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R o 0.25 pg/kg( S/N>3);
0.5 ug/kg( S/N>10) . . . . . .
N N N o ~370.4 pg/kg
~87.5 nglkg o o
1
1
2
50% o (
A) AY AY Y N ) ( )
3~9
34
2
2.1
Thermo TSQ Qantum Access - ( ( ) ) ; TD5A-WS
( ) ; Organomation ( Organomation ) o
( =99% Dr. Ehrenstorfer ); N
( Sigma ), HCI. NaOH( );2- ( =98%
Dr. Ehrenstorfer ) o Milli-Q o
2.2
2.2.1 14.9 mg
20120222 ;20120525
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10 mL 1.0 g/L 20 C 6 o
100 500 pg/L 4 C 7 do
2.2.2 10.0 mg
10 mL 1.0 g/L 20 C 6 o
100 pg/L 4°C 7 d.
2.3
20 C o
( 60 C ) o
2.4
2.4.1 2.0 g( 0.0l ¢g) 50 mL 0.05 mL
50 s 20 min : 5 mL 0.2 mol/L HCI ( : 7 mL
5 mL 1.2 mol/L HCI)  0.15 mL 0.05 mol/L 2- 50 s 37 C
16 h,
2.4.2 5 mL 1.0 mol/L K,HPO, 5% NaOH
pH7.0~7.5; 8 mL 60 s 4000 r/min 5 min 10 mLL
40 C o 1.0 mL 5% 1 min,; 6000 r/min 5
min 0.22 um - o
2.4.3 100 pg/L 0.010 0.020 0.050 0.20 mL 500 pg/
L 0.20 1.0mL 6 50 mL 2.4.1 2.4.2
; 1.0 2.0 5.0 20.0 100.0 500.0 pg/Ls
2.5 -
CAPCELL MGIIC,q (100mm x2. lmm 5 pm) ; :30°C; 120 uL; CA
2 mmol/L +0.1% B ; 1 .
:0 ~2 min 80% A;2.1~9 min 10% A; Tablel Parent/daughter ions and collision energy for semicar—
9.1 ~12 min 80% A. bazide ( SEM) and internal standard
: Compounds Parent ion  Daughter ion  Collision energy
( SRM) ; t4.1 kV; :11.7 L/min; (m/2) 1(6’2/2) (eV)
:3 L/min; 1350 C; SEM 209.0 0" 3
-10°V; SEMCISN 212.0 1%%;0 11
N 1, ® ( Quantitative ion) ,
1,
% - . RT: 7.84 % 1(8)3 . e . 192.00
8 2
82 25w
£E 40 == 40
Z2 TE 20
%0 Y VGRRNIN - S SRV R L S B
& 4 5 6 7T 8 9 10 % 165999 166000 166001 191.999  192.000  192.001
t/min m/z miz
1 (a (b <

Fig. 1 Total ion-current chromatogram ( a) and mass chromatogram (b «¢) of semicarbazide
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3
3.1
( ) o
783 12006 0, N N
N 5 o o
CaCo, CaCO, o CaCo,
HCl
CaCoO, o
(2.0 ¢): 7 mL 0.2 moL./L HCI ; (2.0 g): 5 mL1.2
mol./L. HC] o
3.2
2.4.3 -
o 1.0 ~500 pg/L
y=0.0285 +0. 1154x r=0.9992,
0.25 ng/kg (S/N= 3) 0.5 ug/kg (S/N= 10)
3.3 \
o 2.

5 5.0 pg/kg 5 N

; 2.5 5.0 pg/kg 5d 2,

2 (n=5)

Table 2 Results of recovery test and precision from fortified samples( n =5)

Sample Spiked level ( pg/kg) Recovery( %) Intra-day RSD ( %) Inter-day RSD ( %)
2.5 93.6 5.2
Muscle 8.5
scle 5.0 97.8 4.8
2.5 90.6 7.5
9.8
Head 5.0 96.3 5.6
2.5 95.6 5.5
Shrimpshell 5.0 99.8 4.3 9.0
2.5 96.5 4.3 5
Crabshell 5.0 97.8 6.5 10. 5
2 4 90.6% ~99.8% 7.5%
10.5% . (.
N ) 5 pg’/kg N
10% o
o 2 3.
3.4
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Fig.2  Chromatogram of shrimp muscle
;\; 100 - RT: 7.80
g m/z 166.0
2
g sof
2
S 0p— ’
52 RT: 7.79 Fig. 3 Chromatogram of spiked with semicarbazide in
5 1of m=192.0
7 ’ shrimp blank muscle
424
250 |
#
é 0 I e 1 I
= 6 7 8 9 10
1/min
3 (X+SD n=3)

