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Abstract

This study was conducted to standardize ingredient ratios of wooung kimchi. The ingredient ratios
of model wooung kimchi were determined by the survey in Pusan and Kyungnam province and using
the literatures including cooking books. Several kinds of wooung kimchi were prepared by adjusting
the ingredient ratios of the model wooung kimchi within standard deviation. The wooung kimchi with
different ingredient ratios were fermented for 6 days at 15°C. The chemical, microbial and sensory
properties of the wooung kimchi were investigated. There was little change in pH but the counts of
lactic acid bacteria were decreased, as the ratio of pickled anchovy juice became high. The wooung
kimchi adding 9.4% pickled anchovy juice obtained high score in appearance and overall acceptability.
The counts of lactic acid bacteria were increased in wooung kimchi adding 5% red pepper powder, and
there was obtained better result in appearance, texture and overall acceptability than the other groups.
The acidity, reducing sugar and counts of lactic acid bacteria were increased, as the ratio of glutinous
rice paste became high. The wooung kimchi including 6% glutinous rice paste showed the highest
score in overall acceptability. The fermentation process of wooung kimchi accelerated, as the ratio
of garlic became high. The wooung kimchi adding 3% garlic showed good appearance and acceptability.
In addition to these, the addition of 1.3% ginger enhanced the appearance, texture and overall acceptability
of wooung kimchi. Therefore, the standardized ratios of ingredients in wooung kimchi were 9.4%
fermented anchovy juice, 5.0% red pepper powder, 6.0% glutinous rice paste, 3.0% crushed garlic and

1.3% crushed ginger.

Key words: wooung(burdock) kimchi, ingredient ratios, standardization

M B

<3 (burdock, Arctium lappa, L) | 2%€] ZAF
E Aol A de] Au=lo] oM, £FEel HelA
AzEd A b3 718 vs, /‘Eﬂ, DEIFE A

"
v
W, ARE o Aol W el =
=

>

o] AgA e
A A 23 9lvh1-6). 3o %%4 1 54
Fr3h 37l e} Fejanrt glod AgAle ww
< AL Holr}, 292 T} & 4ol n|sle] S8
< Al ale] gapo] o (7), o1 8
=] He 2 A2 vty Aol A o} F
I gheh(8). = $-92 Trp-P-1 & Sadwo] o]

r-{m

Z o

Nirﬂ:&lml

To whom all correspondence should be addressed

= 7R obvlieAl G B) AE-S EBAIEHA 7
= o] glom ofulq}t 28L& £

ol 7438k lignin -‘r’r/\}f A2 oty
Sd2 AAE i wE2A guses 42 F
FEo ‘%l?qb}*”‘ﬁ"“ o % o} o] W )2 oFA|
o} & agEel oA vk, 2
,AEE 5 ofdel WFE A2 o
8lg] o1t o}atolalsl s 99 9] -2 Mgl 7] x|
31 §heh(4,12). o=’ izl x = A =] ¥n A
A ZA do] 2 59 gvle} Azte) kixt -°r
A MR EHEA 553 52 A YA = B opa}

o] A g A Aol 3 HA=E-3 - Al 5o ‘ﬂ‘

iO
_‘Eig-{
N
N
ol

-YLrXLoirﬂH



S92 = Asegv)e xF3} 619

=

3]

U 7154 AR TFHeE T F23)
715} o Aol who] Aaks]= FALE &)
E 4 7]ef 228l whet sho] vl g2l o M4
FAEZ X 22, 7 Ao e 2 AW 5
R 2 5o} %lb Hhy 01 AdA Wz ea
of] A vttt Aej A L= HoldAe] wf- Bt
WA A7) 5L Urvaﬂdoﬂﬁ A= HAE L
71 Aslod = Az whg o] 283} 2H4) & E3lo] zets)
G e Ao] alth X F7A] A 5F-2 BEs)e A3t
TEE FYES U2 A A7, Algsle A F,
Ald = A A4 Sl diste] g £l
24 A(13), A o] F5 AR Al 59 Al 58
AL o 4-3led AR EF, HEI 2(1415),
A FFA 7 EAR B AR FAl 5] HAH £
HlE-& 7] Aste] wiS x| A8 E3he] 2d3k(16)
%ol sk eyt 7} Ao 559 uhs viebd ¢
U= Elr A9 TE3el A3 AFE JE 5 sk
wrebA] 2 AT-ol A E AR A 920 H e HF
FRX7F Heolvd o 245 S E“’Hs}‘ﬂ A ke
AR A Fd L = *
oY 5 AAA o E Helste] A vy ﬂ
21(6)21 wige] 2 2Eskd %Jﬁm(m

a Flf £
=

°_|
A%z&o

ol)- _0. ACANCH [\ Zo
N[ﬂl o

ot

r

N
of
3]

