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Sudy on Inorganic Arsenic in Seaf ood Deter mined by Liquid Chr omatography- Atomic
Huor escence Spectrometry
ZHANGLed , LI Xieowel , ZHAO Yunfeng, WU Yong-ning, L IU Li-ping, ZHANG Ni-na
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Abstract : Objective To develop a method for determination of inorganic arsenic in sedfood by conrparing the extracting ability
o metharol-water solution and trifl uoroacetic acid (TFA) on arsenic conpounds in order to provide bassfor revisng the nationa
dandard method @B/T 5009. 11“ Determination o Inorganic Arsenic in Food”. Method Inorganic arsenic of sedfood were
regpectively extracted by utraonic or heating & 80  with 2 nol/L TFA or methanol-water solution. The extracts were extracted
by hexane to remove the lipids. The extracts were evgporated to nearly dryness with N, or deconpresson rotary evaporator , and
disolved in utrapure water. The nohile phase was 20 mnol L NH,H, PO, (pH6.0) . Arsenic pecies were ssparated with an
anion exchange column Hamilton PRPX-100 and detected by liquid chromatography-atomic fluorescence pectrometry (LG-AFS) .
Results  The differences between methanol-water ol ution and trifl uoroacetic acid at the agpects of extracting inorganic arsenic in
sedood were found. The ahility of extracting inorganic arsenic with trifluoroacetic acid by heating was much gronger than other
extracting olution. The main arenic Pecies in sedoods were deady during procedures. The sanples were extracted with
trifluoroacetic acid by heating 2 h, and the Z-soore for determination of inorganic arsenic in seaweed , obtained from FAPAS, was
0.3. Concdlusion Imorganic arsenic and DMA , MMA were extracted with trifluoroacetic acid by heating 2 h and accuratdy
determined by LCAFSin sedfood , mearwhile the dominating arsenic gecies were deady.
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: , 100 mg/L a
, , (12 , 0.0240g 0.0184 0.0245¢g
, 100 ml , 100 mg/L
1.1.5 ( ) (
@/T 5000. 11 ) ( ) ( )
6 nol /L , , (18.3 M2 /cm)
, 1.2
1.21 50% 0.59,
, , 50 mi 10 m 50 %( )
( ) DMA , , 10 min,8 000 r/min
, 15 min, 4
, , 50 ml ,N
90 % ,  10m ( 10 m
, Harilton PRPX - 100 ), 1mn ,4000r/mn  15mn,
, As As A8 , 10 m : ,
DMA  MMA - - 0.22um LC- AFS
- (LC- LV - 1.22 90% 90 %
HG- AFS P , , 1.2.1
EPA 1632 e 1.2.3 2nmolL (TFA)
, 0.5¢9, 5 m , 0om
2 mol/L TFA , , 80 2h
1 ( 1 mn) , 8000 r/mn
1.1 15 min, 10 m ,
1.1.1 - (LC- 1mn , 8000 r/mn 15 min,
AFS  Aglent1100 ( Aglent , 2 (
)  AF610D ( ) , 200m
) Excel ( ( ) ,
) Hement- 2 50 m ., 25m
(ICP- MS, Therno ) , 1mn , 4000r/mn 15 min,
1.1.2 ( > 99. 5 %) 1
( >98%, dgma ) ,
( >99.0%, Spelo ) 60 , 3
( >99.0%, dgma ) 5m , (
1.1.3 TFA ) , ,
( Hijiki Seaweed) 10 ml , ,
(central science laboratory ,C3.) 0.22Uum LC- AFS
(FARAY) 1.2.4 2nol/L TFA 0.59,
( 50 m ., 10m 2nolL TFA
NBS1566) ( , , 30 min, 8000 r/min 15 min,
BCR627) 1.2.3 TFA
1.1.4 1.5
0.0132g, 100m , 151 ICP- MS
10 m 10 g/L , , :

