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Abstract

The effect of various levels of perilla seed powder on physicochemical, microbiological, and sensory
characteristics of Puchukimchi during fermentation was investigated. Puchukimchi is a kind of korean kimchi
made with Leek (Allium odorum L.). In a laboratory model of Puchukimchi made with various levels (0, 1, 2,
3, 5%) of perilla seed powder fermentated at 10°C up to 45 days. As a fermentation progressed, the initial
high decrease in pH has been retarded in all the treatments, of which the delaying extent was noted from
Puchukimchi made with perilla seed powder. The pH dropped with accumulation of total acidity. The total
vitamin C content increased sharply at the palatable period of Puchukimchi during initial fermentation and
then, especially from the 8th-day, gradually decreased later following sigmoidal changing pattern. And the
total vitamin C content was the highest in the Puchukimchi made with 5% perilla seed powder. The lactic
acid bacteria count increased remarkably and then decreased gradually after optimum ripening period, i.e., the
palatable period of Puchukimchi during fermentation. During the early stage of fermentation, sensory
evaluation showed the higher scores on the overall taste of Puchukimchi made with 3, 5% on the 2nd-day, 1,
2% on the Sth-day of fermentation. However, the trend of acceptability has been reversed by the Puchukimchi
made with little amount of perilla seed powder, more notably 2% at the later stage of fermentation.
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Table 1. Recipe of Puchuckimchi for the experiment

Ingredients Weight (g)  Ratio (%, w/w)
Leek 1000 100
Red pepper powder 54 5.4
Garlic 40 4.0
Ginger 16 1.6
Soybean sauce 184 18.4

Perilla seed powder”

Varied with experimental treatments; 0, 1, 2, 3 and 5% to
the Leek weight.
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Fig. 1. Changes in pH of Puchukimchi added with
various levels of perilla seed powder during fermentation.
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Fig. 2. Changes in total acidity of Puchukimchi added
with various levels of perilla seed powder during
fermentation.
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Fig. 3. Changes in reducing sugar content of Puchuk-
imchi added with various levels of perilla seed powder
during fermentation.

Ashe} ulstsich 2ot o) 76 olahel 727
Aol A& wol Aol we} BRG o] F%
A7 ST Sk

3. & HlEfEl C e
AT Al Bestel B2 ¥2ARY £
ek C ek Wshs Fig 4ok ek 4 270
£ BE A27e $ ujsl C el A sy
3, EgAe) AAFel] wek S 1% 2% 3
ARE S 224 o F7hSE) s
sl th] st on, veix Aol s
220l ATt HESA 8] A LREA
2719] % bRl C B wrke e oz o 5

Total vitamin C{mg%, w/w)

—4— 0% -w- 1% - 2% - 3% % 5%

0 L 1 1 N

0 10 20 30 40 50
Fermentation period (days)

Fig. 4. Changes in total vitamin C content of Puchuk-
imchi added with various levels of perilla seed powder
during fermentation.
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Fig. 5. Changes in total cell counts of Puchukimchi
added with various levels of perilla seed powder
during fermentation.
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Fig. 6. Changes in lactic acid bacteria cell number of
Puchukimchi added with various levels of perilla seed
powder during fermentation.
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Table 2. Sensory evaluation scores of Puchukimchi added with various levels of perilla seed powder

Sensory Percentage of perilla seed powder added*
characteristics Days 0 ) 3 5

0 55+1.1 5.0+13 55106 4712 5.0+1.6

2 53+15 54413 5.4+0.5 53£1.0 44+13

5 5.8+1.0 6.0+1.2 63+1.0 7.04+0.0 6.0+0.8

8 54+1.1° 5.1+09° 51+1.1° 541408 34405

13 47+1.6 45+21 42+13 40+13 33+1.2

Appearance a 2

18 5.0+1.4° 44+13° 4.8+0.8 44+15 38+1.3°

25 32+1.5 3.8+2.1" 34+18 36x1.1° 4.0+1.6*
30 4.040.7" 28+13° 42413 4.0+1.0% 3.040.7*

35 33+15 3.5+13 33+1.7 35+13 2.8+0.5

45 26+1.1 2.8+19 29+1.5 2.0+1.0 28+1.1

0 52+1.1 4.7+1.2 57106 52412 53x1.6

2 4.4+15 54+13 54+05 54+1.0 44+23

5 5.6£1.0 6.0+1.2 63+1.0 7.0£0.0 6.0+0.8

8 54+1.1° 51+09 51+1.1° 54408 34+05°

Smell 13 4.7+1.6 45+21 42+13 40+1.3 33+1.2
18 5.0+14 44+13 4.84+0.8 44+15 3.8+1.3

25 3.2x15 3.8+2.1 34+18 3.6x1.1 4.0x+1.6

30 4.0+0.7" 28+1.3° 42+1.3 4.0+1.0" 3.0+0.7

35 33+15 35+1.3 33£1.7 35+13 2.84+0.5

45 2.6x+1.1 2.81+1.9 2.8+1.5 2.0+1.0 2.8+1.1

*Means without letters are not significantly different at 5% level by ANOVA test.
"Means with the same letters in a row are not significantly different at 5% level by Duncan's multiple range test.
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Table 2. Continued

Percentage of perilla seed powder added*

Senso
charac\erliztics Days 0 1 ) 3 5

0 3.5+1.2 3.7+1.2 4.7£05 45+14 48+12
2 43+10 42+1.1 4.6+£08 4.6+1.0 4.611.1
5 5.5+0.6 53+1.0 53%05 55+0.6 53205
8 43+13° 51+1.71° 4.940.9* 39+12° 44413

