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SUMMARY
(I8 RUAE)

I. Title of Research

Studies on the development of sauce and seasoning/mix, and their

application technologies using kimchi
II. The Objective and Importance of Research

For the purpose of promoting of kimchi consumption and internationalizing
kimchi as ultimate objection, we developed kimchi sauce and seasoning/mix from
standardized kimchi, which was based on taste and flavour research about the
fermentation and aging processes of kimchi. These nqvel products are for
improvement in the problem of kimchi such as changes in quality during storage,
and for development of the second processed products with elevating traditional
concept of kimchi. These have original kimchi flavour and are available for the
application of various foods beyond common concept of kimchi as side dish,
Extension of export of kimchi and expansion market of kimchi spice and seasoning

will be beyond expectation in some way.
. The Scope and Content of Research
1. Standardization of kimchi processing
Five different kinds of kimchi by adding different amounts of the Chinese

cabbages and seasoning mixture were prepared and an appropriate processing

method for kimchi sauce and seasoning/mix was chosen according to

_10_
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physicochemical characteristics and sensory evaluation such as taste, flavor,
and ripeness. Processing condition of kimchi such as cleaning of various
ingredients, brining of Chinese cabbages, selection of fish juice and red
peppers, and condition of fermentation and agfhg ‘were optimized, Kimchi
preparation method was then standardized and was drawn its flow chart for

production of kimchi sauce and seasoning/mix,

2. Estimation of maturity of kimchi based on the changes in sensory,

physicochemical, and nutritional characteristics during storage at 4T,

Maturity of : kimchi was divided into 3 stages (fresh, ripened, and
over-ripened) on the basis of pH, acidity and storage period. The overall

qualities of kimchi at each stages were analyzed,

3. Search and survey on the basic know-how and technologies related to kimchi

sauce and seasoning/mix

In order to formulate kimchi sauce and seasoning/mix, the related literatures
were referred, and the imported products were collected, and then composition of

various ingredients in these products were analyzed,

4, Production of kimchi sauce and seasoning/mix using standardized kimchi at

each maturity stages

e Processing method of kimchi slurry with the different aging stage of kimchi
and the important ingredients added were selected in order to make three kinds
of kimchi sauce with different formulations,

e Kimchi powders for kimchi seasoning/mix were prepared by freeze-drying,

hot-air drying, and vacuum drying, and then the physicochemical, nutritional

-11-



characteristics of kimchi powders were compared among them.

5. Selection of the applicable food items for kimchi sauce and seasoning/mix

Available usages of kimchi sauce and seasoning/mix were diversificated and
concretized, and then the food items or applicable area were determined for

them,

6. Establishment of processing methodology for commercial items

Dipping & salad kimchi sauce (DS), kimchi spaghetti sauce (SS), and kimchi
seasoning/mix (KS) were selected as the final commercial items through consumer
preference test. Formulation and the flow chart for processing methodology of
DS, SS, and KS were established, and proximate and flavour analyses were done,
Storage stability of the final commercial items were tested and their shelf life

were predicted .,

7. Investigation of marketing and scale-up of the final commercial items

Cost analysis of the final commercial items were conducted, Consumer
affective test was done and plant layout of the final commercial items was

temporarily designed.

V. Conclusion and Recommendation

1. Kimchi preparation was standardized through the optimization of kimchi
preparation including brining, selection of fish juice and red peppers, and
condition of fermentation and aging, that are the critical factors in the
overall qualities of kimchi. At first, fish juice(anchovy juice: kanary juice,

1:1) was selected after the subjective test with kimchi prepared with anchovy,

-.12_



shrimp, kanary juice, and their mixture. Secondly, red pepper(10-30 mesh) was
screened by particle size analysis, so that they had the uniform color value and
hot taste. Thirdly, the best brining method(10% salt solution for 20 hr) was
determined considering measurement of brining time in various concentrations of
salt solution and texture analysis, specially hardness, and sensory evaluation
at each condition. Fourthly, fermentation condition(storage at 4C after
incubated at 15C for 40 hr) was decided by changes of pH and acidity at
different storage temperatures and aging periods. Fifthly, fish juice were
sterilized with autoclaving, and the other ingredients and equipments were
washed with the commercial sanitizer for hygienic kimchi processing. Therefore,
with the standardized kimchi preparation, the five different kinds of kimchi
were at first designed by adding different ratio and kinds of the ingredients

after preliminary experiment,

2. Five different kinds of kimchi were prepared, and then two kinds were chosen
according to physicochemical, nutritional, and sensory evaluation. Finally, the
appropriate one was selected for kimchi sauce and seasoning/mix considering
cost. Physicochemical(salinity, pH, acidity, Hunter’s color value), nutritional
(Vit.C, reducing sugar, organic acid) characteristics and sensory evaluation of
the finally selected kimchi were investigated during storage at 4C. As the
results of storage test, maturity of kimchi was divided into the three stages
such as fresh, ripened, and over-ripened on the basis of pH, acidity and aging
period, and physicochemical as well as nutritional characteristics of kimchi at

each stages were then analyzed.

3. Kimchi slurry was extracted by the three methods such as expeller, juice
extractor, and blender. Among the three methods, expeller was chosen due to its
highest total solids and yield of "kimchi slurry. The added ingredients were

selected through preliminary experiment and then the three formulations of

_13_



kimchi sauce(Fresh kimchi sauce, FS: Ripened kimchi sauce, RS: and Over-riepend
kimchi sauce, 0S) were made with the three different maturity stages of kimchi,
respectively, And physicochemical and nutritional characteristics of the three

kinds of kimchi sauce were analyzed,

4. Freeze-dried kimchi powder could keep the original flavour of kimchi.
However, its hygroscopicity was higher than expected, and took too much time and
cost for drying. There were much more differences of color and taste in vacuum
compared with the other methods, because the bulking agent was added for
convenience in vacuum drying. Although hot air drying also showed the changes of
color and flavour at each drying condition, the economical efficiency was higher
and hot-air drying at 70C showed the least variation in the changes of color
and flavour among the hot-air drying conditions. Therefore, hot-air drying at 7
0C was chosen, In kimchi seasoning/mix, the nine formulations of kimchi
seasoning/mix(Fresh kimchi seasoning/mix, FKS1~3; Ripened kimchi seasoning/mix,
RKS1~3: and Over-ripened kimchi seasoning/mix, O0KS1~3) were made with using
kimch at the three maturity stages and adding the various secondary ingredients
selected through the preliminary experiment. As the results of sensory
evaluation, RKS2 was chosen due to the excellent score in taste, color, flavour,

and the total acceptance.

5. For industrialization of kimchi sauce, heating condition was established and
storage stability was tested. RS and OS were selected due to the higher storage
stability over FS. According to the preliminary consumer questionnaire, more
than 70% of the consumer answered that they were intended to purchase kimchi
sauce when it is available at market, About 66% of them had the purchasing
intention of kimchi seasoning/mix. As the results of the preliminary consumer
questionnaire and consumer preference test, RS and 0S were determined for dipping &

salad sauce(DS) and spaghetti sauce(SS), respectively. In kimchi seasoning/mix, RKS2
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was selected among the nine formulations of kimchi seasoning/mix since it was
resulted in the highest score in sensory evaluation. And then the formulation of RKS
was modified a little bit, in which is hereafter called as KS. Consequently, DS, SS,
and KS were chosen as the final commercial products, which are expected to use a
novel sauce and seasoning. The consumer affective test of the final commercial
products showed that DS, SS, and KS were of high qualities, and the right prices
of kimchi sauce(500 g) and kimchi seasoning/mix(5 gX10 pack) were chosen to be

2,500 won, 1,000~1,500 won, respectively,

6. Predicted shelf lives of DS and SS were 97 and 156 days at 17T, 59 and 96
days at 27C, and 36 and 55 days at 37T and Qo values were corresponded to be
1.64 and 1.68, respectively. Predicted shelf life of KS was 63 weeks at 27C, 19
weeks at 37C, and 6 weeks at 47°C, and Qo Qalue was corresponded to be 3. 38,

Physicochemical analyses of DS and SS showed: salinity, 2.13, 2.97%. pH,
3.70, 3.91: acidity, 1.9, 0.92: Hunter’'s color values L, 54.35, 34.91: a, 12.61
14.36: b, 41.44, 18.90; and soluble solids, 19.0%, 17.0%, respectively.
Nutritional analyses of DS and SS showed: moisture, 77.1, 81.3%: crude protein,
1.70, 1.62% crude fat, 5.9, 0.95 g%. potassium, 315.97, 475.37 mg%: phosphorus,
41.73, 44.10 mg%: sodium, 907.25, 690.54 mg%: calcium, 28.53, 29.28 mg%: iron,
0.9, 0.71 mg% Vit.B;, 0.08, 0.46 mgs: Vit.B; 0.045, 0.015mg%: Vit .Bs 0.073,
0.07 mg%: nicotinic acid, 0.049, 1.27 mg% nicotinic amide, 0,077, 0.86 mg%.
Vit.C, 0, 2.14 mg®: and dietary fiber, 2.58, 3.21 g%, respectively. Composition
of organic acid and sugars of DS and SS showed: citric acid, 10.96, 58.12 mgx:
malic acid, 117.89, 113.64 mg%: succinic acid, 7.33, 2.18 mg%: lactic acid,
52.25, 253.84 mg¥: fumaric acid, 0, 0.022 mg% acetic acid, 175.6, 33.09 mgx:
total sugar, 12.89, 12.7: fructose, 0.13, 0.37 g%: glucose, 0.24, 0.47 gx%:
sucrose, 7.08, 2.52 g% and maltose, 0, 0.45 g%, respectively, The number of
detected flavour compounds of DS and SS were 43 and 48, respectively, in which

contained alcohols, aldehydes, esters, acids, ketones, hydrocarbons, terpenoids,
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and sulfides etc,. Physicochemical analysis of kimchi seasoning/mix{(KS): water
11.38%, crude protein 19,55%, crude ash 20.14%, capsaicin 8.026mg®, pH 4.57,
salinity 1.685%, Hnter’'s color L value 48.51, a value 15.05, b value 26.79. As
the result of flavour analysis of kimchi seasoning/mix, the number of detected
flavour compounds in KS was 63 more than in DS and SS. The above three analyses
will be used for the overall quality evaluation on the following final

commercial items, DS, SS, and KS.

7. As the results of cost analyses, DS, SS, and KS were 2,230 won/500 g, 1,900
won/500 g, and 1,500 won/50 g, respectively. It was very clearly established
that the final products showed the excellent result of the consumer affective
test in taste, flavour, and total acceptance. In order to determine the
appropriate container, a 500-g glass bottle was used for kimchi sauce and
0.11-mm PE/AL/CPP film envelop for seasoning/mix. Green color was chosen for
design of the commercial products because green stands for leaves of Chinese
cabbages and this could give the visual comfort with the effect of complementary
color. The manufacturing process of kimchi sauce and seasoning/mix was divided
into kimchi preparation, processing of sauce and seasoning/mix, packaging, and

storage. These appropriate plant layout for scale-up was drawn and discussed.

8. Consequently, DS was developed for the dipping sauce of the fried meat(i.e.,
chicken nugget) and salad sauce, but it is also expected to use as a spread
sauce, DS is expected to consume in fast food restaurant and also possible to
apply in fusionic food as a novel sauce. Moreover, SS developed for spaghetti
sauce is possible to use in Italian food like pizza and lasagna as a new taste
sauce, and also to use in Korean food like bibimbab, bibimguksu as a condiment,
On the other hand, kimchi seasoning/mix is usable for the spices and
condiments for the fried rice, kimchi mandu, and barbecue, and for the

substitutes of chili power and/or cheese powder as well,
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6) X &) MAB} .. e e 59

U 2] AR HIZEE] A ettt e 61
1) AMEFZFH L viPe]E "elqt ZA] recipe 61

2) Sauce$} seasoning/mix AR ZIX] MM o 61

7}) o)&betx W7} s 61

LE) Rl BIL 63

TF) ZFSR] BT} oo 65

2}) Sauce®} seasoning/mix A|Z-L ZIXJ2] 1R} M i 67

T 7] &4 9AE oA, QAory TR WL A& AR 67
) A& 71 22 oAU, FUF, HEFH HI 67

2) SATAE LA B s 70

3) Sauce®} seasoning/mix AH|Z-& 71;4,] FF A 73

2. 712 sauce$} seasoning/mix T 1S B i, 73
7l #E AE £ W FRARAL 73
L}, ZX] spice®E FHBAT]E o 73
1) ZHZ 0] BB AE oot e 74

2) ZBRIL] A RAIT b 74
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LE) EE 2R et 75

TF) B 2R e 76

3. EZ3} A& o] 83 S4UAE Z x| sauced} seasoning/mix®] AR .o .76
Th 2] SAUCEL] AR crrovrrororerimerneerereereere e 76
1) ZAR] SIULTY AR oo e e 76
2) QB HIEIH] AA e 77
TH) BARE AR oot 77

LE) HBHIEI] A s 77

TF) AZZAE B oo eeeeeresesessesesresneseneense s 79

3) o313 B4 W oA, FHSA BT} s 80
TH) O)EFBFA I e R—— 80

) et AR gl GoFA] BT s 80

TF) QDA Profile i e 81

1) AR F BA B2 MBL 82
5) FEEZA B oot 88
7h X Ze] SHHZA WE ZA BAHB s 89

L) ZFEAE] R HA e 92

(1) TIABES] BB} oiiiiiieresssssses s ies s 92

(2) OJBFBA] BB oottt 93

(3) BB TH T} oottt e g5

TH A A 0t oJH] ZE e e 97

L} Z0A] seasoning/mixX&] FR o, .97
1) 21X] powder®] O]BFEFA B oo 97
TE B2 R DA POWRE rerrerrerirreeerneineeeieesssesssesssses s sssse s ssene s ersss e 97

) EEAZ ZIA] POWAET ottt 98

2) 22X powder ARMFM MA o 100
3) Z1x] seasoning/mix®] H|R -, ettt 100
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71 TR QAE Ol MRRIH] AA s S 100

LF) OBFEFA BAd ooooooooeoviooonsssmseoasessesssssssssnnsseeeeee e smssssssssssssssssssssseeeee 101
4, 2%} sauce®} seasoning/mixe] JFE FEE HA s 102
7} 23 sauced} seasoning/mixe] SEAY W SEAT s 102
1) AH]R} HE BA} s 102

2) BEAA e et 103

7H) Z3X| sauced] AEO B O] B e 103

(1) BBEOE A ittt e s 103

(2) HR AT TSI} oo oeeeeescrseoeeee s eoseseee s mmeeeseseee s 105

(3) BRAIES] A oo 106

1}) ZV%] seasoning/mixe] AJZEO O] BB et 107

(1) BEEOE HA oot e 107

(2) ALAZTO BRI} oo eseesssssssssn ST 108

(3) ARATE] AMA oo e 110

5. Z1x] sauce®} seasoning/mix®] | F A3} EE MA 110
TE. ZIR] SAUCE revevrreemimimniineie et et scseeses st ss st saseeees TR 110
L ZIR] SEASONIME/MIK  wrvereerereereermineremetesistsetseasesensensessessetsasesesas e sbessceenssssncssssnsansossns 113
6. M A3 TEe Az TALE B AJAE ZAF T scale-up s 114
b AH|RE ZIZE BA} o s 114
i}, Zz'ii sauce?] ATufgtu] L FHFE T ] e 116
1) ZABBAZIH] oo ST 116

2) HF B E 117

t}. 21X seasoning/mix2] B W B FTAHLY Y 119
1) ZRE BIIH] oo e 119

2) EARRY AR e 119

3) H B T e 120
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1) %] sauce?] FUAE, dutAydE gl 37 HE B4 120
TH BRAE BA et s 121

UF) QBB B esoossssssssssssssssssssssssssssssss s 122

T BEZIAEL B et 123

2) Z1X] seasoning/mix8] YHMGE, TR B4 126
FH GEEAEE BLAM b s 126

L) BEZIAE A s 127

TE, A BB s b 129
1) 27 sauced] AA QA HE s 130
TF) OIBFBEA AEL BB} oot 130

W) A EA BB s 131

EF) BJABEL] BB} e 134

2) Z1x] seasoning/mix®] AF QA HE . 135
T}) OIBFEEA AEL BIBL oot 135

) BEF EA HI} e 136

T O ABES] BB} o 137

Hh, EAR] M G SEIITE O F e reesssssssss s 138
1) Z2x] sauced] EAA] A QA FEIIT o o 138
TF) BEAEZL AT oo sesesisssssssst s 138

LE) BB TIEE OB oo esasssss s 138

2) Z1Z] seasoning/mixe] EA] A Y SEI|F & i 139
TEH FARL A s 139

UB) BB TIBE OB oo nsssssss e 140

Rb. ZAENAE B e 141
OF. ZZ AP} EIEY] SCALE U wrrrovrvrrorrerirrrrresssesssssessssssesssssssssssssssssissssssssssssessesssseseeeen 142
1) F A EFY FF layout HE s 142

2) Dipping & salad kimchi SAUCEL] SCALE-UP «rvvoorrrvrerirrerseieressseenesssssisesssessssessones 144

3) Kimchi spaghetii sauce?] scale-up e 144
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4) Z2A] seasoning/miXe] SCALE-UPD i ieieseesie et 146

5) A sauced] ) BFH 29 e 148

ZE, AIFE L] ABAE e e 148
Al S B e et bbbt 150
APPENAICES oottt e e e s et e R e st e e nbeeenen e tee 156
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A1 AME

250 A7\ E BAUPY do] whet fele] GRS AP} WY 4
Z2 yol delzlon, 53| AlgHe] Wl ANt ol Athe] Hix EF
sta 28 2R AE, 2 48] fe A wleg £ de VT LR HI
olth. AMaFol ZE AEE wigstel ilvie} AL w3 AREE gold AP
o wEFe] Agog thd Bta g AW AYHFELE 48 F4 w3 7t
X £FE ERUCh 7X9 9 @3Y P o $aAR 23} o) ) o
2 AEshd, A3 Waknlzh 2 ol golA HEY Eul§ AATKI, 2)

FUHY FPJME Moldf4, uEl, R/ T FTILLE(2) HIEe
A2 Moldfrast BAKe AR ohs, 47, 13 5o ¥EAH] ¥yl 4
A oige, 13, SUE 52 U 4 gk 53, 4) 208 dPHAY e
of thyt d7ZArt Raxz et A& A4 AMIHE A ZAPE AYst
ZAEo 2 X7t AAAEHE ‘vl AF L2 &FI|IL YUe FAlolth HA

=2 =
o] ZU An|E A 151HELE AN, JgF AL oF 12%(18%HE, 1,3009
)2 Ax} 2717 AAED, 85 12,4768(1995) 2.2 nfd F7t FAlell 2AtH5).

ool MZ Tuhe ANAYL PG FA ATos 4] Hd ELe 2T
st FAskie wares Wus Qv AWHI Qen] B3, 2A AZIAY 22
2BE AL, Codex FAZ 27(6), 2 FA, EEBo] B 97 U A=
sgepd 2XAZ, A4 2o BY B4uHs 5 ue a7t WA ck(7-25).

zABAL Wl WEY, 23D 349 ANVEY FE VYL e B2
2] - 7bE AES olgo] gotdoel wret PAE Meld WY wEo] HiE Aenr)
AR Au|7F Z7F 24le] olth ol 7ol Algis} & ohzl oja AMAAZ
Qgtel W= 23 AL THE 27HI gtk oY WaAe] mal o] Eof
o) @77} olefsAunl AR D e, 2Ae HFo] L ojUlE Y 7z
F23fo] i AF(25)7 1 ojoln], o] SelE ZAE 0|8 o|F NBAEY B3
7 2493 Atk AALLRlE BAMW(2), APze|A(2), DHA(28), B
A EA A d(20,30), AADULA(3), AAFE(I), AA SE(33), WA
WAX(M), AASE(35), 2AMA(36)50] I S8 & 4 gled, 2 P

t

A

o

—
=
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aAd a0 AXE ol &Y A, WS MY L¥AERE E T EE E vt
v RE7F Aok a2y AxJE 2] Mgl AR F24E LHIUCHE ofF
saucell FAE W ZUAE o]-&¥ clIT AF/MY2 A3 n| A Fefolm(23), t}
gt 4nAt AFS AGY MELR B3 ¥& Zi= PA2AMES ALY AFY A
ojtl. olof]l L& o] &Y MEL AFE W AR /U2, ZAAY LuYE oh
2l AXE ol &Y THIIIA] ALz NUFHNHAE 2 T84 9 s Acta
€ 4+ qlch

2 dFolME olg BxE 4, U AR FF F P 7120 He i
£ 4oz A AzFP AR A4HE B AAARY EEHE A=A,
sauce?} seasoning/mix713-& A EEHH PAE SYHAEE R} J|E 2A
HEol A =3tA] BY S4AE AR gtz ¥ xpERE AxsiHn ol NAXE
AT o], Jguty, eH FIPUES ARl stach

BEHE UAE o] &3l SATAE 3 ¥ F4S Ay A 4 A= oY
3 FAg g PAax] PR A F7Y sauced HRIA M WP eIy 2
x| powder& A|Z3to] spice mixture® HLY¥Y 4 &= ZA| seasoning/mixE 7|35}
22 stedch. =3 Al=RE ZA] saucelt seasoning/mixE A A Fol HEAIFA Hs
Bt 9 £EEB S B3 ¥ 58S A& IR} st

e Z1x] sauced} seasoning/mixE FALE AHAM AHE, T|Hst, AdH|z} 7
3= ZAHE B HAF AU F5S ARSI 4EH @ AAAE AT AL S
Austa, Aetd7ABE B scale-up 5§ AE st} sigch

£ dFolA U 2R B 220 HA AR B3 ¥E FANEA 7€
A7} F48 AES dold tigd &2 BAURE ¥I33Y £ ohlel Y34
£ % ojgdt ARE AgY A IFAELE YUY, AAE oY 729
ExzogE AR Aol AAU AAEFS ol &% W, & A7 A saucett
seasoning/mixe 2| 2AE FAZE 31(50~60%) 7|& AHE 2EE A Est
Adch Zxe] Sd¢AE 9t 82 ARl sauce®} seasoning/mixE A RYFLET A
ote] s B8 MAR MEL2Y A Y AFHE A Y ojde], B4,
4e, 29 5 AL}t AFEY ol LU Bt A e YULANE fast
foodd, family restaurant% 2]24rgdofia] ciaddt Hejs o] 7|cjHrt.
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2% 4AE d= U 4UY

1. 48 8

ZAAZ AHEE M, ohy, 4% 4 oz £2 54 shU20iE A
A AR, TRFEE A4bsye 3F 2XFE AHE3tGnh A AR 7y
g3 (F) YL AES olgsidoen, dAY ol AHEEHE 432 85%2 A
dg 23 2H2sigch. 2R sauce W seasoning/mix®] ¥2E= AF2 thP ol
A Fstdct

2. X Az &
7b, AZZTAYY
1) 37 F57E ZAA=

B8 F 3430 275 E 3AE 4 AYsta(22), RAdde] g AA
g AR(ERA, ¥, 7huel, wAZRR)ste], 15T 29 UE F, YFAZ(4T)
StHA pH W AIEE RAPBIAL F5HANE AAIUTCHL

2) §3Y 339 A _

dEE el g48E(5%, 108, 15%, 20% wv) wi3e] AYA LS FFdn
AQujErt 71x2] HHEEA AT TESH= AJHoAM(21) AYuj A o
FeBtE B HF FF L dFstach

3) IRJ}F particle sizedo] a}E M x9} cabsaicin‘ﬁl}

At el AA IRXJEE 10, 20, 30, 40 mesh HE A3l sieve
shakerofA] E&3slo] 10 EX S E B, meshd T 9} capsaicin ¥arg S35 ¢
B¢ 44 & st

4) 4 W 5421 HAH

PE W 449 AAZAL 7] Ash, 4CelNd AR, 15CelN 40 hr,
72 hr, 120 hr WEE A1 F 4T AR 20TAAN AF 5 & 2ANM] pH ¢ A
=& ZAst4rH20, 22, 23, 24).

5) AZ2IFIZx 244
ol ol Rze] FFH, LX7HFY particle size, GHY TP ME, ©
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HAZN F AAE AR} olF VR A2IFBEE Adstdc
6) ZA2 &2 XY

$18Foln FFHE ZAAZRE s AR AR AYA HAH MR
(Mikro-Chlor, Ecolab Inc., St., Paul, MN., U.S.A. )& ©o]&, 7 AHIyLoz:
200 ppm, T FALLZE 25 pend] FEE AHEIIATH wiRE 4583 1%EE
oA 20Xt A F BEE Fof 3H o 25 ppn FEY il AR & F 32T
Bh 3 Ul 3.5%3.0 cn® V2 Axisia(22), B, v, A7, ¥E= 25 ppn B
o Fago] A T F AL vkt AL A2 B4t AL 100TC
oA 522t autoclaving®t F ZAE AR3IPTH13). @ viFAAE 500 g8 Ee
o3l xuo] UYL F 370 Eejoldd A7)0l wol 20To A HHEA|F|HA
Aol ARgsich. §7] ¥ =& 200 ppn BALE AHY S 25 ppn FAER
o] ARgstTh

L A2 AR e 4%
1) AREF 9 oigud AAANRE T EF recipe 1
AU ETAZ, AVEE= R 1Y FHAA(SE, TERL, A,
EZX)E st ol $4LE B/ € MEv AL 1HER 5
Aol 2tF 2R3 W AAA2FZEY AAAR FAARY BAH FFa18, 3
T YexY AAEE3 UIH S FAULE AEFAS 3T (6, 37-41).
oz ZURA W AduidES B3 HF VIR S AEslo 2t 2EE A= HH‘U‘H]..
PR FF, recipeE Wl ZAE ARSI LA(I5T, 40 hr)F ALAFF(47T),
1, 7, 139, 194, 25¢9] E=, pH, 4= & FAsiAch
2) 2] sauce®} seasoning/mixH| 2§ x| M¥
RecipeE del¥t 57 A ol (pH, dE, =), IS (VLY.
Vit.C, §714h), ¥ed FIHEEE, ¥ %, A)E B3 ¢ F4E B é}i]%

sauce®} seasoning/mixA]R-E& X2 AE31ac)

Tl ZA Y oA, B, F¥H FIE 44X
X8 7 4D AE wE F58 ¥, % N PR TS sauce A=
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E 9J8l, W88 23R HAE AgstEA oA HiHpH, A=, d=, HE, 7}

gord BRI, vit.C, 714 d ¥ BIHSEE, B,
g, A, 73R, BEYAE)E 33 olEY HAVAE BN =T A LR
pH, AtE, ARLLE JEL2 SHTUAE EF3IL Z TANEE sauce HZE A

Fola 4 A BHIEE 43St

i
Shid

3. 2% sauce$} seasoning/mix BE7|& gl

7t #E AFE o3 ¥ 824}

ol A& o] &3 AEH sauce?} seasoning/mix 4ol m|}SlER mf
U 49 sauce?} seasoning/mixE F4O.E sampled #33tA o olof #

A8 B3 (42-48)3 535(26-36)F FAlstAct

L. A spiced & VAI|E
28] 444 ©AE sauce?} seasoning UL $I¥ spiceFEFL FHYTAE 2
& o] &3l vF U A=X(49)F AUAI3I3cHAppendix 1).
) AXFY] sHAUE
x| 2HE 323 ZAF 300 olE 120 oL’} H wf7}R] rotary vaccum
evaporator(Eyela N-IN, SZ0|3e7|AFA A}, 57, d&)E ol &3l AFs33}
g3l o] wje] L& 60~70TolA ST
) X A=Y
7h) Bd3=
&4 A" s SZHAAZ(Eyela FDU-035, SZo|37|AFA AL F7,
d&)sto =&, N=& FFsAch
W) 43a=
&4 A Z2X§ ARXLEER 70T, 80T, 100C Q@ 100TojA 60F2t
AU AR F 70ColA ARSAA FAH oz £EEY, £2 9 Mg FY3iAcL
t}) 274z
4" ZXE expeller(A7} DA-502, FoltgdFA3AL, A&, ¥F)E
o] &3t ZAZE 23 ¥ 200 mesh seiveE BHAI o] RLAF H7std
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=722 E AAstgct

4, BZ3 ZAAE ol &Y 47’6“%1’?4]% 21x] sauce®} seasoning/mix®] HZ
7}, AA sauceE—]v AH=Z
1) 2 slurry #HZ
Az ZAE LA 2A slurry MZE AT HAFHY AFYHS
Adsty] 93l 3712 WP & A&t TH(Fig. 1).

Expeller(0SCAR DA502, Dong-A Industry Co., Seoul, Korea)& o]&3}o] 2
Z3 AL (KJ1)&} juice extractor (Juice extractor, Hamilton Beach Inc.,
Washington D.C., U.S.A.)& o]£3le 2AZF AHAL(KJ2), 28] Mixer
(Magimix compact 3100, Robot Coupe S.A., Bourgagne, France)& o] &3t #
2z gxn adiE ¥ F(KSI)F AP E ZAA slurryE ARsSHYch
E olE Fo FEUY, ZHE, AH24E WU LA 1P E IS &P A

Z A slurry AR WP A3ty

Kimchi
Expeller Juice extractor Mixer
Cutting
Crushing Crushing Grinding
Expelling Extracting Mixing
Seiving Seiving Blending
‘ No seiving
Kimchi juice 1 Kimchi juice 2 kimchi slurry 3
(KJ1) (KJ2) (KS3)

Fig. 1. Three different methods of kimchi juices and slurry processing.

