SHSHA

i RS R
% OB, R4, dHE, AP

IIHREESYR . ARAEEXLHERERLRE, LK XH,214122)
20 RF W R, T TR, 214122)

% E FMEHSSPME#®.GCMSBRABEEHRERAAFEAABFERVPRAR. HERB S5 H
bt XPREALHQOM) MEAEH) BAUM MACH . MAGCH) BXA #)N. St &4

TH) kXA HA R,

XA FLELE, BRELLY, CHEHRERAR

REGER AREE, B8, ANES. ERAE
WKFERRE MK =50 7 K0 Fe P 72 3h
Y, RAMEBEZMNERAKTRZ—. BATEA
MAEROREAREEEP AN G KE, &
KU HKAKENHRAEEEBERG R A2
BARSEAERBRAHANURNIITZ%TAE
BB, M HER Y ROFRELED .

[ 48 1% %€ BL 3% R (solid phase microextraction,
SPME) # 1990 4F4% L3k th B i — 7 He B3 8 A9 R,
AT AR, R A& H Arthur MK AEER R, L
FRBRTUN—EESGLEPRHRERS, LR
AL, 2 7 (E R AR 2R R R R EOK
GHRET R S SRR EEIUKA, R
BEELBEEREANREGEEN. HINRECS
FERTRERELZERKRS M2 HRN, 03
Pl A ) M R U R S KUK AR T 45
RBARE.

ALK R HSSPME.GCMS BRI H A&
KEHERERPERESKBRS X HEEN
o 3% 5% 5 2 SR AR A AT LR AT B R B R LR A
HRERS, NP EAEEFHERRNENRHE—R
K5, 3 M H Rk BT R — EEIR K.

1 B8Ry

1.1 XE#AE
_ AR R (M) , R 4 150 g, IR TFIL R H
MBS, HEMFE, M.
1.2 ¢ &
KA 38 R BE B {X (trace MS), % [ Finigon

W—EE WAL,
RS B $9:2007—11—09, % [ H #§.2008—03—03

AT &7 F5h SPME i# #3238 ,75um CAR/PDMS *
Bk, % Supelco A 7] ;DS—1 FEAL WA, b
WIRAER WG,
1.3 HamaraE

EEP R, FEHSE, MBENR, HAHR
BEYPHE. B 10 mL HRKA 15 mL B &K
#,% k% F,H 75 pm CAR/PDMS XBULEA S
EBOE P HHER L, F 60CKBBH 35 min, A
FHEBLBASHGENT 250CHR 5 min,
W47 4 3k JE R Ak, RIS S A A R R AR
1.4 RAFH

it &4 . DB—WAX AR EAEHR, FR LA
fRITIR R 250°C, BHE N 3 min, AR, HEH
OEE 250C; BIGBE 40C, A% 4 min, RE U
3°C/min EEFE DB 50°C, B 6C/min HFR
EEARD 120°C, H/5LA 8°C/ min HHEEF R
220°C, &% 7 min, ]Sy He, Wi & 0. 8 mL/ min,

FRig&F . 2A#ER ARBERBER 33~
450 m/z, BEF RN EIT B FRER 70 eV, TLE
ST 350 pA RRBEE 350 V.EFREEN
220°C,EEOBEN 250C.
1.5 et ERTE

ERKEAEd Xcalibur KRR T K, KA
AW 2HEHRFR A5 NIST # & (107k Com-
pounds) F Wiley # FE (320k Compounds,
version6. 0) LD, {¥ %4 IF /< UL A 5 34 > 800 9%
RERATFURE., LEYHNELEBHEGER
A—{LitHE.

