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Abstract

An optional ingredient, jasoja(Perillae semen), was adopted to improve the quality of Dongchimi. The final
weight percentage of jasoja in Dongchimi was adjusted to 0, 0.25, 0.5, 0.75, or 1.0%, per radish, and sensory and
microbiological characteristics were determined during fermentation at 10 for 45 days. The effect was varied
depending on the amounts of jasoja, but Dongchimi fermented with 0.5% jasoja was most favored for color, fla-
vor, taste, texture, and overall acceptability in sensory evaluation. According to a quantitative descriptive analysis
for the product, the liquid portion of Dongchimi steadily became clearer and less sour in proportion to the amount
of added jasoja. However, a strong off-taste was detected from 1.0% treatment. The viable cell numbers of total
and lactic acid bacteria drastically increased during the first 2 days, and then gradually increased to their maximum
values during fermentation and slowly decreased at the later stage. Dongchimi with 0.5% treatment showed a dis-
tinctive high number of microorganisms at the 15th-day of fermentation and this trend was maintained until the
completion of fermentation. The lactic acid bacteria isolated and identified from Dongchimi were; Lactobacillus
brevis, Lactobacillus plantarum, Leuconostoc mesenteroides, Lactococcus faecalis, and Lactococcus lactis. The
combined number of Lactobacillus brevis and Lactobacillus plantarum began to increase right after preparation to
as much as 10’CFU/ml, then decreased to 10~10°CFU/m! afterward. This study showed that the addition of jasoja
retarded the initial fermentation of Dongchimi; however, too much jasoja at above 1% weight level per Chinese
radish might accelerate fermentation at the later fermentation stage and shoud be avoided. A comparable fer-
mentation pattern was observed among the samples; however, more acceptable Dongchimi could be prepared by
fermenting for 11 to 30 days at 0.5% jasoja concentration per radish.
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Table 1. Dongchimi recipe prepared with various levels of
Jasoja

Ingredients Weight(g) Parts”
Raw Chinese radish 2800 100
Small green onion 28 1
Garic 14 05
Ginger 84 0.3
Water 4200 150
Jasojaz) 0 0

7 0.25
14 0.5
21 0.75
28 1.0

Based on raw Chinese radish.
“One of five expressions is chosen for each treatments.
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Table 2. Sensory evaluation scores” of Dongchimi prepared with various levels of jasoja during fermentation at 10 for 45
days

