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rh e 45 5 M R (5] AT A2 40 4 B T 35 0 TR A AE ) 7

Fex, HaEwl, ¥ %,
(L. AR RN, 1

AR, #ERAET, &

2013065 2. Ay AT B K™ il IR DR o 22 4 KU DA S 0 2, 1 g

1,2,3
B

201306 ;

3. LIRS i I TR T AR BRI L, L

201306)

B E: N TR RYEEE (Eriocheir sinensis) AN[a) ] £ U CHERR JPBEIR A PA) B PR (EH DY) AR KR
PEARIEZ S IVt BB 5 O AT AL, 730 SR FH P SR £ 25 1 1 PR R A R AT (i - U 5 45 1A
BREE AR T AR S B AN TR] AT R SR R PR S IRV PR R 35 i 45 SRR 7E M
AR t R IUPE AR > AT BRAR > PR P (BB A > SiF PR AR 3, LA 035 22 s R R v 5 0% {55 o 5 BT IR
Ji > PP BRIA > BH A PERR S, BAT 35 22 e s MHEE RV AFE B S [ ] £ ZH R 5 et Bt A o o A 30 R 2
TR 8 AN i A R U B AT IR e 5 AL TR RS S 97K FELA L 6 Fh
IKIEPER BT 73 EE A 83.3% ~99. 6% , PERRFIATIRARZHZ b 6 MUKFEVERIAY 17 70 L 18.8% ~51.8% , LA
HAGVENR S PRE L RORIEVER 70 A R 2250 0 FEVEN (ME) FTFIBRIR CHE 2 ) LA IR 3 B e
T 14.3% ~72.6% ,3 ANHGURHETE B 1T 20 U IETC 2 25 57,3 AL G b B & 5 15 AR L 241
ZURBR & R IEAR S, S AR GUIR G & TG IEAN G E . AT L, AR S A ] v 2 SURV A 3 d A7 A 22
Sk R LR LA AU 10 2 S R ( AsB) SR P PR A 9 S B0, fE PR RR OHE) FTF I 4

LT AE— 2 R IR TER o

KR PR R KRR R ER ;oA E

FESES: S912; Q 657.63 MEFRERG: A

R —MRERITR, MR IR
KRN HERR BT K BRI rp ) B R AT, TR
Ph As (V)FEFED o K MR b K R 28 S R
7 AR JCHLRR W W B A o A LR JF B
Wrae A% 32, NI XH K A2 R 28 R G A B
B R P O T AR AL MR AS T
ML AR S G TP TR R ER [ As CIID) ] Fnfif
BRAERLAs( V) 1, LA HLAS SR, BT A
TEZK G PR P 0 JSE T g DA K T A RN A
B KR R R (AsB) )& K 2%
AR FEAPULE 85 5B 5 90%
DAL B RH S BN D R TCTE 1o AR, oL A
I BAT R, [ PR AE BT TR (TARC) K fif
FITEHLEAL A A2 5 — R BUR Y o R

s B EE: 2021-07-25 & E A4 2021-11-01

PERRAL S W) R A7 E T /K A 2R W R 5T st 1 3 40
W) FEMIE RS, HRTRESE 32 S AR R AR
Pyrb, CSEE Y 40 ZFP R, (H 2 ¢ TP R 1) 7>
A AR GBBR A B TE R LA SO R S5 AH R
YU SR A R ™ E & I T 7 (Seylla
serrata ) F1 = PR T #& ( Portunus trituberculatus ) A
(] ] 2H 2L UK S R 2, 25 R 3R ] i
R LD AsB O £, AsB LR & & Y
60.9% ~99.4% . RHLTFAE PE T AR AT A
P IIEAS J o3 A, A SRR i v] £ 2H 2P
i 0 v LS e ) T AR DG, MR AR A 2

ARG A R T LA A2 TR AR Y
( Eriocheir sinensis) 3£ H KB SE , L P 1L
Gioefr R NI E &  LIU 5T 1 rp ey

ELWB: K E LA TR (2018YFC1602205 ) 5 I ¥ 17 B 2 57 AR 22 5 2 1 77 = BL 42 Q8 47 33t &7 A&l 9t B
(19391901600) ; b HiBHEC AT H (PARHE T (2017) 2 44 %5) 5 i #EZ B SRHHEIHH R (2017-01-07-00-

10-E00056)

EE®IIT: 5F AOC(1984—) 35 LA, BHSE 0 1) K™ B 22 4 SR . E-mail :2yqi@ shou. edu. en

BEEE: B 5 ,E-mail:yzhao@ shou. edu. cn
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2RSS SRR K IS TERE A, B
JEHEIS 0.25 ~1.66 me/keg(JEJF1E) , AsB J& /KA
PERRY B8, H R H A S8 i T R Y
W B HRAE e e B AL 2, iy F IR R R
Ji L PR 2L R 53 22 S K 1 AR L AN [] T
B LUK B i 75 1 S 0 B 50 4, A F
FE53 M v A 8 % T A (W] AT A 4 b oK s PR Y
WRAFIE A i, [P BIF 9 1 e OB ) R J
R T 55 06 1 R KT 22 T8] 6 R RE A O
P, Sy h AR G B R A [A) v] £ 412U 0 3R I RRAE 43
A S A S 4 o

