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Effects of Water Eutrophication on the Chemical Constituents of Underground Part of Cyperus papyrus
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Abstract: Water eutrophication could lead to the changes of Cyperus papyrus nutritional status and the secondary metabolites content. C.
papyrus were sampled from upper to lower reaches of a ditch located in Kunming botanic garden, the water in the ditch were polluted by do—
mestic sewage with different eutrophication levels, and the effects of water eutrophication on the biomass and chemical constituents of un—
derground part of Cyperus papyrus were investigated with HPLC analysis. The results showed that the biomass of underground part of C. pa—
pyrus were significantly declined with the reduction of water eutrophication. The biomass of underground part of C. papyrus were 1.74 ~
3.18 kg *m™, which is equal to or higher than that in its origin. The content of nitrogen and phosphorus of underground part of C. papyrus
was significantly influenced by the water eutrophication degrees. Compared with the upper reaches, the contents of nitrogen in the middle
reaches and lower reaches decreased 43.5% and 38.2% respectively, and the content of phosphorus decreased 16.2% and 27.7% respec—
tively. The chemical constituents of underground part of C. papyrus changed dramatically with the eutrophication levels. From upper reaches
to lower reaches, the content of 1—-sesamin(38) increased significantly, the content of cryptomeridiol (40) trended to increase, the content
of loliolide (18) decreased significantly, the content of chrysoplenetin(35) and artemetin(37) were not affected by water eutrophication.
Furthermore, the other 10 unknown compounds increased significantly with the decrease of eutrophication, and 2 compounds decreased sig—
nificantly with the decrease of eutrophicatio. The contents of the remaining compounds were irregular to the water quality.
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Table 1 Basic physical-chemical characteristics of soil samples

QbR 2l kg Siilg ke 2Hg-kg  ALBUg kg TR E/mg kg BB/ mg-kg B/ mg kg pH
i 5.22+0.17a 2.11+0.23a 21.0+1.0a 148.7+6.8a 496+16a 36.7+1.1a 200+2a 7.61+0.07a
i 3.96+0.12b 1.15+0.04b 20.0+1.0a 75.90+2.21h 361+9h 35.1+0.2a 192+2a 6.91+0.06b
TF 2.37+0.03¢ 0.98+0.06h 20.5+0.5a 70.08+2.53b 330+22b 15.0+0.7b 161+2b 6.97+0.11b
12 : RSN NG FREFRR 28 57 35 (P<0.05), R IR
R2 RERKERFSHEE
Table 2 Nultrients concentration in the water samples

pisLit MR /mg- L B /mg - L B /mg - L NHi-N/mg- L NO;-N/mg- L™ DOC/mg-L" pH

i 6.51+0.20a 0.698+0.0178a 6.69+0.32a 1.07+0.03a 1.75+0.10a 20.4+0.7a 7.96+0.00a

iz 2.82+0.09b 0.388+0.010b 5.39+0.32b 0.149+0.055b 1.31+0.07b 10.1+0.8b 7.62+0.02b

BNz 1.45+0.07¢ 0.019 4+0.002¢ 3.61+0.16¢ 0.058 5+0.002 5¢  0.750+0.029¢ 4.36+0.27¢ 7.81£0.07a
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Table 3 Biomass of the underground part of C. papyrus

fb3 i i il
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Figure 1 Nutrient element concentration in underground

part of C. papyrus
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Table 4 Relative area of 20 common peaks of C. papyrus underground part from different eutrophication levels

W2 5 JbF LR FA IS R]/min AR THTER i 5 st LR BRI [ /min A AR
4 i 9.110.05 1.00+0.05¢ 22 i 38.45£0.01 3.68+0.03¢
rhii 9.62+0.03 2.8420.11b rhife 38.26+0.04 43.73+2.81b

T 9.32+0.18 5.64+0.27a T 38.11+0.08 50.16+3.00a

5 - 11.5540.02 4.62+0.31c¢ 27 [SRi3 51.17+0.29 3.92+0.01c
rhiiz 10.90+0.38 9.37+0.91b rhij 50.61+0.29 25.73+1.71b

T 11.05£0.13 21.17+0.03a Tt 50.79+0.07 36.52+1.38a

6 3 12.50+0.27 0.95+0.23¢ 30 i 57.7820.00 0.80+0.07¢
Pl 12.08+0.03 3.54+0.69b hij 58.27+0.43 15.52+3.88b

T 12.31+0.30 9.54+0.16a T 58.80+0.03 60.21+0.98a

7 i 13.35£0.12 3.58+0.09¢ 35 i 65.46+0.00 0.53+0.03a
rhiiz 13.68+0.04 9.85+1.37b rhj 65.81£0.13 0.57+0.02a

T 13.37£0.13 16.97+0.64a Tt 65.35+0.30 0.57+0.02a

8 i 17.250.02 13.99+0.71b 37 i 68.7520.13 0.33£0.02a
i 16.68+0.31 40.03+2.90a rhij 67.96+0.00 0.35+0.01a

Tt 16.8740.13 33.74+2.39a Tl 67.21+0.00 0.34+0.03a

9 S 18.43+0.02 14.54+0.55¢ 38 i 70.110.06 0.700.04¢
rhiiz 17.83+0.33 45.37+2.39a rhij 69.71+0.30 1.10£0.12b

T 18.02+0.14 34.78+1.64b Tt 70.07£0.03 3.6620.11a

10 i 19.79+0.03 13.32+0.52¢ 40 i 75.2720.00 3.30+0.00b
i 19.16+0.35 26.79+1.42h rhij 75.2240.03 3.18+0.04b

T 19.3740.15 50.14+1.40a T 75.21+0.01 5.68+0.36a

12 e 23.43+0.02 9.46+0.45¢ 42 i 76.66+0.13 0.21+0.00a
rhiiz 23.84+0.13 13.45+0.25h P 76.49+0.03 0.18+0.01b

g 23.27+0.10 30.30+2.35a T 76.51+0.01 0.130.00c

14 i 23.69+0.28 8.1520.87¢ 45 istis 82.53+0.12 2.97+0.04a
i 24.49+0.14 16.36+1.87h rhij 82.39+0.01 1.21+0.03b

i 23.52+0.15 30.30+2.35a Tl 81.95+0.03 0.17+0.02¢

18 i 29.64+0.20 0.37+0.03a 46 i 82.4120.00 3.030.02a
rhiiE 29.54+0.32 0.24+0.02b rhij 82.32+0.06 1.15£0.03¢

T 29.76=0.10 0.13£0.00c T 82.32+0.02 1.8820.00b
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Figure 3 HPLC spectrogram of C. papyrus underground

part in upper reaches
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Figure 4 HPLC spectrogram of C. papyrus underground

part in middle reaches
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Figure 5 HPLC spectrogram of C. papyrus underground

part in lower reaches
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Table 5 Relative peak area of compounds purified from C. papyrus

&S kEWAH RRER/min A A
18 S i 29.56+0.82 8.8120.10
35 AR A2 65.44=0.00 6.21+0.03
37 5 68.78+0.07 26.59+0.20
38 1-Z IR R 70.01£0.00 7.52+0.51
40 Wiz 75.34+0.02 2.64+0.12
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Figure 6 Structure of compounds from C. papyrus
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