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Abstract
Leuconostoc mesenteroides SM isolated from a raw carrot was used for the fermentation of carrot juice
(C]). Lactic acid fermentation of CJ was performed at 25°C for 24 hr with 0~20% sucrose concentration, result—
ing in the production of mucilage. The fermented CJ showed the complete conversion of sugar into dextran
after fermentation for 24 hr in the presence of sucrose below 15% concentration. With 15% sucrose, the fer-
mented CJ had pH 3.8, 0.9% acidity, consistency index of 3.5 Pa's". After cold storage for 3 weeks, fermented
CJ showed slight increase in acidity and relatively constant value in pH; however, the consistency index, red
color value and viable cell counts were slightly decreased for 3 weeks. The B-carotene content in CJ was
drastically decreased by lactic acid fermentation for 24 hr, indicating 72 pg/mL as compared to 142 pg/mL
The fermented CJ had improved body texture, red color and stability without sedimentation
Key words: carrot juice, Leuconostoc mesenteroides, consistency index, sucrose, B-carotene
N o= #ATeE ganad oF EFRASE AZPHAD,
Ao HA 2 FH(12) 5 7158 7HA B4 wra
TS FTHES Ho) Rt AAY JFhoez Fas I FE M2 &9 o] rhEsitte A7 B
RS @o] FReta Jon, F2o JtE2eE 4247 g vk 31(13), FERE AR 3 AdFEE T2
< AR5t T2 SAZ HEH A9 ATAEA FEAE A% s E A AAE BHE6), ] 7HEAY 2 A
2 AW oA T 7eE JHA A AT(1,2). T A Az &3 AF(14), M2 =G0 3 Fe] F- Hr}
= Ao} ghH Az g wWol o] gHglon} ﬂloﬂ% F2 W (15) So] o, FZEF2E Bifidobacterium < ©]
YR &&o] AA F7I8t YTHQ3). 53] AL oo &35t WaAF o =ZH T&%*éﬂr FIFH 7HAE Fole A
sk st} A vl A Lol A ofA) AFOE A FHE T7F FRHJAGEQ). HAZ7HA LEFEY L2 EFHA)
AL AFAste 497 53 JoH, old w2 AFe AF FE o8& d7e Wol o}, FEF29 A F
2 3 et mEA F74ea Ath45). gurd e s 3 gk A4t= wHle Aot =g I Alqbere] B 1)
2 A B FE2E T HAE) AA T Xﬂzﬂ * A E LT o] gste] FHY HESEE AFst, 7HF
Ag o= (6), T=7F Al v 22 YR} v I3 FHx2AE AT & JvE, FHste AHRY
A 7] gl s d T2 AFoZ A °‘E‘r(7) 71585 FE3he Al 7IEAe] g E AAEY s
TS B2 T 77k pHE 7HA 3 o] §49 B8 B3 FuUlA A 9 A Ao sFol e AHlE SUAE
dslet A At oA JtE A A AHIEHA T AL Ao E 7RI TF(16-18).
A A2 st Fol| F48AI Ak st= ol &l ATHA). Probiotic’l Ak FoA okAllfF R Tost=
wEba] Fo o9} e tHS ®HeEla kA JHXE Leuconostoc 5 AX Y SATSZ dEHoH(19), F
B PO G AL A WRAZE PY 2L el 1A 43S0 oD 492 PSS
o g3 YTHO10). AF7AH RIB ofAF wEol B 3 Yol FFR/FFe] AL Wo] WAFS FAFHE 7154
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Table 1. Physicochemical properties and viable cell counts
of carrot juice

Carrot juice Value
pH 6.64
Titratable acidity (%) 0.04
Sucrose (mg/mL) 15.72
Fructose (mg/mL) 7.02
Glucose (mg/mL) 7.36
B-Carotene (ug/mL) 284
Viable cell counts (cfu/mL) 5% 10°
Moisture content (%) 95.2
Color (L/a/b) (317 / 165 / 24.4)
“Brix 8.4
g3l QPFe AART AR LS FaN WE B2
L2859 BEALS MFEA 7Y, A9 probiotic,. Z A R AMF
o 71918 7154 o7} hssiein AgH.

