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Changes of cadmium in Portunus trituberculatus after cooking and
simulated digestion
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ABSTRACT: Objective To explore the change law of cadmium in different parts of Portunus trituberculatus after
cooking and simulated digestion, taking the edible parts of Portunus trituberculatus as the research object. Methods
The total cadmium content in fresh, cooked and simulated digested samples was detected, while the method for the
detection of ionic cadmium (Cd*") by high performance liquid chromatography-inductively coupled plasma mass
spectrometry (HPLC-ICP-MS) was optimized, as well as the Tris-HCI extract from the edible part of Portunus
trituberculatus and the Cd** content in the simulated digested solution. Results The optimum mobile phase
conditions were 70 mmol/L oxalic acid and 133 mmol/L LiOH, pH=5.2. The linearity was good with correlation
coefficient r=0.999, and the recovery was above 77.96%. The relative standard deviations (RSD) were
2.55%-10.28%. After the Portunus trituberculatus was steamed and simulated the human digestive process, the total
cadmium content in each edible part was decreased. The fractions of crab paste and crab roe with higher Cd** content

were decreased but increased in muscle after cooking and simulated digestion. Conclusion After cooking, heavy
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metal cadmium in various parts of Portunus trituberculatus may lose or migrate and transform, and when it enters the

human digestion process, it cannot be completely dissolved and fully digested and absorbed by human body.

KEY WORDS: Portunus trituberculatus; cooking; simulated digestion; cadmium; cadmium ion
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Fig.1 Changes of total cadmium content in Portunus
trituberculatus after cooking and simulated digestion (n=3)

22 ZHERTEHSBICEMEE CRSERN
CA 7 LU B PR SR Ta AR, Kt
S FAFRIER R, XS F e v R E Al
AEEEMH. T4EE T Cd™ 0 BHE 7S (oA B Aom
BISERS), VERRB T B AE R s AR AL &7, He)8%+
AR LA A AT T, —SEE A MIBR AN EIR . Fr5
% . WARREEME BN T 548 % R F o
PEELAY), @AM pH ORAE AT HLRR 1B
LiOH H iy Li™ X BH &8 (4 338 s de i [ e AH SR AU AR, HL
OH TWAFFEREA U HE A HLRR (i 5, IR FH LiOH St
TRBhA pHUCL, MR AR IEEE, ARSI P T (i s it
B3 e 5, RS ICP-MS BRI HPLC-ICP-MS, 7E#X

75 S OVR A P I g SR R — A T SR
& AR R AR A A A (R 1), B ST ShARLL R
70 mmol/L ¥EfRF 133 mmol/L LiOH, pH Jy 5.2 v}, SZIRfG4)
BISURRE

%= 1 HPLC-ICP-MS R Eh# &8tk B9ttt

Table 1 Optimization and comparison of mobile phase
conditions of HPLC-ICP-MS
FLR YK /(mmol/L) Wiz pH SR
50 4.8 oA H 57 )
50, 60* 48,4950, 5.1% I
60, 70*, 75 5.1, 52%, 53 A3

T 5.

W CA PRI AR BEAL 10, 20, 50, 100, 150,
200 ng/mL A RIARME TAEW, EMAE KT, RA
HPLC-ICP-MS X #8845 il & SR #9 Cd> A1 o M (]
2. 3). BLEF CA¥ Ao B RCR RAE, T T, i R XHRE
A CA™ AN B R . LAYREE R AR AR (X), ok o BE AR 4y
NARRR(Y), 8t A 15 5] Cd> B bR il 28 R X &
AR, KRN Y=113.97X+274.16, £ 15 H
0~200 ng/mL, #13¢ A% r=0.999, LALLM K 3 f%
(S/N=3)F1 10 £5(S/N=10)XF i {4 ¥ & A h 46t BR (limit of
detection, LOD) 1 7 & FR (limit of quantitation, LOQ),
100 ng/mL Cd* bRV B IEFE 6 Uk, TR BRI (R
2 (relative standard deviation, RSD), #2455 1 LOD K
2.47 ng/mL, LOQ & 8.23 ng/mL, RSD 4 6.14%,

L 10 ng/mL
160000 %8 gg /g%
140000 T00EmL
150 ng/mL
a 120000 + 200 ng/mL
Q
& 100000 |- ‘
% 80000 - ‘
E 60000 - |
= 40000 | I
20000 | ; \
0 \
_20000 1 1 1 1 1 1 L 1

Hs} 18] /min

Pl 2 HPLC-ICP-MS 434 Cd™ il 22 51V ik 1l
Fig.2 Chromatograms of Cd** standard solutions by HPLC-ICP-MS
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B3 BEEHAL Tris-HCL HREBORH Cd> 4 i
Fig.3 Chromatogram of Cd*" separation in Tris-HCI extract from
crab extract

N T R UE S A4 (Cd™ ) ZE AR Bk Py v o, AR B 5T
X REAKE 1 ML 3 08 R 1 B R E R T T 3R UE AT o
W 2 FRTRIEH, Baik 2l iE )5 bR, Eiea]
IKF] 98.74%, T M HbR G AL g B BERS H Cd®* . ERA
FEfh EALATA 2t 1 JEALBE, T Cd> AT B LS ROy 2N A
B S B AE DR b, AT T A 0 S 06 45 R A AR R 22 T

