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Abstract

For the developing natural fisheries flavoring substances using crustacea, the flavor constituents of enzyme
hydrolysates from shore swimming crab (crab) and spotted shrimp (shrimp) were investigated. In taste—active
compounds of both enzyme hydrolysates, total free amino acid contents of crab and shrimp enzyme hydrolysates
were 5,226.7 mg% and 8,757.3 mg%, respectively. The major amino acids were taurine, glutamic acid, proline,
asparagine, glycine, alanine, valine, leucine, lysine, anserine and arginine. As for ATP related compounds, AMP
was the principal component and small amounts of IMP was detected in both enzyme hydrolysates. In the quar—
ternary ammonium bases, betaine was the principal component (593.8 mg%), and contents of TMAO and betaine
in both samples were 60.7 mg% and 850.0 mg%, 124.1 mg% and 755.9 mg%, respectively. The major components
were Na, K, P and Cl in inorganic ions. The major fatty acids of hoth sample were 14:0, 16:0, 16 : In7, 18 : 1n9,
20 :5n3 and 22 :6n3, and composition ratio of n3 polyunsaturated fatty acids of were 27.8% and 28.5%, re—
spectively. Total 99109 volatile compounds were detected as a cooked odor of crab and shrimp enzyme hydrolysates
by SDE apparatus/gas chromatography/mass spectrometry. The volatile flavor compounds identified from cooked
crab enzyme hydrolysate were composed of 6 acids, 10 alcohols, 7 aldehydes, 11 ketones, 1 ester, 5 phenols, 4
benzenes, 22 hydrocarbons, 1 furan, 21 nitrogen containing compounds and 11 micellaneous compounds. And
the volatile flavor compounds identified from cooked shrimp enzyme hydrolysate were composed of 13 acids,
10 alcohols, 6 aldehydes, 10 ketones, 3 esters, 2 phenols, 5 benzenes, 36 hydrocarbons, 1 furan, 14 nitrogen containing

compounds and 8 micellaneous compounds.
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(Charybdis japonica, 533 55~85 cm, #)5: 31.2~749 g)
¢} ZA-(Trachypenaeus curvirostris, 3 35~55 cm,
AT 25~48 g)5 94 2A) A Aol A ZEALE =
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Chopped shore swimming crab flesh or spotted shrimp

Addition of water (3 voliLv/W) and homogenization
Autolytic enzyme 'inaciiLvation {5 min at 95°C)
pH adjustm%nt (pH 7.5)

Addition of alcalasiL with weak activity
1st hydrolysis \E;)r 3 hr at 55°C
Enzyme inactivatiiLn (5 min at 95°C)
pH adjustmiint (pH 6.0)

Addition of neutrizja,se (exopeptidase)
2nd hydrolysis ~lfLor 2 hr at 45°C
Enzyme inactivatign (5 min at 95°C)
Centrifuging (25750><g, 20 min)

Enzyme hydrolysates

Fig. 1. Flow sheet of preparation of shore swimming crab and
spotted shrimp enzyme hydrolysates.
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(12)e] =18 23 & s AH 28 A7) oh, o] ASghE
7 el A ukalk-g E=2 A A capillary column(Supclcowax-10
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Gas Chromatography - SDE 549 3 pL& DB-1 fused
silica gel column(60 m X 0.32 mm id, film thickness 0.25
um, J & W Scientific Co., USA)e] A2 HP 5390 GCell
Falslo] Hadz)ed = ,olue] B =72 injector &%= 270
°C, detector 2% 300°C, helium carrier gas®] S B}
1.0 mLe] S 2, oven &X = 40°Coll4] 587F 7] & & 260°C7}
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Gas Chromatography -Mass Spectrometry : GC/MS
+4-2 DB-1 capillary column®] A28 HP 5800A GC /5970
MS(Hewlett-Packard Co., USA)¢l| SDE & % 51
splitless mode® -4 514l vk MSe] 2740 % = electron ion-
ization energy+= 70 eV, ion source 2% 250°C, mass range
= 20~400 amue] (L, o] o] 2H 20L& 7Y GC &
Az Fdatgdch 2% 3322 mass spectrum data
book#H9] spectrum 9 %] % #4-5-2] mass spectrum2- Stan-
dard MS library database, Wiley 138(21)el £} search&hed
relative similarity”} 85% ©]4+4l B}F ol H5led U EA
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Table 1. Proximate composition, pH and volatile basic nitrogen

