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Abstract

Volatile flavor compounds of sauces made from shrimps, crabs or lobsters were analyzed by the combina-
tion of canister system, gas chromatography(GC) and mass selective detector(MSD). Of 72 total volatile com-
pounds from 4 kinds of sauces, 45 compounds were identified from shrimp sauce(SS). Ten alkanes, 5 ketones,
3 aldehydes were obtained from SS. Especially, 3-methyl-2-butanone, 2-pentanamine, isobutane, 3-meth-
yl-2-butanol, carbon disulfide and dimethyl sulfide were predominant compounds in SS. In crab sauce(CS),
there were 18 compounds identified, including 4 alcohols, 4 alkanes, 3 aldehydes, 2 ketones, acid and amine.
2-Methoxy ethanol, trimethyloxirane and 3-buten-1-ol were special volatile compounds in CC. Volatile com-
pounds from lobster head sauce(LHS) or lobster shell sauce(LLSS) were 16 or 18 kinds respectively. The major
volatile compounds of LHS were formic acid, 1-propanethiol, B-pinene and allyl sulfide, and those of LSS
were acids, pentane, 3-methyl-1-butanol and 2,4-dimethyl-3-pentanone. It was thought that the volatile com-
pounds identified from sauces as well as shrimps, crabs or lobsters might come from wine, onions, bay leaves
or celery used as minor ingredients.

Key words : Volatile flavor compounds, sauce, shrimp, crab, lobster.

I.M E oA gegutol gtony Ful e 28 HEH
F27MF olgel YoMz FulE E3 JoHOh
BAEAT vl FRASo] g wEl et al. 2001).

2802 = A2 F Al Al € ulriale olgigt 2ol A3+ ATE AJ(Choi & Lee
287 FU1E D Qlow, olAL IF A AF 1987; Lee et al. 2002A) 2 AR Z(Cha et al.
o7 ERHY R4 wl¢ A% XS 1999)9) )R] EAo] o]FojH I 11 o]
AL JAcHAAA 2001). Avk Ao} 22 o ZEFEY Ad 2e BAES o8 I
BRe S g3 YAE AU o, o] 3R A HAY BEY FHKIm et al. 1996)7}
9 w3l WA= e 2S¢ 7153 2H YV S5 Lee ef al. 2000; Park et al. 2000),

9 @ WAIAR}, 055-370-8145, chefS6@hanmailnet, A WFARA] HaE 92222



120 Sz e]ghax] A 139 A 13(2007)

A AN 238 =] ARy
1992) o) B ATl Uk A%, 27 L v}
A AR 242 553 &2 AU gl 4
7t 2] ah2ol 2T RABRIE P14
22 dud fes B8 37191
2 29718 29 F 9o $42 nased 7)
A% 4 Yo, BN o gFo 2N Fu] 2
ol ZAHA E5o] B 5 98 Ho|ThReddy
et al. 1981; Teshima et al. 1976; Takao & Katsuyama
1985).
aiE oY 71 A8E w§ste S48
2 olgeiAES S znle FolPw
F ok Agrat dnHoz 215 okig, &
7ol W P RS S Qs B
570 shev, Al F50) Bee] zn)E, B
& 93 Arhstel erd 0
W JALHAFS 1997). obl2lh ot 7
e ol&3le BeE Aom Adad B
Helae 277H71R1e] Az=o]th(Ryan 2002). 3
= Al B EAl(Lee 2004A), HHE71A)(Lee 2004B)
g o8¢ 228 WEO) WP/ % % Al
dE A7t ool FLL WAIE o
o Zeht olei® BRE e Lo Fo1g
ol 93 ATE o}y olFoxA st
mehy B AT oblezt a0 YIRS
gH17] el RABE ok AlS, A 2 itk
7H 9] A RES FAER slo] A23 Lx
X e YRS 5 - Helgle 2 22
& BANYone o2 RusTA Vo

— O
AE 54

.,_
T
)

