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Flavor Modification of Mideoduck (Siela clava) Drips by Maillard Reaction

Seok-Joong Kang‘, Sung-Ju Jungz, Yeung Joon Choi and Byeong-Dae Choix

Deartment of Seafood Science and Technology Anstitutue of Marine Industry, Gyeongsang National University, Tongyeong 650-160, Korea
"Deartment of Marine Life Science Gyeongsang National University, Tongyeong 650-16(), Korea
’Department of Aqualife Medicine Chonnam National University, Yeosu 550-749, Korea

Received August 25, 2010 / Accepted November 3, 2010

Mideoduck drips were mixed with amino acids (Met, Tau, Gly, Ala, Thr, Cys), thiamine and sugars
(Glucose, Ribose) for flavor modification and evaluation using the Maillard reaction. To mask the sea-
food flavor, onions, spring onions, garlic, ginger, citric orange and green tea were mixed with
Mideoduck drips at 160°C for 2.5 hr in a stainless still reaction bomb. The glucose/thiamine model
reaction system was estimated to be lower than the ribose/thiamine model system, and an extreme
case is the ribose/Met model system. Mixed system of glucose, ribose and taurine containing sulfur
compounds showed fair results. Among the Mideoduck drips mixed with sugars and amino groups,
only thiamine model systems were estimated to be normal. The flavor composition of Mideoduck
drips/sugars model system, and long chain fatty acids were composed of 31.32~62.71% total flavor
content. The 1,2-benzenedicarboxylic acid dibutylester contents made up more than 20% of the model
system in groups A, B and C. From the model system in this study, drip/glucose, drip/ribose,
drip/glucose/citric orange, and drip/glucose/glycine/cystine groups showed most intense good flavor.
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Table 1. Flavor characteristics of sugar-amino acid-Mideoduck drip solutions after Maillard reaction at 160°C for 2.5 hr

Reaction conditions

Sensory test

0.1 M Glu 100 ml

0.1 M Rib 100 ml

0.1 M Glu 100 ml + 0.05 M Thi 100 ml

0.1 M Rib 100 ml + 0.05 M Thi 100 ml

0.1 M Glu 100 ml + 0.05 M Met 100 ml

0.1 M Rib 100 ml + 0.05 M Met 100 ml

0.1 M Glu 100 ml + 0.05 M Tau 100 ml

0.1 M Rib 100 ml + 0.05 M Tau 100 ml

0.1 M Glu 100 ml + 0.05 M Gly 100 ml

0.1 M Glu 100 ml + 0.05 M Fru 100 ml

01 M Glu 100 ml + MSG 10 g

Drip 100 ml + 0.1 M Glu 100 ml

Drip 100 ml + 0.1 M Rib 100 ml

Drip 100 ml + 0.1 M Glu 100 ml + 0.05 M Thi 100 ml

Drip 100 ml + 0.1 M Rib 100 ml + 0.05 M Thi 100 ml

Drip 100 ml + 0.1 M Glu 100 ml + 0.05 M Met 100 ml

Drip 100 ml + 0.1 M Rib 100 ml + 0.05 M Met 100 ml

Drip 100 ml + 0.1 M Glu 100 ml + 0.05 M Tau 100 ml

Drip 100 ml + 0.1 M Rib 100 ml + 0.05 M Tau 100 ml

Drip 100 ml + 0.1 M Glu 100 ml + 0.05 M Thi 100 ml + 0.05 M Met 100 ml
Drip 100 ml + 0.1 M Rib 100 ml + 0.05 M Thi 100 ml + 0.05 M Met 100 ml
Drip 100 ml + 0.1 M Glu 100 ml + 0.05 M Thi 100 ml + 0.05 M Met 100 ml
Drip 100 ml + 0.1 M Rib 100 ml + 0.05 M Thi 100 ml + 0.05 M Met 100 ml
Drip 100 ml + 0.1 M Glu 100 ml + onion 10 g

