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Effect of Inonotus obliquus Extracts on
Fermentation of Yulmoo Mul-kimchi

Tae-Hyun Ryu

Department of Food Industrial Engineering,
Graduate School of Industry,
Pukyoung National University

Abstract

An optional ingredient Inonotus obliquus extracts was adopted
to improve  the quality of Yulmoo Mul-kimchi during
fermentation. The final weight percentage of Inonotus obliquus
extracts in Yulmoo Mul-kumchi was adjusted to 0, 0.1, 3, and
5% per water respectively. Chemical and sensory characteristics
were determined during fermentation at 10C for 20 days. The
effect was varied depending on the amounts of Inonotus
obliquus extracts, but Yulmoo Mul-kimchi fermented with 3%
Inonotus obliquus extracts was most favored for color, smell,
sour taste, carbonated taste, texture and overall acceptability in
the sensory evaluation. The pH decreased with the increase of
total acidity. The total vitamin C content increased initially to
the certain level at a certain time of fermentation depending on
the level of Inonotus obliquus Extracts, and then decreased

later. In case of reducing sugar, the 3% treatment showed the



highest content. Turbidity values were generally increased in
all samples during fermentation, even though the extents were
limited. Total plate count and the number of lactic acid bacteria
were gradually in creased and then decreased showing the
maximum microbial counts during fermentation. The optimum
levels of perilla seed paste in Yulmoo Mul-kimchi obtained
through experiments were between 3 and 5% of added water
content, preferably 3% for color, fermentation-retarding effect,

and sensory taste of the product.
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Table 1. Recipe for preparation of Ywulmoo Mul/-

Kimchi
Ingredients Lmaust used‘ i Parts
a 8L-glass jar

Water(ml) 4000 100
Yulmoo 860 21.5
Green onion(small) 60 15

Garlic 40 1
Ginger 10 0.25
Red pepper 50 1.25
Green pepper 35 0.88
Onion 100 2.5

Inonotus obliguus 0 0
4 0.1

12 3

20 5)
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Table 2. Analytical Condition of high-liquid perf-
ormance chromatography for vitamin C

analysis of Yulmoo Mul-kimchi.

- Instrument : HPLC - DIONEX(Made in Germany)

- Column : Cis (Inside diameter 5um, 4.6 > 150mm)

- Column Temperature : 30C

- Detector ¢ UV detector

- Wave length : 254nm

- Mobile Phase : 0.05M KH2PO4/ACN(60:40)

- Flow rate : Im{ / min

- Injection Volume : 2040

_10_



=
Fre Fas 54

U

ELIS

t}(Hatano ez @/, 1989).

08mL Yxu @I =3

g x=+¢F vluslo] free radical
500%AA54ES

of o
1=

520nmeoll 4] &
L3R, Al

scavengihg
el AasEs 10
Halo] A Wt ko2 e ST
I 54

A == ImL 3] 0.85% salineo =
ol 2] (Lactobacillus MRS Agar,

& Vs
ImL4 pouring culture method Z % &3
A A=,

A A
Difco Lab., USA.)el

37Co A 48=T2A1%F vl fsto] FAE HH S A6k, 33
< AYES HaEFZe = HE AT,

b 49 5ol

=]
R,

_11_



N
A
Bk
‘_Iq_yl
ﬁa

7o
Wi
"
Jjo
o

7} 78 4

S
=]

t}

1

0]
i

3

H
Jo
)

Hr

;OO

57}#] s}

ki3

o

Table 33 .

-

s

23t

A
o

274 o A

A==

1

T

FAH ) Rl

o0
=

57}
H= 3% A g9

A g el n

=

R

g7k o

+

TR

o|J
HH

F7F 3% ARt

A ke A g

bt

°

o}

=

Ny %

=
=

_12_

A 0.1% A7 T
7FE 5% A 2 T2

3|

S
=

"ol W Af 9]
o] 7} o]

