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Effects of Mashed Maesil and Maesil Extract on the Fermentation
Characteristics of Kimchi

Myuhg-Sook Kim, Hyun-Ja Lee and Kun-Og Kang'r
Dept. of Nutrition and Culinary Science, Hankyong National University, Anseong 456-749, Korea

Abstract

This study investigated the effects of mashed maesil and maesil extract on Kimchi during fermentation. The mashed
maesil and maesil extract were added at 5% of the weight of salted cabbages to the Kimchi sauce, and then physio-
chemical and sensory characteristics were examined over 28 days of fermentation at 4. During the entire fermentation
process, the mashed maesil Kimchi had a consistent pH of 4.4 to 4.2, and the mashed maesil controlled fermentation better
than the maesil extract. The mashed maesil Kimchi had the lowest acidity (0.43+0.01~0.42+0.01), despite showing a si-
milar pH level to the maesil extract Kimchi. The mashed maesil Kimchi presented the highest hardness level. And in the
early stage of fermentation the control Kimchi had the lowest hardness; however, at the end of storage, hardness increased
in every Kimchi and no differences were shown. In terms of color value changes, the L-values of every Kimchi increased
as the fermentation period increased; but on the 28" and final day of fermentation L-values had decreased in all groups.
The group with mashed maesil had the highest a-value, but there were no significant differences in b-values among the
groups. In evaluating sensory characteristics and acceptability of flavor, the maesil extract Kimchi was higher in intensity
with regard to sourness, umami taste, sweetness, maesil taste, carbonated taste, and fresh taste; it also had higher overall
acceptability. Therefore. a fixed amount of maesil extract(5%) can be added to Kimchi with good affects on quality, by
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controlling fermentation and increasing flavor.
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Table 1. Ratio of raw material composition for making
Kimchi

Amount(g)
Ingredients With mashed With maesil
Control maesil extract
Salted cabbage 700(100.0)  700(100.0)  700(100.0)
Shredded radish 50(7.14) 50(7.14) 50(7.14)
Green onion 20(2.86) 20(2.86) 20(2.86)
Garlic 20(2.86) 20(2.86) 20(2.86)
Ginger 2.5(0.36) 2.5(0.36) 2.5(0.36)
Powdered red pepper  20(2.86) 20(2.86) 20(2.86)
Mashed red pepper 10(1.43) 10(1.43) 10(1.43)
Onion 2(0.29) 2(0.29) 2(0.29)
Sugar 5(0.71) 5(0.71) 5(0.71)
Salt 1.5(0.21) 1.5(0.21) 1.5(0.21)
Fermented anchovy 2.2(0.31) 2.2(0.31) 2.2(0.31)
Fermented shrimp 5(0.71) 5(0.71) 5(0.71)
Mashed maesil 35(5.0 )
Maesil extract 35(5.0 )

()

% ratio of each material against salted cabbage weight.

do) AXE AzSATE A2F AAE 4T Wzl A%
S AR AHgSIT

_II)I-

2) pH
ZAR e ]9} AR ZBE 47t 50 g¥ AF st olES
A BA712 ek E AR AR FEWNE 50 g AFHK o
F}A](Whatman filter paper)E DEES Ze{d AR HZ Al
22 AREsIR T pHE= pH meter(Coming pH meter 200, Eng-
land)E AH&-31ed 33] WHE S 813 79 5 5% ©| Wl A]
B 35 JRE AT

MEE 17 3 | mLE Aol ZRe sov) 34
3 13- 0.1% phenolphthalein A1A| 2k H7l8l pH 8.47}
A A sl 289 NaOH 849 & 311, v 2o
28t lactic acid(%, W/V)ZL&2 $Hbsiich

Acidity(%, as lactic acid) =

0.009 x mL. of 0.1IN NaOH x F x dilution factor

x 100
Sample(g)

(F: factor of 0.IN NaOH)
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4) A= (Hardness) &4

A9l 7 Z(hardness)= X 719 £ 3 cm F-9olA
7}2, A|Z 40 mm Z°|Z2 A& th3- Rheometer(Compac-100,
Sun Scientific Co., Ltd., Japan)S A}8-3}] =43} T). o|w)
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7 HEE 60 mm/minC 2 3T,
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o 4F o2 AFE Aol A, LEF oz &
TF FErt A = JERA dtlen, #Hrte EAdS
2 2i(sourness), 72 BHumami taste), UH-+=SHpungency), T
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3l Ao FHo g T3] pHE SH3IH =, B35 3%
o] 4l A7} 7x]¢] pHE 5.01~4.049] B2 g2+ ET ¥
& Ao JepdEr, ol mide] F8 R7ILRI citric acid,
malic acid, succinic acid, formic acid 2 oxalic acid &{(Cha
et al 1999)°] 93 Ao 2 Atgdtt. 221 TE 7E7Re
NZTE AT ZE w4 FrholA pHZF STk,
798 2T X 9] pHE 5.27~5.00 9 E UYeRi2H,
Auld #-88 A71e A& pH 4.27~4.49¢ HHE Yl
WA i 3=4E HrHe JAE pH 4.98~5.242] B9
E Yehldc) o] & 1Ev} e mel B AR o)A

