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Determination of 12 elements in Liuzhou river snails rice noodle by
inductively coupled plasma mass spectrometry

QIN Dong-Jie, WU Jing, LU Yi, CHEN Rong-Zhen, HE Chang, LIU Yong-Yi'

(Liuzhou Quality Inspection and Testing Research Center, Liuzhou 545006, China)

ABSTRACT: Objective To establish a method for the determination of 12 elements in Liuzhou river snails rice
noodle by inductively coupled plasma mass spectrometry. Methods The samples were treated by nitric acid and
H,0, microwave digestion, detected by inductively coupled plasma mass spectrometry, and the methodologies of
linear range, limit of detection, relative standard deviations and recovery rate of the method were investigated.
Results Each elements had good linear relationships in the ranges of the corresponding concentration, the
correlation coefficients were 0.9974-0.9999, the limits of detection were 0.0005-0.008 mg/kg, precision relative
standard deviations were 1.2%—4.0%, and the recovery rates were 86.5%-97.0%. Conclusion This method is
accurate, reliable and sensitive, and is suitable for the quantitative determination of 12 elements in Liuzhou river
snails rice noodle.
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7700x AU AL R 5 45 B T 1 BT 3 AY (inductively
coupled plasma mass spectrometer, ICP-MS)(3E [E L1 F)
HATIRZAF); MARS-6 BB TH X (3EE CEM 2 H);
BHW-09C RUEEFRAN (- ¥ 13 A~ R BT IR A |l); XS205
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aifhK; ZIURIBAIMEBERCGTE . ™. &, 8. 8. 4.

Hil . 6. Bk BV EILS 20D4020-20, #eE 100 pg/mL),
RFFUEE I LS 18B012-2-18, WEF 1000 pg/mL)(EHA
@& Jm S T AR T L); ICP-MS JR S NARR G 8T
£ HAFNEL LS 50-025CRY2, HJE 100 pg/mL, E%
FRRH A RAR).
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Table 1 Sample source of Liuzhou river snails rice noodle

TR REG 2 TR Z =
1 XX 0P B2 Ay MER 20191010
2 XX AN R Ry Al 20191013
3 XX AT R 5y MEAd 20191018
4 XX AP B iy Al 20191025
5 XX A A7 hIEE 20191025
6 XX AP B i A5y KAEAL 20191031
7 XX JEANH IRy K#EE 20191101
8 XX A0 B iy KAEHEL 20191102
9 XX JEANH IRy K#FE 20191103
10 XX AT R 5y KER 20191106

24 NFBEH

ICP-MS SR BI%: 1320 W; KA HH#: 1.15 L/min;
MR 0.8 L/min; SRAFIREE: 8 mm; 88 55 K.
0.45 r/s; ZFALERAE: 2 °C; TR WHEL: 3 Wk, b S Nt
B

TR i N3 TR 22 20 min TF 2 180 °C, {44 25 min,
SRIG 2 15 min (R E .
25 MEFE
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SR W IR Z TR IR AR ER TGS &, H 5%HhSIR
VAW BT 0 B A o 1 pg/mL TR 0T BE i 25 U
F 2 W IBOR A0 RS G A RS &, SO0l RV T s B
BOmI RS Ey . WL B B B AR WL BB. BR. BRI
S50 0. 1,5, 10, 50, 100 ng/mL FITE S FRE R T
RS W BGR BRI RBOE R, F 5% IR 1 T TR e 7 g
BRA 0.1 pg/mL WX IR G, AR W IBGR X IR 5
FIRIE R, F SY%MEBRIS AR B IR E R 00 0.1, 0.5,
1. 2. 5ng/mL BIHRIERSNER -
2.7 AERER R ECH

K52 W ICP-MS TR A I ARBGE &, FH/K G BT B il
BN 1 pg/mL 5 A RR S R
2.8 HEARNEE

FEEHBHEET 0.5 ¢ FIHMRED, 6 mL fiSERAN
2 mL BUEIK, HCE R RS 100 °CHITN ## 30 min, ¥HIG %
R, BEERER, RSO I A bR SRR A TR A T
Wi, BHEIH, ZETH#ESEHER, Aok
RN EE, K T AR R RCTE R A LR, EEMRGE TR,
AR 25 mL AR, AR Ak 3 IREE I R,
PRSI T BB E R EZE, RS, H
B s 5258

