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Potential Utilization of Concentrated Oyster Cooker
Effluent for Seafood Flavoring Agent

Jeong Han KM
Department of Refrigeration Engineering, Yosu National University, Yosu 550-749, Korea

Proximate composition of concentrated oyster cooker effluent (COCE) was 70% moisture, 8.55% total nitrogen, and 18.6% ash.

Optimum conditions for enzymatic hydrolysis of COCE (200

) were pH 7.0~7.5 and 50~60C for 8 h reaction time with 0.128

U of Aspergillus oryzae PF protease (AOP). Hydrolysis of COCE led to an increase in free amino acids to 1.41 fold, with taurine
comprising about 17.62% of the total free amino acid. Fifty volatile flavor components were identified in COCE and 63 in enzyme
treated COCE (HCOCE). Volatile flavor compounds wre increased significantly in HCOCE when compared with untreated COCE.
Results of this study might help to alleviate the current wastewater disposal problem caused by oyster cooker effluent.
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1959% $2 Yet 2 F AAFL SUELEZ ojF 49t 41 E
7Y ¥23 982 AP U} (Korean Fisheries Association,
19%). 2 §%9 AzA dAHe A5YL 8°brix 71Fo2 A
40000 € @32 Aot 71T ERNAM A" SASY L 3
9 A5d dte g MFIAY A&AL Jld FSd 2 1
BEY FEE 40°brix7tA FFAA 2YV)A 9E2 o]4dx Q
4. 23% $FYde g3 f713¥EY 2 17 FHHY
o olgg AFAHOZ olfFo2H JFH R % &
BeEE HARH A FIALY HAEFHY o) Eo) 7HEE

FAMEHAEE ERFo R §437] 98 A¢ HEFH
S2REH HEHE WES: F9 £44 $13%EL HFdy
o] g3t7] 94g AF7t £AHALH (Perkins and Meyers, 1977),
WETFZRE f7]182 J5Toas 2098 AT wal of
Uet FA7HE 2489 o828 Fdststn Yo % =i 7}
FA MEs e FAYE o) &3t 27 A Age 98 @
T 2% 24 FojA AL sbsAel RaEA (Reddy et al,
1989; Joh and Hood, 1979; Bumnette et al., 1983). &% & 713
Ao BAE e AgFds 9WA vdWey A4S0 O
FHE glom olE o]4% F AZ YR (Shiau and Chai, 19
90)2A 9 ojfo] AEHALY & AL wFEe] ALl ol
Fol e ALZ RuH3 o, §¥ FWFRAEE vl
2HaLE Aeso YR A7 252 FANNA £4%
oA Fidel A% AFE0] FPHLR Jlon, 53 A FAY
TZANEY A BAE vty 99 Bass AP 2
Bt 1A% gty FH 9 pyrazine 3EEo] Z7189eH (Kim et
al, 1994), 5013t 7t E vpste] 59 F& @A EEL
2 A 27 Foj e FFo] SUEHNGE By Qv
(Baek and Cadwallader, 1995).

79

nelA £ AT E Aspergillus oryzae PFOA A48 @)
A HEL (AOP)E o143ty 244 F54 3o uyde &
Aoz BT & Ye 24¢ AEHYS 2Y1 2 A5FF
9& AOPE EAAZLZA FAFu A LS A% 7HeEs 2
9 A HEE EASRAV RusnA g,

=113
oo

XMz 2
1. M2
2 A54E A4F5Y £23AH FYEA (F) (A o
Al FEF FAE GE)A A5t 2P 3w 2
Ao oF 7hp R whge] ALE3gth AOPE Kim (1997)9]
el o MgE AAE AT do}l AT