U BRI

1.1 #E5itH

2017—2020 4F 10—11 H RAEZLH L L
I VLT (AR R YL W R A5 e e gl R
F BRI DX I U [ M (202.0 £6.2) g,
MR8 (220.0 £7.5) g ], AS[R) HLAS rh A 48 2 8
i LRSI T 2020 4F 11 R F il 4R 7 [
Bk r=dit & i b (= b B 3R) | ASTR] 48 3 Hh 4
Y T o B R TR B S R LU AR R
2020 4 11 HRET 8 Mo

AsB bR HEY) BT (GBWO8670 ) . DMA 45 ¥
FRUEY) T ( GBW08669 ) | AsC ( GBW08671) . MMA
SRR IEY) BT (GBWO8668 ) (As (V) i W bn HEY)
B ( GBW08667 ). As (I ) ¥ Wi br #E Wy i
( GBWO8666 ) It T [ A7 (.4 J& S H F A1 kLo B
Wk oty B DU A ( GBWI10023 ) Fi K MR
(GBW10050) A= 4 143 43 b vE ) S5 Wy T 1 3K )
B BR A~ 82 9 T 5 A £ 2 U R OE 845
HEYI T (BCR-627) g Tt st t 2 R E R
FRA ] (NH, ) ,CO, (3% 4f) W T BT 4 T a5
() AR ] H il IE G be . =& b (3
o pkal) fy 7 E Merck 28 7 Az 7= 5 SR (M9 4l)
FH b2 3 SR R By A R R AR T
1.2 NFE5E&

Vanquish # {5 08 AH €235 4% ( 3¢ [ Thermo
5] siCAP Q H R & 45 B8 AR BT (36 1
Thermo 73 w] ) 5 14X H-2050R &5 2 2.0 L (8 e
WL LI AL T R AT BR A W] ) s MS2 g &
i (T IK A7) 5 AL204 B K7 (G AR
- FER 2R A PR R 5 B T VENL (77 i 1
BERAE 75 A A PR F] ) s CEM-MARS 6 fil )%
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THMAL(SEE CEM 23 ) 5 Milli-Q i 47K ¥ Ak
(3£ [ Millipore 23 7]) .
1.3 Ak
1.3.1 FERHIE
TGRS VE T A e U AT A
B AL FEPERR R AR P BE R A 430 5
G —40 C YK RS FH .
1.3.2 ARGl B AN ) ] B 2H 2 A ) o
iz GB 5009. 268—2016 { £ iy 4 4> |8 F 5 i
BT R IME Y WE B AR EAT R SR
fif FRHLO0.2 ~0.5 g(HEHHZ 0. 001 g) T il iH
fEfE, A 4 mL R AT 1 mL XA /K = i 5
TR, i L% A JE TR TR A, 76 1 600 W I
R EETFHE 180 °C (25 min) , 7E 180 C F1H
i 30 min, 2R J5 IR = =00, R H G 4l
IKEAZE 25 mL, fif EHLINE . BAFE L3 IR
AT, R B Bl A b ) 2 A, SR B DL FIR
WAV R B s R R AT 25 SR T s o, R i
TR 000 7 RIORR O A A 25 L3R 1, 25 R 3R W]
PR SR i 108 e 0 S # E As ARV L P
VLR A 1CP-MS 7 J7 VA HER B 5 -

®1 REHRSHISENNE
Tab.1 Determination of total arsenic

content in quality control samples

FRiE(E WE

FRifEY) 5T AERT A7 i 25
Standard Measured .
Standard lue/ alue/ Relative standard
material vaue vaue deviation/ %
(mg/kg) (mg/kg)
F3 01 GBW10024  3.60 £0.60 3.50 ~3.92 4.32
FKUF GBW10050 2.50 2.39 ~2.58 3.13

W S A« PR RO TCP-MS i 52 4%
114k, fd 7Li >50 000 .59Co > 100 000 .115In >
220 000 .,238U >300 000CPS .140Cel60 /140Ce <
2% , LNV R S8, 2R 2 R T T
T4, £F 59Co /35C1160 > 18 .59Co > 30 000CPS
J B 0 A 9B TCP-MS 2, I R N AR T &
73Ge FEATHLIE
1.3.3  rpARg s i R [ W] £ 4 UK i TERIE 25
e

%7 GB 5009. 11—2014{ & fh &2 B R hr ik
£t b A A K TE LA A I s ), SR A HPLC-
ICP-MS 1B FH-HE AR I 5 7K i P 250 R S R
ASRTAL RS Tr A By T W R - BRI



4 11 35 BT, 45« A 48 %6 88 AN [6) P 2 A T 2R 43 A AR AR 4 AT 1007

1.00 g BEfH (HERIZE 0.01 g) , B F 50 mL B0 4
L A 20 mL % 0. 5 mmol/L( NH, ),CO, &,
ek 5 min, B T HIRE A KA b, B A 30
min, FEH(SEEE ;10 000 r/min B0 15 min, HYL 10
mL F i RCE T RO L IA 10 mL IEC B,
JiEPE% 5 min J5,10 000 r/min B0 15 min, £
FREECK., R EE 1R, R 2E
W, 20.22 wm AKAHPERE U85 EAL#r . B4
FERE 3 UCPAT 4% W] — B 05 AR 2 F ik

Fx2 KBRMEMESHITUBSH
Tab.2 Parameters of water-soluble arsenic

speciation analysis instrument

& FESH BOEME
Instrument Main parameters Set value

Dionex lonPac AS7

it (4 %250 mm)
HEFE(AFR 20 uL
HEifR 30 C
£
HPLC /Jfﬁ: o A #1:5 mmol/L (NH,),CO5;
( Vanquish) NRSILic]
B #:100 mmol/L (NH, ),CO;
T 0.8 mL/min
e T 0 ~3.5 min 100% A;3.6 ~8.5 min
BEL B 100% B;8.6 ~9.0 min 100% A
RF Z% 1548.6 W
ICP-MS BHR 13.90 mL/min
%A s 0.79 mL/min
(iCAP Q) FibR 1.17 mL/min
Q Cell 54 4.3 mL/min( He)

