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Abstract; [ Objective | The heavy metal pollution of Coix seed and soil in its producing area were studied to
provide a scientific basis for the sustainable development of the Guizhou Coix seed industry and the prevention and
control of heavy metals in the soil of its origin. [ Methods | The Coix seed and the soil of its producing area
were used as the test samples. The soil pH value, organic matter, cation exchange capacity, and five heavy
metal elements, such as cadmium (Cd), lead (Pb), zinc (Zn), copper (Cu), and nickel (Ni) were
determined using geographic information system and single-factor pollution risk assessment methods to
explore the spatial distribution of soil heavy metals and the impact of soil heavy metal pollution on the quality
and safety of Coix seeds. [ Results] @ The Cd, Pb, Zn, Cu, and Ni contents in the soil ranged from 0. 01 to
1. 35, 10.09 to 34. 70, 80. 39 to 236. 36, 22. 54 to 131. 42, and 26. 75 to 137. 76 mg/kg, respectively, of
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which the maximum values of Cd, Cu, and Ni were higher than the current national standard (GB15618-

2018), indicating that there was a certain range of Cd, Cu, and Ni pollution risk in the soil in the study area.

The comprehensive pollution index was 1. 94, and the pollution level was light pollution. @ The contents of
Cd, Pb, Zn, Cu, and Ni in the Coix seed ranged from not detected to 0. 027, 0. 179 to 1. 348, 42. 615 to
58.961, 10.028 to 16. 244, and 0. 552 to 5. 045 mg/kg, respectively. Cd did not exceed the standard, while
Pb, Zn, Cu, and Ni exceeded the standard by varying degrees, with the exceeding rates being 90% , 25%, 75% ,

and 30%, respectively. Coix seed had a strong cumulative effect of Pb. [ Conclusion] By simultaneously

collecting soil samples and corresponding Coix seed samples, the analysis results can be used to evaluate the

impact of soil heavy metal pollution on the quality and safety of Coix seed.

Keywords: Coix seed; heavy metals; spatial distribution; pollution assessment; GIS
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F)Z LD E 4R 5 PR AT SRR 4 5T
H e 7 Al B s Qe g B P - BE R/ R Cu
>Ni>Zn>Cd>Pb, Hr Cu il Ni FHH KT 1,48
B 90 X T 4 2R I Cu A1 NI B 4R L B i YS
Yo, WHFZ LEBFEECP J 1. 94, 1<<P.. <2, LB
HIX T GEZESBNERGE 2,

XS MMRXEE (P ELE S, SEKIGY
YR s bR 24 Cd<<0. 1 mg/kg,Pb<C0. 2 mg/kg,
Ni<<1. 0 mg/kg B9 B & A5 Fl NY861-2004 H Zn<C
50 mg/kg, Cu<<10 mg/kg A L. BT £ (19 38 S0
Cd &8 NDCREFR) ~0. 027 mg/kg, K H 5
Pb,Zn,Cu fl Ni $45 K [ F2 #4754, & = B 4
WA 0.179~1. 348 mg/kg,42. 615~58. 961 mg/kg,
10. 028 ~16. 244 mg/kg,0. 552~5. 045 mg/kg, HHr
RIKWCA 90%6,25% .75 % 1 30% . Hi e Al DLAFF 5% X 38
BUCHm 4R is YL m s L 2L Pb Al Cu ¥5 Yt f ™
SN ESEFERA THARKWEHE. AL
Herh Pb yu g A i 1Y 3 i AR A 00 PR B o A o
FRBREME (R 3D, FEEF A HEPWESE A A
FALAA RO A AT RE B U IR R B A A K
P H R SCsE £3Eh P e R ARESSED b & &
A MR B MR 25 (3 9) L3 — 2L Ui W] Pb 76 3% 80
LA AR 5 A B RN, X 5 e e S R R AR
M) 4 22 v e BRET R 4R IO I 5 45 SR AH — B

®8 MEARBHCHESENESE

SE% E%Eﬁiﬁ/ SFﬁﬂEZ ﬁ?ﬁ%{ TRZEE/ k=R / AR R/ ?‘?%E%EFE{E/
(mg * kg™ (mg * kg™ (mg * kg™") % % % (mg * kg™")
Cd ND~0. 027 0.001 0.002 200 66.67 0 0.1
Pb 0.179~1. 348 0. 386 0. 266 68. 84 100 90 0.2
Zn 42.615~58.961 48.663 4,986 10. 25 100 25 50
Cu 10. 028~16. 244 12. 869 1.559 12.12 100 75 10
Ni 0.552~5. 045 1.182 1.038 87.81 100 30 1.0

T GB2762-2017 Fr i BA KT Zn A Cu BHLE - PRI R FAROL #8460 € 9 NY861-2004 12 Zn Al Cu BIE A b5 o s “ ND” R AR T46 R .

