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Table 1. Recipe for Kimehi preparation {umnit : gram)

Kimchi Brined Seasonings

samples cabbage Garlic Ginger Green onion Red pepper

A 100 1.5 04 3.1 18
B 100 0 0 0 0

C 100 0 0.4 31 18
D 100 1.5 0 31 18
E 100 15 04 0 18
r 100 15 0.4 31 0

G 100 3.0 0.4 31 1.8
H 100 15 0.8 31 1.8
I 100 12 04 6.2 1.3
J 100 15 04 31 36
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Table 2. CGhanges of pH during fermentation of various type of Kimchi

Type Cabhage Kimchi Radish Kimchi
,1;?;]8 Baechu Tongbaechu Back Kaldugi Chonggak Tongchimi
(days) > Temp.| 10 4 10 1 30 1 10 10 4 20 1
0 5.73 573 5,78 078 6.41 6.41 251 551 6.19 6.19 5,94 5.94
1 566 570 6.30 h.63 6.32 459 6.75
3 5.01 5.60 500 583 6.76 6.43 an h.88
6 461 h.67 544 5.80 458 6.30 542 5.66 4.30 6.62 220 h.74
3 432 h.62 462 3.99 415 h62 414 5.67 318
12 4,08 5.63 4.37 072 6.30 3.91 4.08 5.7
15 4.08 B.70 405 350 387 4.64 394 488 4.40
20 4.00 bl 4.03 b&l 334 6.44 3,89 468 385 463
260 3.92 3.88 6.04 451 4.42 387
30 571 6.04 436 4,46 382
35 3.78 D.27 383 5.71 554 3.66 430 355 434 387
43 524 5.62 4.83 424 425 384
50 4.58 0.27 453 429 433 382
G2 438 453 378
90 4.30 4.20 372
Table 3. Changes of total acid contant(%, W/W} during fermentation of various type of Kimchi
Type Cabhage Kimchi Radish Kimchi
Ef;ﬂe\ Baechu Tongbaechu Back Kaledugi Chonggak Tongchimi
{days) Temp. 10 4 10 4 10 4 10 4 10 4 20 4
0 0.11 011 011 .11 0.01 0.01 0.10 0.09 0.04 0.03 0.05 0.05
1 0.14 012 0.03 0.10 0.03 011 0.05
3 0.16 0.15 0.10 009 0.01 0.22 0.06
6 (.38 0.13 0.18 0.10 0.32 0.23 0.35 0.03 0,49 0.07
8 051 0.34 0.37 0.26 054 0.10
12 0.h9 0.15 0.39 0.13 Q.56 0.03 0.57 0.62 052 (.04
15 0.66 0.50 07 0.66 Q.35 0.84 0.21 .00
20 0.66 0.14 0.61 0.12 0.68 0.38 1Q0 0.30 .15
26 0.83 0.57 0.06 (.35 040
30 (.14 0.06 0.40 0.18
35 1.10 0.18 0.13 0.09 0.89 0.36 1.43 0.40
43 0.21 0.14 0.13 0.43 0.36
50 0.29 020 0.20
62 0.33 0.26 0.19 0.48 0.41 0.21
40 (.46 055 0.22
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Table 4. Changes of reducing sugar contents(mg/g) during fermentation of various type of Kimchi

N Type Cabbage Kimchi Radish Kimchi

??rr;}l\é\ Baechu Tongbaechu Back Kakdugi Chonggak Tongchimi

(days) ., Temp.| 10 4 10 4 10 4 10 4 10 4 20 4
0 3140 | 3140 | 3030 | 3030 | 1710 | 1710 | 3565 | 3565 | 3520 | 3520 | 1449 | 1449
1 30.90 28.10 19.40 3590 34.25 1031 | 1160
3 29.30 34.00 13.80 | 1300 | 3330 34.85 449 | 1083
8 2630 | 3030 | 3050 | 33.00 | 1370 32.85 3125 | 439 | 886
8 16,50 20.30 1260 | 1960 | 2295 21.50 0.16
12 1460 | 2840 | 2510 | 27.70 1730 | 23.23 24.35 0.16
15 1840 | 2050 | 1960 | 27.10 | 690 2060 | 3150 | 1775 | 2965 7.17
20 1280 | 3710 | 1870 | 2730 | 080 | 1930 | 2040 | 3190 | 17.20 | 9855 453
26 820 | 3230 | 1150 14.20 32.45 3045
30 ! 30.10 15.90 .65 3145 400
B 720 | 4260 | 2600 | 3870 2000 | 17.35 | 3135 | 1090 | 3085 464
43 3040 27.10 16.30 23.00 31.00 299
50 22.70 3270 2.70
62 27.10 22,00 156 33.10 20,25 295
90 28.30 27.68 400
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Table 5. Component and color intensily of dry red pepper cultivars produced in several locations in Korea

