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Flavonoid levels in Spartina alterniflora Loisel ( Cyperales. Poaceae)
and their ecological significance

Jin-ke LIU, Tian-hong WANG, Chang-fang ZHOU ", Chu-qi HU, Han-xing WANG
School of Life Sciences, Nanjing University, Nanjing, Jiangsu 210093, China

Abstract: [ Background] Spartina alterniflora Loisel , originally distributed along the Atlantic coasts of North America and the Gulf
of Mexico, has been introduced into many countries including China, and has often become invasive, causing significant changes in
both the structure and functioning of coastal ecosystems. The invasion mechanism and control strategies against this species consti-
tute an important problem in current invasion ecology. S. alterniflora is rich in flavonoids, which may explain the fast expansion of
the species. Since flavonoids are also of Spartina-originating flavonoids as well as collection of Spartina biomass has been suggested
a way of controlling the invasion of the species. [ Method]Using rutin as standard, total flavonoid concents in different organs of S.
alterniflora were compared by reaction with NaNO, and Al(NO,);. We also examined the relationship between flavonoids contents
in winter shoots and their position in coastal saltmarsh. Using a L, (3*) orthogonal test, the extraction method of flavonoids from
stored, dry S. alterniflora leaves was also optimized. [ Result] Leaves of S. alterniflora contain the highest amount of flavonoids,
while lower levels were found in roots, rhizomes, stems, leaf sheath, glumes and seeds. Flavonoid contents in winter shoots from
coastal saltmarsh decreased as the plants grew further from the sea towards upland. The best extraction method for flavonoids from S.
alterniflora involved the following parameters: 1: 30 (g mL) material: solvent ratio, using 70% alcohol as solvent, and extraction in
water bath at 80 °C for 2 h. [ Conclusion and significance ] Various parts of S. alterniflora, especially leaves, contain high levels of
flavonoids, which may positively correlated with their closeness to the seaside parts of coastal ecosystems. Further research on the
role of flavonoids may throw light on the invasion mechanism of S. alterniflora. The value of flavonoids as medicine may stimulate the
active harvesting of Spartina biomass, which could become a potential strategy in controlling its invasion.
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al.,2007) . HAEKE T 1979 485 AR ER LR
Bk Mt A B, TR P oA oK
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Table 1  Extraction conditions and concentrations to extract flavonoids

from S. alterniflora, collected from Yancheng, eastern China
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YH [ Nal:
JK3E Ratio of material Alcohol i HJ I&l
- . Temperature Time
Levels to liquid concentration () (h)

(g mlL) (%)

1 1:20 60 60 1

2 1:25 70 70 2

3 1:30 80 80 3
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772253 M il Duncan's K56 A B AEK WA R 45 H
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Flavonoid contents in different organs of S. alterniflora plants
BRI = RifEDd 0 =3, K BRI R
fREEAE 0.05 KF E2m 0.

Data are means + SE, n =3 for all samples. Letters above the columns

Fig. |

indicate significant difference at P =0.05.
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0% 2 BB R 60 i BE | -
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BRI, A= % 2 )2 SR B H 4 (P >0.05) A i A L -
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BEEAEIURE Y 18.090 mg - g7, @ T RIESE R AT
AR 2 PR R4S

Distance from landside edge (m)

B2 ERAEELXFEMSEMBEBCENTHER
Fig.2 Flavonoid contents in winter shoots of S. alterniflora in relation
to the shoot location, measured as distance from the landside edge
of vegetation in the saltmarsh at Yancheng, eastern China
Bl o P + FRiEiR 0 =3, ERR Rk
fREEAE 0.05 KF F25A 0.

Data are means + SE, n =3 for all samples. Letters above the sites

indicate significant difference at P =0.05.
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Table 2 Results of the orthogonal test of flavonoid extraction methods from S. alterniflora

5 e IE Lk g B i
Number Ratio of material : liquid Alcohol concentration Temperature Time Yield (mg + g~")
S1 1 1 1 1 10.627 £0.331a
S2 1 2 2 2 14.196 +0.655bc
S3 1 3 3 3 17.887 +0.476d
sS4 2 1 2 3 12.092 £0.299%¢
S5 2 2 3 1 16.223 +0.361f
S6 2 3 1 2 13.825 £0.345bc
S7 3 1 3 2 17.853 +0.301d
S8 3 2 1 3 14.808 +0.342b
S9 3 3 2 1 13.211 +£0.296¢ce

14.237 £0.837a

14.047 £0.487a

15.291 £0.541a
1.244

13.524 £0.850a

15.076 £0.340a

14.974 £0.591a
1.552

H{H 1 Average 1
{E 2 Average 2
H4{H 3 Average 3
2% Range

13.087 £0.510a

13.166 £0.332a

17.321 £0.293b
4.235

13.354 £0.636a

15.291 £0.545b

14.929 +0.665ab
1.937

B AP = bRiERR =5, [R5 B I BN TR 7R AU 0.05 KF L2 B3

Numbers represent means +SE, n =5, different letters after the numbers in the " Yield" column indicate significant differences at the level of P =0.05.
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