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Study on the Improvement of Quality in Jeung-pyun Prepared with
Lactic Bacteria Having High Dextransucrase Activity as Starters

A-Young Lee, Ju-Yeon Park, and Young-Sook Hahn*
Department of Food & Nutrition, Sungshin Women's University

Abstract Twenty six strains of lactic acid bacteria were isolated from Jeung-pyun batter, among which Tetragenococcus
halophilus 1-12 showed highest dextransucrase activity at 36.95 DSU/mg, followed by T halophilus 5-8 (36.87 DSU/mg
protein), T: halophilus 2-12 (32.66 DSU/mg protein), 7. halophilus 3-3 (31.43 DSU/mg protein), T. halophilus 3-1 (30.73
DSU/mg protein), T halophilus 5-12 (29.43 DSU/mg protein), and Leuconostoc mesenteroides subsp mesenteroides 2-9
(28.5 DSU/mg protein). L. mesenteroides subsp mesenteroides 2-9, T halophilus 1-12, and L. mesenteroides subsp
dextranicum 5-13, were selected as starters (0.1, 0.5, and 1.0%) for Jeung-pyun manufacturing. Specific volume of Jeung-
pyun added with 1.0% L. mesenteroides subsp dextranicum 5-13 was highest at 2.00, and 1.0% T. halophilus 1-12-added
Jeung-pyun was lowest at 0.33. Cross-sectional observation of Jeung-pyun showed Jeung-pyun added with 0.5% L.
mesenteroides subsp mesenteroides 2-9 was uniformly formed. Number of air holes of Jeung-pyun increased with
increasing amount of added 7. halophilus 1-12. Increasing addition of L. mesenteroides subsp dextranicum 5-13 resulted
in more uniform air holes and volumes. Hardness, gumminess, and chewiness of Jeung-pyun added with 0.5 and 2.0% L.
mesenteroides subsp dextranicum 5-13 decreased significantly in compasion to control groups. Jeung-pyun added with
0.5% L. mesenteroides subsp dextranicum 5-13 showed excellent overall sensory desirability ranking of 8.500.
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A= Xanthomonas, Azotobacter, Bacilluiss: 59 A=, Hun-
senula, Torulopsis®) 8.5 D Aureobasidium, Fusarium® 52|
Fols e g st zhg o Atel] #at g2e 7z d
Soll #3 A7 FHHATR4). PAE UE T dextrand
Leuconostoc mesenteroides, Leuconostoc dextranicum 5941 A2+
Y 3 Ayl a-1,6 2Y2) glucose polymere]t}. Extracellular
enzymeS! dextransucrase(a-D-1, 6-glican; 6-c-D-glucosyl  trans-
ferase, EC 24.1.5)% sucrose® 7122 8t fructoseE R2lA)7]
I dextrans 4§43 SHCH(S-8).
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Table 1. Formula for Jeung-pyun preparation
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Table 2. Selected isolates for dextransucrase activity measurment

Ingredients Sample No. Species ID
Rice"”(g) Water(mL)  Salt(g) Sugar (g) Yeast (g) 1-1 Leuconostoc mesenteroides subsp mesenteroides
100 30 0.8 15 1 1-3 Leuconostoc mesenteroides subsp mesenteroides
TSoaked Tice 1 o for 1 br at 30°C 1-4 Leuconostoc mesenteroides subsp mesenteroides
oaked rice in water for | hr a . : .
1-6 Leuconostoc mesenteroides subsp mesenteroides
1-9 Tetragenococcus halophilus
Soaking rice in water (30, 1 hr) J 1-12 Tetragenococcus halophilus
2-8 Leuconostoc mesenteroides subsp mesenteroides
v 2-9 Leuconostoc mesenteroides subsp mesenteroides
. - 2-12 Tetragenococcus halophilus
Draining (30 min) . l 2-13 Leuconostoc mesenteroides subsp mesenteroides
¥ 3-1 Tetragenococcus halophilus
; 33 Tetragenococcus halophilus
Soaked rice + i Sugar, salt, water 3-4 Tetragenococcus halophilus
+ 3-8 Tetragenococcus halophilus
3-11 Pediococcus pentosaceus
Blending (1 min 30 sec) 5-1 Tetragenococcus halophilus
5-2. Leuconostoc mesenteroides subsp mesenteroides
¥+ yeast 5-4 Tetra halophil
genococcus halophilus
Reblending (30 sec) 5-6 Tetragenococcus halophilus
5-8 Tetragenococcus halophilus
\ 5-11 Tetragenococcus halophilus
Fermentation (30C. 2 hr) 5-12 Tetragenococcus halop}.zilus .
5-13 Leuconostoc mesenteroides subsp dextranicum
¥ removing gas 7-2 Tetragenococcus halophilus
7-4 Tetragenococcus halophilus
Secondary fermentation (60°C, 30 min) 7.7 Tetragenococeus halophilus
\
Steaming (30 min) 27 RS ABAAT BT Bl 3087 A 5 FAL Dol
3R Y AEE o] &3UTHFig. 1)
\
Jeung-pyun Dextransucrase &4 &3
4o A @ B4 APATolM FH oA e, 54
Eo o