2) & wighy] A%
oq3 dujdEe B3 FAEE Y, FARL s48dE AA
slurry$t 371 Y874 & st £3'8 sauces AXSIATH Z SPE=
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aigtel|E daigt 329 sampled HZF, BH5BIIE B3 Z sauce sampled 7}
A e A4E RA FL 7 sauce?] HAHFOE M HF sauced] ¥E WU
Fugul & A5t AzFE=E st
3) olx3ty, d4y, BF B} _
E ol5o] o]tz odoka Byl g WeHIHE AAISISL QDA profile(50)&
243t
4) AR A¥
2 %] sauced AR ¥ Zz} 500 g% polyethylene plastic cap(74l4t
d)del Yol o]EZ 30U H¢t 4T 25Col 4y AAIHEA 64 UHLE
AU pH, 4tx, A= @ TBA 7}, o] E ZAA, BeB7Y FE 54 9
Ao B ok},
5) 7t A g
7Y) ZAFe stdzZol ulE £ S
2% sauce?] M FAHol VY AFE 93 FuIAR $£4 AzW
AHNEE o] &3l g ARNLSE Deldted LAFY GBPAFE AH
Bt RNEFL AzENAIC Y oplE ¥ F £&FolA 60, 70, 80,
90C oA 10, 20, 30, 40, 5087 Ntd Az sl Jtdol B¢ ¥ ZE= %
BolA A&stA YZsda, olE& I YEF|oA 121ToAM 1583 FIFH
gl 2AAEH ¥ WE3l 30T ¥l AN AL 7t 2 wE
E4 BEHHE AL
) ZhdA el 27443
AlE2A(51)0A BAIH sauceR] B X AFAE A td=AE
AR5}7) s o7 2 2AS2 (70, 85, 100T/20 min) & A 2|3t sauced] o] ¥}
H, A H7l L oPE AAE B3 35 F sauced] @HE 2EE Ao
th A3 ¢ AuIAE
ARE NgRPAe g Ae® sauce(FS: 70C, 20 min, RS: 100T, 20
min, 0S: 100C, 20 min)& 37C ¥27]o] AAsln 5¢ H o2 n]PEHAL o133}
A #H7l, FHIE st AL L A ZESHAUCH

L}, Z1X] seasoning/mix2] A=

i
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1) &4 <AlE ZX] powder A&

Mixerof A} Q& S48 Zx| slurryE FZBUZX(Freeze Dry System Model
77530-13, Labconco Co., Kansas City, MO, U.S.A.)A]# 30 meshE -22H(1C-3000,
QAT F -20Co] ARSI GFAZE Aslo} 70T, 80T, 100T, 100THA
6027t AulAZ F 70CoN 4 IFARE AAY F food mixer(I1C-3000, T
AxHE Este] S ©AE ZA] powderE AHZ5tAct.

2) A powder?] o]¥2H B

Aupg oz A2y X powdero] cthaf ol BP(4E, ey, 23]
, PH, capsaicin, €&, 7M41¥E)S FESArL
12} powder AH|Z¥WH AA
povder 23 o EF2 AA vz U AZY powderd] o]
23t 232 powder ARY-E APt
1z 24 4%

7}) F = vyl A3

o] AES B3l ZA| seasoning/mixe] AHXYERE AL, 70ToA]

AEAZY AN powder ol §lel 2 A seasoning/mixs] wihIEE 3T
sample H|XF F [ BIIE A28t 3R] seasoning/nmixAZRE ¥ 74 U=
wiul & HF FYstdch '

) olziety B

N
e

fr & oY

¥, 23

3)

N

“q°.t'.u

| ==
I

4)

=
=

2

Y, 2E) 9 oA BY(pH, =, 7H84 13 )L 245

5. 1% sauce®} seasoning/mix%] 7} E£F HF
7h =L W §-8AF
22x] sauce®} seasoning/mixoll #|I Au|xle] 3 FAM317] ¢35l 250 S
e Anixt MER] RAME AASIECH52). E 71X sauce?} seasoning/mixe] 7}
B HGEoFE AR HF ol 83l BeBIE AT
U HE adE E5 A%
AH|2L 3T 2aL 9 AR Agoll L3 A Fol BE FeHIE I AA
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sauce$} seasoning/mix?] #ZE 4tg3} EHE HA3IHcl.

6. #F A3t F5 A2FAE HY, AYE A} U scale-up
7} 28|zt 7|13 E RA}

Z A3 EEo2 MAY DS, SS, KSO 2wz} J|ZE ZAKS0, 52)& A

stolch
Ll A=y 2 HE 3P HY

Al 3T Zab gl AR] Ao FEY F ReHE B AR HF A

dzt E59 e I E AT HPsla, FF=EF st
oh QR W YAEE B .

H}EAds EHo2 HAH DS, SS, KS dWHEES A.0.A.C. (53)Hel E31
#4353, GC-MSE ol &% VIEEE &4 - FFslech

el. AE AR

HZ23 T8 MG A P HE(54-56) =2 3lod DS, SSe ztZ 5, 7d T4
0% &E 8%, LE 4T, 27C, 37COA 50¢, 609 E4h, kst 7d VHLE FE
80%, &% 37C, 47C9 2¢ H¢ 3237 (Constant Temp, & Humidity Chamber
SH-201, Human coporation, Seoul, Korea)ol A A3lHA] ol#3tz T3, ojAdFY
Mg B3 AY GBEE AESAC

o, =3 A 4 /I A&

2 %] sauce EAz] HAL $)3] polyethylene plastic cap, F2|32 Alg3] B
gtom, KS& XAz} MAL ¢35l polyethylene/aluminum/cast polypropylene film
(PE/AL/CPP)2} polyethylene film(PE)®] EAbaj(57)0) R@sled 50To) 7U7 o] 3}
33, n|BE, FSHILE AASHgcCh DS, SS, KSE Z &6 AASIHEA ARd A
EE T Qo valued} £F7I%E &SI HATH54-56, 58).

vl ZAd 4
HF Ay 2502 AFH DS, SS, KSY ZAE B4 HAISch
A}, Scale-up

#Z g3 8o MY IS, SS, KSY FH YA layoutd ZESIZ, Z

zt g % i DAY scale-upg 3ttt
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7. Alg W
7h ditdE
%], ZX| sauce?] 79 blender(Osterizer 16 speed blender, Milwaukee, WI,
US.A)E #335l 6728 AXE # ¥ WYhatman No. 2 A2 AGdA &F 288
SHETH59).

1) =2
AR o +£82 105C AU7td ARW(60, 61)2.2 &Fslgct &, A=
1~2 g& u|e] S F3 HPFo| FHS] 281§ 105C dry ovenoll A 3}ako] H uj
7HA] ARAFA ot Alog £F g F3igct. olnf stdo st AW Fa

& TEUFTLE AFAL kAol oste] Al4tstact

AZANERA () -AZFAEF A ()

NEEA (g) x 100

28 _
T

2) Rehy
A8 F9 2 Kjeldahl WY (60, 61)of 23 F3tddct. Alg & 1~2 g
& Kjeldahl 3ol Y31 30X ¥ 0.1 N NaOHZ FHF3}e] 0.1 N HCl E&ELN0
2 AT ¥ 4u]" 0.1 NHCIY Qo2XdE & AAarg F3Ict

(A-B) X FX0.0014

S X100

Crude protein (%)=

7104, A £ Ago] £H[H 0.1 N HCl FELAY ol
B : Blanko] £H|®H 0.1 N HCl &892 nL3
F: 0.1NHCl E£8£99 factor
S : A= FAH(g)

-3
ZA| v} Soxhlet &4 (60, 61)o] 25l &AslHct &, ANFEE LB
3 o] 105TCoA 3 $7] 232 2/38 2] etherd 71312 WA A
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A% ¥ 90T A7l FFRo|A o 1041 Bt A F&3)9c)t F&0] RE Z
b F 2ESLE ether& H+e water bathAolA BT 3Udx|7l ¥ 105C dry ovenoll A

oF 1217t AR ¥ desiccatorolA] 30 min WWidle] #Fakg T ¥ otz ule}

A (og) = TEAZFAANTA -prjojstar |
A& 24 (%) = A]ig]_,;,ﬂ(g;‘ X100

EZ
ZHRE A0AC.(53)8] PHol Estdrh. &, AR 1 g& BFsto] 125
HSO0SH NaOH 8102 E3j2121 ¥ DAL Eo} 33}2ol Yol 550CE HHAY ¥

ZMRe] FE thet gol Fetgch

o
do

4)

l

241400)- BHLRAGIRIRA (D) .10

5) 23

Alg F9 HE2 AP (60, 61)2F stgct F, AE 1~2 g2 ©lg

HLE T3 B =Rl BY3| 2isle] 600C 2ol Yol H wizlx] 3}
7 otz oz HNE g Foigc

A

w0y DRFYE () -EIh 3Rk g)

6) 4=
A= Mz A(Colorimeter CR-200 Minolta Co., Ltd., Osaka, Japan)& o]&
sl L(HBE), a(AAME), b(BFAE), AE(Color difference, Mx})E ZAstE 7, o]
o A}gRH EEWAS 1=97.75, a=-0,38, b=+1.880]31rH62). '
7) pH
pHe pH meter( @34pH meter, Beckman Instruments, Inc., Fullerton, CA.,
U.S.A.)E &3 3I3TH(63).
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= dEB¥=5 A(Model NS-3P, Merbabu Trading Co., Ltd., Japan)< o]&3}

£

7184 13 E ek refractometer(No, 507-1, Nippon Optical Works Co.,
=, &
=

&g staAch(64).

Ltd., Tokyo, Japan)& ol&
10) AHE
AtEX= A 0.A.C. (53)4HE o]83l &ASl] lactic acidg] *¥eFo = L}
epadct.
11) TBA value
TBAZ7}: 2% sauce?] R AL Bligh®} Dyerq(65)e % F&3}d
spectrophotometer(JY 138 Ultrace, Jobin Yvon, Lonjumeau, France) 530 nmoj|
A FEREE EAST I HFkol 1002 3 A& TBAVIE A4 TH(60).
) O =
o AET SZFAUES FFIFLE 22T AR 20 goll 180 oL 0.9% 2|2
+E& B3 homogenizer(PH-91, SMT Co., Inc., Tokyo, Japan) 10,000 rpmoijx 287t
FAAF|Z, 108f FAHo=mw 3 F ZEJ4E= plate count agar(Difco
Laboratories, Detroit, MI., U.S.A. )& o]&3%}o 30TojAl 3Y ujer¥E 30-3007)2]
colonyE FAT vjAE AFdle BIETE stgod, tRAIFL Chromocul t(Merck
KGaA 64271 Darmstadt, Germany)& ol85tod 37TolM 48217 Wl ¥ Asteich 2
Ar#& Lactobacilli MRS broth(Acumedia Manufactures, Inc., Baltimore, MD.,
U.S.A.)E, 2 W o] 4= potato dextrose agar(Acumedia Manufactuers, Inc,,
Baltimore, MD., U.S.A)E AM&3le] 30ColA 72417 wig}t F Al4stdAct. 34 g
AYste At F HIFAE AHSSIATHES, 67).

L 7171 24
1) 3=
AYu)F2e] ZHEE texture analyzer(TA-HD, Stable Micro Systems,
Haslemere, U.K.)& ©}&% cutting test(68)Z 51 WHE 233l 2 F gAAd =
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A& 23} gt Table 1).

Table 1. Operating conditions of texture analysis

Instrument TA-HD texture analyzer
Mode Measure force in cutting
Probe type Knife
Test speed 1.0 mm/sec
Force range 1 kg
Distance 10 mm
Sample size 4X5 cm
2) felw

e

$eWe AR 5 gol n-hexane 30 oLE Jheh 183 WY TYPska, 6212 ol
A XE n-hexaned HAZHE LB L 23] SIS HAF R YRS
n-hexane® A AsITE o] ©x] Aol 80% ethanol 200 ul& 7}t 70T F&Atol
A BEAA ethanolZ& B3 THA] 100 oL 2] 80% ethanol& Y3 11Xt #FAZ
Z othanolZ2R+E 25 Ro} Whatman filter paper No. 28 o{Z}A]#A rotary vacumn
evaporator (Model A-35 Tokyo Rikakikai Co., Ltd., Toyko, Japan)& o}&3lo &
st} o)A HPLC] £5F4 10 nLE A L3}3 0.45 £m membrane filter® 343
the 3 oo 10 L& HPLCOl F¢Usted &A3Act &4 AFoM €2 chromatogram
< glucose, fructose, sucrose, maltose(Sigma Chemical Co., St., Louis, MO.,
U.S.A. ) E 2892 chromatogram A2} v dte] AaFslgrH60, 69-70). THRALS
t}23 Zch(Tables 2, 3).

Table 2. Conditions for HPLC analysis of free sugar in kimchi

Instrument Model : Waters 600 HPLC pump
Column Carbohydrate column (300X6.5 mm)
Mobile phase 75% ACN(Acetonitrile)

Flow rate 0.7 mL/min

Injection 10 L

Detection ELSD
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Table 3. Conditions for HPLC analyses of free sugar in kimchi sauces

Instrument Model : Waters 510 HLPC pump
Column Shodex Asahipak NH2P-50 4F
Mobile phase 75% ACN
Flow rate 0.8 mL/min
Injection 20 pL
Detection ELSD

3) /714t

F714k2 A2 1 oLo] FF4 1 nLe} acetonitrile 4 nLS A vortex

nixer2 1&¥Z L ¥ 7,000 rpnR 587 YA E 2| (MEGA 17R, Hanil coporation,

Seoul, Korea)A]Zl

¥ nmillipore filter(0.45 m)E %A1 * Sep-Pak C18

cartridge(Water Corporation, Milford, MA, U.S.A. )& o33l ezt e RAS

2 EA3lgcHTables 4, 5). o] w} {714 EEEL lactic acid, succinic acid,

citric acid, acetic acid, malic acid(Sigma Chemical Co., Ltd., St., Louis, MO.,

U.S.A. )& AM83TATHT7L, 72).

Table 4. Conditions for HPLC analysis of organic acid in kimchi

Instrument

Column
Mobile phase
Flow rate
Injection
Detection

Chart speed

Model : Waters 600 HPLC pump
Injector : Waters 600 HPLC controller
Detector : Waters 486 Absorbance
Aminex® HPX-87H (300X 7.8 mm)

0.08 mM HzSO4

0.5 mL/min

10 L

UV @ 210 nm

0.5 co/min
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Table 5. Conditions for HPLC analyses of organic acid in kimchi sauces

Instrument Model : Waters 600 HLPC pump
‘ Injector : Waters 600 HPLC controller
Detector : Waters 486 Absorbance

Column C-18(4.6X250 mm)
Mobile phase 0.01 N H;SO,

Flow rate 0.1 oL/min
Injection .2 plL

Detection UV 210 nm

Oven temp. 60°C

7h 37 & &€ 4 &4

7] HAEE XZSH7] ¢85l dynamic headspace A4 (73-75)0F,
Purge-Trap SystemQl purge & trap concentrator(Tekmar-DOHRMANN, U.S.A.)& A}&3}
et Al2ol sample 20 g& |3l AAZ puringdldA 37 J8£E& 23143,
oluf mount?] &%+ 35T, bottom, value ¥ line & 2z} BRo] &5 B 100CE
1AslPg o stand-by temperature= 30Co|3lE A3}t puring gasEA= 30
psi] A4 E B 50 ccE F43t 3022 puring 319 Tenax-GC7} Eoidle 3t
of }718&E FHAZCL F& F & AASHY] $18lo dry purge§ 187 44
stalch. F3" 7] B8 ¥ A7) st FA|E 100ToA du7td 3tz
180ColA 437 71 €3 4lA] stedct. Purge7} $F5H Fofl trap Ul ol gl
+ HIEHELS AASHY] 918iA] 225TColA 8&2F conditioning A|ZiTh $dd 4
2] IF 7Hs8S WA sl TH FA4o] #EW A8 2HAY ¥ 105T
dry oven Aol H AZAIA BelgEol Yeg T2 WAE ol Tl F Agshr
Dynamic headspace YT FZH sampled] FUAHIIHES  GC(Hewlett-
packard 5972 series)& ol&3}o] He|dles, B2 AL Table 632} Ut}
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Table 6. Gas chromatographic working conditions for flavour

analyses of kimchi sauce and seasoning/mix

Instrument : Hewlett-packard 5972 series

Column : HP-innowax(crosslinked polyethylene glycol)
Carrier gas @ He, 7 psi

Oven temp. : 35C(2 min)-2.5°C/min-160"C{10 min)
Injector temp. : 180T

Split vent : 30~25 mL

Detector temp, : 280°C

Water bath temp. : 50T

L) 871898 5%

Dynamic headspace’{ 22 XY FIZEE TSI 3l Gas
Chromatograph Mass Spectrometer(GC-MS)& A}23lo] B39 t}(73-75). GCOlA] mass
spectrometer(MS)Z. A && £¢317] $I% interface 5= 200CE 3193, oluf A}
&3l MSe] RZzxAL Table 73 rh 6CY ZEJVIZ AMEY FIDOJA o
chromatogram®} MSejlx] ©@o}A Total ion chromatogram(TIC)E A% uja3dly] 93 R
%2 index EAZA] Nalkaned AME-3}git}. WA NalkaneZ GCofl F¢3I3-& ufl FiDoj
A @olA|&= chromatogram© 2-F-E] 2}7te] Nalkaned] o F§ A|7HE F3tgich 4,
53t Nalkane& GC-MS systemof] $¢3}o] total ion chromatogram® ZHE dojxj:=
o 75 A ZH& GCo FIDol 2j%} chromatogram2} v]dled 2t 37]8&o iyt Ach3
l HEE AjZH(relative retention time)E Al4lsle] 2z} Q&L HFEE A AAL
slgict. o] whH 2 dynamic headspacet] & Z headspaceolA] L= 37| ES ujuts
E3lo G6CY injector portE AZ AlA MY ul void volumed] 2}jo]& WABS= o
F& A A5 B3 ¥ 5 & WHolRE £ MY o WHE AHE3ta
th ¥7] & T3S Kovats Retention index(76)& FZ3}e] FA 3t}
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Table 7. Operating conditions of mass spectrometer used for the identification

of flavour analyses of kimchi sauce and seasoning/mix

1. Instrument : Concept II(Kratos Analytical, Manchester, U.K,)
2. Setup source

1) Electron Voltage : 70 eV

2) Resolution : 1000
3. Setup scan

1) Mass range : 50-300 m/e

2) Maximum mass : 1000

3) Heat temperature of detector is set to 8000 V

4) Scan speed : 1 second per decade

5) Scan using : digital analog caculation (DAC)
4, Data collection .

1) Data collected as : nominal

2) Filter : automatic set to 30 KHz

3) Mass defect : 0.5 amu

4) Accept peaks up to : 3.00 times resolution

5) Minimum valley depth @ 10 mv
5. Acquisition sequence

1) Delay to frist scan @ 1:51

2) Maximum running time : 100:00

3) Maximum scan : 10000
6. Data handing system

1) Computer system : Sun operating system Ver, 3.60

2) Library : Wileynbs(National Bureau of Standard, Washington, D.C.)
7. Mass standardization reagent : Perfluorokerosene

(BDH Limited Poole, England, U.K.)

5) 484 wleha
7Axe] mlepl Ce AEFFHol Y3t WP =(51) AR 10 olE 5%
metaphosphoric acid@el o s E§F % 50 nLE L3} 2,000 rpnofA] 1027 LR
2] (Union 5KR, Hanil Science industrial Co., Ltd., Seoul, Korea) AlZl ¥ 1 At%
=

olS pillipore filter(0.45 m)E EIAIZ F oleje} T R7ALE=
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(Table 8). o] o] ¥£FF2 L-ascrobic acid(Sigma Chemical Co., Ltd., St., Louis, MO.,
U.S.A )& AFEslgc) o] o AR column Waters Corporation(Milford, MA., U.S.A.)
2] u Bonda pack Ci18(125 A 10 ym, 3.9%300 mm)& AME-3}%IcHTable 8).

A sauce®] 4878 HWIEIHIZ ZA| sauce 10 g& HIEIY] &4 £uf AYe E¥t
3lof Algojo2 siorh o] ARYE 50 L2 FE3H 2,220 rpmollA 1083 G EE]
(Union 5KR, Hanil Science Industrial Co., Ltd., Seoul, Korea) A|Z] ¥ 11 AZaQ
millipore filter(0.45 m)E F2A|Z F c}e] ZFACE 10 uLE FYUst] L4
viEt §%g T3t%ichTable 9).

Table 8. Conditions for HPLC analysis of Vit.C in kimchi

Instrument Model : Waters 600 HPLC pump
Injector : Waters 600 HPLC controller
Detector : Waters 486 Absorbance

Column ©Bonda pack C18(125 A 10 /m, 3.9X300 mm)
Mobile phase  H:0'

Flow rate 1 mL/min

Injection 10 L

Detection UV @ 254 nm

Chart speed 0.5 cm/min

Y0 ¢ 1L including 1 g 1-hexane sulfonate and 10 ml. MeOH +

10 mL acetic acid.

Table 9. Conditions for HPLC analyses of water-soluble vitamin in kimchi

sauces

Instrument Model : Waters 600 HLPC pump
Injector : Waters 600 HPLC controller
Detector : Waters 486 Absorbance

Column C-18(3.0 x 250 mm)

Mobile phase A = 100% water (contained 5 mM picB7)
B = 60% MeOH (contained 5 mM picB7)

Flow rate 0.5 ml/min

Injection 20 L

Detection Uv 270 nm

Oven temp. 40T
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6) F713
AEFHGL)l 3t AP FAY F HLE WY F FAsid &
2 A4 F HCl 89(1:2) oF 10 ol E 7I5te] $&4} ol @d3] F4 AzAIFch o]
BZEo] HCl £9(1:4) &F 8~10 wLE 7}3t] 87t 7143t ¥ A3t 100 mLo &
stodch FAIE ol tiME 22 2L 3t AIHEYE Rysidct. BHzAL
Table 102} e, ICP(Inductively Coupled Plasma) Atomic Emission Spectrometer
(Spectro Flame Moldula, Germany)& A}E-5}&ich,

Table 10. Conditions of ICP analyses of minerals in kimchi sauce

Classification Condition

Wave length spectra Na : 589,592

Ca : 373.690

Fe : 275.574

P :178.290

K : 766.491
Gas pressure Line gauge 400.00
(Kpa) Coolant gauge 200.00
Sample gauge 280,00
Pump speed(rpm) 800. 00
Nebuilzer gas pressure 280.00
Carrier gas flow rate (1/min) 0.85
Pump rate(l/min) 1.8
Integration period(sec) 8.0

7) Capsaicin
7}) 2327459 capsaicin B3

Capsaicinoidff AR & F(77)8 uwhol] &3l Zt A|l8¢ 1 g8 2
7HFo] otMIE 15 aLE 71819} 5417 B¢ AR(0T)T F A5AS AYSFINR &
F3tedch & Eol wehE 5 g 715t 0.2 i HPLCE WEZ o2 ¥ HPLCE £
Astgct. o] wje] HFEFELS capsaicin} dehydrocapsaicin(Sigma Chemical Co.,
Ltd., St., Louis, MO., U.S.A.) AEol23l, column MerckA}(Darmstadt, Germany)
HEE ol-§stgich HPLCo 2%t #4222 Table 113 Zth
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Table 11. Conditions for HPLC analysis of capsaicinoids in red pepper

powder

Instrument Model : Waters 600 HPLC pump
Injector : Waters 600 HPLC controller

Column Lichrosorbe Rp-18(5 im)
Mobile phase Methanol : Water(70:30)
Flow rate 0.9 nL/min
Injection 10 pL
Detection UV @ 280 nm
Chart speed 0.5 cm/min

L}) Z1x] seasoning/mix2] capsaicin & &

Capsaicin FHE & H(77)¢) WY& Aot AZY QA powder 5
goll acetone 15 wlE 7ISt BA|ZtEQt JERG ¥ 5 wE 2sld FU &2 ¥
methanol 5 wol& 7}8le] 0.45 im membrane filter® oJ}A]7] ¥ Sep-Pak C18
cartridgeE E3}r]# HPLCE A3} TtHTable 12),

Table 12, Conditions for HPLC of capsaicin analysis in kimchi powder

Instrument

Colum

Mobile phase
Flow rate
Injection volume
Detector

Model : Water 600 HPLC pump

Injector : 717 plus Autosampler

Detector : Waters 486 Tunable Absorbance Detector
Data Module : Millennium software

Licrosorbe RP-18(Merck)

Methanol : Water (70 : 30)

1.0 mL/min

10 ¢L
UV 280 mm

ok BEAEA

Teh e anlAtEA dUAU FES CEUTHS0). HAZ AFAGA A
A AEe] ot dF W el 208 vlg3 AEAEY A JHedE A= 3
7] 93t FPA= F0351A ol&H gl ZHM B Q¥ kimchi sauced}
seasoning/mix®] Zdoll glojA FAPA, AF wign 23 ¢ 23}, EAS4E F
A I 4ujat de] § A AU A Hayt PePRAE oteliel gol A

1=

1) Zx Az widu] H3

5702 x| widtu] F x| sauce®} seasoning/mix®] FAEQU AXE A3}
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. 2] QDA profileE ZHA3l7] i3t EH 1459 AFTFUU tidAE
panelR o8 MAFstn 72 gh(AAe g, gl wgl Agt, wien), Foj(A
AAQl #u], ehitm], ERihm), texture(FE, MY, THEE), dW(F2 3=, A
s, Ael AE), ripeness(SAE)] T3t 71Zx Y EAAZEE 5BH
ol th(Appendix 2).
2) 721x] sauce®} seasoning/mixe] AB}X} A& RA}
Z1x] sauce®} seasoning/mixoll T3F Abv|x} S NI} Hstod, AL
A7) - w3 g 20~50the] el 2508& iAo E 20008 3¥ 19FE 30¢ T
482} AEZAHE A AIsHeltH(Appendix 3).
3) 21X} sauce®} seasoning/mix®] #F 413t 5 U »in) A3
A sauce®] HF Atd3t BEH MRS o 570 ¥E(, ¥u], A, 43,
g3t shsad)ell tiste] 7Y LR 4R} IR ZAME AAISH%THAppendix 4).
%] seasoning/mix®] #F wigw] AAE s A, ¥yum, 9, AL IZ=E
Bslo] 5uYe] BEBIHE A shATH Appendix 5).
4) 21%] sauce®} seasoning/mix8] A F JHH FA HH .
2 sauced] A 2 T B W e JUIE MAsid AL AT
79t BUY panel RYE IHOE s 4T HRFNEE JIRARE AN ©)F 2
Lxo AFH(27C, 37C) sampleE-L vlasted M, o, &, AAHA 7|Z=xo tfs}
of 7dY o2 UeYIHE HAIsISrHAppendix 6).

712] seasoning/mix2] Z-$ -18C HAARE 7/EAEE AHASta ol 37T, 47T
of &AM samplez}t wsle] A, ¥, gl HAAHQY 7|ZxE 10FYPL=E WeHIE
A Al stedth(Appendix 7).

5) #F 4143}t E5 &R} V1EE &AL
Z02] sauce®} seasoning/mix8] AH|2} J|ZE ZALE ¢3lo AHF T, I
A AAFQ J|Exo] thste] 7RYPLE MAStden, o& AEEY HF/AH} A
Y FujAlARE Q*F}&E} Appendices 8, 9). ¢1 A& SAS programs ©|§3}
o] one way anova® 4H2A ¥ Duncan’s multiple range test& 3}40.m(78), M
A ZAHAE YEEE EASSCL
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Aqs3sdda d as

1. A Az &3
7h Az3EHY
1) AZFFE AAA=R

A el wiet pH, =7 Eited ole 74 F4 Aol e dxy A
(7hte] 11.3%, EA] 11.5%, A)-F 13.5%)2k A7 2G4} Afo]2 AR Zeg Ho|ny
AZFFE BeAAEY F3 Aole AdAT A shte|dRE AT Fo]
S84t 2€7F A7 A JEhuith A olxtdes WX, shvte], HA+
7hdeEl(l:1(w/w)) Al 222 ZARAE AXY F, FF7IRE A3 94, i) EY2
o] 71Z=7t 23 (pK0.05) 2.2 71 A Uehd o] T E AALes HdAYstd

=2

2) 3¢ 3R HAR
B=E de|3H(5%, 10%, 15%, 20% wv) Lol HFguFe] xzhd dx¥
3 gl Jufe] d48 =& HF3tdcth o o 4 FE YL dxEE 4AF
o] Rujul(wv)E Yepd oz, A&H VUL (EE 85%0]4}) ZRofl Al G=A
2 ZFA o= 4.5% 9% 14% 18.5%2 =AY dxol= tid o)y} algich

53] €342 4 25, ey FA, €F Y42} w5  packout ratio W
W R4 Sol WU UE e olg FUNL AVY Y= el oABoU
o8 WESt ANAAE AL FUIA RAAA FFY A3, =& d &
+ 1JEls G 5%2] dolld A FF S3A T Folx 2.2%2
HEg AL 1052 Z-E 2047, 1558 F9E AL, 208 B¢+ AT F=7}
Foid wj2e] @Ev} wo) =@t Aol At).

Zh 2o ZANAN 2L dxo TEditels 2 AUADIY AY4Y EEUt tiE
7] BB ATE ol AE zojr} UL AOT BT I e AEE F7|RE
JQHEOZ L}xo] texture analyzer® A3 tHTable 13). FUY A Ztoj ciyt 7
237Ee 457 F/MEsE Acia Baso odxgh(2l), 3xof =¥t AlolMe ¢
=9 A Erle] S dol MAERrEE Aol tf FEI woton £7]FEe
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A%, 15%04 10417t Al Aol 718 AE7 BT T theol 10%ol A 20412t el
2, 20wl 4 3417 MRl B, Swold 53A17 AU A& £MArh of o FAAY wiR
Z7] sl o 0.5+0.15 co, YHELS 0.3+0.1 cogdom AAuje] Fxieo] ulsy
Auize] Fetee 2u) o]Ao R ARFAT. EY E71% ARFoINE AEY 2
ol7t glalth olaeld FUR @AY U TAECM 484 HE UL s
(21, 37) @AY w2 JAY A= oulAge B VA Bl A
textureol & F4E B 105 A48 AoA 2042 L& Aysteict.