Table 2. Changes of the pH of the Kimchi with mashed maesil and maesil extract during fermentation at 4T

pH
Samples _

1 day 3 days 7 days 14 days 21 days 28 days
A 5.03+0.01°" 5.1+0.01° 5.3£0.01° 45+0.01° 4.1+0.01° 4.120.01"
B 5.50+0.00° 5.2+0.06" 5.0+0.00° 4.4+0.00° 4.120.00° 4.2+0.00°
C 4.0420.01° 4.110.00° 4.340.00" 4.3+0.01° 4.3+0.01° 4.2+0.01°
D 4.34+0.01° 4.4+0.01° 4.5+0.00° 4 4+0.00° 4.3+0.00° 4.3+0.01°
E 4.6+0.01° 4.8+0.01° 5.0+0.01° 4.7+0.00° 4.3+0.00° 4.24+0.01°
F 5.0+£0.01° 5.1£0.01° 5.2:+0.00" 4.8+0.01° 4.3+0.00° 4.3+0.00°

A: Kimchi juice control, B: Mashed Kimchi juice control, C: A with mashed maesil, D: B with mashed maesil, E: A with

maesil extract, F: B with maesil extract.

a~f

) Values are meantstandard deviation.

Means with the same letter in raw are not significantly different by duncan's multiple range test(p<0.05).
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Table 3. Changes of the acidity of the Kimchi with mashed maesil and maesil extract during fermentation at 4C

Samples Acdity(*%)
1 day 3 days 7 days 14 days 21 days 28 days
A 0.14+0.01° 0.16£0.01° 0.24+0.03¢ 0.33+0.02° 0.46+0.01° 0.53+0.01°
B 0.13£0.00° 0.14+0.00" 0.26+0.00" 0.37+0.01° 0.47+0.00° 0.49+0.01°
C 0.14+0.01% 0.18+0.01° 0.21+0.01° 0.38+0.00° 0.39+0.01° 0.43+0.01°
D 0.15+0.01" 0.17+0.01™ 0.33+0.01° 0.36+0.01° 0.39+0.01° 0.42+0.01°
E 0.16+0.00 0.18+0.01° 0.22+0.00° 0.29+0.01° 0.37+0.00% 0.460.00°
F 0.17+0.01° 0.19+0.00 0.20:£0.01° 0.27+0.01° 0.35+0.02° 0.48+0.01"
A: Kimchi juice control, B: Mashed Kimchi juice control, C: A with mashed maesil, D: B with mashed maesil, E: A with

maesil extract,

F: B with maesil extract.

Means with the same letter in raw are not significantly different by duncan's multiple range test(p<0.05).
D Values are meantstandard deviation.
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Fig. 1. Changes of the hardness of the Kimchi with mashed
maesil and maesil extract during fermentation at 4C,

Table 4. Changes of the color values of the Kimchi with

mashed maesil and maesil extract during fermentation at
4T

Table 4. Continued

Ropr ol BAEERE

Color values

Sam- Storage Color values

ples days L a b
1 5868+£0.01°V  2457+0.01°  66.78+0.02°
3 61.58+0.02°  24.82+0.15°  68.49+0.48°
7 66.83:0.01°  25.82+0.00°  70.00+0.01°
A 14 7478+0.01°  19.35+001"  56.67+0.01°
21  5896x0.00°  30.66+0.01°  76.41+0.05°
28  54.01x0.01°  33.66+0.02°  81.75+0.04°

Sam- Storage
ples days L a b

1 431120027 28.17+0.01°  71.51+0.06°

3 4366+0.01°  29.11£0.02°  73.5420.00°

7 4421£000°  30.84+0.00°  75.39+0.01°

B 14 51.06£0.00°  29.02+0.02°  79.64+0.04
21 66.12£001*°  21.74+0.01°  61.97+0.02'

28 62.80£0.01°  21.19+0.01°  71.19+0.03°

1 47.63£0.01°  28.86+0.01°  72.75+0.06°

3 5340+0.01%  29.01£0.00°  73.12+0.00°

7 6091+0.01°  29.28+0.00°  74.10+0.02°

¢ 14 74910.01*°  15.02+0.01°  48.02+0.02°
21 7491£001°  13.28+0.01°  43.37+0.02'

28 7485+0.01°  17.34£0.01°  51.82+0.01°

1 - 5245%000°  2091x0.01°  62.30+0.01°

3 62.18+0.00°  21.01+0.00°  63.12+0.00°

7 7335:0.00°  22.79£0.01°  64.13+0.00°

P 14 66.15£0.00°  17.7240.00°  54.29+0.02
21  70.00+0.00°  24.30+0.01°  67.87+0.02°

28 70.03£0.02°  29.31£0.01°  79.95+0.09°

1 4739:0.01°  3245£0.01°  77.65+0.03°

3 54.65+0.00°  28.45+0.00°  73.45+0.00°

7 67.62+001°  26.11£0.00°  70.40+0.02°

. 14 7327+0.01°  19.78+0.02°  57.90+0.01°
21 76.81+0.02° - 13.03:0.01°  46.07+0.01'