- Cultivars Wgter Rseggg;gg Capgaoicin Colaur
Sample{location) (%) (mg/z) {mg?) L a b
A Geosung{Chungjw 7.0 265.4 146 430 304 326
B Geostng(Daegu) 7.0 271.8 202 40.1 282 30.7
C Geosung(Ucnju) ‘ 7.0 233.8 9.2 424 0.8 34.0
D Jangho(Chungju) | 6.4 263.1 40 457 30.4 374
E Jangho(Daegu) ‘ 6.5 270.3 9.3 41.7 239 29.8
F Jangho(Uonju) 6.5 2162 6.7 43.2 30.2 326
G Jangheung{Bosung) | 6.2 284.4 3.8 43.0 29.8 329
H Dabok(Sintaein) 1 6.3 2496 9.4 43.7 32.3 327
I Dabok{Andong) 70 2445 6.8 39.0 29,7 26.8
J Dabok{¥oungGoang) 6.8 250.8 452 43.1 326 250
K Dabok{Uonju) 71 309.1 48.0 403 298 23.3
L Dabok({(EUryoung) : 6.5 249.9 G2.2 39.2 278 20.1
M Geumntap{Changnyung) ' 7.2 2317 480 387 269 21.2
N Geumntap{Sintaein} 7.1 2311 36.6 439 322 33.2
O Geumntap(Andeng) 8.2 2540 145 420 207 1.6
P Geumjang3(Sintaein} 7.5 269.5 293 417 293 305
Q) Geumjang3(Andong) 8.0 334.4 171 423 28.1 315
R Jogoang(Sintaein) 77 268.3 10.2 40.8 285 273
5 Jogang(Andong) 71 262.0 115 426 9.6 32.0
T Goangbok(Eumsung) 7.2 2801 181 438 314 33.8
U Goanghok(Youngwol) 2.9 2574 14.1 50.6 272 405
V Chungyang(Eumsung) 6.5 243.1 123.2 46.3 323 369
W Chungyang(Yaechun) 8.7 274.8 1855 48.1 202 30.2
X Chungyang(Youngwel) 6.0 2307 1149 43.2 29.1 3Rz
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1. Changes of pH and total acid content during fermentation of Kimchi added with 1.8% red pepper at 15°C.

Fig. 2. Changes of pH and total acid content during fermentation of Kimchr added with various content of red pepper at 15°C.
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Fig. 3. Changes of pH during fermentation of Kimchi added with various sub-ingredients at 15°C.
I : Elimination of @ach component from standard recipe of Kimehi, II : Addition of each component twice as much as standard

recipe of Kimchi

+ :Red pepper X :Garllc A : Salted cabbage [J: Green onion  # : Ginger M : Standard recipe
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Fig. 4. Changes of total acid content during fermentation of Kimchi added with various sub-ingredients at 15°C.

Symbols are same as Fig. 6-9,
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Fig. 5. Changes in pH of Kimchi with various concentration
of salt during fermentation at 15°C.
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Fig. 6. Changes in Acidity of Kimehfi with various concen-—
tration of salt during fermentation at 15°C.
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Fig. 7. Changes in reducing sugar content of Kimchi with
various cencentration of salt during fermentation at
15°C.
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Table 6. Charactenstics of Tukemono produced and consumed in Japan

Ttemn Characteristic pH T.A(%) Salt(94)
1. fERTiE (EMAAR A, AT, SRR E T R, SRR T E 3.66 158 4.3
%), EEdl, SRCEHER#EEE)
ol ZtobA A7, vkE B3 go] Y. A 2
2T & HAS - T ¢ EHETARERT 2 /B ), BREE 37 0.94 32
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T 44, Fulg3Fe] skt gdake] "k
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el Fe =Mooz gk gute] g2 AFEG o
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Table 7. Types of packing for exporting Kimchi

Campany Packing weight and ware of item
0 Godeulbbaigiji, mumalaingiji, perilla leaf kimehi, red pepper kimchi * 250g in plastic ware
A 0 Whole Chinese cabbage kimchi : 800g(a longitudinal quater of head) in plastic ware
o Mat kimchi * 250g or 400g in glass bottle
o Kakdugi : 400g in alumimum laminaied pouch
0 Mat kumchi : 190g, 400g in glass hattle ; 300g in PET{(shipping hy air)
B 0 Whole Chinese cabbage kimchi ¢ 1.3kg in ceramic ware ; Skg in can(shipping by air)
* Will be replaced PET by glass ware till in Octoher, 1996
o Mat kimchi, Whole Chinese cahbage kimchi : 180g, 200g, 300z, 400g in glass holtle ; 7.5kp, 15kg
C m hulk container.
o Kakdugi - 400g in glass bottle, 15kg in bulk container
D o Mat kimchu : 200g, 400g in glass bottle ; 7.0kg, 15kg in bulk container.
o o Mat kimchi : 200g, 300g, 400g in glass bottle : 75kg in bulk container.
o Whole Chinese cabbage kunchi @ 170g, 300g, 1.7kg in can
F 0 Mat kimchi : 400g in glass bottle
G 0 Mat kimchi @ 130g, 250g, 400g in glass bottle
1 o Mat kimchi : 400g in glass bottle
o Whole Chinese cabbage kimchi : 18kg in hulk container.
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Table 8. Ingredients and sensory characlkeristics of exporting Kimefif

