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Abstract

The physicochemical and sensory properties of Baik-Kimchi supplemented with Lotus root juice were periodically
examined during fermentation at 5C over 4 weeks. The pH decreased and acidity gradually increased during
fermentation. Turbidity also increased as the level of added Lotus root juice increased, with a gradual rise being
evident over 2 weeks with a subsequent decrease to the 4-weekpoint of fermentation. The L- and a-values decreased
as the amount of added Lotus root juice increased, whereas the b value increased. The reducing sugar content
increased when Baik-Kimchi was supplemented with 3% or 6% (both w/v) Lotus root juice, but decreased when
Bail-Kimchi was supplemented with 9% or 12% (both w/v) root juice. Reducing sugar content decreased as fermentation
continued. The vitamin C content was higher in supplemented samples, than in the control during fermentation.
The hardness of Baik-Kimchi supplemented with Lotus root juice decreased with increasing fermentation time. By
sensory evaluation, addition of 6%J(w/v) root juice yielded a product superior in color, smell, crispness, and overall
acceptability compared with control. In conclusion, optimal Baik-Kimchi fermentation should include addition of
6% (w/v) Lotus root juice.
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Table 1. Recipe for Baik-Kimchi prepared with different levels of
Lotus root juice

(@

Samples”
Control ~ L-3% L-6% L-9%  L-12%
Raw Chinese cabbage 4,000 4,000 4,000 4,000 4,000

Ingredients

Pear 212 212 212 212 212
Green onion 132 132 132 132 132
Garlic 32 32 32 32 32
Ginger 16 16 16 16 16
Salt 108 108 108 108 108
Sugar 132 132 132 132 132
Water 4800 4680 4560 4440 4320
Lotus root juice 0 120 240 360 480
"Control : no Lotus root juice.

L-3% : 3% Lotus root juice added.
L-6% : 6% Lotus root juice added.
L-9% : 9% Lotus root juice added.
L-12% : 12% Lotus root juice added.

pH 2 ME &3

pH= BAIA] AR 100 g= 3057t vialislar, 279 A=
E ARSI of gt £ 11 o 3tolls 10 mLA F ko] Aol
2] pH meter(EA 920, Orion Research INC, USA)Z =73}%)
a1, AR W] Fo 10 mLol] 0.IN NaOH 89128 715}
pH 83°] & wj7}b#] AAste] 71 AH]¥l mLE lactic acid®]
TFH%) o2 $Htsto] A2 YERg it

& &3

WA AR 100 g 3027 vlAEla, 279 A=
AREEA ot 9 11 o S FHste] AR ARESINS.
w3333 A (Spectrophotometer, UV-1601, Shimadzu,
Japan)E AH&3H] 558 nmell A FHEE SIS

Mz =y

W) F0S 100 543k} 74 ofstole] ML 4
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Z}Al(Chromameter CR-200, Minolta, Japan)E- ©]-&3}¢] L
("8 =, lightness), a(d A=, redness), b(341 %, yellowness)
e 53] W SAskar 1 Hatgk e 2 eIt o]
AREE F5 WA (standard plate)] L, a9} b 2 90.2,
1.39} 3.20] 90t}
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acid)H(20) .2 ZA 3t} 348 A& | mLol] DNS
AlF 3 mLE ¥ 587
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glucose standard curve©l] %183} glucose®] Fo= A4t

ol YT FHmgmL)o= HHERRT. WA e
% HEb CEe-2 2 4-dinitrophenyl hydrazine®(21)°l t}
2} ik M| 10 g7 WA FE 15 ¢S F3H
2%9] thiourea 20 mLE 7}8}3l 5% metaphosphoric acid
30 mLE 7}shed 14-3F #217](GFM 350B, LG, Korea)=
ZF9ke} 30 mLe] 5% metaphosphoric acidZ AR&3le] Z )
& oY) aL Wantman NO. 1 oJ3A| &2 oJ7}3}o] 100 mLE
83 A ENS AFE N RE ARSIt A8 F
2 mLAS AJgldel] 3} 2% thiourea 2 mL2} 0.03%
dinitrophenolindophenol(DCP)-&-% 1 mLE Yil 2%9]
24-dinitrophenyl hydrazine &< 1 mLE 7}sko] 50Coll A
IA|ZF HEX] 3 ozazoneS HAIAZ Th, HES-olof] 85%
H,S0; 5 mLE H-2 02 3] 7}5ke] 3037t vortex mixer
2 2z Z3eiqlth old ok 2%9] 2.4-dinitrophenyl
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AHEEFA 540 nmell A S EE SISl ojue] F H)
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Ao R AdE FEAHoRRE FEllon, A
= H9E 0~4 mg%ol At

1o ok rlo

4x &3

AR 22 0] A S48 ARMEIFY T3 271
BRo] 27 0.5 cm)E 3x2 em’ 7] & o)A Rheometer
(COMPAC-100II, SUN Sci. Co., Japan)Z 71 x]o] At
HEHS =A3to] Maximum force® 3 EE LERHOH,
=4 %718 Maximum force 10 kg, Chart speed 120 mmysec,
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Fig. 1. pH changes in Baik-Kimchi prepared with different levels
of Lotus root juice during fermentation at 5°C for 4 weeks

. no Lotus root juice.