2. 9y
2-1. A5dE o] &3 dlA BEate Y&

F AEY F9 giAL JIREA7] U8 AOPE AHg3
Aok 99 B E284 2 Ahn and Kim®] 4 (1996) ) he}
485 5, 328 349 AOP 20~50ulE & AP # (13X
Sem)ol #% ¥ 0.1 M sodium phosphate buffer (pH 7.5) 750 u
£8 7ete] EHF F, 713 250 ulE 479 Ag @ sty
geyZzoA 2087 weAzl OE 5% trichloroacetic acid
(TCA) &9 1 ME H713te] whe-E FAANAY, 3L A2
A 308 EXAZ F, Q4EY (3,000Xg, 15 min)E 9L, 4
59 05nlE 3o 125ml9) 55% Na,CO; £43 05mle] 3u)
8¢ Foline-Ciocaltew’s A k& 7}8te] 45Co| A 2023 WA A
7! o, Lowry et al (1951) 4ol wel E3F3F=A (UV/Vis
spectrophotometer, Shimadzu UV-140-02)& A+4-3ka] 660 nmo)
A FEEE 339 tyrosined FEo| WE HAFHA 23ty
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ARsdo 249 EAGHE Y AN (BT E4F 10l
ol 8t 1 umoled tyrosine® FEA7le ¥& 1 unit (WE v
e itk

2-1-1. pHY 9%

AOPE4 50l 250 ueel 3 A5F&d, 281 pHIL &
k3 0.1 M sodium acetate (pH 4.0~6.0), 0.1 M sodium phos-
phate (pH 6.0~8.0), 0.1 M Tris-HCI (pH 7.5~8.5), 0.1 M sodium
carbonate (pH 8.5~10.0) 750 ul& EF F 50Tl A 3083 6t
A L 5% TCA £9 1mg 7Hate W& FAAFL Lo-
wry et al (1951) Wl wel EFF=AZ 660 nmoAH 38
A

2-1-2. _E9 9%

ZF A5F5Y 250 Lo st AOP 50 ué, 0.1 M sodium pho-
sphate buffer (pH 7.0) 750 pf & E£¥F T W25 & 25~70C9
HYdA 10C tFoz 47 AR 3083 A F 5%
TCA §9 1 wlE 7}3te] Wg-& AAAZ F Lowry et al. (1951)
il gl ERFEALZ 660 nmolH FAFAL.

2-1-3. WA 9%

AOPY HHzA A 2509 2 A5H F5A9) 02% (3,
000 U9 A4S A7betd 308, 1413 2417, 4413, 8AIRE v
$AA 4 AnEE JteE S ARG 4 e g
e 24 Ng 182 #A8) 5% TCA 1mesh CCls 100 4%
Jhete] ERE T QAR (3,000Xg, 10 min) 3t FF5HE F
23] 34389 ninhydrinY 22 38 2L Folr| Aty
e A8 Imle) 12N HCl 188 ¥ A48 2247 d 2
A2 239 110T sand bathol Al 24412 FF 7H4 R3] A]
Z! ¥, Whatman paper No. 12 o331 6 N NaOHZ F34]3]

2 1002 AL ¥ HGEFY AEE ninhydrin T3 95
% ofujicAl kg T ojd ALEF VAL o} Zrh

7488 & (DH, %)={((Lt—Lo) / (Lmax—Lo)) X100
Ltz AIZPE B8 E F9 amino acid¥ ¥
Lo: &4¥g Ao #E 5ol JAF amino acid® ¥
Lmax . 94 7428 & N899 % amino acidd ¥

2-2. YNAE

YuHg ¥ AOACH (1980)l whet =8-& A9 7Hd Az 2
2 B A2 semi-micro Kjeldahl ¥, A 3& Bligh & Dyer H2 &
e Aoz AUt

2-3. frEjotrledt £4

AR 1 AF3d H8 50mgs 5-sulfosalicylic acidE
7hated E9E T AAEY (3000Xg, 15 min) F G Ao] AR

592 H3ld 02um filter2 A#A3L 03 M lithium hydro-
xideZ pHE 222 ZA% F opuxd AFEA7] (Pharmacia
Biochrom 20, Li* type high performance ultra pack, UK)2 7
#F 243U

2-4. FU4E 72

2mf8) ABE purge &trap concentrator (Tekmar 3000, Automatic
sampler 2016, Cincinnati, OH. USA)¢] A|&dd] ¥1 4LC= #

AWM helium gas (30 mf/min) 2 20%2t purgedt °| & Tenax
TA (Chrompack, Inc., Raritan, NJ, USA)Z %2 ¥€ columnd
F439h o) columng 225CE 7443 o]F cryofocusing
module (Tekmar, Cincinnati, OH. USA)& AM&3td GC/MS
(Shimadzu QP-5000, Tokyo, Japan)oll F3te] £43qdh.