1.5.2



o1 Harilton PRPX - 100 , 50% 90%
(250 mm x 4.1 mm, 104 m) (10 mm x 2ml/L TFA
4.1 mm,10u m) ( Hamilton ) , , LC- AFS )
20 mnol /L (pH 6.0) , , ICP- MS
, 1.0 m/mn, 100041 AFS , 1
2.4 mol/L HA , 4 m/mn;3%(m/v) KBH, 1 2 2 mol /L
( 2gL KOH), 4 m/mn; 1320V ; TFA 2h
190 MA | / :55/35; , (
:800 ml/min NBSL566) ,
13.1 + 0.2 mg/kg (n = 8) , 13.4 +
2 1.9 mg/kg ICP- MS
2.1 , 12.1+0.2 mg/kg(n =
1
As As b DMA MMA
(mg/kg) (mg/kg) (mg/kg) (mykg  (mg/kg) (my/kg) (%)
50 % 0.026 NDC 0.026 ND ND 11.0 9.8
90 % ND ND ND ND ND 11.7 9.5
2 ol L TFA 2h 0.045 ND 0.045 0.040 ND 11.8 97.9
2 ol L TFA 0.018 ND 0.018 0.030 ND 11.2 2.6
50 % 1.3 4.3 2.6 2.5 ND
90 % ND 2.4 2.4 ND ND
2 ol L TFA 2h 4.2 24.1 68.3 —d ND 105.9 9.1
2 mol /L TFA 46.8 17.3 64.1 _d ND
a As ' b = (As ) + (As ) ; cND o d TFA
DMA
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12) , 116.2 +3.3 mg/kg(n = 8) 0 % , As
FAPAS 2 z 2 mol /L TFA
FAPAS . Z 0. 3( 3)
, , 31 77
) ) , 12 )
TFA As As MMA DMA
50 % As MMA 2.2
DMA ;90 % (As + ,
As ) DMA MMA ;2 nol/L TFA ,
As DMA 4 1mgL ALB DMA MMA
2 nmol/L TFA As  DMA 2 mol /L TFA 80 8h ,
2
, 2 ,A8 DMA  MMA
2 nol/L TFA 2 mol /L TFA 80 8h
(As +As ), Abedin "
2 nol/L TFA 2molL TFA 100 6 h
91.1% :
301
78.6 mg/kg
67.2 mg/kg
55.8 mg/kg
1 9 25 27 11 10 18 26 16 19 3 17 23 6
LR E G
3 z ( 19)
2 TFA AL DMA MMA
As DMA MMA As
(mgl) (%) (mg) (%) (mg) (%) (mg) (%)
ASB ND ND ND ND
DMA ND 0.973 97.3 ND ND
MMA 0. 007 ND ND 0.977 97.7 ND
:ND
2.3 TFA As (P=0.16, 0.05,
2 nol/L TFA 80 2h : )
, 24681012 14 16 (As +As ) 11.1%,
18 h 246810h : DMA
DMA  MMA , 2 mol /L TFA 80 (P=0.04,
2h , 34 0.05, ,
3 , ), 47.9%,
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3
As As DMA  MMA
(h) (mykg) (mg/kg) (mg/kg)  (mg/kg) (mo/kg)
2 0.045 ND 0.045 0.040 ND
4 0.040 ND 0.040 0.050 ND
6 0.045 ND 0.045 0.057 ND
8 0.052 ND 0.052 0.090 ND
10 0.047 ND 0.047 0.071 ND
12 0.054 ND 0.054 0.129 ND
14 0.041 ND 0.041 0.130 ND
16 0.043 ND 0.043 0.152 ND
18 0.040 ND 0.040 0.168 ND
0.045 0.045 0.099
0.005 0.005 0.047
(%) 111 1.1 47.9
P 0.16 0.16 0.04
:ND p (Run Tes) el
4
As As DMA  MMA
(h) (mg/kg) (mg/kg) (mg/kg)  (mg/kg) (mg/kg)
2 44.2 24.1 68.3 ND ND
4 46.6 17.0 63.6 ND ND
6 39.9 27.8 67.7 ND ND
8 50.5 16.8 67.3 ND ND
10 49.5 19.6 69.1 ND ND
46.1 211 67.2
4.3 4.8 2.1
(%) 9.3 2.7 31
p 0.44  0.44 0.34
:ND P (Run Tes) 81
4 , DMA MMA,
As As
(P=0.44, 0.05, ),
As As 9.3% 22.7%,
(As +As )
1 3' 1 % 1
2.4 BCR627
BCR627 ( ) ,
DMA 150+22.50 g/kg(  As )
0.54g, 2nmol/L TFA
5
5 BCR627
(n=2 mg/kg
As As DMA MMA
50 % ND ND 0.163 ND
90 % ND ND 0.158 ND
2ol /L TFA 2h ND ND 0.170 ND
2mol/L TFA 8h ND ND 0.201 ND
2ol /L TFA ND ND 0.168 ND

