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The presence form and analytic technology of arsenic in food
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Abstract: With the development of modern analytic technology, an increasing number of arsenic forms were identified.
The toxicity of arsenic was closely related to its chemical form. Determination of total arsenic in food was not enough for
food safety analysis, and there was an urgent need to establish appropriate analysis methods for different arsenic forms in

food. Consulting relevant literature, arsenic form in food such as seafood, rice, feed, livestock and poultry meat products,

edible fungus and commonly used pre-treatment, separation and detection methods was summarized.
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HHE— RO, FEAA RS XA (1IPC) (B F
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(V), & 1 B9 WA @ 3% A £ 45 Hamilton PRP-1.
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W T R m e ke, e
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Table 1  Arsenic species in different sample matrixs and the chromatographic condition of separation

FE i B T ik SIS 3 st ERPY

(S AsB (AsC Hamilton PRP -X100 Milli-Q water, FH£h#21# pH =4. 0 [30]
As(IIT) . DMA MMA As(V) 17.5 mmol/L B2 2% i ,pH =7.0

WAtk TMAO ,AsB ,AsC . TETRA Adsorbosphere SCX 2.5 mmol/L MEIE ,pH =2. 65 [23]
As(III) .DMA MMA As(V) Hamilton PRP-X100 20 mmol/L NH,H,PO, ,pH =6.0

RS AsB AsC As(V) (As(III) | Hamilton PRP-X100 A:15 mmol/L(NH,),CO,,pH =8.5 [31]
DMA .MMA B:50 mmol/L(NH,),CO,,pH =8.5

WHE MG 3. As(III) MMA .DMA .As(V) .AsB.  Hamilton PRP-X100 A:H,0, [32]

W 45 AsC B HE-1,2 4 B:50 mmol/L(NH,),CO,,pH =9.5

T P ThBE-1, 2, 3, 4 As(III) ,MMA.  Supelcosil SAX1;Superdex 5 ~30 mmol/L 2 %5 22 v ,pH =6 [33]
DMA (As(V) .AsB Peptide HR 10/30 column 1% Z & /K %W ,pH =3

P -1, 2, 3, 4 f1 DMA Hamilton PRP - X100 20 mmol/L NH,H,PO, , [H& /K {H pH =5.6 [34]

lonosphere -C 20 mmol/L Mg, Fi H g8 pH =2. 6

Fok As(III) As(V) .DMA MMA Hamilton PRP-X100 15 mmol/L K,HPO, ,pH =6.0 [35]

S As(III) (As(V) ., Hamilton PRP-X100 20 mmol/L NH,H,PO,, [36]
DMA MMA [AsB  AsC FHE KH pH =5.6

ek As(V) .DMA MMA Hamilton PRP-X100 10 mmol/L P /¢, FHE& /K4 pH =5.6 [37]

IGE p-ASA 3-NHPAA 4-NPAA PhenomenexLuna C 4 0.1% H & A1 0.05 mmol/L B iz — & #-F . [38]

(90:10)
Ak p-ASA 3-NHPAA 4-NPAA p-UPAA  Zorbax SB - Aq Cy 1% Z.T-H B (97:3,V/V) [39]
X HF 3-NHPAA Nova - PakR C,g 0.05 mmol/L Wiz — & 41 -H E-10% Z 1% [40]
(80:10:10, V/V/V)

X5 P S AsB  AsC .DMA As(IIT) \MMA . DionexlonPac AS 19 A:7K  B:50 mmol/L fRR %k ,pH =9.7 [15]
As(V) .AsA T JE Y MG

BERE As(III) .MMA DMA As(V) Hamilton PRP - X100 15 mmol/L KH, PO, ,pH =6.0 [41]
AsB AsC TMAO . TETRA Hamilton PRP-X200 10 mmol/L HCI,pH =2. 03

£ e As(III) .MMA DMA As(V) IC Sec TON-120 45 mmol/L(NH, ),C0, +3% HFE pH =10.3 [42]

DMA (AsB \ TMAO

Tonosphere-C

5 mmol/L M IE H FRER W +3% W i, pH =2. 7
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To FE GB 2762—2012 (£ i 75 Ye 4y B 4t )
XK 7 S 4 R H o e 2 R o 5 ) s 2
T HGA b 0 T HLRR BR A (LA As 3F) BEATHLE , JLER
HEE Y5025 0.5 A10. 1 mg/kg, AL E ¥ 7 i v 1
B E R Rl R SEBR TR SR
[0]
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OCH,CHOHCH,R
CH,

S

CH,
HO OH

1.R=0H; 2. R=0P(0) (OH)OCH,CH(OH)CH,0H;