Table 3  Detection results of semicarbazide in crustacean( X +SD n =3)

Results ( pg/kg)

Sample Sampling data Lotation
Muscle Head Shell
2011.10 Qiandao lake 11.87 £0.35 81.3+2.4 219.4 +7.9
Oriental river 2011.7 South Dongting Lake 5.38£0.25 38.6+1.4 68.4+4.8
prawn
2011.9 Aquaculture farming 4.06 £0.20 71.0 £5.0 315.3+15.4
Nanjing
Free market of
Giant freshwaterprawn 2011.7 agricultural products 1.23+0.05 23.8£2.3 73.2£9.7
in Shanghai
Free market of
Whitedeg shrimp 2011.7 agricultural products Note detected 0.85+0.06 4.4=1.5
in Shanghai
Free market of
! ) 2011.9 . 0.52 £0.03 2.06 £0.09 3.57 £0.09
Red swamp crayfish agricultural products
in Shanghai
Free market of
Giant tiger prawn 2011.7 agricultural products Note detected 0.95+0.07 1.46 £0.41
in Shanhai
2011.10 Free market of 2.05 — 10.55 +0. 53

agricultural products
in Shanghai

Mitten crab
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3( Continued Table 3)

Results ( pg/kg)

Sample Sampling data Lotation
Muscle Head Shell

2011.9 Jungong road — 16.2 1.4

Swimming crab wharf in shanghai Note detected

Free market of o
2011.8 agricultural products Note detected 81.8+7.0

in Shanghai

Mud crab

Free market of o
2011.8 agricultural products Note detected 46.3 4.8

in Shanghai

Dungeness crab

Zhoushan free market
201110 of agricultural products Note detected 1.36
in Zhejiang

Horse shoe crab

3 ; 1.36 ~315.3 pg/
kg ; 11. 87 pg/kg o

o ~ y

1.0 pg/kg N
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Determination of Semicarbazide Content in Crustaceans by
Liquid Chromatography Tandem Mass Spectrometry

YU HuiJuan™' LI Bing® CAI You-Qiong' YE Fang-Ting’
TAI Jian-Ming" HUI Yun-Hua' XU Jie' FENG Bing'
'( Fishery Products Quality Inspection and Test Center ( Shanghai) of Ministry of
Agiculture  Shanghai 200090  China)
*( Shanghai Ocean University Shanghai 201306  China)
*( Thermo Fisher Scientific Chromatograph & Mass Spectrometry Scientific Instruments Shanghai 201206  China)
*( Anhui Aquatic Product Technology Promoeion Department Hefei 203061 China)

Abstract The content of semicarbazide in crustaceans had been determined by LC/MS/MS. Samples were
hydrolyzed by hydrochloric acid and derivatized with 2-nitrobenzaidehyde. After extraction with ethyl acetate
chromatographic separation was achieved by HPLC and the target compound was detected by tandem mass
spectrometry using internal standard as quantification method. The qualitative limit was 0.25 pg/kg( S/N >3)
and the quantitative limit was 0.5 pg/kg( S/N >10) . Crustacean species were from natural water and free
market of agricultural products including oriental river prawn giant tiger prawn giant freshwater prawn
whitedeg shrimp red swamp crayfish mud crab dungeness crab swimming crab mitten crab and horse
shoe crab. Concentrations of semicarbazide in shrimp and in crab were from not detected to 370.4 pg/kg and
not detected to 87.5 pg/kg and concentrations of semicarbazide varied from tissues with highest in carapace
and lowest in muscle. In the present study the results revealed that semicarbazide was an endogenous sub—
stance existing in crustaceans.

Keywords Semicarbazide; Endogenous substance; Crustacean aquatic products; Distribution characteristics
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