of the raw material fleshes ' (98)
- .. Crude Crude ,_ VBN
Samples  Moisture protein  lipid Ash pH (mg%)
Shore L .

swimming crab 77.9 17.5 08 23 778 208
Spotted 730 214 10 40 798 214
shrimp

"Mean value of triplicate.
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Table 2. Fatly acid composition of total lipid separated from
raw material fleshes (area%)

Shore swimming

Fatty acids Spotted shrimp

crab
12:0 0.93" 0.18
14:0 313 2.90
15:0 0.68 0.76
15:1 0.20 0.17
16 : Qiso 0.29 0.31
16:0 15.75 17.06
16: 17 2.19 11.50
16:1n5 1.14 0.75
16:2n4 0.50 0.39
17 : Oiso 0.25 0.21
17:0 0.82 0.75
16:3n4 0.69 0.76
16:3n9 0.50 037
16: 419 1.33 1.00
18:0 453 483
18:1n9 11.50 18.25
18 1n7 5.06 0.37
18:1n5 0.36 0.11
18:2n6 101 0.72
18:2n4 0.48 0.36
18 : 36 0.28 0.20
18:3n3 0.85 0.69
18: 4n3 0.75 0.53
22:0 0.27 0.26
20 119 3.03 1.93
20 1n7 2,65 0.90
20 : 2NMID 0.71 0.53
20 1 9n6 0.13 0.09
20 3n6 0.25 0.13
20 46 402 2.05
20:3n3 028 0.15
20 4n3 0.38 0.37
20 :5n3 12.81 11.46
22 1n9 0.56 1.20
29:1n7 0.73 0.50
22115 145 0.30
29 4nf 0.46 0.47
22 1516 0.40 0.45
221 4n3 0.36 051
221513 126 1.33
22 6n3 11.06 13.42
24119 0.21 047
n3 PUFA 27.75 28.46

YMean value of duplicate.
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E(taste-active compounds) &2 22 A ¥ FElebr| ik
o] A& Table 3= ), f-efolw|Abe] F8-2 742} 5226.7
mg% I 8,757.3 mg%2 EAF EL7PpEHlES] gk
oA gk} =8 f-elo}w| mAk2 ok A5 B taurine, as-
paragine, glutamic acid, glycine, alanine, isoleucine, leucine,
phenylalanine, lysine 2 arginine 2 ko] Wetx, dipep-
tideq! anserine®™ W]3A o] &-Fx o] glgr}. o] F o}w]
= Ab F aspartic acid$} glutamic acid®= 7=kl threonine,
serine, glutamine, proline, glycine, alanine 2 lysine2 &2t
oll, valine, methjonine, isoleucine, leucine, phenylalanine, his~
tidine ¥ arginine< 227ke] Theoddl= olu| ik o F oA
UTH23,24). A 82FE] Fejotulmal 242 Ao E B, o
R 9] olu|xpAlo] EHAS Eof wro] g8 E]cﬂ 9lgle u1 =
! proline 5-& F A5 Zol] 2w
frelobrl At B2 Aol

%] asparagine, glutamic acid &

ol Ffr=lel st oleldh

Table 3. Free amino acid contents in shore swimming crab
and spotted shrimp enzyme hydrolysates (mg/100 g)