3.R=S0,H;4. R=0S0,H

BT OB G O 2

Figure 1  The four structures of arsenic sugar
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%) (DORM-2, f1 % f1) h B9 Bl 4k & 9 8 455 U
17.5 mmol/ LEYREAREE 2% vh i (pH = 7. 0) VE i 3 A1 4%
B As(II) As(V) MMA F1 DMA, DL # 47K (pH =
4.0) fETR B HI 4 BT AsB Hl AsC, 241 it - AL W
K HE-JR T 98O B (UV-HG-AFS) 3 47 7 & I,
Schaeffer 25 ™ DI K A 4R IO, B2 48 14 h, 850, 13
Wi 9B I 5 R FHOAR 3 O B AL - & 2B IR
ik (LC-PO-HG-AFS ) I 5 ¥ 7 i v 8 Rk & W 7%
B BN ASB R EENEH LS YRS,
As(1I1) \DMA Fil AsC Ay 5 2%, 75 22 UL o 4Gy o A
o Brisbin 25" K VR 32 B0, 20 500 5% Bt 6 Bl
R U IR I K AR B X 7 7 4 5 (TORT-2) Fl i
WL 4L (0 B0 25 36 4T 32 30, J HPLC-ICP-MS 347
ME , K AsB J2 FEAFFETLA ; B AF7E AsC . DMA |
MMAA 1l As(V) 78 & B A AR HRIEZS

EAE T 1 L (V/V) R K R O HE
EMCRERER R R S RS, R 3 R, A L
VTR, R e 4 1 65 °C 2 R Vi 4t , TR 4
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RIS P, 1) e RO € 3 - AT B[R] B S ik
(HPLC-TOF-MS) X it 47 2 P , s 2 Ry b 20 It o
McSheehy %5 LR /K (121, V/ V) 48 BUH 35 v i
JEZS, HE A A B 20 min, 5% % B BOR, A EE-K
(9:1,V/V) 4R HL,40 C I H e 5% 25 1, K 5 it o
2 TEB B gl (AE) 5 1CP-MS 15 4 #r &
L As (TID) AT MMA 55 fitfot [] — B i) 358 38 10 >k, £ B8 Bsf
(i) F IR 22, 32 H B s e R 4 DRIt , R B I ) %
FE S AR & W) BEAT 0 PEAEAE R R BRI o 38 3SR
FHRGTHEFH 2,3% (SEC) 5 ICP-MS 5% I B J& T+
P, T LAXT A7 3 o B ol R AT HE AR A AT L 0T S
ST HE BH 2 135 - H 158 25 H3, 25 52 BK BT 3 ( SEC-ESI-MS/
MS) [ 43 M1 45 AT T He e, Madsen 257 g 57 1
HPLC-ICP-MS 1 ¥ AH 4 1%-# W 25 L Bk 5T 3% ( LC-
ESMS) 7 4 M ifg 5 Hh (0 A -1,2,3 ,4 F11 DMA,

H T 2= O Y bR Y BT, RPN S TR AR
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3.2 Kok b A IR s
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ST R R N i Wl NS N7 O T (00 N 4 3
TR 7K A 1) — o F L KU, K R v A 1 ¥ G R 2 2
R, A B2 X ORI S HEA T D0 o 3R
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2762—2012( £ ki v i5 Je M BR i) o A W (R
BBRAN) AT P 0 I T CREK L KORBR A1) v i
MR R 0.5 mg/kg, A KEK KK v T AL R
(L As i) 0.2 mg/ke,

A A RS TR L L (V) B P K A 4R
BURL,70 CTFH#ERA 1 h BHE.O, 7K, 30,45 pumig
FLUE B, e %W AR B 1% - S A W) R A T 9Ok
(HPLC-HG-AFS) i 5 1 KK v iy JCAILA , fin A7 [l i
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SO R co- VR A B L XTIV AR CL B I T /K ok
AL B KRR S b i e AL & 1B 45, % A HPLC
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FARXTHp AL 5 P08 8 BEAT 2 5 40 B, HE T As (TI0) 75
IKYEAN A5 7T B S5 kB As(V) o Raber 25774
BT H =M O R-H,0, KK o F/INE B i
) As(V) .DMA MMA , F§ HPLC-ICP-MS X} #i{k & 4
AT /3 BN E RRE >90% , IR >95% .
3.3 TR E & A TR S

1907 4F, Exlich %" % BT W6 /K b L, A I fil
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RUUE . REQM MG EE R (FDA) T 1964 4
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B G A KR, R ERE R 1996 AR St E T A HL
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ZHTFEERFL,
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AT A E B EIEAS . A LI 5 3 2 E R
ERmIE /Nl N N N N N S e RS
il 45 6 LG0T, S SO B A ZE L, {8 B 4 b AR
s ZGe T L A LA 7E R R b T g
YR AP RN IR R N A R
FEARE B S AN AT BLA R A R s
FEAE 9 HE BT T4 B2 o 3 23 o a3 s gy,
Mmiis Y 2R EEY .