1.3.4 ey e v (ME) FH R 20 2R 7
(e IO/

ki A 3B S % SELE 2517 (1 75 s
VEVARE , J Jol) VB BB v A 3 2 B P i (M) L AT
JE R (W HE) 2.5 ¢ %50 mL B0 A T ARTOMA
2.5 mL G4f} .5 mL HEE 2 mL 4K, #75 2
30 min, FR S5 4 A S A A IS U8 R AT
U BRI 2.5 mL {1 1.5 mL 8 4l K IS U,
KR E AL 2 50 mL B0 H, - 40 C¥ ik 24
h, kB Z &5 4 000 r/min .0 20 min, 7% |
JEIKABES W, B T 2 NE AR W #8 22 100 mL 3
O ,45 CHEAS s 75k 2 E 1R B A0
B o BAEEMK 3 UOFAT, [FIB g Bise . FR
AR A BT, Ve IR e vh I 7 Y 0
T3 A A o I AR M AR 4 ) B R 2
P47t 8. FRHCO0.2 ~0.5 g MR (R =
0.001 g) , folclBe TH A f o St ) 25 i, 3fe LAV A

14 5T A5 B B v S i, SRR S A3 IR
FAT o
1.4 HEFKITE5HH

K] SPSS Statistics 25. 0 % {2 4b B | 45
RUSEIE « bR 22 3R0R , 4L iR S R 2
ANOVA 55, P <0.05 i % 2% 5, 5% Origin
2019 BAHER

2 AR50

2.1 FEFGEERFAR|ALSMESEHNE

%23 H2017—2020 4F 10—11 A Rtk
GBI N TR] ] A S B I 2 R A
HOE A I R IE IR > IR > R
BRI > H A S, HA B 25 (P <0.05) ;76
T vh SRR B R IR > RN B >
B e, HA B 2R (P <0.05) ;4
TR i T AT Dy M R SR A
5.5 f%, A B #E2ER (P <0.05) ; MEREJIF e 5
T I ST S4B o T I 2 S s MR AR )
VAR S N TR AR N SRR E S LA
E25 (P <0.05) s HERE R P PR SR (5 i
L R P L AR A B I I 2
o SiRKRW PGB AR AT AL H —
FE ARG Gy, e 8 9 A W) T (2 41 21 rp S i
ST RATAE 2 St | O 5 M ) M R A
WA RE AN, FEEZARER s
1 1% 5 TG B B o, X TE AL ¥ B (R 0. 5
mg/ kg (JRJFitR ) 1, AR Y AN ] 2H 41 R
& m#hm T 0.5 mg/kg, P A 46 X} AR 44
IR ST 08T
2.2 FAEMEPEFEEIRATRALLHE
EMNE

24 52020 4F 11 H SRAERYAH A A [RIEE
T HR AR RS TS [R) TR 41 2R ) g A
FEMERE HERE 4 AR [R RS B A AR 0T o 1 3
TS AR AT 2R i AR S R W
R TEMERE 4 AN [R] RS v, A [A] AT £ 2 27
S E F, >F, >F, F, HAREZER(P<
0.05) ; TEMERE 4 AN [ HUAS Hh, A [] W] 2 2H 21
fifi & & M, >M, >M, M, HAF R &EERF(P<
0.05); M F, [(100. 3 +5.85) g 5l M,
[(100.3 £3.77) g] M F,[ (135.4 £3.21) gl 5
MEMV2[ (133.4 +£3.95) o] HiA%— 2, A& G
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REZES MESTEAA ST REFRTE A MIRBE, BAREER(P<0.05), 5%
BEMHI(P <0.05) o WRFELEREZW, F—r= 4 LIRER B AR o B B e IR oA 85
W[ —Z A R RS 25 PF B MERE LU s 5 v, USRS RIS ) B LA T D £, SR A
EAHRMOUR . FEMEEE 4 DR P AR SR AR AL K R IR IR A LR X e
ARSI > IR > P BREA > B A IOE PR P AR SR AN R 4L 2L B R R R
B HABFZES (P <0.05) s 7ElfERE 4 ST S22 s sz —.

Sl P4 (L AR S BT R > AR RS > i

x3 PEGEERAEATRALSMEENE(RRE)
Tab.3 Determination results of total arsenic content in different

edible tissues of Chinese mitten crab( wet mass)

N ,‘é S A A Eﬁ A~ EL
) 120 R A i i
Gend Oreanizati Number of samples Average total Total arsenic
ender reanation tmber of sampres arsenic content/ ( mg/kg) content/ ( mg/kg)
P 80 3.05 £0.96% 1.43 ~5.64
s RPN 80 1.67 +0.66" 0.32~3.58
M NG 80 0.85 +0.46"" 0.15~2.85
Female crab
Jhi ) 80 0.84 +0.44"F 0.16 ~1.61
il 80 0.56 £0.49" 0.25~2.63
TR 80 0.55 +0.31° 0.35~1.25
) i 80 1.72 +0.84° 0.86~5.52
et NG| 80 1.29 £0.75¢ 0.72 ~4.78
Male crab )
i 1) 80 1.17 £0.830 0.24 ~4.14
A 80 0.73 +0.36" 0.31~1.84

T Rl =R R RS FRFORA A B 25 (P <0.05) , [FA—FIAR R E FHFOR AR 2Z R AR (P>0.05)
Notes: Different capital letters in the same column indicate significant differences between groups (P <0.05) , and the same capital letters in the
same column indicate insignificant differences between groups (P >0.05).