2-5. GCMSY BAzd

gr) ¥ #4444 column & Supelcowax 10 capillary column
(60 m longX0.25 mm i.d.X025 ym film thickness)& AH§3t1 2
o L7 AlE Hel 2 H&EE 22.5cm/sec, column pressure™
469 kPaZ AR HY Oven LEE 35CHA SEL FAE F,
175C7A 2C/min $E2 $&3t9 1083 AT MS €4
Z722 capillary direct interface 2T+ 230, jon source £
¥ 230C, mass range® 45~350 a.m.u., electron multiplier vol-
tagex 1500 V 123 scan ratex 1cm/sec2 A3t

2ot 3 IH

1. gHiNE '
A8 7123 FAA HAgE 2 A5 duEE 2N
A7E Table 19 YERNAT Table 19] YEbS upg} o] 2
WA FFE 855%, A FFL 028% ofF *& udd 3§
2o 186%2 UERTH NaCl §3o] 146% 2 3% 59 o 785
%7} NaCl2 FA5 A

2 A59¢ Az S, YAZ Az B AZA 7Y @
g t& Aozt low Asde AF 74L& F LI E (TDS)0]
40 brix olAolojo} gt wWelA olF U9 TDSE RF7]
93t 71g FEE §m, o)y A FAd FEHo ¥ HE
g vegid. aga, 2 A5ESAAE 24% 7HF9 glyco-
geno] FHHo} Qo A& Ax 59 90 ok (Kim
et al, 1999). A5 g FFY FA A5YY WL o
A2 A3yt Ha, 98 A9 FR0l "t Aolst o (Ahn
and Kim, 1996), 3% A%%3 949 9= 21~24% (Ahn and
Kim, 1996)& Bunsen 2 zigde] dld o of 4%
Baoin odA {AE gelatind DHFo|ct (Ahn and Kim,
1996). Table 191 UEhd uieh o] & Alge xudd e
Ad zAE AZT AS AZAFD YoM g9 F=9 4
Fadoee Zed 5 v 2yER 9P BHALE &3
of AL AEA peptideF S ol =Ato 2 EaAHL2H F
Z AT £24& FANE F U TF, 7L o= F
7te FHo o8 2¥ure o2 pyrazined B LAE ot AE
9 ARE FAND £ e 5 E AN Y (Kim et al,
1994).

Table 1. Proximate compositions of oyster cooker effluent.

Components g/100g
Moisture 700
Protein 8.55
Lipid 028
Ash 18.6
NaCl 14.6
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2. 2 A=Y 2 E 98 IS =U

AOPYl & F A&FFd Fo dudy RE pHY o
A% ZAHE Fig. 1A9 Jebd vl o] pH 75904 |9
th. 223 pH 6594 € A G4 65% & JERNI LY, pH 55
©|3}st pH 80 ol dolXe HUUEAY 30% F2o2 WA vg
sk,

AsdE pH 752 23T F A5 2o U £ 4TS
Fig 1BY] YEld ule} o] 55CalA Hu) &4& Yehiglen,
4sCAXe HHEARY 71% 2R 65CAME 19%E vEhR]
Hi2A Y& Sxuios GAREE Ye