®9 PHERIEEGEFUASERE

% T/ A/ brifE 2/ ’ij'% i i %/
(mg+kg ") (mg-kg ") (mg+kg ') ZEF/% %
Cd ND~0. 24 0.08 0.07 86. 32 90
Pb  0.13~5.09 1.37 1.33 96. 82 100
Zn 1.79~3.70 2.53 0.63 25.13 100
Cu 0.07~6.36 2.26 2.20 97.09 100
Ni  0.75~6.52 2.38 1.62 68. 15 100

25 rtEEEEAEREAINMER CRRRE
55 M

B R I AR 4 0 R A ) O L 2

ST RS TR4r Al WL M R 4 R A AR Y S B 4T
() B2 17 = HE PR B R WU R e et . R 9
A %1,Cd.Pb,Zn, Cu F1 Ni i 2025 & 2 30 1 4 5 K
ND~0. 24,0. 13~5. 09,1. 79~3. 70,0. 07 ~6. 36,
0.75~6.52 mg/kg, H:3F¥{H 43 & 0. 08,1. 37,2. 53,
2.26,2.38 mg/kg, 5 MEESRAMS FENZRZRE
4391k 86.32%,96. 82%,25. 13%,97. 09% F1 68. 15%,
HeEMHIE. AMSTERERBEEE R, YR T HE
SRR, FEENNAMEGER TESRE SR
SEUA I8 52 B AR 2 H 2R £85I B 4 g S Ak
J CoH A A HIL S A 5 b 45 ) 5 | o8 R R ke VR AN Al
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84l B

PIARBRZ Y . 10 BoR, H3Eh Zn tE RS
EEOh S EEREIEMIEKER,.CA,Pb,Cu fil Ni Jo
ZARE, M LT P, Zn F1 Cu TTE A S 5& M
b & B AR OGP IR B 3, o P, Zn 3K B R 1B 2%
TEAH G, XU B 7 b AR A 5T DX A R R R R B0
J 4 4 1 S BRI, 5 4 A L. A R S
PR E SR SR, XSmRS ke
SRR ST A R — B £ L, R A S T R X
7 O R A A UL S R O DR A it R it A D B
FERE WA K o AR O T A ™ R 4 it A A i) A e
JES £ ] B o0 e 7 B L sl G N T 3l T SR R AE
B it FH 45 3 5 e R B A Ak S N0 R X i X
& B TR 5L AL HUEE MBI 5% - 38 fe = 1835 Y R A0 38 X
{2 Ph 45 5 4 Ja 5 45 R B L DA S5 30 388 0801 s o i
AR T E bR B AR B ST R R A

X0 HARRXIBEECELE . AUSES
BRI CECREAEMEXAN

R B Cd Pb Zn Cu Ni
rr —0.170 0.427 0.512" —0.075 0.320
rA —0.121 0.996" " 0.936" " —0.460" 0.041

Herr BB SEUCPEFEMLERE: n RAAUS SRS
M P A R B

3

(1) BRI )E 1 5 Rl & )8 & & K/MIF &
MK Zn>Ni>Cu>Pb>Cd, ¥ {f 4+ % K 127. 89,
84.07,77.77,21.45,0. 29 mg/kg., 5 FE % bx fE (A
W, 3 F LA — B Cd, Cu F1 Ni 15 44 X
o PR TS Qe B B 45 R R L5 R 4 R TS Y
FEE R B /MR A Cu, Ni, Zn, Cd 1 Pb, g2 25
BIYAEE P o 1. 94, 1<<Py <2, R IX + 1
AFTE — 2 IR 0TS e KU 76 A0l 2B 7= 366 2 Hh /5 251
EH A,

(2) WX B BTy Cdy Pb #l Zn -2 &
WAEES R R A KA > Ca NI FEW
Pl RERT R & OB B 22 ). A JE Ok R R AT 4
Wk, +15 Cd 5 Pb.Zn,Cu F1 Ni & & 2 i 2 F
MR, BAMEMRIE, Cd,Pb & R85 1%
BERG JEFEWHECE 55 Zn, Cu Fl Ni & F 5 5 Y 1
B TR AR S B RAA L., NI
HEeJEGES Mg MmEE L, Cd, Pb Ml Zn & & & H
X AR h ZE QG 3B M X s Cu T NI B 40 A 250, 5 300
ARACE AR H PR S, SR LS M E SR
B o i X 2 4L AR ATE ST X LS A R R 2 R £

BB AT RN,

) HEF In tRx LB SEN P ERERE
EH#HKZ,Cd.Pb,Cu il Ni JLE A B E, 1M Pb,Zn
MCuTEZEAMEEET P ERENHCHELR R
& Horf Pb, Zn ik 80 M 25 IEAH G . 31X U0 IH 7 I AR
by 1 A9 A B R A BT A A B DR IR, B 4 A
P, B3RS B U R E SR & B
I, PR E B ESE & & Cd KR, Pb g
AR B E N 90%, R LB, £ Pb & &
A 5N+ R A A E KPR B b
(GB15618-2018) Il Zetr it 2K, BL W] Pb £E & B~ rh
LA R 58 1 B B30 .
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