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Volatile Flavor Constituents of Cooked Oyster Sauce Prepared from
Individually Quick-frozen Oyster Crassostrea gigas Extract
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In-Seok Lee and Kwang-Soo Oh*

Department of Seafood and Aquaculture Science, Gyeongsang National University, Tongyeong 53064, Korea
'Marine Life Industry Promotion Center, Busan Technopark, Busan 64048, Korea
’Division of Food Science and Nutrition, Chonnam National University, Yeosu 59626, Korea
*Department of Seafood and Aquaculture Science/Institute of Agriculture and Life Science, Gyeongsang National University,
Tongyeong 53064, Korea

The pacific oyster Crassostrea gigas has a desirable taste and flavor that differs from those of other fish and shellfish.
In order to develop a high value-added product from individually quick-frozen oyster extract (IQFOE), we prepared
an oyster sauce from IQFOE and characterized its volatile compounds using vacuum simultaneous steam distillation-
solvent extraction / gas chromatography / mass spectrometry. The moisture, crude protein, crude ash, salinity, pH
and volatile basic nitrogen contents of the oyster sauce were 60.6%, 8.2%, 9.2%, 9.3%, 5.7 and 21.0 mg/100 g,
respectively. Seventy-six volatile compounds were detected in the cooked odor of the oyster sauce. These volatile
compounds included 14 esters, including ethyl acetate, 13 nitrogen- containing compounds, including 2,4,6-tri-
methyl pyridine, 13 acids, including hexadecanoic acid, 12 alcohols, including ethyl alcohol and 6-methyl heptanol,
6 alkanes, 5 aldehydes, including benzaldehyde, 5 ketones, including 1-(2-furanyl)-ethanone, 4 furans, including
2-furancarboxaldehyde and 2-furanmethanol, 3 aromatic compounds, including d-limonene, and 1 miscellaneous
compound. Esters, acids and nitrogen-containing compounds, and alcohols were the most abundant compounds in
the odor of the cooked oyster sauce, with some aldehydes, ketones, and furans.

Key words: Crassostrea gigas, Oyster sauce, Volatile compound, Cooked odor
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Fig. 1. Total ion chromatogram (TIC) of volatile flavor compounds of the cooked oyster Crassostrea gigas sauce by simultaneous steam

distillation-solvent extraction.
Peak numbers correspond to those in Table 3-7.
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Table 1. Proximate composition, pH, salinity and volatile basic
nitrogen (VBN) contents of the oyster sauce prepared from IQF

oyster Crassostrea gigas (g/100 g)
; Crude Crude - VBN
Items Moisture protein  ash pH  Salinity (mg/100 g)

Content 60.6+0.2 8.2+0.3 9.2+0.3 5.7+0.1 9.320.1 21.0+0.2

Table 2. Number and content of each volatile flavor components
groups identified from the cooked oyster Crassostrea gigassauce
by simultaneous steam distillation-solvent extraction

Group Kind Content (area)
Aldehydes 5 16.20
Ketones 5 23.70
Alkanes 6 9.96
Esters 14 338.92
Alcohols 12 452.35
Furans 4 139.90
Aromatic compounds 3 2.10
N-containing compounds 13 2,177.59
Acids 13 2,554.72
Miscellaneous compound 1 6.25

Total 76 5,721.69

Table 3. Aldehydes, ketones and alkanes identified from the vola-
tile components of the cooked oyster Crassostrea gigas sauce

No. Name RI Area
Aldehydes
9 Octanal 1298  3.09
29 Benzaldehyde 1527 10.84
38 Benzeneacetaldehyde tr
63 Octadecanal 2292 1.04
70 3,5-di-tert-Butyl-4-hydroxy-benzaldehyde 2483  1.23
Ketones
11 1-Octen-3-one 1328 3.09
26 1-(2-Furanyl)-ethanone 1512 11.21
36 4-Methoxy-2,5-dimethyl-3(2H)-furanone 1592  3.23
58 2-Methyl chromone 2077 1.18
69 Benzophenone 2473 499
Alkanes
18 Tetradecane 1392 3.22
25 Pentadecane 1494 279
45 Octadecane 1793  1.52
49 Nonadecane tr
41 Heptadecan 1754  1.98
55 Eicosane 1995 045

RI, reference index; tr, trace.
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55, alkanesF 65, esters+ 145, alcoholit 1255, furan¥t 4%,
aromatic compoundiF 3%, N-containing compoundF 13,
acid 133 9 miscellaneous compound & 1550 2 LA =] of
UL, A2l S A 7P B 579 3ltHa- ester 7,
N-containing compound¥F, acid® 2 alcoholF <=0 3ict. $F
aF ol A= TIC AF9] area 7|52 2 acidF7} 2,554. 722 717
ko v, t}-3-0] N-containing compound+ 2,177.59, acohol
545235, ester + 338.92 &=0] itk

2 22 ARE he] 4B F B4 5194 aldehyde
7, ketoneF ¥ alkane 72| A2 Table 31} Zth = 71938k
7] % §4% aldehydeF 2+ octanal, benzaldehyde 5 5%©]
5749l on, 71 F benzaldehyde”} o2 0 = v| w4 ol g
frEo] I8tk o] aldehyde 752 =& L& oA
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Table 4. Esters and aromatic compounds identified from the vola-
tile components of the cooked oyster Crassostrea gigas sauce

TEESA A AR E R S WA Rt = s
7719 Qs et WA ol 7o Ao g Hel
tH(Cha et al., 1992). Tetradecane, pentadecane 5 65°] 574
H alkane 3FgH=-2 e} 394 groupe]] H]oto] FH o2 ¢l o
W], S o ie] o 7Hee HRER B 24 TbAg|o 0
Aolli= A ofsA] & Ao = A7t

= AN AREO] 7] AR F 54E esterF Y aro-
matic compoundiF &] A2 Table 49} 2}, A} FAFSH
HANZ LH A ester 3= 2 A+ ethyl acetate 5 145-0] 54
%] %101, aromatic compoundF=+= d-limonene 5 3%5°] 7
Z= 1o B groupo]] HIsl A o2 mlgko]qlTt.

