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s'e MR AR 39S BN FEEAS Fohngtn, AL FEAF @S H7] £ 19 pover
b

law model( T=ar )= F43}IAT}.

544 1

Power law model : o0=K - y

& #3584 A4 (flow behavior index)©]tt.

vl @ B - g2 g 28 AxA Hbek 2o d3e 9 AWAE mono-saccharided B g 28 0.5 ml
of THF TFE Fste]l EFE F 15,000 rpmell A 10 3 AR Ete] AFgubs Fagith. o] I
LME 0.45 m syringe filter(Minisart RC 15, Sartorius, Germany)® o33t t}&, ol 20 wE A=

ntE 2 (HPLC) #48 A8 2 ARE3FQIth. HPLC #2419 Al W92 th57 2.
* HPLC Al2=¥] : Dschrom

* Column : Asahipak NH2P 50 (Shodex)

* Mobile phase : 75 % SN EUEH

* Flow rate : 1.0 m¢/min

* Detector : water 410 RI

[ Aol ]

| B3wrE 35 2EH Ax

T % A EZR(Leuconostoc citreum) S5 w79k Fiawm25 wAlEH 2ol v 2 (Leuconostoc mesenteroides)
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d FEYE 747 Hsto 7] & 19 2AS zEe v HEFSQATE. olF 30 TollA 24 AlzF Fk A%
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EhE = AHgsai.
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* 1
i steF (g, w/v)
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O|2~E FZFE (Yeast extract) 0.5
EYE (Tryptone) 0.25
K.HPO, 0.25
Total (D.W) 500 mf
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sEE WOl 2 6 FEOE PEHAT. ©F 25 TolA 72 A Bk wlgske]l WA WA wlFe] pi,
W, i, AEES WsHE S4sta, 1 AnE 7] & 200 tehyal,
Z 2
Z 'Y Fx HE A7 AR B AxE
(Sucrose (Fermentation i (Titratable| (Viable cell |(Consistency
Concentration) time) P acidity) counts) index)
(%) (A7) (%) (CFU/me, 10°)| (Pas")
0 6.7 0.05 0 0
- 24 3.9 0.67 42.8 0.01
e 48 3.9 0.94 2.35 0.01
72 3.8 1.07 3.42 0.01
0 6.7 0.04 0 0
925 24 3.9 0.75 21.4 0.02
' 48 3.8 0.88 12.0 . 0.02
72 3.8 0.87 7.70 0.02
0 6.7 0.03 0 0
" 24 4.0 0.39 10.0 0.08
° 438 3.8 0.95 12.5 0.09
72 3.7 0.95 14.4 0.08
0 6.7 0.04 0 0
75 24 4.0 0.74 22.2 0.24
’ 48 3.9 0.86 10.0 0.33
72 3.7 1.27 9.15 0.38
0 6.7 0.04 0 0
10 24 4.0 0.61 20.0 0.68
48 3.9 0.76 28.5 1.92
72 3.8 0.88 28.0 1.23
0 6.6 0.04 0 0
12.5 24 4.0 0.60 17.9 0.87
' 48 3.9 0.73 83.0 1.44
72 3.8 0.92 10.5 1.69
0 6.6 0.04 0 0
15 24 4.0 0.63 6.30 2.48
48 3.9 0.71 15.5 1.79
72 3.8 1.01 6.72 1.29
0 6.6 0.13 0 0
17.5 24 4.0 0.10 9.05 0.81
! 48 4.0 0.73 6.45 1.64
72 3.9 0.94 " 11.5 2.15
0 6.6 0.04 0 0
2 24 4.0 0.47 22.5 0.69
48 3.9 0.51 21.0 1.83
72 3.9 0.75 10.5 1.56
0 6.5 0.04 0 0
30 24 4.1 064 12.4 0.05
48 4.0 0.79 21.0 0.58
72 3.8 0.97 20.0 0.68
7] & 19 ERd mRe} o], 15 % =] T &S st o]l aES] HERE Tt M A A
- - =~ n
e HF & AReH, WEE ST 248 Pa- 502 AP e WRE e GEIROY, 15 69 %
£ Hlojus ®fdAeE @ AxE s YES A ¢ ddrh. S pl, AtE, AdgolAd s waE 24
A|ZE &F A AE] FHAaEgion, 1 o]Fd= Fo] ke mE XpolH& Holx] gkt
A3 2. F TRl WE HFEA
Fol FRol W wEze 54 % AA% Aol vAE 9B dolns] fetel WAy, FAMY, THYe
o] &3te] A3t
WA, GeAgd WAY, BANY, FATS 247 15 40 BEZ sjo] T flez AR F A AN o 1
oA FHF FIRWEAE AEZR S5 AEE NS 2 4 o2 HFIUT. olE 25 TolM 1Y, 2, 3
QA Bk It wokele] pH, AR, MRS, WERES WHE F4s;, 1 F A WSS E 3 ehy
ATH.
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¥ 3
oy u} & A| ZH(Fermentation time) ()
- 0 1 2 3
L | 35.27+0.8 | 36.08+0.8 | 35.59+0.9 | 34.90+0.0
e [ a2 | 17.07£0.7 | 14.81£0.1 | 15.59+0.9 | 15.33%0.3
b | 27.34£0.5 | 24.5240.2 | 25.2840.0 | 22.27+0.8
L | 34.47+0.8 | 33.96+0.6 | 34.60+0.1 | 33.84%0.0
gade| g | 17.2640.6 | 15.32+0.3 | 15.27+0.7 | 15.32+0.2
b | 27.16+0.6 | 23.814£0.2 | 23.254£0.5 | 22.62+0.2
L | 28.56+0.6 | 28.06+0.7 | 27.55+0.6 | 30.36%0.7
EAd% | a | 15.83+0.4 | 13.71£0.2 | 13.61%£0.2 | 14.63+0.3
b | 20.55+0.5 | 18.15+0.5 | 17.63+0.3 | 21.83+0.4

