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Fig.1 Effects of four kinds of separated components on

the growth of S. costatum
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Fig. 2 Growth inhibition of four kinds of phenylpropanoid antialgal substances against six red tide microalgae

(a) A. carterae; (b) H. akashiwo; (c) K. mikimotoi; (d) P. globosa; (¢) P. donghaiense; (f) S. costatum

“_NMZ . gossonorol, 7,10-epoxy-ar-bisabol-11-olfll

X 8 HE R ST 67 s T TR0 118 410 S5 T P 3
PR C AUESE, RN RS W) B A 13
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1 ERELHRFNARN KT Yo SEH 55 F 1 49 R X 67 IR 9 152 A K B 2 I B R K B (ECs.96 1)

Tab. 1 ECsq.96 1, of potassium dichromate and four kinds of phenylpropanoid antialgal substances against
six red tide microalgae pg/mL
ViRiie TR IR TNER | 7,10-epoxy-ar- X FEHE R LT

red tide microalgae potassium dichromate benzene-1,2-propanoic acid gossonoro bisabol-11-ol p-hydroxyphenylethanol
WOHRTVARE  Acarterae 3.9 2.7 268 — 105
TR H akashiwo 36 1.5 1.7 3.7 22
KICHUEHE K. mikimotoi 16 37 27 1.5 58
BRAZEEBE  P. globosa 38 4.1 3.0 75 12
RHAEE T P. donghaiense 5.0 86 5.1 — 19
HE % S, costatum 2.7 6.0 13 852 16.5
e RO AR
Notes: “—” not calculated

Fep R, 4 M (Ceratophyllum demersum)
A Y RE BA S 30 ) AR A A E (Scenedesmus obliquus)
B AU A B (Fischerella sp.)’y Wb B9 A= W ik
2K W) Jii 12-epi-hapalindole eisonitrilefl12-epi-
hapalindole F#g il il 4 JE i 2 ¥ (Anabaena
doliolum) 4¢3 (Monoraphidium convolutum)' 5§
T FE ¥ (Microcystis sp.)F1Z BR B (Synechococcus
sp) T A K AR B (Elodea nuttallii) W) A= ) B
Ko ) £ 5k 88 W (M. aeruginosa) B A W o i) 1k B AE
A", Harrison% "I Durance 5" & B &% 4 bl
iR 1 A 5 TR 55 0 T2 1) K I 388 (Zostera marina) /K 42
W) RE 0 1) 721 #E ¥ (Cylindrotheca fusiformis)Fl iy
HARBEMARENAERK . BERFIE RS
TR (H)-JLAEF MR RE R ALl 23.5 ug/mL
13.0 ug/mLA1263.2 png/mLI fE A S i 1 3 W 7
WK (Alexandrium tamarense)F) A1, ZE3RHESED)
O AR BRFR B4 R A S B S5 ) TR
69.9. 74.0f144.8 ug/mLit, figIH g 40 ) 35 3 30 75
IR . K IR LR 3 AR 1 R )5 3 (Chattonella
marina)MAEA o M RER . 6 7R OR H R R £
P B TR BE 431 142.9, 1391.3F11 523.8 pg/
mLF, XAl 2 Y A R A 3 1 50% P,
6,7-FR LA LR N T- I AT LR 430 109.5F1
493.8 pg/mLi, X A Al 2% Y AR R ] 3 At
30%°, AWFFEH, WM 10 pg/mLEF, 4B7K
R . gossonorol M1 ¥2 3k 2K 7, 5 25 fiff 35 ol 4 Fh
WG AR s A K2 B W E S, 45 R R
WY, O 37 2R P e 2 Ak 5 X oA 0 A e 1) o0 ) AR
FHEE i Zl

Ja, HRBCARN R Y B 24k & 1 0 o 5% TR 4
XoF 25 A A 2 A TR RO W BEEC 50061, K

AR R TN R FE IR B OROH: F VA B L R S
FMERTEAZ WP, gossonorol 7F 7 B 7R i) 5 25 i Al
BRIEAZ 43, 7,10-epoxy-ar-bisabol-11-ol7E A P IR
TS A OK FRBILAE o, DA O R OR 4 AR
6 IR A RO AR A b AR R
ALHE . B, L4 RN GG P 6Fh iR
T A R ECsg-96 n AT R RE , X A H] e
IS B 2R P ot S AR 5 ) HE ) 7 4 IR T A e 2
TR 0 S A
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Isolation and purification of phenylpropanoid antialgal substances from
Gracilaria lemaneiformis and their growth inhibition
effects on six species of red tide microalgae

SUN Yingying ", ZHOU Wenjing >, GUO Ganlin', PU Yinfang', SU Zhenxia '
(1. College of Marine Life and Fisheries, Huaihai Institute of Technology, Lianyungang 222005, China,
2. Lianyungang Products Quality Supervision and Inspection Center, Lianyungang 222000, China)

Abstract: Four phenylpropanoid antialgal compounds (1-4) were successfully isolated from Gracilaria lemanei-
formis through a combination of solvent soak, liquid-liquid extraction, silica gel column chromatography and re-
peated preparative thin-layer chromatography. On the basis of the spectral data, the compounds were identified as
benzene-1,2-propanoic acid (1), gossonorol (2), 7,10-epoxy-ar-bisabol-11-o0l (3), and p-hydroxyphenylethanol (4).
These 4 compounds were isolated from marine macroalgae for the first time. Further, a quantitative relationship
between the inhibition of algal growth and the concentration of each phenylpropanoid antialgal compound was de-
termined and important parameters for future practical HAB control, e.g. ECs_g6 1, Were also obtained. The results
indicated that isolated compounds 1-4 possessed selective antialgal activity against the growth of several red tide
microalgae (Amphidinium carterae, Heterosigma akashiwo, Karenia mikimitoi, Phaeocystis globosa, Proro-
centrum donghaiense, and Skeletonema costatum). Their antialgal activity against the tested red tide microalgae
has not been previously reported. Among them, benzene-1,2-propanoic acid (1), gossonorol (2) and p-hy-
droxyphenylethanol (4) showed more extensive antialgal activities against the tested red tide microalgae. Further-
more, benzene-1,2-propanoic acid (1) against 4. carterae, H. akashiwo and P. globosa; gossonorol (2) and p-hy-
droxyphenylethanol (4) against H. akashiwo and P. globosa; and 7,10-epoxy-ar-bisabol-11-o0l (3) against H.
akashiwo and K. mikimitoi possessed better application potential than potassium dichromate as a characteristic an-
tialgal agent against these red tide microalgae.

Key words: Gracilaria lemaneiformis; red tide microalgae; phenylpropanoid antialgal substances; growth inhibi-

tion; isolation and purification
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