Fig. 1. Preparation process of Jeung-pyun.

AR ALAT, 97 100%), B D @EHEELF, NaCl 88%
oPye 7P7hE whESIA A]lste] AREEHTh Ao AE(QLFT]
Kol 2~E | Saccharomyces cerevisize 99%y= AFA Aol A F9i8}h
o 4°CollA WARASIHAD ARGt B2 13 SRTE ol
Lkt

o M2 3 HiEH|

H AzA] "rlshe AlEZel 2 uee Myldzel ou A
3l Table 13} 720] AT B 14 TRER 33
Zake 9fe) GFvE BUR @of 30°C Fe7)
EEW ARt T

zuo| M=

30°ColA IAREERt EE ’&% iﬂOﬂ A =718 AlAska, 4

28 3} 171(F), HMF-370)] €2 < |
B 3027 Zourt. Aol HEs] 2 AdelolA o) AEF Yol oF
th ¥R 30°C 7oA 2
= A7 Eke] 60°Col A 30R7H

skl PES wiAI(1)ollM vl o+ F SolA e
A colony?t ZAl FAdE o2 FFE
A =L $18] AWl ti(Table 2).

olwf, FHAit# FA2 BUG agar(Biolog universal yeast agar)
95%ol| sheep blood 5%E H7lste] wiAE RMEe] it ©
ZARTE 35%0l4 484)7F wieFsted, GN/GP fluidell BH=E S5
3L GP plateol] &F38F0] 35°Col|lA] 244)7F wiekst 3
System(BioLog Inc, USA)C.Z 543}

ERe Aiad 22 dnen Z%ﬂ HEEo) A PDA(potato
dextrose agar) WjA]oA] 30°C 2477+ &= F2]¥ £ BUY
agar(Biolog universal groth agar)all2|ellA41 30°C 24’\]{L HH%%PO%
%&é%?oﬂ 52 gy YP plateo] EF3ed 244170 wiok
3t & MicroLogy System(BioLog Inc., USA)SZ 54359t}

2 #9Es 34
dextransucrase &

MicroLog

ik 1RS]S test tubeo] 1AF ok BlA] Smlo)] #F
1 colonyE &g & 25°CoAA] 24A17F 5<F 1,000< g2 APH)
oF skt 23k 273 E % WA7F SmL EOIUE test
tubedl] 24417 WiFAIZL 12} Faiekel 50 uLE WA 25°CelA 24
AlZF 200 rpm o2 AT Buloke BEujok vix] smLel 24
AlZb afekE 2xF Fwiked S0 uLE FHESE F 25°CAHlA 18A1ZF
E9F 1,000X g2 viFETt
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Enzyme assay: & W& 8000XgollA 1087 L& s}
of JAAE ZEANOE AMEEAT}. 3M acetate buffer(pH 5.4)
9} sucrose 60 g ZEFol Ho] 100mLE FL3 7]12AH 25
mL¥} ZEAY 500 uLg 30°CoIA 1417 WA Z T whs-g A

T O
AAZIL S-S AHA7)7] S8 0.04 N NaOHS H7sigith.