e GB 2762—2012( £2 & i v5 Y My BR 4k )
R A A B PR R i TG LA BR B (DL As 3F) A
0.5 mg/kg, o & 1A Kb f 1A= A o 49 % 4%
P AR 7 G RS W B AR T ™
RERLE o AR SE XY 2R P Y p-ASA AR IR RN
0.5 mg/kg, HA @5 R AP E T 25 Fh & 7= &k
) 3-NHPAA Fl p-NPAA (1) fo VF 5% B4 & 0.5 FlI
2 mg/kg" ™", BT A HL I ) R AR T T ke R
WA T

MRS TR AT 1 L (V/V) B K A R
R, R FH R B B [ A 2 JBORE ¥ Ak R o, ST T [
HE A B - 12 255V A € 3% 12k ) it 9000 2 ) sk R ) p-ASA
p-NPAA Fil 3-NHPAA (¥ 43 8 J7 ¥ o = Ff fift 1l 50 %
ER L PEJEE 0.5 ~ 50 mg/L, AR R >
0. 999 ; 4 H FR 43514 0. 095 .0. 18 .0. 19 mg/kg; RSD
<0.51% , CHEN %" 5% H 1% 2,k -H [ (90: 10,
V/V)VEBRIOR e dhs , B8 75, 850, I 2% Cu, SO, Ui
VERR L, PR, B0, 25 AT AR A E R
RO AR 2 3% I T XS R R R R RE R p-ASA
3-NHPAA . p-NPAA FiI p-UPAA, fin 45 [0 4 % 7
81.2% ~91.3% Z [, ® k=% @5 T HPLC
U 72 3G B rh 3-NHPAA & ik, B i 26 513 R HR I
AR LB MG, H Nova-Pak (35 4E 4325 . Bl &
2 U SRR T B YA A AR BT X X8 PR R i 4T A
A B DL IR B R K VE R i B A B R T

Sy BTREBEAT 43 B8 5 ST T R A2 p-ASA (As(V) |
As(III) .DMA MMA  AsC FII AsB Z£7 Fhip L 25 09
HPLC-ICP-MS 43 ¥71 i,
3.4 gHETMEYIES

BHE AR, M B FREE W ANRE
e R i, 7E SR AR 0 K R it 35 47 18 5 AR (S
(R Y R AT 4R, T 2 bR E GB
7096—2003 £ B T A bR ) 7" b L s E £ B AN
T i A i R 2250 0.5 F1 1. 0 mg/kg, #E
MBI T2 I RO 2S5
As(IIT) As(V) MMA DMA TMAO & AsB F1 AsC,

Slejkovec S B K (9: 1, V/V) #2253
12 h, B0 T K E W, 1 0. 22 wm #52%
VBT , 2 B-BH B8 7 22 A 4 B9 T BE 4k b i b B
A, 5% UV-HG-AFS 47 T Il & . Larsen 21 Jj
/K (91, V/V) (0 i BB B, 20 0 7 £ R
TR AL A WK A, & IR B 4 AE (8 AsB
TMAO, iR KAWL G YIEE .

FRT, £ B v Ak ] A I 3 4 0,
B — 2 e TEBFSE .

4 BEREYR

iYL SRR K 2 B AT iL & YE
B IIARUEY) LR H /D | I8 8 AN BB R H 45 K A
M TAER K . B ETE NS PR EY BTA As(TIT) |
As(V) \MMA DMA AsB f AsC, EZ b E it & B
FWFSE BT d . X T p-ASA | p-NPAA  p-HPAA FiI
3-NHPAA X 647 i ity 506 B85 322200 7 1 A /) .

£ [# Sigma-Aldrice /> ® 758 As(IIT) (As(V) .
MMA .DMA 1 AsB, H A HDG 4l 25 Tl bk X 2+ 78
B p-NPAA & A B p-ASA . p-NPAA F 3-NHPAA X
I8 2ok A A8 E Dr. Ehrenstorfer 22w,

HY T AHOE 254 LU A AR 2%, — M R AR 7 1 vh
PR LA &, B ETAR WAL AT 8

5 RE

WAL & ) BT 25 X T ff Bh 7 2R 58 b 19 i
R WAk BIAE YR P A AR DA R i B A T L
ATaHEEmEL. mawESH ke
2 o B R B R B AR 4k . i T AT R
B JRIBR , GB 2762 —2012 £ il i i5 e ¥ B & ) AL %)
BEPEBCR A TCHUR AT T BRI, % — 2641 75 P ) i
A W3 A A BT O R . A 2009 AR A A
AW T AR B BRE DT 2 GB/T 23372—2009 12 i .
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Genistein has a variety of biological activities,

such as estrogen,

This review focuses on the anti-tumor activity of genistein derivatives,
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and provide the basis for molecular design for the purpose of anti-tumor prodrug.
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