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Effect of Perilla Seed paste on the Yulmoo Mul-kimchi during Fermentation

Hyung-Ryurl Kim, Jung-Eun Park, Myung-Sook Jang
Department of Food Science and Nutrition, Dankook University

Abstract

An optional ingredient Perilla Seed paste was adopted to improve the quality of Yulmoo Mul-kimchi during
fermentation. The final weight percentage of perilla seed paste in Yulmoo Mul-kimchi was adjusted to 0, 10, 20,
30, and 40% per water respectively. Chemical and sensory characteristics were determined during fermentation
at 10C for 25 days. The effect was varied depending on the amounts of perilla seed paste, but Yulmoo
Mul-kimchi fermented with 20% perilla seed paste 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 perilla seed paste, and then decreased later. In case of reducing sugar, the 20%

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 increased 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 20 and
30% of added water content, preferably 20% for color, fermentation-retarding effect, and sensory taste of the

product.
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Table 1. Recipe for preparation of Yulmoo Mul-kimchi
Amount used in

Ingredients a SL-glass jar Parts"
Water(mL) 4800 100
Yulmoo 800 16.67
Green onion(Large) 80 1.67
Garlic 60 1.25
Ginger 20 0.42
Red pepper 60 1.25
Perilla seed paste(mL)z) 0 0

480 10
960 20
1440 30
1920 40

1) Based on Water
2) One of five expressions is chosen for each treatments
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Table 2. continued
z:zlisr:cr:y Days Perilla seed paste(%) Fovalue
teristics 0 10 20 30 40
2 4.0+0.7" 43108 44+15 42+1.1° 40+1.0° 0.25™
4 45+1.0° 44+08" 46+0.6" 44+0.7 45+0.6" 011"
7 5.3%0.9° 54109 5.0+04° 49409 51+ 0.71™
Carbonared 0 50+1.2° 53+1.0° 6111 5.8+04" 53108 0.83™
a’t ?a“’ 13 48+11° 534057 58+08" 545147 46+1.0° 284"
aste 16 44105 48+12% 5.1+0.7° 49+13" 40414 273
19 3.6109° 49+0.7" 48+1.1° 47+0.7" 4.0+0.7° 232"
22 3.4+04° 42+0.8™ 44+0.9" 45+0.5" 3.5+0.7% 873"
25 3.0+1.0° 37+11% 42+0.7 40109 3.410.8° 245
2 641+12° 61x1.0° 63+1.0° 6.6+0.6" 62+0.8" 0.28™
6.1£1.0° 6.0%1.5" 62+10° 6.4+0.6" 63109 0.13™
7 57+09" 601408 59+09° 62109 58+ 1.1° 0.18™
10 54106 57+1.2° 58+0.7" 6.0+0.8" 55+13" 0.36™
Texture 13 48+0.8" 53414 56+13" 54+10° 50+14 0.93™
16 40+t09° 50+1.1° 54+1.1° 5.1+04" 4.5+0.5% 1.98"
19 38+1.5 4.71+0.5% 5.1+0.8" 4.8+1.4% 37+1.1° 427
22 3.8+12° 43+14% 4.7+09" 46+1.3" 3.4+08° 3.16°
25 34+13" 4.010.9" 44+0.7 42+12° 32+1.0° 5.49”
2 40+0.7 38+ 1.6" 43+04" 42408 44+1.1° 031™
4 5.0+1.2° 46+1.1° 49+0.7 4.8+0.8" 44+05" 0.40™
7 5.8+0.8" 56108 5.6+09" 52+1.1° 49+0.8° 0.93™
Overall 10 52+1.1° 55109" 6.0+0.7° 58+0.7" 54+0.8" 0.80™
ame":;mt 13 48+1.1° 54105 57+08° 52+04° 46=0.5° 2.59"
P y 16 40+0.7° 48+10° 56+0.7° 5.0+1.3% 42+08° 245
19 41+1.1% 4.5+0.8° 5.0+05 48+1.0" 38+1.1° 2.18
22 35%=0.7° 4310.8" 4707 46+1.17 3.4109° 2.49
25 26%11° 38104 42+02° 40£04% 29+0.7% 5.36"
™Not significant, p<0.05, "p<0.01, = p<0.001
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Table 2. Sensory evaluation scores” of Yulmoo Mul-kimchi prepared with different levels of perilla seed paste during