Shore swimming Spotted shrimp

crab

Phosphoserine 36.4Y 44.7
Taurine 308.7 3727
Phosphoethanolamine 0.4 7.2
Urea 343 69.9
Aspartic acid 122.6 170.7
Hydroxyproline 190.7 252.0
Threonine 186.6 271.6
Serine 160.4 302.6
Asparagine 262.9 728.4
Glutamic acid 263.8 546.3
Glutamine 1116 199.1
Sarcosine 25 36.3
a —Aminoadipic acid 255 38.3
Proline 174.6 3955
Glycine 205.0 377
Alanine 302.3 483.8
Citrulline 46.0 5.7
a ~Aminoisobutyric acid 19 13.3
Valine 241.3 402.0
Cystine 51.1 36.8
Methionine 129.1 2318
Isoleucine 200.5 363.6
Leucine 4046 677.1
Tyrosine 207.0 3194
A -Alanine 1.3 1.3
Phenylalanine 278.8 422.3
¥ —~Aminoisobutyric acid 6.5 7.9
Ammonia 18.0 24.0
Ornithine 450 109.5
Lysine 3379 576.4
Histidine 117.2 175.0
3-Methylhistidine 76 14.3
Anserine 2138 347.2
Carnosine tr tr
Arginine 519.4 739.1

Total 5,226.7 8,757.3
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9 ZA S} B EhoteEE 2t ey 23 5
’%’“](E”J’R)"ﬂ A odgg vA 7o 2 o} Hayashi
(250 A5 Agd AR F Felotvl xAakRr) 7714
v Bel 71 Fag AT Eell e, o] F F3 gly-
2 glutamic acid $-°] taste-active
componentse] Gtz B 28 vl glr)

kA B FAIGREHNE F) ATPHHEA Y 43¢ 2]
£ 97| L 245 A5 Table 49 20 ATPHH 24
2 Ao g o} 3 A 2o vl& FglA R, e d4HAMP) 2
0] 3= A AHIMP) 5-& Bhol] £ o 8k-& ] =] 7] o 2o Ske] &
o] 228k A 2e] B < 9leh26). Glutamic acide} T]Eo] of
A5 Faute] Wy o) Heolsls IMPE 32.8 mg% 2 32.1
mg% s A 85 2% AL oko] A2y, AMPS ek
61.7 mg% = 49.9 mg% F X o}, AMP AHrldE e
IMPof| B8 <F 1/5~1/30 A =9 28T W (27), o] & 3=
5 ohe] el o] = A 3L VA Aol=lze A=A ekt
o} T8, A3t A 59 FAFel= ARE ATP2] £ ¢l
oAl 5r1A] £ A RS} olE ALE A grh2R). f7]
7] RO B AR Al xRe] A 13 Folef] festy 5
AAEL] ABgke zA st ARl TMAOE 60.7 mg% %
1241 mg% 2 Z-A S B0} B8 Gl vy wol $i5
oy glglz, ol RN ER Q) FA | oJH FAFe] H=
TMAE A% =] 9 ait}. HNF, AAF AF J2
22 Ab) gk ghe] F4 Bl betaine 3L ZH2} 850.0 mg%
2 7559 mg% R o FrEe] Aol 2ely, oA {4 ¥
Lol Fhedsh A E(29)4] total creatinine> 2% -5
o slslth.

N8 §F2 Fr)0)29 2L ICPEMA 2A% A¥=
Table 52} Ztch kA B B% oko] 2024 Na, K, P/} <A
22 gokon, 79 Cad] #ax v wa Wt} gol2ql
Cle Adek $h6-5e] ¢ledr} Hayashi (25)9] X3 2 CI™
3} Na*-& °17P°1 %—-4 EH}%P oS =7 e i Eel

=4 (30)
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Table 4. ATP breakdown materials, TMA (Q), total creatinine

and betaine contents in shore swimming crab and spotted
shrimp enzyme hydrolysates (mg/100 g)

Shore swirmnming

Spotted shrimp

crab
AMP 617" 499
MP 32.8 32.1
TMAOQ 60.7 124.1
TMA 25.7 14.0
Total creatinine 40.6 15.3
Betaine 850.0 755.9

"Mean value of duplicate.