= s AARES] 7HER] i 5 5785 4 alcohol
F9F furanF-2] 22402 Table 52} Zt}. Ethyl alcohol 5 125
o] =4 alcoholi+ %0 A ethyl alcoholZ} 6-methyl heptanol
5ol 7P ol wtom, YAl = nlkol it dikA o s
alcoholi= Z|RAFS] 2214 Eaf A= 2 A4(Moga and Sizer,
1973) 2 A2 & 71A)7] mhitof w2 oFo] EA51A] o= gt
2150 7ol 2A| P vIAA| gkl EEA Uth(Cha
and Cadwallader, 1995). wh2}A] & alcohol= 1 $F 9 &
R woh F A4 hAa]o] A WAlucks Ak
Ql 225kl dEet WA E Fold 2 0= HQltk(Heath and

Table 5. Alcohols, furans and miscellaneous compound identified
from the volatile components of the cooked oyster Crassostrea gi-

No. Name RI Area gas sauce
Esters No. Name RI Area
Ethyl formate tr Alcohols

2 Ethyl acetate 885 22148 3 Ethyl alcohol 930 346.74
31 S-Methyl thiobutanoate 1541 1.54 6 3-Methyl butanol 1193 1.45
35 2-Cyclohexylethyl acetate tr 19 2-Butoxy ethanol 1402 0.82
42 Phenyl acetate tr 24 2-Ethyl 1-hexanol 1492 2.79
47 Dimethyl adipate 1829 0.68 30 6-Methyl heptanol 1532 89.48
56 Methyl tetradecanoate tr 43 3-(Methylthio)-1-propanol tr
65 Diethyl phtalate 2392 1.10 44 Decanol 1751 1.66
61 Methyl hexadecanoate 2227 6.60 48 Mequinol 0.00
62 Ethyl octadecanoate 2264 27.36 50 Turbutol 1918 1.02
66 Ethyl nonadecanoate 2435 2.24 51 Beta-phenylethanol 1926 0.16
67 Hexyl oleate 2461 7.42 53 Dodecanol 1971 3.84
71 Ethyl linolelaidate 2501 48.34 59 2,4-Bibromophenol 2109 4.39
72 Di-n-octyl phthalate 2642 22.16 Furans

Aromatic compounds 27 2-Acetylfuran 1515 0.30
4 d-Limonene tr 22 2-Furancarboxyaldehyde 1471 63.28
8 1,2,4-Trimethyl benzene 1289 0.65 34 5-Methyl 2-fufural 1580 4.91
46 1,11,13-Octadecatriene 1805 1.45 39 2-Furanmethanol 1668 71.41

RI, reference index; tr, trace.

RI, reference index; tr, trace.
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Reineccius, 1986). A< = Maillard B30l &J3] 4= A5
£ 223} aroma AlE SF-E<] furan 3}3HE-2 2-acetylfurane
5 4%0| HEEoH, 2-furancarboxaldehyde®} 2-furan-
methanol®] 9F& © & wokr},

= &4 7187 AR & 549 39 N-containing com-
pounds®} F9HA acid 72| 242 Table 61 7t} Pyrazine,
methyl-pyrazine, pyrrole, 2,4,6-trimethyl pyridine % 3-Ethyl
2+ N-containing compound
E] a,2,4,6- tnmethyl pyridine©| %4

Fi BE 1350 4

Table 6. Nitrogen-containing compounds and acids identified from
the volatile components of the cooked oyster Crassostrea gigas

sauce

No. Name RI Area

N-Containing compounds
5 Pyrazine tr
7 Methyl pyrazine 1267 2.31
10 2,6-Dimethyl pyrazine tr
12 2-Ethyl pyrazine tr
13 2,5-Dimethyl pyrazine 1337 6.21
14 2,3-Dimethyl pyrazine tr
15 2,4,6-Trimethyl pyridine 1367 2,148.66
16 2,3,6-Trimethyl pyridine tr
17 2-Ethyl 6-methyl pyrazine tr
20 3-Ethyl 2,5-dimethyl pyrazine 1447 10.77
23 2,3,5,6-Tetramethyl pyrazine 1476 1.37
28 1H-Pyrrole 1521 7.81
54 2-Acetyl pyrrole 1985 0.46
Acids

21 Acetic acid 1463 63.21
32 Propanoic acid 1548 31.47
37 Butanoic acid 1637 41.47
33 2-Methyl propanoic acid 1577 0.59
40 3-Methyl butanoic acid 1679 5.74
52 2-Ethyl hexanoic acid 1957 1.35
57 4-Hydroxy benzensulfonic acid 2020 0.46
60 Decanoic acid 2187 1.34
64 Undecanoic acid 2355 34.20
73 Tetradecanoic acid 2677 195.26
74 Pentadecanoic acid 2775 4.61
75 Hexadecanoic acid >2800 2,034.83
76 (E)-11-Hexadecenoic acid >2800 140.19

Miscellaneous compound

68 Sacorsyl L 2471 6.25
RI, reference index; tr, trace.
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