*x4 HEFHERETARAMEPELAEEREAVTRALLHEENE(ERE)
Tab.4 Determination results of total arsenic content in different edible tissues of

Chinese mitten crabs with different specifications in the same place of production in the same season ( wet mass)

PR ks R FEA K S5 & Total arsenic content/ ( mg/kg)
Gender  Specification Body Number of PR P &R Jhg A HA
mass/ g samples Gonad Hepatopancreas Body meat Leg meat Clamp meat
) U Ty 75.8 £3.46 10 1.29+0.046“ 0.73£0.067" 0.30 £0.030% 0.32£0.042% 0.23 +0.038%
kﬁ%e W F, 100.3 +5.85 10 1.34£0.035% 0.77 +0.052°" 0.34 £0.023“ 0.35£0.058% 0.25=0.035%
crab Ut ¥y 135.4 +3.21 10 1.42+0.012™ 0.94 £0.015" 0.47 £0.019™ 0.44 £0.019™ 0.31 +0.021™
I F, 167.6 £1.82 10 1.51£0.021% 1.12+£0.017* 0.55 £0.020" 0.53 £0.030" 0.39 +0.018™
‘ HMEM,  100.3 £3.77 10 0.10=0.011" 0.38=0.037" 0.19£0.026™ 0.21 £0.031" 0.12 +0.027"
ﬁ% T M, 133.4 +3.95 10 0.13£0.010" 0.41 £0.027" 0.23 £0.037"™ 0.25 £0.026" 0.14 +0.026™
erab HEM;  176.2+2.39 10 0.21 £0.012% 0.54£0.011% 0.31£0.026™ 0.32 +0.026" 0.23 £0.035™
i M, 199.2 +3.96 10 0.31 £0.015” 0.65 £0.041™ 0.39 +0.037" 0.40 +0.036" 0.32 +0.039"
T /SRR R S FREFORANA P25 (P <0.05) , [/ 3[R RS FREFR 40 22 A B35 (P >0.05) , [/ —47 ARG 8

FRA LA B2 257 (P <0.05) , [l —ATH A/ NE TR R AR 4180 25 5 A B2 (P >0.05) .

Notes; Different capital letters in the same column indicate significant differences between groups ( P <0.05) , the same capital letters in the same
column indicate that the differences between groups are not significant (P >0.05), and different lowercase letters in the same row indicate
significant differences between different organizations (P <0.05), the same lowercase letter in the same line means that the difference between
different organizations is not significant (P >0.05).

2.3 AEFH PRy RN TIRIR B S Hh B G R RS R R R T R M A 0 S
ENNE SR MR PE IR M R IR R T A iy
5 W 2020 4 11 ARERM S MM 218 H HJ9(3.15 £0.66) mg/kg. (0. 56 +0. 17 ) mg/kg .
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4 34

F BTG, 5 ARG BN R ] £ L SR TR AR AE 3 A

1009

(1.67 £0.62) mg/kg, Wil R M hAEGEE
PN CHE HE) TR AR B X4 (8 55 o fees , 2030l
(3.91 £0.73) mg/kg, (0.65 £0. 16) mg/kg,
(2.39£0.48) mg/kg, RN ARG EHE Ik
i e ) T Tl B S 289 5 S e A, 43 30
(2.50 £0.50) mg/kg, (0.51 £0. 12 ) mg/kg,
(1.36 0.58 )mg/kg, BRUTILAA_L#ETAh, I
b AR G R R (M) T I A P 5
RICRE 2. MERE R IR SR 2 (R WA

SHAE A =5 (P <0.05) , Kb iz
o 255 . 10—12 HJ2 A5/ h e g
B 1Y < N B, MR B (PR + IR ) A0
R (PRI + PR ) AL R A K P 4 77
BB, — Bt 2 A AT B FH A 1) 8 i 2 X iy 2L
CERREPRIGHCE SIDEEE S VAR L R
[ei) 25 3 v e 0 2 ST P T BB v i
AL A R E I KR

x5 AEFFHPEBEEERMFRREAHSENE(ERE)
Tab.5 Determination results of total arsenic content in gonads and
hepatopancreas of Eriocheir sinensis from different origins( wet mass)

