Al E714 A7A A45 (1994, 12) 3

AX19 LY AL

&

=]

olEfEiiTE ABENA

Selvel AgdM 229 94X told AE
g "ert fle 8% HFolt. FAY F49
A7 A e Al Ad vlFdlA A
e FAolgly|nt= 38 FAd EIAAR
Bz} opdgta & 9F $-2l9] A 4 o=
= Zo] AAoltt. 2yt A g dF= A
29 FaAd v|ste] aohx] EdsiA] ok A
o] glAIRtt. oleidt A H|F FA|o =g
o] ol $-2lo] AFAFE Adtd] gt A7t
obdrz} AZE. HA 92 AFAY JYsA)
Eo] ATe 2Fd digte] A Fag FgFx
7t FEUA UL 71FH A o) S5 A
Folu} f-5o] HF HE Eo] 0|59 HEL &
et AFeh= dlol AFE vhA 29 HE4
Foll tate] AMEl] tha AFE 2F3] § Ho
AR 2y 2 FRA5] Fuie) ] 4
A% delo] WslEn Jgada vigk agla &
3 A=Y AT FAZF AskEa $-2uet
o] FA|H =99 FFog vt AFo] AA
Al de] gei|7] AlAsHEA SEuet A5AE
o tigt A7 Ea] AL o] g 1T
< 4= AyZkdrt. g Ao izt Ao FA
g By 195032 A7t Algso] dA7tA]
oF 400]¥ o)4Fe] AFw=Ro] WHEPo} AT
o] FA7} YRE dFo] Fojshs nBEL] T3

ol QBT #¥ A7 dF-EolH ol 4
23}, % 4 #§, 489 43, /3=, £3
aen Fujge T 2ok HE AT w2 &

2 F A

FERMENTATION — TEXTURE(5%)

(25%)
L_

,~P&D(15%)
UR(5%)

~
COMPONE

NT (14%) " MISCELLA

NEOUS (19%)

7 .
PROCESSING (6%) cuT.TURE (10%)

1% 1. Frequency of the research field in
kimchee.

55 AF) FAd 2 JPE vINE PUAR
A AFe) NS 7 dster Hge] )
HEE AFe) Fl5Ed 1 FU% 9%e vA



>

= A I8 digt A7 ulf- =89 A
$ FAH AY2] eg= AAo|t}. whaty 1] ¢]
EAHQ 712497& 8 X E F2F 494
Zo AA=EE PR 2AEE HaPES}
o A BAYE MR o] W o3 Z
SAGAER LA PR WstE =33
on BEIE AEF 4071 FE 4ES 2%
skt olgd 71xATE Bk IR
A rtope} e AdstE Ao ALt
A FA9] #E3e 1FE st veprt 3
Aol gt #etsle] Aoz AR 48T A
s ZAFHEA LS s A
o] HaHNYL AAHor FYsrAE 7] xH}8}
A 258 E AFshed d75HE T £ 3
2] A Pr1we] ATELT o] B E
o] HARE A&FHo R d7ete FAx)e way
A& AAH R olsfgt=t] ATE FEHE Ao
=2

ZAR9 Fguidiol| B3 AFF 2TV AA Y
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2) Simultaneous steam distillation extrac-

tion
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¥ 1. Working conditions of GC for flavour

ananlysis in kimchee

instrument  ; Hewlett-Packard 5890 SeriesII GC

column : BP-5(5% phenyl methyl silicone
bonded, 0.32mm X 50m

carrier gas . helium, 12psi

split ratio 21550

oventemp. . 5C(1min)-3C/min-220C

injector temp. : 120°C
detector :FID
detector temp. : 230°C

makeup—gas . helium, 30ml/min
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r
Tubi
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a
lce Water In
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Bottom Ice Water Out

