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Fig.3 Compounds ( retention time 30.96 min) on the information of GC-MS and standard chromatography
A: ; B: ; G o A: MS of unknown comp.; B: MS of biggest similarity
comp.; C: MS of standard ( STD) comp.
1 *
Table 1  Analysis and identification of specific volatiles in shrimp head ( P. Borealis)
RI .
. . i Identification - RC
No RT ( min) Volatile compounds method Fxp. Ref. Odour description (%)
1 1.93 Trimethylamine MS RI Std 679 679 Fishy amine shrimp 12.61
2 2.23 Heptane MS RI Sid 702 700 N Fruity Sweet 0.25
3 2.46 Dimethyl sulfide MS RIS 748 745 Sulfur Cabbage cheese 0.71
4 2.75 Octane MS RI Sid 802 800 Fuseldike Fruity Sweet 2.86
3 3.07 Methyl acetate MS RI Sid 831 828 Fruit Blackecurrant juice 1.22
6 3.82 Ethyl Acetate MS RI Sid 890 890 Fruity buttery orange 9.96
2- < N
7 4.05 2 Butanone MS RIS 904 903 Ethereal cheese 0.84
2 - N
8 4.28 2-Methyl-butanal MS RI Sid o135 o1z Nutty burnt malty 0.51
2- N
9 5.23 2¥thylHuran MS RI Std 956 956 Rubber pungent musty 0.41
10 6.51 Decane MS RISt 998 1000 Fuseldike Fruity Sweet 1.4
- 3- .
1 7.38 1-Penten-3-one M3 RI 1027 1030 sweet fruity ketone 0.68
2 3- N N
12 9.10 2 3-Pentanedione MS RI S 1071 1054 Caramel Fruity Buttery 0.26
13 9.92 Hexanal MS RI Sid 1088 1084 Fruity Fishy Herbal 0.26
14 10. 65 MS RI Sid 1108 1100 Fuseldike 3.08
Undecane
3o - . N N
15 .27 3-Methyl-butyl acetate MSRI 119 118 Fresh Banana Fruity 1.02
3- 2- <
16 11.92 3-Penten2-one ( E) MS RIS 1133 1123 Sweet fruity ketone 0.73
17 12.90 1 Butanol MS RI Sid 1153 1145 Wine medicine fruit 1.15
2 - -2- N
18 13.04 2-Methyl2—pentenal MS RI 1155 1151 Fruity Spicy Grassy 0.54
1- -3 - N N
19 13.76 1 Penten3 ol MS RI Std 1168 1181 Bumt meaty grassy 3.28
20 14.45 Pyridine MS RISud 1180 1180 meat nutty scallop-ike 0.74
21 15.77 Dodecane MS RI Sid 1202 1200 Fuseldike 4.77
22 20. 81 Octanal MS RI Sid 1295 1298 0.73
Orange peel fatty pungent
23 21.14 Tridecane MS RI Sid 1302 1300 Citrusdike Fruity 3.36
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1( Continued to Table 1)

RI ,
No RT ( min) Volatile compounds [derr:]téfihcﬁion Fxp. Ref. Odour description (I}%C)
24 22.39 N N Dimethyl formamide MS RI Sid 1326 1319 amine faint fishy 6.09
6 - -2- 3 — >
2 22.91 6-Octen2-one MS 1336 kotone  fruit odour 0.97
26 23.06 Ethyl heptanoate MS RI Sid 1339 1341 fruity rum wine 0.72
6- -5- 2-
27 23.24 6-Methyl-5-heptene2-one MS RIS 1342 13435 Sweet  fruity 0.47
1 - 3- NN
28 29.19 1-Octen 3ol MS RI Sud 1456 1460 Mushroom fishy fatty 0.76
2= a- .
29 30.96 2 Fthyl -hexanol MS RI Sud 1490 1491 Mild Oily rosy 3.09
( )3 5- 2- N
30 32.58 (Z E) 3 5-Octadien2-one M5 RI 1524 1500 Sweet fresh mushroom 9.84
( )3 3- 2- N N
31 34.98 (E E) 3 5-Octadien2-one MS RI 1573 1588 mushroom hay fresh 3.71
2- _
32 39.76 2 Methylhexadecane MS RI 1676 1654 4.73
* va . . RIL . RC:
( >1.0% ) ( This table only gives some specific compounds but not all the compounds) ; a: Odour description
obtained from reference; RI: Relative retention index; RC: Relative contents ( the comp. contents over 1.0%) .
9.55 % 5.54% 2- NI H o
3- .2 3- NCES 2- .6 - -2 - .6 - w G|l
N 1
-5 - 2- g F i
4o | EE S S S R
: E
ﬁ 4
2 f{m
X ’ = D] I
(9. 67%) (1. % o]
18%) ¥ o | I
; (9.3%) r i e A S
0 10 20 30
: - 3= (3 AR (%)
28%) .2-  d-  (3.09%) 1- 3- (0.
4
76%)
s Fig.4 Types and contents of valitile compounds analyzed
° in shrimp head ( P. Borealis)
( 19. 58%) A. ( Hydrocarbons) ; B. ( Alcohols) ; C. ( Ko-
tones) ; D. ( Esters) ; E. ( Aldehydes) ; F.
: ( Nitrogen— containing comp. ) ; G. ( Sulfur-eon—
( 2 86%) taining comp. ) ; H. ( Furans) ; 1. ( Unknowns) o
(0.41%) . (0.71%) (3.76%) .
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Determination of Volatile Flavor Compounds of Shrimp Head
by Headspace Solid Phase Microextraction—
Gas Chromatography-Mass Spectrometry

XIE Wan-Cui  YANG Xi-Hong~ ZHANG Chao-Hua JI Hong-Wu ZHANG Li-Feng
( Key Laboratory of Aquatic Product Advanced Processing of Guangdong Higher Education Institutes
College of Food Science and Technology Guangdong Ocean University Zhanjiang 524088)

Abstract For determination the volatile flavor compounds of sweet shrimp heads ( P. Borealis) solid phase
microextraction—gas chromatography-mass spectrometry was used to separate and identify then standards of hy—
drocarbons of C5 — C,, were adapted to verify by Kovats retention index ( RI) finally the standard compounds
of unknown were analyzed to confirm these identifications. Based on these 62 kinds of volatile compounds in
shrimp heads ( P. Borealis) were analyzed by qualitative and semi-quantitative method in which include 18
hydrocarbons (27.98%) 6 alcohols (9.57%) 14 ketones (21.93%) 5 esters (13.20%) 8 aldehydes
(2.86%) 1 furan compound (0.41%) 4 nitrogenous compounds ( 19.58%) 1 sulphurs (0.71%) and
4 unknowns (3.76%) . Considering the threshold perception and odour active values ketones of (E Z) 3 5-
octadien2-one ( E E) 3 5-octadien2-one 1-penten3-one 3-penten2-one ( E) and 6-methyl2-hep-
tanone that have sweet fresh mushroom flavor were identified as the key compounds for the shrimp head fla-
vor. Esters ( ethyl acetate) and alcohols ( 1-penten-3-0l 1-octen-3-ol and 2-ethyld -hexanol) have high con—
tribution to shrimp head flavor too. Moreover the high concentration of nitrogenous compounds such as trime—
thylamine can cause a fishy flavor of shrimp head. The results indicated that by combining with GC-MS RI
and standard confirm the credibility of the data increased. The SPME-GC-MS method could be used as a ref—
erence for analysis of complicated volatile flavor of aquatic products.

Keywords Shrimp head ( P. Borealis); Volatile flavor; Solid phase microextraction—gas chromatography—
mass spectrometry; Retention index
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