P

e

1T N r~{n

mlo

shol AR M T BT $AAAS B
N
<)

L.
% SgA R - S4B AR ARE o] o]
o)shebd, P EA W B5H SHE 2] 3

Z7)e 2EE-E At

gz 2" SFY S %—*J#i o Zﬂﬁﬂ
Lol tiek wighe] 2 S 2ESE A6,17)
= R A 2 AR st F 2933 A o A
43k A g vl = o 1000 i Abini 2A

=z

A7 PSR, o A B, S
3 Az g o B4k £RARA Fe)sheleh

@ 2E7HFE o %k%oara%iw JFnFE, 23
& BeaFe, AR A% BANAFHDA A,

g (170l whel oh3-3} 2ol &3}

o} $4% Xéﬁ 3ho] MelA] 15mmFA R i
Zoll 3087k o} Foloh Aojd $of
2 5 E7E wx 3o, XA, vt
A7 g 32 (10g/100mD) 59 FEFE A2 F
o of) 2w} 2] 300mi £-7] ol 280g% E ] 15°CellA]
Basida] Ayl A4kt

rulo o2

Tz uHEH|

o] & 15°Coll M 643t HEA7|HA o]5}etA], vy E
4 Aga B3 FJrE AAs ) ol A18-E
Az 2 297X Y Az s rEe
B2 31375 3%, 4%, 5%, vHE 0%, 2%, 3%, 4%, 47
096, 0.6%, 1.3%, 1.9%, Bx AA 6.7%, 9.4%, 12%, %
2 6%, 11%, 16%%1 T},

pH & T &Y

pH¥= pH meter(Corning 220 Co.) & Aol A &#]
stod e}l A2 E Al 2 10mlE #3547 0.1% phenolphth-
alein 2] A & Iml A7138F F 0.1N NaOHZ 44314
ow AR 7L lactic acidE A3 3k %R e}
WHSH18).

£

=

o

o Bfat X

o

7122l g1t Schrool (19)2.2 A sl ch &
A 54 25ml, CuSOy - H20 10mi, Rhochelld €< 10ml,
22 2% 5miE 250ml AbzhEeta =] W@ 7] A3
A 2~3% 7t F 3] QAT AR AR Ao

= 30% KI 10ml, 25% HzS0s 10ml& S} 9 ¥
7z &3 A 01N NagS:0s2 A st}

o HA L HBALR 0L o]

°b°

shatet.



620

S AEN ImlE BT YA dsR dAA o2 g
At vlg] 7td 43818 iR 10mloll Y £438 F
petri dishol] % -8 7HE-31 37°C wiok7] o) A] wl o 5}o]
AeteE Ao b2 S8 WA & Akt
Fa]ell 2 2ol MRS A S AR&-s}gic)

o2, AW, FEW, AFE ], A,
st AR AR AR, S A %
7he 54 HEE o) &3ty

7} ksl vhmel 54 0 2 242 7 4 w0} 74
A FolE AS BARES st

<3

@
3

2
A

e
Hout
SE S

=
7 A2 A4 F(15°C) pHet AL E 2 #
£ =43 A3 E Fig. 13} 2} pHE 29 0]
e Wojx 6 A7} 41019100 1 o) F R
ZE Byoh AR A w2 -2 0.25%
Aol APHFE 7181 64 A= 0.7%, 12
1.44% % ek hed o] Wizt s vl 2 27) 9

06g%% o) A 2b A4 129 A & 1.88¢%7} = A

AT &4 F el Raslol 5 e A4

1_

E
‘e
A%

50

45

pH O

4.0

35

30

Fig. 1.

Fo] 50% Y W& A&7 (21)2 L &, o] wf) A

H-21 % © 2= mannose, fructose, glucose, gal

30
115
L 25
20 ¥
- = g
10 g
S F
s |5 &
£ €
b} 3
- g 3
D 1.0 E
<« |t
a
“tos
— 05
S N TS S S 400
o 2 4 8 8 10 16

Fermentation period (day)

Changes of pH, acidity and reducing sugar dur-
ing fermentation of model wooung kimchi at 15°C.
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Table 1. Changes in the level of lactic acid bacteria
and overall acceptability during fermentation
of model wooung kimchi at 15°C

Fermentation Lactic acid bacteria Overall
days (CFU/ml) acceptability
0 3410’ 27+0.4"
2 25%10° 27%04
4 3.8x10° 32106
6 35x 108 39105
8 40x 10 3.2+07
10 36x107 2.3%04
12 26x107 20+04

YThe rating score was: excellent, 5; very good, 4; good,
3; normal, 2 and bad/weak, 1
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Table 2. Quality characteristics of wooung kimchi fer-
mented for 6 days at 15°C according to the
added ratio of pickled anchovy juice

Pickled Lactic acid

Reducing o .
anchovy pH Acidity (%) bacteria
juice(%6)" sugar(g?) (CFU/ml)
6.7 41 25x0.01 0.80+0.02 16x10°
94 41 25+002 073002  13x10°
12.0 41  26%0.02 0.6310.01 7.2x10°

YBased on the ingredient ratios of model wooung kimchi.