3-Neck
Vertical

Hestad . ' Neck Flask
Wator Bat
Ol Bath
50© C - 60°C, (1200 G - 1300 C)
Heater

a9 2. AT RFEEA

Round
or Pear
Shape Flask

Al Fo] §ulEg 7MEste HAY sFow &
$H=F L& 2AEAOH F2L 6087 A
Aeich. 2go] $RE Fo| SujE FAsk] 2
A2 FFU0E GCo F4J3ldr}. GCo EAo=
71-& headspace concentrator®} #2] EU3}HA
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dynamic headspacej oz TAT Fr|AHEL
FA87] 98ty Gas Chromatograph/Mass
Spectrometer(GC/MS) & ARg-3le] EA &4}
GCollA] Mass spectrometer2 A|EE E¢3}7)
$1% interface?] £x+= 200CE LAY o]
o AF2-EH= MSe] 2% AL Table 37 2t}

¥ 2. Operating conditions of mass spectrome-
ter

1. Instrument : ConceptII (Kratos Analytical,
Manchester, UK)
2. Setup source
1) Electron Voltage : 70eV
2) Resolution : 1000
3. Setup scan
1) Mass range . 50—300m/e
4) Scan speed : lsecond per decade
4. Data handling system
1) Computer system : Sun operating system
Ver. 3.60
2) Library : Wileynbs(N.B.S., Washington,
D.C.)

GCe #A&7|2 AFEEF FIDO|A] ¥ojzl chro-
matogram@} MSej|A] @o]zl Total ion Chroma-
togram(TIC) & A3 H)w3}7)$)8 ¥ index &
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2o 749l #F-F AZHE n—alkane?] A3t

o ot 1z =2 Y3t linear relative
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& FelstAd
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¥ 3. Volatile components obtained from kimchee

PN RT LRI COMPONENT IDENTIFICATION
af 4,740 507 acetaldehyde MS

2 4.835 510 methane thiol MS

3 5.050 515 2

4 5.632 529 ethanol MS, Rt
5 6.290 545 formic acid ethyl ester MS

6 8.110 588 ?

7 8.463 597 formic acid

8 8.710 602 allyl mercaptan MS, Rt
9 9.070 609 ?

10 9.610 620 d

11 9.853 625 e

12 11,581 658 acetic acid MS, Rt
13 13.436 696 methyl allyl sulfide MS, Rt
14 18.7LL 701 ?

15 14.543 714 methyl isothiocyanate MS
16 15.521 730 ?
17 16.499 745 dimethyl disulfide MS, Rt
18 16.762 749 propionic acid MS, Rt
19 17.716 765 methyl benzene

20 19.962 800 ethyl butanoate MS
21 21.456 824 butanoic acid MS, Rt
22 22.524 840 ?

23 23.619 857 diallyl sulfide MS, Rt
24 24.331 869 ?

25 24.580 872 7

26 25.735 890 ?

27 26.358 900 ?

28 27.514 919 methyl allyl disulfide MS
29 28.282 932 methyl propyl disulfide MS
30 28.435 934 a—pinene MS, Rt
31 28.775 940 trans—propenyl methyl sulfide MS
32 29.320 949 camphene MS, Rt
33 30.640 970 dimethyl trisulfide MS
34 31.094 984 B-pinene MS, Rt
35 31.979 992 3-butenyl isothiocyanate MS
36 32.473 1000 [-myrcene MS, Rt
37 32.738 1005 1-phellandrene MS, Rt
38 34.209 1031 B-phellandrene MS
39 34.429 1034 1,8—cineole MS, Rt
40 37.383 1086 dially disulfide MS, Rt
41 37.960 1096 trans—propenyl propyl disulfide MS
42 38.395 1104 3-allylthio—propionic acid MS
43 38.712 1110 2

44 39.151 1118 ?

45 39.779 1129 ?

46 40.490 1142 methyl allyl trisulfide MS
47 40.120 1154 methyl propyl trisulfide MS
48 45.125 1230 dimethyl tetrasulfide MS, Rt
49 48.912 1306 diallyl trisulfide MS
50 49.530 1319 ?

51 50.166 1333 ?

