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Determination of 17 inorganic elementsin oyster by inductively coupled
plasma mass spectrometry

LIU Hui-Yan", SHEN Hui-Ping, ZHANG Zhi-Ping, FENG Xiao-Jun, Guo Xiao-Qi, WANG Wen-Xiang

(Guangdong Polytechnic of Environmental Protection Engineering, Foshan 528116, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of 17 inorganic elements in
oysters by inductively coupled plasma mass spectrometry (ICP-MS). Methods After microwave digestion, Rh was
selected as the internal standard element to correct matrix effect, and ICP-MS was used for analysis. Results The
correlation coefficients of the 17 elements were not less than 0.9990. The recoveries were 82.8%—111.0%, and the
relative standard deviations (RSDs) were 1.0%—7.1%. Conclusion This method can be used to evaluate the mineral
elements and safety of oyster due to its properties of rapid and accurate.
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FAAR i (inductively coupled plasma mass spectrometry,
ICP-MS)¥l, JLrf1, ICP-MS JRirfEth . RMEEHTE.
O RRAR . FTHEAT Z R n R R E BT EOR, RS A
SRR R TOCER . H AT A DL
14 76 3 AGHI 7 1T L 28 DL SCk A, 7R UDR A ICP-MS
S T A R Hh X G VLA Na. Mg, K. Ca. Mn. Cu. Zn.
Se. Fe %5 9 ot &K, Wik o5k FH B A0S Tk - HL BB &
& BT RE I PRI E T b i 6 FEE S 59,
W1 255 VAR SR RO I %, TCP-MS I DL 58262654 v 17
Pl JC 3R % Sk o SR TGS T [R] Bk A P v i B0 R,
TR JC 3R M 5 46 JB G 3R Y 5 B R dk FE I R A D
i, ABFFER I ICP-MS {2 [R5 Na, K. Mg,

Ca., Al. Fe, Cr, Mn, Co., Cu. Zn, As. Se. Mo, Cd.
Pb. Hg &5 17 R CHIICER A& L, XS HAL s fm 1) 5h 2
AR HEERE L

2 MREREE

2.1 IR
2.1.1 ZEBAE

ICAP Q HLJEHEA 55 8 IR i A (35 [EFEER KA H));
ME204E/02 H,F V- (M4 -6 1) 2 {8 (1) B R A HD);
Millipore Mill-Q #ZAIKHL(EE Millipore A r]); MARS
Xpress I ARIL(EER CEM A F]); FS-1 #5134,
D-1A-50 B HTHRALGLA R ABR AT, 101A-2
G T A8 (I R BUR B 2= )
2,12 FEEKA

Na., K. Mg, Ca., Al, Fe. Cr. Mn, Co. Cu. Zn,
As. Se. Mo, Cd. Pb, Hg ZLHEIEIR(1000 mg/L, %
Spex CertiPrep 2 H)); AR (Rh AR, BN ZEAM
BARBMHRAR), Mg, mERwaF);, J
R GrHr e, REEH KRR ), K% Millipore
Milli-Q 7K A ¥R FR GeAb 3 2 25+ /K AF B By 4K .
2,13 #sukiR

FEWRE S A BT Roe SRR, BRTRNLT
PR, 105 CHET RIEH 5, FREFEN, FRHARIHT.
22 KWHE

221 Y REMBARR SRR H &
YERRFRIR 0.500 g # 5B TIH GRS, A 1.0 mL 3

AEIR, 5.0 mL MER, 7 BN MRESS, BT IROE SR
1 . BT RSO R AR 1 Fis . AU,
FARFTIFRESG HER, P/ KU a5, B i R OrE 4
T F A, TS B T 180 °CREIR B FI4 0.5~
1.0 mL, HEBET/KESRE 50 mL. MFEEEH & A SEE
A IV . TR RE SRV . 25 P TR DL B b v V5 VA
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Table 1 Microwave digestion conditions

e 1 2 3 4 5
R/ °C 130 150 165 180 200
H5J [B] /min 10 5 10 15 10

222 B AEMREEBRABAIERGTE

FRUEVR I B 22 JCEIRAR(1000 mg/L), 5% il BR % 9
R E M, ZICRbRMER R B BNk 2 PR
PIFREET IR (Rh 7R FH B PR EC B A, WREEH 50 mg/L.
FRIGRE i h BT B R, AR SR T AR IE R T B
FERTHE . DLV (Rh W BOME R AR, T A iR A4t
L Y E RN YA
223 ICP-MS 44+

SIARINEE: 1550 W, REFVREE: 5.0 mm; HEISRIZL
S HES)THEH R 0.8, 1.05 L/min; B FHE:
14.0 L/min; FAL#R2EHR: FOFAR; FAEEE: 2 °C;
P bk,

3 HER5SH

3.1 tRERhZ AN R

AL E A A A AR I S, RN AR I E i, i
AR AF T EER FUER AT, 3 S0 AG I 110 e ARV
PEo WRIEH YRS TP ECR & &, AR R B
TR EEIEEA T EAS BIbR M 2, 38 %R i s Tl o 119K
JIT A0 7 (B AR T 22 19 3 R BT X6 g 14 B B Mk B &% T R
PRI IR . FR 3 R LAE H, 17 FiocR MRk mE 5 #
MR P BIR/NT 09990, Ltk R BT, KICEMH
R (limit of detection, LOD)7E 0.0140~0.8436 pg/L, HikR
B

