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Abstract

Free and total amino acids of before and after the heating of the small shrimps were
analysed quantitatively, in order to confirm the role of amino acids as important precursors
of cooked odor components. Differences of free amino acids contents of the three samples
were slightly reconiied but free amino acids contents of all sample decreased as about half
by heating. It seems that decreased amino acids participate in volatile components of the
small shrimps. (Sergia lucens Hancen, Euphausia Surperba and Euphausia pacifica Hancen).

The amino-carbonyl model reaction was carried out, in order to confirm formation mecha-
nism of volatile compounds of the small shrimps during cooking. The model sysktems‘cons~
tituted by diluted solutions. of glucose and amino acids (proline, taurine and betafne) the
most containing in small shrimps. The volatile odor concentrates of model system were
obtained by simultaneous distillation and extraction with Nickerson’s apparatus. The odor
concentrates of model systems(I, II) had not small shrimp-like odor and main compounds
were 1, 4,5, 6-tetrahydro-2-acetopyridine and 2-acetyl pyridine. In model system J, hetero

ring nitrogen and sulfur compounds identified in small shrimps were not did.
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Table 1. System of model reaction

System ~ *pH Temp. Glucose Proline Taurine Betaine Water
(t) (9) €3] €2 €2 (n2)
1 9 99 13.5 8.6 1000
(0.15mol) (0. 15mol)
2 8 99 13.5 .6 9.5 1000
o (0.15mol)
3 ’9 99 13.5 8.6 8.8 1000

(0. 15mol)

*: pH was adjusted with saturated Na,CO, solution.

5. RE&pM A A%

S @AES ArzzeteaH s1(GC) GC
—AFE4 7 (MS)dl 9algict. GCEEE Shi-

madzu GC—9ARLE FlAs g o, SHEHS o
&3 t}. =, Columne PEG 20M& X 4
o (Capillary’ column 0. 28z x50m )& HHAH
i, Carrier gas: N3 1.23»¢/min= 33 FiE



Vol.16, No.4 (1987)
e 60T —-190C (2T /min) 2 Shgch. @A

GC—MSHEE = HABTFDX3000l 2, o)-&3bxlat
& 70eVE ).

BRUER

1. XM<e ololimit K

Rngy 0ok n# R RS- et

A IEE S obwl e AL} #L U BRRS ERER 3 Wk 373

oh. A4S fEtel vl At B o] WA A
B AL Pro(27.2%) 3 Tau(22.6%) 224 o]
B 220 olu|xAle] EEfoln] AL kO] wbe
AR 3ok, L vhgel] Arg(8.5%), Ala(6.6%)
3 Gly(5.5%)°] wskel. &HEol 4-& AL Cys,
Tyrsk His Solgcl. A9 o)l u]xale] =k
Frel = wl Hlo) WL gu)h, oMo Ploo S
(A. Chinensis)®] fgfeln] it SR, 68

) 23 Zrobw] Al HK-E Table 2¢ ek gl

o]

Table 2. Free and total amino acid contents in S. Iucens (1 mol/g dry matter)

o2 Pro, Arg, Alaz Gly & £33

Free Total
Amino acid
Raw Boiled Raw Boiled
Asp 4.57 3.17 496.12 499.14
Thr 25.76 3.22 213.58 224.47
Ser 17.90 6.69 237.76 236.67
Glu 22.62 13.27 612.57 565. 36
Pro 313.38 174.17 427.23 398.21
Gly 63.09 32.54 411.05 405.50
Ala 75.62 47.38 446.85 441.32
Val 24.22 4,84 257.61 250.25
Cys 1.42 0.47 20.90 19.90
Met 9.72 1.22 102.81 96. 26
Ile 14.99 2.97 214.62 178.59
Leu 26.85 2.74 328.66 319.44
Tyr 5.59 1.32 120.18 111. 44
Phe 11.66 10.72 176. 42 177.78
NH, 15.21 5.48 412.54 382.19
Lys 36.77 5.85 232.83 249.70
His 6.14 2.45 85.67 76.54
Tau 259.37 119.07
AspNH, 33.28 18.95
Sar 3.12 1.23
Gln 10. 67 1.62
GlcNH, 1.21 t
B-Ala 1.86 1.40
7-ABA 1.19 1.13
EtOHNH, 2.87 2.11
Orn 53.00 46.29
Car 6.21 6.50
1148. 36 595. 00 5071.11 4910.21
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Table 3. Free and total amino acid contents in E. superba (¢ mol/g dry matter)