fermentation at 10°C for 25 days

Senso .
Charalc‘:}j Days Perilla seed paste(%) F-value
teristics 0 10 20 30 40
2 53107 52+0.9° 5.6+0.7° 54109 5.0+0.6 0.38™
4 52+15° 53+1.4° 54£09 52+08" 48+0.7" 0.17™
7 5.0+1.0° 51413 55106 53108 47+1.1° 0.68™
10 48+09° 49+0.8" 54+13" 52+1.0° 4,5+0.5" 0.42™
Color 13 47+0.7 46+0.7 52+0.7° 53+1.0° 44+1.1° 0.80™
16 45+0.8 48+12° 5.1+0.8" 49109 42+0.3" 0.87™
19 40+1.2° 42+0.7° 48408 4.8+0.5 39109 1.10™
22 37414 39+13 46+1.2° 44+ 1.1 3.8+0.7 0.50™
25 35108 40*1.1° 44114 42110 32+0.7° 0.89™
2 44+12° 47+1.1° 47106 48+08 42+ 1.0° 135"
4 5.0+0.7" 49+0.6" 51+0.7° 49+1.0° 45+09" 0.50™
7 53+1.0° 55108 54107 5.1+12° 49+05° 0.15™
10 50+ 1.0° 5.2+0.9" 57+1.2° 55+1.0° 50+08 0.35™
Smell 13 49+0.7" 50+0.8 52+1.6 52+0.6° 47+0.9° 0.12™
16 4.6+0.9" 4.8+0.8" 53+0.8" 5.1+1.2° 42+1.5" 0.49™
19 40+1.1° 44+0.7° 50+1.0° 4.9+0.7° 44+17" 047"
22 3.6+1.3° 40+04" 46+1.5 4310.8% 39+12° 1.84
25 2.9-+0.7° 38406 42+09° 39412 3.0+0.7° 1687
2 38+ 1.0° 3.9+0.9 3.8104° 40+09" 39+1.0° 0.10™
4 50t1.0° 49+1.0" 43+13 44+08" 45+1.1° 0.89™
7 57+1.0° 5.5+0.4" 5.0+1.0° 5.1+0.6" 48+0.7° 1.25™
Sour 10 5.1 -tO.S: 52+0.9" 5.8 4:0.8"0 57+0.7" 5.0 iO.S"b 1‘25‘1“
sie 13 45+0.8 5.0+0.5% 53+0.9" 55+1.1° 53+0.7" 3.36*
16 40+1.5° 48+1.1° 52+0.8 51t1.6 43+1.1° 3.58
19 3.6+0.5° 49+09° 49+1.1° 48+0.7 44+0.5° 311
2 29+0.8° 42+0.6™ 4.8+0.9" 44+0.5" 3.4+0.7" 4,937
25 2.8+12° 39+15° 43+10° 41109 2.8+0.8" 427"

1) Means with different letters with a row are significantly different from each other at @=0.05 as determined by Duncan’s

multiple range test
N Not significant, *p<0.05, **p<0.01, ***p<0.001
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with  different of perilla seed paste during
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Fig. 2. Changes in total acidity of Yulmoo Mul-kimchi
prepared with different levels of perilla seed paste during
fermentation at 10°C for 25 days
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paste during fermentation at 10°C for 25 days
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Fig. 5. Changes in turbidity of Yulmoo Mul-kimchi
prepared with different levels of perilla seed paste
during fermentation at 10°C for 25 days
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Table 3. Changes in Hunter’s color values of Yulmoo Mul-kimchi prepared with different levels of perilla seed paste
during fermentation at 10°C for 25 days

Perilla seed paste(%)