Drip 100 ml + 0.1 M Glu 100 ml + garlic 10 g

Drip 100 ml + 0.1 M Rib 100 ml + onion 10 g

Drip 100 ml + 0.1 M Rib 100 ml + garlic 10 g

Drip 100 ml + 0.1 M Glu 100 ml + ctirc orange 10 g

Drip 100 ml + 0.1 M Glu 100 ml + ginger 10 g

Drip 100 ml + 0.1 M Glu 100 ml + green tea 10 g

Drip 100 ml + 0.1 M Glu 100 ml + spring onion 10 g

Drip 100 ml + 0.1 M Glu 50 ml + 0.1 M Gly 50 ml + 0.1 M Tau 50 ml
Drip 100 ml + 0.1 M Glu 50 ml + 01 M Thr 50 ml + 0.1 M Tau 50 ml
Drip 100 ml + 0.1 M Glu 50 ml + 01 M Ala 50 ml + 0.1 M Tau 50 ml
Drip 100 ml + 0.1 M Glu 50 ml + 0.1 M Gly 50 ml + 0.1 M Cys 50 ml
Drip 100 ml + 0.1 M Glu 50 ml + 01 M Thr 50 ml + 0.1 M Cys 50 ml
Drip 100 ml + 0.1 M Glu 50 ml + 01 M Ala 50 ml + 0.1 M Cys 50 ml
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Gluy; glucose, Rib; ribose, Fru; fructose, Thi; thiamine, Met; methionine, Tau; taurine, Gly; glycine, Ala; alanine, Thr; threonine,
Cys; cystine. Symbols mean odor of intensity: + very poor, ++ poor, +++ fair, ++++ good, +++++ excellent.
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Table 2. Good flavor components by panel member of sugar-amino acid-Mideoduck drip solutions after Maillard reaction at 160°C

for 2.5 hr

Reaction conditions

Sensory test

Drip 100 ml + 0.1 M Glu 100 ml
Drip 100 ml + 0.1 M Rib 100 ml

m g N = >

Drip 100 ml + 0.1 M Glu 100 ml + citric orange 10 g
Drip 100 ml + 0.1 M Glu 100 ml + green tea 10 g
Drip 50 ml + 01 M Glu 50 ml + 0.1 M Gly 50 ml + 0.1 M Cys 50 ml

-+
FH+++
+H+++
+H+++
+++++

‘Glu; glucose, Rib; ribose, Gly; glycine, Cys; cystine. Symbols mean odor of intensity: + very poor, ++ poor, +++ fair, ++++ good,

+++++ excellent.
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Fig. 1. Total ion chromatogram of volatile flavor from Mideoduck drip and glucose solutions after Maillard reaction at 160°C for
2.5 hr.
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Fig. 2. Total ion chromatogram of volatile flavor from Mideoduck drip and ribose solutions after Maillard reaction at 160°C for
25 hr.
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Fig. 3. Total ion chromatogram of volatile flavor from Mideoduck drip, glucose solutions and citric orange after Maillard reaction
at 160°C for 2.5 hr.
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Fig. 4. Total ion chromatogram of volatile flavor from Mideoduck drip, glucose solutions and green tea after Maillard reaction

at 160°C for 2.5 hr.
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Fig. 5. Total ion chromatogram of volatile flavor from Mideoduck drip, glucose, glycine and cystine solutions after Maillard reaction

at 160°C for 2.5 hr.
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Table 3. Whole volatile compounds from Mideodeok extract and glucose solutions after Maillard reaction at 160°C for 2.5 hr

(unit: area %)

)