YMean value of duplicate.
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Table 5. Inorganic ions contents in shore swimming crab

and spoited shrimp enzyme hydrolysates (mg/100 g)
) Shore swimming crab  Spotted shrimp

Na 667.8" 656.4

K 212.1 265.8

Ca 1445 99.6

P 124.5 182.2

Mg 47.3 35.4

Cu 14 1.1

Fe 0.7 0.4

Cl 868.1 890.3

"Mean value of duplicate.

% B4t By Ahed e 388, 0] F GCHE
GC-MSEH 24 - FAg 7&”’4‘73: Flg 2
et et 1EA] SV E
99 4ol BA S L4l EHE °\ 7352 % 109 44 50|
A E 9 1, 2 F3EkL cyclohexanol2- 7 )

me% ¥ 1879 mg%elut

Table 74 vebyt whel o] 9124 E47 }ﬁ“—
=3 %L groupH 2 BF5HY, acidF
= aldehydeF 7%, , estersr 1—5—
benzeneF 4%, hydrocarbon® 222, furan® 13, 33 4%
B 2129 hed| 7|E].11_7.;¢E;Lx-15]o-] algj‘ ]/~z—lo11 71:4

$al 2 2
Z alcohol# 10

ketone® 113 , phenolf b3,

BAS zarlpiage) FoluEs

211
~3
[€o]
=z

Acidv%—w‘.i_ {etradecanoic acid, 4-(1-methylethy-benzoic acid

2 6% 0.8 i Wk 243 45 HA4 L AH
a* J 2 Y= Aoz oz 9 vh3l). Alcohol &FHE
T“"ﬂ/‘i-‘i l-pentanol°1 717 gheke] Wokom, o]#]o F2

alcohol 24 ethanol, 1-butanol, 2-methyl-1-propanol 5 10
Z-o] “L7451"4b 1], alcohol & =& 9 2] w]Eef afo] BA
928 79 WAl ZA e 7 A R dg AR Mo}
(32). Aldehyde #3523 bhutanal®, hexanal, heptanal,
benzaldehyde® & 78°] BAH A=, o5& R 1%
ZER)HAbe) AbEEs]o] o8] AAME AR Held, 2-
methyl-butanale]t} 3-methyl-butanal & branched alde-
hydex o}m| :4ke] strecker Hauk-goll o5 A4 H HL=E
Haluh(22). benzaldehydeR = 4] Z2] 143
Wl 2 2] shtel heterocyelic compounds®] AFEA E b
it} 7le] e A 9lth(33). Cyclobutanone 5 115-]
YA 5 ketone SHEHE-E aldehydeF &) vhE7 X2 22 EFE
A ukate] st B2, F4F A5 Arlcdde o
g Japddel Fedghcty B wwe] 9)eh(34). T 3
Alg WA 2 92y Al ester 55241 1-methylethyl ester
13&gke] A= gl en, Ab4 $ maillard ¥E-&-l o8 fr=4
A% % groma 859 furan #¥E % dimethyl-5-benzo-

1o

ke 5? oJL H'

A A B FH HUEL dkaneRE AFE B hy-  foran 13%0] FE 5T BenzeneF s phenolf 5 43
drocarbon® ¥ pyra7me—.‘?—§ o2 g FgALA Rl Z3lghE-2 12-dimethylbenzene, phenol, 2- methoxyphenol
undance TIC: CRAB.D
2. 5e+07 {5 {Cyclohexane! 9.2mg)
24407 o
1.5e+07 |
1a+07
5000000 §
o ddusity 4l UJ,JJ\U—LA» *LJ.L,—.qﬁ" e
Fimas—> 20.00 40.00 60.00 80.00 100.00  120.00 __ 140.00 _ 180.00