Table 13. Effect of salt concentration and salted time on hardness of

Chinese cabbages

Force(g)
Group Stem Leaf
Raw Chinese cabbages " 4862.93 2334.16
Brined Chinese cabbages with 5% brine for 52 hr 8776.48 3659. 26
Brined Chinese cabbages with 10% brine for 20 hr 10149.73 3394.31
Brined Chinese cabbages with 15% brine for 9 hr 11728.93 -6337.47
Brined Chinese cabbages with 20% brine for 3 hr 9303. 69 5548. 37

3) 323%7}F particle sizel o] WE M E 9} capsaicinH ¥}

AR A7E NxE gAY HE4E L, a, bho] th I 4
dr}l. T XIMEE particle sizeE EXEE ZARE A} 10~30 mesh Apo]] U=}
277 dAel 9wE ANHT, DEMF YA/ EE P capsaicin
dihydrocapsaicin®] #3-2 823 (p<0.05) 22 xlo]7} ¢lgithTable 14). o]4doilA
137+ meshdoll whE capsaicin §&Fe] Xo|7} ¢loBR wjEslo] g mA|A|
AL Aoz B YA FYA W I}uE 2ste] 10~30 meshd] ARXIIFE A
A 3tdct.
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Table 14. Capsaicin and dihydrocapsaicin contents in red pepper powder with

different particle size

Sample'’ Capsaicin  Dihydrocapsaicin cap::?i?hoid egﬁ?g;iggg

A 10.70%0.71 10.13%1.87 20.83%2.58 16.78%+1.93
B 9.50+£0.13 10.52+1.28 20.02£1.41 15.81+0.9
C 9.79£1.06 10.12£0.08 19.91+1.14 15.86+1.11
D 11.36%1,.24 10.67+1.15 22.03+2.39 17.76+1.93

Up: above 40 mesh, B: 40~30 mesh, C: 30~20 mesh, D: 20~10 mesh,
2)Capsaicin equivalent was calculated as sum of capsaicin and 0.6 times of

dihydrocapsaicin contents,

4) a4 P21y

4ColA AR A3} phet =] wHHIt AL A3, 15TelA 40 hr,
72 hr, 120 hr WEE A3 F AMEE 2ZAR AHTable 15), 72 hroll A& ph7t
4.2~4.3, =7} 0.6~0.8%2 Yol om, 120 hrollME pH 3.7, AZE 1.0%01¢ 2
2 A pHet A= E XIEtgR, 20Tl AR A} =Y 4o e YR
ARAeE HASHYEE F{MA 40 hr HEF 4ToM AP W& A
steith o] S(24)Ae] Aol o3 10T W& 30Q7%0] 44 A7) (pH 4.3)0) o)
2gon], 2(43)8 Aol spa F&r|o] =] 5C UEA] 23] £,
15C WHA] 3do|, 25 T WHA| 48A]to] A QEYTtT ¥t ol& WEE 25

A5k n|AE 2] Azeigule] J3}E A LSS HojATH24, 66, 67).
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Table 15. Changes in pH and total acidity of kimchi with different fermentation

conditions during storage at 4T

S Al) SBZ} SC'J) SD“ SEB)
St&r;ege Total Total Total Total Total
(day) pH acidity pH acidity pH acidity pH acidity pH acidity
(3%) (%) (%) (%) (%)
6.05 0.25 6.01 0.30 4.35 0.6. 3.87 0.9 511 0.63
5.80 0.34 572 0.34 4.30 0.65 3.80 1.05 4.26 0.84
580 0.33 541 0.38 4,24 0,65 3.75 1.10 4,12 0.89
570 0.32 5.40 0.39 4.29 0.75 3.70 1,10 4.03 1.07
5.7 0.35 4.90 0.45 4.20 0.80 3.70 1.00 3.96 1.21

o DN

YStorage at 4C.

2)Stor'age at 4C after fermentation at 15C for 40 hr.
¥Storage at 4C after fermentation at 15C for 72 hr.
“Storage at 4°C after fermentation at 15°C for 120 hr.

YStorage at 20C.

5) AzZIZ= 24
olgold A7 7, dAY B3, IRIIF particle size X LERA F&
Agstel 2Ag TUE zt B @ AXARIAY FPAF(22, 23) HA=
Az Az FR=E HYstchFig. 2).

- 57 ~



A. Primary ingredient

Sorting, Screening of Chinese cabbages,

and Cutting by quarters

l

Brining process ]

Salting with 10% salt solution at 15T

for 20 hr
( packout ratio of Chinese cabbages to salt
water = 1:1.2)

[ Desalting process ]

Washing 3 time

with flowing water

[ Dewatering for 3 hr 1
L
l Cutting by 3.5X3.0 cm |
B. Seasoning
mixture

Sorting, Screening, and Preparation

Mixing of red pepper powder'’, fish

juiczf), NaCl solution and refined sugar

Cutting of radish and green onion by
0.3cm X 3.5cm

Mincing 3 times of garlic and ginger in

cutter for 30 sec

| Addition and Mixing |

|

Packaging
(Polyethylene zipper bag and plastic container)

|

Fermentation at 15°C incubator for 40 hr Ai]

[

Storage and Ripening at 4C from 1 day
to 25 day

Fig. 2.
YRed pepper powder : 10 mesh ~ 30 mesh.

Y Kanari juice : Anchovy juice =1 : 1 (w/w).
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N

) AR Lo BPE

ANAz2EE 8o FF49 tiBFEFE Table 1634 Arh JAANES
W2l dad A2 $749 jpFFol 1.02x10° CFL/gdt 1.65%10° CFU/golA
8.65x10° CFU/gz} 1.03x10° CFU/go.2 2tz ZtAsigcl. B gy 252t o
FF47t A7 dEel dasAelzzzt 2A vsht oidZES 100¢ ztastAck
3, nhs, AZL dA48e 334 tgF4It Wl giel dasAelF Hagol
ojojstgct. oI71A AR R stdalFA ¥ AuNE AL AHESIGa B EE
& FA&Yx ool ¢1el AAUE wiFo] oy d4f NeE gAITE AHHLE
Aol = e Aog eyl

Table 16. The number of microorganisms from vegetable ingredients used for

kimchi preparation

. General process Modified process
. Processing
Ingredient condi tion Total count Coliform Total count  Coliform
(CFU/g)
Chinese Brining 1.02x10° 1.65x10* 8.65x%10° 1.03%x10°
cabbages Cutting 1.65%10° 2.80%x105  9.2x10° 1.54%10°
Radish Cleaning 1.05%10° 4.95%10' 3.65X%10° ND"’
Cutting 3.70x10* 38.5x10° 7.85%10* ND
) Cleaning 7.40%x10° 1.04x10° 1.38x10° - 1.41x10°
Green onion ) . ) o .
Cutting 1.42X10 5.27x10° 1.45X10 7.60X%10
Garlic Crushing 4.70x10’ 1.27x10° 1.15%10’ 2.90x10*
Ginger Crushing 1.05%10° 5.90x10' 8.75%10° 2.05x%10*
Red pepper
dp PP 3.85x10° 3.67x10* 2.85x10" ND
powder
Fish sauce ND'’ ND ND ND
Kimchi Mixing 5.05%10° 5.40x10° 8.85%10° 3.85x%10°

UND : Not detected.

91e] A 2o} v A e G2 AKX Fd¢, Adds REF
tigF4e] Wt ofeld] Fig. 3, 49} Zth wERIlM] FIHA A FIrs
Fargss Aoy WFANRE F FTY FUtetdel doten, BETeE BAH
o 22N AEZTle] W A} we] dojuM UE 4d# LA dsich
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16 —e—Total count

- -8 - Coliform count
—a— Lactobacillus count
12 ...x--- Yeast count

14

Log viable cell count(CFU/mi)

1 2 3 . 4 5
Time{days)

Fig. 3. Microbial counts of general processed kimchi.

16 ¢ —— Total count

~ & - Coliform count
—a— Lactobacillus count
12 ---x--- Yeast count

Log viable cell count(CFU/mi)

Time(days)

Fig. 4. Microbial counts of modified processed kimchi.
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L A Az ugel A3
1) EFF L vy & el 2R recipe

8 241 W ouAdgEE B3 SAIEY zE € wigeist oE AXE
Table 173} Zo] A 25 T}(38-41).
Table 17. Ratio of ingredients used for various kimchi preparation
Ingredient Kimchi group

A B C D E

Salted Chinese cabbages"’ 1,000 1,000 1,000 1,000 1,000
Radish 100 109 130 - 33
Garlic 2 30 14 12 16
Red peppers powder® 14 79 35 35 34
Spring onion- 6 10 20 23 18
Fish juice 36 137 22 16 22
Ginger 2 10 6 6 8
NaCl 5 - - 60 29
Sugar - 30 - 12 9
Condiment - - - 2 4
Dropwort - 22 - -
Pears - 19 - - -
Glutinous Rice Paste - 59 - - -

Y10% brine(w/v), 20 hr.
Mnit is gram,
910~30 mesh,

Y"Kanari juice : anchovy juice=1 : 1(w/w).

2) Sauce} seasoning/mix HR-& x| Ay
RecipeE ©2[¥ 57 ZXY o3y, 4943, #sF HJIE B3 sauces}
seasoning/mix& $1¥t WA E AR slHch
7h °olx3tz 7}
EEsiabgold AdEd™ 538 X7t LE(ST, 40 he)¥F ALLAHLF
(4C)2] pH, A=, 4=& 33 Z3p= ok Fig. 5, 6, 73} Zrh
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—x—D group
—e—FE group

= —e— A group
55 L. . ---m-- B group
‘\\\_\ —-&-~C group

545 F
4 +
3.5
3 1 1 —r 1 1 . - 5 I | J
0 3 6 9 12 15 18 21 24 27
Time(days)

Fig. 5. Changes in pH of kimchi during storage at 4TC.

1.2 r
.'--~..
1 B £
0.8
0.6 r
= —&—A group
.'g 04 L ---m--- B group
< —-&--C group
0.2 - —— D group
—e&—E group
0 — 1 ] I i i) 1 1 |
0 3 6 9 1215 18 21 24 27
Time(days)

Fig. 6. Changes in total acidity of kimchi during storage
| at 4T
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8 r —e——A group
m--- B group

7 r —-&-—-C group
6
5

S 4

£ s

3
2
1 —
0 1 i ! 1 i 1 1 i

0 3 6 9 12 15 18 21 24 27
Time(days)

Fig. 7. Changes in salinity of kimchi during storage at 4T.

) 2243 B7t

Z 5279 Aol sl 444 BYY YPL FFPon 53 Fs I

748 AAR 7UA 2AE ol 83 7 A oo vit.cyH L F714e S
Bolrh(Table 18). WS AAA S = 3, Algl, ufgwt, &gt 5o njidFolA
NZ57t & Be} C ZAOA lactic acid &} acetic acide] ¥&o] UL, BV
HAMA 71EE7 QU™ D, E 28 A9 I ol wolth ol AAE el &
712re] akol whel 2-LE ) B3] lactic acid &} acetic acidZ7} ZX|&] pH, 4tz
Qe mx= fQlojHA T HolA B FAANIE 242U ¥ 5 UATH
T, o e £79 sl AEH ge Zl= BFES citric acid, succinic acid,
lactic acid, acetic acid & AU /714t EFHoM & HIFE Bon AZ
5 1 t}2o= Fako] HUTHFig. 8, Table 18), ol A7 A/ W& JPLE
Bolm §7]4h B4 WA AT ALY Pol= S Us A2 BATH
79, 80). @] THw =L BF W D, EFQ VUG ¥go| A vEhiy £47]
3 ZAago] ytord wid cob AFY BUY T2 FAHI] FALshe FAACHFe.
9). ol AEuiYA Mo] MY F HIISHA| 4L Zaleld] Aol= It A
E3] 2o A$ TIETol w3 due o ¥R (IR7HE, v, FEE)Y Il
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woted ol Q3] I o] 2 Ao HQTHS8L, 82).

Lactic acid
V4

Citric acld Succm'iadﬂMahi acid
Condiment t J,

Acetic acid
_ ﬂ X

Condiment 2

—_—

remen® M/\k\/d\-[\_,

Cond.__.lmemd J w
o J W

Fig. 8. HPLC chromatograms of organic acid in kimchi samples in 7

day-storage at 4C. Condiment 1: kimchi A, Condiment 2:

kimchi B, Condiment 3: kimchi C, Condiment 4: kimchi D,
Condiment 5: kimchi E.
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Table 18. Nutritional characteristics of various kimchi at 7 day-storage

at 4T
. Organic acid(mg/mL) Vit.C Ruducing
Kimchi (mgs) sugar
group Citric Succinic Lactic Malic acid Acetic acid ( me)
acid acid acid ’ g
A 0.061 0.479 1.012 0.189 0.471 10.1 18.8
B 0.172 0.412 1.616 0.141 0.516 4.5 28.5
C 0.064 0.105 1.035 0.101 0.534 19.5 16.6
D 0.071 0.334 0.636 0.101 0.278 8.9 27
E 0.123 0.076 0.324 0.159 0.133 6.2 27.1
40 —e—A group
--m---B group
35 —-&-—C group
30 —¢——D group
""" —e—E group
- 25 .
S _ 20 ~
o E
23 15
S E
g 10
o
5
O 1 1 1 i 1 1 ] 1 ]

3 6

9 12 15 18 21 24 27
Time(days)

Fig. 9. Changes in reducing sugar contents of kimchi

during storage at 4TC.

Vit.Ce] Z-$(Table 18), CZo] A LIE} v

SR =8 BedolA vl

IZ7ME g 9 oY Eaige] ofo] wWld BFY Heet £4 U Ao wat

W Do} EROlME 1 o] uglth. o] vit.Cyako] Hzlge] FF W 13U @

g olelolx Azte] HrE W 4= A3 ¥ U= Ao= RATKEl, 82).
th) &3 H7t
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e
r

#53 Yrte AN B, FPuo), A, texture, SHREE EI, 57 ¥
Eof izt AlF-3d S $5 011 wA 5ARAYP o FHsATHTable 19).

2% B2 CZol ANAQ 8z} 3, texture, S XA Tt $4£31A el o]
= D3 EZAE F9F(p<0.05)%0 Aol7t gldlcth §3], D AETL &ol oty
Ao 2 7|ZE7 A Wokn AN E pHrt 4.2~4.60]0 At=7} 0,63~
0.66%Q] BZ3} CZo] pH 5.1~5.20|M At} 0.4~0.46%2 DE} EZol Hl3) {93
S8 &9itHTable 19). o]ZH %7 74 AF oA ANAHA T, ¥, M, S4=
o £ A4S B c2Y A9 o we pH, Ate, dx7t 27 4.2, 0.6%, 2.3%0]
orh ol HeAAA A o FUALY oY Y& T HAKEE £
UXNEE & + dgdcH17, 63, 72, 83).

0!

Table 19. Sensory score of various kimchi samples in 7 day-storage at 4TC

Sensory Kimchi Group
attribute A B C D E
1. Taste
Overall 4,14 4.36° 5.00° 2.43° 1.86°
Salty 3.79° - 3.79° 4.29° 1.64° 2.00°
Sweet 4,07° 4.07° 4.07° 4.07° 4.07°
Sour 3.86™ 4. 86° 3.00 2.711% 2.57°
Hot 3.86° 3.86° 3.71° 3.07° 3.21°
2. Flavour
Overall 3.64 4 464° 4.486° 334 3.36°
Cabonated 4.14% 4.14%° 4.79° 3" 2.93°
3. Texture
Hardness 4.43° 4.64° 4,57° 2.93° 3.29°
Crispness 4.21%° 4,50° 5.14° 3.50° 3.21°
Juiciness 4.43" 4.50° 4,79° 3.36° 3.50™
4, Appearance
Redness 3.79. 3.36™ 5.43° 4.21° 4.21%
Clearance 2.86° 3.n® 4.71° 4.14° 4.00%
Salted 3.79™ 4.50™ 4.64° 3.43™ 3.14°
5. Ripeness
Ripeness 4,00™ 4.36" 5.00° 3.07° 3.07°

YYalues in different subscripts are significantly different(p<0.05).
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2}) Sauce®} seasoning/mix 2L Zxje] 1} A¥
ol 5% 7o Zxlol Uiy o), T3, FYIHBPIIE I, A
sauceHZE 1% 3 ZAxzT, ATHY AXol L FEY FF L ANY
o motm, #|AY T} 9 frlAo] FHUY BZY AeHelM M F4UT Vit.C
grako] Bkl CF & sauced} seasoning/mix A2 ZIX| 2 1x} A E3iadct.

<

"

th x4 ©AE oA, 43, BeH
1) A% 712t F2] o|xety, gy, FeA W
AEE Zx] B, CEES AABPAA oA F&
&3} ZrHTable 20, Fig. 10, 11, 12, 13).

o2
Ji
o

71 AAY A3 o

Table 20. Changes in physicochemical characteristics of kimchi B and C groups

SLOra8S imchi SV Acidity Color Soluble
time roup (%) pH (%) L a solids
(day) & (° Brix)

1 B 3.04 5.17 0.38 29.87+0.01 12.50*0.06 14.851+0.06 12.1
C 2.18 4.97 0.31 29.88+0.08 9.15+0.06 15.33+0.22 . 7.10
3 B 3.03 4.87 .0.55 31.64+0.06 13.39+£0.01 16.37+0.08 13.1
C 2.18 4.62 0.49  30.29+0.01 9.021+0.07 15.59+0.01 8.10
5 B 3.26 4.73 0.58  31.70%0.01 13.70%0.01 17.40%0.01 14.1
C 2.30 4.27 0.62 31.89+0.02 1092*+0.06 16.55+0.05 8.60
9 B 3.11 4.58 0.69  31.90%0.02 14,06%0.05 17.96+0.06 13.1
C 214 4.19 0.65 32.68%0,02 11,33+0.06 18.43*0.01 7.20
14 B 3.17 4.37 0.75 30.81+0.01 14.08%=0.01 18.04%0.06 14.0
C 2.14 3.98 0.87 33.23%0.01 12.13+0.02 19.03+0.06 7.10
18 B 3.18 4.29 0.87 31.01£0.01 15.13%0.23 18.13%0.15 13.8
C 2.35 3.8 0.98 33.40%0,01 12.13+0,02 19.43+0.06 7.10
25 B 3.18 4.03 0.95 32.33%£0.03 15.04%+0.05 19.07+0.06 14.1
C 2.34 3.78 1,06 34.15+0.01 13.87+0.02 19.83+0.02 7.0
YS: Salinity.
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Organic acid content(mg/mt)

Organic acid content(mg/ml

—e— Citric acid
---8--- Syccinic acid

25 o
I —+— | actic acid
—e— Madic acid
ot —x— Acetic acid
15
1 /x
x/x
05 ! ...... Woranaeoreee [ .
i ........ : o
0 4 * —g
1 5 9 14 2 25

Time(days)

Fig. 10. Changes in organic acid contents of kimchi B.

3r
-—&— Citric acid
---»-. Syccinic acid
25 —— Lactic acid
-—e— Malic acid
5 —x— Acetic acid
15
X
X
¢ *— .. NI P [ Beeeonnn . .
0 T SNy — . e
1 5 9 14 0 o5

Tire(days)

Fig. 11. Changes in organic acid contents of kimchi C
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Fig. 12. Changes in reducing sugar of kimchi B and C.

45 ——B
40

35
30
25
20
15
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Reducing sugar{mg/ml)
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Time(days)

Fig. 13. Changes in Vit.C of kimchi B and C.

o)2}5}3 Hyl(Table 20)2t g 33 BsHFig. 10, 11, 12, 13)E B30 pHe} A= &

ARUA4E Ztzt YrpEes Fsl(83) 74 JER S FALE AAAAE AR

BEFsln 1 o)) SHXE H4E Ao} SASE o]-§3) FAHE4 (One way ANOVA)S}:L

Duncan’s multiple range test® uwlm¥ ZAIH78), CRXe] AE, pH, AEE 7|&EL

2 e ZA$ E rhid, €= 9 FE4IYE T AT M=, pH, AdE,
T

Vit.C, 3w}, 8§74 29| lactic acid, acetic acidso]l Zt ©AEE {23l A}

do
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ol§ RKH3(p<0.05), T/SEI BE Fo)r: overall taste, overall smell,
carbonated taste, green smell, moldy smell FoA THAEZE 83 <¢l xlo|7} AR
th X, APUATE £ BRUS dolx vz AAE 4& + k. 3y
BZ A FFE pHE 7IELE RIS s A=E 71Eos ER39S o o}
4 Aoyt Ho] gt F 8~9YUzl AEE 23 £47]2 Atz 0.6%(17, 63, 72,
83)oll =LA Jwe] pHE 4.58FolH 14~15U0] EojMo} pH 4.20] =&gct
ol2H HUFFIHAze} ARILE A B o) AEE JE0E SHAUAE U
& w7l o3 YA FRA o FHQ 2}F BolB=g BES AEE Bl
TIELE ol 7t HTHAMEE ZAXNE EF3ke Aol eldsltia Ag¥ch

S4uA 229 £F

oldel M pH, it%, AMFUASFE FIIEY ARE iol, 4TAEE 3¢
AR ZAE £F/steon, o|l& fresh kimchi, ripened kimchi, over-ripened kimchi
= wWotdch ol2M el 7t SHTHANE SEY ¥, B, Mg YLD S4

2|2 t}oF3t sauce X seasoning/mixg A| R332} Frcl,

Table 21. Physicochemical characteristics in three ripening stages of

kimchi
St Solubl
Kimchi "% Galinity Acidity Color olubie
time (%) pH (%) L b solids
rou %
grodp (day) a (° Brix)
. 3.02- 4.87- 0.38- 29.87- 12.2- 14.9-
Fresh kimchi 1-3 12
3.03 5.27 0.5 31.6 13.3 16.3
. 3.11- 4.5- 0.6- 31.1- 17.4-
B Ripened kimchi 8-9 13-14 13
3.2 4,58 0.7 31.5 18.0
Over-ripened 3.1- 4.3- 0.75- 31.2- 18.0-
) 14-15 14-15 14
kimchi 3.2 4.2 0.8 31.6 18.4
2.18- 4.5- 0.4- 29.9- 15.5-
Fresh kimchi 1-3 8.9-9.3 7.1
2.3 4.6 0.5 30.0 16.0
2.14- 4 .2- 0.6- 32.60- 10.88- 18.43-
C Ripened kimchi 7-8 7.2
2.2 4.3 0.7 32.68 11.3 18.5
Over-ripened 14-15 2.2- 3.8 0.9- 33.23- 12.10- 19.0- 71
kimchi 2.3 3.9 1.0 33.3 12.2 19.5 )
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Table 22. Nutritional characteristics in three ripening stages of kimchi

. . Storage Reducing Vit, C Organic acid(mg/mL)
Kimchi group with — — - ~ -
L time sugar  (mg/ Citric Succinic Lactic Malic Acetic
ripening stages . . . . .
(day) (mg/mL) 100 mL) acid acid acid acid acid
Fresh kimchi 1-3 34-35.2 2.6-4.0 0.2 -0.150 0.402 0.239 0.1
B Ripened kimchi 8-9 38 6.4-6.5 0.08 0.241 1.607 0.141 0.516
Over- ripened 14 15 39 3435 -  0.38 2.521 0.083 0.781
kimchi )
Fresh kimchi 1-3  20-25.6 7-10.0 0.064 0.085 0.4 0.18 0.2
c Ripened kimchi 7-8 15.3-16 20.5 0.01 0.201 1.616 0,10t 0.53

Over- ripened

. . 14-15 13.0-10 15.6 - 0.198 2.011 0.05 0.801
kimchi

Z} &4 TAMEe] mE o|3ietd, Pk FriAINTable 21, Table 22), BE=} C
Z& 23 £7471¢ ripened kimchio] E¥sHe AW 742 8~9U3t 7~8Uolrt.
ol pH W Atg g s BFe] ZH9L: 4.5 0.6% 3.2%olH CZY ZAPE 4.2,
0.6%, 2.2%%th. MEE 9 ZF, 54 ©AHe wet L, a, bgtel ot Fsl= 7
3ro]gjx|ut B2 ripened kimchi 2} over-ripened kimchiolA H]=¥t $=X]gcl. &
3] azbl (A=) BFo] Citol H3|A &2 k& Holn Y2 xol& Hied o=
HesHsANdE XSt FA¥o2 BEY F9, /R 2RIE el w2 Ao

7191 3= Ao ® BRlt)

Table 23. Sensory score of three ripening stages of kimchi

B group v C group
Over- Over-
Fresh Ripened Fresh Ripened

ripened ripened
Overall taste 3.6"" 4.8 4.6" 3.2 6.0° 3.6
Overall smell 3.0° 4,0° 3.2° 2.8° 5, 2° 2.2°
Overall texture 4.4 4.4° 4.4 4.2° 5.2° 4.0°
Color acceptance  3.8° 3.0° 3.8 4.6° 5.4° 4.4°
Ripeness 3.0° 4.4° 4.0° 3.6” 5.2° 2.6°

YValues in different subscripts are significantly different(p<0.05).
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Salty taste
8

Color(clearance) Sour tastex

-.e.-Fresh

Color(redness) Carbonated taste

---®-- Ripened

—a— Qver-ripened

Fig. 14. QDA profile of sensory evaluation in kimchi B.

ssignificant(p<0.05).

Salty taste
8

Color{(clearance Sour taste*

--e--Fresh

---m--- Ripened

Color(redness) * Carbonated taste*

—a— Qver-ripened

Fig. 15. QDA profile of sensory evaluation in kimchi C,

#significant(p<0.05).

22(B, C) Zz sAHUGAE F5HAANTable 23) ZAz2, overall taste}

overall smell 3}EofA CZ2] ripened kimchit fresh kimchi2} over-ripened kimchi
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of ulal, 5% FelsFold FAHLE L435HA UgtL BEE overall tasteolA:
ripened kimchi7} §8Z o8 & A el

o]24 ripend kimchit FAMAA ¥, B, A, KAz ti 71T FrlolM 2
3 BRolA BF & BSE KXol fresh kimchi, over ripend kimchi®t R A}
o|l& B4}

F3F B CFe SAHAZUEE E= %7 42, EFojA moldy smell, sour taste
B 7} 3FollM over-ripened kimchi7} ¥& 7BEE fresh kimchi2t 213 ol
B9 green smell¥ZEo A= fresh kimchi7} over-ripened kimchioll Th3l f&l3 o
2 A uistc). ¥, carbonated tastel= C3te] -9+ ripened kimchi7} fresh
kimchioB]3)] |JA T &2 EHZATE R uiH, B over-ripened kimchi7}
FYHA £ oAU o 2 ZEE BALd ol: BEY ZF7 CEET} #4
2 F5 W AU Alelo] o3 4=l o 2WA|e] WayE Helie A
22 ol o|¥2t3 BIIF pHilME vl F¥oldrt. ol#elx color?] F-¢ BZE
2 sdctAlol 4B glol redness®] ZEI7F BA URAIT Mg HdBTolMdE tik
e A4E 8 ubd, CF2 54 US40 ulel rednessVt x}E Ry ripened kimchi
o] 797} fresh kimchio] v]3] RJFHLZ A Uty HFEAME FIFHoR=
0101} ripened kimchi7} & A4E B tHFig. 14, 15).

3) Sauce$} seasoning/mix A R-E& Z1x|&] #E Ay
$ AY Aol oshd B CEY %A, ol33H, BT 4482
ALY fFArretm ZBAIE ol8¥ sauced} seasoning/mix®] AFANEA] FAHA P&

a3t HFHOE cE& A3t

2. Z21x] sauce$} seasoning/mix ¥ 7| H
7l 34 AFE 3 9 224
2ol AXE o] 2% sauce?} seasoning/mix7} AEY AdejolA ojE
Ue Y sauceE FHLE sampled $7Y81%-2m (Appendix 10) olof] H#JIH FH
(42-48)2} 5318 RAH26-36)31ItH Appendix 11).
. ZX] spice®d TEI|&

X2 &4 whAE sauced} seasoning/mix UL $I3 spiceR &S UA

N

1&
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3t A CFE AYIA, 4 DAEE & L ARE AL
1) AxFY 5548

&4 ©AE IF 3L AAEFY i, dx Az 9 Vg 132 ws
=} Table 248} Tl & T S d47 F715to] el Hunter’s color value
L, a, b kol /1S & + ok HZT AXFL2 ax7fLelv 7HE3AFA Wel
L3tz gt 53] zhd Aaxe] MEZ ARRE 3 ol ZA] saucel} seasoning/
mix 7§gdel] Qo] 54 TAEE ZXFolu L}‘ﬂz] A BAE HINAY ARENS
oj3}3}d 42 & AESIHTHTable 24). HFHAIY ZAAFY pHY Ao W= wu| s}

o 7184 TR bl WE Fxe WHE A3 4 YA 2UA
3t H4go] X AAETHe WA Uelydch B3 23] BAE 43R o Es
7} A AR Astdcth whebd defe] A7 Ao wel 5498 2A AAE €
+ Qe 3 uol BEstux stYr] wEo] AXFolu 2R T}abe] BELS saucel}
seasoning/mix A ZollA A &3t}

Table 24. Changes in physicochemical characteristics in kimchi juices before and

after concentration

Before Concentration After Concentration
Over- Over-
Sample Ff‘eSh_ RiPenef] ri ' F@h, RiPenefl ri
P kimchi kimchi k;:h,e? kimchi kimchi k;‘;ﬁ
pH 5.10 4,26 3.85 4,82 4,12 3.73
Salinity(%) 2.50 2.24 2.44 5.14 4,46 4.85
L 30.25 31.85 34,27 30.76 32.94 33.10
Color a 8.60 10. 88 13.85 11,93 15.68 15.76
b 1509 18.0 19.0 16.51 20.21 20.35
Soluble
solids 7.2 7.0 7.2 18 16.5 18
( °Brix)

2) XY AXAME
h) 24z
SATHAEE SAARYY 229 £&3 MxHE the Table 2569 Zth
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go] 10,072 718 A UKD, &9} A&7 A
o] 482 9. 7%FEE 27 WA Vgt %’ E Hunter's color value(lL, a, b k)
7t BA UL AR 42 Pl Mz vax] AR PR MEs HST)
29 L, bte] 23 A U2 tE A7t Uslch

Table 25. Changes in physicochemical characteristics in freeze-dried kimchi

SZ2AZY F57 AAY 5

Sample Kimchi
Fresh kimchi Ripened kimchi Over-ripened kimchi
Yeild(%) 9.69 10.07 9.71
Color L 60.54+0.09 61.83+0.07 58.56+0.24
a 17.18%0.10 17.09%0.11 17.58£0.19
b 34.65%0.13 36.27%0.17 "35.18+0.31
) 43z

o

44 9AE ZAXNE L2EE EF3URE AT F EFU A 2 &
& Table 263} Zth ZHAHQ 48 aPH3E Fig 163 Lot A= 2=EE Az
£ AR A3} 70T 100ToHA 602 ou|AR F 70TColA A=A Fee WX
$©tg Aol 5A1Z, 80TE 447 30%, 100CTE AN AXLEI EEFF DX
Aol EFHGoU, HME(a)E ARLEI} &4 ol HolHa SEUAE=R
e Aol Aot AR AR & 4 glojd AR 2x& 70THAM HAjste A
o] & Zog 4Zdch

Table 26. Changes in phys‘icochemical characteristics in hot-air dried kimchi

Kimchi Yield(%) Drying temperature
rIPenInE - olor 70C 80C 100T 1007 1 hr, -
stage 70°C predrying
Yeild 9.6 9.6 9.2 9.5
Fresh Color 53.42+0.16 54.42+0.07 50.65%+0.22 54.96%+0.13
kimchi 19.54+0.06 16.38+0.18 15.24+0.09 15.82%0.09
31.18+0.11 31.83+0.21 27.54%+0.14 30.87%0.62
Yeild 9.5 9.3 9.0 9.2
Ripend Color 54,21+0.14 55.37+0.14 51.13+0.06 56.85%+0.08
kimchi 18.62+0,11 17.75%0.12 16.58+0.11 16.211+0.11
31.76+0.17 33.16+0.12 28.35%0.32 33.52%+0.76
Over Yeild 9.2 9.2 9.1 9.2
ripend Color 54.32+0.11 54.16%£0.10 51.25%+0.39 54.63%+0.05
_ 17.9 £0.05 17.07%+0.03 15.07=£0.11 16.86=%0.08
kimchi 31.20£0.11 31.78+0.22 28.17%+0.40 31.79+0.06
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Fig. 16. Changes in moisture contents of hot-air dried kimchi.
—+: 70C, —1:100C, 70C, x--x 80°C, +—» 100C.
Wo : initial moisture content,

¥ . moisture content after hot-air drying,

3t AR e F$= pilotold] HirjFigens £&& FF5)
I F-&Al(dextran)§ F7ISl ¥E FAY £ Aoy Mo} Bt tiE

fu

)

o]
olatel £, €%, EEIZol ME UAF, BAMAL 2 PAxA 4
Hole} UL T ek HelE Appendix 12014 & 4 gich

3. B3} 71X & 0|83 A9¢AE X sauced} seasoning/mix2] AH|Z
7}, 2] sauced] A&
1) 22X slurry &2
A sauce HZE ¢13 EEHRH ZAAE °]%5}°°1 IHA] WY E2 A
slurry(KJ1, KJ2, kS3)¢| &, 2E, 714 1¥E ¥ % +&& SFsdn
(Table 27).



