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Study on Structure Simulation of Pb and Cd Enrichment by Eichhornia crassipes in Dianchi
HUANG Xing-xuan et al
Yunnan 650093 )
Abstract
lected from Dianchi was inoculated in 1.0 mg/L (Pb’>*,Cd>" ) solution, then sequentially extracted from the root, stem and leaf with 80%
ethanol, deionized water, 1 mol/L NaCl (sodium chloride solution), 2% acetic acid and 0.6 mol/L HCl (hydrochloride). The digestion so-
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[ Objective ] The research aimed to study the enrichment of Eichhornia crassipes on Pb and Cd. [Method 1 Eichhornia crassipes col-

lution of the extraction and residues were analyzed by ICP method. Pb*" and Cd>” were detected in all the digestion solution. And concentra-
tions of each extraction were not degressive. The groups combined with Pb and Cd was screened through HPLC-MS. Their structure was simu-

lated preliminarily. [Conclusion IThis study will provide the theoretical reference for extracting heavy metal in Eichhornia crassipes.
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L1 #H8 KSR BB, A ERK RERRKYes)E 4%
A RRIL RS PR A T ARIBK P HEATOUIRAL B 10 d, 3%
B2 ~3 BERESR AT 1.0 mg/L (Pb™" .CA™") BUPAMEIEAE 15 d.

1.2 E5RF BEBSSETHRIETRI BN
(ICP-10011, RGN H AR EATD » w0 G- FRIEHR
FI58 (HPLC-MS) .

THRAE VSR 1. 0 me/L, THREBIE L 1. 0 mg/L, 0. 01
mol/L EDTA ¥5#%:80% ZFE, 1 mol/L S4B 2% 7R,
0.6 mol/L R
1.3 FE BULO mg/L43HI7E 2 ME)E B FREBE T IE
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TERRAN 2 ml & AR . 7ETEIR B PR b AT IR I 2R T
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R B4 BIRRBUES RS AR 2R R 1 g, HEAT LA R RIRERY
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TR PES IR ZE AR, REARBUR
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A, HA Gaussian03 Fl GaussView (T4 FIE ML .

2 HBR55H
2.1 ICP&#T XK AIAL R ZE ) BB RIBBUR
Ph* " Cd™" YR EEFEATINGE G55 403K 1.2 1 3 B -

HER 1.2.3 AT K AN B R B 0 1R
(45.92 ~57.39) mg/kg, 2£ (40. 22 ~50. 28) mg/kg, Hf (44.09 ~
55.1D mg/kg; BN HAVFBEE RS HH: B 11.03 ~13.79)
me/ke, 2 (10.91 ~13. 64) mg/kg, I (6.46 ~8.07) mg/kg. FHH
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Table 1 Pb’* and Cd** concentrations in the extractions from different