2 HER5W%R

S HS-SPME #.GC-MS B AL ERE
WMEAMESAEPERHEYEAREAANE S
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FRATED.
1 RAENEARESEAREEHASSRNAR
R &at e BELIR/Y
;&= /min BHFR k3 &4 L &1 mﬁﬁm nE
2 RIAE
1 5.45 C/Hg Benzene, methyl— B % - 1. 38
2 7.20 °  CyHio Benzene, ethyl— A% - 0.75
3 7.35 CsHio Benzene, 1, 3-dimethyl- 1,3-— X% - 0. 65
4 7.48 CsHio Benzene, 1, 2-dimethyl~ C1,2-—FREE 0.57 -
5 10.19 CsHs Benzene, ethyl— I ] - 0. 46
6 14. 61 CisHas Decane, 2,3, 5-trimethyl- 2,3,5-SHERE - 0.28
7 15. 25 CisHsz Dodecane, 2,6, 10-trimethyl- 2,6,10- = %+ 2.10 -
8 15. 99 CisHs. Pentadecane E+RLE - 1. 05
9 17.09 CzoHez Eicosane ity 8 - 1 - 0.24
10 19.19 CyHyo Pentadecane, 2,6,10,14-tetramethyl- 2,6,10,14-MPXTE+ Fix 19.18 4.79
. S . :
11 7.77 CuH30 '1-Tetradecanol 1—+me 3.17 -
12 8.27 CisH3 O 2-Hexadecanol 2—+ A 0.76 .
13 10.72 CsH;20 1-Pentanol 1- R B - 2.52
14 12.92 Cs¢H1 O 1-Hexanol 1-E2M - 0. 32
15 14. 94 CsHisO 1-Octen-3-ol 1-F4-3-8 - 0. 45
16 , 15.09 C/Hi6O 1-Heptanol 1-BiRK 0. 41 0. 34
17 15.79 CsHisO 1-Hexanol, 2-ethyl- -2 08 1.04 0. 68
18 17.19 CsHis0O 1-Octanol 1-¥8 4.13 0. 50
19 18. 38 Ci1 H,O Trans-2-Undecen-1-ol R-2-+—i%-1-% 0. 99 -
20 19. 02 CyHz0 Nonyl alcohol T = 0.93. 0.57
21 21. 00 CioHz200 Cis-3-Decen-ol WA-3-1 S B - 0. 41
22 21.20 CioHz20 (Z)-4-Decen-1-ol (D428 1. 40 -
23 21.99 CigHs2 O 9,12,15-Octadecatrien-1-o0l,(Z,Z,Z) — (Z,Z2,D)-9,12,15-+ \R=H® 2.51 -
24 23. 54 CoH;0 3,6-Nonadien-1-ol 3,6-“MTH - 0.74
25 29.18 Ci Hz00 2,4-Undecadien-1-ol 2,4-Z %+ —® - 0. 85
26 29.41 CisHzsO 6,9-Pentadecadien-1-ol 6,9-— M+ I8 - 2.76
B %
27 6. 41 CsH;;,0 Hexanal E B - 0. 43
28 11. 03 CsHisO Octanal ¥ B 0.43 0. 59
29 16. 65 CiwHis0 Cis-4-Decenal Wi-4-SS AR 0.54 1.17
30 28.12 CuHzO 10-Undecenal 10-+—@m R 1.51 -
M O%
31 13.46 CyHis0 2- Nonanone 2-TM 1.92 1. 44
32 14. 84 CsHy50 7-Octen-2-one, 6-methyl- 6-H X-7-4-2-8 0. 89 -
33 18. 30 Ci H220 2-Undecanone 2-+—5M 0.53 -
B %
34 3.50 C H;0, Ethyl Acetate LMK 1.95 0.27
35 21.27 Ci3H260; Dodecanoic acid,methyl ester Et+-mmem 3.89 -
36 21.78 CiuHnO Dodecanoic acid, ethyl ester Et-HMZE 0. 90 -
. ‘ .
37 23.58 CsHsO Phenol %* ® 0. 94 -
ERERLED
. 2-Mexthoxy(1) benzothieno(2, 3-¢) -PHXDEHF
38 528 CWHuNOS i olin6(SH)-one (2, 3-0)WH-6(5H)-8 L 038
39 19.52 CsHyNO, Oxime-methoxy-phenyl- FREXNS 3.56 -
Pyridine, 4-methyl-2,6-bis 4B %-2,6-(1-H _ s
0 w82 CeHN (1-methyl ethyD £2.5) 4% o3
41 21. 34 Cs HsNOS 2-Acetylthiazole 2-7. W B 1.21 0.68
42 23.42 C/HsNS Benzothiazole 2 0. 66 0.50
43 27.98 CsH/N 1H-Indole 1H-8|g 0.52 -
44 30.12 CsHg N, 1H-Purine, 6-methyl- 6-FF -1 H-5 g 1.04 -
B 2 '
45 9.43 CyH1, O Furan, 2-pentyl- 2- 1% 3 vk - 0. 35
- RREARMY,
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HEBYEEXEYRPRRD 28 MY, &
SALAY(A 21.85%) B ( 15.34%) X (5
2.48%) B2 (5 3.34%) . EE 2K (/5 6. 74%) . MK
0.94%) N.SHAWB.7%).