A oyzagZt A4S ©ild B EALE o[§dd T d¥IE
233 25 pH 60~80904 713 7teEsgo] wgton a49
149 u&s 2EditgE Y 2P0 HeA ggo] KL H
%1t} (Zhang et al, 1996). 283 Free enzyme membrane reactors
AHeste] e R ¢844 9WAE Bacillus thermoproteolyticus
49 SomoaseZ JlEH ¥ AH FA4 RIAN HUBAE
YE Ut (Nakajima et al, 1992). ol9h= €2 A. oryzae 387 ¥
ZF2RE e gud Bl 454 gudd g gL
pH 55904 7} wskon, 7t4Ed A &g o=t ol
18~227%7V% $713he BeF3 It (Rimareva et al, 1997).
Ahn and Kim (196)2 &3] A&5d-& o] &3 £ drj2e Az
o| A NeutraseE AHE® 734 X 7129] pHS Bacillus liqueni-
formis 39 Neutrases} W3 ZHo] 432 WEE9 pHE
ZAE 28 §lo] 65% oAy JtFEHES YERIATE BRI
Ak, o) FNEA st Kim (197)& A. oryzae PRI A
Are g gejaLE AR Z2he] 712 E (casein, hemoglo-
bin ¥ collagen)ol tldte] HAF Wk 2x 9} pHE ZALS AH,
Ztzte) 7)Ao} tidte H2 & 2 pHE 7139 F7 wet o
20y B3Rt wat AOPY & T A5 kR
Aol Agde de pHY 580ME ¥ FAL vehlo] A
oryzae PF proteaseS ©| 43l 2 A7|AE AZE 2L AH9HL
Z pHE AT a7}t &S AAsE Aok

4. ORZ Ealol o8 SIS U
% AL olg¥ ArPad ¢ B& st nauy

[

o
>

w
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=] o

o
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pH Temperature (°C)
Fig. 1. Effect of pH and temperature on hydrolysis of the con-

centrated oyster cooker effluent by the crude Aspergil-
Ius oryzae PF protease.

dou, dFEe AFst A g fHi9 vg, gAY
o] W&ol Sl ¢ JRAA A vt oHE A
o] it} ojg e dAHE FEEHI] H3to B HA¥dAME AOPY
84L& 5% casein® 2 AT Fo AHSE EAFE 7[F dF
%ujgo] ol E4 9 Al Unitd AHE3t A& Pt

e A e A 2HATLE ALEEEH JFHY
Bdo] glon, A5y 93 s ES deAl
etd, 2 A5 dF B4 RS %] Ao
A& 2 LE #39 128 U AOPE #HUHg Fo| s0CelA 250
pmo & HANEEA §AZE B R B3 Fo &Y
U FH F3o o] 59 EHHYEE ninhydrinP 22 FFeo £
olu]xatell th TCA 7184 peptided] ¥& 752 &2 e
Wit Fig 29 vehd vhe} 2o] @A G BE&2 A
A EAh ¥ AL el giglen, vhg gAziutel &
65% 9] 7t &S JeEpHAT olst AR 7t EEo] dF
@A (Constantinides and Adu-Amankwa, 1980; Aler-Nissen,
1979), 49 24993 (O'Meara and Munro, 1984), casein
(Mannheim and Cheryan, 1990) 2 7}4) %4+ (Beak and Cad-
wallader, 1995)9] 7h&3] ¥H8 Fobd el ez BHagHn
ek, 283 trypsinol & B Ko sheEE ] AE 7)Fe of
3t 2% 9] &g AHEFoZHN IR 8N g 70% 7t
Fo 7t Ed g e, 714 st 1%9 AAE A
48 A 0% 3= HeEHES YeEdT T Bt (o
et al, 1988).

5. 7t E9 olo|itel 24

2 A%% 29 200 nfo] 0.128 UY AOPE H7tste] HHz4
ol Al 8AIZE Et A EH AL F FEotrxet 24 S Table
291 Gehislth 8 A5 55929 taurine 887 mg/100 g2 2
AR Feolvity 22%& AAHIL e, Glu, Gly
2 Alao] 9 ofvjxAtoz AA ofvxitey 257%E AA3
o o] ¥l F{9 ofnlicito] & oo} 479% & AA AT

80
60 -
3
T 40
(=]
20 -
0 T T T -
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Time (hr)

Fig. 2. Effect of reaction time on degree of hydrolysis (DH)
of concentrated oyster cooker effluent by Aspergillus
oryzae PF protease.
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(Table 2). A% 55 94E AOPEH 8AZ 71N A3t
Frelobu et e 141% 2 Fo1et T ol F o AR 2do
2% 988 3= Gly, Gly, Arg 59°) 7FE38) AT & 17~
268 7t# F7iste] AQPO & duldel JheEsE Yo Ew
g F3AE F A&E AT YT