Al K AE 285 5 B O A B (12500 1/min, 5 min) RS 235
I AOIARET, 508 76.67% K& 77.37%, K RIA
TETE B VL 2% 5 (P=0.921>0.05), FHIKES: FALET & &t
B DA P, X — R B AR S XHA R R Cd> i R
JREZ, AR5 R AN R, PRl PR AR SR ST X =
PEMR TR HRAL CA> RIS, 76 AT AT R FH e o g0 ik
BRIy 2 LA 2 AL SRS I v B 1

IR, 28 P ke B F S i, DA =9k 18
A EAEAS 2% AT ARG Tris-HC1 3RBOR Jy S2Be 042, %F
Sy W HEA T IR [T AT FORG 2 B . SEIZE SR AN 3
FiR, AF LR A Cd bR IEeR KT 77.96%, RSD
M 2.55%~10.28%, =W J7 vk AR LT b Tk fE A b Ao 00 1)
TR SR, (AR AL IO JLvE B P A T IR B, [RIRE
A SRR AR 1 R AGI
BFBATEREREMELEETFSRENTL
ZumrmKk=RbELSESEAEESEEAR
) B A AR U2 i AR TS AE T pH AR & 1.4 A
AL AT RS T BOA HLAR 4 1 B B0 AR AR B AR Ak
FORE, PR ZEE N T R B i A e ed g AR LA
BRI . A5 1 I B A cdP Ry R
M, BT &AM AL A MY A8, 25H5
wE 4 frs .

2.3

F2 ATREEREPEEMECLES Cd MR (n=4)
Table 2 Effects of filtration and centrifugation on Cd** detection during pretreatment (n=4)
BEA J Cd** A A/ (ng/mL) Cd™finbrht/(ng/mL) AL PR CAEIR/% RSD/%
R/ 17N 98.74+3.46 3.51
U R/SH11E ) - -
HEAlK (2.43£0.05) 10
BLLJE bR 77.37+2.38 3.08
O HT AR 76.67+1.15 1.50
T -REERA
#3 ZHERTEEIN Tris-HCHZEUR S Ca* IFRE B (n=3)
Table 3 Standard addition recoveries of Cd** in Tris-HCI extracts of edible parts of Portunus trituberculatus (n=3)
FEA Iz CA*' A TG {E/(ng/mL) Cd*" Rt /(ng/mL) Cd* IS /% RSD/%
10 81.84+6.06 7.40
WL (8.09+0.75)
20 77.96+6.76 8.68
100 93.00+5.09 5.47
185 (126.60+4.63)
200 88.74+9.12 10.28
100 85.10+2.17 2.55
515 (141.50+2.31)
200 79.45+5.20 6.55
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Fig.4 Changes of Cd*" content in different parts of Portunus
trituberculatus after cooking and simulated digestion (n=3)

Xif [l — L UCREAS, A A BEREA FIZE B REA 1y Cd™
TR T, R PER TN . Y AR
CA* &4y 914 0121, 1.885 H12.117 mg/kg, ZilzEEIG
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LD PR T 56 v S o7 1 R 3% 5 RS O A8 Ak i TR R ok
AR, (A e 288 A 00 T vk B BT, i Y ]
AT R AL S B R W 2k i 4l 32 5, e+
AR HL5 WUP S S

IEAh, =Pt FREE B FEARZ BN L B LA
T RO CA A A 0579 1.247 F10.731 mg/kg,
HEEEMAR PSRN, RN SMET | B AL
Cd™ & RE A BT R, MRAECQ) T A P T 4k 50
181.46% ., 80.01% K 63.39% iX 1] HES2: Fh UL 1A FIIEE 2 ()
WAL A S A A E 2R, MR R &5 s TN
IR, R A e AR RS T B P B pH S5 45 R AR,
LA T 538 S KA F a5 G MR A 8RR EME, ik
CA & b, MMEF . BEHCHA P g & b4l 5
TP, ATREERRINAL RS cdT R A RO, AR
AESE B AR LR . DR E PPAG #2188 45307 Cd™ iy
I, FALREA R IEA 1 Cd™ & i S, REERk#

iR RS R N S S N o S R T i a4 ) MRS
LA NS i AL AR R i AL A AL

3 &

ARG E ST T i ] HPLC-ICP-MS 23T =9tk T8 4%
AR R AL ML B T AR (C™ ) I ik, [l B i Ak 2
i AT TR, BITE L MLET G REAR T4 T v O A B
AIRMERR R . REUER . EENL, SHTRFES
CA Mo LT LA BEREAR | 28 B AEAR e 28 3 AT
PRJE A0 P AR S CA™ I i, R ZE I T A
PUHALIG, &0l & AL SR & i R A AR R
R, TS T SR A AR AL LA U R ], Herp L b cd®
G ETE, BE . BAh SR TR, AN
Bl FEh, ATRERVEIRI R . VR AR RN SR A [RIFB A [A]£F
TERIT BB REA R ca iRk, ik, =Ptk
FREPESEE CA™ X AT REA7TE (10 T 7 £tk R
A, BEERTEL TR EREMS SN, KB
BFEETME T BRI R T EEY. 25, A
FEREUCTEPPAN AR 718 (1 & FH 2 G bEmt, N 4T 2 & i
TR R Ae AR B B Ak R P R 0 2 . TR KA A A fk
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