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Abstract : The application of wavelength dispersive X — ray fluorescence spectrometry ( WDXRF) in the

determination of mineral elements in soybean was mainly studied. With standard curve established via FP

method, WDXRF method was used to determine the mineral content in soybean samples by boric acid

bottom press. At the same time, the results were validated by inductively coupled plasma atomic emission

spectrometry (ICP — AES) method. The results showed that the WDXRF method was fast and effective in

determining the contents of six kinds of mineral elements in soybean such as Mg, K, Ca, Mn, Cu and

Zn. Therefore, linear model y = ax + b was
s HHER:2017 - 09 — 12 established about the values obtained by ICP -
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mg/kg
RS Mg K Ca Mn Cu Zn
1 2431.2 16188.3 3382.7 31.6 10.6 32.4
2 2265.6 15215.2 2913.2 24.8 11.9 37.2
3 2309.2 16209.7 2296.7 26.1 6.9 35.1
4 2581.5 16350.9 2336.6 26.9 9.4 42.9
5 2430.0 16291.1 3191.6 29.2 10.7 43.2
6 2235.2 16801.6 2403.4 27.5 11.4 39.2
7 1868.8 14692.3 2059.9 30.2 7.3 43.0
8 2097.9 16386.9 2038.0 24.2 8.7 34.1
9 2233.2 16155.3 2329.1 23.0 7.8 32.0
10 2269.8 16514.1 2455.9 26.4 8.5 38.2
11 1920.2 15235.4 2277.7 21.2 9.1 35.3
12 1603.0 12220.9 1788.0 16.5 7.9 26.8
13 2058.8 15005.8 2520.2 21.0 9.5 32.1
14 1938.5 17285.0 1877.2 22.5 11.3 35.8
15 1938.9 14106.9 2670.8 20.0 8.3 34.2
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1 1843.0 16282.5 25350 34.2 11.6 29.9
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3 1678.0 15876.3 1676.0 24.4 8.3 31.1
4 1789.0 15876.0 1757.3 27.1 10.0 33.9
5 2028.0 16021.9 2712.2 29.7 11.2 37.5
6 2508.0 17160.1 1995.5 26.9 9.1 36.8
7 2097.0 16407.7 2101.0 29.3 10.7 45.7
8 2249.0 16877.3 2030.2 26.1 .9 33.8
9 2634.0 19629.0 2359.3 24.5 .4 32.6
10 2508.0 18712.6 2372.0 27.0 .2 36.4
11 1840.0 16466.0 2032.6 22.4 10.4 35.1
12 1863.0 16194.1 1842.5 21.1 10.0 27.5
13 2213.0 15484.3 2150.9 21.2 9.8 31.9
14 1799.0 17944.0 1824.3 21.2 11.3 34.3
15 2178.0 16986.0 2265.1 20.7 8.2 34.2
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26.8 ~43.2 mg/ke, FEICE S mIE 1 788.0 ~3 382.7
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3 727 mg/ke , FRoC E &1 18 094 me/kg, B 4%
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F1 6 AT LT PRI 7 46 I 9 0 2 AT
TR —RE MR 22 BR T A0 3R A 2 A R 22 4
ROb, — AR R 22 FITE 25% LAY
Fee 4 3 5 HAR DL ICP - AES [Ty
filt, WDXRF A5 {E R y S H S AR A5 y = av +
b IR R AR T
#7 ICP-AES &l 55 WDXRF & #18 X 445

FRSEXEY
JLR LTy T (B
Mg y=-0.165 1x +2 220. 3 0.098 5
K y=0.313 4x + 11 472 0.080 9
Ca y =0.505 5x +968. 97 0.793 7
Mn y=0.843 5x +4.582 4 0.829 8
Cu y =0.657 9x +4.295 4 0.718 1
Zn y =0.591 2x +12. 684 0.806 7