2]
FAZDONS method) R GHE Bradford method) BF: DNS
methode]] e} DNSAI2F 150 uLe} sample 50 LS =A] vortex3}
3 80°C water batholl 3#7F WAttt 287F ice-holdE 3l
D.W. 800 uL& #H7Fsld 520nmellA] E3%E 243l fructose
standard curveZ -8 EAFS A3t 1 DSUE 30°CHIA 1
AI7F BH3A1E ol sucrose | mgS dextran® 2 HASA] V)= A
Fo =M Wk Foll MAEE fiuctose 0.52 mgoll sg=HTh
2.2 Bradford methodoll €13 sample 800 pLoll &A1k
direagent concentrate(Bio-rad, USA)S 200 ul. A 7Fsked vortexdt
7¢ Aol WS 590 nmelA EEEE 2431 bovine

serum albumin standard curveZF-E] & #al Tt

5 52

LR startere| XA Ayl ZH

Dextransucrase Z40] £ 458 JFz A" Age
MRS broth(Difco, MD) ¥l X}l 4] shaking incubator(JISICO, J-
SIL-R)E 25°ColA 18217+ vkl Wlds aFe A1 4C,
6.5 rev/min X 1,000(6,871 g)=  refrigerated superspeed centrifuge
(Sorvall®, RC-SB)2 4l#2)3te] AR&31t).

Ve oAuags FaEA(12) P2 A Table 3).

=Y Hs &3
FH v2e A & A-e 1398 0, 1,2, 3,57

A7kl WHEg AFFe] viscometer(BROOKFIELD, LVDV —I+)
S o] &3] S sqth

=

ol

FH8 W9 pH &4: pHe Mathason®] WHE 774, Bes)

o
ZA3sAch & 0, 1, 2, 3, 5, 7 Akl 9ES sg AF s}
55 25mLe 7l stimerS o]&3te] wAsAAT o]
2 pH meter(Mettler Toledo 345 pH meter, Mettler Toledo,
UK)Z 243195
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Table 3. Formula for Jeung-pyun prepared with starters

FFAEALIA A 38 WA 3 5 (2006)

=XEEE o] 8dte] ZABIAL, HIA A (mL/gye SH o] Fakd
gk Raug AHEEiHTh(12,13).
Walz ga

SHS Azl -g0°Celly 2% F hedE 2 Fet o
HE 273k scanner(Scanjet 5300C, HP)E 27035}ed Adobe

photoshop 6.00.2 XA Z#H3¢g ]
Texture &4

Texture analyzer(TAXT2i, Stable Micro System, England)E ©|
gt S 7hed RS IX1X1emé HSHA 2yo R
A2 AEE A7) Lemo] P38l proves AMS-sle] A A
324 (hardness), ¥F2/d(springiness), % Al (cohesiveness), & ZHA]
(gumminess), %3/3 (chewiness)& 33] vHE- 243)0] Hazte
&ttt ©] Wl gragh type force & time®|3, optionS TPA
{texture profile analysis)® X435} pretest speed 5.00 mm/sec,
test speed 3.00 mm/sec, posttest speed 5.00 mm/sec, distance
5.0 mm, force 60 g, time 3.00 secE 3}AT}.

Z743% 3h2 SAS packages F38 H4HA(analysis of vari-
ance)l 23] oA HASIAUL, Duncand] oY AA

AR,
(Duncan’s multiple range test)yS HAISt FolF<el Aol

p<005e) S0z alo) wimale] LrERARIC,
2S5}t

BEA S et 4EIYE DS F 8
W Aud F oful A9 Ba FA Akl A% B A
Al B gol2 AAEYT, EHAF] & ASHAAE AN E
Polyethylene filmS.2 ¥ 7ale] sRF E<h A3 A 88 B2
Rofo g dAEH 85EEt, GRS o83l e S

, 5T A

(toothpacking), MFE21E g = (overall

A=
5

(FFEARA,

A% (cell uniformity), 419t (sourness), THaH(sweetness)
(moistness), °]° EE FE
desirability) & 978 HALEZ Hrlsldz, 7+ 2o st
w=gt & AN ¢ HAAE 2 14
quantitve descriptive analysis)&F%3TH9).