3 HREHR

3.1 FHERKIE

WE T4 8BS TP MRS T3 BTk TPk iR
FEE B TR A A Ak SOBLER A B LA % AH )T f 4
) At )55 1000 5 2 % B O R0 1 7 A 1 B T
T R B AR X HL TR N TR 2 L AR B A
VA S T A RO . AR AT SR JE S 7 b AR g B
THETFEHFIEBRPRE T, EmRE T4 E 22 BTk
NFE SRS, A SLIORE S 24, SRR oT
HrE IR, A PR AT UMDV AR BT s
i fe SRl
3.2 HBRIIERNEE

S FLAS T 8 mLAMBR .6 mL AillA+2 mL XL /K .6 mL
fiFAR+2 mL SR AIE I AR R X S A T IO T . 7
AHF O W AR A E T, R 8 mL AR IA 2R I R v W 2 ik,
MM 6 mL fil§fz-+2 mL BU4E/KF 6 mL ifE+2 mL S R RIEF
THAR I B, UM R 25 B U X A
B fa B K, B 6 mL Al R+2 mL SR IKAE i i
Wo W% 2.

R2 TELEBRSGENELS R mg/ke) (n=2)
Table 2 Detection results of different digestion methods (mg/kg)

(n=2)
5% s mL i 6 mL ifig+2 mL 6 mL ffR+2 mL

PUE=W AHEm
i 0.396 0.430 0.438
i 0.109 0.138 0.142
i 0.0114 0.0133 0.0129
% 0.355 0.398 0.394
i) 0.186 0.200 0.195
H 0.403 0.444 0.432
il 0.358 0.462 0.470
B 0.0516 0.0540 0.0523
28 0.0231 0.0299 0.0294
i 0.0101 0.0103 0.0098
) 0.0407 0.0504 0.0497
” 0.0018 0.0031 0.0032
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HUR A b v 28 390 V5 V8RN SR A T 28 90 7 9 4 300 _E ML
FE, DARFINIC R R B AR AL bR, A5 o0 2 RIAH R N bR T 2R
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A SR LA 1T RS VRN A2 (Y 3 A5 hm i i 22 bR LA
TG [ R AR RS e, IR 2. 87T F
BT VIFG B, FEBR ABURE &, R & o R R
PR, DL 3.
34 HEESR

KI5 R 1 FESR 0.5 g 3t 6 1, ficfi2.8”
BT N 0 (< 15w L =i g o ST g
GRS BN BPLOGRL AL ERL BR. WL BELOEKL R B
IR IG B & 5 B9 AB XT bR UE fi 22 (relative standard deviation,
RSD)3 1M 1.8%. 2.2% . 2.6%. 3.0%. 2.4%. 1.9%. 3.6%.
2.5%. 1.8%. 3.4%. 4.0%F 1.2%, FHI k25 B BT,
3.5 [EWESLE

U sl 1 R4S 0.25 g 3 6 11y, #5636 4 M9 A
PRV VRO i, FR R 2.8V 7 40 5 il 45 b [ED itk
W, M, TEEE, WK 4,
3.6 HEMNELER
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Table 3 Linear equations and limits of detections of each elements
JLHE kRl R AHK R AL 2k 1495 Bl /(ng/mL) K6 H R /(mg/kg)
# Y=0.0646X+0.0854 0.9999 0~ 100 0.007
i Y=0.0037X-0.0076 0.9998 0~ 100 0.003
i Y=0.0081X-0.0178 0.9999 0~ 100 0.006
B Y=0.0346X-0.0231 0.9974 0~ 100 0.008
7 Y=0.0124X+0.0739 0.9986 0~100 0.002
Hh Y=0.0255X-0.0368 0.9992 0~ 100 0.005
] Y=0.0257X-1.8814 0.9996 0~ 100 0.001
B Y=0.0153X-0.0242 0.9977 0~ 100 0.006
7 Y=0.0419X+0.6348 0.9985 0~100 0.004
Bl Y=0.0335X-0.0047 0.9992 0~ 100 0.008
) Y=0.0076X-0.0587 0.9989 0~100 0.005
Fa Y=0.0101X+0.0039 0.9990 0~5 0.0005
F 4 BRAEMAREEELER0N=6)
Table 4 Recovery test results of each elements (N=6)
JLH R e/ (ng) JA/(ng) W75t/ (ng) [EISCR /% SRR /% RSD/%
it 105.4 ~ 108.8 50 149.3 ~ 158.2 87.80 ~ 98.80 92.3 4.7