WEREEEREYFEFRWED 20 LY,
BREMAW(E 9.6%) BEA (4 10.1400) A GE
2.19%) % (4 1.44%)  BE% (5 0.27%).N.S
L&Y (E 1.9%) BkmX (& 0.35%) .

BMBER(C~C) BB L ERETRRELA
WHEEZY . HFEMNNEFERE KEM TR
R Xk FTERE /D, HEESEEGHN B2
LB RBIXEN R, LEY 2,4,10,14-P0 F B-
+REBHRE R T MR/ I EY —FEF#
F, REASYTHREESIEEAHEMNERE
ENABRENE MEMLBER. EHEVEM
MEFHEFHAMAY AR L 21.85%F 9.6%.
HAABYESH 2,4,10, 4 NER-TF+EESE
¥ 19.18%, M EREE RS BRI 4. 79%. 2,4,
10, 4-UFR-FTAKERTF-HEEHET, X4
VR RS YRR FHREEZ—, Hsieh %
AR R ERMAYTTREFETHETN
Y, EREREEEREY R IRE AR
EEEGER 324N, MHBHE P URTE 1,2-2
FHREO.57%) . FABBHERN 120 FHFAR,ET
KFEER. mEARASNELEE BFRYRRE
MHEEEEBNES, ERBEFABRPREXLSTE
VR, REAELLAYERERRTHEEXHERE
FHF R AR

BERTREH NN _RELELYH I F IR
B AL BEXT IS B R 60 15 B B B i AL 2 AR AR R, B
MBRELEYERERME., BE—BYFaAHX
BRFERRAD, AN ENRERMEN, RECMNURE
BEFERERABAN., EHENERNERYTA
il 3 0 JXUBK SRR/ (EL B BR B A3 K, T ORI,
BT LAPE A T K B B S HAE 5 N o R A R
RIE EEEHERALMULBER ., KR 15T
FHERMBEAYRE HEFHIENE 100U

b GERERER. KTHENBEREYEPAR

MABERSE 4.9%, MiMEFRHEN S 5. 21%, &
BEENREEY 1-¥4&-3-8, M TEmMMEd
E ALYt R T B DL 2K 0 U 1 AR A SRk D L
-EH-3-BUEREFERTRE, X RENME
HEXFIRFEDRZ—,

S 5%

BERHSHEE-RETEXHSKHAE. B
i BERE M REN S H MY R E R MR
M EEYEREEFENZG T, WE XN,
KEENBR ZELEATRINEE, TUAIH
REENFEFELEDHIME, MEARELEY. ki
BABA_AEETHBREMTREENELIEL
WRER=Y . ERMAIERTRR S R B,
MEBAL_HE., AANEERETHESARR
B 32 38 g 22 T 6 0 0 38 B4 AR I A T Y
HRES k. MEFEEP TR TEO.59%LE
BHEDEEE 0. 43%) X 7 G 52 F 8 18 X0k L
BiFrMERZ—. E2RIAMEREKET AR
Y EECE, FRM 2,4 AR HkEEE
EEARBAEK RS, NAEMERAE DR
E,ﬁ(o. 43%) , X T B2 DX 51 74 7 O U 7 b A A E
YEz—. _

2K ] Bk i 2 R4 A0 R B BR A VLA R PR AR L R
EMERIMEDELTE, BATRTFFRELE
RO EFENRERNKRD, FEHEC~CE
BERATFRLAHD, TRRHEMNMREN A
WHIBEE B REERE R, XELEYEBREYN
EENREF HAMKENEKAHERNERTKE
1 . 5 BRI R 76 o 4g0 18) A )R 1 B T AL 7= » 3
HEBBOMBEAMEF ., AHEHEPREDHN
FAYRSEG U BTHEFAEEPIHNER
(1.44%), HPNEHBHEFRMD 6-F HE-7-F
-2-BAF 2-+—5e . X AT BE 2 PH Y AR XUBK X5
TFHErAENRRZ—.