13 38+1.2 45+15 47+038 35+1.1 4.5+08

Salty taste

18 4617 4.0+1.6 44£15 44+09 3.8+1.1

25 42+08 46+1.1 44+11 42+13 42408

30 3.6+1.1 3.4+0.6 42+£05 42108 3.8%0.5

35 43+1.7 43+1.5 38+19 43+17 43%13

45 32+10 25406 2.8+£1.0 33+15 3.5+1.5
0 41+14 42+1.1 4.2+0.7 42104 42404
2 43+1.1 4.6+1.0 4.610.6 4.61+0.5 4.6+0.5
5 5506 55+0.6 5.8%+0.5 53105 5.0+0.8
8 49+09 51409 4.6+0.9 49+11 44305

13 47£10 45+12 42+12 43105 43+1.0

Sour taste

18 4.6+1.1 4.4+0.6 48+1.1 44%1.1 42408

25 42+0.8 4.0+1.6 5.0+1.0 46x1.1 42108

30 3.2405° 3.2405° 32405 42+1.1° 3.640.9*

35 4.0+14 45+1.3 3.5+1.7 4.0+1.6 43%13

45 32+1.7 25+1.4 3.0+1.8 2.8+1.6 2.8+1.7

*Means without letters are not significantly different at 5% level by ANOVA test.
**Means with the same letters in a row are not significantly different at 5% level by Duncan's multiple range test.

Table 2. Continued

Sensory Da Percentage of perilla seed powder added*
characteristics y8 0 1 2 3 5
0 42+1.0° 45+14" 48+1.2° 52412* 5.7+14
2 40+12 43+1.1° 5.0+0.6" 5.440.5" 5.6+1.1°
5 6.0+1.2° 55406 6.0+0.8" 5.54+0.6" 40408
8 47+11 49407 46+1.1 51+1.2 4,7+0.8
Savory taste 13 3.84+1.2 40+13 42+15 48408 42412
18 46+1.1 4.0+0.7 5.0+0.7 44+0.6 40+1.2
25 3.8+0.5 42+0.8 4.6+1.1 4.0+0.7 44418
30 3.2+0.8 2.6+0.6" 3.6+0.6" 4.2+0.8 4.2+0.8°
35 3.5+1.3 35413 3.5+1.0 43+13 3.8+1.0
45 23408 1.8+0.8 22+1.0 22413 2.5+0.6
0 3.8+1.0° 3.8+1.2" 42+1.2% 5.0+1.3*° 5.7+1.5"
2 3.61.0° 4.6+1.3% 49409 49407 6.0+1.0°
5 45406 4.540.6° 5.0+0.8° 6.5+0.6° 6.5+0.6°
8 4340.8 5.0+0.8 5.0+0.8 6.9+1.2 5.0+1.6
Savory taste” 13 3.5+06 3.8+0.8" 43+1.3" 43+1.4% 5.0+1.3
18 3.841.6 40+1.6 38+1.1 3.6+0.9 5.041.0
25 3.2+1.4" 2.8+1.3° 4.6+1.7° 3.841.3"™ 5.0+0.7
30 2.6+0.9° 2.8+0.8° 3.240.5" 4.04+1.0" 4.8+0.8
35 28+15 3.0+0.8 35+1.3 3.8+1.3 4.5+1.3
45 3.0+1.3 1.8+12 2.8+1.7 27420 33+1.0

*Means without letters are not significantly different at 5% level by ANOVA test.
“Means intensity of savory taste.
““Means with the same letters in a row are not significantly different at 5% level by Duncan's multiple range test.
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Table 2. Continued

Sensory Percentage of perilla seed powder added*
A Days
characteristics 0 2 3 5
0 53+12 53+1.2 57412 47+1.8 48+1.7
2 54+10 5.4+1.0 5.1+0.7 56105 5.1+0.7
5 7.0+0.0° 6.5+0.6° 7.0+0.0° 6.0+0.0° 6.0+0.0°
8 6.0+0.6° 5.1+0.7" 5.1+1.4* 544+1.3" 48+1.1°
Texture 13 45+1.6 42+1.7 43+1.4 43408 43405
18 4.6+0.8 42408 4.8+0.8 44+1.1 40+0.7
25 40+12 3.240.8 34+15 34406 34+1.1
30 3.4+13 3.440.9 3.840.8 32+1.3 3.040.7
35 3.4+13 3.8+15 3.0+1.4 3.8+2.1 35+1.7
45 23+1.2 2.2+1.0 22+1.2 22+1.2 22+1.5
0 40+1.1° 47+1.0* 5.3+0.8 48+1.0° 5.7+1.0°
2 45+14 45406 53408 57+10 57412
5 6.5+0.6" 5.5+0.6° 7.0+0.0° 5.0+0.8% 4.5+0.6°
8 53+1.1 53108 5.1+1.6 53+1.7 41+0.7
Overall 13 3.8+1.5 43+15 47+1.6 43408 40+1.1
acceptability 18 4.8+0.8° 4.6+0.9" 52+1.1° 4.6+0.9" 38408
25 3.8+0.8 3.6+0.9 50+1.2 44+1.3 44+1.1
30 32+1.0° 3.0+0.0 3.410.6" 44109 3.6+0.9"
35 40+1.6 43+1.0 33+1.7 43+1.7 3.8+1.0
45 2.8+15 23408 2.5+1.2 23+1.2 2.7+1.4

*Means without letters are not significantly different at 5% level by ANOVA test.
**Means with the same letters in a row are not significantly different at 5% level by Duncan's multiple range test.
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