Color values Days 0% 0% 20% 0% 0%
0 87.8°" 81.8° 76.2° 70.7 67.3°
2 86.0° 80.1° 78.6° 72.5¢ 64.9°
4 77.6" 752° 71.2° 76.4° 63.7°
7 73.1" 70.7° 68.9° 67.4° 59.9°
i 10 69.9" 652" 63.6° 62.4° 56.1°
(Lightness) 13 67.5° 66.8" 61.8° 60.2° 55.5°
16 64.1° 61.5° 61.1° 59.9° 54.1°
19 61.5° 60.9° 60.3° 59.1° 56.9¢
22 60.4° 592° 59.0° 58.5° 55.8°
25 60.1°* 59.5° 58.8° 57.4° 52.3¢
0 31" 2.8° 2.6 2.3° 1.6°
2 49° 34° 3.0 2.7¢ 1.9
4 55" 36 32° 2.8 2.1¢
7 59" 41° 3.4 3.2 2.4°
“a” 10 5.4 37 3.6° 3.3° 2.7°
(Redness) 13 5.0 35" 3.0° 2.9¢ 2.5°
16 4.8 38" 2.8° 2.6° 2.1°
19 5.2 33° 2.7 2.5° 1.9°
22 49" 30 25° 22¢ 1.5°
25 4.6 32° 2.5 2.1° 1.6°
0 10.2° 9.9° 9.7 8.9¢ 8.3°
2 10.3" 105" 9.2° 8.8¢ 8.0°
10.2° 95° 8.8 8.4 7.9°
7 10.5° 9.1° 8.6° 8.0° 7.5°
“b” 10 10.9° 9.9° 8.5" 7.9¢ 7.4°
(Yellowness) 13 10.0° 9.5° 8.7 8.1° 7.4°
16 10.3* 9.3 8.4° 7.8" 7.1°
19 10.6" 10.1° 8.1° 7.6° 7.6°
2 99" 9.8" 8.3° 7.9¢ 6.8°
25 10.1° 9.4° 8.0° 7.9° 7.2°
0 15.0° ' 17.2° 24.3° 29.2¢ 32.2°
2 16.8° 21.3° 2.0° 27.6 34.4°
4 23.8° 25.3° 28.7° 23.6° 35.6°
i 7 28.0° 29.4° 30.8° 32.1° 39.1°
(Total color 10 30.9: 34.8: 35.8: 36.9: 42.9:
difference) 13 32.8 33.1D 37.sb 38.9° 43.4n
16 36.1° 38.1 38.1 38.8° 452
19 38.7° 38.9° 39.2° 40.2° 44.3°
22 39.5° 40.4° 40.3° 41.3¢ 45.8°
25 39.8" 40.1° 40.8° 42.8° 46.5°

1) Means with different letters with a row are significantly different from each other at @=0.05 as determined by Duncan’s
multiple range test
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Fig. 6. Changes in total cell count of Yulmoo Mul-kimchi
prepared with different levels of perilla seed paste during
fermentation at 10°C for 25 days

=2 3 A A 18E A 3% (2002)

o

9%

AddFe Fg 73 2ok AR 2¢e Fd5
g %9}9} sk = g Fubrlel E7bek oot
A3 Zadte 2RE BYd 0% A7t 7+
g 2yt ABFPI, 40% A= Erk g 10d
A 7HE A2 AAATE ML S7hsiAT o
A%e FaFd @A R 2azTde A
H7rge F7kel weh abgdl 9Ee vA Za
7t A8 JFHE Aoz 474 4 U F)
g =29 olF RE AT Bagsrt
M3 gastded, THFY AR A1E A
= ANAFE B RAE dx2TFAS, 40% AT
P g8 s E E 2597HR) §A89
¥ furdt AFre F7t
20% A=Ak
g FAv @ Oﬂ?z‘”oﬂﬁ &g FA7be
Zle &8 A7t
i2 AT B2 RAdETE /A9

v Asg v

£ 0 —\rL
=
fol
2
=
i)
fo
fu
N
N
o

oy
B
i
114
ro,
9 W
Mo

for 02
P
N
2
)
8,
of
32 m
vm 3
mn:
ol -
&

L
&

YE o 1Z

o

EAES A7t vt 3FF9 A
@5 0AAAL SAE 27
Sas AA4FRE e

t 932 ol A7ba 40% AT
B FFTY FWFTE LT 5URA §

whe}A,

9GE 33 5H

2
off o
N
9_[5
y
o
)
rio
Hl

20 on koo
oo Ao ”
path &
H o o
ot
fru
¢
o
o,

N

L

o2

)

rr

off

rO

T off

M

U

< o
N

% O 3

9
£
£
&
v
S
Z
20
=)
=
o
(53
]
)
8
> 4 —o—30%
—a— 40%

0 S 10 15 20 25

Fermentation period(days)

Fig. 7. Changes in lactic acid bacterial count of Yulmoo
Mul-kimchi prepared with different levels of perilla seed
paste during fermentation at 10°C for 25 days