WHEE A .
. SRR N
BEVEE MR Mo A R
RN iR 3 SRS AR M{:j; ER Ui JH A qziggbi T
FEAHE  Average content  Range of  FEAKIR Average content Range of FEAR Average total ‘Earl e of
7 Number of of total total arsenic  Number of . fgt t/ ) . total arsenic Number of o 8¢ tent  total 8¢ R
Origin female arsenic in content in  male gonad ) (.) (?a' content in hepatopancreatic arseme fcon ent ol larstefnc
gonad gonads of gonads of  samples/ {I:lsemc‘ 1;1‘ gonads of samples/ henat 0 veas/ h (’(;n [?n )m‘ Y
samples female female crabs/ (mg/kg) ¢ © lé'(m‘.ul: y male crabs/ (mg/kg) ep? 01:111kt,r§’, as epzl Opdnkf)eds
crabs/ (mg/kg) of mae crabs (mg/kg) me/kg me/ks
(mg/kg) °
(mg/kg)
L4 Anhui 12 2.83+0.718¢ 1.98 ~4.51 12 0.52+0.13%  0.41~0.83 24 1.41 £0.6185¢ 0.32~2.57
164 Hubei 13 3.53+0.66% 2.31~4.96 13 0.58 +0.11%  0.42~0.76 26 1.82+0.60% 0.82~2.97
LA Jiangsu 27 3.47 £0.75%  2.15~4.66 28 0.57+0.12%  0.39~0.88 55 1.85+0.63%  0.75~3.38
VLPG4Y Jiangxi 13 2.76 £+0.62B¢  1.89 ~3.95 12 0.51+£0.158  0.36~0.77 25 1.41 £0.438C  0.49 ~2.18
11445 Shandong 9 3.01 £0.548¢ 2,33 ~4.97 9 0.53+0.118  0.45~0.81 18 1.57 £0.495¢  0.84 ~2.62
1l Shanghai 16 2.50£0.50¢  1.56 ~4.11 16 0.51+0.12%  0.35~0.76 32 1.36 £0.58C  0.45~2.74
W14 Zhejiang 10 3.96 +0.734  2.36 ~5.64 10 0.65+0.16%  0.38~1.25 20 2.39£0.48% 1.36 ~3.58
4 Hunan 10 2.93+0.615¢ 1.88 ~4.21 10 0.52+0.10%  0.39~0.85 20 1.46 +0.305¢  0.56 ~1.88

T SR RRE F 2R A BE 2SR (P <0.05) , SRS FRFRAMERABE (P >0.05)

Notes: Different capital letters in the same column indicate significant differences between groups (P <0.05), and the same capital letters in the same column

indicate no significant differences between groups (P >0.05).

2.4 HEFBEEARTRARKZEMES
E

6 RGBT A R H LUK RS
Y e 45 0% P AR R ARG I AsB L35 B A
EEH0.21 ~1.65 mg/kg; 7TEMERE P AsB ¥{H &
et NN I e N e AT U S
HAEREZEF(P<0.05),MEHN0.21 ~1.65
mg/ ke ; FERERE P AsB K(H & R BUAR A BB >
JTIRIR PR > PRI E, HAT 2257 (P <
0.05) ,MEME M 0.17 ~1.58 mg/kg; DMA H 7E
P B R IR BRI PP A Y A R i e
AU TR 9 15 0 T B 2R 46 42 i DMA, DMA 7
AR R I £ b B B D AR T 5 AsC ZEAR ]
HLPAR, S 0 ~0.82 mg/kg, AsC i
TE S B EH SRR A A A A 2, i BR AR

OB ARG 2 B, T Rl bR R 0 Al R 3
WL, A A AR A0 38 43 1 A 8 TE HL A MMA 5§
DMAM®' s As(IID) il As (V) 437 I i /0 A i
Fih, Al 0 ~0.21 mg/kg, B4 i B K A
TEANRERT K= S TEHLAN R (0. 5 mg/kg)
TSR MR A P L P L I P K U M B 1 R
83.3% ~99.6% , WM (A A B A LB A K 9 P
()77 5k 86. 7% ~98.2% , TC b5 25 5 s MR A RIS
T TR HR K A P B 5 H21. 1% ~51. 8% , Mk
PR LT I B K E B ORY A R R 18.5% ~
49.8% ,T6 35 25 S 5 W R0 M A PR IR A L I
PRI P A f 5 e T T R M K i
R 5 R P AR R I AR o A — S R B
VA ERI
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Tab. 6 Determination results of water-soluble arsenic compounds
in different tissues of Chinese mitten crab( wet mass)
o AsB AsB DMA DMA AsC AsC MMA MMA iAs iAs 6 il
FEASR: s R e CPHEE SR CEERE SR R s SRR 3% ok
5] Number N Average AsB Average DMA Average AsC Average MMA Average iAs i
Organization/ sy
Gender of (me/kg) AsB Content DMA content conter}t of  content MMA content cor}lenl content A
samples content/ range/ content/  range/ AsC/ range/ content/ range/ of iAs/  range/ %
(mg/kg)  (mg/kg) (mgke) (mg'kg) (mg/kg) (myke)  (mg'kg) (mg/kg)  (mg'kg) (mg/kg)
HEIE 0.58+0.25C 0.21 ~1.04 0.14£0.09 ND ~0.32 0.06 +0.04 ND ~0.11 0.018 +0.013 ND ~0.043 ND ND  21.2~44.8
s JFBRE  0.56£0.23¢ 0.22~1.13 0.12+0.07 ND ~0.17 0.08 £0.05 ND ~0.32 0.012+0.014 ND ~0.040 0.09 £0.05 ND-0.21 22.6~51.8
Female 21 AW 0.75+0.338 0.30~1.61  ND ND  0.11£0.03 0.03 ~0. 16 ND ND ND ND  85.4-~9.2
crab BB 0.74+0.298 0.24~1.65  ND ND  0.12+0.060.03 ~0.21 ND ND ND ND  8.2~9.6
B 0.54+0.25¢ 0.29~0.87  ND ND  0.04+0.06 ND ~0.13 ND ND ND ND  83.3~%.2
PR 0.27 0,168 0.17~0.56 0.06 £0.03 ND ~0.12 0.05 +0.03 ND ~0.08 ND ND ND ND  25.5~48.6
Pz JFEEIE  0.43+0.13D 0.21 ~0.81 0.07 +0.04 ND ~0.11 0.06 +0.04 ND ~0.15 0.014 £0.013 ND ~0.038 0.10+0.06 ND-0.25 18.8 ~49.8
Male 21 KK 0.8220.35% 0.59~1.48  ND ND  0.08+0.040.03 ~0. 14 ND ND ND ND  8.7~97.4
crab Al 0.84 £0.30% 0.47 ~1.58 ND ND  0.06+0.03 ND ~0.13 ND ND ND ND  87.2~9%.5
P 0.45+0.210 0.32~1.39  ND ND  0.05+0.04 ND~0.11 ND ND ND ND  87.8~98.2