Appearance
5 -

Qverall acceptibility Acidic odor

Chewiness Moldy odor

Fracturability Fresh acidic odor

Fresh acidic taste Acidic taste |~~~ 6.70%

Moldy Taste

Fig. 2. QDA profile of wooung kimchi fermented for 6
days at 15°C according to the added ratio of
pickled anchovy juice.

The rating score was: excellent, 5; very good, 4;
good, 3; normal, 2 and bad/weak, 1.
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Table 3. Quality characteristics of wooung kimchi fer—
mented for 6 days at 15°C according to the
added ratio of red pepper powder

Lactic acid

Red pepper Reducing g .

powder(96)" pH sugar(g%) Acidity (%) (g%cgjr;ﬁ)
3 40 25001 0721002 28%10°
4 41 25%002 069001 3.1x10°
5 41 25%001 067001 33x10°

DBased on the ingredient ratios of model wooung kimchi.

Appearance
5

Overall acceptibility Acidic odor

Moldy odor

Chewiness i\

Fracturability Fresh acidic odor

Fresh acidic taste Acidic taste

Moldy Taste

Fig. 3. QDA profile of wooung kimchi fermented for 6
days at 15°C according to the added ratio of red
pepper powder.

The rating scores are the same as in Fig. 2.
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Table 4. Quality characteristics of wooung kimchi fer—

mented for 6 days at 15°C according to the
added ratio of glutinous rice paste

Lactic acid

Glutinous Reducing  Acidity .
rice paste(%)” P7 sugar(g%) (%) (8%:53/23)
6 41 22%001 066%0.02 17x10°

11 41 25%003 070001 30x10°

16 40 27001 074001 56x10°

UBased on the ingredient ratios of model wooung kimchi.

Appearance
5

Overall acceptibility Acidic odor

Chewiness Moldy odor

Fracturability Fresh acidic odor

Acidic taste 5 00%

——— 11.00%
Moldy Taste - 16.00%,

Fresh acidic taste J

Fig. 4. QDA profile of wooung kimchi fermented for 6
days at 15°C according to the added ratio of gl-
utinous rice paste.

The rating scores are the same as in Fig. 2.
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Table 5. Quality characteristics of wooung kimchi fer—
mented for 6 days at 15°C according to the
added ratio of crushed garlic

. Lactic acid

Gg;ﬁsz;%n pH sﬁzilrl?ér‘i/f) Acidity(%)  bacteria
(CFU/mD

0 42 251001 059+£002 12x10

2 41 25+0.02 065+003 1.8x10

3 41 25+001 0701004  3.0x10°

4 40 25+002 0751002 45x10°

YBased on the ingredient ratios of model wooung kimchi.

Appearance
5 -

Qverall acceptibility Acidic odor

Chewiness Moldy odor

Fracturability Fresh acidic odor

Fresh acidic taste Acidic taste |~~— 0.00%

- =" 4.00%|

Moldy Taste

Fig. 5. QDA profile of wooung kimchi fermented for 6
days at 15°C according to the added ratio of
crushed garlic.

The rating scores are the same as in Fig. 2.
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Table 6. Quality characteristics of wooung kimchi fer-
mented for 6 days at 15°C according to the
added ratio of crushed ginger

Lactic acid

Crushed Reducing L .
. oD D oy Acidity(%)  bacteria
Ginger(%) sugar(g%) (CFU/ml)
0 41 25%001 0.73+001 45%10
0.6 41 25+002 0721001  4.0%10
1.3 41 25+001 0701001 35x10
19 41 251001 0681002 33x10

YBased on the ingredient ratios of model wooung kimchi.

Appearance
5

Qverall acceptibility Acidic odor

Chewiness Moldy odor

Fracturability Fresh acidic odor

Acidic taste

Fresh acidic taste L

Moldy Taste

Fig. 6. QDA profile of wooung kimchi fermented for 6
days at 15°C according to the added ratio of
crushed ginger.

The rating scores are the same as in Fig. 2.
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