52 57.388 1490 a-curcumene MS
53 57.945 1502 a—zingibrene MS
54 58.094 1508 farnesene MS
55 58.360 1512 B-bisabolene MS
56 59.240 1533 [-sesquiphellandrene MS
57 69.793 1797 N-butyl benzene sulfonamide MS
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headspace’j 0.2 Hz|® 79 L4 7|4
e g 349 2o F 407149 EEE
gt om dif-io] sulfidec]rt. ©]E sul-
fidex= alkyl, allyl 2 alkyl ally sulfide7} o
ojglen ol EHEL wWiFd F{E sulfo-
xides, thioglucosides, sulfur—containing amino
acid, Z12]3L sulfonium compound ¢ ATEZ
2RE 2gE Aor Rl wjFds 1vE
= §FEAo] Jon o] R FF AEF,
Z987 Teln Y&=d gepd gen® of
S8 )3 A 5%9] isothiocyanate, 5F¢] sul-
fide, 99| disulfide 18]3 trisulfide 1F& ¥
25Aste nasdn. AMsAY dzE wF
T 2= p)3o|A] allyl isothiocyanater}
g =Hen ojFe EAe o5 4&3h= thio-
glucosides7} A3} &Ao] 2o 23 o]ER
HE REEHes 2E 99t ope dadAyF 1
oS LEAEY ZE YA AY B = 1|
o] v 7HrEe Ea glucoses Ato2 o]
Ht}. Dateo & 42 vjFdA dimethyl di-
sulfide®} hydrogen sulfideE #eltgon di-
methyl disulfide7} 4+ vi3=9] tiEA<Q WAzt
3 Bty 123 dimethyl disulfidee] A+-
B4 S—methyl l—cysteine sulfoxidez}il
Synge and Wood® 7} 2§34t}

sinigrin = RNCS+ CsleOs + KHSO‘
RNCS+H,0 = RNH,+COS
COS+H,0 = H,S+CO,

2RNCS+2H,0 = 2RNH;+CO0,+CS,
RCNS+H,S = RNHCSSH—RNH,+CS,

dimethyl disulfide®] X472+ Ostermayer
9} Tarbell® o] ojsfjA ¥3H oy o] ¥hg-2 &<t
A Z=7AAEQ sulfenic acid(CH3SOH) 7}
thiosulfonate(CH3SO—S—CH3)7} & t}& th4]
disulfide®} thiosulfonate® Z|AE Hcix B3
.

methyl methionine sulfonium salt
L
methionine+dimethyl-A-propiothetin
a8
CH,SCH;
CH,CHCOOH
H+

dimethylsulfide
acrylic acid

9 Carson®} Wong'o| s ¥vte] F8%
g7\ oz 832 dimethyl trisulfidex® <t
A% sulfenic acid7} 3}ae} ¥Hg-3le] A
= Aoz BuEgch® §# dipropyl disulfide
= 839 8= S—n—propylcysteine sulfo-
xide2H-E diallyl disulfuder= S—allylcysteine
sulfoxide2 7€ A== ez 484 Ut o
A o] o] AA A EeHe 2L vjFd
e olEAR o3 AYE F5E F Atk

0
I
4CH,SCH,CHCOOH +2H,0
|
NH,
L
CH,SSCH;
CH:SOOSCH3
ANH,
4CH,COCOOH

B 37 x| o)| A isothiocyanatefo] %k 12 B
2 ekgkot A o] =g stz WA= A A
o] WAjel 433 2 g¥e T oz AZHH
A% v 30| methyl, butyl, butenyl, allyl 12
3. methylthiopropyl isothiocyanateso] H.i1g
v} 9Jrk? w3k MacLeod9} MacLeod: &2 Hlf
Fo|A] methyl, allyl Z22]3 butyl isothio-cya-
nate & HZste] ARSFHL® YT EFE
2 thioglucoside7} A+ &Zo|¥ ©]F°] myro-
sinase®]] o)A FUALD9 isothiocyanateZ A
%A "t} Challengers= 1959'd uj39} 2
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A7 55 WA= d2f7kA thioglucosideF
2RE 71588 E isothiocyanated] ©Jg Zo|n
7}rEs Al glucose®} potassium hydrogen sul-
fate® FAld] ATt ®Hustgch allyl iso-
thiocyanate® 21138t )39 =93t 87 A& 7}
28 3htolr o]EHe] ATEAL sinigrino|z}
+ allyl glucosinolate2 ¢#{# Yot o152 A
AA2E o 2ok