TSI RKRE TR A4 B2 5 (P <0.05) RS RKE FHE#RR 4 0 22 AR (P >0.05) 5 ND FoRAFHH o

Notes: Different capital letters in the same column indicate significant differences between groups (P <0.05), and the same capital letters in the same column

indicate that the differences between groups are not significant (P >0.05) ; ND means not detected.

2.5 A EEERR (M) (BTRRARAS AT & &40
ERESMEE
PR 7 AR OHE AR R 8 T IR L S URR W5 5
R e TR R U A R AT
IRV R 8 T R A% F N WS ) Y- 3 5 3 Dk
9.76% +1.57% .38.85% +4.58% ,39.97% =+
7.33% o WEBEVENRE G 5 MERE R ST B IR
B & A 4 22 5 (P <0.05) , WEBE T -5
TSR AT IR G 17 75 TG W35 22 5% (P > 0. 05 ), Jif
BRI 7 49 (L 35 2 24 g P U U 4 (L ) 4

5o SHEREPE IR M VA S T IR it i 17 v A e )

5 R R R g A 2
36. 35% =+ 14. 25% . 39. 21% =+ 10.09% .
46.32% +12.23% ,3 /> LU iR ¥ 1k A A i) 2
BILRFEZEFT(P>0.05), 45REVINFHARAL
(HE 8 ) M 5 6 TR R A () , R PR |
HE TR RIVERE 8 T DR IR A 2 5 A — 2 B IR v 1
i, AR AR Y 5 Y O 14.34% ~72.59% ,3
AP AR S Y B TG W 2

x7

hEGEBEARAL RS EMETELMEENESER

Tab.7 Results of determination of fat content and

fat-soluble arsenic in different tissues of Chinese mitten crab

N
s LRk W REWG & M S g
Oreanizati Number of Fat content/% Fat content Content of fat-soluble Content of
reanzation samples al contenl/vo range/ % total arsenic /% fat-soluble
total arsenic/%
-
AL 21 9.76 +1.57" 5.09~11.93 36.35 £14.25% 14.34 ~50.91
Female crab gonad
A T
M{&}ﬂ:ﬂfﬂi 21 38.85 +4.58* 29.03 ~48.09 39.21 +£10.09* 21.44 ~61.72
Female crab hepatopancreas
it i
HEBE el 26 39.97 +7.33% 18.51 ~49.65 46.32 £12.234 15.92 ~72.59

Male crab gonad

RS RRE FREFORA A 8% 225 (P <0.05) , FA—FIMRRE FRFR A ZR AR (P>0.05)

Notes: Different capital letters in the same column indicate significant differences between groups (P <0.05), and the same capital letters in the

same column indicate insignificant differences between groups (P >0.05).
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2.6 WA EEEMR (M) MFRIEPLHESE TRAEFEEF(P>0.05), HEEEMER BRI

EHEMERAESMEELAEXR
AR SR T 1 T COHE ) R JBR it v 5
E5RH N R AP S A 1 G R DL TRT L R R
(n=21) MEEEFTIFENR (n =21) HEREFBRIR (n =
26) FE S B B 1. 43 ~ 5. 34 mg/kg,
0.55 ~2.99 mg/kg .0.34 ~6.03 mg/keg, #H W i N5
R B AN Bl 5. 82 ~ 15, 38 mg/kg,
0.49 ~3.20 mg/kg.0.64 ~5.52 mg/kg, WEAEH IR
O 17 A AT v T M AT R A e e
NG T S & i, A 325 7 (P <0.05)
T T JER i Mg 1 s e 5 i 5 e T R R i D7 e

TR T8 I R T 5 5 A L A D v R Y
W IEAH G, R R W N iy =2. 557 Ox +
2.966 4,R* =0.709 3[ & 1(a) ];y =1.009 5x +
0.000 7,R*=0.856 2[ & 1(b) ];y =0.721 8x +
0.370 5,R* =0.896 1[ & 1(c) ], &5,
Ji (e ) NI AR 2 2 i 5 ey, HL IR v M B
il BB R . SELE 255V 5E T 26 AN fa fh
JHFAE i B AR £ P9l v S 1 5 o, B £ £ T B
it 5 £ 5 A 7 A 3l R Y B R I A DGk
(R =0.80) , 5AWF545 AL,

female crab gonad/ (mg/kg)
(a)

E1

female crab hepatopancreas/ (mg/kg)
(b) (c)

A B BRI RR (M) MAFIRIR S M S ESHENEREEMIBNEMEXR

+ +© -
& o) €45 e
3 - S 3
w515 s HEsE 3 " 5 5
b1 o e %% qu o y=0.712 8x40.3705 -
=258 aNe EE8 258 4 R=0.8961 "
HeX 10 A y=2.5570x+2.9664 W5 2 w2 -
58 . v 7 R=0.7093 BE§ s B85 3
S2IE s am £ . 1 w8
gm £ O - . =g Q . = e e =
E So 5 - &85 1 iy B3I 2 e
o8 B L rL0095x10.0007 O
o % = . Re=0. 856 2 o L e
g 20 0 ez o 3o
ERS 2 4 6 ESE 1 2 3 #8% 0 1 2 3 4 5 6
E SR M R T A Be MR B AR A A B RERE AT IR AR A R
RS Total arsenic content of S ° Total arsenic content of K] Total arsenic content of

male crab hepatopancreas/ (mg/kg)