Company (Item) Raw material Sensory test Salinity(%4)
. . o Good texture
C Chinese cabhage, ginger, red pepper. garlic, :
. . . . . o Fine salty taste, hot taste 2.37
(Mat kimchi) condiment{amine acid}
and overail taste
Thin spice taste and too
D Chinese cabbage, ginger, red pepper, garlic, sweety taste 949
(Mat kimchi) condiment{amino acid), others Similar taste with danmoogi '
o Japanese style
Too salty, strong (lavor of
B Chinese cabbage, ginger, red pepper, garlic, garlic and jeotkal 988
(Mat kimchi) condiment{amino acid) o Fine residual{cr end} taste ’
o Mat kimch style
Chinese cabbage, big size radish, ginger, red Sweely taste, weak hol iaste,
B pepper, garlic, leek, parsley, green onion, onion, L-sodinmglutamate taste 105
{Mat kimchi) sesame, fermented shrimp and anchovy in Green odor, '
brine, table salt. condiment{amine acid} Soft texture{pulpy?,
Chinese cabbage, big size radish, ginger, red
I pepper, garlic, leek, parsley, green onion, onion, Strong flavor of garlic and
(Mat Kimchi) sesame, fermented shrimp and anchovy in jeotkal 3.06
brine, table salt, condiment(amino acid), pine Salty taste, thick spice taste
nut
c Not d, simil ith mat
) Not record, similar with ma
{Whole Chinese \ ] .. Sally taste, some hot taste 203
. , kimchi of Jinmi
cabbage kimchi}
. . , Salty taste, st weety
F Chinese cabbage, ginger, red pepper, garlic, alts as_e SHong swe ,3
. . and condiment taste, a little 3.33
(Mat kimchi? tahle salt
hot taste
. . o Good text
Chinese cabbage, refined salt, ginger, powder cod texture
E of red pepper, garlic, green omion, L-sodi- © Hot and salty taste 2.54
(Mat Timeh) beppet, garic, & ' A little flavor of kimchi pot '
umglutamate stew
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Table 9. Optimal npening period of Kimef with 3.0% of initial salinity depending on storage lemperature

. Kimchi{day)
Fermenting T - -
condition Chonggak Kakdugi Mat kimehi | (ol Chinese | Kimehi Dongchumi
| cabbage
(107T) ' (20°C)
pH 4.2 12 9 9 13 6 25
Titratible 12 12 13 20 11 10<
acidity 0.6
{47C)
pH 4.2 90 90 62<(4.38) 62<(4.53) a6< G8<
Titratible 90<(0.39) 90<{0.30) 62<(0.33) 52<(0.26) 56<(0.19) 98<(0.22)
acidity 0.6
{10T—47T) (20T-—-47)
pH 4.2 a0 a0 62< (145} 62<{4.44) 56<(4.60) 03<(4.00)
Titratible 90<(0.41) 90<(0.28) 62<(0.36) 62<(027) 56<(0.18) 98<(0.15)
acidity 0.6
Table 10. Ingradient ratio based on the weight of salted Chinese cabbage
. Ratio
Raw material - 3 .
Whole Chinese cabbage Baik kinchi
Salted Chinese cabhage 10 100
Green onion 31 3.1
Powder of red pepper 18 -
Garlic 15 1.5
Ginger 04 04
Water 259 h0
Salt Final sahnity(3.0%)" Final salinity(3.0%4)"
Radish - 10
Dark red colord red pepper - 0.5
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Table 11. Suggestion of new standard recipe for Kimchi exporting
Raw material Ratio of ingredient Characteristic
Salted Chinese cabbage 100 o Quater slicing ol head after salting,
or washing and drainig after dicing
Shced bar of radish 2~13 © Depend on whole Chinese cabbage
ar mat kimchi for the ratic
. (Green onicn 2
Main Garlic 2
Ginger 1
Powder of red pepper 2 o Depend on reducing sugar and capsicin
content
Table salt 1 o To do salinity up to 25~3.0
Sugar Less than 1
. L-sodiumglutamate 0.2~-0.3
Condimental . ]
Salted & fermented anchovy 14-~49 o Depend on the jectkal quality for
Salted & fermented shirimp Less than 1 using
Ovster Less than 1
Leek Less than 1 0 Used on summer
Glue of glutinous rice 20~7.0 o Depend on the condition of kimchi
Miscellaneous | Parsley Less than 1
Sesame Less than 1
Leaf mustard Less than 1
Gloiopeltis furcata Less than 1
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