o}

=
=



Table 3. Sensory evaluation results of Yulmoo

Mul-kimchi prepared with different levels

of Inonotus obliquus Extracts during fermen-—

tation at 10C for 20 days

Sensory
. Days 0 0.1 3 5
characteristics
0 5.9£0.7 57+0.9 6.0+0.7 6.1+1.2
3 5.6+1.1 5.4+0.9 5.840.8 5.9+0.9
6 5.4+1.5 5.5%1.0 5.7+0.9 55+0.7
9 5.2+1.0 5.3+1.3 5.6+0.6 5.7+0.8
Turbidity
12 5.0+0.9 5.1+0.8 54+13 55+1.0
15 47+0.7 4.6£0.9 5.0+0.4 49+1.0
18 4.4+0.8 45+1.2 49+14 51409
20 42412 4.3+0.7 47+0.9 4605
0 3.7+1.2 3.9+1.3 43+1.1 42+0.7
3 43+0.7 46107 49+1.2 5.0+1.3
6 47+0.6"  49+1.2"  54+0.8"  53+0.6"
9 55+1.1°  54+0.3° 58+1.5°  56+0.7°
Smell
12 58+0.6"  6.0+0.5"  63+1.0°  6.2+0.9"
15 5.6+1.7° 58¢0.9°  65+1.3° 6.1+£1.2%
18 5.0+1.6" 52+0.6" 59+1.1° 55+1.0%
20 47+1.1%  46+1.3°  53+0.5"  54+0.8"

_13_



Table 3. (continued)

Sensory
characteristics Days 0 01 3 >

0 32+1.1"  35:0.7°  42+1.3°  45+0.4"

3 3.7+0.6"  4.0+0.5"  45+1.2"  49+1.1%

6 45+0.4"  49+1.1"  53+1.0"  57+0.8"

Sour taste 9 54+0.8"°  57+1.2°  6.0+1.6""  6.2+1.0°
12 5.0£0.6"  52+0.9"  66+0.7"  6.4=1.2"
15 48+1.3°  50+0.6°. 63+1.4° 6.0+1.0"
18 42+1.2° 45+0.4" = 58+1.5" 52+0.9”

20 43+1.2"  44£0.9"  52+0.6°  53+0.5"

0 2.0£0.8" | 27+1.1°  38£1.0 | 4.2+1.2°
3 3.3:0.5° | 39£1.3"  4.0+0.3° | 4.4+0.4"
6 43+1.0°  50+1.4° 53+0.9" 57+0.6"

Carbonated 9 5.0£1.0°0  52+1.3" 58:0.6" = 6.0+0.8"
taste 12 52+0.9" " 50%0.8" 65+1.3*  63+1.0"
15 45+0.7"  47+12%7 _6.2+0.4"°  6.0+0.6"

18 4.0+0.8° 44+0.7°  58+0.8°  55+0.9°

20 43+0.9° 4.2+1.3"  56+0.8"  53+0.5"

0 34+0.7°  36+1.6"  41+0.4"  43+0.8"

3 4.0+1.2 4.3+1.1 44207 4.7+0.8

6 4708 5.0+0.8 5409 5.0+1.1

Overall 9 53t1.1"  52+0.9" 57+0.7"  58+0.7"
acceptability 12 5.0+1.1° 5.1+0.5 6.2+0.8° 6.0+£0.4¢
15 48+0.7""  47+1.0"° 54+0.7"" 55+1.3°
18 43+1.1"  45:0.8"  56+0.5° 50+1.0"
20 3.7+0.7"  4.0+0.8"  53+0.7"  46+1.1

_14_
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Fig. 1. Changes in pH of Yulmoo Mul/-Kimch:
prepared with different levels of J/Znorno-

tus Obligquus during fermentation at 10T
for 20 days.
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Fig. 2. Changes in total acidity of Yulmoo

Mul-Kimchi prepared with different levels
of [Inonotus Obligquus during fermentation
at 10C for 20 days.
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Fig. 3. Changes in saltiness of Yulmoo Mul/-AKim-
chi prepared with different levels of /norn-
otus Obliguus during fermentation at 10T
for 20 days.
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Fig. 4. Changes in sugar content of Yulmoo Mul-
A imchi prepared with different levels of
Inonotus Obliguus during fermentation at
10C for 20 days.
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6. Changes in-turbility of Yulmoo Mul/-
Aimchi prepared-with different levels

of Inonotus Obliquus during ferment-—
ation at 10C for 20 days.
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