I. XM=

A2
ik

1. AAO M=

AN-<(Shrimp, Penaeus japonicus Bate), 27
(Crab, Portunus trituberculatus Miers) 2 v}c}7}z)
(Rock lobster, Palinurus vulgaris)E 52+ 23]
APl A 7]l Z4AS FARE MRS &
2% AzIHTh ASE Zel] Agsin de

velRes A T ol gaglon, A

43 H2E 3-4 eme] 2712 A23 web)
£ e AR B He e $Ee 47 o
2 FARE AFESHE 1) 228 Az
R, ok, Aele) R A 3 ome] 27)2

43 vhse §o2 AHSEch Zetolue] o
BIE Yol Alg, 24 2 uchlAg Z 21
ol e opilg Yol o] UEE Beir). 8
£ ¥ B B}JE 9 DA 9 S9] AT
4 EnlE Ho|AE, Brle Fi), ¥, 9res
& o] 2087 2o 1 AE A AEL 1

ST HES} QRS ARSIA FE THERL
AEE sl e SFAE 250 Yol &

£ AZ3IAk A, #A4 2 v v
&9 w3 = <Table 1> ZTHRyan 2002;
Lee 2004A; Lee 2004B).

Ago) AFEE A2 100 mL =7)2] serum bot-
tle(CAT. 23234, supelco, USA)el 20 g¥ 3§
D ate] ~70C ojahe] WERel BB Al
&3t

2. 37| 429 & 4 B

Al27} 97 serum bottle headspace 100 mLE
3027t 254 A2(99.9999%)F o83} trap
ol F2A1A gas chromatography(GC)ol| 43}
B3} ojw) Al89] &8 60TE &4
A Iy 4R 858 ARG B 7o)
A} canister system?] 1x} E33} 23} EgYo] &
EE —-100TC%) —185CE 3} A 85 H=319ck
183 Agr) s FRe 2% 200CE AR
alof F4 f71sKRROI okaE o] Ba
A A2 1839 cHLee et al. 2002B).

3 aplMEel 55 U Y

Canister systemol|A] Ag® AJ§= GC/MSD
(Shimadzu GC-17A, Japan)Z o]&3}e] kA A
2 27 Sk 48] A4 BYE AT
(Alltech. USA), non- polar 100% dimethyl siloxane



A AlB sl R e AR e Ao iy d) R 121

{Table 1> Formula of sauce made with shrimp shell, crab, lobster head or shell

Ingredients Quantiies(e)

ss” cs? Lus” Lss?
Crustacea 335 335 335 188
Onion 80 80 80 80
Carrot 54 54 54 54
Celery 20 20 20 20
Parsley stem 4 4
Garlic
Lemon 10 10 10 10
Tomato paste 60 60 60 60
Tomato puree 56 56 56 56
Butter 32 - - 32
Salad oil - 32 32 -
Pepper 0.30 0.30 0.30 0.30
Bay leaf 0.41 0.41 041 0.41
Basil 0.10 0.10 0.10 0.10
White wine(8%) 38 38 38 38
Water 1,200 1,200 1,200 1,200
Roux(flour:butter=1:1) 40 50 45 25
Whipping cream 15 15 15 8

Dss Shrimp sauce, 2 CS : Crab sauce, ¥ LHS : Lobster head sauce, ¥ LSS : Lobster shell sauce.
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(Table 2> Volatile compounds identified from the sauce using shrimp, crab, lobster head and lobster shell

Peak area(x10°)

