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Abstract

Enoki mushroom (Flarmmulinag velutipes) was added in preparation of kimchi, and the quality was cvaluated during
fermentation at 10°C. Kimchi showed a rapid decrease in pH until 11 days, bul revealed a retarded decrease thercafter.
Titratable acidity increased sharply until 15 days, bul increased slowly thereafter. Treatment with 5% cnoki
mushroom showed a lower pH and titratable acidily than control. Total microbial load and laclic acid bacterial
count were maximum at 5 days, and were about 2.0 10° CFU/mL.. Radical scavenging activity was greater in
enoki mushroom added kimchi after 11 days, and il was mainly due to the materials soluble in methanol and
ethanol. Kimchi with 5% enoki mushroom showed higher scores than others in color and Laste for sensory

evaluation.

Key words: kimche, {fermentation, enolki mushroom. radical scavenging activity

sl A
°] o gf 7pA| A =
3 piclkles ]} %auerl\rautﬁ’]
AbSel A g2e) 5 9 of
Fol7} vl Akl whEbAE
7] W] ¥-off 7 EF= 1009 F o)A}
ALY [E]»E‘.] cha-a] 2o = g]=]

Wl 7 —1 24

:In

'y

torresponding author E- maill. wppark@masan-—c ac kr
Phone: 82-55-230-1309, Fax 82-55- 232-3654

o] Sl A odek 2ot e AR gk
srola] WAl 2] D, Z2e] al3le] v A E 2] wlale] Lo
Q g_o] .9.]2.13] of AAAHZE GEAF|= Hell=
W Al ol F4E F7E = ale X
7ol A5 ele] 7ia] QA Frh Al g oh12-10), ) A}
FE U A2 e, obgelo) L FE O] F
clr) 19900 o] = He] S| g] Aubierbela) 2wl = 7] A)Ek
gF le]n] AL 1997 & A <8 15,000 M/Te| A4k% 2 glr}
{15), Ao]n] AL s Eu] Alolel s )4y s =
Folzlol ]340]] dglu] EA2 WA gl o
e & Azels A2 gle) vk
Hl By, Be 2 Fa fa7F e e gleod
(16). & Fof s, el 2HE A
HF=l), w4t A

124 A steh @Al T gl
FERI P

a5l wjel & 57
o 3]t A

mheba) 2 ol Fel A1 oi2] 712 &
slewl s Agado] e mal Fola

We Aol WAL o857 $1T where)

D]u] :‘E-a

o] ale). wels

t

Tz

v , T A

B o

A I

dFel g
Fo]r]

Oﬁ
)

r-LT.d

=

=

]\.

{3

s
= #eo e =

(s

|

el

i3 I

L
fd

4 &
o

4
#|

r'l__ 05
3

I
Oﬁr

a

ﬁl

s

m

Iz
Pl



Aelplsl WA BA ] &

CEREITT
Mz
S Weln) Al s} g Jﬂ?]—{% 200008 9% Fg ohakg] o] A

el A Ay gy alste] A
A dd, 5 80% o) b) )

M AR Algetgid),

gy o, vhy, 33717,
Aae lstel agsial

eSS

3} J—T7]T3g a5 2g, 3 10g A7 0og e B
075 golal =k elvl Al Z=] 100 geoll Wlsle] 196, 3%
559 -& 2h7} Hrleled D38 qbggich O 7 Ao HE
S e 9F 297 Bl =2 gl o], AAHe| Gemel 2

7 8 emgl #1532 PET 47]ef 300 g¥ =ola 10°CelA]

45 28 ARE AL4aglcl,

—E&o]

—’F] 6] o] W 11gh 7} = A2, G 1% pep-
9atd o S S E HEA
2 plate count agar (Difco Labaratories)
EH Zle = 6] o] 30°CoflA] 7242k i aFaled
7} 2] o= 0.02% sodium azideZ =33t MRS {Difeo Lah-
oratories) Wl #| o] 54 ol 0,1 mlLE E 03k T 37°Cell 4] 484]
b alakst g AR colony® 42 colony {orming unit
WCTFU/mL) 2 EA kgl oh17,18).

o] A =
, AT =

AEEAl G Zx|oHe] A &

T Y AT S 2ag ARE AR HAHE
AN =57(GP-1619, Greenpower Ltd.. Koreayel 2 o]
ok gk oh 7hA 2 o Fat ) ple o] drE A5
o] pH meter{Cormng 220, USA)E &4 sled 7, A4 =
of el Zofl A 10 mL& #381e] 0.1 N NaOHE pH 8.37-4]
AR ohg ofuf 405 g Aale 2 falshe] EAE9

o AR AEis o oe] G3E Akl AAACT-
o

310, Minolta Chroma.. Lid., Japan)s- AH-8le] £x2lalg o
o, Hunter® afk2® ZAabglch

DPPH gl AHs =X

WA 7 A A RS f2] A 2R 5

E. Jl,\ll

1 ¢l&le| Park £(19)2 Bondet S(20)2] =} ¢ { o
]E"] DPPH(1,1-diphenyl-2-micry] hydrazyl) =]zl