RT (min) Compounds name' A? B C D E
9.25 2-Furfural 0.13 0.20 0.44 0.04 0.05
10.37 1-(2-Furanyl)ethanone 0.04 0.05 - 0.03 -
12.52 5-Methylfurfural 3.12 31.44 0.07 0.02 -
13.06 1-Octanol 0.09 0.06 0.02 0.12 -
14.06 2-Methoxy-6-methylpyrazine 0.08 0.08 0.01 0.04 -
14.25 1-Propenylcyclohexane 0.02 012 0.01 0.31 -
14.36 Benzeneacetaldehyde 0.03 0.15 0.04 0.42 0.02
14.40 (Z)-5-Octen-1-o0l 1.31 0.12 - 1.33 0.20
14.52 2-Methyl-4-pentenal 0.08 023 - 0.21 -
14.55 5-Methyl-1-hexene 0.03 0.09 0.02 0.14 -
15.28 5-Methyl-2(3H)-furanone 213 251 0.02 3.97 0.20
15.36 2-Thiophenecarboxaldehyde 0.38 0.04 0.01 0.02 -
15.41 Octenal 1.03 293 2.02 1.08 0.03
15.56 2-Methoxy-3-ethylpyrazine 315 242 0.63 0.15 0.10
16.14 Nonanol 0.11 0.19 0.02 0.08 0.07
16.38 2-Formyl-5-methylthiophene 0.38 1.15 0.02 0.06 0.03
16.54 (E)-3,7-Dimethyl-1,3,6-octatriene - - 0.01 0.18 -
16.57 1-Butyl-1H-Pyrrole 0.10 0.12 0.44 0.28 -
17.24 2,6-Dimethyl-3-heptene 0.94 0.52 1.05 0.83 0.26
17.29 1,5-Dimethylcyclooctane 0.27 0.31 1.03 0.53 0.03
18.08 1-(3-Thienyl)ethanone 0,02 0.03 0.30 022 -
18.14 1,2,3,5-Tetramethylcyclohexane 0.16 0.19 0.10 0.25 -
18.25 5-Ethyl-4-methyl-2H-pyran-2-one 0.04 0.03 0.18 0.50 -
19.13 4,8-Dimethyl-1-nonanol 0.27 0.04 0.63 0.72 -
19.28 Butylcyclopentane 0.03 0.03 0.05 0.12 -
19.43 2,6-Dimethyl-1-heptene 0.05 0.03 0.04 0.29 0.02
19.59 1-Hexyl-3-methylcyclopentane - - 0.01 - 0.10
20.10 Cyclodecene 0.06 0.06 0.16 - -
20.39 3-Nonyne 0.26 0.15 0.13 0.69 0.14
20.50 2-Ethyl-1,1-dimethylcyclopentane 0.16 0.04 0.40 0.36 0.01
21.02 1,1,2,3-Tetrametnylcyclohexane 0.11 0.02 3.88 0.16 -
21.20 1-Cyclohexyl-1-butyne - 0.01 1.04 0.14 -
21.30 7-Methyl-3 4-octadiene 1.45 0.98 0.08 0.44 047
21.34 5-Methyl-3-octyne 1.03 0.98 0.11 0.41 0.65
21.48 Dihyrothienothiophene 1.92 2.04 0.44 218 -
21.51 Octadecane 1.05 0.87 1.03 0.16 -
21.57 1-Ethyl-2-methylcyclododecane 1.51 1.08 112 0.44 0.45
2218 3,7,11,15-Tetramethyl-2-hexadecen-1-ol 0.17 0.11 0.13 0.28 -
22.30 1,2-Benzisorhiazole-3(2H)-one 0.40 0.34 0.22 0.36 0.14
22.48 2,6-bis(1,1-dimethylethyl)-4-methyl-phenol 1.10 0.83 0.84 0.18 041
23.10 3,5,5-Trimethyl-4-(3-oxo-1-butenyl)-2-cyclohexen-1-one - 0.11 111 111 0.03
23.39 3-Methyl-2,6-dioxo-4-hexenoic acid 0.75 0.44 0.06 0.89 0.06
23.53 5-Methyl-1,3-benzenediol 0.70 0.40 0.41 0.58 0.05
24.04 5-Methyl-2-pyrazinylmethanol 0.05 0.16 0.13 0.39 0.15
24.35 1H-Pyrrole-2-carboxaldehyde 0.49 0.32 0.43 0.57 0.08
25.01 1-Methyl-4-(1-methylethyl)cyclohexene 0.35 022 0.42 0.33 -
2513 (E)-2-Decen-1-ol - 0.03 0.18 1.92 -
25.38 4-Ethyl-5-methylthiazole 0.05 0.02 0.32 0.32 -
25.57 3-Methyl-2-ethyl-1-phenyl-1-butene 0.03 0.02 0.05 0.37 0.02
26.21 5-Acetyl-2,3-dihydro-1H-pyrrolizine 011 0.01 0.10 022 0.28
26.31 Cyclododecyne 0.07 0.02 0.04 0.19 0.02
26.40 7-Methyl-3 4-Octadiene 0.06 0.01 0.03 0.04 0.14