Fig. 2. Total ion chromatogram of whole volatile flavor components of cooked shore swimming crab enzyme hydrolysate.
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Fig. 3. Total ion chromatogram of whole volatile flavor components of cooked spotted shrimp enzyme hydrolysate.
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Table 6. Contents of volatile compounds identified from cooked shore swimming crab enzyme hydrolysate

(g% as cyclohexanol)

Plig kg Content” Compounds P;g‘k R Coptent’ Compounds
1 1076 0834  Chloroform 51 5922 0026  56-Dimethyl-pyran-2-one
2 1146 0016 2-Methyl-1-propanol 52 6064 0032  5-Methyl 4-hexanal
3 1206 0011  22-Dimethyl-pentane 53 6131 03838  356-Trimethyl-dithiazine
4 1226 0029  Methyl-cyclopentane 54 6216 0011  4-Methyl-benzaldehyde
5 1242 0013  24-Dimethyl-pentane 25 62.49 0.008 2-Methoxy-3-(1-methylethyl)-pyrazine
6 1271 0074 3-Methyl-butanal 56 64.09 0.045 2,4,6-Trimethyl-dithiazine
7 1339 0029 2-Methyl-butanal 57 66.95 0.045 Trimethyl-pyrrole 1-oxide
8 1363 0.013 1-Butanol b8 67.38 0.117 1,3-Cyclooctadiene
9 1408 0.053 Pyrrolidine 59 67.68 0.141 Indole
10 1496 0255  2-Methyl-hexane 60 67.76 0.032 3-Methoxy-4-methyl-benzoic acid
11 1660 0053  3-Methyl-hexane 6] 69.57 0.098  3-(3-Methyl)-cyclohexene
12 1560 0050 2-Ethyl-1-butanol 62 69.95 0.029  3-(2-Furanyl)-3-penten-2-one
13 1578 0.021  2-Butanol 63 72.28 0.029 2-Methyl-benzene
14 1746 0071 Heptane 64 73.29 0.040 2-Methoxy-phenol
15 1790 0.037 Pyrazine 65 73.62 0.070 4-(1~Methylethyl)-benzoic acid
16 1863 0021  (Diethylamino)-acetonitrile 66 7458 0194  2-Methoxy-4-propenyl-phenol
17 1812 0.090 Pyridine 67 75.65 0.138 2-Methoxyethylene
18 1929 0.045  Methyl-cyclohexane 68 76.63 0.045  Pentane
19 1942 0021  2-Methyl-1-butanol 69 7687 0048  Tetrathiacyclohexane
20 2013 0050 Pymole 70 7814 0.063  Tetradecane
21 2339 0.061 Cyclobutanone 71 80.45 0.010 2-Methoxy-4-ethyl-methylphenol
22 2391 0.015 45-Dimethyl-pyrazole 72 8281 0054  Heptanal
23 2568 0.026 24-Dimethyl-cyclobutanone 73 8418 0.130  3-Heptadecen-5-yne
24 2606 018  Methyl-pyrazine 74 84.61 0.050 Dimethylethyl-phenol
25 2760 0021 4-Methyl-2-pentanone 75 85.14 0.013 2-Isopropyl-6-methyl-pyrimidine
26 3197 0045  1,2-Dimethyl-benzene 76 8820 4445  3~Tridecen-1-yne
27 3404 0016 2-Methyl-cyclopentanol 77 90.98 0027  Thio~butyric acid
28 3421 0013 1,3-Dimethyl-benzene 78 9171 0.040  Hexadecane
29 3475 0351  25-Dimethyl-pyrazine 79 9271 0.032  Nonadecane
30 3511 0019 2-Butene-1,4-diol 80 97.45 0.031 5-Methyl-thiazole
31 3544 0132  2,3-Dimethyl-pyrazine 81 98.18 0.361 34 -Dihydroxy-benzaldehyde
32 3790 0063 1-Methylethyl ester 82 100.15 0045  Tetradecanoic acid
33 3902 0120 Ethanol 83 10092 0019  1,2-Benzisothiazole
34 4074 0032 2-Propanol 84 10527 0027  Ethylphenylsulfide
35 4074 0032  3-(Methylthio)-propanal 8 106.32 0032 Cyclopentene
.36 4153 0125 Phenol 86 107.70 0053  1-Heptadecene
37 4356 1352  Trimethyl-pyrazine 87 108.70 0053  3-Eicosene
38 4406 0068  2-Acetylthiazole 88 109.13 0.037  2-Acethoxymethyl-3-biphenylene
39 4450 0.026 2-Acetylpyrazine 89 11043 0.045  1-methyl-2-phenyl-indole
40 4596 0021  2-methyl-2-propen-1-one 90 11097 0226  1,2-Benzenedicarboxylic acid
41 4808 0367 25-dimethyl-2-hexene 91 11150 0.149  Tetradecanoic acid
42 4860 0.1%4 1-Pentanol 92 114.80 0.045 2-Methyl-3-phenyl-indole
43 4934 0622  24-Dimethy-cyclopentanone 93 115637 0.080  8-Methylisothiazole
44 5004 0683 1-Pentene 94 11801 0117  Dimethyl-5-benzofuran
45 5143 0351  Tetramethyl-pyrazine 95 121.02 0.165  Propiophenone
46 5192 0029 2-Nonanone 96 122.85 0.050  Acetamide
47 54989 0120 2-Methyl-azetidine 97 126.09 0.064  24-Cyclohexadien-1-one
48 5569 0045  35-Dimethyl-trithiolane 98 131.29 0.032  Trimethylsilyl-benzene
49 5624 0781  3-Methyl-furanone 98 15354 0.070  6-Methyl-2-phenylindole
50 5745 0015  3,4,5-Trimethylpyrazole Total 15.763