s AAF B AFe SASE o83t FAHEA (analysis of
variance)?l] 2|8l FAE 71 ASH T, Duncand] RS AR
(Duncan’s multiple range testyS& A5t FH o)

Ingredients (g)
Sample No. S
Rice" Water Salt Sugar Yeast 2-99 1-129 5-13%

Pl 100 30 0.8 15 1 0.1 . -
P2 100 30 0.8 15 1 0.5 - -
P3 100 30 0.8 15 1 1.0 --

Q1 100 30 0.8 15 1 - 0.1 -
Q2 100 30 0.8 15 1 - 0.5 -
Q3 100 30 0.8 15 1 - 1.0 -
R1 100 30 0.8 15 1 - - 0.1
R2 100 30 0.8 15 1 - - 0.5
R3 100 30 0.8 15 1 - - 1.0

YSoaked rice in water for 1 hr at 30°C.
ILeuconostoc mesenteroides subsp mesenteroides.
Tetragenococcus halophilos.

YLeuconostoc mesenteroides subsp dextranicum.



Table 4. Dextransucrase specific activities of selected isolates

Specific activity

Enzyme activity Protein .
Sample No. '(DSU) (mg) (E{igir;\)g
1-1 0.54 0.040 13.50
1-3 0.55 0.061 9.17
1-4 0.55 0.040 13.75
1-6 0.57 0.062 9.50
1-9 0.41 0.013 31.52
1-12 0.45 0.012 36.95
2- 0.53 0.050 10.60
2- 0.57 0.021 28.50
2-12 0.46 0.014 32.66
2-13 0.55 0.040 13.75
3-1 0.40 0.013 30.73
3-3 0.42 0.013 3143
3-4 0.40 0.015 26.51
3-8 0.39 0.015 26.58
3-11 0.54 0.050 10.80
3-1 0.38 0.016 24.29
5-2 0.57 0.060 9.50
5-4 0.56 0.070 8.00
5-6 0.54 0.040 13.50
5-8 0.49 0.013 36.87
5-11 0.39 0.016 24.58
5-12 0.40 0.014 29.43
5-13 0.87 0.060 14.50
7-2 0.54 0.020 27.00
7-4 0.37 0.014 26.24
7-7 0.41 0.016 25.90

p<0038] FF02 slof vlwsloith, Pearson®] AhahhA A1 H
(Pearson’s correlation analysis)g ©]&3lo] a4 E JERHIT]H

24 % 0F

Starter ®FE2| dextransucrase &M

=3 koA A2 Belske] dextransucrase S
3le] Table 4ol #4134

e 2647

il
Ao

A
9] dextransucrase®] EH4d(specific activity)S Ter-
ragenococcus halophilus 1-12°] 36.95 DSU/mg protein®] 7} =k
th o] Wl T halophilus 5-8(36.87 DSUimg protein), T halo-
philus 2-12(32.66 DSU'mg protein), 7 halophilus 3-3(31.43 DSU:
mg protein), T halophilus 3-1(30.73 DSU/mg protein),
lus 5-12(2943 DSU/mg  protein),
mesenteroides  2-9(28.5 DSU/mg protein), Lew.

T halophi-
Leuconostoc  mesenteroides  subsp
mesenteroide subsp
dextranicum 3-13(14.50 DSU/mg proteinye] -2 48 BSich

o] ¥ dextransucrase #4o| Edow FFo] CE Len
mesenteroides subsp mesenteroides 2-9, T halophilus 1-12, Leu.
mesenteroide subsp dextranicum 3-132 Zbzb AWsle] Z3 A A
starter= ©]-&-3}3i}.