28 6333001  29.61x0.01°  73.61+0.03"

1 4774000  28.19+0.01°  75.16+0.06°

3 52.74+0.00°  27.99+0.00°  75.66+0.00°

7 61.40+0.00°  27.67+0.01°  76.03+0.03"

’ 14 62.55£0.01°  26.63+0.01°  73.50£0.01°
21  6328+0.01°  24.03x0.01"  69.00+0.02"

28 57.15+0.01°  28.61+0.01*  77.74+0.01°

A: Kimchi juice control, B: Mashed Kimchi juice control, C:
A with mashed maesil, D: B with mashed maesil, E: A with

maesil extract,

F: B with maesil extract.
~f Means with the same letter in column are not significantly

different by duncan's multiple range test(p<0.05).
D Values are meantstandard deviation.
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2.17% 0.682] th&2FHre & TR, Avid H7H Table 6. Acceptance test of the Kimchi with mashed
Bl B £218 Vet 2 uke o 23 Ay maesil and maesil extract during fermentation at 4T

7} 5182 FelF oz P A B tEAa, A H7t

Overall
7 R HETE 3.029 2552 B3 BAeE velhlon, ”H Odor  Taste Texture accept-
3L A8l FroHQ Aol7t YAt dke v ability
A A7IT7) 114302 A8 7+ & §olA) Aol & iolﬂﬂ F-value 5500 441 320  11.77  7.62°
7V w A5E UBiRlL, daT 2 Aed Arkre A 581" 523° 607"  680° 622°
. 2 4 OOZ-'IQJ-‘Q_E_ olz] ¢ro Al alol
215 % _407i FelAQA Aol & HolA Eteh. wWid ste B 6.02"° 507°  5.51° 553°  5.20°
Auid "H7H27) 32002 g A xe] A eE el v
C 7.50° 6.52° 7.52° 8.01*°  8.02°

A FEA H7HHE 8.809] FTt o]t AEE UvEle
H, BE A|RA f-9AQl Ao|E BTt erln|= Anjal A: Kimchi control, B: Kimchi with mashed maesil, C: Kimchi

Abest oA & Wrbesl 42 4739 5530 128 With macsil extract

. N ~¢ Means with different letters in a column are significantly di-
o] A~31= U] =z, O Ol o ATy O ZmZ| = ]
9] #21& Uk dZ2TEY FoF o £& 735 YE fferent at p<0.05 by Duncan's multiple test.
it 28T %2 mid 5 A7 8508 FAE K " p<00s, T p<001, T p<0.001.

Aoz 7V A Bk eH, Al A7kTE 368
2T 3729 AR AolS Bolx]) AT FH W wihgme 4oHoR ule BE S HAT, 2T} A

T XX

&9 vl 55 F7HtolME 015 2 0389 w5 % gpal Aylps 2zt 6229} 5208 §9A Q) 2jo|E Holx]
& ZEE Yepd 9 el W717E 25002 99389 b

Aol & KAt

A 7t 7R 9] 713 AL AFHE Table 63} 20| 9] o g HAE
T2 A F&A HAUlr) 75002 272 5.813 Anjal
A7V 79 6.028 T} ot B 7|35 AL Hyon, Auld 75 2wl w5 S A wiE FAS %R 7
A g oy LR A RIS B2 il w5 2 abdo) Hrlslel wiFRE AZSa, ol 4Tl 28
A7 1528 7P 22 71858 BYla, it 2 A 2 AAsiEA Bejshetd g B3 A4S Wrlekith o
A A7ME A7 607, 5512 WA w5 ArlrEGE W A9, And e AR 7‘%1-‘::_; AR 2R A R_ > pH 4.4~

2 7|35 BT 2AZGE oF WAL, gt ¥ £33 Q) 4.9 Hq_?;l_g_ &Aooz 2|3k ujA
12= 80 s S99 Aok AR B0 WY HUE HR 5 9gom, A $3AE A7k AR
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Table 5. Sensory characteristics of the Kimchi with mashed maesil and maesil extract during fermentation at 4C

Characte-

ristics Sour- Umami Pun- Sweet- Measil Carbonated Fresh Moldy
ness taste gency ness taste taste taste taste
Samples
F-value 16.19 339 1.88 3997 27.56 6.56 1482 5.68
A 0.68° 2.55° 6.23" 2.15° 0.00° 1.28° 3.72° 0.15°
B 6.35% 3,02 4.68 4.07° 3.20° 473" 3.62° 2.50°
C 2.17° 5.18° 6.08" 11.43? 8.80° 553 8.50° 0.38"

A: Kimchi control, B: Kimchi with mashed maesil, C: Kimchi with maesil extract.

*7° Means with different letters in a column are significantly different at p<0.05 by Duncan's multiple test.
p<0.05, 7 p<001, T p<0.001.
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