|
FEF229 sucroseE FEE(0~20%(v/w)E H 78l
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I W E golr T
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ol A 15% sucrosed] FE7F AVME FEF2e HE 24X
Thof] 100% AZE = HFA| sucrose 20% Y W= TE 48A|7F
Thol] 100% A== Ao Z YEth(Table 3). @52~

A 2] 8+ thFet ofx] HF ol sucrosetHS HUE F Y
TFZ BaAF 4ol JAE dextrane] A2to] vf$- A
Z3ho] HE N Hxgo] mi-g- BHA e tHunpublished
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data). ol 54 =FY AEo| dextran AFAH &4
dextransucrase?] Ao 9GS wxH, w3 HAEAE
dextrang A4Fel7] fsiA = oo gk 2Heo] Bads

e At} 15%9] sucroseS H7FE HZRE AA H3F
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Table 2. Changes in physicochemical properties of carrot juice fermented by L. mesenteroides SM according to different

sucrose concentrations

Sucrose Fermentation H Titratable Viable cell counts Consistency
(%) time (hr) P acidity (%) (cfu/mL, 10% index (Pa‘s")
0 6.4 0.00 0.5 0.0
0 24 3.9 0.67 6.3 0.1
48 3.8 0.92 34 0.1
72 3.8 1.08 2.4 0.1
0 6.4 0.04 2.2 0.0
5 24 5.8 0.90 56 0.1
48 3.7 0.93 15 0.2
72 3.7 1.09 12 0.3
0 6.2 0.05 0.6 0.0
10 24 3.9 0.93 13 1.8
48 3.8 0.94 8.1 1.8
72 3.7 1.10 7.2 2.1
0 6.2 0.05 15 0.0
5 24 3.9 0.85 12 35
48 3.8 0.88 12 3.2
72 3.8 0.90 11 3.2
0 6.2 0.05 0.4 0.0
20 24 4.0 0.88 75 2.8
48 3.9 0.94 7.0 3.3
72 3.8 1.06 5.8 3.0

Data were presented as mean+SD (n=3).

Table 3. Effect of sucrose concentration on the conversion
yield of sucrose in carrot juice fermented by L. mesenter-
oides SM

Fermentation Sucrose concentration (%)

time (hr) 5 10 15 20

0 0 0 0 0
24 100 100 100 88.4
48 100 100 100 100

Conversion
yield (%)

T 1.0~11%2t= 23}

ZF229] sucroseE 15% F7F3F & L. mesenteroides
SM #FE HE3FS 25°Coll A 24417t &t vl sl AS o
TFEF 2= pH 39, 2= 0.85%, A 1.2 10° cfu/

mLE YeEhen, 3% 35 Pas"2 /M =& ¢S U

£
oft offt WX Ho
rl Ml oo
do do o o
Mo
Lo g
PR %
r>4 o= [11{0
o
Mo o
ox c:)i
;‘é r:U NN
° %
1
N
[
5 olf
o rOl‘
&
N
N
ZL
N
N
i
ﬁ
o
4
o

2 f ooz 8 oL
s oft o fob for
U 2
e N fo r
S 2 e
oo oY g
e
ml
>
ri

i)

% g A 7ho) &7}sloﬂ u:}
8AIZF o] F 2= 37~39%
Zro] F7hgtel whet ’\“3’“
g 48R A = AT 1.0%
HE RAIMAE 1.1% ©l3tE A3t AtH(Table 2).
SucroseE 713 gZFA g Al AR} 1.1% o3
Ho|AA 4F o] &rshs ¢ 4 AT 53] sucrose
15% 7bste] AN G BEFRAAM Y 2E W8
= 9a A 0.05%00 A wra 2417 el = 0.85% = YEMs T
olgigt A= Jang (29 Lee 5(30)0A =2l 7|5
of = ATl f5EH Jv A 259 pHY| 39~4.28
= 119 Lee 5(30)0] B3t dextrand] AES L 3Hsle=

O M oX oW
&
2 e r

oy

= o

QL

ﬁ_&

o

3L

ERE

=Y
s
>

Ay

BRIt} Sucrose?]
de & JFS FA AN, HAE
Ao 2 Jelyton 15%2 sucroseE I 7}3)
HAE A HHQ Aoz YeltHTable 2). ©]
o & Frtetem A S

=z
.