FAF FEY KL ofF 25EY fgolucite 3o
%21 (Konosu, 1982), °1§ % Gly, Ala, Pro, Tau 50| %24
oL F2 A 2EA F&ddn ¥9A ¢d zEx
Gly, Ala, Glu, Arg7} o1& B8 T8 Fa¢ 988 @
tx 2383 31t} (Ahn and Kim, 1986). ©] 23}E8 Z34)
o B WA T R o] Fute wae
el 7Idstn ALAFESY Frte 78 onixidn 4 F

B
=
T

Table 2. Free amino acid contents in concentrated oyster
cooking ffluent (COCE) and enxyme hydrolyzed
concentrgted oyster cooking effluent (HCOCE)

(mg/100 mé)
, COCE HOCE
Phosphoserine 529 712
Taurine 887 990
Urea 1183 1257
Aspartic acid 64.3 65.4
Hyproxyproline 64.0 89.2
Threonine 39.5 156
Serine 50.3 62.3
Asparagine 24.6 228
Glutamic acid 235 412
Sarcosine 37.8 383
a-Aminoadipic acid 424 4,14
Glycine 440 816
Alanine 350 779
Citrulline 8.66 6.94
a-Aminobutylic acid 7.89 6.57
Valine 30.1 373
Cystine 7.69 544
Methionine 17.0 87.6
DL-Allocystathionine 3.68 3.20
Isoleucine 20.5 210
Leucine 337 46.4
Tyrosine 203 820
B-Alanine 98.3 121
Phenylalanine 204 20.8
B-Aminobutyric acid 9.86 19.7
Homocytine 441 421
y-Aminobutyric acid 6.31 6.54
Ethanolamine 13.5 12.8
Ammonia 163 221
DL-Allohydroxylysine 6.25 3.20
Ormnitine 34.0 328
- Lysine 14.5 42.6
Histidine 9.46 278
3-Methylhistidine 4.12 3.98
Anserine 4.55 321
Arginine 189 49.3
Total 3989.72 5628.73

ki3

Asd st FrAd 9FE v 5 UL A2 A
Z+d.

6. 7trEdEe IIHEY BY

2 A5qe gudEe BN 2F 0% L8R A
2520, AOPE AT A5 3+ 6359 Frjyel 4
&5k (Table 3). 2 A5 Y] F8 F714EL 3-methylcyclo-
pentanone, 3-methyl-1-butanol, 2-butanone, dimethylsulfide %
dimethyldisulfideZ HFHAE 21 LA 9& FII4
29 FAHEL 3-methylcyclopentanone, 3-methyl-1-butanol, 2-
propanone, 3-methylbutanal, 2-butanone 2 dimethyldisulfide=
Yehte.

E2AT st} WFEEY aldehyde A&l F713g2Y,
4-pentenal, pentanal, hexanal ¥ octanal®] #F& WA ¢}
A 2489t Alkadienalss & HEAREEY ATAZA
Ze3th g 2ZA 24-decadienal®- cysteined] FE NS0 23]
3,5-dimethyl-1,24-trithiolane®] &€} (Ho and Carlin, 1989).
ojul ' BA4E 3,5-dimethyl-124-trithiolane?] %71 24-decadiene

o BaE x24T 5 g

qFsEAE 1= XS APAEY FFo] woiM olEY
AgAtglel oste] AR E aldehydeF 2 W33l o]F 5RY
W dE o2 "ot (Josephson et al, 1983). £ A X
3 £X8E lipoxygenaseol] &3t LB X3 Auito] &3
HAY Aol HAHHE Fol aldehyde F2 A3t 1 FaFo
ded Aoz FHEY 22 §FS JEd 3-methylbutanalS
I =9 wel fruity, nutty, cheesy 2 sweaty ¥& Yeldon
Bng3 g1tk (Arctander, 1969). 22l 447t § ~ 979 al-
dehyde & P22 lipoxygenase &8¢ 272 AAHdvtn 474
o ol AN WAele Fod WdPEcE BIgD ot
(Josephson et al, 1983). Hexanal® #l4toldl A @o] wAH D,