Fig.1 Linear relationship between the total arsenic content in the gonads (female) and hepatopancreas

of Eriocheir sinensis and the total arsenic content in the corresponding fat

2.7 rhEeSEERERR () TR ES
R ESHEIELEXR

T A S T R AT I R R DT B £ 5 AH
JIE VS P T ) 2R OC R UL TR 2, O
(n=21) MEBENFIHMR (n =21) HEE AT BRI (n =
26) #E ot g Wi & B 5. 09% ~ 11, 93% |
29.03% ~48.09% .18.51% ~49.65% , #Hi g i
Hr S S & A3 ol 5. 82 ~ 15, 38 mg/kg,
0.49 ~3.20 mg/kg.0. 64 ~5.52 mg/kg, B & 1
F L JFF U Rl 8 I i B 77 5 i 5 R Nz g I v
S R ICIE A, R R y =
—0.467 9x +15.313,R* =0. 0458 & 2(a) ] ;y =
0.0113x+1.324 4, R* =0.003[ & 2(b) ];y =
0.028 7x +1.6245 . R* =0.0177[ & 2(¢) . 7EfE
105 v B VA — M = 2L AR IR 7 R ( AsFAs ) Flfif
WKk &9 (AsHCs ) B A TE , 45 SR R WP IR
(HE ) 0P T i i D5 e e 3 2 A e i s 7% =

ST
3 e

ARKADIUSZ %17 % i 2 A1) 75 R 9 A 4
BEA RS EITRIAT T IR A, R BLE A
EEBIEIROHE) > H5e > IFIR > BHZH 21 > L
WAL, SAMFEE R — 2 RITREH R0
BEPERRAT IR ZUK 7 &5 — e 43.77% ~
56.13% LA H LUK 7 & — BN 79. 77% ~
83.47% " K 43 B R W) 2 vh AR G0 1 K TR
AR S (R ) A 2SR RN Z
o WA X AR P Y B
SEPERERT THFIT, 4 R R W =0 1 BT i ik 4
ZU0 S B AERE ) L LA 2H 2 . YILMAZ
SV RN, TS BT A U P 7R 11 B
RRRR B DT 45 B 19 A B T, T IR J A S g
PRI B A it 2 4 B0 2 s 2 R L %
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B S HL R TP i 0 B A B i T LAY SR 9 I R R e e ) 25 S AT RE S T
EERN . ARG R ) FURFIBERR SR AR R TR ) ) e 3 A R S T 3
ErEASE T ILA A SN Z WA BRI . A 9. GHAENT 25 X g 307145 10 15 8 v i 45 975
WEsE PR e g B R R AT R A R SR T TR R R KO S RN
B FOARE N B Rmm E ERE I THE . = AR B MG, B IR A, AR T 45 A
POV 708 A0 IR B AR B 4140, ZHANG 2552 i ge Bl XUBTESE X280l 8 A X IR A Y 48
FE MK A F R (v B S UTRR Yy SEEE SRR B R AT T e b, BRI S Rl
WL B IR ARG, B Al A A W) B B L 0.23 ~0.76 mg/kg, AN X Ik 377 1 v A o8 2
AsB 5K B R IE ARG, B EREE VT DIl BRI RA 25, B KO 5 SR KR
%R, LARSEN & Bioy T 3 Fomvefazs  mis Y s o0 Al 56 . ARG o it 1148 X R 2 1
SV il KER B OC R, K B E TR K R B T Hh A g B P R T R B P S I S
3 PP A K R R (A AsB) BT (WA BE A, AR HR UK IR S R Y
FEEY, AsB IR SR K e AR A T A X A

+© e} o
] S ¥=0. 011 3Xx+1.324 4 &
5 %%*0 =0, 003 Eg 7
3 . 5
WagoEIE I Eﬂé\\gB.E ﬂfﬂégs
$=3 T 2582 E=3 0 .
FeX 10 i @, 520 . WL 4 r=0.0287x1.6215
43 . ate ERRe o ERral MERGIL
EZge© ¥=-0. 467 9X+15. 313 2§30 e ®58 e
B 8 R=0.045 8 By L0 o8 2 =
€ho 0 Bed o Bes
8% "4 6 8 10 1289 95 30 35 40 45 50 ¥SE 15 20 25 30 35 40 45 50
TE MM IR & B TE : WERR TR IR & & Tg o R IR AR MR I A B
& Total content of gonad S ° Fat content of hepatopancreas S Fat content of hepatopancreas
in female crabs/(mg/kg) in female crabs/(mg/kg) in male crabs/ (mg/kg)

(a) (b) (c)
B2 fegBERERnrREENSESHENEREEMESENEMEXR

Fig.2 The linear relationship between the gonad and hepatopancreas fat content of