- 298 -



B

B dAte
3 AT
e 9
o EME
20, 30, 40%2 3P o,
0Col A 2593t LEAZIEA
nAESA E4E LolE Utk

45 239 #5H E4& Huie A 4, 9
A, Al gake), "2, ARkERl 5= A 20%
9} 30% AH2|Trh 53 BIME Wk,
20% AET7F A 2L A4S Esith pHe
B EAES JA7ISHE g0 eSS
HE Jepdd, F4%9 332 A Esd
164 o|FHEHE= EAE HAVtdol FVETE
pHY} ¥ 48 Yeidich Fvleld C
A&7 7A MM E7rect Hdigs B
Azt SAE 20% AT & vk
Zo] AowA A EFIch 20% A Te
DA w2 FLF FFE VR, 40%
7= 164 o) Fol= 2358 wE 28g o
9 FYg FEFS B gxe U 109
A BAE A7tEol S7HEeE 0% ATl 9
0 Zog Z/ERoY, @a WE d5E
40% HAHT7F 238 o AA SV, 98 W
27t AFGHEA prsPed, A4REs Frket
ZAE A, FAEE Z4aslth dEGE FAA St
il Fded Addss $Evt APEd o
F7ete] Adgrg BTt ol M43 ZasR
a, 20% M) 7t fEe b FAE B

Ly

=0,
T

i

he]

@
=

flo rlo ot

I:L%

A

Lol WO

=
C

=

1

N

lo 2 pf
M Mool b

1

T

ks

W 2 o

(o3

oft

ol A%z B d

2 o EAEL ¢S =]
FoERAY 2agE AdAe AL2 YeEygt
40% o1 AAA FANE "We LR 139 o|F

o=

L gFATRAATY
3). LA, 1989

@R F% AZBE 53 )

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

L TEER, Y

. o1g S, olsl

- A, olg

25

CAFE AREAE 43 AFD). 1991

AY, oldd, g5 - FETY F2 E
F ERAY HE C FFel WAE Y d=4F
#-8}3] =], 30(1):175, 1998

Alegria, B. Caragay Cancer-Preventive Foods and
Ingredients. Food technology, 65, 1992

dae] #sprE FSAERALDTL,
13, 1990

&7 : 229 289 o8 ARANBEGIA,

6(4):503, 1991

ZF oA FEE 9 AR A7 A
A EE 5 Faaoiv=4l, FHEY C 2 #49¥F
Ascorbic acid®] $Hgwslel vlX = FF. =z 3
87, 10(3):224, 1994
Z, A AR 2 ZRE AVt BA
1y 5 AF 248FE g niAe 9T S5
AR abehs) x), 9(2):125, 1995

Ry, Aee A AR, 429, 358 ¢ €4,
A5 2 BRI HAKe] TUFol AH 13
2 HzRe A 24 AAE 9 aFI

2318 %), 23(4):555, 1994

. Nagatsu, A., Tenmaru, K., Matsuura, H., Murakami. N.,

Kobayashi, T., Okuyama, H., and Sakakibara, J., : Novel
antioxidants from roasted perilla seed. Chem. Pharm.
Bull., 43:887, 1995

Aqe, Fus 9T

1A B3 Pl WY
o AL I BFY

2F8h8] A, 24(6):990, 1995
CFEAAGY 2
2" AFE2HAL pp 207-225, 1993
o)A, e, TAZ, AZH ;L ARNF EE
AX 7HEHAE Y vl A F3EE] A, 26(3):226, 1994
A, AEA, Mz, S, 88 2xE AF
A8}, 2| FEUHAL, pp 545-551, 2000

Miller, G. L. : Use of dintrosalycylic acid reagent for
determination of reducing sugars. Anal. Chem, 31:426-428,
1958

Sneath, P. H. A., Mair, N. S., Sharpe, M. E. and Holt,
1. G Bergey’s Manual of Systematic Bacteriology,
Williams & Wilkins, Baltimore, Vol. 2, 1043-1234, 1986
S84, 2193, A4, AEE  “SASE ol &g EA
g A7 2F-olFtdin], 61-84, 1989

Aa%, qes Ao wusdd AT A

(=]

of

=

il
i3

713

AN I3

e

"
554

=1
=
T

Aol PR e . FFHa A A, 14031233, 1998
BPe A B BANY FASY. aRUGm A4
a9)= 2, 1999

A5% NG ANS 9@ BAN Sy BF A

7 AR T=EH, 6:247, 1978
Bae, A4E, 8 0 FA S35 enzyme
systemol] #g AT =R A3 A, 7(4):1, 1991
AR, A4, A FHEEFRS & AFA
12 5X0] 948 9 EAnFY Z24 #std). dF
B A D), 201, 1959

s, 2449 g2 AP A dEaSge] 1)
A 9% IFAFIEATFEH A, 25(5):744, 1995
aAnd, £49, 9% g ZA7pt BAvY 2as
Aol v A= F =G F2 FEH A, 24(5):330, 1990

(o023 3¢ 214

- 299 -

e

A4, 2002\ 49 279 AjE))

Sz 5 A A 18H A3E(2002)



