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HSE-12D ( ); GC-MS
HPD-25; CM-12 ( 1.4
). , -4 24 h.
1.2 DMMIPs lg N )
1.2.1 MWCNTs-COO /PDDA@Fe;0,@SiO; y=1:1 8h; 100 puL
: Img 6 ADPN , 12 h;
MWCNTs : ,
6 mL PDDA, 30 min. 1.3
, PDDA. )
Fe;04 .
- ,  Fe;04 TEOS 2.1
Fe;04@SiOx. Fe;04@SiO, 1 20° 80° XRD
PDDA MWCNTs , 1 , Fe;05 6 ,
Lh. ’ 7000 1
12h. 6000
1.2.2 MWCNTs@DMMIPs ~ 5000 |
KH570 MWCNTs-COO / 2 4000
PDDA@Fe;0,@SiO, L 1g < o000 |
MWCNTs-COO /PDDA@Fe;04@SiO; 300 mL 2000 | c
, SmL  KHS570, 1000 | b
120 24 h. 0.5g KH570 0t @
MWCNTs-COO /PDDA@Fe;0,@Si0,, 1000 uL 0 100
MAA  0.025 g DCP 300 mL :
0.05g AIBN 5 mL EGDMA. 1660
50 6h, 60 24 h, 80 _1640¢
8h. 3 1620 |
, . MWCNTs@ =
DMNIPs DCP toor
MWCNTs@DMMIPs 1580 ¢ )
13 1560 f d
(1) 50 mg MWCNTs@DMMIPs 0 20 40 60 80 100
MWCNTs@DMNIPs, 200mL  ADPN 20/C)
1 20°~80° XRD

R 90 min.



2 N GC-MS 105
Fe;04 , . 3 , 3
DMMIPs MWCNTs@ :0~350 350~450 450 DMMIPs
DMMIPs  XRD , MWCNTs@DMMIPs Fe;05, MWCNTs@DMMIPs
25° 1 MWCNTs , Fe;0; MWCNTS.
MWCNTs@DMMIPs . 2.2
2 Fes04 Fe;0,@Si0, MWCNTs DMMIPs — 2.2.1
MWCNTs@DMMIPs . Fe;04 ,
600 cm’™ .2 DMMIPs .
MWCNTs@DMMIPs 600 cm’ , 140 )V y=1:1
Fe;04 . Si-O-Si , 40 )
1065cm™, 2 SiO, Fe;04 y=1:1
MAA EDGMA C-H C=0 C-O 222
2970 1725 1460 cm™. 140 A y=1:1
MWCNTs@DMMIPs DMMIPs 1160 cm™ 2~16 mL ( 4. 4,
, MWCNTs@DMMIPs , 14 mL , 85%.
MWCNTs , o0.
MWCNTs@DMMIPs MWCNTs o0l
3  DMMIPs MWCNTs@DMMIPs g0l E
X 70+
160 3430 e’ 770 o’ 1 7%5102; :;160 C\;g; cm’ - 60 -
120+ : : ‘ ‘ 501
40t
30+ /t
200 2 4 6 8 1‘O 1‘2 1‘4 1‘6 1.8
/mL
3500 3000 2500 2000 1500 1000 500
e 223
298~338K

(3.) Fe;0y, (b) F6304@Si02, (C) DMMIPs,
(d) MWCNTS, (€) MWCNTs@DMMIPs

2

1.1
1.0
09r
0.8F

1%

0.6
0.5r b
0.4

0 100 200 300 400 500 600 700 800
/

3 DMMIPs MWCNTs@DMMIPs

In(Qe/Ce) 1/T :
In(Qe/Ce)=063+2758/T, R=0.9715,

AG=-RTInK,,
AS=(AH- AG)/T,
4G ¥ 4JH A8
-9.23 -2.12kJ'mol"  21.23J-mol™.
MWCNTs@MMIPs ~ ADPN
, Freundlich
224