[e)

B

I

&
29| F1 Fol =+

%7].‘_‘:_ El-:_Z/\ tn-;é—_ /\]oﬂ pH9+ /‘\J—E_‘_
o) Hele 2 4B

i

>}L
s

L
L
L
L

)

-

it

= Jang 5(29)9] B9} o] B AFoX L mesenter-

oides SM & ©]-§-3}o] &4
erﬂoi A Ao, 53] AdE ko] g3

A S W AYT A A3e
158 RE

sucrose?] &5

DI—:LHL‘ Z/\oﬂ/q_o,] x-th: U%]

Sucrose =0 M2 Mate s}

B Ao AVE-3F L mesenteroides SM T3 sucrose

9 sucroseZ2HEH HAES

Aoz A7,

71AZ 5= dextran BT F2 A sucroseE H7H3HA
W dextran YZE Aibo] Zrtalgon, olw Hrlat

2 Zzee HPLCE

Eajo] gelstart.

sucrose A& wrg 24

A7t 71F 2 2 sucrose FE7F 15% Y w] FZ< Aoz

YelgtH(Table 2, 3).

sucrose X8

Az 48 BEAGe] GE
9 Pzwo) Walg uu

a8



214 =& 25 -
5 120
[ Consistency index
2l —e— Conversion yield 4 100
£
(4 —
m (=]
e {80 £
L =)
5 3 ©
=]
£ {60 2
P o
(8] 2 (2]
2 &f
9] | )
3 40 Z
z 8
S 1t
o 1 20
0 0

12 18 24 48

Fermentation time (hr)

Fig. 1. Changes in consistency index and conversion yield
of 15% sucrose in the carrot juice fermented by L. mesen-
teroides SM according to fermentation time.

The conversion yield of sucrose was determined by sugar analy-—
sis using HPLC.
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Table 4. Comparison of pH, acidity, consistency index, and
viable cell counts in the carrot juice fermented by L. mes-
enteroides SM during cold storage at 4°C

Storage Titratable Viable gell Consistency
period (days) acidity (%) (108(7:0&?11:/;114) (1121&(?)
o’ 39 0.85 24.2 35
7 3.8 0.90 13.8 3.3
14 3.8 1.01 13.6 2.2
21 3.8 1.07 3.80 2.1
28 3.8 1.27 2.80 2.0

UCJ fermented at 25°C for 24 hr.
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E4d9] B-caroteneM A& °L%Lﬂz74°ﬂ/\i o4 3 Wl o)
A Z AN BE carotenoidsE £ 5 B &4F
o] RuEAck3l). wat FEF29 Al aE g9
T3 MAAEQ B-carotened] £4& e AoE
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Fig. 2. Changes in B-carotene contents of the carrot juice
fermented by L. mesenteroides SM during cold storage at
4°C.

I: Initial B-carotene content before fermentation, 142 pg/mL.

Table 5. Changes in Hunter color values in carrot juice fermented during cold storage at 4°C

Storage period (days)

I 0 7 14 21 28
L 31.7+0.02" 35.01£0.13 34.39£0.96 35.60+£0.03 35.62+0.26 36.310.13
a 16.5+0.03 16.86+0.63 16.06+0.63 13.324+0.20 15.56+0.63 14.90+0.00
b 24.4+0.03 28.17+0.70 24.84+0.46 19.87+0.73 24.43+0.36 22.08+0.86

YData were presented as mean+SD (n=3).
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