Table 27. Comparisons of physicochemical properties among kimchi juices

and slurry
KJ1 KJ2 KS3

Water(%) _ 92.58+0.02 92.19+0.01 84.13+0.02
Ash(%) 2.34+0.01 2.16%0.05 4.51%0.05
Total solids

7.42 7.18 18.5
(° Brix)
Juice yield(%) 68.67 42.57 100.0

ojgoll N ZIEZHY APERFEL nixerE o] &Y WP Bl wA U
Byt ole 71X el Alojdf4 T JEl £84 2Y4EY ¥8EE JHHE
O £2 2oz 7D $8o] 100%2 ZAAEY W&o sho} AWSAUE £d
4 ris HolNE AYY RS2 BI o] A slurry AR WAL WIIE 3R

k.

)

2) 9E wjym] A3
71) B8 A3
o3 B3 2o} ARHEE sauce(Appendix 10)¢] Hu]HPzt Y8 29|
g =3l ol RS A/ 1A sauced AZRstazt A8 FPUERE NP
drt.

A 7xe] SdTAe] wel 3FRHE BRI 42 saucenitt S5 R TiYF
2t A Zole] AL JHsstA Bl $isled, ol& Ze WRFEE et 53
fresh kimchi sauce(FS)2] Z$+& AlA3t utz} 338 Ala] salad dressingdl] B-E3IE
2 payonnaise® 3 ingredient® HJIA|F|L saladell 4EY TS FEF pickle&
M 71A)7] Z0] =X o|TtH(47). E ripened kimchi sauce(RS)E &F ¥ asjol ¥
2 QEE ALY 3 mustard?} 79 e} £3F Fi= pineapple F& F
ingredient ¥ 7}3}4th(48). Over-ripened kimchi sauce(0S)2] A-$= ¢J& BtE o]
23 Be U B3, spaghettiFY sauce® mi&Btz AE, WL FI1HH 1P
23} tomato sauceE & ingredient® M 7IA]F132(47) H-2A] sauceo] &71¢ ¥E
4 gl olive oilS F7IAZch

Lh) dgeiel 4%
ARY 2HYEE AR JduidEe B3 AAte, 7948 Wiy
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HE JFFELE 23 F g E delsld 7 sauced A)R3}a VHHIE A
ARt A3}, FSe] ZeE= 2t AAAQA 7T = (acceptance)oll A FYFH o R L Hs
§ 2A2(p<0.05), Fu], A, mfg g, ©@gt oAM= FYFHo|RE kAT A4
¥2 o] AYEdon, RS AAFHU 71EEe} Bolyq FF 208 §
= A& 23, FuE AP Moju mig 3, At FolME foIHolxE oot
o BFELT £ Fol AYEHArh s g, A, AAHQ NIEgM fHe
2 52 AFE HQ izt d=Eelct

ol’te] B5BIHE B MY 2 F4E R4 sampled 7 sauced] HFHFOZ A
ot} sauced] €8 W 743 wiynl§ HA3IHAcHTable 28).

Table 28. Formulation of kimchi sauces

Sample Type Ingredient Mixing ratio(%) Typical range(%)
Ground kimchi 59. 88 58.0-60.0
Mayonnaise 14.97 13.0-15.0
Fresh Paste & Ground pickle 5.99 5.8-6.0
. . Ground onion 5.99 5.8-6.0
kinchi ketchup Vinegar 5.99 5.8-6.5
sauce(FS) Starch syrup 5.99 5.8-6.5
Salt 1.20 1.2-1.3
Total 100
Ground kimchi 63.69 60.0-63.0
Mustard 9.55 9.0-10.0
Ripened Paste & ;?gard ) , g-g; 2-8_2-2
.. inced pineapple . .0-6.
kimchi ketchup Mayonnaise 6.37 6.0-6.5
sauce(RS) Vinegar 6.37 6.0-6.5
Salt 1.27 1.0-1.3
Total 100
Ground kimchi 54,95 53.0-55.0
Red pepper paste 10.98 10.0-11.0
Sugar 5.49 5.3-5.5
Over-ripened ~ Paste & g]jve oil 2.74 2.3-3.0
kimchi sauce ketchup Tomato sauce 10.98 10.3-11.0
(0S) Ground onion 5.49 5.3-5.5
Vinegar 8.24 8.0-8.3
Salt 1.09 1.0-1.2
Total 100
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th)

(Fig.17).

Az B ¥y

Z} sauced] FZUE W viHH]E HAF F sauce AXFAEE FAYsidr)

-

Kimchi making I

Fermentation at
15C for 40 hr
and then
storage at 4T
1 day 8 day 15 day
Over-ripened
Fresh kimchi(600 g) Ripened kimchi(600 g) L
kimchi(600 g)
Cutting Cutting Cutting
Grinding Grinding Grinding
Mixing and Mixing and Mixing and
Blending Blending Blending
Ground kimchi Ground kimchi Ground kimchi
pH 5.2, salinity 2. 3% pH 4.6, salinity 2.3% pH 3.9, salinity 2. 3%
<—Adding <Adding <-Adding
ingredients ingredients ingredients
Mayonnaise Mustard Red pepper paste
Mixing |Ground pickle Mixing [Sugar Mixing |Sugar
and Ground onion and Mayonnaise and - {Vinegar
Blending |Vinegar Blending [Vinegar Blending|Olive oil
Starch syrup Ground Tomato sauce
Salt Pineapple Ground onion
Salt Salt
FS RS 0S

Fig. 17. Flow chart of kimchi sauces preparation.
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3) ol3i3ta B A 433, dsF %7
7h) o1x3}H A7t
AzH 35F sauce Ztzto] thyt o] BEPo=2 ok, pH, Hx W 7}
243 TRE wo] vish AW HeTHTable 29),

FS9] Lgkol &A uetdEdl ol E7IY mayonnaise % 28 7= RS9
bZtol o= o] F ingredient® M 713t mustard?] FHU ZHLoE BTt E 0S
£ aftol &3 Lgkol WA UEta 788 AP E UYTE ThE F sauceo] B|F &3t
=t o]l 2 ingredient® M7}y 3 FAo|L} tomato ketchupFo]l F3¥E njzl Reo

E A&drch

S
N

gl

Table 29. Physicochemical analyses of three kimchi sauces

Salinity Color Soluble solid
Sample pH
(%) L a b (° Brix)
FS 1.98 3.95%0.01 52.60%0.49 16.19%+0.3 30.79+0.17 15.0
RS 2.12 3.88%0.02 48.04%0.40 11.94+0.5 32.49+0.29 19.5
0s 2.11 3.95+0.02 33.93%0.07 16.12%£0.1 19.43%0.17 25.0

) it 4E L 49 B
7} sauceo| TiY S8, ZAW, 2y, few € vjEpRl ¢ ¥FE &

A stodthTable 30).

Table 30. Nutritional contents of three kimchi sauces

Crude Crud
Moisture o U ash Free sugar (g%) Vit, C
Sample fat protein
(%) (%) (%) (%) Fructose Glucose Sucrose Maltose (mg%)
FS 72.5 14,3 1.8 3.83 1.59 3.96 0.15 2.64 0.15
RS 81.0 58 2.4 4.28 0.40 0.64 1.92 - 0.47
0S 76.5 339 2.2 3.3 1.18 5.18 4.22 - 0.10

Z} sauced] 48 L ZAxZoA BHr} BFE oA Uitz 2z §$32 FS
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7} 14.4%% 1A =A UElkt=d], o] mayonnaise@7iol uhE AE AN 2
chil glare PASZRTH BE U Ueldth fe9e 2t sauce mitt 2324 o]z}
Qlglt] B3] FSe] A-So] maltose §tbo] 2.64¥= ol AT Eoie] A% mRael

Ao RWITHFig. 18).

sucrose

fructose

maltose

Standard

s ”e

e

Fresh kimchi sauce

~ sl e T = '&.A‘——

Ripened kimchi sauce

Over ripened kimchi sauce

-’ *
* F 4

Fig. 18. HPLC chromatograms of free sugar in three kimchi sauces.

t}) QDA profile
%] sauce?] YEIFAZZ wiPu|E FHY 3Fo] ofigt taste, flavour,
color, total acceptance®} saltiness, sweetness, sourness, hotness 5 87§ 350

3t 71ZE 9 7= ol 5EYLE WeHAE AHAISH QA profile(50)<
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23 st Th(Fig. 19, 20, 21).

3%% sauce € FSE taste, color, acceptanceofl4] 2T 4ZolAte] L4231
By saltinesso] ¥t RE ALJsin

sweetness 25 438of 7718lt}. RSE acceptance’} 43 ol4kel

o

=
+&
Ed7=el A4t 33d = sourness,
hotness, qt

H flavor,
color: 4&of nx)x] E3crl. 0SE= acceptancel} flavourdA] ¥|23 F Hgo|n

coloroll A= c}E saucelr}l ¢ £ AF$E Byl

Total

hotness
hotness

Fig. 19. QDA profile of FS. Fig. 20. QDA profile of RS.

v Taste
Total A
acceptan — saltiness
Color \\ ’ sweetness
Flavor ‘

sournmess

hotness

Fig. 21. QDA profile of 0S,
4) AR 3 EE 549 4%

4CollA] A A 21x] sauce(FA, RA, 0A)&} 25TColld A ARt ZIA] sauce(FB,
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RB, 0B)®] pH, 4=, M= L, a, b, TBAY ol&}3}a Zajel gt 3, Az, FNAFHY
71Z=e] A AAE 3143 o]lEL z+7} Fig. 22, 23, 24, 25, 26, 27, 28, 29,
30, 3tef] Jehfgict.

4Coll A A3t 71x] sauce(FA, RA, OA) 2% pH, Al%, MZ L, a, b ¥ TBAZI=
3047 W AY gl Aoz Jeiktn, oo ot #ed HrlME 9, ¥
Az AN 7]Z=r E AT glol $A el olejdt A HbjAd 3
oA 60U AYStHA WY Az} R[AISiTh 25CTAHAA A ZAA sauce(FB,
RB, OB)X H|5=3t 78S Hol pH W At27} 194 A7RA= #HE7E ALl ¢ggdent 20
UZHE =Tt 4 et pHrl 4T o WolH 3 O olF= AL HEHI AL
A% L, a, b goldz & HEsl golch oft B ¢ agtel 2F Yol A¥
AT F Aol ol 0BY ZF9, Mx agt bito] BF Z2FY Yol HX
olgirt. TBAZh= RB, 0B} FAol ]3] 19U7x] 5dh= Z¥E RAAT & Fe52
opllolct. g8, ¥, A W JZxof tit #53F HFrlolAd FB, RB, 0B EF7} vyt
W42 ¥ usbl dglou} 23d%E flaver of4 FBJ} 23 WS ARe Mk
Off-flavor, off-tastel= 23¥7Ix] A ¢4 31¥e] FBL} 0BY taste, flavorofjal
o] AH47} FA, 0Ao] d]s] YlolxHA| off taste, off-flavor7} &7t AR AOE
ettt

Fdo iAol tiald AAF LA sauced] AFSTE H|FEHHE ZXFo
Aol BUR WP oR &FscHes, 67). nBE F FFFE 4T AW FL
(FA, RA, OA), FAE 1.88x107 CFU/goll M 1.65x10° CFU/ge 8 Z+43t%l5L RA, OAE A
A 27) ztzh 7.12%107 CFU/g, 2.11X107 CFU/goflAl #F 2.35X10° CFU/g, 2.35%10°
CFU/g, 1.98x10° CFU/g2 2A3lgtt. 25C 7Z-$(FB, RB, 0B) A% ¥, Zaesl
47Cof ulsf ™ 2otiu], X7] FB, RB, 0B Zz} 1.67x10° CFUrg, 7.12X10° CFU/g,
2.11X10" CFU/gollAl 1.05%x10° CFU/g, 1.80Xx10° CFU/g, 1.30Xx10° CFU/gol%ith. E.
coliv Aol we} Zashe F3E e ol AYYe]l ZAAA4F e 4t
EZ7le) e @Y Aeg By

gdxelstal 42 ZA| sauced] F¢ Y F olHH, FHAHA W AIA U
go nRBE AN 4 %ﬂﬂ?ltﬂl\_ =A7F dlglct
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2.5
z
2 L -l 1 1
1 7 13 19 25 31
Storage time(day)
-m- FA —0O— BRA --A-- OA
-e- FB —0— RB --¢-- OB

Fig. 22. Change in pH of kimchi sauce with the different storage
condition. FA(HM). RA(J) and OA(A) was fresh, ripened and over-ripened kimchi
sauces stored at 4C, respectively. FB(@), RB(QO) and OB(4p) was fresh, ripened

and over-ripened kimchi sauces stored at 25C, respectively.

1.4
1.2
1
2 08
©
g 0.6
04 |
02 t
0 . 1 1 \
1 7 13 19 25 31
Storage time(day)
-m- FA —DO— PRA &~ OA
-- FB —O— PRB - OB

Fig. 23. Change in total acidity of various kimchi sauce with the
different storage condition. See the note under Fig. 22 for abbreviation and

symbols,
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i ! 1 1

1 7 13 19 25 31
Storage time(day)

-#- FA —DO— BRA & OA

-~ B —0— PR --6- OB

Fig. 24. Change in L values of kimchi sauce with different storage

condition. See the note under Fig. 22 for abbreviation and symbols.

18
16
14 ¥
® 12§
% 10
> 8t
P!
4 |
2
0 . . . .
1 7 13 19 25 31
Storage time(day)
-m- FA —DO— PRA ---&-- OA
- - FB —O— RB - OB

Fig. 25. Change in a values of kimchi sauce with different storage

condition. See the note under Fig. 22 for abbreviation and symbols.
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@ 25
_Z 15*_ .... | SREHS “ .......... *....Z:Z:::?
10 F
5 N
0 . . . X
1 7 13 19 25 K1
Storage time(day)
--m- FA—0— RA---&- OA
-e- FB—O— RB--¢- OB

Fig. 26. Change in b values of kimchi sauce with different storage

condition. See the note under Fig. 22 for abbreviation and symbols.

175
150 -
125 +
5100
g 75 ¢
3 %04 -
25 SN Tlan
O ..—-—"'." . )
1 7 13 19 % 3
Storage time(days)
-8- FA —— RA —— OA
--@-- B —0— RB —e— OB

Fig. 27. Change in TBA values of kimchi sauce with different storage

condition, See the note under Fig. 22 for abbreviation and symbols,
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Score

1 7 13 19 25 31
Storage time(day)

~-M--FA —O0—RA ---&-- OA
--9--FB —0—RB —e—OB

Fig. 28. Change in taste sensory score of kimchi sauce during the storage

condition. See the note under Fig. 22 for abbreviation and symbols.

6.5

6

55

Score
[6)]

45t

\\

1 7 13 19 2 31
Storage time(day)
—m--FA —o—RA k- OA
--@--FB —0—RB ---¢-- 0B

Fig. 29. Change in flavor sensory score of kimchi sauce during the storage

condition. See the note under Fig. 22 for abbreviation and symbols,
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Score

1 7 13 19 25 31
Storage time(day)
—-m--FA —B—RA ---&-- OA
--@--FB —e—RB .--@&-- OB

Fig. 30. Change in color sensory score of kimchi sauce during the storage

condition. See the noté under Fig. 22 for abbreviation and symbols,

.4
6.2
6
o 5.8
S 5.6
D 5.4
5.2
5
4.8 : . *
1 7 13 19 25 31
Storage time(day)
~-B--FA —O—RA ---&-- OA
-.@-—FB —O—RB —e—O0B

Fig. 31. Change in acceptance sensory score of kimchi sauce during the

storage condition. See the note under Fig. 22 for abbreviation and symbols,

5) 7td A2
9] AE Ao wel ZA sauce: JMEAEVE 2FHEE AZE AT oM
HeAlE 4 AzY AAES o83l stdAz|e} AR st UAFY

AAGARE ABRAI o] F JINLE A sauce?] JtEA 2] 2A& A8l

N

O
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7h ZAxFY gz wE 4 §9us
2x2&S A271d42](10, 20, 30, 40, 50 min at 0C, 70T, 80°C, 90C
in waterbath) Zz}, Vit.Co L 2=} A|7to] F7td45F ZAsqtHFig. 32).
E3] 7ldA e & 90TColA 7] 2087l dAE A3 mpst MW spdA e
2571 60T 7% vl vlepgld] mIst fwstA stk Vit.Ce JtdA el
A1ZE 508 ol 7tEX 2] =0 ube tha Xolst ey} M~1%FE ALt Ao
2 ietytch

pHe 4.21004 4.228 ZAtx = 0.57%0f A 0.56%% ©¥7b 2tAste], pHe} Atz 7}
dexel g ol & GBS BA] Yt Ao Ueiyrh W, MEE=L a b
3 A= 239} A|7he wial Z71stcHTable 31). HsH7 A, 258 A7)
Z715tol] utel olulg} o] Z7bslE I 60T, 70TCOA 108, 208712]&= |39} o]
o BF foFog xjolE Holx| ¢gtou} 30F0|dFE olnlg} o3rt felHoR

xto] & BT 80TOo| Bl ojujet o] BF A uetuich

22

21 &

20 |

19 F

Vitamin C contentimg%

1 5 i 1 1 A
0 10 20 30 40 50

Heating time{min)

Fig. 32. Changes in Vit.C contents of kimchi juice with different

heating temperature and time. ¢————¢ 60C: HB—N
70C: A—aA 80C: X

X 90C.
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Table 31. Effect of heating temperature and time on Hunter’'s color

value of kimchi juice

Heating Heating time(min)
temp. (C) 10 20 30 40 50
60 L 317282 31.72% 31.79¢ 32.19"  32..26"
a 12.20% 12.33% 12.19% 12.37% 12.38%
b 16.49° 16.87° 16.92° 17, 34 17. 45%
AE 1,644 1.989° 1.966" 2.5211%  2.643%
70 L 32.43" 32.67°  32.89"® 32,89  32.95"

a 12. 64" 12.50%® 12.65°® 12.87% 12.76%
b 17.13° 18. 80" 18. 84% 17.91% 18. 46™
AE 2,638 3.250" 3.236° 3.498°® 3.894%

80 L 32.57*° 32.64% 32.89*®  32.80" 32.84*
a 12.72° 12.61% 13.02"¢  12.69™  12.90”

b 17.711% 17.88 18.63% 18.77* 18.89*

AE  3.141% 3.236™ 4.039" 4,055 4,253

90 L 32.76* 32.66™ 32.66™ 32.77* 32.77*
13.03* 13. 09 13.26% 13. 41* 13.46™

b  18.88" 18.69%° 18.73% 18.85"°  19.03*

AE 4,303 4,078 4.229°°  4.448""°  4.611*

Yalues are means of 6 replications.

Walues in the same vertical column for heating temperature bearing
different small letters differ significantly at 5% level, and capital
letters not in common among heating time within each heating

temperature denotes significantly differences at 5% level.

dAe) 259 Ajzte] wat Held FF4e HIE Fig 33, HAAZY HIE Fig
340 UEpgrh 27 2BxZ8 £F4E= 5.50%10° CFU/nLgem, 60TolA 10~50
B2} sl Ae|st 29 9.85x10°~1,.10x10° CFU/mLolgl:, 70TColME 7.9%10'~1.1
x10° CFU/mL, 80CollAE 5.5%10°~8.35X10* CFU/al, 90CojME 5.25%10° ~5.4X
10* CFU/aLE ZtAstgth. ¥, 27] 2XZe HAF4E 4.1x10° CFU/nLE 60Tl
A 10~5087 JldA g AS 7.1%X10°~1.01x10° CFU/Lg 3, 70CTo|AE 7.01X
10°~1.06x10° CFU/mL, 80°COiA & 1.74X10°~9.10x10* CFU/mL 2|3 90ToME
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3.03x10°~6.93x10* CFU/mLE 7ZrAStETE olAtolA) Fig. 23, 249 o] 60, 70 X
80Tl = Az AIZte] whal F48 Z4A7} Guistads, 0ToME thE 2ERT B
| Zrastgdsd 349 RIS BF 90THA 4087 H2Pg o FF3] P43t
gt metd AXFoAM UEE HFEY A2t Aol 90T} 402HT 58
o2 AEECT}, 21X Z0] retort pouch ZX XLl ¢ W2 2EME F71 ¢ 3
Re A4 HelEx o o] o §ol3y] wiE SR AlRHCh o]y A3z A
&S 60~90CoA 10~50E7F M &A#WE o 5 log cycle 43I TH(Fig. 33,
34). H&7) 2AE ARY AAFY dFLEE L83 AL A RS " AAFY
RFEE ARl AANE A2PL wo ofBFESE 5.4%10° CFU/golA L,
15Col A 40417t LEAZE o 728 tFFFE4E 9.60x10° CFU/golgict. ez
4T JAAASIEAM 4270 F 748 LAY pHrl 4.212 o] wfe] AXE HKI=
B3, o] AXZ ARY AXFY cFFF 8X10 CFU/mLojAL, FA =¥ A2 Fol
A dZddel A&=A ot

o]

Pl

rlo

Log CFU/mL

Heating time{min) Heating terrp.(°C)

Fig. 33. Effect of pasteurizihg temperature and time on

total microbial counts of kimchi juice.
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R N T - N

Log CFU/mL

Fig. 34. Effect of pasteurizing temperature and time on

lactic acid bacteria counts in kimchi juice.

#1o] Azg 2 B, sldAe3R de AAEFY o7l 3.7 o3 HAY,

2]
60ToA 108 o]4 dA 2|3t thFFEd LE8S 4E 4 USS ¢ 4 AUt
W) 7td¥e] 23 43

PAR- A B

A EFH(G) Y BAE sauceF] BF/AAAE T Ez2ASE A
A5}y 9lsf oj8] T2 2ACE(70, 85, 100CT/20 min) A 2|3t sauced] o]3}3}tz,
F53 ¥y 2 o|PE HAALE 23 35 F sauced] AT ==& AP
(1) ] ¥ E¢ B
2] sauced o] TS ZA|A (70, 85, 100T/20 min) G5olM 714€
HE ¢ F T2 £EEE AGA YL F u|BE DAY o2 2l
(Fig. 35, 36). °
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‘; B 0T
26 m70°7C
§5 W85 T
o 4 0g100 C
83
-

2

1

0

Fresh kimchi sauce Ripened kimchi Over-ripened kimchi
sauce sauce

Fig. 35. Comparison of total microbial counts among heated

kimchi sauces at different temperature.

5 bl
4.5
4 = A o
35 3+ 0tT
po ] o,
52 ®S85C
s 0100 T

Fresh kimchi sauce Ripened kimchi sauce  Over-ripened kimchi
sauce

Fig. 36. Comparison of E. coli among heated kimchi sauces at

different temperature.

dxz A} FE v FZ5Y E colifold Z AolE RoH, JEL=S

Z 7kl whet #o) ZA7h dojkith

(2) olstets @3t
24 sauceE dXa] F(70, 85, 100°C/20 min) M=, pH, 7H&¥3%
B odzo) Tt o33t Wl Azt v} ZrH(Table 32).

d
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Table 32. Comparison of physicochemical properties among heated kimchi sauces

at different temperature

Temp,

Sauce

()

Color

pH

Soluble solids
(° Brix)

Salinity
(%)

52.
16.
30.

60

19
79

3.96

15.0

1.98

70
FS

58.
12
33.

03
32
76

3.97

17.0

85

58.
12.
33.

85
25
30

3.86

17.0

100

58.
10.
34.

09
52
36

3.86

17.0

48.
11.
32.

04
94
49

3.88

19.5

70
RS

52.
13.
37.

93
30
78

3.95

18

85

53.
11.
37.

06
95
33

3.87

18

100

51.
13.
37.

82
24
19

3.77

18

33.
16.
19.

93
12
43

3.95

25.0

70
0S

36.
15.
22.

04

3.77

23.0

85

36.
14,
21.

3.77

23.0

100

oo o oy Cloe o Cjloe cfloe Ccjoe o Do o (o O

36.
13.
21,

3.70

23.0

dxel A3 FE wlAA| FS, 08 BFojq A= L, b g2 vlae] vz 7tEA2]
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g 2ol gto] Zbsteds, FS, 058 A% a grol tha 2asigt pie @Az 2%
o xsol uwhet pastgt, of 2 057t LEAMSl wal 74 AEh JbE Ach
2 ¥ Fso) 7% ozt Zlsigout Rse 058 A$ 239
o) we Wt gaich,

N
ob
oX,
fd
o
2l
i
oY
flo
me
HT i

7hd A e8tA] Y= sauceE Z|EARE Flo] 25 JMEA g wE
%, o Ao WBAEe] mE B/ 2 sldAE &5 JIEE ZAE 49
o] CietUAl 14 BHePOT sto] 7AW OE AlA|sIeTHTables 33, 34).

Table 33. Comparison of changed sensory score among heated kimchi sauces

at different temperature

Sensory Heating temperature(T) -

Sauce Heating time(min)
attribute 70-20 85-20 100-20
Degree of changed flavor 2.0° 3.0 4.4°
FS Degree of changed taste 3.0 4.0 3.2
Degree of changed color 3.6 3.8 3.6
Degree of changed flavor 2.8 3.2 3.0
RS Degree of changed taste 1.8 2.6 3.2
Degree of changed color 3.6 3.6 3.2
Degree of changed flavor 2.4° 3.6° 4.0°
0S Degree of changed taste 3.0 3.0 4.0
Degree of changed color 4.0 3.8 4.0

YMeans in the same column with different superscripts are

significantly different(p<0.05).

A" 3712 X sauce BF ZIEA RS} WIS o B3} ¥ LEAS
mpel HER 2T SIS M e THd =x2] ol uhet 2 W\ AT
E3] FSo] Z¢ golNE 7227 245 HHFEI Yo wA uelkch
RSS] B¢ AR g ALY 3, Bt F¢ FAHolA] YUy NE2EN &
4+ A3A 7] Fr1stdch 058 BLE oML TtELEY el wel {FAHA
zlo] & H.glt}(Table 33).
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Table 34. Effect of heating temperature and time on sensory scores of kimchi sauces

Heating temperature(C)-

Sensory Heating time(min)

Sauce

attribute

o
|

70-20 85-20

—
(=]
Nt
3]
(=]

Color
FS Taste
Flavor
Consistency
Overall acceptance

<o
»
-8

(=]
G4

(=]
(4

(o]
o

Color
Taste
RS Flavor
Consistency
Overall acceptance

N 00 D00 N Co

(=

Color
Taste
0s Flavor
Consistency
Overall acceptance

[ == = I ] I
OO OO nomoloo o o|C
= P U L
N Al Ry
oM R NO DR oo oo
OGO NGO AW 0w P
DO s DO O 0O

S MHMONO,

UMeans in the same column with different superscripts are

significantly different(p<0.05).

exd stdAeo] b2 J1ZE A} AIHTable 34), FS] A$ B3] Azl L&
7t sl wet Rel¥os %, B, AN sBEs} pastach oL M=
02 $8Y 228 71dA] 2R dAelo] T oL Blo] s) AN Blo] Zta
37 wWZoleln AT} RS 058 AL L& Absol wiel A, Bt %, FAHY
A&zl glold Bt feolx] eekoLt, @A SE(70, 85, 100T)F 100C
Azl A8 AARAQ 7I1Z=r} 23]8 &A YElRth o)7L RSoll #7M¥ mustard
U ThE RS So] P mA oz AzEn 05 TR, olive oilSe]
27t B 259 dAxelo] ool AR WS Bo} Aol AT WINE ¥
of ZAAFNL, SelolA &t Zeld RAVE 7| WEolskn AT

olxe g 3 71A] ZX| sauceEE ZtZt 70, 85, 100TCoA 202 714¥ A 52 oA
224, olsiata, By WIS BaA YWY HALES Musidch & Fsel 7
oL 2% Agol whet o]3]eh olulz} Z7letely] hEe] AT BE FHOE ¥ &
Soj WRo] 70T, 2088 MHsIRD, RS, 058] AL olsebmel Wb stgHI
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7tdF 5ol wiel folAe o7t QULEE AEHA A4F FHLE 3l 1T
RAERAAZY B5E Il B, 8, AN JZxA F2 AIE EA 10T
A 202 7HEA el E A=t
th A AP v FE
ARYE 71d =0 ulzl Ayt oh(FS: 70C, 20 min: RS: 100T,

20 min; 0S: 100C, 20 min), 37C 3270l AAsin 1045¢ 540F g uy
E ZAAHEFFF, E coli), ol FrH(ANE, pH, 7HEEIBE, =) #53
l BIHA, B, 3)E B AREES ANE A e

AAME AERd A7\l wet FSY] FFet tiAFsE S7HEARL, RS 7
S FF5E Basigdoy, dyES A4t o] o8t 089 B¢, Fd
£ 24593 gRdFS S8t 59 o] F Z4sigict

Axo] HE FSe ARl wiet L gtol $7t=EIR, a, b IS st $7t
stadth RSE L glol F7HEAR, a 2 ZA4siglen b g2 #asict F7isigdch
0S A% L Zlol Z7istct Z4stgdon, a, b 3t Z4sict F718iddct. o] F 0S92
2% a, bzl W7t vy A ek

pHe] Z-¢ FS&= ThE Ao vl3] FASIA gastgdoul, RS, 059 F-¢ ZAsit}
tha] F7tstgcl. JHEE ¥ E ¥, AR AF 0o wel AL H35 glolch

B5 M) H$ 7R A sauce BFE Z zlole g, w3t ¥ B MA 5¢
He EEARY SxollA FFH xo]lE RYon, o] F FSE 5UFE Bz} oA
EEA RS Z AolE Urhio ol2g} olulg UEehiNZ, Bte] B¢ ARt w
gl Al 27 Rl Aol § Ryrt

E3] FSo] Z¢ dAz ¥ BHeAY dold £A] Agtr] Wi, Fse Fdt &
7bssitia aiksied, RS, 0S& F4HOE sauwce 3 A ¥EHES dYstust stk

L}, ZVx] seasoning/mix®] A&

1) ZX] powder®] o|3&}a 5
7Y) 54 AX ZA] powder
&4 TAPEE 52 ARY ZA povders MRS B¢ &8 TdANEE

2 zlole Holx] oL} chAlE <57]8] UAE A2¥ powderd]

Blo3l capsaicin¥ &2 A%57] A powderd] Z$7t 71 &2 ¥FE

[+

o

gc}(Table
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35).