Fxo| s}
Fig. 2014 VFERESO] Len mesenteroides subsp mesenteroides
298 HAUHEE gjElle o 2E o 7kle driekl uel |

Heol] ZA ol Hal A 403
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Fig. 2 Changes in viscosity of Jeung-pyun batter added starters.
(A) Leuconostoc mesenteroides subsp mesenteroides 2-9. (B)
Tetragenecoccus halophilus 1-12. (C) Leuconostoc mesrnteroides
subsp dextranicum 5-13. 4: control, @: 0.1%, A: 0.5%, H: 1.0%

9] zlo]7} g ot wE 247kl = controlol] HIE) 0.1% H7h
Alel& 5,200mPa - S (P1), 0.5% H7M]ol& 6,000mPa - S (P2)
oo 1.0%E H7tHS wle oF 7300mPa-S (P3)E HEvt
27 F7ketd et 3A7F o] % HEvt gASATE Aak 7t
sk wadEde z}om NNk SR T halophilus 1-125
0. 1%(01) 0.5%(Q2), 1.0%(QNE H71-L Faldt 29 ukZolx
= tllp_j_ 1)\]7|.xx}]oﬂ‘— z47]-ako] H}___,_i 741:7]_ 27}3}1‘5 74_0_

=

B ooy 017461' HLEJHEJ]O = 4 ul\uE} ES= 0 4
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Fig. 3 Changes in pH of Jeung-pyun batter added starters. [A]
Leuconostoc  mesenteroides subsp mesenteroides 2-9. [B]
Tetragenecoccus halophilus 1-12. [C] Leuconostoc mesrnteroides

subsp dextranicum 5-13. @: control, @: 0.1%, A: 0.5%, Hl: 1.0%.
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mesenteroides subsp dextranicum 5-13& 718 SHWEE9)
ONZH HEe H7hEel] wet Xolzk VA sken] A
AZFQL M7 AN E 0.5%S A7k R27F 7P A 7} %3

T2 AIBES E Aol7) gtk 23V 1L.0%E #H }f‘a R3
o] A& 37Ol P HErt EelbHtyt 1 o] F 2 AN
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Fig. 4 Specific volume of Jeung-pyun prepared with starters. [1:
Leuconostoc mesenteroides subsp mesenteroides, [4: Tetra-
genococcus  halophilus, W Leuconostoc mesenteroides subsp
dextranicum.

pHe| 35}

Fig. 391 2% control(5.8) Bl3| Leu mesenteroides subsp
mesenteroides  2-99] #H7}#Eo]l FIIETE PI0.1%) 54,
P2(0 5%R= 4.9, P3(1L.0%)y= 482 7] pHHEH #Adle e &
T Ao Hgrt APEHUA pHIt Al Tashs AFE B

Atk T halophilus 1-125 0.1%(Q1), 0.5%(Q2), 1.0%(Q3)= 3
71Es 2eEjele] pHE 5745 dae Wbl /M5 2]
HgRE pH7F ZAASHOT  Lew  mesenteroides  subsp
mesenteroides 2-95 7St FHWEE| W] pH7} TS AAs)
Atk 3R Lew. mesrnteroides subsp dextranicum 5-13-& ZH7}b
o SH w2 27] pHEE 7kl whEt o7k dolm A i
F7F AYEBEA RI(0.1%), R2(0.5%), R3(1. 0%)9} control#} z}o]

7 il

FHe| H[HH
ZHe] BAAE Yerd A3 Fig. 4), Leu. mesenteroides subsp
mesenteroides 2-95 0.5% H7Fe AP2)e] 19182 71 EUAL,
T halophilus 1-128 713 4E7@Q1, Q2, Q3) A/ErE ¥
:47} 7L/\6]- 740 B 4 th_ _E_—{s] 1.0%= ’47}7‘5} Q39,] 730
HjF 2ol 03302 the A8 Hla] A s v As &
Ak, o] AE W WF Fo] pH/E HASHA ol FE oY
g 712 Aor F=ZHuh WA Lew mesenteroides subsp dext-
ranicum 5-13S H7M3F A¥wE R1(0.1%)y 1.58, R2(0.5%)=
1.91, R3(1.0%)2 20002 FH7lo] Bold=F A4 Z7he=
A & & Ak

43

sl

Fadgel ewe AT Ase A 2 AU §
A THFig. 5). Leu mesenteroides subsp mesenteroides 2 9e
0% A7k P2l A b AEes HE AL B 4 AL
T halophilus 1-12& 0.1, 0.5, 1.0%= A71gE Q1, Q2, Q3= %
H By 280 A B2 23] 71z 712 A7 74%

B 4 99t} Leuw mesenteroides subsp dextranicum 5-132- 0.1,
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g [P2] [P3]
[Q1] Q2] [Q3]
[R2] [R3]

[R1]

fffff [ES!