BAB AR RBERIERRBERNRR A
MELEROTY. — B BATRA—FHHR
H,HPZMZEAAEEHNRES. ALBRPREN
H3MERYR. KPHBNEDPIRIESER
FHEAHESE. NERBHEPRAULESZ
FEMEBEAET AR, XHFERMBERLRX
PRSI R, 4

BEMKERERT 2 R, BB RRERE
BRAREARRE. SBEXNEERAT HEE
MEFY, AXRNEHBNETRUEXR
0.94%), XA RERX 2 FERKERNFEEZ

SEESHUAYEAPREHUBEAKESF
EERERERK, ZEARREENRKERY. 2
BEEREFELAT EFTNERES, EMTREE
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ELERERER AR AR, RIREERSH
EUEYMEHEAER. 2-ZMEEWE REF.A
VEMHTERLBEREE, £HBHE S
BULE 2-Z RS S RS THEAEEIRY
B X 07 46 2 P 7 0 KUk R R T 58 5 B i R
AH.

AR B R E T MRELTY, BEEAE
BRSOk B T A J 5 & R XUk B 5T 9E R
RAREE, R 2- 15 3 vk g 44 BB A X8R ME (K4 0
4ppb) , Hsieh 5 A & B 2-13 % W W X5 T/ I o Fn 28
P B XUBR A 9 T A TR, &t A 3 — SR B B A
PERENRMOMMIF LA FHN AT HUA—FHE
MERNSH®™, 2LRAABERAEFRN D) 2-
REkH, BEATEMNN0.35%, BRHEBHAEHE
&, 2-EKm T BB 25 E M IE 778 Xk X 51 FH
BWENERZ—.

3 k 2

P ERERERERSWHRRBRIES , B
ERARMFZEM BN ARRLE. RRAKH™
WP EREBRERUMRNHARREBRFEMRK
ERf, TELH P RANRCELEERETRRE
FAMUBE. FRRERF AR E P EHEE
FRT R IR 2 SR T — e B Oy o
BEBRAKWFRANLARBEEXERSE,

$ 2 x W
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Determination of Canthaxanthin and Astaxanthin
in Animal Origin Food by HPLC

Yu Kongjie, Qian Jiang, Yang Fang, Huang Jie,
Li Yaoping,Li Jie,Cai Chunping

(Fujian Entry— Exit Inspection and Quarantine Bureau, Fuzhou 350001 ,China)

ABSTRACT A method had been developed to determine canthaxanthin and astaxanthin in animal origin food
by high performance liquid chromatography. The canthaxanthin and astaxanthin in the test sample are ex-
tracted with acetonitrile containing BHT and defatted with hexane, In the levels of 0, 1~1 mg/kg spike con-
centration in large yellow croaker muscle, eel muscle, chicken muscle, chicken egg, duck liver, pig kidney '
and milk, The spiike average recoveries of canthaxanthin and astaxanthin are in the range of 84,2—103,1%
and 83.1—98. 7%, respectively,and the relative standard deviation (RSD)falls in the range of 3. 0—10.5%
and 2.0—8. 9%, respectively. The limits of detection of canthaxanthin and astaxanthin are all 0. 1 mg/kg.
Key words animal origin food, canthaxanthin, astaxanthin, HPLC

(LB 14T
Research on Volatile Compounds of Chinese Mitten Crab
Zhang Na', Yuan Xin Hua', Guo Shi Dong', Wang Li Ping®

1(The School of Food Science and Technology, Jiangnan University, Key Laboratory of Ministry of Education in Food
Science and Safety, Wuxi 214122, China) ;2(Center of Analysis and Test of Jiangnan University, Wuxi 214122, China)

ABSTRACT In this paper, the volatile compounds of Chinese mitten crab were analyzed by gas chromatog-
raphy-mass spectrometry with solid phase microextraction technique. A total of 45 flavor compounds were i-
dentified, including 10 hydrocarbon compounds, 16 alcohols, 4 aldehydes, 3 ketones, 3 esters, 1 phenols, 7
nitrogen or sulphur compounds, 1 furan compounds.

Key words Chinese mitten crab, volatile compounds, GC-MS

BEATRREMEEFREBERN PDO

$EEHW BoHb HAEERB I L HRARF R REAF T 2HFRAR. RARAWRR RG4S
b FEH—Roquette AT S HFHBAAAEAL S LR R(T ZBRIL B WL, 13U F 2009 £ & % 5% B Lestrem &
FEKE.
RARINERRRRRAES HRAAARALFRNRRILLFAHERAR BHERYTLHEAEA, X
THANACO,, RERRFLFRIMARTS. PRERD FLERERRARRARE AR RARKEFRE.
% —FF & K& & Metabolic Explorer A8 E XA H X B4 A, A KT ABH w47 1,3-F B ((PDO), KRR
FEEEHENATREUBBRAAR SR PDONTREA.
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