Free Total
Amino acid
Raw Boiled Raw Boiled
Asp 21.87 10.32 338. 41 345.62
Thr 47.87 5.78 188.60 193.62
Ser 39.71 4.41 202.53 207.11
Glu 7.40 5.69 533.05 487.37
Pro 145.17 73.91 277.80 274.24
Gly 234.42 166.18 500.38 402. 86
Ala 157. 64 87.57 305.37 328.89
Val 64. 00 12.79 215. 81 220.42
Cys 2.28 0.38 42.16 48.66
Met 22.74 2.51 95.31 92.79
Ile 48.13 8.02 214.70 224.58
Leu 68.32 6.76 285.30 300.83
Tyr 19.00 2.27 107.77 102. 39
Phe 25.96 24.20 131.09 134.19
NH, 45.73 27.73 421.21 410.58
Lys 125.25 14.22 260.93 261.63
His 18.06 6.02 72.11 63.29
Arg 78.21 6.54 200. 25 214.60
Tau 196.05 97.02
AspNH, 34.57
Sar 190.15 122.77
Gln 4.15 3.94
GlcNH, 2.62 1.72
B-Ala 22.28
EtoHNH, 18.16
Orn . 75.57
Car 8.62 6.54
1726.93 697.28 4392.78 4313.58
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Table 4. Free and total amino acid contents in E. pacifica (¢ mol/g dry matter)

Free Total
Amino acid
Raw Boiled Raw Boiled
Asp 7.47 5. 04 381. 84 383.96
Thr 16.69 10.02 200. 74 191. 07
Ser 13.52 6. 47 203.65 203.87
Glu 2.47 1.51 458.21 466. 24
Pro 82.11 46. 46 249. 47 246. 83
Gly 152.01 77.80 498.22 500. 98
Ala 61.52 32.31 343. 30 344. 65
Val 20.99 10.97 194.20 173.69
Cys 0.44 0.31 19.63 23.77
Met 8.84 4.78 105. 46 109. 05
Ile 14.56 7.66 183.29 159.99
Leu 21.01 12.35 273.47 267.86
Tyr 7.66 4.79 123.28 129.05
Phe 11.09 6.12 142.56 145.36
NH, 16.83 12.13 450. 63 434.63
Lys 41.02 19.96 271.30 270. 61
His 5.22 0.25 71.28 80. 44
Arg 18.42 11.16 161.46 156. 99
Tau 137.17 73.52
AspNH, 15.00 3.43
Sar 35. 60 19.53
Gln .60 1.81
8-Ala 2.10 0.93
EtOHNH, 8.40 4.19
Orn 39.51 16.14
Car 1.63 4.22
743.86 393.85 4331.99 4289. 04
L~
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Fig. 1. Gas chromatograms of the odor concentrate from model reaction 1(A), model
reaction 2(B) and model reaction 3(C).
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Table 5. Identification and composition of the volatile concentrate from model system

Peak o ¢ Model 1 Model 2 Model 3
N Identified compound (mil;x. ) Peaxkvo Peako Peako

. area % erea % area %
*1 2-Methylfuran 7.99 3.4 18.4 3.4
*2 Ethylacetate 8.48 13.0 24.0 8.9
3 Isovaleraldehyde, 8.7 6.2 18.8 8.6
4 2, 3-Butanedione 9.59 4.3 3.0 2.6
5 2, 3-Pentanedione 11.54 1.0 0.2 0.9
6 Acetic acid 32.32 1.4 4.8 1.3
7 Furfural 33. 44 0.6 0.5 0.3
8 Acetylfuran 36.15 0.2 2.0 0.1
9 Porpionic acid & Furfurylacetate 37.28 trace trace 0.4
10 1,4, 5, 6-Tetrahydro-2-acetopyridine  40.73 62.4 19.1 59.7

& 2-Acetylpyridine

11 Furfuryl alcohol 45.5 0.7 0.1 1.1
12 Cyclotene 51.54 0.1 0.2
13 Ionol 57.68 0.2 0.9 1.3
14 Methyldecanoate 69.93 0.5 1.4 0.9
15 5-Acetyl-2, 3-dihydro-1H-pyrrolizine 74.5 2.2 3.1 3.1

*: tentative identification.
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