&7
7_[
it A 2heE SAskddcl 2 HAARE B4 MC-

= L‘l

=

& FAel vAE g 211
811C. Samsung, Korea) & o] &-8fof Z4g- = A5 01 g
=} 09.7% ethanol (Cica-Merk, Germany), 99.9 % methanol
(Carlo, Italy), =579 A7F7 A2y 22 1% (w/vI =
=29l 2E9 Al g Al 3087wl & o}
2 ASd 02 mLE 48], =] Al 23 0.041 mM DPPH

o | mIL8 7he} 1 A EE) 1037 AFLol4] v Rk o 3
A A (UV-1601, Shimadzu, Japan)& ¢]-4-3l] 525 moﬂ
M FAEE S5yl 7 A 29| DPPH o] Z 2452
o}

dle] Aatale = ik}
DPPH #it] 47 5(9%) = (1-A/B) < 100
A BAalEtEae) Ayt A =9 Huw gk
[ >

2 g ARe 5= T

UAN\
\J

HsHA

22 E w2 vhe 10°Celi A SA gl A 11de] A= A
+ WA el Ase el 3% A5A} 8410
2o 2 Aedals daslgderd a5y HEe 2%
= AR QA A2 E e A}s}aitl. o A= SAS

Fiu
1
=
(e
>
U DJ'D
g
_P;
)
=
=
v
B
-
l_,
i
o
=
B
%
o
i
>
i
[.i
s

pH 2 =HAzo|

e8] AL Z7|ale] ahE w32 =) 9] 4 3 pH: Fig
15 7}, % 72 5 H2 A Fol 1 58 F2e R Al Al
72| zbel Zvlehf %] ergkom, Al 7] gt sl
EE AT pHE Zaskelel 4] 713k w2 pHE 5
2w 1Y AR e FEstg ot 7o) Feils w2 st
gledut, o] A2 2 Z7] o] SalgFe] 4-Sa] Faubale] gl
of AAgege] ghetr| wltejztm A= e, BE l?‘?‘ﬁﬂl/ﬂ
A Aol fabirerh Ak B vle R Hake 4

plI

35 1 L 1 L 1

0 2 5 L1 i5 20 25 30

Fermentation time (days)

KFig. 1. Changes in pH of Aimchr added with enoki mushroom
during fermentation at 10'C.
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Table 1. Changes in microbial flora of kimchi added with
encki mushreom acid during fermentation at 10°C

Total microbial Lactic acid

Fermentartion .
count hacteria

1
Treatment tme (days)

[log{cfu/mL)] [logtchu/mL}]
0 5651007 16120.08
5 8380.04 836007
11 830L£0.03 3.26=0.05
Control 15 811002 7.04T0.04
20 TO95+009 780=015
25 776E0.03 763006
30 750008 7A8X0.04
0 5752008 5.08%0.04
5 8.300.10 323X0.21
11 800:0.11 7980029
K1 15 200012 799018
20 804+0.16 7.70+0.10
5 706005 769005
30 7E65=007 757X0.08
0 6.08=0.10 5.40+0.08
5 8327010 8.26+0.12
11 320005 820003
K2 15 5152004 7921003
20 8.08+0.03 TE3E0.04
25 769011 761005
30 754008 7Hh3E0.05
0 6.1561+0.03 540005
a 8,36 007 8261011
11 8.04:1-0.03 7.8020.02
13 15 7.970.04 7811006
20 781007 7610086
25 T.73=0.08 7.56+0.09
30 746000 740004

UConlrol : Kimchi without encla mushroom, K1 Kimch wilh
2% enold mushroom, K2 Kimchi with 3% enoki mushroom,

K3: Kimchi with 5% enoki mushroom.

alues are mean=standard deviation (n=3).
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Fig. 2. Changes in tilratable acidity ol kimchi added with
enoki mushroom during fermentation al 10°C.

—— control —— kirmchr with 1% enola mushroom, —a—: kimche
with 3% enckl mushroom, ——' kol wilth 5% enold mushroom.
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Table 2. Changes in DPPH scavenging ability of kimchi added with enoki mushroom during fermentation at 10°C

(unit: %)
b Fermentation time (days)
Trealment 9 5 11 15 20 25 30
methanol 0.5 121 138 119 3.8 11.3 12.1
Comtrol ethanol 7.6 8. 116 133 0.7 9.6 54
distilled waler 77 3.3 9.0 a2 30 90 7.8
methanol 33 119 171 13.5 13.8 119 15.8
K1 ethanal 418 3.3 17.0 16.0 66 79 13.2
distilled water 58 23 11.8 14.0 L) 6.8 12.0
melhanol 33 125 15.3 14.3 138 5.4 14.6
K2 ethanol a.0 59 17.7 136 102 3.4 11.0
distlled waler 0.3 64 11.1 149 11.2 5.5 11.8
methanol 24 15.7 18.4 125 152 34 201
K3 ethancl 5.3 6.8 187 1346 11.2 73 158
distilled water 21 6.0 132 137 13.1 46 110

"Contral : Kirmchi without enoki mushroom, K1 Kimeoh with 1% encky mushroom, K2 Kimchi with 3% enoki mushroom, K3:
Kimchr with 2% enola mushroom

M 5| Table 3. Sensory quality of kimchi added with enoki mush-
room after 11 day fermentalion at 10°C
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