Eriocheir sinensis and the corresponding fat-soluble total arsenic content

FEK = S LA A i £ B LUK MEIE (TMFAsOHs) o H RIS IA M 1) v 401405 ¥ A
AEAE, AsB SRR PERIN Y T B4y, RSE W] bRl TR R 4, BRI NG A Eh R BT ST
AsB AL EPE R E G B AR RIELAIGFLEhY  ARROYO-ABAD 4™ il LISCHKA %57 3% A
W R S LR AL B B HE I L RSN W B R HPLC-ICP-MS/MS il Q-TOF-MS/MS B Ji i) 4 AR
HHLMIEZR . ZHANG S5 pRge Ry Wi ta g 4 b VA PERI O R R BEAT TS, R T
FEHURP R 0 Tt A5 I, FE L AT e 20 FBRIS I E T 40 O 4 T L AT RESE
TR DB E MR A A LB T AS 2 e A, DRV A T A R R A R S R A
B A BLE AsB T DL HE s AL RS BRAEEE 2 W A I A EL S o B 8 R0k, 5
BB A0, 25 5w e Rl T FLR PR AE . AsB MIRZ, HE B i Ah 22 i 32 BRI R Ay DMA
AL R A WAL, RUMPLER 252 5 (V) JRIEERR AKHISLI S i B M 4 ¥
UHE FER 5 £ T v St A I IR ( AsFAs),  RWARH. MEYER 257" g fif 5t 2 0 & i 1k
CAMC IR AR P A A F B Rl S AWX AR R AN L4515 F 41 s £,
F LA L T TE LR T T B0 A A 0. A& AsHCs 332 AsHCs 360 Fil AsHCs 444 755
TEMFPEAE A P O S o 4 RS . BB RENS (As-  WREGIE I & D BE 2 T 40 S 00 050 1 AL, 5
sugPLs) R B AL 4 (AsHCs) SRS ITRR  AKAL A RIBRER ERAR L , ol B 0 5% 400 0 25 08 0
(AsFAs ) Ml [ & 7 = W 2% 6 J5 B 8% B(R, (B0 EA B RV A
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ARWFFE R *‘“éﬂi%&?xlﬁ]ﬂﬁéﬂéﬂﬁjﬁ
A—E I, S
SIS e B’Jéﬂﬂﬂﬂﬂiﬁﬁéﬁﬂ? el A
i IR T 2 Ay R e e, e e OB ) R J
S R v T LR 2, R SR Y 32
A2 5 A 7] 7 b R 1) 28 1 08 A A 8 A [] T 2 21
IS A T A B R R B T R R, 8
AN 3 v e 3% T ST R R R i b S
AL T AR REE (97K 5 7R LA 2H 2 rhok 9 1 i
RS Y 80% LA b, AsB R K VA MY %
B, AsCID) A1 As (V) ASUFE B i /0 f A i
L, &R0 ~0.21 mg/kg, A M E SR ME R i
L5 ZEAE i COE ) 0T JBR A QO ) wh AR VRS PEA Y 11
Ay EEIE K 36.35% ~46.32% ,3 HANEHE B

HEF AN SRR S IR AT S, S AT
HAUNE NG & S ICIEAR G . H Rl AR I AR 4%

%‘%Ea{%‘r PR E , DI PR 3 A o0 A o e 30
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Specification characteristics of arsenic in different edible tissues of Eriocheir
sinensis

QI Ziyuan', HU Yumei', CAO Huan', LIU Haiquan', XIE Qingchao'”, ZHAO Yong'*”

(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Differences and Risk
Assessment of Heavy Metals in Seafood and Freshwater Products, Shanghai 201306, China; 3. Shanghai Aquatic Products
Processing and Storage Engineering Technology Research Center ,Shanghai 201306, China)

Abstract: In order to understand the distribution characteristics of total arsenic content, water-soluble arsenic
species, and fat-soluble total arsenic content in different edible tissues ( gonads, hepatopancreas, body meat,
leg meat, clamp meat) of Eriocheir sinensis, inductively coupled plasma mass spectrometry and high
performance liquid chromatography-inductively coupled plasma mass spectrometry were used to analyze the
content of total arsenic, water-soluble arsenic species and fat-soluble total arsenic in different edible tissues of
Eriocheir sinensis. The results showed; that the average content of total arsenic in female crabs showed a trend
of gonadal > hepatopancreas > body and leg meat > clamp meat, and there was a significant difference; the
average content of total arsenic in male crabs showed a trend of hepatopancreas > body, leg meat > clamp meat
and gonads, and there were significant differences; the total arsenic content of different edible tissues of
female and male crabs gradually increases with the increase of body weight, and the total arsenic content in
the adult gonads and hepatopancreas of Eriocheir sinensis in 8 provinces is at a relatively stable level. the
percentage of the 6 water-soluble arsenic in muscle tissue is 83.3% —99.6% , and the percentage of the 6
water-soluble arsenic in gonad and hepatopancreas tissue is 18. 8% — 51. 8% , there was a significant
difference in the percentage of water-soluble arsenic in muscle tissue and gonad, hepatopancreas tissue. The
percentage of total fat-soluble arsenic in the gonadal (female) and hepatopancreas (female, male) tissues
ranged from 14.3% to 72.6% , and there was no significant difference in the average percentage of total fat-
soluble arsenic in the three tissues. The total arsenic content in the fat of the three tissues was positively
correlated with the total arsenic content of the corresponding tissues, but there was no positive correlation with
the percentage of the corresponding tissue fat. It can be seen that there are differences in total arsenic content
in different edible tissues of Eriocheir sinensis, water-soluble arsenic is the main form of arsenic in muscle
tissue, and arsenic betaine ( AsB) is the main component of water-soluble arsenic, there is a certain amount
of fat-soluble arsenic in the gonadal (female) and hepatopancreas tissues, there are no reports on the types,
metabolism, potential toxicity and sources of fat-soluble arsenic in Eriocheir sinensis.
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