SRPRGIHT R, T KEH Mg K Ca,
Mn Cu.Zn JLE Y ICP — AES i & {f fl WDXRF i

SEAEMIREAY g AR, 2R Zn  Cu Mn Fl

Ca FUAHIC R EINTE 0.70 LU_L, Mn AHE REGAEN T

0.829 8, UEHA I 7 vk YA CHE AL, R ok WDXRF

AT 1A 1CP — AES J5 2 f R &2 Zn  Cu \Mn

I Ca 4 FOGER. {H2 Mg K BICE B K R B

IR, AE T e R i,

3 &

ASCLA 1ICP = AES J5 ik R bn e, B i WDXRF
JE BRI AT A WDXRF %R A ) Mg K Ca,
Mn Cu Zn JUER & & BRI S P A 2y, U HZ
REFRERE I+ 5 5, & &5 R . WDXRF
B AR T (S PR HE AN T ST i I IR A ot S o3 18 78
W RSFIL R, ISR ST R A 7 i, R RS
FES P P BT R A I BAT R S, ROR AT RE S
i EIpNISR 8 % i el
S 3Lk
(1] FZo0Bk, k3. R E2E R FfE TR W)

REFEAILT]. W EmAR, 2007, 32(1) . 71 =73,

[2] SZYMCZYCHA - MADEJA A, WELNA M, POHL P. Fast
method of elements determination in slim coffees by ICP
OES[J]. Food Chem, 2014, 146 220 - 225.

[3] DUZM Z, CELIK K S, AYDIN I, et al. Microwave diges-
tion followed by ICP — OES for the determination of Al,
Cd, Cr, Cu, Fe, Ni, Pb, and Sn in maize[ J]. Atom
Spectrosc, 2012, 33(3); 78 - 82.

[4] BRESSY F C, BRITO G B, BARBOSA I S, et al. Deter-

[

mination of trace element concentrations in tomato samples
at different stages of maturation by ICP OES and ICP — MS
following microwave — assisted digestion[ J]. Micr Chem J,
2013, 109 145 —149.

[5] MARGUI E, FONTAS C, BUENDIA A, et al. Determina-
tion of metal residues in active pharmaceutical ingredients
according to European current legislation by using X — ray
fluorescence spectrometry [ J]. J Anal Atom Spectrom,
2009, 24(9) . 1253 - 1257.

[6] HONDROGIANNIS E, PETERSON K, ZAPF C M, et al.
The use of wavelength dispersive X — ray fluorescence and
discriminant analysis in the identification of the elemental
composition of cumin samples and the determination of the
country of origin[ J]. Food Chem, 2012, 135(4) . 2825 -
2831.

[7] OTAKA A, HOKURA A, NAKAI I. Determination of trace
elements in soybean by X — ray fluorescence analysis and its
application to identification of their production areas[]J].
Food Chem, 2014, 147 318 -326.

[8] PALTRIDGE N G, MILHAM P J, ORTIZ - MONASTERIO

J 1, et al. Energy — dispersive X — ray fluorescence spect-

(T#% 148 W)



148 CHINA OILS AND FATS

2018 Vol. 43 No. 5

JR 2l A2 I A R S 2D (B A T AR S A

(WFES) HEREY o - EFMM y - EFWH AL

5 EARMZFIM LT A R 1R 5GP, HH G R %L

4y 313% 0.997 8 F10.997 7, Ui o - AL B WA y -

A= B I R AT K VR 25 1 € S ) (2
R5 AEMABSEARMEFMAMEMELNY

G- AR B
o= EFH 0?/(;23 T;(lilsg.z 323 0.9978
R LR et S L
Y- EHE S.Bigi ]1?2_;.96;0_6 0.9977
3 & it

BN & s O R = i e ] e
T HEAEAT R, (E R v 2 B R A K AR
TR B —E RS2, FOR IR ZF TPk & i
HoamfsrymE L F Al R s T m L AT &
A o - FWM y - A BFH S ELELS
FORMEZFM L BA R RO, il AR S5 1)
WFFE R B, AL T KR 2 T e T4 B, 5 itz
R TR L2 RO AR A VR R AT e D oK
JRZEIK Iy DRAETE A K 338 A T A B TR
UE T KR 25 A8 0 I
S 3Lk
(1] B R B ARARMEN T2 Re A HoR [T ] h g,
1999,24(5) ;22 - 24.
(2] SRBKER, it SO, 3K, 55, BRI ZRm A A 7 BUIR 5 &
JERTFLI]. 4™ hi T2, 2008 (8 ) :54 - 56.
[3] KOMODA M, ONUKI N, HARADA I. Studies on cause of

color reversion of edible soybean oil and its prevention
[J]. Agric Biol Chem,1966,30(9) :906 —912.