B 4 SRR R 2R R IR RML B TR S &

parts of Eichhornia crassipes pg/ml 3t HPLC-MS ﬁﬁ,u%%\%ﬁmﬁﬁppmﬁﬁ%ﬁ%m_jﬁ
4 *;bh S Comem&r G AR Comem&r AOIEAF. FFRENE T B IREE, B PR R
Treatment Root Stem Leaf Root £ Stem Leaf %E@%Eﬁ? U_FIL*:P o
@ — % — % — % 0.8048 0.7702 0.366 3 R2 THHEBREPSE . SHSE
@ 1.3420 1.3630 11560 0.0956 0.1016 0.0911 Table 2 Lead and cadmium content of blank sample’ s digestion solu-
® 1.0390 1.4520 0.9697 0.0881 0.0807 0.0657 .
@ 1.480 0 0.8870 1.6590 0.1270 0.1390 0.1270 tion pg/ml
® 0.5492 0.8387 0.6802 0.1315 0.1435 0.1569 iR ES -
® 1.3286 0.4871 1.0460 0.1315 0.1390 — % R S Leaf
&3 5.7388 5.0278 5.5109 1.3785 1.3640 _ 0.8070 oot fem ©
— & Lead 0.641 8 — % 0.005 9
e * TR SARW TR TRA- & Cadmium 0.385 1 0.1176 0.003 5
Note: * indicates that the result not reach the least limit of the test. The-
same as below.
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Table 3 Pb’" and Cd’* content in different parts of Eichhornia crassipes ug/ml
fham Pb>* & & Content Cd** & & Content
Treatment i ‘% - i ‘% -
Root Stem Leaf Root Stem Leaf
) . s s 0.804 8 0.770 2 0.366 3
) 1.342 0 1.363 0 1.156 0 0.095 6 0.101 6 0.091 1
® 1.0390 1.452 0 0.969 7 0.088 1 0.080 7 0.065 7
@ 0.549 2 0.838 7 0.680 2 0.1270 0.1390 0.1270
® 1.480 0 0.8870 1.659 0 0.1315 0.1435 0.156 9
WIER 1.328 6 0.487 1 1.046 0 0.1315 0.1390 -
BEER// my/ke 45.92 ~57.39 40.22 ~50.28 44.09 ~55. 11 11.03 ~13.79 10.91 ~13.64 6.46 ~8.07
2% EIRE // me/ ke 0.641 8 —x 0.005 9 3.851 0 1.176 0 0.035 0
M. O 80% ZEEAHFRBMMESRRH AR, FHik @
" ¥
FHWISE P W . HZ3 HPLC-MS 4M47, 80% 2 BESE R 0es® M0 o o ) 9
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h 3 3 2 3 ’ °
mol/L. m@%ﬁﬁ*‘&ﬂéﬁu 40 ﬁjﬂ%ﬂj ,EJﬂ}jﬁw?jgg@ Note: Grey ball indicates Ph”*, red ball 0°~, yellow ball P°~, white
iR (44) SR ball H*, mongline indicates single bond and crewel indicates

@&, © 80% My LB BRI M P LAB B DX 180 %%
G BB W IR (175) SEXER T K B TP R 2L
H. @EBE FKRBUARTSTRIE 103 LTRSS TER
WL, BT KR IR . @1 mol/L AL
BBUAWPO TR 103 Y ERS TR GEEZ, 6T
HEBAREL S SBMESEER. @ 2% ZBEBHE T
BREAE 30 BN, BB HERT D 2B (29) Sk Bt A e xe
BETXOAVRER . G 0.6 mol/L FhFRFEBUE H e ELL
300 BN, FIPHERTY — B HAEE R BB 29 %
AYUEH .
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(D) 43515+ Pb (NO,), F1 Cd (NO,) , IEFEHIKEH R .

double bond.
1 EESEEEHS TR
Fig.1 Molecular structure simulation of combined Pb and iono-
gen

2. Rz BB RBOFHAT ICP 17, 8 AR 25
TxHe REA ERIER: ERERIR 45.92 ~57.39)
mg/kg, 2£ (40.22 ~50.28) mg/kg, i 44.09 ~55.11) mg/kg.
@@t ICP 2347, BRI R E R & TES
REUEAD  HERESHFEE R M A HPLC-MS 247 34
PRFBHARBETSH REaWED FHTHEREE
Q) EWFLARY KT BIEHE 0 ~5 cm 2 (16.8 ~
591.6) mg/kg,5 ~10em>y (15.8 ~309.2) mg/kg, 10 ~20cm
(F#£% 3501 ®)
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Fig.3 Adoxophyes orana causes the peach leaves and fruits ad-
hibited together
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Table 1 Damage detection results of Adoxophyes orana on peach fruits

BRE ZERY REGHE/ %

Total fruit Damaged fruit Damaged ratio

A 48 16.8 35.00 a A
B 47 0.6 1.25b B
C 43.6 0 0bB

BIGRR B2 S R FL N 65.00% .
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Note: Yellowish white ball indicates Cd**, yellow ball S*~, grey ball
C*~,white ball H* , mongline indicates single bond and crewel
indicates double bond.
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Fig. 2 Molecular structure simulation of combined Cd and

ionogen
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