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Determination of 13 Trace Elements in 7 Kinds of Freeze-dried Fruits by Microwave Digestion with ICP-AES
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Abstract [ Objective] To establish a method for simultaneous determination of As, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb and Zn
in freeze-dried fruits by microwave digestion and inductively coupled plasma atomic emission spectrometry (ICP-AES). [ Method ] Microwave
digestion method was used to treat the sample, and the trace elements in the sample were stable in the digestion process. The contents of 13
trace elements in the samples were simultaneously determined by ICP-AES. [ Result | The mass concentration of each trace standard solution
showed a good linear relationship in the range of 0. 01-8. 00 pg/mL, the determination coefficient (R*) was 0. 998 482-0. 999 954, the de-
tection limit was 0. 000 6-0. 364 1 wg/mL, the recovery was 96. 85% —101. 28%, and the relative standard deviation( RSD) was 0. 2% -

4.9%. [ Conclusion ] This method is suitable for the determination of trace elements in freeze-dried fruits. The nutritional value of minerals can
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be judged according to the content of trace elements, and the risk of trace elements can be monitored for the samples.
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Table 1 Optimization selection of microwave digestion parameters
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iy Heating power Heating time Operating Opf?ratlnb
Program W nin temperature time
C min
1 400 4 100 5
2 400 2 120 15
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Table 2 Optimal analysis wavelength of each element

JLR L3S JLHR Bk
Element Wavelength/nm Element Wavelength/nm
As 193. 696 Mg 285.213

Ca 317.933 Mn 257.610

Cd 228. 802 Na 589.592

Cr 267.716 Ni 231. 604

Cu 327.393 Pb 220.353

Fe 238.204 Zn 213.857

K 766. 490
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TARAEZ TR 7E 0. 01~ 8. 00 wg/mL 5 R 2k ko6
Z L REZRB(RY)7E 0.998 482~0.999 954,
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Table 3 Linear equations and determination coefficients of each ele-

ment
iE Settr i R
Element Linear equation Determination coefficient(R*)
As Y=573. 8X+221.2 0. 999 539
Ca Y=2177X+127.9 0. 999 894
Cd Y=1210X+7.3 0.999 123
Cr Y=646. 7X+5. 1 0. 998 482
Cu Y=16 880X+964. 6 0. 999 900
Fe Y=8 977X+357. 3 0. 999 952
K Y=856.34X+74.3 0. 999 675
Mg Y=934. 2X+79. 2 0. 999 780
Mn Y=56 870X+2 201. 6 0. 999 954
Na Y=6 534X+354. 3 0. 999 643
Ni Y=27 250X+160. 2 0.999 913
Pb Y=28.78X+0.9 0. 998 491
Zn Y=7 692X+472.2 0.999 885

2.5 FTERHMGHR 2005, 15 A R RN TR K Ry
0.000 6~0.364 1 ng/mL, A& L% 4,

x4 BLERHR

Table 4 Detection limits of each element

% ot % ot
Element Detection limit//jg/mL || Element Detection limit//jg/mL
As 0.002 1 Mg 0.035 4

Ca 0.239 8 Mn 0.006 5

Cd 0.001 3 Na 0.036 0

Cr 0.019 7 Ni 0.001 5

Cu 0.009 2 Pb 0.000 6

Fe 0.002 0 Zn 0.000 9

K 0.364 1

2.6 HMPTEREEMNE MRS ATLER,7 FkTKR
X ARG 421 K Ca Na Mg 570K & % , Cr .Cu
GO BBL XA FR Cd Pb RAGH . B EER T 7K
SRARFREN , 0 W) S FE B A 23, EANEAEA
FEEE IR XU
2.7 FERREFMEULER JFE 6 nfLIE I, H ICP-AES &
FEVRT 7K SR Al Te 2R A A X BR o f 22 (RSD ) 7 0. 2% ~
4.9% , [AVCFEAE 96. 85% ~ 101. 28% , 351k | Ji ik my Al ATk
3 it

TZMFFCHEST. T WO T F 4 B P BRI & S5 B TR R T &
SEREE (ICP - AES) [R] B I 5 VR T 7K i 1 As (Ca Cd, Cr,
Cu.Fe K Mg Mn Na Ni Pb.Zn 3t 13 Fpisl &t oo % & & 1943
BT ke T80 VE R 400 W AR D) 2, FHE 4 min F|
100 °C 3247 5 min, FETHE 2 min 3] 120 °CiZ47 15 min, 52 %kE
A TRALER, ICP-AES POGIEHRAED A 1.3 kW, A B <
0.2 L/min, X HEE 150 /min, EH " K&
0.8 L/min; £ 13 W 134 2t 70 28 19 e A 43 B D A< 40 1) 3k B
193. 696, 317. 933, 228. 802, 267. 716, 327. 393 238. 204,
766.490 , 285. 213, 257. 610, 589. 592 231. 604, 220. 353,
213. 857 nm; bRUEE IR TR BEAE 0. 01~8. 00 pg/mL 52 47



50 % 7 4 o

Bk H g ICP—AES & 7 #& FRE P 13 A @ELE 183

MR R o 207 TR R TRT B S PR 0 SR ABCRE 5 7>
Bri BBl 5 5 SR AT 5 3l F T 2R T /KGR vh Z R ST K 191

P52 , A G 45 2R nT AT R T AR B ) J5 8 TR (L
CLNCIRtE el STINES A T e wive SR

RS5 EHETFKBRhTEESE

Table 5 Element content in freeze-dried fruits ne/'g
(}‘Eq:ﬂ(% . As Ca Cd Cr Cu Fe K Mg Mn Na Ni Pb Zn
Freeze-dried fruits
W75 T Dried raisins 3.28  325.89 — 0.908 11.09 62.64 5861.22 394.62 13.06 460.21 3.67 —  19.41
Bk T Dried kiwifruit 2.93 493. 56 — 0. 867 6.65 25.39 416.74  88.68 9.21 1 265.49 9.99 — 16. 48
KT Dried dragon fruit 2. 46 507. 18 — 0.928 7.30 64.15 82.39 43.21 11.34 976.03 15.45 — 24.77
15T Dried prunes 2.36  454.61 — 2.180 4.98 87.383 1269.01 201.55 10.37 678.21  8.56 — 22,92
#7 T Dried lemon 3.03  458.48 — 0. 849 4.73  37.75  292.01 112.33 12.63 706.54 11.98 —  16.96
M55 T Dried cantaloupe 2. 64 403. 10 — 0. 698 9.07 26.63 213.22  75.08 9.84  906.59 9.73 — 16.78
TEHF Dried mango 2.16 400. 99 — 1.590 6.92 52.07 150.18 60.97 11.27 2233.16 11.59 — 0.33
=" FoR AR
Note: “—" means not detected
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