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1. Introduction

Sexual reactions in algae, archegoniates and certain
fungi take place in liquid mediam. For many species
it is known that gametes of one sex mav be attracted
by secretions of the gametes of the opposite sex [1].
In Ectocarpuy sificulosus the receplive female gametes
seceete a volatile, odorous substance which attracts
maie g tes and induces them to change their nor-

mal luesmotion pattern Lo initiate the sexual reaction.

This substance, ectocarpen, is a hvdrocarbon and was
identified as S-1-but-1"-enyl-2. S-cvcloheptadiene |2].
Since the original work of Thuret (3] .t is well

known that spermatozoids of the brown scaweed
Fucus servams are attracted by the egps (tig. 1a).
After unsuccessful attempts by several workers to iso-
late the attractant, Caok and Elvidge {4]| succeeded
when they realized that the compound was volatile;
however, the analytical technigues available at thut
time wete insuflicient tor the identification of the ex-
tremely small quantities of attractant. They reported
that 1 large number of hydrocarbons C5 to € as
well as several aliphatic aldehydes and alcohols acted
s attractanis. Using the techniques which had been
suc rssful in the collection, isvlatlion and chemicai
chinaeterization of the Ketocarpus substance [2], we
aie now able to identify the Fucus attractant. It is the
tompgated hydroeurbon 1, 3, S.octatriene, CgHy .
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2. Materials and methods

Biological assay of the substance was achieved by
using its lipophile character and its volatilitv. Vaseline
droplets casily extract the substance from a stream of
air passing over them, When such vaseline droplets are
placed into a suspension of active spermatozoids, the
droplets containing the attractant act like eggs and
hecome surrounded by a halo of spermatozuids [5].

Female plants of Flecues serrarus L. were collected
daily in the tidal flats at the Marine Station of
Roscoff (France). The truiting tips of the plants were
detached and a daily average of 6.5 kg of mature re-
ceptacles was thoroughly washed in tap water and
placed nioist in polyethylene bags. After 3 ta 4 days
storage in 8° the material was svaked in sea water
until eggs and ooponia were released. The strongly
mucilaginous supernatant was decanted and eggs and
vogonia washed several times with sea water . After
removal of debris the suspension of eggs and cogonia
was placed in a 1 € gas washing bouie at 12°. No at-
tempt was made 1o separate the eggs from oogonia,
since it had been observed that oogonia with unrc-
leased epgs atrracted spermatozoids in the same man-
ner as eggs did (fig, 1h). The amount of eggs was esti-
mated by measuring their volume when they were al-
lowed 1o sottle on the bottom of 1 measuring . ylinder
During the hancdling of the opg wwasses a stight odor
reminiscent of linseed il was pereeptible.
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Fig. 1. Fiecus serrorus: {a) epx and {b) oogoenium contaming 8 unrelcased epps, both atiracting 2 hato of spermatozoids. Dark Lield.

Seale gnit: 01 mm,

3_Results and discussion

The attractant wus collected as follows: fresh air
was drawn from cutside the luboratory and pressed
by a membrane pump throuph a copper oxide bed in

Fig. 2. Extraction sctup. (A} Gas washing bottle with magnes.

icatly sticred czpe suspension in water bath. (B). Two-chamber
stvrofoam box, right part filed with dry ice. Trap 1 designed
to remmove water vapoar., Water is precipitated in the left bulb
as liquid, in the right bulb as ce. (C). Cold bath containing o

dryv-ice—cthanol mixture. Trap 2 condenses small amounts of

active muaterial; trap 3 contains 200 gl of FC-78 (an inert Nuo-

rinated by drocarbon solvent supplied by 3M Company,
Disseldorfy, which effectively washes the attractant from the
4t stream,
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a steel pipe heated to red glow in 4 furnace. Stainless
steel, teflon and glass tubing were the only materials
in contact with the purified air, which was pressed ot
the rate of 40 ml/min through the esp suspension
agitaled by a magnetic stirrer. A series of three cold
traps was used to condense the volatiles emerging
from the eps suspension as detailed in fig. 2. Traps 1
and 2 condensed water vapour and some attractun?,
while the solvent FC-78 in {rap 3 washed the attrac-
tant very effectively from the air stream and contri-
buted up to 90% of the totu! harvest. Each batch of
cup suspension was extracled for 24 hr, the cold traps
then flame sealed and stored at —20°. Daily crops of
eggs were extracted from Jan. 9 through March 10,
1972. During this time 252 kg of {resh female recep-
tacles yielded 98 € of epgs, from which 690 pg ol at-
tractant were obtained. The condensate dissolved in
FC-7K was subjected to gas chromatography for puri-
fication and further characterization [5}. The attrac-
tant emerges as a homogeneous peak from an
Apiezon-Chromosorb (WAW, 5% KOH) column ai
a0°, where ils Kavats Index is §80.3.

Mass spectrometry of the purified attractant gives
the molccular peak at mfe 108, The ratio of the nio-
lecular peak to the isotope peak ak mfe H09 is close 0
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%: 1. Further prominent features of the mass spectrum
are the peaks at mfe 91 (C;H7)*, mfe 79 (M-29) and
mle 77 (C6H5)+, and mfe 29 (CoH5)" .

Solutions of the attractant in n-hexane have 1 very
characteristic UV-absorption spectrum, showing three
peaks at 256 nm {log € 3.46), 266 nm (log € 3.58)
and 276 nm (log € 3.4R8), strongly suggesting a conju-
gated trienc, Three double bonds are also indicated by
tie uptake of 3 moles of hydrogea during catalytic
hrdrogenation {Pt/H, in FC-78). Retention time of
the hexa-hydrogenated attractant corresponds to that
of n-octane on an OV-L 7 column at 50°. Cochroma-
topraphy and mass-spectrometry demonstrate the iden-
tity of n-octane and bexa-hydro-attractant. This means
that the atézactant of Fiecus serrafus egps is an
octatriene. The mass-spectrum indicates that the dou-
ble bands are located at positiens 1,35 and 5. We syn-
thesized the 1, 3, 5-octatriene by the Wittig-reaction,
using trars-2 pentenal and the ylid from bromopro-
penc. The produci «» wentical with the natural com-
pound in chemical and bivlogical properties. The stereo-
chenyistry of the double bonds has not yet been finally
established. However, we assume that the nawural prod-
uct eepresents the all-rrans- 1, 3, S-octatviene, and we
propose 1o name it “fucoscrraten’”.
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