Fig. 5 Crosubsp-sectional view of Jeung-pyun prepared with
starters. P1: Leu mesenteroides subsp mesenteroides 0.1%, P2:
Leu. mesenteroides subsp mesenteroides 0.5%, P3: Leu
mesenteroides subsp mesenteroides 1.0%, Q1: Tetragenococcus
halpphilus  0.1%, Q2: Tetragenococcus halpphilus 0.5%, Q3:
Tetragenococcus halpphilus 1.0%, R1: Leu. mesenteroides subsp
dextranicum 0.1%, R2: Leu. mesenteroides subsp dextranicum 0.5%,
R3: Leu. mesenteroides subsp dextranicum 1.0%.

0.5, 1.0% A7}8k RI, R2, R3E 7} Z7kst 7130] #93k
AL & 5 AT
Texture

Hardnesubsp®] 73 Leu. mesenteroides subsp dextranicum 5-
135 0.5, 1.0% H7Iek R29k R37F 27} 86.50, 56.772.% control

Table 5. Texture value of Jeung-pyun prepared with starters

7)ol A AT 405

Table 6. Pearson’s correlation of texture characteristics for
Jeung-pyun according to the amount of adding starters

Hardne  Springne Cohesivene Gummine
subsp subsp subsp subsp
Springne subsp -0.449
Cohesivene subsp  0.216 -0.794%*
Gummine subsp 0.965**  -0.645*% 0.396
Chewine subsp 0.615 0416 -0.441 0.417
*p <0.05, **p <0.01.
(262.92)0ll ¥]) - FolH oz Yol mj9 R=gle AL B2
I Ut Leu. mesenteroides subsp dextranicum 5-132 ZH7}sh
T (R1, R2, R3)2 springnesubsp= controlo]] Hi&| f-oldow &
7V g B o slem T il dig Aol gl AoE
WERHT) Cohesivenesubspe starter®] £H-1} A 7eke] wel 2}

o7k Yout FelFoln] e Row vgkont Ao 0692

B
o A1 0.8209] £EE HHTE Control(213.49)ell H]3] gummine-
subsp7t =& A2 Leu. mesenteroides subsp mesenteroides 2-9%

0.1% Z7F8+ PIOZ 2514001957, R2(64.79)9F R3(59.53)S con-
trololl Hlal feojFHo® #xF] W& ke HIATh chewinesubsp
S5 R2(62.46) R3(59.53)°] control(120.60)0 W&l 5914
SEUTHTable 5). ©o] 54F 7He] AaAAE AwE A3
=57 E
=895 cohesivenesubsp} gumminesubspell &

A & T AATHTable 6).

OJ

) i
haednesubspﬂ gumminesubsp= Fo|H O ® =3k
springnesubsp”
o] ABBA7E §

Lo
o

="}

Leu. mesenteroides subsp mesenteroides 2-95 0.1%, 0.5%,
10%E #H7bskel 718k QDAE Fig 69 [AJ9F %T} PI
(0.1%), P2(0.5%), P3(1.0%) 55 controlo] B3] 7|Z %7} =X
ORkaL, HrFke] SVERE 7] E 5= WIT Lew mesenteroides

subsp mesenteroides 2-95 FH7}g FHAX 9l o] T halophilus

1-128 H718E Q1(0.1%), Q2(0.5%), Q3(1.0%)% controlol] H]al
715 Erb Wl weka, 53] Q3' AWHEQl 715 %, sournesubsp
2} sweetnesubspel] Tl o} e F4E WdrhFig. 6 [B]).