F2 NI ERRERRRERE (mg/L)

Table 2 Standard solution concentration gradient of the elements(mg/L)

PIE PR 1 PR 2 PRUE3 hRfE4 ARiES ARiE6

Hg 0.1 0.2 0.5 1 5 10

Al, Fe, Cr, Mn, Co. Cu, Zn. As., Se, Mo, Cd. Pb 1 2 5 10 50 100
Ca. K, Na, Mg 10 50 100 200 500 1000
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Table 3 Linear regression equations, linearity range, correlation coefficients, and LODs of the elements

TLE e ElEpy LG F/(mg/L) r? 6 H BR/(ug/L)
Na Y=45667.5529X+1249906.0366 10~1000 0.9992 0.1395
Mg Y=2262.7992X+245593.9261 10~100 0.9995 0.5220

K Y=17040.8457X+2792571.2958 10~500 0.9994 0.3540

Ca Y=366.1737X+931365.8398 10~500 0.9993 0.8436

Al Y=15560.8738X+1867090.8422 10~500 0.9990 0.2081

Cr Y=21748.4265X+22871.0525 1~100 0.9991 0.1298
Mn Y=31826.5806X+5151.0830 1~500 0.9997 0.0364

Fe Y=632.1151X+35871.7356 1~500 0.9995 0.3685

Co Y=20842.1644X+220.0031 1~50 0.9991 0.2128

Zn Y=2852.9695X+1332.5811 1~500 0.9993 0.6280

Se Y=694.6200X+5933.9260 1~100 0.9992 0.2452
Mo Y=4998.5731X+335.0060 1~100 0.9996 0.3174

Cu Y=9250.9784X+3020.3773 1~500 0.9993 0.2322

As Y=2530.4907X+275.0041 1~500 0.9993 0.0454

Cd Y=2930.3426X+5.0000 1~500 0.9994 0.0196

Pb Y=17062.4193X+11773.1885 1~50 0.9995 0.0140
Hg Y=2430.3365X+87.5007 0.1~10 0.9991 0.0306

3.2 HEmMEREYBER LR AN 4 TR o BESR IR 48 IR AE 82.8%~111.0%22 (8], AH XS AR UE

SPHWTRE S AN TEZEHEAT 2 VBB (AR AT fi % (relative standard deviatons, RSDs){HYJ/NTF 7.10%, B
B3 YORYITRE, MET TR IR I9M5E, S5nde 4 7 DIRORRMERECE, LRI pTEOR.

R4 ENTTEINR R ER KA RS L5 R (n=3)

Table 4 Spike recoveries rate and determine results of the elements(n=3)

FE T [l i S 56
= HEICT B4 5 (/)
AR E /(mg/L) AR5 0 E {8/ (mg/kg) S IR % RSD/%
Na 1 (1)80 34870692.,650 3232 2?; 3.80x10°
Mg 1000 21540 o84 25 129107
X 1000 555,60 5336 58 562410
Ca 1(1)80 52??33 19042.3508 ﬁj;‘ﬁ 1.59x10°
Al 100 e 0150 o 431.12
cr 1(1)0 925 9853 19027. .8050 ﬁjgé 0.98
Mn 1 26.69 93.00 422 2576

10 43.072 86.56 1.05
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IR [ 5 52 56
R HEHFCTFES R (k)
IR B /(mg/L) AR5 % {8/ (mg/kg) P15 WA % RSD/%
Fe 1éo 3é§§§ ??fg iég 614.68
“ oy 0 v
Zn 1%§L ﬁi&iﬁ ngﬁ iég 24321
“o 0 o
. S
Cu 10 5 50 Tes 3.97
As 1]000 ;;:E §‘§i§3 Z‘ﬁiﬁ 8.67
cd 110 ;igi 190%i?700 §;i§ 10.87
nooo gh woow
He 't 0568 22,80 i 004
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&} Fe. Al, Zn. Mn. Se. Cr. Mo. Co. iX-5HI5&3CHk
HIBFEE 45 I AR NY 5073-2006 ¢ oA Ak
7 A B YR R ) VR GB 2762-2017 (B dh i 4
B R ARE B P e R ) gk 5 FiR . X BEARE,
s R R R AR T E AR, IOT R A RR it — AT
HANE, R t—S s stim U L ZEx oo &
MEITLR U R ESEICE SR,

x5 KkEmPISRYREIERFMENER
Table 5 Contaminant limit standard in aquatic product and
sample test result

JLH Cu Pb Cd Cr Hg  As

FREARME/(mg/kg) <50 <10 <10 <20 <05 <05

BRI E(E/(mg/kg) 3.97 0.71 1087 0.98 0.04 8.67

AWFFE R FE SO S 7 ICP-MS 25 [ B 2 45 v 4
JLE, MEICREUKRELFEICES 17 MEEIENSE,

AR SO A R AT O IR, 5 A N . 4t
Wi'E SR ILE Fe. Zn, Mn, Se, RN ESEIGE
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PERIEFEME

SE Bk

[1] Wang J, Hu J, Cui J, et al. Purification and identification of a ACE
inhibitory peptide from oyster proteins hydrolysate and the
antihypertensive effect of hydrolysate in spontaneously hypertensive rats
[J]. Food Chem, 2008, 111(2): 302-308.