Table 3. (Continued)
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RT (min) Compounds name" A? B C D E
27.29 1,13-Tetradecadiene 0.30 0.25 - 0.39 -
2743 1,2-Propadienylcyclohexane 0.50 0.02 017 0.04 0.13
28.36 Tetradecanal 0.27 0.39 011 0.94 0.11
28.44 5-Methyl-2-(1-methylethyl)phenol 012 0.08 0.04 - -
29.15 6-Methyl-3-pyridinol acetate - 0.02 0.11 0.18 -
29.34 1-Furfuryl-2-formylpyrrole - 0.10 0.06 0.31 -
29.57 1,12-Tridecadiene 0.39 0.43 0.39 0.57 0.04
30.09 4-Hydroxy-3,5-dimethoxybenz-aldehyde 0.23 0.20 0.19 0.16 0.06
30.34 4-(Propylthio)pyridine 0.06 0.08 0.15 4.68 0.15
31.04 1,13-Tetradecadiene 0.90 0.25 0.09 0.15 0.23
32.28 5,6,7,8-Tetrahydro-2-naphthalenamine 0.10 0.11 0.06 0.07 0.05
33.26 1,4,8-Dodecatriene 0.04 0.10 0.08 0.12 0.03
34.04 1-Hexadecene 0.03 0.05 0.08 0.12 0.01
34.36 5-Formyl-N-methylindoloin 0.04 0.02 0.11 0.52 013
35.43 1-Hydroxy-9H-carbazole 0.58 041 0.40 0.02 0.03
36.06 2-Acetylthiazole 0.65 0.43 0.06 1.10 0.30
36.24 1-Butyl-4-methoxybenzene 0.07 0.04 0.04 0.31 0.11
37.29 1-Methoxy-4-(2-propenyl)benzene 0.05 0.10 0.03 0.09 0.03
37.46 3-(2-Furanyl)-2-phenyl-2-propenal - 0.08 0.07 0.07 -
37.49 2-Methylene-3-methylbenzothiazoline - 0.04 0.04 0.11 -
38.52 4-Hydroxy-3-methoxybenzaldehyde 0.04 0.11 0.16 0.07 0.03
39.01 2,7-Dimethylbenzo[b]thiophene 0.09 0.12 0.12 0.63 0.01
39.22 1,2-Bezenedicarboxylic acid dibutylester 20.83 20.05 20.13 1.38 281
40.42 2-Thienyl-3-thieny ketone - 0.09 0.04 0.17 0.04
4113 Tetradecanoic acid 1.71 112 20.11 0.29 2.01
4218 Pentadecanoic acid 322 2.07 231 0.89 2.36
43.30 Hexadecanoic acid 3.39 2.04 213 0.22 545
44.24 9-Hexadecenoic acid 177 1.69 1.84 1.10 3.85
44.35 1-Octadecene 241 1.92 1.04 3.75 513
44.58 Heptadecanoic acid 2.39 214 213 6.69 5.64
46.19 9-Octadecenoic acid 5.53 3.76 3.88 3.76 3.79
46.42 Isomer 8.93 512 118 457 3.07
4811 Octadecanoic acid 224 1.33 1.09 6.24 841
48.28 Isomer 5.53 3.73 214 3031 427
49.09 (Z)-9-Octadecenoic acid 8.93 6.34 242 1.95 1.31
50.29 (Z,Z)-9,12-Octadecadienoic acid 1.12 1.03 2.83 1.72 240
51.03 Isomer 0.94 0.95 1.28 1.22 1.21
52.37 (Z,Z,2)-9,12,15-Octadecatrienoic acid methyl ester 241 3.75 1.76 3.54 29.26
53.45 Isomer 4.00 331 1.06 349 9.79

YThese compounds were tentatively identified by MS Library data (Wiley 275 K. Hewlett-Packard Co., USA).

JThe abbreviations were shown in Table 2.
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