:ND

5 ,50 % 90 %
2 mol/L TFA 2 nmol/L TFA
2h DMA ,
8h ,
3
3.1
1]
+
[10] ’
B
(1]
,EPA 1632
(o1 2 nmol /L
TFA DMA
MMA )
As As (As +As )
[12,13]
2 mol/L TFA
, DMA MMA
( 1,
, 50 % 90 %
2 nol/L TFA 2 nol/L TFA
TFA , 90 %
2 mol/L TFA 2mol/L TFA
(
) 1
2 mol/L TFA
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TFA , ,
, , - (LC- ICP/MS)
3.2 (LC- UV - HG- AFS)
[1]
1 1 1 (
[1] , )
,Qesder Hamilton PRPX - 100
( DMA  MMA , AFS
) (4] DMA  MMA

(DMA MMA AL AsC TMAO
(Trimethylarsine oxide)  TETRA ( Tetramethylarsonium

ion) (100 300 )
30 min, 200 , 59 % MMA As
DMA MMA 2 nol /L TFA
:DMA
,DMA

DMA BCR627 2 mol L
TFA 2h DMA

, 8h DMA :

, ’ [15 ,16] ’ 3 4

3.3
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1632 , , DMA
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Spectrometry) (el @/T 5009. 11 ,
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Serum Tedogerone Levels of Aging SD Male Ratsand Hfects of Marine Collagen Peptides
LIU zZhi-gang, PEl Xinrrong, ZHANG Zhao-feng, LIANGJiang, WANG Nan, WANGJurrbo , LI Yong

(Department of Food and Nutritional Hygiene, School of Public Hedlth , Peking Universty , Beijing 100191 , China)

Abgract: Objective To invedigaie the serum tedogerone levd of agng D mee rais and the efect o marine collagen
peptides (MCPs) on them. Method 48 9 mde rats were randomly divided into 4 groups according to their dfferent doses of
MCPs (0 cortrol , 2. 25 %, 4. 50 % and 9. 00 %) with 12 ratsin each. Serum tedogerone was measured a the agesof 12, 18 and
24-month. MDA oontents and SOD, GSHPx activities in blood serum were measured a the ages of 12, 18 and 24-nornth.
Results  Serum tedoderone levesof 12, 18 and 24-nonth-old rats in control group were 0.89+0.16, 0.58 +0.23, 0.30 =
0.11 ng/m. Serum tedoderone level of 4.50% dose group was dgrificantly higher than those of control group and serum
tesogerone leve o 9. 00 % dose group was sgnificartly lower a the ages of 12-nonth. Gonpared with the 12-nonth-old ras,
serum tesogerone levels o al gouypsin 18- nonth-old rats were sgnificantly lower. Gonpared with control group , MDA leve s of
srumwere dgnificantly lower and the activities of serum SOD and GSH-Px were obvioudy higher in three dose groups a 12~
northrold. At 18-northrold, serum MDA levds of 4.50% and 9.00 % dose group were lower than ocontrol group and the
activitiesof serum SOD in three dose groupswere gill higher. The serum MDA levesdf dl the groupsincreased , and the activities
of serum SOD and GSH-Px decreased as the rats got older. Conclusion  Serum tedoderone levd of agng D nde ras
decreased , and MCPs could dfect them as the antioxidants if the rats were treated a an early age.

Key word: Peptide; Qollagen ; Tesogerone ; Antioxidart ; Aging ;Biomedical Research
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