Sensory Jasoja(%)
AR Days F-value
characteristics Y 0 0.25 0.5 0.75 1.0
47+1.1° 45+1.0° 45+1.1° 48+09° 48+09° 0.58™
5 49416 50+14 5.1+14° 50+14° 5314 0.28™
8 53+1.0° 5241.1° 52+12° 5.0+1.2° 50+13" 034"
11 51413 554+ 1.0° 55+1.3° 57409 52+0.8" 131
15 59+10° 59+0.7 59406 6.010.5° 6.0+08" 0.14™
Color 20 6.0+0.0° 6006 63106 5.740.0° 56106 9.09™"
25 6.0%1.0° 59+13" 6.0£0.8° 53+14" 52+14° 276"
30 59407 37£1.1° 55+12% 53308 53108 20427
35 5.8+0.8° 4014 45116 42415 43+1.6° 6.56"
40 48+12° 40+17° 45+1.1% 47+12* 45+08" 159"
45 40+1.2° 4.1+15° 43+1.2° 45+1.0° 41+15 0.61"°
2 40+ 1.1° 38+ 1.0° 4.0£09° 41+1.3 42415 040"
43+13° 43+1.3" 41+13" 43%13" 4.0+09° 034"
8 50107 44+08° 46408 4209° 43+08° 396"
11 57+1.1° 5.6%07" 5.6109° 52408 52+10° 1.78™
15 55+14™ 57+1.1° 58+12° 54+12" 50+12° 165
Smell 20 55+12° 54+06° 56106 6.0£0.0° 55306 278
25 50%0.8" 52+10™ 54+£07* 47413 57+1.1° 3.68"
30 53+14° 48+1.2° 50£1.7° 43+10° 46+1.0" 223
35 40+1.9° 38+2.1° 47+15° 40+1.5° 40£1.6° 1.01™
40 40%1.1° 38108 42406 40408 39+1.0° 073"
45 4.0+09° 40+1.1° 424 1.1° 40£1.0° 40+1.1° 0.19™
31+15 3.1+1.4° 3.0+14° 3.0£1.6° 30+1.7° 0.03"
5 2.9+ 1.0° 29+1.3° 31+14° 3.0+19° 29+1.0° 0.11™
50+12° 47+1.0° 46+08" 34+08° 41+10° 1062
11 58%1.5° 5.7+09° 58+12° 50+1.2° 47+13° 443"
15 54+12% 59+1.1° 6.0+09" 54+09® 48+13° 492"
Taste 20 48406 50+1.0° 56+1.0° 57106 49+15° 449"
25 47+08° 49+1.0° 52107 43+1.1° 5.0+0.8" 3.757
30 48+13" 47+£10% 53+13 46+05° 47+1.0° 1.74°
35 37£15° 42+23% 48+09° 42+13" 38%15° 195
40 34+1.2° 35515 43109 48+15 47+15° 613"
45 3.0+12° 3.6+1.1" 41£09° 3.8+1.1° 35+1.1° 3.58"
52+1.7 53+ 1.6 49+1.7 51+18 53+16 025"
5 56+14° 55+15 53+18" 54114 55+13° 0.15
8 5507 53%1.1° 55+12° 53+12° 54+1.1° 022"
11 59+15° 5.6+£07° 54+05° 54+10° 57+£09* 202"
15 57+09° 58+12° 59409 © 58408 58+1.0° 0.14™
Texture 20 5610 57106 6.0+0.0" 6.020.6° 59406 202"
25 45+13° 46+10° 49+12" 47408 6.1+1.3 845"
30 54+1.1° 56+1.1° 59409 54+05° 57405 1.54"
35 45+05° 47+1.1° 48+13" 58+05" 54+09° 8.87"
40 43+10° 4.840.8" 50+17° 5.7+05" 47+1.1% 564"
45 41£1.3" 43+09" 45407 45+09" 46+12° 097"
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Table 2. continued

Sens".ry . Days Jasoja%) F-value
Characteristics 0 0.25 0.5 0.75 1.0

2 29+12° 27+14° 29+13 3.1+ 1.6 29415 026"

3.6+13 3.6£15 3.1% 16 28+1.5° 33+1.0° 153"

8 48+0.7 42408° 45+1.0" 35+05° 42408 9.84"

11 58+14 57405 58+1.1° 53+1.0° 46+12° 572"

15 53%£07° 59+09® 6.0+12 5.6+1.0" 47+1.3 646"

Overall 20 46106 53+06° 55406 58+0.6" 49+15" 7847
acceptabillty o - b b R . .
25 48+09 51409 53407 50410 54409 1.85

30 47+1.1° 50+1.0° 52+14° 51208 49412 0.75"™
35 44£09% 46+16"° 50106 49407 40+16 3.07

40 4.0£2.0° 41+1.6° 48+08" 48+13° 3011 692"

45 38+1.1° 3941.0" 45+10° 39+1.1* 3.0+1.1° 6.50"

UMeans with different letters with a row are significantly different from each other at 0=0.05 as determined by Duncan's multiple

range test.
“Not significant, p<0.05, “p<0.01.
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Fig. 1. QDA profile for the sensory evaluation scores of
Dongchimi prepared with various levels of Jasoja on the
2nd-day of fermentation at 10°C.
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Fig. 2. QDA profiles for the sensory evaluation scores of
Dongchimi prepared with different concentrations with
various levels of Jasoja on the 11th-day of fermentation at
10°C.
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Fig. 3. QDA profiles for the sensory evaluation scores of
Dongchimi prepared with different concentrations with
various levels of Jasoja on the 45th-day of fermentation at
10°C.
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Fig. 4. Changes in total cell count of Dongchimi prepared
with various levels of Jasoja during fermentation at 10°C
for 45 days.
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Fig. 5. Changes in lactic acid bacterial count of Dongchimi
prepared with various levels of Jasoja during fermentation
at 10°C for 45 days.
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Table 3. Morphological and cultural characteristics of lactic acid bacteria isolated from Dongchimi