=74 A3k plieh AEolA e Aol7h tehbA ergtort, Aa@el A FAMTAA BE 24 Aol 1.22x10°
CFU/me2 ZAddah gl nlg) we Adss vehide. 2a 12 ARRE a7t 32480 S7tsksle
B, A= dASHA St WA 24 AlRtell= M xe AitrE TE FxreMe

Ao A= g A 7Fo] Zo]XWA] wE 72 A7k 2.18 Pa-s'o] =& Azne
Ho] WMFAZIS mHEH WFEA ] YR Atle 9dS AT gk, A} oA E S A= Ao o] &
I BAE Ego Fow ol W Wi oo R o] ZAFon, SAME L WA HE A
AR Ao gkekon] Mo A% wWAEr] v 7]E w7} worrt

A 3. wjYEe e HasEy

daguel vidgtel we BASHS AT skl F2AF & S 15%9] FER W F, 7]
A o 104 FHFE FAEAE A EYS(Leuconostoc citreum) S5 Z~EFE] kol F =A% v AlE 2ol
(Leuconostoc mesenteroides) SM Z~E}E] vjFaNS zbzb 2 ¢ &0 2 HESTE. o , 12,

24, 36 % 48 A7t H<F b7k AWl AL G WEAA FN] pil, AR, A,

2 =A%, 1 2= 7] F 49 YRS

I 4
a Az Ax AT EES
ulj oF #3 | (Fermentation i (Titratable| (Viable cell|(Consisten
W | (Strain) time) P acidity) counts) cy index)
(AzhH % (CFU/me, 10%)| (Pas™)
0 6.7] 0.05 0 0
FARE X 12 4.1 0.55 16.5+0.05 [0.08+0.02
£ AET 24 3.8 0.93 52.2+0.23 |3.61£0.11
&S5 36 3.8 1.02 30.8+0.80 [3.49+0.23
A3 48 3.8 1.04 34.6+0.65 [2.81+0.18
HHOJ -ﬁ—i,‘r_i\_ 0 6.7 0.04- 0. 0
£ oAy 12 41| 0.68 14.0£0.4 |0.07£0.1
) 1 24 3.8] 0.88 45.5+0.5 | 3.24+0.1
36 3.8|  0.89 34.0%0.1 |2.37+1.0
M #FF 48 3.6 1.18 31.540.1 |2.37£0.1
| 0 6.71 0.03 0 0
Fax2 12 42| 0.55 5.50£5.0 | 0.06£0.1
E AEF 24 45| 0.93 37.0£1.6 | 1.81+0.1
€ S5 36 4.1 1.03 21.0£0.9 |2.93%0.1
A% 48 3.9 1.13 22.541.2 |3.15%0.1
Wk |2 3w & 0 6.7 0.04 0 0
= o 12 42| 0.65 19.0%3.7 |0.70%0.1
24 £1] 0.66 52.040.6 | 2.32£0.1
2 o] d & 36 40| 0.68 | 24.5%0.9 |2.27£0.1
SN2 48 3.9 1.15 35.1%0.1 | 2.98%0.1

HAEe HA AS Lotnr] flstel, BT T 45 5209744 590 Hel2 s SHA 44 A

2 5 2B WgAE 2 6 FEoR JFTSA. oE
wo| g e WMIls =A3 A, a1y X 59 T
=
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s
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H
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o
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index)
(Pas")

0.14

3.04

2.82

1.45

3.14 -

2.44

2.16

2.02

[e)

e F, 4]

=]
h=)
AEST
counts)
0.5
16.5
30.8
24.6
1.32
24.8
24,2
13.9
19.1

(CFU/mt, 10%)