: 3% Lotus root juice added.
. 6% Lotus root juice added.
: 9% Lotus root juice added.
. 12% Lotus root juice added.

MmO W



[z
)

.
i\
o

k)
N

gk wigix| e
,"JLZ—ELQL —‘:—

N
S
S

3
o

51 .039.i el e
2} 2.510.03,
27]_5]_/\
-2 ioﬁ 57}0}* =717

BT o2t 754: ?j—:% A7k
ah= i" ok 4= AT o= Jo(12)9]
o7k i?ZW?]E}ﬂ B3k
1 WstRE 477k &
FS WA Zj‘xloﬂ 4e1A pH

Hood
v =

N :E m
re
r
»
S
N=)
N}
5@
o\

[9,]
[y}
H_
(=)
S
N
l\)
Lﬁ
H_
=)
=)
(9]
SE
[N
O\
.
H_
=]
=)
??u
nzt
HN
3

It
rlo
2
Oyl

=2
tlo ki
Y
0 (
mr

O

o,

= rlo
_1% jL Oﬁ

AP

N,

¢

)l
&)
N

un

N

-

&
£y
do
>
_OL
32
s

d

i HJ of
N,

4 Lo
H>
Efo

N
et
-
I
2
o
N _@
N o
b
o
>
B
g
¥
%
X
5
N
Q
1
o

£ L
of
%
ol
(o
N

[‘ﬂ 2 o

13

o\

i

>4

il

&

o

oz

il

Lo 4

3

1>

A

O,

ol

s

Jo d

Sl
:oé
i
=
b
ol
N
ok
> ok
o
o
!
2
2
N
N
ofN
o
N

>
>,
[t
]
d
i
~
K

o
L
H1 ot
P
N,
>
1o
o
ox, oY

3.0

2.9

2.8

2.7

2.6 [

2.5 —S-A
——B

2.4 ——C
—e—D

2.3 —¥—E

2.2

0 1 2 3 4
Storage time(weeks)

Fig. 2. Acidity changes in Baik-Kimchi prepared with different
levels of Lotus root juice during fermentation at 5C for 4 weeks

A, B, C, D, E are the same as Fig. 1.
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Table 2. Turbidity changes in Baik-Kimchi prepared with
different levels of Lotus root juice during fermentation at 5C for
4 weeks

Storage time

(week) 0 1 2 3 4
Samples”
Control 2514003 2.56+0.00° 2.63+0.01™ 2.67:0.01" 2.68+0.01°
L-3% 2.54£0.05° 2.84£0.04" 2.67£0.02° 2.59£0.00™ 2.610.04°
L-6% 2.55£0.03° 2.72£0.03° 2.6420.02° 2.610.01° 2.510.01°
L-9% 274£0,01 2.67£0.02% 2.700.05° 2.62£0.001° 2.54+0.03°

L-12% 25140.03% 2.86+0.05 2.7140.04° 2.65+0.01° 2.52+0.02°

l)Refer to table 1.

"“Means in a column followed by different superscripts are significantly different
at p<0.05 by Duncan's multiple range test.

IMeantstandard deviation(n=3).

im %A Z AT A= Table
© 55.140.149 4] <
Z}j 51.6+0.02, 50.8+0.21,

A5 3,

Table 3. The Hunter's color values in Baik-Kimchi prepared with
different levels of Lotus root juice during fermentation at 5°C for
4 weeks

Color ) Storage time(week)

| Samples

value 0 | 2 3 4
Control 55.120.14™ $33£0.12° 53320.01° 522£0.01° 50.240.02°
L3%  51.6£0.02° 51.5£0.13° 50.5:023" 50.5:0.23° 48.7+022°

