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Influence of Arsenate and Phenanthrene on Carbon-groups of Pteris vittata L.

Roots

LIAO Xiao-yong', GONG Xue-gang" *, YAN Xiu-lan', MA Xu', WU Ze-ying'

(1. Beijing Key Laboratory of Environmental Damage Assessment and Remediation, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: To ascertain absorption of arsenate and phenanthrene as well as their influence on carbon groups in excised roots of Preris
vittata L. | the chemical structure of the carbon groups in excised roots was characterized by solid state "C-Nuclear Magnetic Resonance
("C-NMR). The results showed that the excised roots could effectively absorb As and PHE without transpiration, and PHE promoted
As accumulation in the roots. Similarly, arsenate increased the adsorption of PHE by the excised roots, the concentration of PHE was
increased by 15% -53% compared with CK. The carbon groups of the excised roots were dominated by O-alkyl C, the percentage of
carboxyl C was the lowest, mainly composed of carboxylic acids, esters and amides. With the addition of As and PHE, the percentage
of carboxyl C increased significantly. The more stable and complex aromatic organic matter was formed to improve the resistance and
adaptability in excised roots of Preris vittata L. under As and PHE stress.

Key words: phenanthrene; arsenic; Preris vittata L. ; solid-state "C-NMR; biodegradation
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Table 1  Arsenate accumulation in the excised roots of P. wvitatta L.

b3 B AREEAR (DW) b PR IR Ab PR R IR
/mg-kg ! /mg-L~! /mg-L~!
CK 0.041 £0.02 d 0.031 £0. 04 0.018 £0.02 ¢
B 0.070 £0.05 d 0.043 £0.01 0.023 £0.03 ¢
As 142.75 £2.98 ¢ 9.40 £0.51 5.76 £0.67 a
PHE 0.027 £0.03 d 0.033 £0.01 0.047 £0. 06 ¢
As+B 145.66 +2.24 ¢ 8.77+1.17 5.24+0.31b
PHE + B 0.053 +£0.02 d 0.057 £0. 04 0.063 £0.03 ¢
As + PHE 149.38 £9.30 b 8.56 +0.48 5.34+0.31 b
As + PHE + B 155.80 £2.93 a 8.66 +0.63 5.12£0.06 b

1) ARF/ING FFOR A B2 (A7 AE 1 522 5 (P < 0. 05)

®2 BMREBEESIRNIENRETERERD

Table 2 Phenanthrene uptake and accumulation in the excised roots of P. vitatta L.

AL EREAR (DW) SRR IR SIS ER PR R
/g-kg ! /mg-L~! /mg-L"! x10 73/ ug

CK — — —

B — _ _ —

As — — —

PHE 214.50 £63.61 b 2.23 £0.49 1.47 £0.10 a 47.53 +13.4 b

As+B — — — —

PHE + B 310.53 £39.66 a 2.17 £0. 31 0.095 +0. 01 be 69.27 £9.86 a

As + PHE 328.67 £17.39 a 2.12 +0.12 0.152+0.13 b 73.92+3.34 a

As + PHE + B 358.13 £66.03 a 1.97 0. 08 0.031 +£0.01 ¢ 78.75 +15.26 a

1) “—" FIORZBMEAT B AFNG PR IR A A B2 8] 77 A8 B Pk 22 5% (P <0. 05)
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Table 3 Carbon groups distribution in solid-state '*C-NMR spectra
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90 ~ 110 FLPRIETE 105 ppm BT, TR 05 1 BUSE E 3 C
110 ~ 145 YR FZAE 115 ppm Al 130 ppm A, PR EE O H R BURMI5E C LILS 0, N SFBUR IR0 1% H 5% C
145 ~ 160 FEILYRIEAE 150 ppm FHIT , 8 A 5T 220 5 14 Bl S R Iy By 56 €
160 ~ 190 FefRIg FHAE 174 ppm BEIT, JRIR M LAT A (1R L Bk | RRIFFSE) IFR 5L C
190 ~220 SEE | EA BRI C
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Fig. 1 Solid-state *C-NMR spectra of the excised roots
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Table 4  Carbon groups distribution in the excised roots of P. witatta L. /%

SEiE| Btk C Fe 2 C F3i%& C REE C JigT% C I3 A B
CK 12. 65 70.58 13.36 3.41 83.23 13.83 35.15
B 10. 89 65.51 18.35 5.25 76. 40 19. 37 41.32
As 10. 41 66. 36 17.94 5.28 76.77 18.94 39.57
PHE 10. 93 65. 61 18. 41 5.05 76. 54 19.39 41.52
As+B 10. 40 66. 90 17.29 5.41 717.30 18.28 38.29
PHE + B 10. 22 66. 54 17.95 5.29 76.76 18.95 39.22
As + PHE 10. 21 67.07 17.30 5.42 77.28 18.29 37.95
As + PHE + B 10.22 66. 61 17.39 5.78 76.83 18. 46 38. 14

) IEHE C = BEdk C + BEA 3k C; FFH/ME =357 Cx100% / (JJBIK C + 57 C) 5 Bk = (BE3E C + 57 C) x100% /(B E I C + I €)
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