(4] Jal3hoC. 7E S WAk B A bk 28 50m R4 0T R AIG
AR R [T ] B 2 B4k, 1991,12(3)
82 -85.

[5] skabam, kRS O ZE. FORMR 2R gl T 20T .
] g ,2003,28 (6) 60 —62.

(61 WPF. W R B it JBOE 2 AF 1t A 2 0 [ D ] V095 T
B VLR ,2012.

(7] BRHg , B3GR Gl E £k A: T & &
WHFE LT ] R SR ,2010(9) :32 - 34.

(8] mrREAR. R S i ) IR I (L T v ) D PR B o A 4 it
[J]. J = hAg ,2008,33(10) : 68 —69.

(9] SRR APyt A it B v [ AL BRI SE [ D] VL5 B
By VLR R ,2015.

[10] KOMODA M, ONUKI N, HARADA I. Studies on cause
of color reversion of edible soybean oil and its prevention:
part II tocored as a precursor of color reversion of soybean
oil [J]. Agric Biol Chem,1967,31(4) :461 —469.

[11] KLIBANOV A. Enzymes that work in organic solvents
[J]. Chem Tech,1986(6) :354 —359.

[12] YAMAUCHI R. Vitamin E:mechanism of its antioxidant
activity [ J ]. Food Sci Technol Int, 1997, 3 (4):
301 -309.

[13] KAMALELDIN A, APPELQVIST L. A. The chemistry and
antioxidant properties of tocopherols and tocotrienols [ J].
Lipids, 1996,31(7) :671 -701.

[14] CHU Y H, LIN W M. Effect of soybean pretreatment on
the color quality of soybean oil [ J].J Am Oil Chem Soc,
1990,67(6) ;368 —372.

[15] LALMT, LINW M, CHU Y H, et al. The mechanism of
color reversion in soybean salad oil [J]. ] Am Oil Chem

Soc,1989,66(4) :565 —571.

(L% 138 W)
rometry as a tool for zinc, iron and selenium analysis in
whole grain wheat[ J]. Plant Soil, 2012, 361(1/2); 261 -
269.

[9] HUA H, JIANG X, WU S. Validation and comparable
analysis of aluminum in the popular Chinese fried bread
youtiao by wavelength dispersive XRF[J]. Food Chem,
2016, 207 1 -5.

[10] MIR — MARQUES A, MARTINEZ - GARCIA M, GAR-
RIGUES S, et al. Green direct determination of mineral
elements in artichokes by infrared spectroscopy and X — ray
fluorescence[ J]. Food Chem, 2016, 196 1023 —1030.

(11] TG IEUA], 5R0Ue, 55, XRF XK E g%
BT LI ]. i SRk a4, 2011, 31(4): 1130 -
1132.

[12] BRifE. X TGO BURF LT ], Stk
F 5% 48T, 1995, 15(2) . 103 - 111.

[13] MARGUT E, QUERALT I, HIDALGO M. Application of
X — ray fluorescence spectrometry to determination and
quantitation of metals in vegetal material [ J]. TRAC -
Trend Anal Chem, 2009, 28(3) : 362 —372.

[14] JASTRZEBSKA A, CICHOSZ M, SZLYK E. Simple and
rapid determination of phosphorus in meat samples by WD —
XRF method[J]. J Anal Chem, 2010, 65(4) . 376 —381.

[15] #JC. XRF - ICP - AES 3l & H 3 iy E IOt R
[J]. Ak253 bt ,2015,24(6) 73 - 76.

[16] FAH. FEKRZ FEH TR & & L HH X 2% 5%
L] A4l ST, 1998 (1) 30 - 33.

[17] WO, R, mfse, % WHRTURY B CR
ICP — AES 5 XRF 73 #r 757 i MARSGPEREFE [T ). il
F5NRE ST, 2013(7) ¢ 1949 - 1952.