No. Chemical names” RT?
SS (& LHS LSS
1 Acetaldehyde 4.03 = 1.67 9.68 11.67
2 Ethyl N-hydroxyacetimidate 427 - - - 89.56
3 Isobutane 417 131.71 1.04 - -
4 Formic acid, 1-methylethyl ester 4.18 - - 321.42 -
5 1-Propanethiol” 4.19 - - 32227 -
6  4,4-Dimethyl-2-oxetanone 428 3.45 - - -
7  Butane 4.36 9.77 - - -
8  Methanethiol 445 228 - - -
9  2-Methoxy ethanol 5.16 - 273.27 - -
10 N-(1,1-dimethylethyl)-formamide 532 32.89 - - -
1 Trimethyloxirane 537 - 106.96 - -
12 2-Methyl-2-propanamine 5.44 63.92 - - -
13 Propylene oxide 545 - - 2741 -
14 Furan 5.66 6.30 - 1.37 0.49
15 Cyclopentane 5.76 0.16 - - -
16  Pentane 583 - - 432 6.92
17 3-Buten-1-ol 5.84 - 346.18 - -
18  2-Pentanamine 5.85 137.25 - - -
19 FEthanethiol 6.12 - - - 0.86
20 Ethanol 6.36 10.35 - - -
21  Carbon disulfide 6.66 6.05 - - -
22 2-Methoxy ethanol 6.78 - 0.17 - -
23 Dimethyl disulfide 6.79 2.05 - 0.19 -
24 2-Methyl propanal 7.12 4.08 - - -
25 2-Chloro-1-methylethyl isopropyl ether 7.13 4.12 - - -
26  1-Propanol 7.16 - 33 - -
27 2,3-Dimethyl oxirane 7.30 - - - 0.33
28  2-Methyl propanal 7.84 - - 0.05 0.31
29 2-Propen-1-ol 7.84 - - 0.05 031
30 3-Methyl-2-butanone 8.32 266.82 - - -
31 2-Butanone 8.78 4.95 3.68 - -
32 1-Methoxy-2-methyl propane 8.84 0.23 - - -
33 1-Nitro-2-propanone 8.85 - - - 0.81
34 Hexane 9.85 0.81 0.05 - -
35  Acetic acid, pentyl ester 10.10 - 0.17 - -
36  Ethyl acetate 10.12 14.74 - - -
37  2-Methyl-1-pentene 11.45 0.46 - - -
38  2-Methyl-1-propanol 11.76 39.85 - - 0.28
39 3-Methyl butanal 11.75 35.17 0.2 - -
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{Table 2> Continued

Peak area(x10°)

No. Chemical names” RT?

SS (& LHS LSS
40 2-Methyl butanal 12.65 1.21 1.24 - -
41 1,5-Hexadien-3-yne 12.78 - 0.01 34 -
42 1-Methoxy-2-methyl propane 12.80 8.62 - - -
43 (E)-2-Butenedinitrile 1291 - - - 6.44
44 1-Methylhexy hydroperoxide 13.75 0.51 - - -
45 3-Methyl hexane 14.20 2.12 0.08 - -
46 3-Methyl-2-pentanone 14.22 - - - 0.57
47  Allyl methyl sulfide 14.52 1.80 7.49 0.1 -
48  (E,E)-2,4-Hexadienal 14.95 2.04 - - -
49 Heptane 1543 229 1.15 - -
50  3-Hexyne-2,5-diol 15.60 0.15 - - -
51 3-Methyl-1-butanol 16.66 - - 0.96 0.03
52 Dimethy! disulfide 16.70 1.78 9.33 - -
53  4-Methyl-1-hexene 16.77 - - 0.27 -
54  Butyl cyclopropane 16.82 19.85 - - -
55 3-Methyl-1-butanol 16.83 - - - 0.11
56 (S)-2-methyl-1-butanol 16.97 13.84 - - -
57  (28,38)~(-)-3-Propyloxiranemethanol 1741 1.09 - - -
59  3-Methyl pentanal 18.87 - - - 0.07
60 4,4-Dimethyl-2-oxetanone 18.92 0.38 - - -
61 2,4-Dimethyl-3-pentanone 19.68 - - - 7.49
62 Octane 19.73 0.83 - - -
63 2-Propenylthioacetonitrile 2140 1.59 - - -
64 1-Hexene 21.75 0.50 - - -
65  6-Undecanone 22.36 0.60 - - -
66 2,5-Dimethy]-3-methylene-1,5-hexadiene 25.06 - - 0.32 -
67 B -Pinene 27.07 0.85 - 74.95 0.17
68  Limonene 29.77 1.52 0.07 0.58 0.03
69  cis-. f-Terpineol 29.90 1.74 - - -
70 3,5-Dimethyl-benzenemethanol 31.37 - - - 0.03
71 (E)-2,7-dimethy]-3-Octen-5-yne 31.40 - - 0.09 -
72 2-Propenylthioacetonitrile 3199 1.38 - - -

" Chemical names stand for the compound identified by MSD.

