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Abstract: Objective: The objective of this study is to investigate

(%

the heavy metal content in sediment and various organs of Hunan
lotus seed in a planting area, as well as to explore the
characteristics of heavy metal accumulation and transfer in Hunan
lotus seed. Methods: A typical planting area in Hunan Province
was selected for this research. The contents of Cd, Cr, Pb, Ni,
Cu, Zn and Mn were measured using an inductively coupled
plasma emission spectrometer. The bioconcentration factor
(BCF) and transfer factor (TF) were used to evaluate the heavy
metal accumulation and transfer ability of Hunan lotus seed.
Cr, Pb, Ni, Cu, Zn, and
Mn in the sediment were 0.73, 176.28, 40.48, 27.61, 28.07,
95.57 and 311.68 mg/kg,

values of NY/T 391—2021,

Results: The average content of Cd.,
respectively, Compared with the limit
the exceeding rates of Cd, Cr, and
Pb content are 100%, 75% , and 10% , respectively. The highest

concentrations and contents of these 7 heavy metals were Cd, Cu
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and Zn in the lotus core, Cr and Pb in the root, Ni in the lotus-
seed kernel and Mn in the leaves, with an average content of
0.20, 13.64, 78.58. 14.66., 2.23, 1.11 and 924.03 mg/kg,
respectively., The BCFum, values for both stems and leaves
exceeded 1. The TF¢, values for all organs were greater than 1.
Conclusion: This study reveals that there is serious pollution from
Cd within the study area. The content of heavy metals in different
organs of Hunan lotus seed is different. Lotus stems and leaves
has strong enrichment of Mn, and Cu had strong transfer ability
in Hunan lotus seed.

lotus  seed; heavy metal pollution;

Keywords: Hunan

bioconcentration factor; transfer factor
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AW mEED N 10 mL S8R , 120 °C Bl fif: 5 5 M 5k
JL 0S5 5 O T 30 min, BUH L 160 °C R R IR .
A 0.25 mL R, 4K E 2 .
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Distribution map of sampling points in the study area
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22 1 AT40, Y8 pH 2 6.9240.32, i h ik, JEJE &
4@ -4 & B Mn(311.68 mg/kg) > Cr(176.28 mg/kg)
> 7Zn (95. 57 mg/kg) > Pb (40. 48 mg/kg) > Cu
(28.07 mg/kg) > Ni(27.61 mg/kg)> Cd(0.73 mg/kg) .
Sk A R SENY M 0,72, 2.84,0.96,1.50,
1.04,0.86,4.60 ff% . 722 5 R AT S B B 45 R 32 BN T
PE 0T B 5 Ho s B) 4 A 1 38 S0 R B g X 4 R AR S
ZRFIH Cr>Mn>Cu>> Ni>Cd>Pb>>Zn, & i 445
SR ZE M AR R T, ERF 2250,
H4JE Cd.Pb.Ni.Cu FEEZFHEAHE;Cr.Zn . Mn &

1.2.5 BUE4b¥ SR Excel 2019.IBM SPSS Statistics &= 5 H Al 4 J&@ & & 2 6] 22 5% W i (P<<0.05) ,
X1 HRREREBEAIER
Table 1 Descriptive statistics of physicochemical properties in the sediment
EEETE/(mg s kg™ )
iH pH

cd Cr Pb Ni Cu Zn Mn
¥ E 6.92 0.734 176.28> 40.48¢ 27.61¢ 28.074 95.57¢ 311.68*
eRME 7.55 0.98 364.40 56.60 46.80 48.40 125.20 656.20
/MY 6.34 0.48 77.00 32.00 19.00 21.60 80.00 177.80
bR 25 0.32 0.14 65.79 6.62 6.08 6.25 12.54 108.54
TRZRB/ % 46.39 19.62 37.32 16.35 22.02 22.27 13.12 34,82
R E — 0.16 62.00 27.00 32.00 27.00 99.00 431.00
P L2 — 0.30 120.00 50.00 — 60.00 — —

T NG RN R F R BIF T XA [R] 43 J J0 3K ] 22 57 2. 3% (P <C0.05)
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Figure 2 Contents of heavy metals in different organs of Hunan lotus seed
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FZOUE R NI i A T Cd CulZn & s T H
A28 E 5 g W AR A 45 e AL, B ZE T b CdLCulZn
TS . XA REH T REAAR R AL - Cd N Cu s
InFEEEE BT EHP)ZE SN E I
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Table 2 Bio-concentration factor and translocation factor of heavy metals in different organs of Hunan lotus seed

Ei=E 7N wE Cd Cr Pb Ni Cu Zn Mn

BCF AR 0.198be 0.09A 0.064¢ 0.06A8e 0.148be 0.227b 0.958Ca
EZX 0.05¢ 0.02" 0.01" 0.02¢" 0.165 0.14» 1.15%
N 0.08¢ 0.00"" 0.01"0 0.038¢h 0.19% 0.06AB> 3,147
HE 0.118Cbe 0,018 0.01%¢ 0.02¢¢ 0.265 0.10%¢ 0.988¢a
FETE 0.07¢cd 0.00" 0.00" 0.02¢d 0.397P 0.22h¢ 0.698CDa
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