K-11 K-12 K-1 K-2 K-3
Gram stain + + + + +
Shape ovoid & chain ovoid & chain rods rods & chain spherical
Cell size(m) 0.9 0.6 0.7 12 0.7
Motility 2 - - - -
Shape circular circular circular circular circular
Elevation convex convex flat convex convex
Surface smooth smooth rough smooth smooth
Pigment white white white white grayish white
Broth sediment sediment sediment sediment sediment

o] o] A7]7} BeAAL At 2 Mzl TellA Bte] Feo} o=t

e A9 A A3 RS o 4 AT 53] B
AAE Ak 7| BRI AP B AEE P
05% NFe] TSI A A Vet BEF 3
A2l Wb 2109 gtet A w7} S
& 4 dgleh - 4 Arla FXv] A7
AAte Farek 719 w3t Aeella F9dar)
of Hvhy A AR % Hel F AF At &
o] F7ksld e Wbt o] Fa4E AAIB HAk
TE F7PI7IERE T2 FES WA e #eids
T algeh oloh B B A7 FF49 BNFS B
e R k- DEIDE IS
Table 4. General characteristics of lactic acid bacteria
isolated from Dongchimi
K-11 K-12 K-l K2 K-3

Growth, 10°C +
15°C + + +
37°C + +
45°C + 2 - £
50°C - -
pH 9.6 + -
Survive, 60°C/30min. + -
Resistance, 55°C/15min. +
Dextran synthesis - +
Diacetyl production - -
0.1% Methylene blue +
Aesculin hydrolysis =+ + +
B-Haemolysis - -
NH, from arginine + + + -
CO, from glucose - + - +
Gelatin liquefaction - -
0.04% Tellurite tolerance ~ +
Starch hydrolysis - -
Glycerol(anaerobic) + +
Tetrazolium reduction +

(3) RAab#e] Eel H $A

Az AlmeiEy it 81FE 12 £l o
F AAel tsta A He] A s/l dF-E 23
Adgsled ol 5o BAS ARSI AlHE 4] 3
B, ey, el EAE 53 A= Table 3
~5¢} e} RaEl¥l FFELS 25 Gram GAolT $%
Aol gdger, EAE A ok SRV
3} FF2= catalase?} oxidase S/3°1%13 glucoseot| Al
RS AR 5 FAke] Y EAE el
o, dubdel 549 vla A3} K-, K2, K3 #5%

Table 5. Carbohydrate and nutritional assimilation of lactic
acid bacteria isolated from Dongchimi

K-11 K-12 K-1 K-2 K-3
+?

Lactose + +
Arabinose - +
Cellobiose - -
Melezitose + -
Melibiose - +
Raffinose -
Trehalose - +
Xylose +
Amygdalin -
Rhamnose -
Sorbitol Y
Maltose
Sucrose -
Galactose

Fructose

Mannitol +
Salicin

Riboflavin -
Pyridoxal - -
Folic acid + -
Thiamine +

W+

+

+ +
+

€ + + +
+
+ + + + + + + + + H

Ypositive “Negative ~Majority positive.
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UPositive  “Majority positive Negative Weak
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Table 6. Characteristics of strains isolated from Dongchimi

AsA A7) $Au] F5A 0 ATH BY 61

Table 7. Characteristics of strains isolated from Dongchimi

using API 20 CHL medium” as affected by API 20 CHS medium”

Fermentation K-1 K-2 K-3 Fermentation K-11 K-12
Control 2 - - Voges-Proskauer £ +
Glycerol - - - Hipurate w” A
EDryaItl;I?tol ° B - Esculine + -