Table 35. Physicochemical characteristics in freeze-dried kimchi powder

Kimchi

Sample Fresh Ripened Over-ripened
Moisture( %) 16.18 15.48 16.64
Crude protein(%) 15.56 15.96 16.30
Crude fat(%) ' 2.7 2.99 3.18
Crude ash(%) 21.80 22.13 22.37
Capsaicin(mg%) 4,582 5.846 5.725
pH 5.33 4.81 4,37
Salinity(%) 1.07 1.11 1.13
Soluble solids

3.90 3.80 3.80
( °Brix)

L}) €3 782& Z A powder
CEE3 AzFA g3 9E UAE S$4EE O FEA2 ¢ Az 2
=32 70C, 80T, 100T, 2|3 100To|A 6087 ou]A= ¥ 70CToA FEA=
£ AAI ¥ food mixer(IC-3000, VAAxNE Este] &4 wAE A powderS
A =3t o}

71& A 9 seasoning?] B4 AXFE BF X3l seasoning Y spiced 7}
3to] A2 o vt & oML UXYUEE JoiE HAY AHE3) powderd A=
3to] J1EAEde xE3E FAch

A2 2288 IEARY 21X powders URIAME(Tables 36, 37, 38, 39)S &%
H AolE BHyon 53| B2 §4 TAEELE ALY B9, 2EEEE 100T
A AZY 797t 71 Adch Capsaicin YR AYE Holx| Ygtor} Az
#5714 397t R 42 $9E B4ch

I chalal ke FA2YH B¢l SHEE 4BS w2 dEd, uss)
ot 571 ARe Z AKriEct vjaF o] oo njgre B9t 257
A Et gtk
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Table 36. Physicochemical characteristics in hot-air dried kimchi powder at 70T

Sample Kimchi
. Fresh Ripened Over-ripened

Moisture(%) 17.08 14. 46 16.37
Crude protein( %) 16.30 15,95 15. 34
Crude fat(%) 2.33 2.50 2.47
Crude ash{%) 21.48 21.27 22.38
Capsaicin(mg%) 6.14 5. 56 5.78
pH 5.49 5.09 4,57
Salinity(%) 1.58 1.82 1.96
Soluble solids

. 8.50 8.20 8.20
( °Brix)

Table 37. Physicochemical characteristics in hot-air dried kimchi powder at
70T after predrying at 100T for I hr

Sample Kimchi

Fresh Ripened Over-ripened
Moisture{ %) 17.35 14.75 14,18
Crude protein(%) 17.64 15.93 16.23
Crude fat(%) 2.14 2.34 2.50
Crude ash(%) 18.19 21.07 22.73
Capsaicin(mg%) 4,951 5.385 6.111
pH 5.45 5.16 4.55
Salinity(%) 1.60 1.83 1.93
Solub?e solids 8.3 8.2 8.2
{ °Brix)

Table 38. Physicochemical characteristics in hot-air dried kimchi powder

at 80T
Sample Kimchi
Fresh Ripened Over-ripened
Moisture{ %) 14.88 13.67 12.48
Crude protein(%) 17.11 16.18 16.25
Crude fat(%) 2.44 2.21 2.41
Crude ash(%) 20.61 21.84 22.84
Capsaicin(mg%) 5.846 5. 403 6. 280
pH 5.14 4,89 4,38
Salinity(%) 1.60 1.79 1.93
Soluble solids 8.5 8.2 8.8

(_°Brix)




Table 39. Physicochemical characteristics in hot-air dried kimchi powder

at 100T
Sample Kimchi
Fresh Ripened Over-ripened
Moisture(%) 12.45 12.4 9,87
Crude protein(%) 17.63 16. 30 16.95
Crude fat(%) 2.45 2.28 3.16
Crude ash( %) 20. 84 23.36 21.76
Capsaicin(mg%) 5.343 5.519 6.731
pH 4,77 4.81 4.12
Salinity(%) 1.71 1.88 1.86
Soluble solids 8.6 8.5 8.0

( °Brix)

2) 2% powder A=Wy MA
dg A2 278 A¥dat 57 A2 UX powderd] Z$ A2 ¥ §
AW = slddey, FE480] g AT vigo] wo| Egon dF Az g
A2SEEE Az} o] HAE Mool A3} v §o] A &3 72 AR #A
powder®} H]A] ARMIF, ME, capsaicin FFE x}o|7} UR] ¢lo} 1A Ax|PE
WA, P I A2 70CoM ARY A powderd o] §dlo] x| seasoning/
mixe] HZYEE AME3tAT)

3) Z1x} seasoning/mixe] A2
7h) YRS} wigs] B3
duldBE B3t HAETVAEE A=Y A powdere] TR EAuES
kst HEYY FARe FF au)E ddld # S48 R 2R
seasoning/mix& | R3slo] 53 FrpPow {|SBILE AlAStA )

H{5BIt A3}, fresh kimchi seasoning/mix(FKS)= A&7l 8-2JFQl zloj: gl
A7t taste®} total acceptanceollA] A7 &L Fo| A% 3, ripened kimchi
seasoning/mix(RKS)ol A= B, A, &, HMHQ 7]2e ARs} §FolxL gatx)
o, BHd JA4Tl L o] MEIE ). Over-ripened kimchi seasoning/mix(0KS):=
oA, ANAU 713NN g2 FFE B2 i) s duEgch

ol 2] WeBIE B3 S8 AE kimchi seasoning/mix®] A8F 1 4Tl &
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Table 40. Formulation of kimchi seasoning/mix

stodct. 53]
A7 2L e 2H

o %,

2wy E 23 uiu] 2 H A3t cHTable 40). Table 40004 & =
A g 58 35l TR i E Heldle 244 &
ST AE ZA] powder?] vl &L 45~50%E 3l ZX]
Al So| HRE|= kimchi seasoning/mixol H}
A7E L wPUE L 32 A Fo] seasoning/mixZEA A FEHAY
=5 Aeste] ARgsidch

gl %ol A%t

g€

Ingredient

Kimchi seasoning/mix

FKS RKS 0KS
Kimchi powder 5.0 4.5 5.0
Salt 1.5 2.0 2.0
Garlic powder 0.7 0.3 0.3
Onion powder 0.6 0.3 0.3
Ginger powder 0.3 0.1(mustard) 0.1
Beef seasoning 0.15 - 0.1
Yeast extract powder 0.1 0.1 0.2
Seafood extract powder 0.1 - 0.3
(black pepper)
Tomato powder - 1.0 -
0.5
Chill powder 0.2 0.2
(red pepper)
HVP powder - - 0.1
Sugar 0.7 1.1 0.3
Spice mixtures 0.65 0.5 0.8
Total 10 10 10

b FKS, RKS, and OKS stand for fresh kimchi seasoning/mix, ripened kimchi

seasoning/mix, and over-ripenend kimchi seasoning/mix, respectively.

L) olsiaty 54
AzH SAdAE 7R seasoning/mixe
(Table 41).
g e ZF 70 TollAd EFA=d A

2%} seasoning/mix7} TS

o P 2 "o,

SELE

h=1
54&

24319t}

powder2} H| I 3}H fresh kimchi® A

ol w3} v]2Y Wyl g Hojgon, $8  Zyhy
238 AL Ags] we o Roleul, ol FAFY
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HE7toll 3t FIIHNOE B 4 93 29 &2 #Y2 ZA seasoning/mix7} The
AHgol ofel condiment2A, Ex 7lFolut WrHFe] EYsle AHRIIEE &2 @
T2 AT EARZ ¢& Fo= uictdr). 53] pHY Z$+= Z A powderHth oA
A udEY 2F 5 IHE HE £ o ARl AL M8 IFELS
IAGEY FEdRY IR FUHEIded, FIgolut UWIHRel Z§A] seasoning/mixE
o] 23E F7ME F A& AL E Alg"rh

Capsaicin ¥&Fzlole FEAE F v B U A HIlo] e xpoj2 BZH
T}. Ripened kimchi seasoning/mix2} over-ripened kimchi seasoning/mix®] 7-9-
capsaicin ¥ %8| Z£J}2 kimchi powder7} Zte ule] RA2FNE & 4 S FHeog
Atg e}

Table 41. Physicochemical charateristics in kimchi seasoniong/mix

Kimchi seasoniong/mix

Sample FKS" RKS OKS
Moisture( %) 10.80 10.75 11.80
Crude protein(%) 12.60 10.73 14.42
Crude fat(%) 4.56 2.55 2.4
Crude ash(%) 28.81 28.00 31.40
Capsaicin(mg%) 3.903 6.738 5.690
pH 5.21 4,19 4,35
Salinity(%) 2.49 2.46 3.39
Soluble solids
7.6 8.0 7.8

( °Brix)
Color L 58. 07 52.85 56. 87

a 10.15 13.85 11.57

b 27.81 25.51 27.88

U See the note under Table 40 for the abbreviation.

4, 72X sauce®} seasoning/mixe] J}2 E8H AA
7}. 73] sauce?} seasoning/mix2] £y W LA
1) &2} g 24
ZAE o]-&% ZA| sauce?] seasoning/mixoll |RF L]z} HME RAH52)E

20004 349 10458 15U 2k AA 20c], 30th, 40t) & - UE FHLE 3t AME -
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A7) - FFA el 2508 thdes Aulapd o] AP HE RANE +£¥3iAch
":é—u:zl ZE Jhs] aostd 86. 9%F =7 AR =S thEsle A Folzt $
SIRR, 90.7%7k AL uhy]l Aajel $EA] Fu|Eojo} B %—r =olzt et
th SRRt 924671 A E Folola, S4H2E 42 AAE I theoE BAAE
AZBHETL bl TR A Fe st =dA], £25 24 R4 Yol AEYria
digstadsl, Jpgelide 23 AzRohs Foie] ZF97t A Jeikth 2 A sauced
HEoll Y 671 B7 F PAHFZ2 L HESUE, vUITY &d, spaghetti
sauce, W7 (nugget)F2} TS 5F2} A A2E dipping sauce, salad dr;essing,
pizza sauce ¢22 7H A}FHo|gtn GHstAch ZAISES UdA ZHstA AMgy
T+ UE 24, 24, SEF U Heds A 2 FHol & SEAlE A
51.3%0f St 2L, olggt AlFo] EAHATiE /Y of 76.7%7F 7UH A7t

oiche 2734e W$E Rdch 0|30 ol ¥l AW ol & BA sawer} 4
EslUttd 22 NS 7S 4 Yok AAHCE AAE 08U sael AzA B
& WD B, e WPAE, Pei Wk Rol L WelE dEsigch g

Al
712 H8%¥ F over-ripened sauceo]| "Ho] JHet HI vy JERE A A
FelolA s QA AFoln, 8 HAE ReA| o83}
= ol ol A At 2 vl 2 E =§ over-ripened sauce® £820] 7}53h
ATAE] 4AA2} fried chicken nuggetol] ©] &%= dipping sauced 43
stdedl, o e Agaslol HEAZD ¢ gt B sauce?] ol& 7HsAE& ulgd
ThL & 4 9lt}. Seasoning/mixo] T WEof thstel su]ate) sI%PEI} HP o
o] Zo|g & Ag3la godon, 1 F 44.6%71 20|88 A1Lsin gt = H
g 55T 3E e A U =oEt dEe] AMEHE of 57%7F Fuid 7t
s80] altial spairh ‘
oyl &R[x} AEA] ZAE B3] Z2AE o] &3 sauce?} seasoning/mix®] AE3 7}
S48l A& o + A
2) §=43%
7}) ZXA] sauced] A F o2 HE
(1) AE&EoF 4%

A Fulol AXE 50%0ldE HIst] ANUR saucer FFIITIL Y 5+ 4

o

X
jo
&
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ZAE ARAA 2o Fste Z=7t AR ¥ 4 vl FELE UL H3A
dorent, Al 2o AMAReE AAE o8 AL oYzt ¥ 4 dled,
AAAN, ZAA, AASF, AA R, AR fApe} FS BFSAEL ohe} B

=}, w2, AnAE], 3 22 AF ST FIsle] tujFo] sirh olYox

ZAXE H7IRY fusion Fefe] AMEZ L ZA 2] recipeEo] UBUolut, RelAMolA Tol
ol £ QlEd], §H47)L ZAE 40~60%2] ZXE 0|3l &7/, ojmlf, T,
FTT

I 22 gt UA o] &3AL, olded fe|, ULHE A Fe} ZAXete] 2
Fold tiddt ZePPHES 23 Wk £ A sauce T2 ¢ oF 50% 3
=9 ZAE ol gty HE]U & d 4 9 fresh kimchi sauce, AUl 7|
£ ripened kimchi sauce, TJEBtE U o]&E|el, HS fEo A}RY £ 9l
= over-ripened kimchi sauce®} o] &AdctAEe] HEY Fujg} ol &=
Ztzte]l FA2E AIIste] Uit 7} sauce X & Table 420 LR

Table 42. Food items and applicable area using kimchi sauces

Kimchi sauce'’
FS RS 0S
Chicken sauce

Application area

Dipping sauce
Nugget sauce
Vegetable salad

Dressing Hamburger sauce
Seafood salad

Tuna sandwich
Spread sauce Spread bread Tartar sauce

Fish, beef sauce

Pizza sauce,

Topping sauce Fajita
Pping Spaghetti sauce
Nak jibogum,
Bibimguksu,
Condiment & filling
Mandu
Mukmuchim

b FS, RS, and 0OS mean fresh kimchi sauce, ripened kimchi sauce,

and over-ripened kimchi sauce, respectively.
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) A& AEY #5537

2] sauced] HGEol U &% HAY AL FHLE 7 sauce F 2FFH

8] AEE MU FY 23] sauced FEAA UE F 7HYULE A5FIE AA
3lgdcHTable 43). & FSe 79 vegetable salad sauce® HEAIAA ATS Z X
sauce(FS)& o] 83}3 & ¥ 22 Y% mayonnaised ©|-G3|M saladd uHEO] ALY
A3} 70A] sauced o]&3 AFo] B, 3}, color, AAH 7|EZEN BEF H4It 9
4o Vebn, = ez, @, AR, 2005¢
2 FSE oj&3jA wE CFE mayonnaise & tomato ketchupS ©]-8-3jA
T} g8 Fo|Al= ¢tx]gt colorE AR} taste, flavor, acceptance

7t FA ettt

f
ot -

C}A A spread sauced T

}

rin
A

o

T B
=
o

BE FololA

Table 43. Sensory score of various foods using kimchi sauces
Fs RS

Vegetable Spread Dipping Tuna Pizza Spaghetti

salad sauce sauce sandwich sauce sauce

- AY B c D E F G H 1 J K L
Taste 5.57** 4.80° 6.00° 5.57%6.28" 4.42° 6.00° 4.57°5.71° 5.00° 6.00°5.85
Flavor 5.28° 4.57° 5.57° 4.71°5.42" 4.85" 585" 4,71°5.85" 4.57° 5.14°5.71°
Color 5.14° 4.71° 4.71° 5.28°5.00° 3.57" 5.14° 4.85°5.85" 5.57° 5.85° 5.42°
Acceptance 5.71° 4.71* 6.00" 4.85°6.00" 4.57° 6.00° 4.42°5.43" 5,14° 6.14°571°

Y See the note under Table 42 for the abbreviation.

D7: Vegetable salad made with FS, B: Vegetable salad made with mayonnaise sauce,
C: Spread bread with FS, D: Spread bread with mayonnaise sauce, E: Chicken
nugget with RS, F: Chicken nugget with nugget sauce, G: Tuna sandwich with RS,
J: Pizza made with

H: Tuna sandwich with spread sauce, 1. Pizza made with O0S,

pizza sauce, K: Spaghetti made with 0S, L: Spaghetti made with spaghetti
sauce,
YMeans in the same column with different superscripts are significantly

different (P<0.05).
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RSe] ZA-$, dipping sauce® RS 1 A}A|F chicken nuggetol]l &A1 EF3} gut
KFCL} McdonaldofA] ©]8-3}= mustard nugget sauceE AR A7l FE} TLZAALE H]
a3 A3, of7|M % taste, flavor, color, acceptance RE 3}lEojA EZo] FFET}
2 AFE HHAZ taste, FAFHA JERME KFY £ELE BT}
{p<0.05),

X, RSE x|, Mg, R9o], 47 5& 4o tuna sandwicho] ©]&F L= sauceE
A g2 7 %ol(G), mayonnaise U tomato ketchup o] €3jA FHE ZAL(H)ET} -
71812 3 dEWisivhs B3 A BE ¥HAAN F2 A4-E EAT 53] taste, A
A 71Z2oA FAHA FELE HAUTHp<O.05).

08e] 7%, pizza®} spaghettiof ztZ} H&A|AAM wHEQEul, pizza sauces}
spaghetti sauced H|2|3t BRE N8 &E FUSIA W& A, pizza®l spaghetti BF
oA 0SS o]L3F IFZH} Kito] Yele] pizza sauce®} spaghetti sauceE o] €% J, L
R} spaghetti®] flavor& At 2 BN HePolAE AT F& W48
B3, 53| spaghetti®] 739+ pizzaX® U} taste, color, acceptanceRFoA o &
< A& B, olv A sauce?] HFLEY FHLo| uigtsitie AL Ynjs
o, Jgste] sted B RAErin ¥ 4 glrh

3) A&AE4 4% (Appendix 13)

HEEoF X §EE UBY UA sauced o] §3 AP R IR AFo
HEANABLE o5 AF FHE7Hs8 S mofsla olg EdE o iy AFoluyt
ol tit L2 EE ozt AFY 4 HolE AT 2L XL 7] sauce A
Foll thyt spgo] 7Hs3t= & st4lct

(7}) Fresh kimchi sauce& o]-&3F AEE

: Vegetable salad, spread bread sauce
(L}) Ripened kimchi sauced ©|-£3 A EE

. Chicken nugget, french fried potato, tuna sandwich, hamburger
(tl) Over-ripened kimchi sauced o|&%t AEE

: Pizza, spaghetti
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L}) 71X seasoning/mix®]| AlE0 2] HEg
(1) =gk 4%

Table 44. Foods items and applicable area using kimchi seasoning/mix

. ) Kimchi seasoning/mix
Application area

FKs'’ RKS 0KS
Kimchi kimbab
Kimchi bukumbab
Kimchi mandu
Kimchi juk

Pork barbecue
Condiments Chicken Mustard sauce
barbecue :

0il mixture Salad dressing
Kimchi jangduk
Kimchi jeok
Kimchi sujaebi
Kimchi kalgugsu

Flour mixture

!) See the note-under Table 40 for the abbreviation.

B FulolA AXFE o188 IFHEL 98 BT UAY, AR AAE 50%0)
Ab o] 83l= 71EAIE, & saucel} seasoning/mix= AEsiTi ¥ 4 gt o]y A
4o A EEoFE APS7] 43 Table 445 2AAstAct. SEEOHE ARSI sl
o] AN E = seasoning/mixE ZAPBY & F}, o] FAloA 7], xS, A
o Z2 HAESE FARE 319 olF FAAZR AA AME3IL o7lo] Zn|A7l, g,
¥}, spice mixture5 & IR S UL O R condimentFEf] HE-& At 9lad
Tl o] AFES HUE2E SAHAARL olglo] 22H, FH, &, FAH],
F&, enzglolL, AP Fol ol &Y +E UES 1Y HEEokE P
2|22l AEZE Foll barbecue seasoning, chicken seasoning, chilli powder & $
218 @7 23 gde 574 viewta Ay el 8 s EARE HAAY
kimchi seasoning/mix 2.2 TtX|3lAE £Ao] ¢ & HAeoeg AZHAL],

o8 71z E¥(42, 43, 46, 47)2] formulationg 43l o7 ofuluy L Bl
5o LY 4 9= condimenti} 0il mixture?] salad dressing, flour mixture®
o] &% 4 & A seasoning/mix®] HFYE dAsAch s4WAEE AzW B
Z] seasoning/mixZ S0 HRA] FKS= HR|Z7], ©7] uislF 5ol condiment®
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A ALgY 4 gledl, AEZA 28R 2.5%8 AHRske Zo] AN v b 4
%l2l3, RKSE salad dressing ©]1} flour mixture® AMRE 4 Qlid), salad
dressing2 0il2} seasoning/mix®] H]&S 3:18, flour®} ZA] seasoning/mix& 5:1
2] vl &2 sk Zo] HYstych EY KSE condimentZA Zx] 7l 3

F. AAE ol AH8Y 4 el Yol AEAlE 1.5%8 AMR3h= Zo] AHAsgc)

) HEAES] B537L
ZA| seasoning/mix2] FHEEol ¥ £& HIY AL F4oE U
A o2 571A] 24]& Table 452} o] EF recipe
2 22 AL 7122 7AYY BSUIIE AN SIGTHTable 46). ojm) HLAZ
4ol B F X8} ZA] seasoning/mix¥HE A 2313 tE RE B 533,
z

U x| seasoning/mixe] -9 & 2] 248 AR5t}

seasoning/mix& AR A7l 4]

Table 45. Formulation of foods using kimchi

Kimchi Kimchi Kimchi  Kimchi Kimchi

Ingredient kimbab fried rice  juk mandu  hamburger
Kimchi(g) 300 300 300 300 300
Beef(g) 100 150 - - 900
Pork(g) - - 150 600 -
Cooked rice(g) 800 800 - - -
Egg 3 - 1 - -
Laver(sheet) 6 - - - -
Onion(g) - 150 150 150 300
Soybean curd(g) - - - 450 -
Mungbean sprouts(g) - - - 150 -
Wheat flours(g) - - 400 600 -
Bread crumbs(g) - - - - 150
Milk(mL) - - - - 90
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Table 46. Sensory score of various foods using kimchi seasoning/mix(KS)

Foods using kimchi seasoning/mix

Sensory Kimchi Kimchi Kimchi Kimchi
. . Kimchi juk
attribute kimbab fried rice mandu hamburger
A" B C D E F G H I J
" Color 4.22°9 5.00° 5.78" 4.44" 4.56° 5.00° 4.33" 5.56° 4,22° 4.44°
Flavor _5.11a 3.11° 5,33 3.67° 4.67* 4.00° 4.56° 4.00° 4.22° 4.44°

Taste Saltiness 3.33% 3.44° 4.22° 4.11* 2.67" 2.67" 3.67° 3.67° 3.89° 3.89°
Hotness 3.44° 4.33° 3.89° 3.89° 3.00° 3.00° 4.00" 3.89" 3.78° 4.00°
Overall

4.78* 3.56° 5.33% 4.00° 4.00° 3.00° 4.67° 4.00° 4.33° 3.67°
acceptance

UA: Kimchi kimbab using cabbage kimchi, B: Kimchi kimbab using KS, C: Kimchi
fried rice using cabbage kimchi, D.: Kimchi fried rice using KS, E: Kimchi juk
using cabbage kimchi, F: Kimchi juk using KS, G: Kimchi mandu using cabbage
kimchi, H: Kimchi mandu using KS, I: Kimchi hamburger using cabbage kimchi, J:
Kimchi hamburger using KS.

UMeans in the same column with different superscripts are significantly

different (p<0.05).

22 7)uke] Z-S seasoning/mix& ©]-&3 BFo] wiFAUX|E iR}t AFRCT} color,
hotnessoll A &S A4E Ao, saltiness Hold= F3d o]zt ¢t AA|
Bonte] ALL color, flavor, acceptancediA] wlFZX|Z A X3 AR Fiol &

Fo] wiZEZix] RIAE o] &¥ EFETE colordME &2 HAE saltiness,
hotnessoll & U3 A4E vk A JE=HAAE FY+E 5%3lolA E
23 FE Y] NelHFe ztolzl dltis BAA A7 gldrh (p<0.05). A2 wHEY
A9 7% seasoning/mixg ©]&¥ HFo] wiFAUXE o] &3 GZET} color HolM =

L A4E Wy, UnA 7 YEJAE F 7 FFHA Ao|7} Yrte A
2AN g ¢ 4 29rHpc0.05). Kimchi hamburger?] 7-$ Z1X] seasoning/mix&

€ ]

Fo] wR7XE o] &% IFET} color, flavor, saltiness, hotnessollA &

-

(%

2 H4E Woka, FUHA JNIxME F FTY fAFH Aojst dvte FTAF
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ZA7L 922 & + AU THp0.05).

AAH o= 57118 JAle] BB LA seasoning/mixE o] &%t Fo| vjFAUXE
o] &% FECL} colordME 2 B4E €2 & & 4+ Jdrt

o] ¥eBIt= FH&|Y mMiEUXE F LAY A4S WAL Z A seasoning/mix
g &AL SIS P ZoE wFUAE o83 S2o] e ¢ &3l
t 2% o ¢ AdAAR RejA] Helgd Ux] &7 FAEE ZYE] Qe B2
el zueese) Hsde Belzgrt |

N

) A&AE2e] 4% (Appendix 14)
HEgTol ¥ §E& MHAPY 7ZA seasoning/mixE o] &3 AY Wiz
Al g0 FEAAFRLE olE AEF FLIISH S nopsigdct

(7}) Fresh kimchi seasoning/mix& o]-&3F A&

: Condiment® el 2 pork barbecue
(L}) Ripened kimchi seasoning/mix& o]&3%t MEZTE

: 0il mixtureBelE chef’s salad, kimchi jangduk
(t}) Over-ripened kimchi seasoning/mix& ©o]-&3 AlZ2E

! Kimchi kimbab, kimchi fried rice, kimchi mandu

5. 2] sauce®} seasoning/mixe] #ZE A3} E8 HA
7}, 21x] sauce

Z*| sauce, FS, RS, 0S& 7t 2|ste] ofujdAe] & ZH} FSo] ZA¢ s
7t A7 2 A RS A AL ALY g R U7 wiol, ozt
HPY S 3} salad dressingL 2= 80| 7153122 RSE A Z FSe ure Ay}
5to] salad dressing®] wigu]E ZFsloch 2R sauced] HEIHE fslodes A
sauce?| HZFo] Hgs, FAE FFol &7Hrh du] AEA2A Aztel AX
sauce® Az H{sl PEAU/FS 3 UYWL uIBOET, RS: salad dressing,
dipping sauce, spread sauce®, 0S+= bibimguksu sauce, spaghettii sauce, chilli
sauce® Ztz} ME3A[Zich. ol & #isto] RS, 0S| wiiu]E ZFslgl=vi(Table 47),
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RS®] ¢ AMEEAZ 371 &4 BT J|E 4A(basis of RS)Y] AU § AXF
& 3~5471 2 T AMY B F7157] At BE 4~4 5FE AR
2tzte] 8z EMdo] 2tA 317] ¢35l salad dressing®] 7§ olive oil3} corn
syrup& FE7FA|Zt}. Dipping sauced] 7% ¥ st& JFI7HAA A SHet 3
2345 S134 mstard® BAAY Yuct Z7AAL A 42 BA 8 s
of chilli powder& #HJ7IA|Zt}. Spread sauce?] 7-¢ A]ZlE]: spread sauced} -J-Ab
% 4T 9Istel ayonmaised] LR F/ANAT 08¢ AP WM A~ BE g
A(basis of 05)2] A WBE 5~NAE BAAZEH, oRE ouluNAF ol
Axe gat AA BE DAt A=l GLE uAA bl Eoldth sle
basic 0S&e ZAR7He] ¢ Blo] ¢zt 7] whiEe] bibimguksu sauced] wi3iu]:
basic 0S2} A2 fA13en &7]18 F7] ¢18lo] corn syrupe H7I8I4 3L, olive oil
tfal 271 EL A3l Tt. Spaghetti sauce?] 7Z3-$- 71&¢] spaghetti sauce?] ujilul
& Hlgo g slo] oj’le|ol &4l J12 FAI8Q basil, oreganog H7I3l A3
El9) B3} X2 gtg FAlo WA st S5 £AF ARSI Chilli sauces
Bt gtE glola mie stE flEl RS wla ARXIIRE AMEIIaled, e
gtekg "7}/4?-‘!:} 7] sauceE 0|83t ARH 671X sauceF 7}X|I RS, 0S¢} zZt
Zte] HF A3 F5E A7) fst LA HEE ZARE AAISICHTable
48).
Table 47. Modified formulation of kimchi sauces using RS and 0S

Mixing ratio(%)

Sauce Ingredient . Salad Dipping Spread
Basic dressing sauce sauce
Ground kimchi 63.69 58. 00 60, 00 60. 50
Mustard 9.55 9.00 11,50 9.00
Mayonnaise 6.37 6.00 - 6.30 7.00
Minced pineapple 6.37 4.00 4,30 6.00
Sugar 6.37 6.00 4.00 6.00
RS*’ Salt 1.27 2.00 1.40 1.00
Ground onion - 4.00 4,00 4.50
Vinegar 6.37 5.00 6.60 6.00
Olive oil - 2.00 1.50 -
Corn syrup - 4,00 - -
Chilli powder - - 0.40 -
{continued)
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Bibimguksu Spaghetti Chilli

sauce sauce sauce
Ground kimchi 54.95 50.95 45,00 50.95
Red pepper paste 10.98 10.98 1.00 -
Red pepper - - - 3.98
Sugar 5.49 5.49 3.00 5.49
Ground onion 5.49 5.49 3.00 5.49
Ground garlic - 2.00 1.00 3.00
Corn syrup - 3.00 3.00 4,00
Salt 1.04 1.09 0.60 1.09
0S Black pepper - - 0.01 -
Water = - 27.83 -
Tomato ketchup 10.42 10.98 - 15.98
Tomato paste - - 14.36 -
Vinegar 7.81 9.24 - 5.24
Basil - - 0.05 -
Oregano _ - - 0.05 -
2.74 1.00 1.00 4.74
0il
(0live 0il) (Sesame oil) (Olive ocil) (Olive oil)
Butter - - 0.1 -

D gee the note under Table 42 for the abbreviation.