0SO;K
| myrosinase
CH,=CH—-CH,—N=C
| H,0
SCeH110s
CsH,,05+KHSO,
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2] gol tha ojojdt dAJo g AztEn gfFo] A
A AZo] HARL ZAAA Ex 5xe A
o3 edEoz ojn Hejd A= A&HS
2 FAE dart vka sk @9 o] RS
9] alliino] alliinased]| 9JajA] diallyl thio-
sulfinate?} A= o} E<HA43L diallyl thio-
sulfinatet= ZH}Z dially disulfidez} Ht}.

0

[
CH;—S—S—CH;,
thiosulfinate

CH,SOH —
sulfenic acid

2CH:SOH+H,S = CH;—SSS—CH,+2H;0

A sulfide o]9)o] oA Eeld So|d &
7% 22+ camphene, f—mercene, 1—phel-
landrene, S—phellandrene, 1,8—cineole, A—pi-
nene 52| monoterpenoids®} @—curcumene, «
—zingibrene, @—farnesene, A—bisabolene, A—

sesquiphellandrene®} Z-& sesquiterpenoids -]
2EEHAY. o]E2 Ad7A] FARAA &3] &
gH= B EZoY FA QA olso] Eed
AL LadRZFo YA== o] ozt H7rd
A7 2 FARGAN FE8 ez HAg. &
A wABEe] L] ©F terpened] Aol i3
A B2 a77F AL gloy ofF A43t @A
= oiJth E3 RN ol AEY FFe A
219] &Ad #A Rl A9 dAT FEL e
o] o]g3t AMdS TH 3 QU

sulfide #A|52] 31323} terpene o]2jol|= }e}
s 2342 ¢F3 4ol d%en ofF mEA
H EZ0] Bol B4R FH AKHY A+
7} 8% Zo g Azt

4. Y714 %< W3

AXLa7|Fe] Fr|EustE By Sy
purge—trap systemo2 ¥ 3l FFI|HES
GC= ¥A43}t chromatogramg Fig.3¢] A A8}
o} t¥EZF<Q Fr|AdEo2E ethanol, methyl
allyl sulfide, dimethyl disulfide, methyl allyl
disulfide, diiallyl disulfide’} 1%lew, <A77k
o] ZAojyel we} iF-o] FrlEATT =5
Zade FAE BAon ©]EF methyl allyl
sulfide®sl= 74&}7] 30uj7}goly F7kshe o)
e BT EF o)1 Sz &
T B7ke} vl AR ARAAE B

T3, 7} A2 eig 2E 7|7kl Methyl allyl
sulfide?] ®¥3l= AB,C Al T4 Z+z+ 154, 10
d, 3849 A7) F7HATE AAE] ZHasho
0LFAE 7] DAY H=T FE BRAF
Qlt}h. methyl allyl sulfided] ¥W3}E& SASE o)&
&}o] non—linear regressiono] GAUSS=Z 34
o] HBAL s BE 7 H2FEE sampling
717F Abololl EA x| x|gk= methyl allyl sulfide]
dFe FHA &  den, FeHA A9}
B o] B o], 7|9 shelf—lifeE =AY $
Ae AFEZEZA 0|88 F UL oz AlRH
Act.
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acetaldehyde

methane thiol
S

ethanol

formic acid ethyl ester-
o

formic acid

allyl mercaptan
?

s
?
acetic acid

methyl allyl sulfide
S

x:nethyl isothiocyanate
0

dimethyl disulfide
propionic acid
methyl benzene
ethyl butanoate

butanoic acid
0

diallyl sulfide
?