? RT means Tetention time.

% %" means that the peak area is not detected or less than 1.0x10°.

SS: Shrimp sauce, CS: Crab sauce, LHS: Lobster head sauce, LSS: Lobster shell sauce.
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<Fig. 1.> Chromatogram of volatile compounds separated from the sauce using shrimp by headspace analysis.
* The above numbers of the chromatogram were identified, and the chemical names and concentrations were

shown in Table 2.
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<Fig. 2> Chromatogram of volatile compounds separated from the sauce using crab by headspace analysis.
* The above numbers of the chromatogram were identified, and the chemical names and concentrations were

shown in Table 2.

S T3t <Fig. 2>l Uit 24 &
9] I HES 583 23 459 alcohol
5%9] alkane, 3%9] aldehydef: 2 ketones}
acid7} 242} 157 ZEEHAT 3243 AR )
FE-& A3 A= 2-methoxy ethanol @} trime-
thyloxirane Z12]3L 3-buten-1-0l-& T}E A 7}#] 9]
azolXe A AEHA) Bok7] dEo) LA
9] 553 JRoz ABH A A Al
A9} pRR7FA 2 2A) 2220) A limoneneo] E
AE RO &35 ehlE pineneo]L} terpineol
(Cho et al. 1999y AZEE A &) 28 ot
€ Al 7HA d2dlMs YA e Axdko]
L= acetic acid(Cha et al. 1997)7} 227 A2l A
et FAEAT

7S o] 83t ghE AzolA] Fubg A4
2 3o, 1 43E <Fig 3T <Fig. 49
LehARIE <Fig 3ol ek e vt
wle] FHE o}8% Ao o 16%0] SHHYE
t) 2 78] alkaneF 250]$10.1, aldehydes}
alcohol - Z}z} 1%0] A=A O A 744
AgANME A A&E= LU rancid butter
& 7M1 )= formic acid$} 1-propanethiol 0]

HiobA #2l2 ghE Aol TA"E e
AR ZF gREL (A8t E3] B-pinened
O Al 74 Azs) vzl B o) AAe) 1009 o]
3e) 2o e Uehiglth £ vl A
azo)d BT allylRe] AEIA erke
allyl sulfide® AZEHAch

<Fig. = vit7tA gA=2 ThE 429
A AJHEo] thdl chromatogram .2, 18]
o] FAEAUt 53] acidiF9] o] wi¢-
o, T & A 71 A5t FEZ O E limonene
o] Vet WA mint & 71X 2,4-dimethyl-
3-pentanone-> vlC71A] ZAALZ0 MY FA 5
A} =3 pentane, 2-methyl propanal @} 3-methyl
L-butanol 2 A4 2229} A A2 M= e}
A B3 vlorhA] Az gk AEE A7) o Eel
vl RRghe] 553 3] AEY ALE oA
&=

o] Y AEELS FASE AEE Al
T EA 2 izl A F2 fElE Releke
e 2] FASE AL UEEFR, 4y,
YAS  agja AeElaA Z1dE 3l A

2o] FRE o7k o)A RARE AHEY

W oox o
¥ Mok



126 sharzests] 2] A 139 Al 135(2007)

Snundancs
e i el

4302630

A

35000063 4

H0E)

25690900

Abundance

A+

1509G36D

100G 4

5C0096D §

] 1 TIC
& R ou -t o0
. — =

T T
19 i 36 40

0

Retention Time (min)

<Fig. 3> Chromatogram of volatile compounds separated from the sauce using lobster head by headspace
analysis.

* The above numbers of the chromatogram were identified, and the chemical names and concentrations were
shown in Table 2.
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<Fig. 4> Chromatogram of volatile compounds separated from the sauce using lobster shell by headspace
analysis.
* The above numbers of the chromatogram were identified, and the chemical names and concentrations were
shown in Table 2.
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