Table 48. Sensory score of kimchi sauces for selection

of the commercial products

Item
Sauce Type
Taste Flavor Color Acceptance
Salad dressing 5.43’  5.20° 4.59° 5.15°
RSY Dipping sauce 5.50° 5.87" 4.,90° 5.57°
Spread sauce 4,377 4.44° 448 4,28°
Bibim kuksu sauce 4.87° 4.58° 5.38° 4.99°
0S Spaghetti sauce 6.17° 5.46° 5,99 6. 09°
Chili sauce 4.82° 4.80° 4.02° 4.41°

Y See the note under Table 42 for the abbreviation.
2) Means in the same column with different superscripts are

significantly different(p<0.05).

- 112 -



28|23} MEE zA} A3}, RS #Z-¢ dipping sauce?} salad dressing®] spread
sauceo] B3] So)MoT EFF 7|F =7} &, dipping sauce®} salad dressing
Hl Al FoFolAE dgtout BE s HHolA dipping sauce?] 47t &olth
0Soll = spaghetti sauce?] FYA 713 =7} bibimguksu sauce?} chilli sauceo] Bj
stol R1HO2 won(0.05), AU JHsde B ARolAl RSE bt o
47%7} dipping sauce@} thEsteiil, 0SollAl= oF 65%7} spaghetti sauceZ}il THE&}ad

tH(Fig. 37).

<Selection of commercial duct in OS> . R .
ore felal prof <Selection of conmrercail product in RS>

Bibim
guksu Spread
Chili sauce sauce sauce Salad

19% 21% sauce

== = 31%

7%

Spaghett Dipping
sauce sauce
64% 48%
Fig. 37. Consumer preference test of kimchi sauces for selection

of the commercial products. 0S and RS mean over-ripened

kimchi sauce and ripened kimchi sauce, respectively.

olxte] AzE FYUH J|EE W AEFHIMeAEl i 4uAL HFEE FAHLE 4]
E3BE HUsd HE VQHERS YASALh RolAE dipping sauced U3}
5 dipping sauce$} salad sauce 7 AlE3IEo] £33 7|3 % Fr A3 9 ujtu]ey
FAE S st AFe LS FtirFl= SollA dipping & salad kimchi sauce
2 AEFHE AP 0SoA= spaghetti sauce?] HAdo] 7}RE|&= kimchi spaghetti

et
sauce® 43t FEHFE Yot

1}. Z)X] seasoning/mix
S8 AE 7R powderE AME-319] seasoning/mixE HRF F P FA{PY ZA
Z] seasoning/mix& AA3}7] 25t BEHINE AAsided A= et Zo
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(Table 49). Color, flavor, acceptance: Z<%7]2] Z %] powder& A}&-3 seasoning/
mix7} FAolAE dgtoy 71 B2 IFE R 2F AEY EFoz MAFsY

ch.

Table 49. Sensory score of three types of kimchi seasoning/mix

Sensory Kimchi seasoning/mix
attribute Fresh Ripened Over-ripened
Taste Salty 338" 3.50" 2.63°
Sweet 3.13° 3.38° 2.38°
Sour 3.13° 2.50° 2.38°
Hot 3.25° 3.13° 2.63°
Flavor 3.38° 3.63° 3.00°
Color 3.25° 3.88° 3.38°
Acceptance 3.75° 4.00° 3.13°

“Means in the same column with different superscripts are

significantly different(p<0.05).

6. HF g3 BFHY AR IR 33} AFAY ZA 2 scale-up

2812t A3 ZAME Bl 2 F Ad3 528 WA Y dipping & salad kimchi
sauce(DS), kimchi spaghetti sauce(SS), ripened kimchi seasoning/mix(KS)2] z}Zuj
P& Y3 A2 FFEE FHYsiach

7} 28R} 7|3 % R4}

HF g3 F5Q DS, SS, KSofl thste] 48|12} 713 RAE 3 A= oS

2} ztch(Tables 50, 51, Fig. 38).

HFoll thgt 4zt 71Zx A A AL 1$S Rdon, JPNAHAS BEE
A Fo thsle} Zx] sauce= 2,500%8/500 g, Z!X] seasoning/mix= 1,000~1,500%/5
gX10 pack Fx7} AGsitia cigstdct. AEol EAIEAES o] X sauces ZA}
Zt2] 59%, Z1A| seasoning/mixi= 66%7} Fuld 2jAt7} glrkm dtgrh. EI T}
E W3] YsjA] ¢t RAIAIE XA ZA| sauce 64%, ZVA| seasoning/mixi: 67%
2 F AEZ fAIRE A3 vehia olgdcHFig. 38). ol ZAE o] L3 sauce

9} seasoning/mix®| AEEIeHE HoFr]
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Table 50. Result of consumer affective test of kimchi sauces

Sensory attribute DSt SS
Taste 6. 50" 6.93
Flavor 6.20 6.02
Color 5.89 6.70
Acceptance 6. 66 6.82

Y See the note under Table 40 for the abbreviation,
2 Scores based on a 7-point hedonic scale where l=dislike extremely

and 7=like extremely,

Table 51. Result of consumer affective test of kimchi

seasoning/mix(KS)
Sensory attribute Kimchi seasoning/mix
Taste 5.82"
Flavor 6.20
Color 5.83

Y Scores based on a 7-point hedonic scale where 1=dislike

extremely and 7=like extremely.

<ntension of purchasinung Aimc/¥ sauce> <Intension of purchasing

Yes and kirrrct seasoning/mix>
no Yes and
5% Ho

1%

Ho

Fig. 38. Results of consumer affective test of kimchi sauce and

seasoning/mix.
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U 23 sauced] Euhghe] T 2ZE 3Ae By
1) el g

RSe} 0s¢]

LIRICHE=

72}

543 £x9

dipping & salad sauce%}

spaghetti sauceoll ZY3}tA HEV AP 2|EF formulationE Table 52, 530] #|A)3}4

Cl. Dipping sauced] 3¢ Wz YA} 2 37

cag
_TmE

HolH= AAE sty

2} AE¥A) 7= wAo)A FSet HE A7) wlFol salad dressing® 8 A}go] Fib

stohal 3ghc,

Table 52. Final formulation of dipping & salad kimchi sauce(DS)

Ingredient Mixing ratio(%)
Ground kimchi 60.00
Mustard 11.50
Mayonnaise 6.30
Minced pineapple 4.30
Sugar 4,00
Salt 1.40
Ground onion 4.00
Vinegar 6. 60
Olive oil 1.50
Chilli powder 0.40
Total 100. 00

Table 53. Final formulation of kimchi spaghetti sauce(SS)

Ingredient

Mixing ratio(%)

Ground kimchi 45. 00
Red pepper paste 1.00
Sugar 3.00
Ground onion 3.00
Ground garlic 1.00
Corn syrup 3.00
Salt 0.60
Black pepper 0.01
Water 27.83
Tomato paste 14.36
Basil 0.05
Oregano 0.05
. .00
0il (Oliieooil)
Butter 0.1
Total 100. 00
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2) {F 3Z=
Dipping & salad kimchi sauce(DS)%} kimchi spaghetti sauce(KS)&] & F

A E Fig. 397} Fig. 400 YVEeER|CTH

| Kimchi making |

| Ripened kimchi ]

[ Grinding J

Sauting ground kimchi in olive oil
(at 95C, 3 min)

Adding ingredients

(Ground onion, chilli powder)

Stirring and Mixing
(at 95C, 3 min)

Adding ingredients

(Vinegar, sugar, salt)

I Stirring and Mixing (at 95T, 3 minA)J

| Seiving (18~20 mesh) J

Adding ingredients

(Mayonnaise, mustard)

[ Heating at 95T, 15 min J

I

| Filling into jar(at 75C) |

l

I Seaming |

| Cooling ]

Fig. 39. Flow chart for dipping & salad kimchi sauce processing,
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| Saute garlic in extra virgin oil |

Heat Mixl
(Red pepper paste, Add tomato puree
Ground
sugar, salt, onion, (Tomato paste, water) .
. over-ripened

corn syrup, black and spices, and then .

. . kimchi
pepper, and water) heat to 95C - Mix2

at 100°C, 20 min

I ~ |

Add Mixl, Mix2 and ground kimchi
to cooking vat and heat to
100C, add butter and then

heat at 100C, 9 min

l

Test product

(Soluble solids, pH, color, flavor)

l Filling:into jar I
I Sea]ming | ]

| Cooling ]

Fig. 40. Flow chart for kimchi spaghetti sauce processing.

DSt ripened kimchig 7t T} 95°C, 3& H<¢ olive oild} 7 EL thg Zo}
R ofm}, chilli powder& H7IRIch 95TolA 3% F¢ TR o Ax, 23, 4
& AvIstel thA] 95ColN 3% T EYsl 18~20 meshE Ao AE th2, nix|
#o 2 npeuX, mustardS F71E the 95CoAM 1585 stdxelsta 75CY &
EollA Y FEYL AAeE T3 vhs, du, XY T JARY A3,
84)o] 7Hesicia wdsict,

$se| 7% uBES7t W 233 duprt A Mix 18 ST StdAES 93
100C, 2088 7183l nlsg oildt U7 B the B2 =9} tomato pureed 4o
(Mix 2) & B&L 98le] 95C7IA| 7t@gtch ol F Mix 1, Mix 2, ZAE o) o
100C7Hx] 7td3ta ZAAE 71EstES we] ol & 2As17] st FHoz W
HE It 92 ¢ 7St
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Tl A seasoning/mix®] Z{Eriu] & XF FHY H
1) A& g

A A RH x| seasoning/mix & A AH ripened kimchi seasoning/
mixo] thgt T BFrb A, viente] F7ish Wasicia ULt capsicund 0l
M7kt 3, pizza, spaghetti®} e A PO EY VLS 317] ¢3}e] 2AZE
A7t o] wiygu|E ekt XA 519 o nj(Table 54), ©]F kimchi seasoning/mix
(kS)2t BE3l7|Z stdch ol wigu|e] WAL KS§ FUTEA AFL2HN FHAY
NAFe AHeEES AYY ECIE RARE Brsel YABE ALY 4 AT,
chilli powder ¥ cheese powder?] tha|’} $83] slssicia 2ctE ],

Table 54. The final formulation of kimchi seasoning/mix(KS)

Ingredient Mixing ratio
Kimchi powder 50. 00
Chilli powder 10.00
Black pepper 1.00
Garlic powder 2.00
Onion powder 3.00
Cheese powder 18.00
Spice mixture 13.50
Capsicum 0.15
Paprika 0.40
Total 100. 00

2) 23 A%

KSe] =&z 43S ¢35t polyethylene/aluminum/cast polypropylene film
(PE/AL/CPP)%} polyethylene film(PE)2] XEA=|(57, 85)o] R.ASto] 50ToA 74
o| 23}, nAE, ¥FF/HE stach

AN o7 A A7|Zt 5t PEQ} PE/AL/CPP2] seasoning/mix& R, MEo] B9 L,
a, b value 25 ZtAS= AL Roltly} 4UxIE 7Moo AN S WL B
, ARzl A4 PE, PE/AL/CPP B5F A 717of wie} Fistgict @xe

A
$ Zadte= S, pHe B SISt #Aaste 3RS Ech
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253 Brie X F R 2T V€ AAEAS Aol FEE FIRIRE Aol
2 BeAI AL AdE JE AAEAY Aolst FEE ¢ 4 drh Color,
taste, flavor, acceptanceZ} A% 7]7to] ZI718+E 3oz J71& AAEI} xlo]
7} ARE & 4 ddch Axde ¥ulE H3ties F A% &71(PE, PE/AL/CPP)
A g 8 U JZxE F45F dudlelA Aolst glgdrh

AA71zbo] E7] whEel FeHA FAY W= E + gHerl,  PE/AL/CPPY
seasoning/mix7} PE®] seasoning/mix Hr} AR o g 7|&F ZHAAEZ o]z} FHriz
H71yg 4 917 wjFoll PE/AL/CPPE kimchi seasoning/mix X3S 1% &7|2 AR 3}
ot

3) HEF IX=

| Kimchi making |

l

[ Ripened kimchi |

l

I Hot-air dried kimchi at 70T I

| Grinding kimchi flake |

|

I’ Seiving (30 mesh) ]

I

Adding ingredients

(Chilli powder, cheese powder,

spice mixture, etc.)

Fill into PE/AL/CPP film
l Seaming J

|

r Product J

Fig. 41. Flow chart for kimchi seasoning/mix processing.

gt didE 1 A7) B8 24
1) X sauced] FPEE, dEE 2 ¥ BE 4
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Mr
fz

7h) B4 A

Kimchi§& o]&% DS, SS¢ JUYYEENE ¢ Zxe ozt 2o
(Table 55). DS9] Z-¢ fate] ko] ol & gako] SS7} 65.83 kcaldl Zoj |3}
111.46 keal2 gofrt. 4873 vlepyl ©del 3¢ Vit.CE ALdsias WA Ad &
FH wElIEc &4 S4=dEY, ols LA olgdo] HIHH FAR oy A=

AtZH Tl

Table 55. Nutritional composition of kimchi sauces

Nutrient Unit ps'’ SS
Energy Kcal 111. 46 65. 83
VWater g 77.1% 81.3
Protein g 1.7 1.62
Fat g 5.9 0.95
Carbohydrate g 15.47 15.91
Sugar g 12. 89 12.70
Fructose g 0.1256 0.3756
Glucose g 0.2364 0.4763
Surcrose g 7.0885 2.5209
Maltose g ND* 0. 4482
Fiber g 2.58 3.21
Mineral
Potassium, K ng 315.97 475,37
Phosphorous, P ng 41.37 44.10
Sodium, Na ng 907.25 690. 54
Calcium, Ca mg 28.53 29.28
Iron, Fe ng 0.90 0.71
Vitamin
Vit.C mg ND 2.14
Nicotinic acid mg 0.049 1.27
Niacin mg 0.077 0.86
Vit.Bs ng 0.073 0.07
Vit. B mg 0.045 0.015
Vit.B; ng 0.08 0.46

Y DS and SS mean dipping & salad kimchi sauce and kimchi
spaghetti sauce, respectively.
Y Value per 100g edible portion.

9 ND means not detected.
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28] thEAQl g4l Vit.Cx DS A A&HA] Wk, sso A 2L @
o] Z&EgEd, ol dol BELAY Vit.Cx DS AL BAEFA Yok:, sso A
+ Dsof] w3 u& R dAeldz EF FARE AMEH Vit CERo] &2
tomato paste?] F7lol o3t Aoz AztHr) R/ ko] Qo] E w7 X K}
< & F AUk 493 B4 A3 sauce7l A Hols B3 Vit.CE A9
= W FAA Bt ggo] it ¥ 4 glct
Z A sauce®] Fu]dEQU {714 £4 Azl Appendlx 15, 16)% Table 562}
T} SS9 acetic acid?] ¥&ko] 33.09 mgwsl Hiw, DSE] A2 175.60 mgx OB Aluts]
Eot=nl, ol DSoll 6.6%2] A&7} BrEAr] wjFolm, SSo H$ 58.12 mgxe]
citric acid®] 2 tomato pureeold 7lUsigen, clE Hate] v A lactic
acid?} HFo] &2 olf pH 3.8~3.99 AK7] AXE FARZ ALy wEolzt
23 ztgiel.

Table 56. Organic acid analyses of kimchi sauces’’

Organic acid ) SS

Citric acid 10.96 mgx 58,12 mgx
Malic acid 117. 89 mgx 113.64 mgx
Succinic acid 7.33 mg% 2.18 mgx
Lactic acid 53.25 mgx% 253.84 mgx
Fumaric acid ND?’ 0.02 mgs
Acetic acid 175,60 mg» 33.09 mgx

Y See the note under Table 55 for the abbreviation,

W) auhdE 2y

Kinchi& © 8% DS, SS9 W¥4E EAMg § AT oheat o
(Table 57). Y¥H3E B4 ZATE Aved F4r)e) 2AE WY D5 phel ax
7t 24718 1A E HoIR sse) pHel APEo] uls) W o 4 glglch oL Dsel
AZuRYH] F SSol HAREA %S Azr} A wig]) 6.653 AX s}z Y7 QB
oz Alm)
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Table 57. Physicochemical analyses of kimchi sauces

DS’ SS

pH 3.70 3.91
Acidity(%) 1.9 0.91
Soluble solids(° Brix) 19 17.0
Salinity(%) 2.13 2.97
Color

L 54.35 34.91

a 12.61 14. 36

b 41.44 18.90

Y See the note under Table 55 for the abbreviation.

th ¥r14E 24

DSe} sso] ¥I|EEE BMU ks thE3t UrH(Tables 58, 59). DS,
SSoll Ztz} 43719} 48712 o] A&E o, o]52 alcohol, aldehyde, ester,
acid, ketone, hydrocarbon, terpenoid, sulfide & Z|E}EE-Eo|4lt}.

d(86)2] v X K74 F Ful 42 Hato] U Ao &5t 4099719 peak
7t EEEHAIL, olE F 27718 el EMEHNedH, FFE FL YINEES
ethanol, methyl allyl sulfide, acetic acid, dimethyl disulfide, camphene,
1-phellandrene, diallyl disulfide, methyl allyl trisulfide, a-zingibirene %o|
oltial staicth E FeH ¥7EEEY URES §471% Foll Az S8tttz of
L AN RE e YL HoFoden, 53] methyl allyl sulfide@F2 2t
A7) 300} Fho] EAE AT A Zastg e o] B sensory scored} &S
BBRAE Bt st

Dset sSo} 7] A Az} do] AF(86)oA FREHAUY wiFe I EERTT W2
22 o] BREdE, o|AL U olgjo] RrtHes M FARe 9y
AERED, FF" sulfide § WIFAXY BAEH7t 4t FAVAIL ¥ methyl
allyl sulfide¥t32 DS, SSellA RF ZAEE=] ¢gich
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Table 58. Flavour analysis of dipping & salad kimchi sauce(DS)

Compound group R.T.!' Flavor compound Areas10000
3.30 Ethanol 16219
5.74 2-heptanol 69
12.80 3-methyl-1-butanol 55
Aleohols 17.83 cis 2-pentenol 60
19.31 1-hexanol 13
31.15 TerpineN4-ol 11
2.00 Propanol 95
1.59 Acetaldehyde 60
3.11 3-methyl butanol 67
Aldehydes 22.39 (E)-2-heptenal -
25.86 Trans, trans-2,4-heptadienal 6
27.04 Benzaldehyde 89
Esters 14.59 Thiocyanic acid, methyl ester 142
2.76 Acetic acid, ethyl ester 5967
Acid 23.91 Acetic acid 1878
Ketones 8.26 5—{1—methy1ethy1)—bicyclo(3.1,0) hexane-2-one 13
1.44 Thioaceton 22
7.58 3-ethyl-cyclopentene 20
Hydrocarbons 8.55 3,3’ -thiobis-1-propene 30
23.59 3-isothiocyanato-1-propene 89
8.87 Alpha-phellandrene 18
10.31 Sabinene 10
. 10.87 1,8-cineole 105
Terpenoids 12.01 Alpha-pinene 12
36.35 Alpha-zingiberene 25
38.53 beta-sesquiphellandrene 12
1.77 Dimethyl sulfide 123
6.33 Dimethyl disulfide 284
11.76 Methyl propyl disulfide 29
14,27 Methyl 2-propenyl disulfide 134
Sulfides 18.76 allyl isothiocyanate 1023
19.01 Dimethyl trisulfide 125
39.12 Di-2-propenyl trisulfide 261
24.54 Di-2-propenyl disulfide 281
29.71 Methyl 2-propenyl trisulfide 129
13.49 Para cymene 22
10.55 Alpha-methyl benzeneethanamine 18
36.58 3,4-dihydro-3-vinyl-1,2-dithiin 45
38.77 1-(1,5-dimethyl-4-hexenyl )benzene 24
Others 41.50 2-vinyl-4H-1,3-dithiin 96
6.67 1-(5-hexenyl)-1-methyl-hydrazine 45
50.00 4-ethyl-2-methoxy-phenol 11
55.80 Eugenol 49

" R.T. means retention time.
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Table 59. Flavour analysis of kimchi spaghetti sauce(SS)

Compound group R.T."” Flavor compound Area/10000
3.30 Ethanol 7768
12.80 3-methyl-1-butanol 19
19.31 1-hexanol 10
Alcohols 24,03 1-octeN3-ol 12
31.15 TerpineN4-ol 14
57.13 Thymol 36
42,77 Geraniol 18
2.00 Propanal 106
3.11 3-methyl butanal 171
Aldehydes 22.39 (E)-2-heptenal -
27.04 Benzaldehyde 382
40.79 Trans, trans-2,4-decadienal 29
Esters 14,59 Thiocyanic acid, methyl ester 27
2.76 Acetic acid, ethyl ester 97
Acid 23.91 Acetic acid 282
2.18  2-propanone 460
Ketones 17. 87 6-methyl-5-hepteN2-one 101
1.33 Hexane 70
7.44 3-hexyne 18
Hydrocarbons 14.75 (E)-2-cyano-2-butene 82
8.55 3-3’-thiosbis-1-propene 30
23.50 4-isothiocyanato-1-butene 134
23.59 3-isothiocyanato-1-propene -
5.79 Camphene 85
10.31 Sabinene 53
11.82 Gamma-terpinene 30
28.92 Alpha-terpinolene 235
Terpenoids 29.39 (Z,E)-alpha-farnesene 14
35. 68 (-)-borneol 18
35.80 Alpha chamigerne 23
36.35 Alpha zingiberene 70
9.94 1-limonen 19
1.77 Dimethyl sulfide 769
6.33 Dimethyl disulfide 204
14.27 Methyl 2-propenyl disulfide 210
Sulifides 14.42 Trans propenyl methyl disulfide 6
19.01 Dimethyl trisulfide 72
39.12 Di-2-propenyl disulfide 544
29.71 Methyl 2-propenyl trisulfide 286

(continued)
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Compound group R.T. Flavor compound Areas/1000

pe 24.54 Di-2-propenyl disulfide 20
Sulifides 11.76  Methyl propyl disulfide 10
13.49 Para-cymene 64

8.13 Decahydro-naphthalene 17

4.88 Chloroform 443

34.07 Estragole 149

Others 14.59 C3-benzene 18
30. 44 1-isopropyl -2-methoxy-4-methylbenzene 58

36. 58 3, 4-dihydro-3-vinyl-1, 2-dithiin 811

41.50 2-vinyl-4H-1,3-dithiin 2144

D R.T. means retention time,

3(75), €(86)8] Zx] ApAe] Pr1E4EL MU 43, FE sulfideA?] dimethyl
disulfide, dimethyl trisulfide, dipropyl disulfide Fo] EAEEd, o=
kimchi& ©]-&¥ DS, SSolA = FYUY A}E LehfgitHTable 58, 59). o|2ol= A
B8 F8 ¥71’4EA alpha zingibereneE H]EJF of7 sl FAF AN UAY 4
Q= terpencid A9 A& FF ¥ 5 Ach

Tables 58, 590l £ 4 9l%©| SS(Kimchi spaghetti sauce)olA] DS(Dipping &
salad kimchi sauce)RrU} 57§ A2 ¥¥u] F&o] FAE Y=, oA SS9
ingredient % basil, oreganog] 34l& H7} o EQ Ao =micidc}.

2) Z1#] seasoning/mixe] YWMHE, BI|AHE By
71 g E &4

KSe] uigulol capsicun?} cheese powder& H7lsto] W= 2F uj
o] whet A2 kS PP ES E4T A= the3t ZrHTable 60). wigul
WP g2} vlastd e of ehdat Yol 10.73%, 2.55%04 2}z 19,555,
9.905%% PAIIA FIIHASE & F e, ol vigh|st ¥y == oA
71 cheese?] Q¥ o2 AR HC]. Capsaicin X 6. 738%0)A] 8.026%2 Z7}=
Tl olZAL HF uwigulolq ofBtE& F7] 9lBiA ulzk MsIRY capsicumo] 24 Ze
= 3Ztgret
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Table 60. Physicochemical characteristics in Ks!

Moisture(%) 11.38
Crude protein(%) 19.55
Crude fat(%) 9.905
Crude ash(%) 20.14
Capsaicin(mg%) 8.026
pH 4,57
Salinity(%) 1.685
Color L 48,51
a 15.05
b 26.79

Y KS means ripened kimchi seasoning/mix.
W) R

HFAAAEEFAU KSe FIIPZEL 637071 HEF e, o]EL alcohol,
aldehyde, ester, acid, ketone, hydrocarbone, terpenoid, sulfide £] 7]} E 50|
9itH(Table 61). ol&E £ tiFEA e BI/]HEL dimethyl sulfide, isobutyaldehyde,
3-methyl butanal, dimethyl disulfide 5o} glgit}, o] 3 (75)8 AMoA Z X9
FIEEE £ Aot FABTE 2 9ol terpenoid EEC] Wol A& e,
ol AA A FI|dEeletr] Hrihe ¥%, nHs 2L P&} seasoning/mix A

] 271 o8 71 FagelA feEld AoE Bl
DS, SSollAl Z}z} 43, 487H¢] ¥}7|8#o]l BEHAEU, ol&Eol vl3] KSolA& 6374
2 vlay g2 PrI4Ee] FFHALE o)A s, sso F9 FAEE HIBlY ¢
el & 3 Higo] KSE MAIRE AHE3IA] 931, powder FERQ! onion powdef, garlic
powder, cheese powder, chilli powder 5& A}&3lo AH|R3Jl o]|52] 3F AAE &
2% 4 7] diEeletn AFZHch Zeja €(86)Y Aol o3tA 47 F
sensory score} 7} AITBAAI7} £ methyl allyl sulfideZ} DS, SSolAdL 3
H2] -2 widof Ksolle 3] . o2 njFo] Hol 70T FAZT 2
Z] powder®] A 27t ZAXE L2oA 7td Azste gt AX 2/ L |

shedl o $2 goleta 4z

£

~
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Table 61. Flavor analysis in kimchi seasoning/mix(KS)

Compound group R.T."” Flavor compound Area/10000
3.92 Ethanol 294
17.76  3-methyl-2-hexanol 76
28.97 Linalool L 556
Alcohols
29, 37 1-methyl -4-2-cyclohenxeN]1-ol 99
31.15  4-methyl-1-3-cyclohenxeNl-ol 292
39.53  2-careN10-ol 195
2.05 Isobutyaldehyde 2172
2.06  2-butenal 105
3.10 3-methyl-butanal 4933
Aldehydes
6.74 N~hexanal 103
27.12  Benzaldehyde 132
39.53  4-(1-methylethyl )benzaldehyde 195
14.57 Thiocyanic acids, methyl ester 121
Esters
28.14 Boronic acids, diethyl ester 33
22.16 Acetic acids 1977
Acids
32.68 Butyric acids 114
14.75  2-methyltetrahydrofuraN3-one 56
17.92  6-methyl-5-heptene-2-one 32
Ketones
26.49 1-(2-furanyl )-ethanone 161
32.19  Dihydro-2(3H)-furanone 45
1.35 Hexane 125
3.50 2,2-dimethyl-decane 76
4,51 4,8-dimethyl undecane 317
Hydrocarbons 5.33 2,2,5-trimethyl hexane 226
5.74 2,8-dimethyl undecane 162
13.14 2,2,4,6,6-pentamethyl heptane 58
3.62 1-(methylthio)-1-propene 182
8.15 3-3’'-thiobis-1-propene 107
4,82  Alpha-pinene 428
5.94 Camphene 442
6.98 Beta-pinene 1311
Terpenoids 8.29  (+)-3-carene 179
8.89  Alpha-phellandrene 62
8.14 Myrcene 148
13.90 Alpha-terpinolene 107

{continued)
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Compound group R.T. Flavor compound Area/10000
12.14  Gamma-terpinene 2597
10.35 Limonene - 209
22.84 Alpha-cubebene 97.44
23.59  Alpha-terpinene 287
29.82 Trans-caryophyllene 3522
33.30 Alpha-humulene 230
35.82  (+)-2-carene 86
36.28 Beta-silinene 82
36.62  Zingiberene 344
Terpenoids 37.16 Cis-caryophyllene 53
38.14 E,E-alpha-farnesene 28
38.73 Beta-sesquiphellandrene 453
11.17 1, 8-cineole 302
35.00 Neral 56
37.41 E-citral 75
28.78 Cis-sabinen hydrate 181
1.75 Dimethyl sulfide 5881
6.32 Dimethyl disulfide 1514
29.99  Methyl 2-propenyl disulfide -
19.38 Dimethyl trisulfide 953
24.85 Di-2-propenyl disulfide 1498
3.40  Bezene - 169
4.99 Chloroform 2110
5.41 Methyl benzene 122
Others
14.03 Para-cymene 1440
2.19 1-methylethyl hydroperoxide 275
34.16 1-methoxy-4-(2-propenyl) benzene -

D R.T. means retention time,

ol A8 AE

HFAY3 £502 HYY DS, SS, KSY {FVITE HHI] #13 A 5(58)

~ 129 -

ol Ay AR e APYNEE AASHATH54-56). DS, SSef FF, 47T,
27°C, 37Ce] &x¥e 3re3kE7|(Constant Temp. & Humidity Chamber- SH-201, Human
Corporation. Korea)ell ¥i Z}z} 49¢d, 60 AFAPAHS 3143, KSe= 37T,
47C SEUE F2YFToM 708 F& S 4B E stk



1) Kimchi sauce?] A3} ¢ty AE
7h) olEtety Y& Hy
DSe] 7-%(Table 62) A%7I2tat AAL w7t F71gtel whe} phrt Z43he
ZBE, AR ZF¥e Ilde At F/lste F¥US vrhlen, 27T 37T
ol A A A7 7ho] Z713tel uwlel 184 IR Fako] ZhABI9c} Hunter’'s colorg]
ASE L a b AE gol ARyl B7ieel uhet pamen, of Zae B 2
=37tetE vdstct

Table 62. Changes in quality attributes of DS during storage”

Storage Storage time(day)
temp.
() 0 7 14 21 28 35 42 49
" 27 3.70 3.65 3.70 3.60 3.60 3.69 3.65 3.59
P 37 3.70 3.66 3.70 3.56 3.55 3.68 3.60 3.65
Acidity 27 1.95 1.92 2.15 2.17 2,20 2.20 2.18 2.20
(%) 37 1.95 1.40 2,10 2.16 2.18 2.00 2.17 2.20
Soluble 27 19.0 18.5 18.0 17.5 17.5 17.5 17.0 17.0

solids( °Brix) 37 19.0 18.0 17.9 17.5 17.0 17.0 17.0 17.0
Color

27 53.41 53.29 52.82 52.65 52.60 51.81 51.53 51.10

L 37 5431 52.98 52.10 51.92 51.28 50.95 50.63 50.55
. 27 12.59 12.03 11.62 11.63 11.06 10.01 10.61 10,68
37 12,59 11,79 10.96 10.91 11.09 10.19 10.00 7.26
X 27 41.44 39.68 38.52 38.46 38.80 37.20 36.77 36.69
37 41,44 11,79 36.99 37.31 37.62 34.68 36.48 31.70
A 27 60.16 59.87 59.61 59.06 59.51 56.85 58.81 50,18

37 60.16 61.35 59.29 59.02 59.31 58.38 59.36 56.38

D See the note under Table 55 for the abbreviation.

