. mesenteroides= sucrose 2 E glhicans A3

fr

glucansucrase "= dextransucrase® AJAJ3IEE sucroseE 3
F3 viR|oll A wjgs T glucan YA F-E TLCE 13}
Atk TLC platedA £HolA] &3 Add wE23lE thg
< AT F YA, 2 G W F TLCE 2
I 2% B9FE glucoseZT TAEHOIUE polymerdd S E<l
& 47} 21%lthdata not shown).

SC|ng gy

Leuc. mesenteroides?7t £-1]3}= dextansucrase= sucrose=
EE dextran AT o] 4N Foff LAY H
718 7S FHo|uree o8] FeiE FARLZ Jh= 0]
AgeEs7g-S AT} Sucrosedt £ ZA maltoseE
112 H7ket sMPAguiA g Alzste] 28°ColA 120 pme
2 24X7F W93 . panose AL TLCE ER13ITHFig.
3). F24Y BE panoseE AAJsHA 23 ¥ A, C, DE #
=28 A Y.

243 S4UE

Mz TE kA AddeiA et 71A FAWAE B3k
sucrosellA] THFF-2 FASIL panoseE A= 427 F
ZUE I3, A2eMe] AAETe} A A TEE

Blw3l7] 93 ZR 5] Leuc. mesenteroides B-512F, Leuc.
mesenteroides KCTC37198+ &7 A244 54438 A
1A, Leuc. mesenteroides B-512F= ASB7F4 dextansurase
o] FAEAAT 7PE Bo) o] §HAL, AHYHCZ dextan
2 AEt=d A4 olgHT e FAETFolth SM A
A E Azt FFE AFT F, 8CodA GRS &
A A& Y8t E3E(0.D., optical density at 550 nm)
2, panose?] A4 TLCEAM o=z It FFEE &
gted A o AFEUANZHlog phase)dt AL HIAGH
&5 282 ) FA4FH maximum OD)S FASIAL,
densitometer(Sigma Gel program)Z ©]-8-3t] panose®l /4
e AFRAEGT. 20 E2Y F MR WE ASE5
thF9] panose MAFE Holx 4F V9 A&FHE ¥
AlgFot vlwdte] Fig 49 eI FAIEFY Leuc.
mesenteroides B-512F%} KCTC3719E FAS AAEE7L &
2)@#% HI-D3, HI-DI12 Bt} =8 KCTC3719% ®l% 324
7¥o] Rujol Aelr] AR B-512F= 504]7ke] = ook =t
gie}h, vl BElgdE W AIAEE ARs] AZS)
o =717 AREHAZ 3287k maximum OD.C &%
sto] FA|FFo] vlste] EY7](lag phase)’t oF 250 A&
ZAdTh WA F & 249 HIE A% A, IAEF B-
512F= sucrose A% S0AZM7HA] AA 3] ARETH} 71X
o] Fojxol AF] AREYL, maltoses T1AZH] Holx
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Fig. 5. Profiles of cell growth and dextransucrase activity of Leuconostoc sp. isolated from lactate-fermented foods.
-l - Dextransucrase activity, - @-: Optical density at 550 nm. B-512F: Leuc. mesenteroides NRRL B-512F, KCTC3719: Leuc.
mesenteroides KCTC3719, HI-D3, D12: Strains isolated from dongchimi.

st A9 gldlen esx 71X 7o) ook eF 04%
7F FAHEYAT KCTC3719% 11A17HEE sucrose?} maltose
7V AAE BAHATL, sucroses HIF 50A17HR) HE A
EEAUOH, panosers 32X 7HAIEE] A7) A|Fbsle] 504
7rd o Hoh 05%) AAEHE e wivel Rl
<21 HI-D3%} HJ-DI2&= 8°CollA wide AlFS8IEA sucrose
9} maltoseE 2%3817] A1ZF8FA5L, sucroses MISF 32X 74A)

Table 1. Comparison of panose synthesis and growth
characteristics of Leuconostoc sp. (at 8°C)

Strains
B-512F KCTC3719 HJ-D3 HIJ-DI12
Lag time (hr) 71 50 23 23
Growth rate (1/hr) 0.10 0.11 0.26 025
Max. O.D. (abs 550 nm) 5.89 5.05 6.28 6.57
Panose conc. (%) 042 0.52 0.56 0.62
Max. DS activity (unit/mL)  0.94 9.14 11.30  10.12
BPB-MRS medium + + + +
PES medium + + + +
NLS medium + + + +
MIDI test Lm L.m L.m L.m

Max. O.D: maximum optical density, abs: absorbance, Panose conc.:
panose concentraion, Max. DS activity: maximum dextransucrase
activity, BPB-MRS medium: 0.002% bromophenol bleu-lactobacilli
MRS medium, PES medium: phenylenthanol agar containing 2%
sucrose. NLS medium: medium containing novobiocin, vancomycin,
and cysteine HCl. L.m=Leuconostoc mesenteroides.

o, maltoser Bl 7IAZH] oF 05% 8=
L Beas 1IXZHRE QB AlFek 32
A 7Hd o FH) 0.6% A= THTable 1).

Au et FAFToF EEHTE sucrose SR HF
g & geCcol A wiFElEA dAT Al HH0 R G248y
€ HPLCE °|83l ZstAThFig. 6). el AAE=54
ARAAAe} o] FAFF= 38A70] ALpAjel Ago] A
2o} o3k dextransucrase B3-S HQl whH AubgEe]
HJ-D3¢} HI-D12& HE F SA] ASE Azsted 384170
o Ztz} 1139 10.12 unit/mL HHEAFA S B 9 oH(Table
1. Fig. 1014 1% A 7o) A= ALoA wazt
FEda] of 7ot pHT 49|REe2 HoJR| AL dextransucrase
= A (pH4 PIRY BdA aAEYS Adovele FE 3L
#He 11]] Ay FF= Az 3 wWE &% quo}rq
dextransucrases AL B a4ATA S 27| Ut #
Asteg Aigrgel gro] we-g FAY Fdet= 2E
HEZA o]gE + Jdvix AT

HuaFel 53

Aol At w352 AEH A AWPAE FE
6_} —‘5,1 I AR §S MIDEE o83l 4351 Sherlock

5]
MISY] AZEYo]E EFa] AAE ZAS
i, 2eliis HI-D3, HI-DI12 =¥
2 AU

Hl2Eo =H FA
Leuc. mesenteroides
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Dextransucrase®] 8- 4H-3-(acceptor reaction)g ©[-&-3}
HixX(panose)S EF UFAFSE FACIFFTE S HE A F
A A7) sk 28] dextransucraseE A2-ol A1 AYA
I Leuconostocd; 48 TAUAXNZRE Ea € Mg
3t BXvE AFd gColA FAATIHA EE s
Leuconostocs; d550A 49 $47=7]7Hlag phase),
oA F(gL), oA 9845 =(w) 2 dextransucrase &
}\49_ Z_b’l-x-l oF H].u_O]-O?i _/F.it_zr_g_ /‘\jual-g}.gi—r }]&;H [e)
Z MIDIE ©]83} Leuc. mesenteroides® 533149t B
T AAE TS A2 DA FHolstE
"3”3}"4 7158& Foskes ZEHEE ASE F AS A
2 Jgdd.
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