L L6% 50.8£021° 49.940.12° 49.8+0.14" 49.4x0.11° 47320.10°
L9%  49.8£0.23° 48.6£0.11° 483£020° 48.240.11° 46.8+0.12°
L-12%  48.9£020° 48.2+0.10° 47.58022° 46.7+021° 45.6+0.12°
Control  0.98£0.03" 1.14£0.03" 1L.1320.12° 1.10£0.11° 0.93£0.02°
L3%  0.92£0.01° 1.0940.02° 1.01£0.02° 0.95:0.01° 0.850.02°

a  L6% 091£020° 1.05:0.13° 0.89£0.13° 0.88£0.13° 0.800.13°
L9%  0.82£0.11° 1.050.10° 0.89£0.11° 0.81031° 0.78+0.12"
L-12% 0.80£0.10 0.85:0.21° 0.83£023% 0.78£0.21° 0.75£021¢
Control  11.2240.03° 13.45£0.02° 11.36£0.02° 11.200.03% 10.55£0.02°
L-3%  11.2520.11° 13.55£0.31° 12.350.12% 11.42£0.11° 11254021

b L6% 11352021 13.67£0.10° 12.56+020™ 11.55£0.21% 11.250.30°
L9%  11.5240.02° 13.78£0.12° 12.66£0.22" 11.5820.13" 11.35£0.21°
L-12%  11.58£0.12" 13.8240.22" 12.68£0.12" 11.880.23" 11.56£0.14°

Refer to table 1.

"Means in a column followed by different superscripts are significantly different
at p<0.05 by Duncan's multiple range test.
IMeantstandard deviation(n=10).
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Fig. 3. The changes in reducing sugar content of Baik-Kimchi
prepared with different levels of Lotus root juice during
fermentation at 5T for 4 weeks

A, B, C, D, E are the same as Fig. 1.
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Table 4. The changes in vitamin C content of Baik-Kimchi
prepared with different levels of Lotus root juice during
fermentation at 5C for 4 weeks

torage time
week) 0 1 2 3 4

Samples”

Control  5.2120.01°% 730£1.01° 6.11£0.04° 6.31£0.21° 6.320.02"

L3% 6312002 8.40£1.02° 8.80+1.13° 8.611.12° 821+1.03°
L-6% 6.530.03  8.521.03° 841+1.12° 8.321.10° 8.22+1.04°
L-9% 5.32£0.01° 7.72£0.06° 7.75£1.05° 7.51£0.08° 7.2120.04°

L-12% §5.23£0.02°  7.70£0.04° 7.80£1.01° 7.62£0.10° 7.1120.04"

"Refer to table 1.

»Means in a column followed by different superscripts are significantly different
at p<0.05 by Duncan's multiple range test.

IMeantstandard deviation(n=3).
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Fig. 4. Hardness changes in Baik-Kimchi prepared with different
levels of Lotus root juice during fermentation at 5C for 4 weeks

A, B, C, D, E are the same as Fig. 1.
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Table 5. Sensory evaluation results in Baik-Kimchi prepared with
different levels of Lotus root juice during fermentation at 5C for
4 weeks

1)
Sensory Samples
characteristics Control  L3%  L-6%  L-9%

0 405037 45£04° 45:04° 43208 42:0.7
43+02° 41403° 42805 39405 3.8:04°
42405 4.0£02° 3.9+0.6% 32404 2540.6°
37:0.6°  34:05°  37H04°  2.9:03  2.6£05%
362010 342025 3.9:0.5 362070 3405
38:03%  4.0:04° 41:03 3.9405° 3.8£0.1"
1 35:02° 39403° 38£0.5° 3.7:05% 3.5£0.4°
32:050 38:02° 37£0.6° 3.6:04° 3.5:0.6°
35:0.65 344055 3.8£0.4° 3.7+03% 2805
302015 34202° 36505 31407 27205
475010 45405 45:04" 3940.1° 3.8£0.6™
1 43505 42403" 41205 37205 3.6£04°
42405 3.902°  38+0.6° 3.680.4° 3.5:0.6°
36£0.6° 34£05° 37504 35£0.3° 28405
3060.1° 3.0£02° 2.9+0.5° 27407 25405
38405% 3.9+04° 42403 4.0£02" 3.8£0.6™
1 3520.01° 35406° 3750.7° 33203 32:04°
2 33:0.7° 34404° 3.8:0.01° 3.1£02° 3.1203°
30 33206° 34405° 3.6:04° 33203 2905
4 31205 32804 3407 32805 28+02°
0 39408 40507 42:02" 40£03" 3.8£0.1¢
[ 36802 38805 4.0206" 37807 34%05°
30203 362040 38£07 3.6:05° 2.8:0.1°
355070 342065 37:02° 342055 3.0£04%
32508 33:0.7° 35:0.5° 3.1+04° 2.9:03°

L-12%

Color

(=R N VS I )

Smell

[ U N )

Clarity

=Y U N )

Crispness

Overall
acceptability

NG C I Y

l)Refer to table 1.

"Neans in a row followed by different superscripts are significantly different at
<0 05 by Duncan's multiple range test.

"Meantstandard deviation(n=2).
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