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& gos 3As <Ll (ppm)

Ga3+ Ni 2+
M1 1.00 1.00
M2 1.00 5.00
M3 1.00 10.00
M4 1.00 15.00
M5 1.00 20.00
M6 5.00 1.00
M7 5.00 5.00
M8 5.00 10.00
M9 5.00 15.00
M10 5.00 20.00
M11 10.00 1.00
M12 10.00 5.00
M13 10.00 10.00
M14 10.00 15.00
M15 10.00 20.00
M16 15.00 1.00
M17 15.00 5.00
M18 15.00 10.00
M19 15.00 15.00
M20 15.00 20.00
M21 20.00 1.00
M22 20.00 5.00
M23 20.00 10.00
M24 20.00 15.00
M25 20.00 20.00
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Ga®  Ni# Ga* Ni2* Ga™ NiZ* Ga* Ni2* Ga™ NiZ*

P1 1 5 1.1670 5.4211 11670  108.42 1.1258 5.3944 11258  107.89
P2 1 10 1.1441 9.6601 114.41 96.60 1.0290 9.8354 102.9 98.35
P3 5 1 5.0138 0.9135 100.28 91.35 5.2205 0.9377 104.41 93.77
P4 5 15 4.3684 14.5912 87.37 97.27 46117 14.7556 92.23 98.37
P5 10 10 10.1593 9.2744 101.59 92.74 10.0366 9.2337 100.36 92.33
P6 10 20 10.1429 20.8617 10143  104.31 10.1420 20.7412 10142  103.70
P7 10 5 9.5651 6.2801 95.65 125.60 9.7337 5.7613 11523 11522
P8 15 1 14.1116 1.2322 94.08 123.22 14.5227 1.1116 96.81 111.16
P9 15 10 15.1226 10.8031 10081  108.03 15.1217 10.5611 10081  105.61
P10 20 5 19.7633 4.3326 98.82 86.65 19.6125 4.6706 98.06 93.41
P11 20 15 21.0752 15.6029 10538  104.02 20.9083 15.3491 10454  102.32
P12 20 20 20.1912 22,5681 10096 11284  20.1360 22.4874 100.68  112.43

OSC'PLSLIZ}))‘ e;@lh&j\)}ﬁ)uﬂ&})l; ngdb)spmejmjg}J&éuoﬁﬂbw Y JJJG.-

< el oyled Ga** Ni2*
1 0.09 312
2 0.09 3.14
3 0.05 2.68
4 0.15 3.87
5 0.13 375
6 0.10 2.96
7 0.08 2.85
8 0.09 2.85
9 0.06 2.81
10 0.11 2.98

Al glacsl ;3 OSC-PLS 5 PLS i, 53 (5,5 )G 51 ealitad b ool v (g el (sla el ,b 18 J g

Solel bl Ga = NiZ* GaF*OSC_PLSNi2+
NPC? 4 5 3 3
RMSEP 0.4774 0.9736 0.3587 0.8496
REP (%) 434 9.98 3.26 8.71
R? 1.030 1.146 1.017 1.137
R 1.014 1.070 1.008 1.066

*Number of Principal Component
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Using of OSC-PL S chemometry method for smultaneous
determination of Gallium and Nickel in Echinacea purpurea and
Humulus lupulus soil by UV-Vis Spectrophotometer

"Ahmadi Golsefidi. M., Jalilian, H.R., Rajabzadeh, R.A.
Chemistry Department, Faculty of Sciences, Islamic Azad University- Gorgan Branch, Gorgan,
Iran

Abstract

Echinacea purpurea and Humulus lupulus are two strategic medicinal plants in Golestan
province and have many usage in pharmaceutical and food industries. Heavy metals like gallium
and nickel in a standard concentration range are accepted for the soil of these two plants. Extra
concentration of the elements can aggregate and poisoned the metabolite activities in plants.
Thus an accurate determination of concentration method is needed to control the amount of
heavy metals in such a soils. Orthogonal signal correction — Partial least squares modeling is a
powerful multivariate statistical tool applied to spectrophotometric simultaneous determination
of mixtures of Galium and Nickel. The method is based on the formation of the complex of
PAN with Gallium and Nickel. The ISBO membrane shows enhanced selectivity for Ga®* and
Ni2* but absorption spectra of these two complexes overlap strongly, thusit is difficult to analyze
the compounds in their mixtures. In this study, the calibration model is based on absorption
spectra in the 400-650 nm range for 25 different mixtures of Gallium and Nickel. A series of
synthetic solutions containing different concentrations of Gallium and Nickel was used to check
the prediction ability of the OSC-PLS model. The RMSEP were 0.3587 and 0.8496 for Gallium
and Nickel, Respectively. Amount of Ga®* and Ni** were determined 0.08 and 3.1 ppm in the
plant soils respectively.

Key Words: Echinacea purpurea, Humulus lupulus, Chemometry, Gallium, Nickel, Soil
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