YMean value of duplicate.
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Table 7. Contents of volatile compounds identified from cooked spotted shrimp enzyme hydrolysate

(mg/100 ¢ as cyclohexanol)

Peak

Peak

no. R Content”  Compounds no. tR Content”  Compounds
1 9.12 0.028 2-Methyl-pentane 56 50.50 0.017 2,5-Octadiene
2 9.79 0.042 3-Methyl-pentane 57 50.72 0.017 4~Methyl-pyrimidine
3 10.12 0.017 Acetic acid 58 51,10 0.016 2,6-Dimethyl-pyrazine
4 10.60 0.246 Hexane 59 51.66 0.003 2.5-Dihydro~furan
5 10.92 0.023 3-Buten-1-ol 60 52.00 0.005 3~Amine-1-propanol
6 11.42 0.020 2-Methyl-1-propanol 61 54.44 0.011 Undecane
7 11.92 0.011 2,2-Dimethyl-pentane 62 24.81 0.012 Eicosane
8 12.02 0.010 2,4-Dimethyl-hexane 3 55.37 0.042 2~Cyclohexen-1-one
9 12.21 0.040 Methyl-cyclopentane 64 56.86 0.014 3-Ethoxy-1-butanol
10 12.65 0.017 3-Methyl-butanal 65 60.66 0.012 2~Chloro-5-methylpyrimidine
11 12.79 0.020 Pentanal 66 61.31 0.014 3,5,6-Trimethyl-dithiazin
12 13.04 0.005 2-Methyl-butanal 67 62.87 0.017 Dodecane
13 13.34 0.009 2-Propen-1-ol 63 63.58 0.003 Tromethylpyrazole
14 13.57 0.060 1-Butanol 69 67.01 0.009 Cyclopentane
15 14.10 0.017 2-Methyl-2-propenamide 70 67.74 0.223 1H-Indole
16 14.40 0.011 2-Methyl-1-pentene 71 68.82 0.011 2~Undecanone
17 14.56 0.010 Cyclohexane 72 69.96 0.009 Dimethyl-1H-Indene
18 14.89 0.045 2-Methyl-hexane 73 70.78 0.013 Tridecane
19 15.07 0.019 2,3-Dimethyl-pentane 74 71.12 0.011 Tetradecane
20 15.55 0.090 3-Methyl~hexane 75 75.51 0.009 4~(1-Methyethyl)-benzoic acid
21 1672 0.119 3-Hydroxy-2-butanone 76 75.90 0.010 Butanoic acid, hexylester
22 16.04 0.028 3-Ethyl-pentane 77 76.24 0.014 2-Methoxyethylene
23 16.34 0.027 3,4-Dimethyl-heptane 78 78.21 0.062 Eicosane
24 16.61 0.028 Isooctane 79 79.05 0.008 Cyclohexyl hexanoate
25 16.91 0.028 Tetramethyl-hexane 80 80.60 0.020 Geranyl acetone
26 17.42 0.136 Heptane 81 82.48 0.011 Thiazolopyrimidine
27 18.52 0.014 1-Cyclopropyl-ethanone 82 84.39 0.008 3-Methyl-5-pyrazolone
