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Abstract: A method was established to determination of 21 trace elements in fruit wine. After microwave digestion, the samples were

determined directly by inductively coupled plasma mass spedrometry. Under the optimal conditions, the calibration curves for 21 metal

elements were linear in the range of 0~10 g/mL with correlation coefficients more than 0.999. The quantization limit of the method were
ranged from 0.010 ng/g to 3.911 ng/g with RSD of 0.59%~4.16% (n=6). The mean recoveries of 21 metal elements from spiked samples & the
spiking levels of 0.001~3000 pg/g were ranged from 89.7% to'112%: The proposed method is fast, simple, sensitive and accurate, which can

meet the demand for determining 19 metal elements in fruit wine.
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Milestone A &) ; Milli-Q #E 4l /K & 4t (3£ [H Millipore
AF]); Na. Mg. Al K. Ca. Cr. Mn. Fe. Cu. Zn.
Co. Ni. As. Se. Sr. Mo. Cd. Sb. Ba il Pb it
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g/L (3E[H Agilent AF]); fiHfE (HNOs, fLgk4t); X
K (H02, 30%); 7K4 18.3 MQ 577K MHAKRE
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Table 1 Operating parameters of ICP-MS
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AME 2R F (LOX)/(L/min) 0.50
EEREIC 2
RARAE A R I i3

AAdh <2%

A, A <3%

NBAF BB A K, AR

1.3 FEanErabEE

FREUIRS] SR fh292 mL T S D0 5 £ I Ve ie i
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Table 2 Detection limit, correlationand RS D for trace elements
in fruit wine by ICP-MS

MNAR - &ME X AdR
TE L 5 RSD/%
A& Bi(ugl) A /(ngmL)

2Na  “°Sc 0~10000 09993 5331 1.2
Mg  “*sc 0~1000 0.9999  3.225 1.8
Al “sc 0~1000 0.9998 0203 06
¥K %5 0~1000 1.0000 6.187 35
“Ca  “sc  0~1000 0.9996  4.327 1.9
2Cr  “sc 0~100 0.9999 0035 13
BMn  *sc 0~100  0.9997  0.041 33
®Fe  “°sc  0~1000 0.9998  0.452 47
®Co  %sc  0~100 09999 0.020 16
®Nj  “%sc  0~100 1.0000 0.030 3.7
8Bcu  %sc 0~100  1.0000  0.077 0.9
6zn  ™Ge  0~1000 09997 0.061 0.8
As  Ge  0~100 0.9999  0.057 38
85  TGe  0~100 0.9999  0.115 48
8gr By 0~100 1.0000 0.025 21
%Mo ™iIn  0~100 09990 0017 25
Wed M 0~1000 09999 0.045 08
gy n 0~100 09991 0047 27
2lgh  MSIn 0~100  0.9994  0.061 4.4
¥’Ba In  0~100 0.9997 0.035 17
28pp  29gj  0~100 0.9998  0.037 2.3
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0.9990~1.0000, ZelhRA RAEF. HU 11 JCOPATINEH 1L
THERER, R HIR, S8R0k 2. m&
2 WA, ZT7 10T & T R AR FRTE 0.020 ng/mL~6.187
ng/mL, FHNZINERAB S RBUE o X [F—FE &%
BEE 6 U, THEITIRRARN FrMERZ (RSD) o i
R 2, B IR KA ER ZEAE 0.6~4.8% 1] .
R TIERB S IR R, BT
2.4 J7EEI A
T BRAIE T VE AR PE AT AT SEVE, P RE AT D
PRIBISCSRES o I SN — 8 B & T 3R b VA R
(FTCEIRINE W 3), AHJ7VER 1.3, WlEva it &
RIS R, HHEENER. WFE 3 1k, FooRn
PRIEISCRTLE 89.7%~112%, FHA BT A I VEMERS . 7T
FE, Ael AR b 21 MOTR E B HTEK.
K3 FERAYINAREYER
Table 3 Recoveriesof spiked samples for traceelements in fruit
wine by ICP-MS
ML At E B AedR EUK AedRE ELK
(nge) (ngg) F/% Kugg) F/% ugg) F/1%
Na 36.3 15 90.3 30 922 60 932
Mg 1195 50 105 100 107 200 98.7
Al  0.857 0.5 912 10 9238 20 946
K 1480 700 96.7 1500 954 3000 98.5
Ca 1174 60 103 120 100 250  96.9
Cr 0.156 0.8 984 15 953 3.0 102
Mn 1.707 0.8 916 15 937 3.0 942
Fe 2.089 1.0 934 20 922 40 964
Co 0.008 0.004 103 0.01 ~98.7 0.02 947
Ni 0144 0.08 983 0.15 936 0.3 955
Cu 0.03 0.015 994 0.03 953 006 944
Zn 1.161 0.5 112 10 106 2.0 104
As 0.009 0.005 947 1.0 98.6 2.0 100
Se ND 0.001 110 0.002 103 0.004 106
Sr.~.0288 015 99.7 03 932 06 96.7
Mo 0067 003 934 006 908 0.12 9438
Cd 0.001  0.001 100 0.002 96.3 0.004 954
Sn 0.007 /0.003 105 0.006 105 0.012 103
Sh ND 0.001 90.6 0.002 93.4 0.004 96.7

Ba 0.27 015 103 03 102 0.6 108
Pb 0029 0.015 89.7 003 937 006 952

o

ND: Not detected.
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Table 4 The results of seven elements in apple (GBW10019)

L& EBAANnglg) M EAE(uglg) EAEI% RSDI%
Na 116090 1142 98.4 13
Mg 390460 411 105.4 1.9
Al 7010 68 97.1 11
K 7700400 7700 100.0 2.8
Ca 49010 498 101.6 15
Cr  0.3040.06 0.28 93.3 1.2
Mn 2.740.2 2.7 100.0 2.6
Fe 16+2 14.9 93.1 35
Co  0.02620.006 0.028 107.7 1.4
Ni 0.1440.05 0.13 92.9 3.6
Cu 2.540.2 2.6 104.0 1.9
Zn 2.140.4 2.2 104.8 0.8
As 0.02040.004 0.021 105.0 2.6
Se 0.018 0.019 105.6 3.7
Sr 6.940.5 6.5 94.2 1.2
Mo~ 0.0840.02 0.074 92.5 2.8
Cd- 0.005840.0012  0.0056 96.6 13
Sh 0.006 0.0062 103.3 3.8
Ba 2.540.3 2.7 108.0 3.2
Pb  0.08420.032 0.083 98.8 1.6
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Table 5 The results of trace elements in fruit wine

rE REE BTE RHEGER) HEE
Na 36.30 19.80 11.79 23.12
Mg 119.5 28.63 133.8 78.98
Al 0.857 1.011 0.576 0.897
K 1480 510.0 1790 679.0
Ca 117.4 24.00 54.14 50.11
Cr 0.156 0.064 0.203 0.057
Mn 1.707 0.367 1.766 2.009
Fe 2.089 2.284 0.982 1.783
Co 0.008 0.003 0.003 0.007
Ni 0.144 0.040 0.143 0.051
Cu 0.030 0.113 0.809 0.009
Zn 1.160 0.490 0.557 0.987
As 0.009 0.010 0.004 0.008
Se ND ND 0.007 ND
Sr 0.288 0.118 0.890 0.345
Mo 0.067 0.016 0.002 0.045
Cd 0.001 0.001 ND ND
Sn 0.007 0.039 ND 0.002
Sh ND ND 0.006 ND
Ba 0.270 0.131 0.119 0.112
Pb 0.029 0.015 0.087 0.005

ND: Not detected.
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