3k

[e)

A=
(%)
0.04
0.52
0.78
0.92
0.93
0.03
0.80
0.88
0.89
1.00

(Titratable| (Viable cell |(Consistency

acidity)

glZolul2 SM Z~E}E] Y

pH
6.5
4.1
3.9
3.7
3.7
6.2
4.2
3.9
3.8
3.7

7ol ERH AT

& A7k
time)
(A7)

12
24
36
48
12
24
36
48

(Fermentation

-
It

of T gNME 1569 FLEE

70l vpER v} 2ol

3}17]
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It

zF
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] Al 5] 2 o] §]
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ofFl Sl #FOUAE 8.14 Pa- $'R T BT o] T AbolE e @gtom, o= HA) PxE Ayow
Abdze] wolshs WA, #F 9 F §olo] % Aol AnFrh.

4 T WAZAA 1, 7, 14,
A3E 87 ¥ 83 & 1o 1}

21, 28 9 < WIIAUA pi, 2w, A, AEE, @ MRS RS,
B ATt
* 8
A A
A A= T | aam
— . (Viable cell ]
a4F (Storage (Titratable (Consistency
. . pH L counts) .
(Strain) period) acidity) (CFU/mt index)
() )] 10%) ’ (Pass™)
1 4.0 0.59 34.6110.6 | 3.00+0.48
= “ A E 7 4.0 0.66 15.5+0.44 | 2.53%0.05
FEELESF
Aueid b8 L2 3.9 | 082 | 15.6+2.35 | 2.41£0.03
=He 21 3.9 0.96 4.52+0.02 | 2.34%0.19
28 3.8 1.08 1.94+0.14 | 2.2710.22
1 3.9 0.49 24.2+0.60 | 3.49+0.01
RIEAIXEE 7 3.8 0.75 ' 13.8+£0.61 | 3.26+0.04
) Al ) 2 o] b 14 3.8 0.80 13.6+0.11 | 2.23%0.16
2 S 21 3.8 1.07 | 3.80£0.20 | 2.09£0.11
28 3.8 0.27 2.80+0.55 | 2.03+0.06
71 % 8ol UER uhe} o], FE AxE T 4 F 5 AGSHA AdF, HEEE 4 3] v Ags Ay
TS AEYS S5 ¢59 Faess vl el SN #5F BF duger JxmdA wa 12 A7t
A AEe Z1Ee] Hulagen, BE 24 Aol Aujel F71E wolth wE 24 A7 FREE Awsr)
9 9 9 9
737} 3.46%10, 2.42x10 94 1.94x10°, 2.80x<10 CFU/mZE A|Zto] AH}EEFFH A4S Holtf AF 3 FHH
= AAE YEIY. HREAdAE F dF EF 2E 24 A FHE dxHor MAE] ZaFe] 4 Fo
£ 80 6 RSl APEAE YPRIE A0 nol & WS Gl 402 Urhith teb, B2 0E gui
FRAE 7579 2 g% Ve e 3 H5d Mol o] d AUAE A5 = U

soto], MR L ghell oA FaxAE AELS $59 Fakmis w2l

e s Uehd = 1S

2 SMF 5 zhzh wE A 35.27+ 0.06, 36.91% 0.06°04 A% 4 Fel 35.62+ 0.00, 35.34+ 0.430.%
greol zpel7k gllom, agtel dolAE T o 22 #E A 17.07+ 0.00, 16.40% 0.06014 A7 4 F=ol
15.98% 0.83, 15.99% 0.960.2 ¥ MEo| A= o] xpo]E Holx ¢hotr}. o722 A o] aufd
oFt JFom AnbHQl Rt A ol Bl vEhdt AR deEr. o %1?1%011*15 g s AE A
e AR 4 FAME Wsrt giglen, MERAk O o8] FUlEal Sl Aew Hol Yt vE SR
= A weA & JhRE o] E ke gEd Ak b Jlow o

A7) AN el 1A RawsE RS 5 FTE olgsle] Axd YT WE SR FawsE v
g2~ SM 755 o] &3} 8

9 AAAS 7B dolr 7] Yl 54 A
Ut olu, iR o R Gl e ARSI

X9
T A aF g R AA A
7NEE
o z=T 2.63£0.38 2.75%0.25 2.75%0.05 3.1340.38 2.88+0.33
FIAE2AE A | 4.50+0.00 2.63+0.25 3.134+0.33 3.38+0.3 3.00£0.00
Eg# S5
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3.25%+0.25
3.00%£0.00
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=

=

3.756%£0.45
3.13%£0.18

3.75%+0.38
3.13%£0.35

3.13+0.28
3.13%£0.28

4.25%£0.35
2.63%£0.38
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