i 33.82 ~34.90 50 81.52 ~ 84.61 95.40 ~ 99.42 97.0 1.5

i 3.254 ~ 3.360 50 48.15 ~ 50.57 89.79 ~ 94.42 91.4 2.3

& 97.65 ~ 100.8 50 139.3 ~ 146.1 83.30 ~ 90.60 86.5 2.7

B 48.93 ~50.49 50 93.63 ~ 97.05 89.41 ~93.12 90.8 1.6

i 108.9 ~ 112.4 50 154.0 ~ 161.2 90.25 ~ 97.68 95.3 3.0

il 113.4 ~117.0 50 156.0 ~ 161.5 85.20 ~ 89.00 88.6 0.8

B 13.24 ~ 13.66 50 56.59 ~ 58.43 86.69 ~ 89.53 88.0 1.2

Bk 7.337~7.570 50 51.23 ~52.88 87.79 ~ 90.62 88.8 1.3

i 2.525 ~ 2.605 50 48.20 ~ 49.94 91.35 ~ 94.67 92.6 1.3

12.36 ~ 12.75 50 56.66 ~ 61.12 88.60 ~ 96.74 93.5 3.2
K 0.7514 ~ 0.7753 5 5.052 ~ 5.196 86.01 ~ 88.41 87.5 0.5
®S5 HEPETRUESR(mg/ke) (1=2)
Table 5 Detection results of each elements in samples (mg/kg) (n=2)

JLR A 1 B 2 B 3 B 4 S B 6 WEE 7 A 8 9 A 10
B 0.430 0.247 0.156 0.337 0.285 0.224 0.368 0.0753 0.134 0.189
i 0.138 0.122 0.107 0.0964 0.125 0.116 0.132 — 0.184 0.0781
i 0.0133 0.0254 0.0633 0.0251 0.0486 0.0424 0.0993 0.0106 0.0669 0.0588
& 0.398 0.487 0.505 0.269 0.186 0.367 0.304 — 0.139 0.479
] 0.200 0.154 — — 0.0743 0.105 0.0446 0.0524 0.137 —
Hh 0.444 0.527 0.301 0.284 0.255 0.187 0.339 0.148 0.545 0.497
| 0.462 0.688 0.794 0.387 0.275 0.584 0.663 0.275 0.620 0.409
B 0.0540 — 0.0226 — — — — — 0.0174 —
78 0.0299 — 0.0146 0.0755 0.0289 0.0344 — — 0.0555 0.0186
Bl 0.0103 0.0239 — — — — — — — —
) 0.0504 0.0682 0.0707 — 0.0255 0.0397 0.0286 — 0.0402 —
K 0.0031 — — 0.0037 — — — — — —

T oA
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Table 6 Relative standard deviation of detection results of each elements in samples (%)
LR AE 1 A 2 B 3 AT 4 B S A 6 B 7 AT 8 A9 A 10
i 1.3 2.2 1.9 0.8 33 0.8 2.2 3.7 2.5 1.9
i 1.7 0.7 3.2 1.6 4.2 2.4 1.9 — 1.9 33
5 0.6 1.3 2.5 22 1.9 1.6 3.6 3.6 2.7 2.1
% 2.1 1.8 1.3 3.0 2.0 2.5 3.7 — 1.5 0.9
] 0.8 0.6 — — 1.7 1.3 2.5 4.5 2.0 —
i 2.0 1.5 1.8 2.5 2.6 1.8 1.9 2.8 3.1 1.3
il 1.3 0.6 1.1 1.0 3.3 2.1 2.4 3.1 2.4 1.2
B 1.5 — 0.9 — — — — — 1.9 —
78 1.5 — 2.4 3.4 2.4 1.9 — — 2.8 3.3
&l 0.6 1.3 — — — — — — — —
) 0.9 2.5 1.5 — 3.5 1.7 2.0 — 1.4 —
P 3.7 — — 2.8 — — — — — —
AR BRI, 2014, 5(10): 3313-3317.
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