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A Comparison of Digestion Methods on Evaluation Analytical
Performance Heavy Metals Contamination in Soil and Vegetables:
A Case Study in Nam Suay Subdistrict, Mueang Loei District,

Loei Province
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Abstract

The study aims to analyze the content of three heavy metals in soils and
Brassica rapa L. Six digestion methods, including method-1; prepared the samples;
digestion with nitric acid, method-2; digestion with nitric acid in overnight, method-3;
digestion with nitric acid and hydrogen peroxide, method-4; digestion with nitric acid
and perchloric acid, method-5; digestion with sulfuric acid and method-6; dry ash. Heavy
metal contents such as cadmium (Cd), lead (Pb), and arsenic (As) were analyzed using
graphite furnace atomic absorption spectrostometry (GF-AAS). The results revealed that
the concentration ranges of cadmium (Cd), lead (Pb), and arsenic (As) in B. rapa L. were
ND-0.03+0.02, 0.07+0.02-0.12+0.04, and ND-0.02+0.03 milligram per kilogram (mg/kg),
respectively. The soil samples found heavy metal contents in the ranges of ND-0.15+0.03,
18.75+0.36-20.21+0.15, and ND-2.04+0.03 mg/kg, respectively. The evaluation of six
digestion methods of B. rapa L. on the analytical performance of heavy metals, including
cadmium, lead, and arsenic, showed a linearity range of r* > 0.995. The comparison of
six digestion methods found the best preparation sample in removing the matrix, and
the efficiency of analysis of heavy metal showed in method-6 as dry ash at 480 °C for
4 hours. The recovery percentages for cadmium, lead, and arsenic were found in the
99.77-90.17% range. Limit of detection (LOD) and quantitation (LOQ) were 0.0027-0.0519
and 0.0090-0.0519. In addition, the sample preparation of method-1; prepared the
samples; digestion with nitric acid and method-3; digestion with nitric acid and hydrogen
peroxide were also acceptable. The substances were inexpensive, easy, and fast to
analyze. The recovery percentage, LOD, and LOQ were 85.75-80.12, 0.0497-0.0029, and
0.1656-0.0097, respectively. The transfer factor of heavy metal from soil to vegetables
has been found to have decreased. The contamination of heavy metals was less than

that of the World Health Organization. This indicates that it is safe for consumption.

Keywords: Contamination, Digestion method, Heavy metals, Soil, Vegetables
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atomic absorption spectrophotometry (GF-AAS)
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Tnedsetneinnmadennededinu 1 nsu Tdlung@ida udidunsalusdn
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6. MmTzimAnduUsEavsnsteleulanguiin (transfer factor: TF)
Tnomsihsaranduduveslanswindfogludaogamssoanudutuves
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way ANOVA) Tulusunsu Microsoft excel wazuanaduanade « duud BALUUNINTFIU (SD)
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NAN1539¢
1. Usnnaulaneninludiogsiu
Usinadlaveniinlufegsuanaiudgninniadeansdsuiufitiuumingy
fuatheny snedlonas Swinee Snseidemala GF-AAS namsAnwmunsUuilou
vasmzinnniign Fellawindy 21.45+0.23 fadn3usenlansy sesaun Ao ansmy (2.04+0.03
fiadnsusanlansy) wazwandlen (0.19+0.04 fadnsusenlandy) suddiu fam1ssd 2

A15199 2 USunadlavendnludiesnamuy

yauAENeAL Ysualangniln @adniusieilaniy)
uAALYY k) F199Y

Lfud 1 0.16:0.04 20.21%0.15 ND
Ui 2 0.15+0.03 19.58+0.21 1.78+0.09
AT 3 0.16+0.04 21.45+0.23 0.65+0.04
v 4 ND 19.26+0.41 ND
AT 5 0.19+0.04 18.75+0.36 2.04+0.03
ANLIATFIUX 67.00 400.00 6.00

vangmn: - Anfiseauluguuuuaieds + dudsnuunnnsgiu (mean=SD)

- ND (not detected) #ia asraliiny

- * ANINATFILANLUTENARAIENSTINNTAIAGOUI A A, 2564 1309 v
UINTTIUAUNINAU (NTUATUANLATY, 2564)
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Wisuileuiuisd 1 magesseonsalusin wayish 3 msdessensalusinimiulelasiau
Weseanlad AwIoudiedeiensdesdensalusindutuiesay 68 uaznsnlelasiau
wWeseenludidutuiovas 20 filianTinszoglunasiiannsasensuld Tuvasdiisms
W3BuR0e199aA5T 4 nstesdensnlusindamfunsaesaansn FFdidadeidesn
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LAty

AzN"

199U
U

N U BAWN

85.75, 0.0263, 0.0876
98.64, 0.0273, 0.0910
83.72,0.0269, 0.0897
74.21, 0.0105, 0.0350
80.05, 0.0258, 0.0860
99.77, 0.0255, 0.0850

82.84, 0.0295, 0.0983
97.83, 0.0473, 0.1580
80.12, 0.0497, 0.1656
76.97, 0.0300, 0.1003
71.23, 0.0297, 0.0990
98.35, 0.0519, 0.1730

84.09, 0.0031, 0.0100
85.73, 0.0031, 0.0100
81.44, 0.0029, 0.0097
82.61, 0.0029, 0.0097
69.89, 0.0018, 0.0060
90.17, 0.0027, 0.0090

AINANSNA 3 HANISIATILRAIEITN5E8ATN 1-6 VRIN1TATIFBUAIY

gnaeslun1sieneiusunalangminns 3 ylaluddegralinaialsaninee df1nis

A9 F-value infu 0.0127 0.0509 0.0147 0.0340 0.0473 wag 0.0328 MIUAIRU Way

A1 p-value Wiy 0.9874 0.9507 0.9854 0.9667 0.9540 tag 0.9679 AUA1AU LHBI9INAT
p-value ¥8IN1FAATIERNY 6 AaTAMINAINTEAUTEEIATY 0.05 Lanaintuiauuaneig
pgalitfedAymeanAsenIeAafevestayaia 3 ya NszRuanuleiiuiesas 95

M19199 4 USunalavevtinluiieg1ainninideinanes

ANUFIBET9 Ysualavgniin @adnusanlaniy)
ANNIALIEINNA S uAALYY Az F199Y
Ui 1 0.04+0.05 0.12+0.04 ND
AU 2 0.03+0.02 0.08+0.03 0.02+0.03
Ui 3 0.03+0.04 0.07+0.02 ND
Ui 4 ND 0.09+0.03 ND
AT 5 0.05+0.03 0.10+0.03 0.04+0.03
ANLATTIN 0.20 0.30 2.00

e - AMTeuluguluuaaay + daudesuuiinggiu (mean+SD)
- ND (not detected) g a333kiiny

- * ANANATTIUNNLUTENANTENTENTITUEY (RUUT 414) WA, 2563 1389 U1MIFY
91NN TV (NTENTIETITUGY, 2563)
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