SS2] 7-¢(Table 64) 7|2} M2 =e] ulel pHItS Z4 - F7HE Bolcirt A
B7lels ABxII vl S 7R, Atz ¢ 27TAHAME= AL Z4sig
32, 37T ZRe St AR ol tiAl R4stdct. E MY 1B¥E ¥
P F 2xoA BEF ZAastglen, Mo B L, a b g BF AN} AR
Sx7t F7Mel wel ZAIAR, A2 AAB7|Re] Foldel wel FItstalch
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DS, S8 EF pH, 4tx=e] W= A dueu, 7H8A4 1BE ¥, Hunter's
color valued] WElolAE vl AFsigrt ole] wjel BE Aves} pHrt LX) &
A E7} HE wha AR E o] & saucedHE AX et tiEA 7188 IBE ©E,
Hunter's color valueZ} Z3 X E7} H 4 A& 3% 4 Udrh

) 353 54 8y
T Z§9 kimchi sauce(DS, SS)& 4Tol A% 71 AAHEI Ao
HAXE sttt 71E ZAARER Aozt gled 13 Jke ASE, zlel7t @ed
780) JhE B2 A4E ¥, % A, ANFHQ V= oy d5AAE st
(Tables 63, 65).

fl

Table 63. Changes in sensory score of DS during storage”

Storage Storage time(day)
temp.(C) 7 14 21 28 35 42 49
0ff flavour 27 1.0°:’ 1.4: 3.0° 3.2° 3.6" 4.o°: 4.4
37 1.2 2.2° 3.6° 3.8 42 5.0 5.6
Off taste 27 1.8: 2.0: 2. 8°: 3.4:’ 4.2° 4.8 4.8
37 2.0° 3.2° 40 4.2° 54 6.0° 6.0°
Change of 27 1.2° 2.2 3.0° 3.4 4.0° 4.6 4.6
color 37 1.4° 3.0° 4.0° 4.0° 42° 58 5.8
Change of 27 1.0° 1.2° 3.0° 3.2° 3.8 4.6° 4.8
acceptance 37 1.4 1.8 4.0 4.2 48 60 6.2°

D See the note under Table 55 for the abbreviation.
2)Using a 7-point scale where l=extremely weak and 7=extremely strong,
and means with the same letter in a column are not significantly

different by Duncan’s multiple range test(p<0.05).

B} 23}, 0seh SS BE ol mel B Wz gow, 0S8 B 3T
st wel 29 o, ANFA JTEelH B WARES el sse 2}
259 Agzsloe Be) WA} Fotor}, AF FuEH WHES HAA 37T
A A% 55U0] BEUARSLE ket
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Table 64. Changes in quality attributes of kimchi spaghetti sauce(SS) during storage

Storage Storage time(day)
temp.(C) 0 5 10 15 20 25 30 35 40 45 50 55 60
" 27 3.91 3.90 3.88 3.85 3.80 3.89 3.83 3.93 3.88 3.96 4.00 3.99 3.93
p 37  3.91 3.90 3.86 3.86 3.79 3.87 3.83 3.83 3.89 3.94 3.89 3.90 3.92
o 27 0.90 0.92 0.97 1.01 0.99 0.95 0.96 0.94 0.91 0.88 0.87 0.86 0.88
Acidity(%) 37  0.90 0.89 1.01 0.98 0.91 1.01 1.04 1.02 1.03 1.03 0.96 0.97 0.98
Soluble 27  17.0 16.5 16.5 16.5 16.0 16.0 16.0 16.0 15.8 158 15.5 155 15.5
?°1°l‘3‘:fx) 37 17.0 17.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 15.5 15.5 15.5

Color

L 27 34.91 33.91 33.68 33.58 33. 54 33.37 33.57 33.60 33.67 33.72 33.87 33.10 32.82
37 34.91 33.57 32.90 32.76 32.99 32.59 32.43 32.33 32.13 32.11 32.14 32.03 32.02
. 27 14.36 13.88 13.47 12.56 12.53 12.85 12.84 12.21 12.16 12.21 12.34 12.68 12.47
37  14.3614.0223.8912.7712.64 11.99 12.61 12.04 11.9811.56 11.98 11.33 11.11
b 27 18.9018.3018.11 17.77 17.80 17.56 17.3217.20 17.18 17.10 17. 63 16,94 16.58
37 18.9018.2217.21 17.52 17.00 16.18 16,74 16.65 16,29 15.95 14.98 14.70 14.55
AF 27 0 1.26 1.71 2.51 2.54 2.58 2.57 3.04 3.06 3.05 2.60 3.15 3.39
37 0 2.37 3.01 2.84 3.20 4.29 3.73 4.13 4.49 4.94 536 593 6.15

- 132 -



Table 65. Changes in sensory score of kimchi spaghetti sauce(SS) during storage

Storage Storage time(day)

temp.(C) O 5 10 15 20 25 30 35 40 45 50 55 60
Change 27 1 1.3* 1.7 2.0° 2.2 3.0° 3.2 3.3 3.5 3.8 4.0™ 4.0 4.3
of Color 37 1% 1,3 2.0° 2.7° 3.0 3.3* 3.5 3.8" 4.0° 4.5 58 60 6.7

27 11 1* 1.2 1.2° 2.0° 2.0° 2.2° 2.2™ 2.5 2.5 3.0° 3.5
Off taSte a a b b 4 cd de e e 1 g h 1
37 1" 0.3 2.0 2.7°7 3.0° 3.3 3.5° 3.8 4.0° 4.5 58 60" 6.7
of f 27 1 L3 1.3 02" 22 2.2 25 2.7 3.2° 3.5 4.0° 53
flavour 37 1 1 2.0° 2.3 3.2° 3.3 3.5 4.0° 4.0° 4.0° 50° 6.2' 6.8
Change of 27 1# 0.2 1.3 1.5° 0.5° 2.2° 2.3 3.3 2.5° 3.0° 3.0° 4.0° 4.3°

acceptance 37 1 0.3° 2.0° 2.7 3.0° 33" 3.5 3.8 4.0' 4.5 50" 6.2' 6.8

l)Using a 7-point scale where lzextremely weak and 7=extremely strong.

Y\eans with the same letter in a column are not significantly different by Duncan’s multiple

range test(p<0.05).
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t}h) n]dEe] Wt
= Z829| kimchi sauce(DS, SS)¢] A&7)|7tz} 506 n}E n)gEe| W}
= Tables 66, 67¢} Zc}.

Table 66. Changes in the total microbial counts, E. coli, yeast, and

mold of dipping & salad kimchi sauce(DS) during storage

Storage CFU/g(4TC) CFU/g(27TC) CFU/g(37°C)
time Total £ Yeast & Total £ Yeast & Total E.  Yeast &
(day) count o7; Mold count ,;; Mold count ,;; Mold

0 2.0x10° 1.8 NDY 2.0x10° 1.8
7 2.0x10° ND ND 2.5x10° ND
14 4.9%x10° ND ND 3.9x10° ND
21 5.8x10° ND ND 4.0X10° ND
28 6.6x10° ND ND 5.4Xx10° ND
35 8.1X10° ND ND 6.3x10° ND
42 1.1x10° ND ND 9.0x10° ND
49 4.2x10° ND ND 6.5X10° ND

2.0x10° 1.8 ND
2.1x10° ND ND
4,5%10° ND ND
5.2X10° ND ND
4.5%10° ND ND
5.3X10° ND ND
6.3%10° ND ND
4.8%X10° ND ND

E88EEEE8ES8

D ND: Not detected.
Table 67. Changes in the total microbial counts, E. coli, yeast,

and mold of kimchi spaghetti sauce(SS) during storage

Storage CFU/g(4C) CFU/g(27C) CFU/g(37TC)

time Total £ Yeast & Total £ Yeast & Total £ Yeast &

(day) count ,7; Mold count 577 Mold count ,;; Mold
0 2.0 x10 ND' ND 2,010 ND ND 2.0X10 ND ND
5 ND ND ND ND ND ND ND ND ND
10 ND ND ND ND ND ND ND ND ND
11 ND ND ND ND ND ND ND ND ND
15 ND ND ND ND ND ND ND ND ND
20 ND ND ND ND ND ND ND ND ND
25 ND ND ND ND ND ND ND ND ND
30 ND ND ND ND ND ND ND ND ND
35 ND ND ND ND ND ND ND ND ND
40 ND ND ND ND ND ND ND ND ND
45 ND ND ND ND ND ND ND ND ND
50 ND ND ND ND ND ND ND ND ND
55 ND ND ND ND ND ND 2.1X10 ND ND
60 ND ND ND ND ND ND 4.5X10 ND ND

D ND: Not detected.
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7

2l AS 2F42 FE ARRI) 2X10° CFU/golls AR7| 7o) whet A% w)
o= th2FQ 4ColA 4.2X10° CFU/g, 27ColA& 6.5X10° CFU/g, 37TolAE 4.8X
10° CFU/go 2 Z718& RAth. A3zt E%eld 3¢ 24 A=y 4372 5
Qb 3w A Qfglch

Sse] A9 Ax7] 2X10 CFU/gollA 4Tt 27ColA AR 7| Zto] F7l3tel] et &
HER] dgkAIg, 37T F¢ AR wrlo] 4.5X10 CFU/ge2 FE= et i3z
Egole 4 AA2Eet ARVt A=A kel ,

5 x| sauce BF FHo|, HR, coliformo] ARAF AA7|t7tx] YAEA] 4

oted, 2ET Tt A3 Zeg 3N, JtdA ] olFdE AAE AA
3] RIS e sauce FAEY ZAY AFEE &Y + dded, FEHEA
77 A& & + Adch

) Z)X] seasoning/mix%] A% AN AE

7h) ol&hytd HE Wl

420 ALL 37T, 47C F =04 BE A7) zto] Z7lete) wel 2
4sitizl ALl 47CY B9 4] U5E S BHrHTable 68).

rr

Table 68. Changes in quality attributes of kimchi seasoning/mix(KS)

during storage

Storage Storage time(week)

temp. (C) 0 1 2 3 4 5 6 7 8 9 10

Moisture 37 11.38 11.6511.9211.16 10.82 11.2510.5910.7211.1311.49 11,22
(%) 47 11.38 11.2511.1311.12 11.22 11.3510.8911.16 11.5 12,57 11.72
37 4,57 4.19 4.93 4.71 4.68 4.79 4.74 4.38 4.52 4.76 4.69
ph 47 4,57 3.97 4,69 4,45 4.38 4.47 4.34 4,02 4,09 4.33 4.29
Salinity 37 1.685 1.74 1.60 1.64 1.56 1.61 1.56 1.53 1.49 1.52 1.51
(%) 47 1.685 1.78 1.65 1.60 1.57 1.62 1.56 1.51 1.48 1.48 1.47
Brown 37 0.248 0.249 0.227 0.243 0.260 0.267 0.282 0.288 0.334 0. 327 0. 323
value 47 0.248 0.3860.3850.382 0.435 0.478 0.485 0.474 0.554 0. 462 0. 429
Color
L 37 48.51 46.21 45.02 42.23 45.58 45.16 44.76 43.61 44.05 42.98 44.20
47 48,51 41,47 42.49 39.15 40,73 39,06 38.06 38.38 36.90 35.40 37,08
a 37 15.05 13.1213.9210.73 12,12 12,1812.0911.4011.6911.03 11,22
47 15.05 9.70 10.79 8.60 8.93 8.16 7.66 7.93 6.95 6.15 7.05
b 37 26.79 23.07 23.02 17.81 20.92 20.87 20.42 19.16 19.42 18.29 19.07
47 26.79

15.96 16.81 12.96 13.81 11.6210.5411.24 9.16 8.11 9.21
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pHe] HBtE AEEE AP 2= 7T B§ AF 27| 45794 ARHI|ee
4.68~4.692 =3 F7ItA o A9 Wt U&E RAS APEE 47Cd BF
A Aol 4.28~4.592 st o) Wsle] e ufe nojn)sicth

A=) F9E 37C, 47ColN ANFYOE ZtAst wbd, ZHEe ZL 229 A
71zl 71l wet golrle A3E B4t

KS®} 4% % Hunter’s color L, a, b Zt& &Y A} 2= A7 To] F71¥
+5 Zasgrh. o1& ZolA L, a, b 3 ¥ b e A} MR 2 o2 U
steh. mhebd Kse) A F Mze] W ¥ JdEE Re A ¥ £ A
(Table 68).

W) B3 22 9y

ks AHAY|Tol WE W5R4E KSE MRSt BULE freezero] B
(-18C)% control}e] Aol& 7|EL2 Holst Qo 0] 7I7hE RE W4E, ol
b 29 90 e B B4E 4, %, B, N S iy BEAA A
= t}l23} ZtHTable 69).

Table 69. Changes in sensory score of kimchi seasoning/mix(KS) during

storage
Storage Storage Time(week)
temp.(C) 0 1 2 3 4 5 6 7 8 9 10
Change 37 0% 1% 3.2° 4.25%® 4% 4™ 4.2" 4.6° 3.8° 4.2 5
of Color 47 0 4 6.4° 5.5 6*° 7™ 7.5° 7.8°7.2>™ 7.8 8§
0FF taste 37 o: 1: 2.6™ 1.5 2 2.8 3* 36 3.2° 3.6 ¢
. 47 0° 3 520 3 4° 56 52° 56 58 58 6
of f 37 0° 1° 2.4 2,25 2° 2.6 3™ 3.6~ 3.2* 3.8 4
flavour 470 2 427 3.5% 4° 467 5 6.8 56 6.4 6.8
Change of 37 0° 1° 4* 3.25° 3 3 36" 4.2 3.2° 42 5
acceptance 47 0 3 3.6 457 4 567 6° 7.2° 62° 7° 1.8

YUsing a 10-point scale where O=extremely weak and 9=extremely strong.
YMeans with the same letter in a column are not significantly different by

Duncan’s multiple range test(p<0.05).
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th) u] g 3
KSe] A 7|7t 3 n|gE2 H3h= Table 702} Uth FdFE APRI

o 16.5X10° CFU/g2 A&7t & F7}- Z4ashe B¥S B, 47T ZF¢ A3
7ol 5.6X10° CFU/go2 AA ZA3E B 4 Jddch FF+7F 27158 23 ol
39" A& kS-"J B cjfEo] powder HElQ] AR ELo|BE o|EY 2FdE
A U HAoT Azt
S E3zujAlEe Y=, EYPRujAEe] njdEe] oyt 42
Jojojol girii: 3HFo] Al EFA(51)0] BAIF] 9& {olrl

B A3 KSHAE tAdFel 2402 Ueikn, AFAB S AXNA At 3
& 7Zhetdt ] HEe AFAe Qo= nAEF Aol JItiEU ZdF Lol
H3 S B A 4YH AEo) EciE EAEL & AeE AEHAC

Table 70. Changes in the total microbial counts, E.coli of kimchi seasoning/

mix(KS) during storage

Storage time CFU/g(37°C) CFU/g(47TC)
(week) Total count E coli Total count E coli
0 16.5x%10° ND!’ 16.5x%10° ND
1 22.3%10° ND 18.1x10° ND
2 40.7Xx10° ND 17.7%x10° ND
3 17.7%10° ND 15.8x10° ND
4 22.9%10° ND 14.1x10° ND
5 18.1%10° . 5x10 11.4x10° ND
6 50.1%10° 2%10° 16.2x10° ND
7 60.2x10° " ND 9.3x10° ND
8 70.7%10° ND 26.9%10° ND
9 17.7X10° ND 4,8x%x10° ND
10 18.1x10° ND 5.6x10° ND

Y ND: Not detected.
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vh ERAR A 2§87 AF
1) ZA| sauced] XA AF W {FB7IT oA
7h) 232 A%

RS, 0se] XA HBFE 4¢3l AlFolM sauwced7|2 A EEHI Y&
polyethylene plastic cap(Z4l4tgd, 500 g), F2¥(FA13A} 4%, 500 g)& 7Ix| L
oAu|dEE I A, sauce A2 HY F sauced 7HEAe T F W side o
polyethylene plastic cap2 RS, 0S&] £3 &%l 95T, 100To|A Ac]x] B3y uw
ol 22 sauced Y EAZ FHYsicin zietsiadct. gy 2@ Az,
AABE st SelHS XAANE MAS}o] kimchi sauce(dipping & salad sauce,

spaghetti sauce) &% 500 g& 2=l EAsteT}

) §8718 A

A B3 AEE 98 27T, 37CollA 49Y, 60Y AR AEY A},
SS2] pH, At=, 7188 R E, M= 5o oz FAWse ¢3RN Ao Yyt
oo, olgx A, T, ¥, AAHQ VI e VEFEIe AuBAY ENA,
DS A9 233 I TH5ZAAY M @A 2 FEQ Hunter’s color b valueg]
FBAe7E 2ok, SS AE AAAHQA 7|Zxet MxHcolor difference, AE)E] AF
BBATL 7P w7 wEel, ol&& 47 AF 5 Ed AXE MYsisct. psg) sS
o] FHAEE HHs dEHSE T HHAL g3 goH(Table 71).

Table 710] wiel @ex]e] AAYPARTE DS, SS BF 6Ho2 ¢ ¥ Zi7te 2%
oAM F8712& d78st9cHTable 72). §F71¥2 DS, SS9 B¢ 4z 17ColA 97
o, 1564, 27CollA 59, 93Y, 37ColA 36, 55UZ oA&Hgrt L 2287
g AMESIa, FUT ARZRAAM UL AL IE EF32 F 71x] UX
sauceql DS&} SS&| /-F7|Zte] Aol ZAE uehdlch &, 17ColA SS9 #8572
o] DSEt} 1.6¥1B = o ZA o&FH UL, ol A= dRuiynigt /1223
ztolofl A Zidicta Aztgct. 53] Dset Sso AW kol ztZ 5.9%, 0.95%% EY
Holedl, AW #@Fol &2 ISyt A Atdo] QJ¥E ol sSETE A AR o]
Sobdci AR ¥ )
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Table 71. Correlation between sensory evaluation and quality attributes

of kimchi sauce

Storage ¥ . . Correlation
. Sauce Measurement Correlation equation
temp, (C) coefficient
Sensory score(color)
DS & b value Y = -1.546925X + 84.122346 -0.96638
b value & days Y = -0.058428X + 53,945 -0, 97352
97 Sensory score(color) »
S & AE Y = 1.027325X - 0.616897  0.86694
AFE & days Y = 0.040077X +1.217692 0. 83531
Sensory score(color)
DS &b value Y = -1.601158X +86.691538  -0.9506
b value & days Y = -0.071701X + 53.59666 -0,97357
37 Sensory score(color)
S & of Y = 0.991497X - 1.185470 0. 86694
AFE & days Y = 0.080022X - 1.479341 0.83531

Y DS and SS mean dipping & salad kimchi sauce and kimchi spaghetti sauce,

respectively.

Table 72. Shelf life and Q)0 value of kimchi sauces

Sauce"’ Temp. Shelf life Qo value
(T) (day) i
17 97

DS 27 59 1.64
37 36
17 156

SS 27 93 1.68

' 37 55

! See the note under Table 71 for the abbreviation.

2) ZX] seasoning/mixe] ZAz] AR W FE/|3 oS
7h 23 43
Kimchi seasoning/mix2] XZz|= oujaAE L =3 HAY 0.11 mne

PE/AL/CPP filmof XEAFSSiT],
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W #8718 &
Kimchi seasoning/mix%] £4& ZAUYoT HIYU 4 = FAXEE A
A7) sl AR AP oty ArHS4E, pH, =, ZUE, Ax)e A
of thyt Aa|ASLE 7T A} HAAA AU Hunter's color?] b valued}t FeH A}
o} Mo A=yt 718 U7l g ol& EUXEER st
Kimchi seasoning/mix] EZXREE wIgH4o} dPH4E ¢ AL o532
ZthHTable 73).

Table 73. Correlation between sensory evaluation and quality attribute

of kimchi seasoning/mix(KS)

Storage . Correlation
Measurement Correlation equation

temp. (C) coefficient
Sensory score(color)

37 & b value Y = -0.526X + 14,426 -0. 889
b value & weeks Y = -0,603X + 23.819 -0.762
Sensory score(color)

47 & b value Y = -0.421X + 11,704 -0.941
b value & weeks Y = -1,354X + 20.063 -0.853

Table 720] w2} B AAPNARFLE 7222 ¢ F 747 2xojq /57T
< dAslgcHTable 74). R27I182 17CollA 62.7F, 37TeolA 18.55F, 47ColA|
5.55% o|&EHct

Table 74. Shelf life and Qo value of kimchi

seasoning/mix(KS)
Storage Shelf life
Qo value
temp. (C) {week)
27 62.7
37 18.5 ' 3.38
47 5.5

Table 70, 740 wiel 4B §57|17+& B9, DS, SS, KS EF ntau=, AntAFE
a2, H¥zolg] 5712 Hrp @A A=A 2y 4T A2 AZY 1X
A8 7H5 712+ 2042 got R84 2HE 2esht & dFolAM L8 HF Y

3} TEO o] MAZ £ Qyon, EZ kimchi sauce®} seasoning/mixe 7]E2]

- 140 -



ol 72 A& slurry, powder®}siod
43 EEo2 AFH /1A AEY 4

Y
R
i
o
ojp
ols
ok
2
-
0
i
2
el
i
A<
e
3
i1
i
(e
2

FARZ AT FAE AU, HF

g2 Yt Ay

A AAAR B2

V%] sauce(DS, SS)%} seasoning/mix(KS)¢] oA} mtuj7}= Table 75, 76¢] LlE}
wiodct o] F JHguls WYY oF 10%, A7 o]&2 ARl WUxlEA],
7}Eu], NS T Pkl & 208, FEuRL o duhus(4uxlzh e o
505 &) 2 ste] AFE U3 AdUuisbE A8 sl Th87).

Table 75. Cost analyses of kimchi sauces

Cost(won)
Content v
DS SS
Ex-factory price 1,530 1,291
Manufacturing cost 1,275 1,076
Raw material cost 1,050 866
Processing cost 105 90
Packaging cost 120 120
Production profit 255 215
Distribution margin 700 609
Estimated selling price
2,230 1,900

(Consumer price)

D See the note under Table 71 for the abbreviation.

Table 76. Cost analysis of kimchi seasoning/mix(KS)

Content Cost(won)

Ex-factory price 1,016
Manufacturing cost 847
Raw material cost 706
Processing cost 71
Packaging cost 70
Production profit 169
Distribution margin 484

Estimated selling price
. 1,500
{Consumer price)
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2 EAMoll ostd DS, SS, KSY ddutufirtA ztz 2,230%1/500 g, 1,900%d/
500 g, 1,50094/5 gXx10 packs®Z o] F AtdE FFof ciyt 4ulxp 2apda,
28|27t BAste AR AG FYstadrt. AXE 0|83 sauce?} seasoning/mix2]
2l gl el oF 50~60% oS A= AAY Az 2 FAAY ¥ Yo T}
of AL A7t ol Wasta, AR AHRAY F4AHE of-golu, JElY WYyoz F
=3 31 2ol JhedtElel o= ol§ B3 ZAYS YRY 4 dri o4l
th.

oL. ¥ A3 59 scale-up
1) 3% U3t B8 3 layout AE
33F A 55 DS, sS, Ks8| 3 sHeAl 3 Al gl Ao Ao oy
layout2 that HTtHFig. 42). &, FIBAAEAEL A, A=A, o dz 34 £
Tl AdMoles ¥R BRAUG ou] Ned2 45l dgFdes FEslo

& dAstarct

oflu] ANeldelde ZAA=Z] ot wife AE, A, Y, EFA7lE 3o
o, ZAA AMzAoMEs AU wiFe] AE, dd Y, XF, SHAHA tanke] R@s}
3 chopperl} silent cutter® Z1A| slurryE FH|l= A2 &3 2gFdges A
B3t

Z1X] sauce®} seasoning/mix H|ZAL A2 AYPFY T dH|2g FAYgprdoeg 7
#] sauce?} seasoning/mix HZoj]l WA Autdu] AH, £, HFAE] AL ¢
T AR AFL itEo] Yoy EIARAL Tk FojAdE AzBeo] BA
He AR, goAd, FAA, 7IAEE dxIstdckFig. 42).

Z x| sauce®} seasoning/mixA| ol glojA EZEAYo] 23t AAAZR, ZA| slurry
Az, ZAZA powderH|Z& F7 dulY Ao Hesla] Y& AL X =ZHE OM
o2 7Y ASE Vsl Az £ drk o] A AU YRRV
B, ouiAz|Al, ZxAzAe] Hx]7t BYURsty X sauce®} seasoning/mixA]RAl
T A] Sty FF layout H]-ES AR 4 don FHY edgFd, #3243
dFdo] glolxnE 7R HFAZTS P4 ¥ 4 A& o] Ho] Yrh

- 142 -



, T
l il Raw material PRODUCT STORAGE ROOM SHIPPING OFFICE
selection - T
Entrance

| I —
T Shipping
e —_—>
[Chinese cabbagges cutting] _
— <PREPARATION ROOM> Packaging machine F
RAW MATERIAL | Salting machine |
STORAGE ROOM l
LDesal ting, Washing, Dewatering l Seamer i Sterilizer
| — ' , Ribon
' ‘ ' T type
Cutting Seasoning pretreatment Ribon type mixer mixer

R '
Statfing | +— [Seasonirg 1]

OFFICE__

Grinder or | DS SS Holding tank
| |-MECHANICAL Roll millerf—"
DRESSING| ROOM /—\ Hot-air Hammer] P
~..<> .
& Tank ) KS _[ Chopper or dryer mill
REST ROOM {KIMCHI PREPARATION ROOM>|Silent cutter <KIMCHI SAUCE AND SEASONING/MIX PRODUCTION ROOM>
H

Fig. 42. Plant layout of kimchi sauce and seasoning/mix manufacturing process.
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2) Dipping & salad kimchi sauce®] scale-up
- 1A} dipping & salad sauceA|E2] AL 1Y ABAHEE 1 ton(1,000 kg) L&
oA ASIE S o WHAIZ X 600 kg tanko]] R B|SPHA] grinderi} roll miller
(20 kg/min)o]-L3}] slurryAte]lE A 24L& AAS hot kneader(1,200 kg 28} &
A olive 0il& Y3, WHLRLEE 95CE A3} AA chilli powder, ground onion
& Y3, d¥Y, 42 % mustard F HFARE 42 t}S ribbon type agitator® 14]
BB Nt A npRivte g nleul=, ARE Y3l 95Co|A 1587 EA2|slo
At T €%, o, AE F olH¥A AALE AA 75CoA hot filling ¥ ©7I,
BZsha A 500 g 9] HAIES BE Z-F 19 2,000754 BArE o (Fig. 43), bulk
ZJEld 3 kg, 5 kg, 10 kg TISIE = A4t shesicl,

3) Kimchi spaghetti sauce?] scale-up

Kimchi spaghetti sauce #|F2] AJARS 1Y AJAreF 1 ton(1,000 kg) o8 oAt
st S ol W&AZ 2z 450 kg& grinderi} roll miller(20 kg/min)E o] &3} T
Al Zo} tankoll BH( 1), gas roaster($% 600 kg)E o]&3lo] nfeg HolFwA
EnlE HolAE, E, BARE Yol 95CFA| heating(1l), impeller type?] steam
jacket(£-&F 600 kg)oll I3, He, 22, B 5& YL 100CHA 2027 2¥HII)
sted (1), (II), ()& ribbon type mixeroll Wil 3l YR LEE 100CTHIX|
S FHEA vix|ge] WEE Y 100CHA 92T AFst pH, g%, A5 5 o3}
B3 A ste] AFEAE HIY F, Hol 3231 seaming, ©7), Qe
500 g Tr¢le] WAZo] 1Y 2,000782] At lsslch Lab scaledA] plant scale®
A Al 483t 717]1& Fig. 430l =AI3tsch Bulk®AQl 3 kg, 5 kg, 10 kg & T
3R Thssh ZERTe I Aol whel st AN FFzALS ARES
4 9 st
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Scale-up l

Prepration of kimchi I l Tank
Fermentation
L. : Grinder or
Grinding — >

Roll miller

Sauting [———> Hot kneader

Adding
olive oil
ground onion,

chilli powder

Ribbon t
Mixing —> ype

mixer

Adding,
mustard

sugar, salt

adding

mayonnaise,

vinegar

Sterilization —> Sterilizer

Filling and Seaming — Seamer

Packaging [—— Packaging machine

{Lab scale) (Plant scale)

Fig. 43. Processing of dipping & salad kimchi sauce.
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Scale-up

-

|

I.

Preparation of

II.

Sauting of garlic

III.

Mixing red

I. Tank, II. Gas

Roaster, III. Steam

l‘l

kimchi pepper paste
Jacket type
etc.
Grinder or Roll
- Adding tomato H miller
Grinding Heating _—_—
puree and Mixing tank with
impeller type
|
Mixing I,II, I —| Ribbon type mixer
Filling and Seaming — Seamer
I I
—»| Packaging machine

Packaging

(Lab scale)

(Plant scale)

Fig. 44. Processing of kimchi spaghetti sauce.