28 18.91 0.010 3-Penten-2-one 23 84.65 0.017 1,1-Dimethylethyl-phenol
29 1925 0130 Methyl-cyclohexane 84 8781 009  Dodecanamide
30 20.18 0.031 Ethyl-cyclopentane a5 88.45 0.048 (1-Butylidene)cyclohexane
31 2219 0.011 Methyl-benzene 86 8927 0022  Cycloheptadiene
32 24.12 0.006 Hexanal &7 90.06 0.028 2-Methyi-propanoic acid
33 25.38 0.042 24,5~ Trimethyl-oxazol 88 91.05 0.025 2-Furanmethanol
34 2601 0247  Acetic acid, butylester 89 9185 0039  Tetradecanal
35 2763 0042  4-Methyl-2-pentanone 90 9416 0005  Tridecanoic acid
36 31.15 0.011 Ethyl-benzene 91 99.51 0.008 Pyrido[2,3-d]pyrimidine
37 31.60 0.019 1,3-Dimethyl-benzene 92 10050 1567 Tetradecanocic acid
38 3197 0017  14-Dimethyl-benzene 9 10191 L1898 Octadecancic acid
39 3212 0.015 1,2-Dimethyl-benzene 94 10281 0.117 2-Methyl-3-phenyl-1H-indole
40 34.88 0.011 2,6-Dimethyl-pyrazine 95 103.25 0.135 9-Octadecencic acid
41 35.50 0.006 Cycloheptane 9  104.03 0.352 Octadecanal
42 38.12 0.014 2-Hexanone 97 10623 0.864 Pentadecancic acid
43 39.06 0.068 2,2—Oxybis— ethanol 98 106.82 0.068 Dodecanoic acid
44 4017 0008  Dimethyl-disulfide 99 10793 0096  1-Hexadecene ,
45 4087 0008  2-Methoxy-propanol 100 10883 0045  5-Methyl-2-phenyl-1H-indole
46 4117 0009  3-Thiopenecarboxaldehyde 101 11050 3243 3-Hexadecenoic acid
47 4147 0.674 Phenol 102 112.16 5.299 Undecanoic acid
48 4406 0022 2-Acetylthiazole 103 11414 0265  Cycloeicosane
49 4548 0.009 Benzotriphenylene 104 114.84 0175 3-Eicosane
50 4660 0006  Cyclopentadiene 106 11584 0895  5-Octadecene
51 47.47 0.037 Cyclohexyl ester 106 120.44 0.140 6*Methyl—2—phfanyl_mdolfe
50 4784 0.036 dl-Limonene 107 121.0% 0.155 9,12-Octadecadienoic acid
53 4889 0006 Dimethyl-—S— oxazoline 108 121 61 075%] TEU’B(.:OSEH()IC acid
54 49.19 0.014 9,5-Dimethyl-3-hexene 109 15372 0.062 2,2-Diphenyl-benzopyran
55 50.15 0.017 Thiopyran-3-one Total 18792

YMean value of duplicate.
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