Table 3. Comparison of volatile components from concentra-
ted oyster cooking effluent (COCE) and enzyme hy-

drolyzed concentrated oyster cooking effluent
(HCOCE) (area %)
Retention Time Compound Name COCE HCOE
Aldehydes
468 propanal 067 092
6.06 2-propenal nd 061
702 butanal 007 028
8.50 2-methylbutanal 1.83 320
8.73 3-methylbutanal 366 635
11.14 4-pentenal 008 006
1170 pentanal 098 082
18.14 hexanal 049 031
19.04 2-pentenal 002 053
27.00 4-pentenal nd 012
30.90 octanal 013 010
46.15 2-furancaboxaldehyde 004 008
50.05 benzaldehyde 033 083
Alcohols
9.37 3-penten-2-ol 319 329




Table 3. Continued

FAAE zoA ALe AT 2 A% $599 o8 8

Retention Time Compound Name COCE HCOE
9.75 ethanol 393 362
14.58 2-butanol nd 0.59
19.63 2-methyl-1-propanol 098 077
23.66 1-Butanol 1.05 099
28.01 3-methyl-1-butanol 1640 1196
30.82 1-pentanol 017 021
37.98 1-hexanol 0.13 006
41.56 2-hexen-1-ol 019 014
51.79 1-octanol 003 002
Hydrocarbons
2.80 hexane 041 037
291 diethylether 268 150
312 diethylether nd 151
334 heptane nd 0.18
344 2-methylpropane nd 126
361 I-hexene nd 0.55
1043 44-dimethyl-1,2-pentadiene  0.04  0.04
1202 2,3-butanedione 3.18 251
12.68 4-methyloctane 013 005
15.50 3-methyl-hexane nd 0.90
17.07 2,3-pentenedione 170 167
18.05 undecane 021 019
23.08 24-dimethylpentane 005 011
33.86 3-methylcyclopentanone 193 1338
Ketones
5.20 2-propanone nd 109
8.08 2-butanone 708 622
1221 2-pentanone nd 0.68
13.85 3-methyl-2-pentanone 0.11 003
20.04 I-methoxy-2-propanone 014 015
21.68 4-methyl-2,3-pentanedione  0.60  1.04
2532 5-methyl-2-hexanone 042 027
4887 1-(2-furanyl)-ethanone 015 014
Esters
4.19 methylformate nd 0.06
36.89 methyl 2,4-hexadienoate 271 142
Sulfur compounds
397 dimethylsulfide 610 144
7.54 methyithiirane 039 064
16.07 S-methylthioacetate 081 054
17.59 dimethyldisulfide 511 461
39.84 dimethyltrisulfide 029 020
Miscellaneous
compounds
479 furan 079 074
6.38 tetrahydrofuran 151 151
6.79 2-methyfuran 009 004
13.40 acetonitrile 300 278
14.30 chloroform 185 368
1531 toluene 639 187
2229 I-methy-1Hpyrrole 010 0.1
2942 1,3,5-trimethybenzene nd 0.03
32.36 1,2 4-trimethylbenzene nd 0.07
3593 2,5-dimethyl-pyrazine 021 032
49.56 1-Hpyrrole 005 004

ol lipoxygenase 2§89 d#Hz RAH7|BGE A5zt 2
Hz JAETE 332 Josephson and Lindsay, 1986), Kubota
et al. (1986)¢} B9} Fo] A& NjLo|AE aldehydeR7t B4
A FE AfdMe AEHA FAE A2 vF9] alde-
hydeFe T8 B2 444 44 44802 4484,