7
2
0

methyl allyl disulfide
methyl propyl disulfide
a—pinene

trans—propenyl methyl sulfide
camphene

dimethyl trisulfide
B-pinene
3-butenyl isothiocyanate
[—-myrcene
1-phellandrene
[A-phellandrene
1,8—cineole

diallyl disulfide
trans—propenyl propyl disulifide
3-allythio—propionic acid

?

2

o

methyl allyl trisulfide
methyl propyl trisulfide

dimethyl tetrasulfide
diallyl trisulfide
?

D)

N

a—curcumene

a-zingibrene

farnesene

7

[-bisabolene

[-sesquiphellandrene

N-butyl benzene sulfonamide

219 3. Chromatogram of volatile kimchee flavour extracted by DHA.

7 :.}..‘...
7

=

-



AlE71E A7A A4z (1994. 12) 11

5. B ZAA e} 71427k ARl

Z} 259 7|IZPE 2 A|87He] frolH & Lolry)
9 HEAHEA3 Least significant differance
(LSD) ARE AAIT A3 Fr|ddA= ATl
Ale 159719 204A7}, stelAe 159471, 7]
3= WA= 15947 713 F4 BT
ol U #FE pH4.0—4.29F A= 0.5—0.6%
E HQ IR} dX3IFen, BN ]9t
gt 10, 15949 7|3=+ 10949 #FX7}
SFatdon CFoAe, 39A 9 Al7kA Hxd
A 8 J7hE A 7], 9, ZIEEEA
Al AT 25 247 {913 (p<0.01) zol&
HoFEgich. B 4] 7|S=RA #5F7t
S 15949 AT, 10979 B, 344 <] C
759 FoHaE AR E 2 Co] $-53H
ERou, A3t @ =HNA AFAY 4
FE 93 s4717E @5 AEt AFE
T e B AFDHe 71 AZsitn B
g2}, methyl allyl sulfide¢] geF¥3}¢} senso-
ry evaluationZ#ele] FABAE 7 49 A|A|
3l ™, methyl allyl sulfidex= Zx|2¢& 3}@%‘-
o 71 & TS A= FINE IAEN F=
g 5 Ak o] AET BeAAIee FBAFE
4% A3 FBAT7E 09302 U

6. 4& 3 Ald

AR Y] 4% BT wslE doliy] A3
o WA E G2F 4 A AgFEzE A}
o A9 o de F718E A, 7
Q9] A TR 7| W ¥3E A8

AA e LS wEErINE $HE dyna-
mic headspace concentration o] SDE® X}
T Fetgen 2El§ ZEe vay IFAo ¥
< 5% phenyl methyl silicono] ZA3sl¥ct. &
28 P14 E 7hed 40FE T3 53
H F8 F7|AELS ethanol, methyl allyl sul-
fide, acetic acid, dimethyl disulfide, camphene,
1—phellandrene, diallyl disulfide, methyl allyl

trisulfide, @—zingibirenes-°|0th. &€ 3F7)4
59 gRES 54712054 FAFTI8I) o
 AHAMREH ZAHE FFE HAFeoH,
E3] methyl allyl sulfided] 3& 74=}7] 308)
7hFo] F7HE ATt A A8 A B8R
Z methyl allyl sulfidee] &A437)7t5<] ®#3}e},
seonsory score7} H|#|ZHo 2 F& AAIAAE B
Qt}. maly 7079 shelf—lifes] A EE2 meth-
yl allyl sulfideE AAQTo =z 443}t A =¢]
o E4EY E4 133} ZHd) H8E F 2
& 202 AR AH, o] o] AAHE 717
7 &5 sl o B A7 F = Ak &
Ao g AlgE oAt}

E A |

1. =9, oF4 : FAX B did #F A7 -
frejobr)edte]]  #3le. FAEFHEtE]. 11
(1) :26(1979)

2. 2094<%, o|9Al : 1Ew7] X {78E. A
3 9. 12(3) : 225(1983)

3. o|Ae 1 AR st % AFEHF 94 8(2)
:20(1989)

4. Ha, J. H., Hawer, W. S., Kim, Y. J., Nam,
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