106 2015
( ) ADPN 3
. 6 PCB
10 pg-L™, 6
ADPN MWCNTs@DMMIPs
PCB 80 ADPN
, Ca’" Mg”™ NO* CI’ ’ '
2- 3- s ADPN
SO4 PO,
DCP , MWCNTs@DMMIPs
R ADPN R
, MWCNTs@DMMIPs
MWCNTs ADPN 7w-n
8 60%
225 ’
ADPN GC-MS ,
05 1 5 10 1
1 0.32 ug-mL", 83.2%~101.2%,
20 40 60 80 100 300 500pug mL ADPN
ADPN
, LODs LOQ
032pgmL’  1.02pgmL™. LOD
3 / , LOQ 10 / [1] , =]
, MWCNTs@DMMIPs [. , 2005, 20(11):601-603.
, (2] , , .
10 50 100 },Lg'mL_l ADPN RSDs [J1. , 2009, 24(2):140-142.
3.24%  2.34%, 2.45% B ’ ’
J].
1.64%. ]
,2014(2):92-96.
[4] ; ; ,
2.2.6
ADPN [. , 2013, 36(11):1027-
, 1. 1032.
| 3 ADPN [5] Skaare J U, Bernhoft A, Derocher A, et al
Organochlorines in top predators at Svalbard-occurrence,
/ / / RSD/ / levels and effects[J]. Toxicology Letters, 2000, 112/
(ngml") (ngmL™) % % (ugmL™) 113:103-109.
[6] Toft G Edwards T M, Baatrup E, et al. Disturbed sexual
1 8.5 10 832 2.80 8.1 . .
characteristics in male mosquitofish (Gambusia holbrooki)
2 9.6 10 94.1 321 9.1 . . . .
from a lake contaminated with endocrine disruptors[J].
3 73 10 1012 232 75 Environmental Health Perspectives, 2003, 111:695-701.
1 MWCNTs@DMMIPs-SPE [7] Magi E, Liscio C, Pistarino E, et al. Interdisciplinary
GC-MS ADPN study for the evaluation of biochemical alterations on
, mussel Mytilus galloprovincialis exposed to a tributyltin-
) 1 polluted area[J]. Analytical Bioanaytical Chemistry, 2008,
83.206~101.2%, 391:671-678.
ADPN [8] Olsovska J, Kresinova Z, Flieger M, et al. Separation of
’ ’ PCBs by liquid chromatography on reversed phase
PCB28 > sub-2-micron particle columns[J]. Talanta, 2010, 80:
MWCNTS@DMMIPS 1849-1855.

Storelli M M, Giacominelli-Stuffler R, Storelli A, et al.

Polychlorinated biphenyls in seafood: Contamination



GC-MS 107

levels and human dietary exposure[J]. Food Chemistry,
2003, 82:491-496.

[10] Andersson P L, Berg A H, Bjerselius R, et al. Bio-
accumulation of selected PCBs in zebrafish, three-spined
stickleback and Arctic char after three different routes of
exposure[J]. Archives of Environmental Contamination
and Toxicology, 2001, 40:519-530.

[11] Smith A G, Gangolli S D. Organochlorine chemicals in
seafood: Occurrence and health concern[J]. Food and

Chemical Toxicology, 2002, 40:767-779.
[12] : ( IM]. : ,

1991:233-244.
[13] . [I1.
,2004(1):28-31.

[14] Sable-Demessie E, Enriquez J, Gupta G. Attenuation of
methyl tert-butyl ether in water using sunlight and a
photocatalyst[J]. Water Environment Rearch, 2002, 74(2):
122-130.

[15] Jasna D, Siu C C, Sylvia H'Y C. Analysis of pesticides
and PCB congeners in serum by GC/MS with SPE
sample cleanup[J]. Toxicology Letters, 2002, 134:253-
258.

Enrichment of Serum Adiponectin and Separation Based on
Magneticmolecularly Imprinted Colloidal Beads

HU Fu-tao, YU Hong-wei
( Marine School, Ningbo University, Ningbo 315211, China )

Abstract: In this paper, we use the molecular imprinting technique to enrich the serum adiponectin for detection
purposes. MWCNTs@DMMIPs material is synthesized using DCP astemplate molecule, which can overcome
the shortcomings of lower ADPN concentration, and difficulty to form hydrogen bonds and others. Using the
proposed method, the adsorption capacity of the material can be enhanced. Six kinds of common ADPN blood
type in the course of the experiment are detected by GC-MS method. It is found that the detection is 0.32
pg-mL™”, the recovery rate between 83.2%-101.2%. Detection material is found to be suitable for enriching the

common ADPN in blood.

Key words: molecular imprinting; magnetic immune-beads; serum adiponectin; specific enrichment