Leu. mesenteroides subsp dextranicum 5-13& #H7}ge 2o slo]

Az FUS B 278 Yo S Wsl YAHew 7.8
el Fe EE WE AL ¢ F Utk QWA 7 EwdlA

Sample No.” Hardne subsp Springne subsp Cohesivene subsp Gummine subsp Chewine subsp
Control 26292142 0.574° 0.795® 213.49* 120.60°
P1 297.92¢ 0.229¢ 0.820° 251.40¢ 55.76¢
P2 265.39% 0.655¢ 0.751% 196.01% 125.75°
P3 215.55 0.698™ 0.764® 163.87° 116.58"
Q1 247.44% 0.809™ 0.789® 172.99" 140.37°
Q2 24722 0.828° 0.697° 166.46° 138.57°
Q3 20542° 0.903* 0.692° 202.87™ 188.69°
R1 253.92% 0.938° 0.723% 176.60" 170.50°
R2 86.50° 0.858° 0.751% 64.79° 62.46°
R3 56.77° 0.924* 0.717* 59.53¢ 55.08°
p-value <0.0001 <0.0001 0.1460 <0.0001 <0.0001

YEach value is mean.

“Mean with different letters within a column are significantly from each other at . =0.05 as determined by Duncan’s multuple range test.

“See the legend of Table.
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Fig. 6. Q.D.A. profiles of Jeung-pyun prepared with starters. [A]
Leuconostoc  mesenteroides  subsp mesenteroides 2-9, [B]
Tetragenecoccus halophilus 1-12,[C] Leuconostoc mesrnteroides
subsp dextranicum 5-13. 4: control, @: 0.1%, A: 0.5%, l: 1.0%.

controlo] H|g} £ H4E HlLT 53] R20.5%)= 85= 7H
= AeE wo} /M 7|3 T2 A|EATHEFE. 6 [C]).
EAAE AAF 23S Fag oS BT A
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26e579] ZAAhg 59 REEA] 22|81 dextransucrase €
A& 248 A T halophilus 1-127} 36.95DSU/mgl 2 717
=4t} o] F Leuw mesenteroides subsp mesenteroides 2-9, T
halophilus 1-12, Leu. mesenteroides subsp dextranicum 5-13-& 4
Halo] starter® ] 83191} T W E Hae Hd Lew
mesenteroides subsp mesenteroides 2-9 & H7}et SHS FF A
7120 277bel "rteko] WeTE Hert ZoML T halophilus
1-125 H7ish 289 A9 bl mat Aol glo]l FHe
He7t SVt Leu. mesenteroides subsp dextranicum 5-13%
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WwHg S A3} Lew mesenteroides subsp mesenteroides 2-9
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o] ¥ty Fu7t T AL B F AXUTH Texture= Leu.
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Table 7. Sensory evaluation value of Jeung-pyun prepared with starters

FH7N

Aol phat 7 407

-
gl

Sample No." Cell uniformity Sourne subsp Sweetne subsp Moistne subsp Tooth packing ~ Overall desirability
Control 7333 7.500° 7.500" 6.833° 8.333° 7167
Pl 7.833 7.833° 6.500" 6.833" 7.000% 7.000°°
P2 6.333" 5.6667™ 5.667% 6.1667" 6.500° 5.833™
P3 5.000° 3.000° 3.667¢ 4.1667° 4333 3.667%
Ql 8.500° 7.333" 7.333" 5.500™ 6.833% 5.667™
Q2 7.667" 4.833" 5,667 6.166™ 6.833* 5.167%
Q3 6.3334 2.666" 2,667 4.335° 6.167" 3.000°
R1 7.167" 8.167* 8.333° 7167 8.000*" 8.167°
R2 7.667 8.500° 8.667° 7.833" 8.000° 8.500°
R3 8.000° 8.500° 7.000° 8.167° 8.000° 7.667"
p-value 0.0621 <0.0001 <0.0001 0.0004 0.0018 <0.0001

"Each value is mean.
“Mean with different letters within a column are significantly from each other at o =0.03 as determined by Duncan’s multuple range test.
“See the legend of Table.

Table 8. Pearson’s correlation of sensory characteristics for Jeung-pyun prepared with starters

Cell unitormity Sourne subsp Sweetne subsp Moistne subsp Tooth packing
Smell 0.596
Sweetne subsp 0.513 0.944%%
Moistne subsp 0.506 (0.899** 0.835%*
Tooth packing 0.689* 0.838** 0.816%* 0.866**
Overall desirability 0.433 0.956** 0.941** 0.945%* 0.845%*
*p < 0.05. **p <0.01.
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