-arbinose - - - . .
Larabinose W ) ) Pyrrohdone? arylamidase + -
Ribose w ) ) o-Galactosidase w w
D-xylose w R _ B-Glucuronidase - -
L-xylose - - - B-Galctosidase
Adonitol - - - Phosphatase - -
f-Methyl xyloside - - - Leucine arylamidase + -
Galactose + w + Arginine dehydrolase + +
Glucose + + + Ribose +
Fructose + + + Arabinose }
Mannose + + - Mannitol . w
Sorbose - - - .
Rhamnose ) } ; Sorbitol - w
Dulcitol _ _ _ Lactose +
Inositol - - - Trehalose
Mannitol - + - Inulin - -
Sorbitol - - - Raffinose -
o-Methy Imannoside - - - Amidone(starch) w -
a-Methyl glucoside - - - Glycogen _
N-acetyl glucosamine + + + B-Haemolysis _ _
Amygdalin + + -

. Lactococcus Lactococcus
Aarbutin + w - Isolated i lacti
Esculin K W P Jaecalis actis

.. Incubate at 37 for 24hr  “Positive ~Weak “Negative
salicin + w -
cellobiose + w -
Maltose + + + Lactobacillus sp. =% Leuconostoc sp.oll &3 o5
kdaclt%?e M w - 2 275 o} API 20 CHL medium& F4AEe] =4

elibiose w - -
Sucrose + : ) 3}4] o™ (Table 6) K-11, K12 ¥ Staphylococcus
Trehalose w - - sp.2 FA8le] API 20 CHS medium= A3
nulin - - - (Table 7). Lactobacillus% dF5l W3le] F FHE&
Melezitose - - - sl E Az} 15°CollA F2)3519 T, glucose, fructose,
Raffinose w - - . .
Starch - - R mannose, N-acetyl glucosamine, amygdalin, maltose
Glycogen - - - 4l gentiobioseoll THE|A A HHE-S el o,
Xylitf)l . - - - gluconate= K-1750|A manitoh& K-27=0l| A9} kA
g?nmb:;:’e T T : w88 Vel o] BeldF K-1-2 Lactobacillus brevis
D-lyxose - - - 2, K-2% Lactobacillus plantarum2- 2 5733w
D-tagatose - - - Leuconostocs-% 538 £ A} fructose, galactose,
D-ffuucose - - - glucose, maltose @ mannosedl A& L E3FH 2}
D—arzgfz)l i i i melezitose$} rhamnosedl A= W E3}FA] X-8h9] v
L-arbitol - - N Arabinose, amygdalin, cellobiose, esculin, inulin,
Gluconate + - + lactose, ribose, sorbitol, trehalose % xyloseoll o 3} A

2-keto gluconate
5-keto gluconate
Isolated

Lactobacillus Lactobacillus Leuconostoc

brevis

plantarum  mesenteroid

“Incubate at 37°C for 48hr 2)Negative Weak “Positive
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= Wi %5E 2R Esle] K3TFZ Leuconostoc
mesenteroids® 343l v =3 EE|TF K112 V
ges-Proskauer®t-&-o] ©FAl ¢|™ esculine, pyrrolidone

arylamidas, leucine arylamidas, ribose 52] FAINIS-S
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Table 8. Microfloral changes of lactic acid bacterial count of Dongchimi prepared with 0.5% Jasoja during fermentation at

10°C for 45 days (cfu/ml)
Fermentation period(days)
Group 0 11 45
0%" 0.5% 0% 0.5% 0% 0.5%
Lactobacillus brevis 3.1%10° 29%10 74%107 8.1x107 63X 10° 49x10°
Lactobacillus plantarum 4.8%x10* 6.6x10" 53%107 2.3%107 92X 10° 9.2x 10"
Lactococcus faecalis 56X10° 25X 10° 8.5%x10° 62%x10° 4.8x10' 14X 107
Lactococeus lactis 37%10° 5.7X10° 1.3x10° 4.9x10° 1.0X 107 85X 10°
Leuconostoc mesenteroid 72X10° 56X10° 24%10 3.1x10 1.8X10° 9.4%10°

1)Percentage of Jasoja

el gl AL, K-12 ¥5% V ges-Proskauer, arginine
dehydrolase ¥ lactoseol] w3l FAIWRE-S viehiigld)
I 9] ¥k AIE analytical profile index® &algt
A3}, K-117FFE Lactobacillus faecalis®., K-120F%
Lactococcus lactis2 54 5 2o}
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