4) Kimchi seasoning/mix2] scale-up

Kimchi seasoning/mix A|E¢] 14 AAterg 500 kg o4
2 EuAze EY - ZAUAL F
3} ZA 2,500 kgS ikt 3749
o] 835} choppingd}lil hot-air dryeroilA]

<]

chopper (20 kg/min)&

AL AFeR Ve 4
wE tank(l ton H)oA &4

3313l

= o
altct,

oy
H*

A7)

o]
—rﬁl

#aa= A2

roll miller(5 kg/min)& o|-&3}o] £, 30 mesh® screendl= ZA o] 1gtAo|n

cHAoll A A o] AzE=d,

%_]‘.’é'. tank 4dH)
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thd 21X 2U2 ARERE YES U o] FAFelnh 2dAle AR A £
250 kgo} FA8 EIE 250 kg 700 kg 22| ribbon type blendero] {31 14]
Zt 54 YUY thE screendlo] powder FY 3V UFIE o83l 5 g8 FIF X
zste] 107] w98 HFS XA ZX| seasoning/mix HES 1Y 10,0004 AgAt
&t 4 olth(Fig. 45). Bulk EZo 2= 1 kg, 3 kg, 5 kg, 10 kg 52| whg] itz 71

i

p

53ttt
Scale-up
I Y
Preparation
—_—) Tank
of kimchi
Fermentation
Chopper or Silent cutter
Chopping and Drying —_— .
and Dryer
Milling ENE— Hammer mill
Screening - Screen
—_—P
(30 mesh) (30 mesh sieve)
Holding tank
Blending ——-——ﬂ Ribbon type mixer
Filling and Sealing —_> Sealing
[ l
Packaging EE— Packaging machine
(Lab scale) (Plant scale)

Fig. 45. Processing of kimchi seasoning/mix.
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5) Z1x] sauce?] Zu} 3 &4 (Appendix 17)

= A7 A ALY A2PY o2 BIHE a93dAch 53 Wb
< z3tz, A ux 9 $42AL Feldon, 444 &, ngs], 3
%71, A7 ERot AFY AAFA FARE AIBlY AAL2LE A ZsHAC
AA2] 718 TRE UYL 18%o|ato|n], SHWE ARY 7x] A2
ZEYE At A, risy] ZX 4229 Fe, AdyE =ddou A=A
o 2= BEEHY, FHg7] AR 2L §.ofF HA(XN YA, ¥l
U A Sol dEoiAE £2% BEHYD, Y| BA 229 A, BAYE, #

=94, 20AE] &2, UHA 2AHolA 44 FoF VLY 4 9t

2t A|HES gt
%3 2td3} £l dipping & salad kimchi sauce, kimchi spaghetti sauce,
kimchi seasoning/mix®] A|AH|E3}, I ULEE petri disho] o} AEe] S Ewo)

A A 3t4CHFig. 46).

Dipping sauced] 79 Zxj2] ¥ M3} mustard, mayonnaise 52| HExjge] =23}
E ozg Efte F84 A & Ustden], spaghetti sauce?] F-9E AEY
ERE 3 A8 ZA slurryd] AAE B £ U903, 7€ spaghetti sauces} FA}
T B2 AL Vehgct 2] seasoning/mix®] A2 kimchi spaghetti sauce$} H-¢

< S Ut en, ddsta 22 A Felg 7l et

2L ™ol glola] Z2| sauce§7|2E UEES Blolu BIE FAY] diE
of atelu} iy, HZRE WAIStE UdEol $2 ReEl87E Yty 3~49 £
d 500 gof W&oz FAUstch ZA seasoning/mix®] FP= AEFL BIIZE=
A viE WAsT] sliA dFulE £ AF EYEIIE YA, 76 o
3 ARl 5 g% AE EASIe] 4u=pe] "He ¥} A8 & FAIStACH
2 AEY ERCAL Aol glojAl, sauced} seasoning/mix= FolAN F7|T §
2Acts 2 A3t A7 4u]AHY] 71 g TtiARloL} Mate] 33
FoArth AAEFESY ERTARJIL FARRA AAY FE A& AFAAM, AF
o] F& Mo|BR HARQ] Mg Fx Moz AU FUL Fodon, dYArE
golde AAd EERE A8l A 2¥8E o] Uehidct

2

ffo
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Dipping & salad kimchi sauce

Kimchi sphagetti sauce

Kimchi seasoning/mix

Fig. 46. Trial manufacturing of the final commercial products.
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Kimchi
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Appendix 1. Flow chart of powder and paste processings from kimchi.
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Appendix 2. Sensory score sheet for kimchi selection.

Sensory Score Sheet
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Appendix 3. Consumer questionraire of kimchi sauce and seasoning/mix
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Appendix 4. Sensory score sheet for selection of the final kimchi sauce.

Sensory Score Sheet

SES g

Th2 F712] 2] sauced] AAIEE AF S #F 4val A2 2ARIUTE A
sauceE G HFSES AlY T F vl FE ©3 F417] uighcl

B 7 NZFx

13 thehs] e
23 o} vimic
KE:} ZF hmch
43 X Eojr},

53 23 Fl.

63 off Frtl.

73 uiers] ETl

aNAa % A seuwed] AAAQ el AT ¢ thi - o)

® AN ol 23] sauces] AAAY oled ABE ¢ Umeh - Bl
AMA A 22 saucedl AAMAY A2 AEE ¢ et - Fo)

* f‘_;‘%’i‘,‘{l A  ZA| sauced] AA|AFHQ B 7|3 % ¢ vpmicl - Fr}

* G5 s 202 sawce [ 18] £5 5 95 sl At AFel 54

- 164 -



I
ANl gt
2. ¥
A 3o
.M

ANHQ A

4, 3
AAH o

5. At s}

At 7Hsd

Salad

dressing

AEo MY

Kimchi sauce [

Dipping
sauce

Spread

Bibim

sauce sauce

Kimchi sauce I

Spaghetti

sauce

 Chilli

sauce

165 -



Appendix 5. Sensory score sheet for selection of the final kimchi

seasoning/mix formulation.

Sensory Score Sheet
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Age HE
Ffesh Ripened Over-ripened

904 474 414 691 681 281 542 816 524
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Appendix 6. Sensory score sheet for kimchi sauce for storage test.
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Appendix 7. Sensory score sheet for kimchi seasoning/mix for storage test.

Sensory Score Sheet
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Appendix 8. Sensory score sheet for the consumer affective test of

kimchi sauce.
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Appendix 9. Sensory score sheet for the consumer affective test of

seasoning/mix.
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Appendix 10. Commercial products of hot sauce.

Product name Ingredients Manufacturer

Aged red cayenne pepper,
water, distilled vinegar,
salt, natural flavoring,
xanthan gum

Crystal hot
sauce

Mc. ILHENNY Co. (USA)

Chili, tomato, strong liquid,
sugar, glucose syrup,
modified starch, onion flavor

H.J. HEINZ

Hot chili sauce: B.V. (Holland)

Chili, tomato, strong liquid,

Chili sauce salt, black pepper,

syrup, sugar flavor

glucose KRAFTGMBH(Germany)

Sweet chili

Sugar, water, chili,
tamarind, salt, acetic acid,

YEO HIA PAENG,

sauce " natural flavoring - LIMITED{Singapore)
Hot sauce z:?ﬁers' distillied vinegar, qppi\erEiE(U.S.A)

Sos chili sauce

“Chili, tomato, vinegar,

sugar, salt

REGLON FOODS(Malaysia)

Sriacha hot
sauce

Chili, distilled vinegar,
garlic, salt, potassium
sorbate, sodium bisulfite

HUYFONG FOODS
INC. (U.S.4)

Lemon chili
sauce

Pineapple, rice vinegar,
lemon juice, honey, water,
red jalopeno puree, sugar,
brown sugar, modified corn
starch, lime juice, ginger,
garilic

GOLDEN PACIFIC ISLAND
FOODS(U, S.A)

Honey chili
sauce

Honey, pineapple, water,
sugar, vinegar, chillic
garlic sauce, lemon juice,
garlic, lime juice, modifed
corn starch

GOLDEN PACIFIC ISLAND
FOODS(U.S.A)

Maple chili

Maple syrup, pineapple,
vinegar, water, brown sugar,

‘red jalapeno puree, lemon

GOLDEN PACIFIC ISLAND

sauce .. , . .. FOODS(U.S.A)
Juice, garlic , lime juice,
modified corn starch
Habanero and tabasco peppers, PANOLA PEPPER
Panola

vinegar, salt, cellulose gum

Corp. (U.S.A)
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Appendix 11. List of the selected domestic patents related to kimchi

sauce and seasoning/mix.

SHE 2 =} 4= A&
881231  (F)AYAZ 1988 & A dd Az
925917  (F)AYAT 1992 Ax Qi &4
937375 ojlE 1993 Z2XF AF L FUAF AYY M=y
Aol zumjefzp oite] oo wiFE
956386 A4 1995
A AIAAM BE &oE BA
958632 (F)HN A A 1995 2 7R WAL ARYY
958637 olx¥ 1995 X E59 Az=d
960201 ozt 1996  Z ] wpyase] Az
960763 LG ®}%} 1996 M 2z 7hy REE R 39 Hz2uhy
960804 LG 33} 1996 72 S8 W X HojAEY A=y
960809 Sl g=s 1996 xRl HZuhy
970741 (F) % 1997  EHZY 4 1A o9 A= Uy
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Appendix 12. Photographic observation of (a) concentrated kimchi juice,
(b) hot-air dried kimchi residue powder, (c) freeze-dried whole kimchi,

(d) freeze-dried whole kimchi powder, (e) hot-air dried whole kimchi,

(f) hot -air dried whole kimchi, and (g) spray-dried whole kimchi powder,
(a) (b)

(e) (f)

(g)
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Appendix 13. Cooking performance of kimchi sauces with different maturity
stages for the application of foods. (a) Vegetable salad with fresh
kimchi sauce, (b) Spread sauce with fresh kimchi sauce, (c) Chicken
nugget with ripened kimchi sauce, (d) Tuna sandwich with ripened kimchi
sauce, (e) Spaghetti with over-ripened kimchi sauce, and (f) Pizza with

over-ripened kimchi sauce.

(a) (b)

Vegetable ml

(c) (d)

(e) (f)
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Appendix 14. Cooking performance of kimchi seasoning/mix made with
different maturity stages. (a) Pork barbecue with fresh kimchi
seasoning/mix, (b) Chef’s salad with ripened kimchi seasoning/mix, (c)
Kimchi-jangtuk with ripened kimchi seasoning/mix, (d) Kimchi-kimbab with
over-ripened kimchi seasoning/mix, (e) Kimchi-mandu with over-ripened
kimchi seasoning/mix, and (f) Kimchi fried rice with over-ripened kimchi

seasoning/mix.

(a) (b)

(c) (d)

(e) (f)
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Appendix'l6. Organic acid analysis in kimchi spaghetti sauce(SS).
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Appendix 17. Patent application of kimchi sauce,
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2 47 BHZUS U Byl HE Yol Yl LR H§ YesUUS

s Py YAjbae] F=YY

& ¥ U 2 20004 9% 59
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A
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FAA

3. 432 4y RS GFUER Z1AE @ HAFUYPCT IALY ZP)E ¥1 &
HEUURYE 1dAN] $4TPPo] ZFePUcKS UF4sALY ] UEe Adle GEU2Y
H 6T F) v 14(0F) AA). debd, iU AffAe Jede, A7 ciRYER
8 24 3¥7A 4R dehg FAY AL F UGS v&e- Z=#o] HAE v ol YAl
SUARE PYRA S FYT

4 47 eus FEM AL, SUYL ¥4 R YFAE FEeeU Y7 v,
b3 olasl Widel Wt ABAIGl UMY, MeH CAIT AUFAI vEU,

ol ¢y T AR Y FAHE A
WEWelA o] ¢ 9

o F o§: 1 SFUMAE 3 FULRFAM 1Y
2. 33 M
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- 185 -




[29A]
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2 ume AAE AEslel £58 ol REARE Aristel Azste A
Axe) AzPY R A7) AzZPPe] %t} A2 AALxe] BY Aotk B

e ZxjAAe AHRWhHL ZAXE ARsle] 10 U] 20TelA 30 Lix] 5043t

°*

b G4ATIE wA A7 S4F AAE 1 UA 7CM 1 A 1797 AR
= Azl wel PAE ERes WA R, ERY AT A3 4£50
A Zo) HEZATE Frbstd PHLAE Azsie WAS By & ude
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3
A
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>
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oY,
o
i
S
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&

Rolut MEslxe] Azmso] BETD, 44 RHA2 AL &-oF HUXA
2 U, Aol WA So] BEolzs A2 YLHID, & UL

o] AR, BAGE, FeYd, 2WAE 22, PHA AHF 42 FoE BVE

(HQled]
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(B AIA]

(a5 331

x| A28 A ZHH {Process for Preparing Kimchi Sauce}

(a3 At 4%
(239 53]

[dmgol &3te Jledol ¥ I Fokd Feivlel

B oahme zlxase] mzubye] #y Hojth, & o Ao, B Uy
2 AXE BEslo] £53 Fo HRASE AUisto MRt ALz A2
W @ A"y Hzubgol st A=Y WxL2o] B Folt).

Selutele] AZ A os AAA dad ZAE oty ARG A7) AR

ZHI o], Z AWy AXNE= 2F 5/ 55

oy
>
op
_o‘l:l
2
i)
o2
ok
oL
ik
lo
fet
2

%

28 AU drh. AR & A FdEo] Tyl UAxA Zolzte Aol A
Qtsled, UFH P EH4L A4 & & /IFHES AEsige =¥o] A%KH
o] $t& ul, "xiZix] ¥ FANFANELEE ZAY, A HA, A FE,
ZAxg ¥, A A, %15‘1%%!. Uytas Fol gt 2y, ol&2 A
31 72Ax2] BAE ZHAFA] B3la L8125 73S FFHAINA Retd, 3
=} ;\}%EM 713 gl ARolth. ol AFESCl ¥ A =7} ohd EI}"J“& <
=24 A8 4 UEF AzEAcHE, APEEA] g3 ALHoE ALgH & U

& Zolu, - olA7XE TR ASY £ e TR A FCl AEHXA

=
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wietd, THEA o AEE = & AAY HEAFS AzYY Awsto

of & "Wado] FUlel thF= st

[0l ol a1z} st 71&3 24A]

olel, ¥ WHAESLE CEHOE ALY £ Uk AXY AFHEL A=
£ 7lag BUstLA o) AFLAY A3, AANE $HASO] W, nl&, 44
Y BEUAS BFsta, Ay EFY 27 AAE AFse $5 AAF B
zAREA oteuz, N2, ¥, LAY, 42, AA, 4%, 23, 23 §&
Arkstedl AzY PALAI A=, ZANY, WAA, WA, 2350E) 5o 2|
of AH8E 24 Tiile] AH8E 4+ A% VF ATl YRS WAL, & WL

@4 stA = At

22, & wde) 78 B4 2AEH BEAEs TUY AN 229 A2

B ool g 53 A7) Azubygel o3 Azd ANLAE AT

S B wige) Axjase] Az UAE ARSte] 10 WA 20THA 30 W)
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2] 50Xt HPATIE ©A: A7) $48 ZAAE 1 WA 7CHA 1 Wiz 17d
Z AR . Aol whet ZAE £/ WA R, EFE AAE HEF3

o 5% AXFo R2ARE sl AALAE ARd= dAE EUUC

olstell s, ZAAALAY AMN2YHUE FHEE Uro] FAHLE Pt

A 1FH: AXY A=z

AAE Az3te} 10 Yx] 20CoA 30 WhA] 504 2H5et &g ATk,

A 224 AA R

A7) $49 2NE 1 WA 7CoIA 1 UA 174 ALY F, A7) Qo]
ulel 2XE EFUch olwl, 44" AANE 1 WA 7CAN 1 WA 54T AFY

A& &R, §48 AAE 1 WA 7CoA 6 A 1243 ARY e 53

2 8 S48 ZAE 1 WA 7CoA 13 WA 1743 MR RS YS5PUAR EF

A 3FA: AAL2 A2
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CERE ZAE AESE 5% AAFO RRARE HUte PRALLE
HzPch olml, BRATE E£FY LAY FFo gl nleuz, ¥E, g3,
Mz, AEAE, £33, Axt, A%, mddE, #3, SEF, EnfELaR 34
d 2528 E A™Hct nsZA=R ?11&% o] ZAXjL2E 50 WlR] 70%(w/w)
o ojsZA Y ZAF 9 ANEHE RRAZEA ofau2 5 gA 20%(w/w), TG
4 2] 8x(w/w), &zt 4 WA 8%(w/w), AE 4 A 8x(ww), JEAH 4 A

Be(w/w) W AF 1 UA] 2%(w/w)E XU PSUANE ARY 45 AALaE
55 Wizl 70%(w/w)e] 457 ZAANEF 9 HIEe RIZAREAH Azl 3 UF
15%(w/w), whRUZ 4 U=l 8%(w/w), e 4 uix] 8x(ww), TAolE 4 uix]
Bu(w/w), A2 4 W= 8x(w/w) X £F 1 WA 2(w/w)E EPSN: U, AS5HA
2 AzxY s BAL2E 50 A] 60s(ww)d] H5EXY AAF W HilEHe B
ZAEE8N 23 4 A 16%(ww), A= 4 A 7x(ww), SeBHF 1 FA
d%(w/w), EntELA 8 LIA] 14%(w/w), &I 4 LhA] 7%(w/w), AR 5 A=A 11%(w/w)

L AZ 1 WA 2%(ww)E ZPYT}

o]3}, AAAE Bl £ UL oS A3 dstazl ) ol& A4
it 222 £ WEE Hrl FAYeR dPs] Y Aoz, & UE 29
wiel £ dge] He7t ol& Aroef o3 AREA erhe A BHAAA B

A8 g 743 Aol QoiA ARY Rolr}
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w3 81.17kg, & 10.96kg, uli 1.14kg, 3 2.84kg, ¢} 1.62kg, Hx| Y
A(ZBY, B ARt dR(FEZL, e LI(vv)E Y RZ 1,79k,
A7 0.49kg®] MEE AHg3le] ZAAE AZ3t, 15ToIA 40N FL FAT F,
4Tl A 743t A A3t

74 - HBE »A 600gE  FE7](0SCAR DA50Z, (F)ForEd),
2t & 7} (Juice -extractor, Hamilton Beach Inc. U.S.A.) B %A (Magimix compact
3100, Robot Coupe S., France)& AME3to] 2&313, 2zpzbe] wyoz 2Zslo
F5¢ AANFY £, 2YEY Y, AAF A2sE Q VMY 1¥E ¥
Fe FAsdch oldf, ££ "’—Jé 105C Fu7tdd2Y & ol 83tq &3z,

ALE ZAEY F¥E VLR dUehiz, Y 2¥E YL

2AE +ERY 3 42 B

3E(%) 387 257 2] A
FE3ter 92.58 0,02 92.19 +0.01 84.13 *0.02
Z3E gk 2.34 £0.01 2.16 *0.05 4,51 %0.05

A2+ 68. 67 42.57 100

783 1P 8% 7.42 : 7.18 18.5

- 191 -



871 B 10X Bxo], YAE o]&7 AFY ZFS 2YE ¥, 74 2

HE UF U AZ$E0] /1R FUCER, WAE o] &Y AF UYL Asigc}.

2h

HAAEFE TS AFol &3] §13te], Ao 13} FU YA S AHe3)

of 5% AAE 4ToA 1d, 8, 154 SZAAA, 4% nig AA, ¥4 A

A 9 s A2 600gS ABIA, YA o] &3l olFe AAFES 53T

AlAg] 2-1: u]& ZAXAAL] H=

ol ZAAY st & M A

[y

EqYes ¥8Y & UEF, 7

W

AAFOA vteu=, ¥E, &%, X, ARZAE 9 £3& A us x4

A 1LE ARG R F 2).

[& 2]

o< X420 u ] (%)
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AERANE af ] 1 vy 2 v §hy] 3
nj& 72X & 54,95 59. 88 65.79
ot U= 21.98 14.97 6.58
= 5.49 5.99 6.58
oy} 5.49 5.99 6.58
Al 5.49 5.99 6.58
=N 5.49 5.99 6.58
A 1.11 1.19 1.31

d& Ao wizt g ieAM SFeE EE AL ¥ 5 UESF,

oX
o
oy

N

1Fol Az, A%,

ol &, mau=, A2 4 £3& HISlq 45 2

AERNE v §y] 5 uf 3] 6
RNE DS 59, 88 63.70 68.04
A=} 14.97 9.55 3.40
et 5.99 6.37 6.80
Telol & 5.99 6.37 6.80
g uj= 5.99 6.37 6.80
Ax 5.99 6.37 6.80
&5 1.19 1.27 1.36
A 2-3: <& BRLAY AR
g Ao u ¥ YA E3e, FHez, 23AE 5o R
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2
B
>

L& AZIATHAEZR: E 4).

AERNE aj ) 7 v 3] 8 uide] 9
s AXE 52.08 54. 96 58. 14
253 15.62 10.98 5.81
A 1 5.21 5.49 5.81
EEEE) 2.60 2.76 2.90
EnfgLA 10.42 10.98 11.64
ory} 5.22 5.49 5.81
Al 7.81 8.25 8.73
AF 1.04 1.09 1.16

Al 3: LA A5HTL

Ao 2004 #zH wigha] 1 =] 99 AX42E SUH Frred 1020
Al AAste], b, whgt, Adgt, ofestat 22 g, 3], N 4 35S o
T FEo tisty BeAAE HAY thE, ARE 5 APYLE J1&sla, o&
BAEA X238 SAS(SAS Institute: SAS/STAT guide for personal computer.
SAS Institute Inc., Cary, Ne, U.S.A.)& AHgstel EaEMg sasigiri(2z:

®5 X6 X7).

(& 5]
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B ¥5 W) 1 i) 2 w3 3

gt 2.250° 4,375 3.000°
2k 2.500° 2.875° 2.500°
chgt 3.125° 3.750° 2.750°
Aok -2.750° 3.500° 2. 750
o2 gt 2.750° 3.625° 2.625°
7] 3.375° 3.750° 3.000°

] 3.250° 4,125° 3.750°
T+ 3.125° 4,500° 3.625%

¥ P2 dollA HAst o RE Ko A7 912 (p0.05)

Bt U5 v g 4 s §) 5 uf 3] §
gt 2.450° 3. 850° 2.875"
Zigt 3.375° 3.625° 3.500°
chot 3. 000° 3. 000° 3. 250°
Algk 2. 750a 3. 000a 3.125°
nj--at 2.625a 2.875a 3.125°
3¥7] 3.500a 3.250a 3.125°
A 3.250a 3.625a 3.250°
FHs+E= 2.550b 4.125a 3.125%

* 42 doflAq HAZF ThE 2L #9F 271 2 (p<0.05)
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Bt 35 uf§ha) 7 v §ty] 8 uj ] 9
gt 2.500° 3.625° 3.125%
gt 2.500° 3.000" 2.750°
chot 3.125° 3.375° 3.250°
Algk 2.500° 2.625° 3.125°
ofj-&gt 2.000° 2.750° 2.500°
37 2.875° 3.750° 3.125°
A4 3.175° 4.250° 3.500%
Z342 5 2.500° 4.500° 3.500°

x: 2 dolld HF=rt ofE A2 Ry A7 AUZ(p<0.01)

871 & 5 WA 7ol BRo], Z ©AE ££ F, M &2 FTE €S

widbu] 2, wighe] 5 W widhy] 88 Zh A 222 A wiUn|EA HAY syt

Aalol 4 RA 2L of3jety B4

Aol 304 Y viyu] 2, 5 U 8 AXNLALE tIHLR @, pH, A

E g 718 18 ¥ FFsIAcHHER: £ 8). old, 4+ ¥ 5=
Al (Model NS-3P, Merbabu Trading Co. Ltd., Japan)& o|&3%}le &A3l3, pH: pH
H el (®34pH meter, Beckman Instruments, Inc., U.S.A. )& ©o|&3lo &3, A
&= M %A (Colorimeter CR-200 Minolta Co. Ltd., Japan)& o|£3}o &A3l%,
718 3R] $rare LA A(No. 507-1, Nippon Optical Works Co. Ltd., Japan)

& o83l &Rstsict,
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o o)3}ary 54

AAlEE pH e 71224
21 E(%)
L b _

uj< | 1.98 [3.95+0.01 52.6 £0.49 |16.19 *£0.3]30.79 *0.17 15.0
A4 (2.1213.88 +£0.02| 48.04 £0.4 [11.94 +£0.5]32.49 +0.29 19.5
2} | 2.11 |3.95 '+£0.02| 33.93 £0.07 [16.12 £0.1)19.43 £0.17 25,0

A7) E 8o|lA BEo], & AR AAL] Lto] A Uehd 2 HIHE ml
guze] 4P AL, AE BNL29 bel A Ushd RS AxY 3
gog AgAAT. =, A& AXL2AL AL, agte] &3, Lifel *od, 71§
21

g myEel ol &A Uthtid, ol ¥71Y 23 mE EojEase

Aoz BAFgr).

=3, A7) AA zA, Yy, felg 9 e co ¥FE

P = |
&2 £F,

2= E 9). oluf, FEUFS 105T FYrtdARUE ol 83t &

232 (Bligh)¢} ctholo}(Dyer)d g S8t ZWstni(x

A, AW Z: E.G.

Bligh and W. J. Dyer, Can, J. Biochem. Physiol., 37:911, 1959), Xgh# gt

(Kjeldhal )& o]&3led ZAstATH((A.0.A.C. ¥Z4H: Official Methods of

Analysis, 16th ed., Association of Offical Analytical Chemists, Washington,

D.C., U.S.A., 1995).

w3, SEwe] ¥ ZAS] Ystod, ZALA 5go ¥YiH(n-hexane)
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30012 7hste] 127 AR EHUSIR, 6ALFE 2004 PR oy, @AY ¥,
sHRE B¢t WA HAibg AABGTE oo, 80% Y& 200ml& FISta, 70
T &M BRAA A& FE 5313, thr] 80% ofthE 100ml& ¥ 14
et BFRAZY thE, oel&E Rob o3}A|(Watman filter paper No. 2)& o3
313, 3A2A-FF](Model A-35, Tokyo Rikakikai Co., Ltd., Japan)E A1&3}o
&Y. °l& WLCE FFH4 10012 F L33, 0.45m Ao s o3y of
2, %) 1048 FFIZLE HPLCO| 5] Z @ (carbohydrate column(300 X 6.5
an)), °]F4(75% olHELEY) L {<%(0.7nl/nin)e] ZAM FAHst, % A
Zold. &2 g, EEY, AY, A" g} Uelde
AZulE 338 (chromatogram)& EFZ ¥ (Sigma Chem. Co. U.S.A. )¢ AzotEIY
2} ulzste] A4zl THH FP LS FPsAcl

E3 ZA 42 1083} HEREAEI AH(metaphosphoric acid) £ 10olE& I
¥ ¢z, 50nlE HE3te] 2,220 X goll M 1083 dHE ¥ iy, 4EYS
Za)Zo] Yej(MilliporeT™ filter, 0.2m)E Jsgict. A7) o328 AR 104
£ HPLCo] F3]3te] Z#H( Bondapak C18(125A 10mm, (300 X 3.9cm)), olH5H(ZE
) @ F5(sl/nin)8] =AM JF3L, 7 AReM E2 FAE EESY
¢ I-u]EtRl C(Sigma Chem. Co. U.S.A.}2] ZA}e} w|@ste] AALLof UFH 4

Elnl o] #$E& FFstairh
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718 wA LiErs
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2 4= lch
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hy

(435 23]

ol el FAs A

2

Foll o8 7HA RARE HIIste] ARY

r

ojy

, AEE Eddoly A=A

Z2)olL} A o] BEARAE 228 ¥EEFH
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TAE A2, FHA AHo]Z £4 FoE BEHE 4 3}
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(533 +84]
(3+% 1]

(i) ZXE A=3to] 10 W= 20Tl A 30 V=] 502 ¢ §4A71& <
Al

(i) A7 4" AXNE 1 BA 7Tl 1 =] 174 AZe F, 54°
ZAE 1 YA 7CoA 1 YA 547 AR AL nsAA], $48 AAE 1 UA
7ColA 6 WA 1247 AL A& A5Ax W $4€ AAE 1 WA 7CellA 13
Al 1747 AR A& KA £/ @A 4,

(i) £FE ZAAE AEst 458 AXJol B2ARE A7t AL

25 AR TAE XU AALLY A2y,

(7% 2]
A 1% slojA,
RAFE EFH AA FFo =el, mraux, ME, ¥, HZE,
ARAY, 23, Az, d", mddE, &%, NER U EnEL

A2 749 2§22 %H AYHE A 5FLE =

A 1% ef dlol A,
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AR e ulgARe AXEF W3S 50 Wix] 70%(w/w)ol3L, HItE
E B8 E nlQu= 5 VA 20%(w/w), 3|2 4 =] 8%(w/w), X1}

4 U] 8x(ww), AZ 4 A 8%(ww), HEAY 4 vi=] 8%(ww) U

A 13ell 9lofA,
Axa2E 50X 2AF ¥BLS 55 U] 70%(ww)o)3, B7}E
t BZABE A= 3 UA] 15%(w/w), olQUZ 4 BR] 8s(w/w), H%
4 J=A] 8%(w/w), TRIOHE 4 =] 8%(w/w), AR 4 J=A| 8%(w/w) Y

AF 1 WA 2%(w/w)e] RS ERog 3=

A 130l glojA,
AR EAE AR ARAF UFL 50 A] 60%(ww)olil, HIE
= R8s :7_%72} 4 W) 16%(w/w), AE 4 U] 7(ww), TR
F 1 UA] 4%(ww), EnlEAA 8 Uz 14%(ww), U3 4 U)x]

Te(w/w), A& 5 B 1%(ww) T AF 1 Ux] Z%(ww)dRE
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- BRLezE ste

DALLY Az,

(373 6]

ZAE Azt 10 Ui=] 20To|lA 30 Wix] 502 HFY S8A1T the, 1 U
2] 7CoA 1 JA] 59 AR ZLAE AFI] FEY PAF 0 A
70%(w/w), BIRUIZ 5 UiA] 20%(w/w), TZ 4 A 8(w/w), ST 4 =] 8%(w/w),

A2 4 A 8x(ww), FEAH 4 WA 8(ww) D £F 1 A 2(ww)E Z¥s}

ZXE HR3M 10 iR] 20TColA 30 WR] 504 ZHEr A A o}, 1 JjA]
7ColA 6 UAl 12¢7 A% AXNE 2Fsld £53% ZAF 55 =] 70%(ww),
AAF 3 WAl 15%(w/w), ofeul=R 4 =] 8%(ww), A& 4 U] 8%(ww), IlojZ

4 V=) 8x(w/w), A2 4 UiA] 8s(ww) T 2F 1 WA 2(ww)E XU S

i)

R A,

(373 8]
ZAAE HxSte] 10 =] 20TAlA 30 WiA] 504 Ed AR ok, 1 WA

7ColA 13 WA 1743 AW YRS AFsl] +5% HAF 50 hA] 60%(wrw),
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32 4 U=R] 16%(ww), A% 4 A 7%(ww), SES 1 A %(ww), E0lE
AX 8 UA] 14%(w/w), o¥u} 4 =] 7%(ww), A 5 UA] ll%(ww) R £F 1 o

2 26(w/w)E EUIH= s AR LA,
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