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Abstract: A method for the determination of 16 mineral elements, such as K, Ca, Ti, V..Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Rb, Sr and Pb
in walnut was developed by total reflection X-ray fluorescence (T XRF) with constant pressure digestion. The optimized temperature and time of
the constant pressure digestion were 180 “C and 4 h, respectively. The certified reference material (CRM, GBW10026) was digested and
determined. And the lower limit of detection (LLD) and the limit of determination (LDM) of different element in walnut were calculated.
calculated to be 0.001~0.045 mg/L and 0.003~0.144 mg/kg, respectively. TXRF analytical results showed that the 16 mineral elements in the
CRM consistent were within the standard value ranges. This.method showed advantages in lower cost of the pretreatment equipment, easy

operation, less sample consumption and low detection limit. The contents of 16 mineral elements in walnut determined by this method showed

little difference with the resultsby ICP-M S, T he relative standard deviations (RSD) of TXRF were lower than 3.9%.
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Fig.1 The TXRF spectrum of the certified reference material
(GBW10026) with constant pressure digestion
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Table 1 The LLD and LDM of TXRF method

% HHBRAmgl) &% FR(mgkg)
K 0.045 0.144
Ca 0.028 0.09
Ti 0.01 0028
v 0.01 0.035
cr 0.006 0.019
Mn 0.005 0.016
Fe 0.005 0.014
Co 0.002 0.006
Ni 0.002 0.007
Cu 0.002 0.006
Zn 0.002 0.007
As 0.001 0.003
Pb 0.002 0.008
Se 0.001 0.003
Rb 0.002 0.006
Sr 0.002 0.006

2.4 {EMAENE
T2 MBS (GBW10026) SHTLER (n=3)
Table 2 Analytical results of CRM of GBW10026
& kAL wi(mglkg) M) 2 A wi(mg/kg)

K 5850150 5945
Ca 3080130 3109
Ti 20+ 22
\Y 0.4640.08 0.55
Cr 0.51+0.09 0.56
Mn 22.74).6 229
Fe 212+10 220
Co 0.1040.02 0.1
Ni 0.5040.10 0.58
Cu 8.240.8 8.8
Zn 32+ 33
As 0.095+0.020 0.112
Se 0.03#0.01 0.03
Rb 6.440.3 6.5
Sr 13.240.7 13.3
Pb 0.2540.04 0.27

YRI5 1 1.3, SR b5 (GBW10026 )
NITEHER A RS S, A K. Ca. Tiv V. Cr.
Mn. Fe. Co. Ni. Cu. Zn. As. Se. Rb. Sr. Pb %%



MR ERRH Modern Food Science and Technology 2013, Vol.29, No.5

16 P P oCER & ST E , AT E 3 Ik, B
VM, WEss Rk 2.
2.5 FrAINE

HY 2012 A3 T 5K 5 DB A== Bz bk, 1% 1.3 77
TR AL, 2B TXRF A1 ICP-MS #HTllE ,
45 5% 3. TXRF A1 1CP-MS f il 45 5 T i 21 2
S, PR REAR AT HO e A AR 16 R
o (BB HMA-TXRF JREIX 16 M ¥)c & )
AR FRAE R (RSD) 7F 0~3.9% [A], A4 414
g BRAERTER, FEmAED. ARG, ST
Bk e 22 F 7 2 B (RIS E

3 MRS 16 MTERMNESER (n=3)

Table 3 Analytical results of 16 elements in walnut

] TXRF ICP-MS
Ml 4f((mgkg) RSD/% % {a/mgkg) RSD/%
K 40524107 2.3 3940479 18
Ca 47110 1.9 463411 2.1
Ti 14.440.2 1.4 14.620.1 0.7
Vv 0.0140 0.0 0.0140 0.0
cr 5.8240.14 2.2 5.860.08 1.4
Mn 99.741.8 16 100.141.5 1.4
Fe 38.840.4 0.9 38.310.4 1.0
Co 0.0720 0.0 0.0720 0.0
Ni 1.3540.03 1.9 1.3640.01 07
Cu 20.240.7 3.1 20.420.6 2.5
Zn 20.120.6 2.6 20.120.2 1.0
As 0.3940.02 3.9 0.3940.01 2.6
Se 4.5340.02 0.4 4/5240.01 0.2
Rb 11.540.2 1.3 11.520.07 0.5
Sr 2.6140.05 1.9 2.6240.04 15
Pb 0184001 33 0.1940.01 3.1
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