Z A% alcohol AEL 9Fo] FAHULH, Eh AT
& 2-butanole]l A=A Aldehyde B FEHAE € WF
£9] alcohol JFYEL LA gt a1 o] Fa2de A
o2 eyt AlcoholFe F2 A9 Agld 98 iz 4
A% 2 (Watanabe and Sato, 1971), 3849 ¥4 alcoholF T
greenish, woody % fatty flavor® JFEF™, B stews] F& F
njgdEeg ¥nHi 9t (Peterson and Chang, 1982). Alcohol
5 94 l-octen-3-ol Shiitake 15 L FaFol A3 o
Ao 553 R oe vuso 1oy (Kim, 191, F A%
F2ddEe HEEHA YUt TF oS AHF ofFY Py
A% Z heavy ¥ planty aroma® FAELZ BIHI glon
(Josephson et al., 1983) o]Fol £ lipoxygenased] &9l
o3 AFen BadH

ALY o2 RE 9%9 hydrocarbon Y ES FHHJLH, &
Wy Fasxgo 98 heptane, 2-methylpropane, 1-hexene
3 3-methyl-hexane®] 44524, 4-methyloctane® 3-methylc-
yclopentanone®] %<& Z4 3¢t Hydrocarbon S¥E8EL " #F
oAt ANE B FHEY FRF EAds EAolt) o2 A
A AR A2 T34 §HHE F JoH, EF AR 24
WEo}7|E 3t} (Sasaki et al, 1991). L&Y @257t §~199]
alkane SIFEEL GAsts} Abare o) M FHHA
7 gue A gle Aoz 2aH3 ok (Watanabe and Sato,
1971). Alkylbezene 9 A4 9L AT, #74 9] W3t
gajN YHE Aoz FHA (Habu et al, 1985). Tyt o
7}A)9)  alkylbenzene®l 7FE%<S 417 71§ (Watanabe and
Sato, 1971), %3} (Habu et al, 1985)9} o159 Az FAF (Sa-
kakibara et al, 1990)914 A&H1 Aok A 7}F3HsE o9
B ALz A3 2 dRey HgS dgdsde FAAUL
o, old g A HxFEol odte LEAEAY AE A
g Relgka ek (Kim, 1991).

Z A%49 F 2-propanoned} 2-pentanoned HAF ol o3t
AAQE g, AaHe odte] I 9 ketone HFEY
waE veldA gt gutde s e 94X E A HuA
ketoneF & FEo] o9 FadEoln, ketoneFEL AL E
¥3 AW lipoxygenased FERThE Fo ¥ 415y £
o) Agetn 218 Yc} (Josephson and Lindsay, 1986). 2,3-Pen-
tandione2 WE &7 vpgA g W& o™, methylketone A
Ao Aoy dagrt FrMEel wet green 2 fruity
aroma’} Z7H8cta BuH 3 gl (Hseih et al, 1989). Methyl-
ketoneFE& fketo aciddllA] 7hdd o)A A& F A5 €
o} (Kubota et al, 1986). 92 7+A ketonefF &°] #& M- (Ku-
bota et al, 1986), A% A4 (Matiella and Hseih, 1990) 121
299 AzFA ol F (Sakakibara et al, 190)914 RIS Ath



A A d Asdd v HYd Asdoery 539 s
#2o0] SHHAOH, T % dimethyl sulfide’® EAA2]o] o3to]
3 o) Aoy, yeA JFEEY FFe 2A WA &
Stot, dutd oz $FsFEL oy 744 HEFE AFAA $9
5% Ugs Jehed 8% 98L g EFolth Cys-
teine®} thiamine, glutamate, ascorbatE#¢] model system 4§
M roast meat?] Foletn AAXHE o7 /A AFEE A
A=A (Hartman et al, 1984). 98 79 §33¢Eo 714
2 3F Ago] £330 (Choi et al, 1983). o] T EFEL 7t
4 289 killd 4H3A 2 nutty aromas®] FLE ALt
(Kubota et al, 1986).

1 %9 3¥E F 1,35-trimethylbenzened 1,2,4-trimethylben-
zened EaAeld oste] AL, 2,5-dimethyl-pyrazine™
chloroform®} &% E& EA XAzl o3t 48] Frtet whHe|
toluene> EAX o o3l G| ZadUct 8oz o
WA BHELAEY O 2 Asdy FojgEdse gAz 2
sy} glden, EAX e 93t o2 aldehyde 3} <
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