[2] ok, WEMR, AREHS, . VAR K R SR LY AU 5T
TERRFFE]. iR, 2010, 35(2): 70-73.

Ji HW, Miao JY, Shao HY. Study on the nutritional components and the
anti-fatigue effects of hydrolysates of Ostrea rivularis meat [J]. Food Sci
Technol, 2010, 35(2): 70-73.

3] Jr¥k, DiEEE, AokE, & MBI KOL A E SRS YA
PEM[I]. BARSAEE T, 2018, 44(5): 237-243.

Fang L, Ma HX, Li LH, et al. Investigation and assessment on heavy
metals in Ostrea rivularis from the coast of south China Sea [J]. Food
Ferment Ind, 2018, 44(5): 237-243.

[4] BRI, & DA%, AE5E, 45 A pp st Ok B pe a # i v o g

[9]. B L, 2020, (1): 159-162.



7428

B dn 2 4 R R I A 4R

81

[10]

Chen J, Meng WF, Ren K, et al. Direct determination of lead in soy sauce
by graphite furnace atomic absorption spectrometry [J]. Mod Food, 2020,
(1): 159-162.

XM, GfRte, kg, 55 SRR T IRISOE RSO iR &
TR, B e R, 2019, 10(3): 765-768.

Liu XG, Zeng FH, Cao WQ, et al. Optimization of determination of
cadmium content in rice by graphite furnace atomic absorption
spectrometry [J]. J Food Saf Qual, 2019, 10(3): 765-768.

GB 5009.268-2016 £l 224 ZbRHE Bl 2GR AGIES].

GB 5009.268-2016 National food safety standard-Determination of multi
elements in food [S].

R, i, SOKAF, . AR ML I T VLA SRS A BT A
[7]. £ TlRHE, 2018, 39(2): 301-313.

Fang L, Ma HX, Li LH, et al. Analysis and evaluation of nutrient
composition in Ostrea rivularis from south China sea coast [J]. Sci
Technol Food Ind, 2018, 39(2): 301-313.

MRR o, Fr, W8, 45 B i UK - i R A S T
(CE-ICP-MS)IK T 5 T 7 it rP SRR 2546 8971, &k ol
BHHL, 2014, 35(19): 304-307.

Chen FR, Zheng L, Han LH, et al. Determination of six arsenic
compounds in dried seafood by capillary electrophoresis inductively
coupled plasma mass spectrometry (CE-ICP-MS) [J]. Sci Technol Food
Ind, 2014, 35(19): 304-307.

WREL, 4%, WRISF. ICP-MS &M D e 25 b h i ot ot ). 4
PUzhaE2ak, 2012, 27(4): 465-466.

Chen H, Zhu R, Chen HP. Determination of trace elements in shellfish by
ICP-MS [J]. West China J Pharm Sci, 2012, 27(4): 465-466.

BRete, 0w, sk BRRRUUIE 2> £ -h B 5 25 B T IR A S B
TR AT, 2019, 28(5): 33-36.

Yan FY, Liu Z, Zhang X. Determination of trace zinc in barium ore by

[11]

[12]

[13]

[14]

[15]

inductively coupled plasma mass spectrometry with sulfuric acid
precipitation separation [J]. Chem Anal Meter, 2019, 28(5): 33-36.

Bosnak C, Pruszkowaki E. The determination of toxic, essential, and
nutritional elements in food matrices using an ICP-MS [J]. Am Lab, 2011,
43(6): 11-14.

gethh, AL TKRTE, SF 5 RSO A RIE A FHE TR
5PN, HEZK= B2, 2018, 25(2): 354-360.

Zhu YJ, Li Q, Zhang JX, et al. Analysis and evaluation of nutrient
compositions in different tissues of Pacific oyster (Crassostrea gigas) with
five shell colors [J]. J Fish Sci China, 2018, 25(2): 354-360.

Fmm, FUW, R, S ARG E IR T B 2N )], &
i Tl 2018, (11): 298-299

Jiang HH, Wang NL, Pei D, et al. Nutrient analysis and safety evaluation
of oyster meat [J]. Food Ind, 2018, (11): 298-299.

NY 50732006 JoAFE £ 7K™ A2 F YR EE(S].

NY 5073-2006 Pollution free food-Limit of toxic and harmful substances
in aquatic products [S].

GB 2762-2017 & i FERbRE B dh TG R PRE(S]

GB 2762-2017 National food safety standard-Maximum levels of

contaminants in foods [S].

(rashit: 258

XER, #IF, TERARARIEE
ERSHRNBERFIME.
E-mail: livhuiyan78@qq.com




