)3 % #R  Acta Phys. Sin. Vol. 62, No. 4 (2013) 044211

MBS E T L

EREN_FEEE

DMEFER CdBE

KA R XA

(YLPGARMY K 2 T2 e, AE Wt A5 N B S0 =%, S 330045)
(201248 HOH W H; 2012459 H 19 H i #1& ks )

FTHOCTE T 706 (LIBS) SO SRS Cd Je s AT € &0 A, AT LIBS SRIBEE i Cd TR HI%R
LI Ze A R, IR & S W 6 RE I AE S Cd JCER IS B SR TR HHE N AR A i 1%
B AT PAR BE, He T fhidse /N —3feidk (PLS) X JLrPTR) 39 /MR IE ST Cd U K58 H 70 WA, £ 2B FR St _E 7t
WA 13 AL Cd &5, JEx PLS BERLEAT X LU I6 TE. PLS B blA 26 1 AH G R Ak 0.9806, 12 AMFE S )
BAIESE RIIHD R ZE N 10.94%. WEFEETRR ], WOCTE T i 6 BOR RS R KA I A ™ il i G R 5 i, R

77 i ) AR B R BOR T,

KBEIA: WOLTE Tl Cd, & A, fhd/ ok

PACS: 42.62.Fi, 52.50.Jm, 32.90.4+a

15 =

B LG TR (PR IR Ay AL IR
il oz, b st A it A R SROCTE IE. A
G RURIR A, o e 7 0 e K IV M A, 32 21 )
EANIOFE SRR ISR LN & UM E PN v €0
(E B ks Beftin e, JEIER it YR R SR
SEYG Q™ BN Tk, Hg QWb A KR AT i
EJE G (Cd), REALBLRITS R KR HIREIA B,
RS REE L V=L 7/k SN AT i e e N ol
8. BEAE A AN, A R Cd o ER R K,
SRR O AR S, 4 NI R ORSE
H. Cd JURBEAN NG WA BT 5SS 4% 2
RE, T BUH BUAA RV, B3 20 U5 W I A 0
AR, BONZET (1731 Dbk, BReisk 72 5 AR S i o
Cd & =LA 1B 3™ H AR R 0\ T 377 1 5% i
BN HE AT AR 2 X

A A 7™ i T4 s o 3 Cd K 25k

DOI: 10.7498/aps.62.044211

A IR OB (atomic absorption spectroscopy,
AAS). FUBRE G A B AR R 7 R G (indue-
tively coupled plasma atomic emission spectroscopy,
ICP-AES). HLEHE & 55 & 1A Fi% % (inductively
coupled plasma mass spectrometry, ICP-MS). J5i - %¢
Y66 (atomic fluorescence spectrometry, AFS)H#—°)
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STH/ugg! FEMSNS Cd SEPRfRuge HEMmdi'S Cd Ehrfi/uge™ FMg'S Cd %hrdi/ugg!

FEfhdns  Cd SEpRe
1 2.497 14 12.281
2 2.645 15 12317
3 3.058 16 13.421
4 5.027 17 13.976
5 5.138 18 16.066
6 6.286 19 16.855
7 8.218 20 18.980
8 8.434 21 20.763
9 8.683 22 23.135
10 10.864 23 23.770
11 10.925 24 27.513
12 11.194 25 27.513
13 11.713 26 29.872

27 39.534 40 103.189
28 41.123 41 108.562
9 48.688 42 118.696
30 49.002 43 119.214
31 50.911 44 155.190
32 51.060 45 160.410
33 53.672 46 174.667
34 54.066 47 267.748
35 54.621 48 306.190
36 61.971 49 331.461
37 65.201 50 360.145
38 68.616 51 371.920
39 88.597 52 382.815
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2 TR T Cd IR R

FEfhgRS  Cd SeprikEiugg Cd WM /ug-g~" AAXTIR2E/%

1 3.058 5.060 65.47
2 8.218 9.602 16.84
3 10.930 8.690 20.49
4 12.320 9.189 25.41
5 16.860 17.580 427
6 23.770 23.550 0.93
7 39.530 37.730 4.55
8 50.910 44.540 12.51
9 54.620 47.100 13.77
10 88.600 75.430 14.86
11 119.200 133.100 11.66
12 267.700 235.900 11.88
13 371.900 352.900 5.11
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Quantitative analysis of cadmium in navel orange by
laser-induced breakdown spectroscopy combined
with partial least squares®

Zhang Xu Yao Ming-Yin Liu Mu-Hua'

( Key Laboratory of Optics-Electronics Application of Biomaterials, College of Engineering, Jiangxi Agricultural University, Nanchang 330045, China )

(Received 9 August 2012; revised manuscript received 19 September 2012 )

Abstract

The navel orange is analysed quantitatively for cadmium by laser-induced breakdown spectroscopy. The laser-induced breakdown

spectroscopy is used to obtain the characteristic spectrum of Cd in sample. The concentration of sample is detected as a reference

concentration by atomic absorption spectrophotometer. The partial least squares method is applied to the data of 39 samples which

are preprocessed by combining the five smoothing formula and centerization method to establish quantitative analysis of cadmium

model. Other 13 samples are used to be compared with the results from the quantitative analysis model. In this model, the correlation

coefficient of fitting curve is 0.9806 and the relative error of 12 samples is 10.94 percent. The research results show that laser-induced

breakdown spectroscopy can nondestructively and accurately detect heavy metals in agricultural products without preparing any sample

and provides a technology for the safety of agricultural products.
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