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Cytoplasmic electrolyte lluctuations ofCa， Cl， K， Mg and Na with regard to extemal medium concen-
trations we問 investigatedin陥loniafastなi拙 andVal，叩 iotsis抑:Iiynemafrom也etropics. Interestingly，血

levels ofthe electrolytes ofCl， Mg and Na were fairly identical in both species副 comp釘 edto the extemal 
medium. Cl and Na in comparison to that in白eextemal medium we問 lowerby ca. 30卸 d90%，問spec-
tively， while Mg gr官aterby ca. 52，700% in both species. The electrolytes of Ca岨 dK were also higher in 
concentration in bo出 species，but at varying levels， i.e. Ca， by 12~% for陥loniafastigiata叩 d92% for 
Valoniopsisμchy伽 a;while K， by 78% for Valoniafastな凶 and971% for 陥伽iotsis炉 hyr附 14.

Key ln伽陥Fゐ Cytot加micelectrolyte-V alonia fastigiata-V aloniopsis pachynema. 

8tudies on the accumulation of electrolytes 

in 陥 loniaspp. had began as early as出e

1930's (OSTE阻 OUT 1930) leading to a 

number of postulative suggestions. GROSS 
andZ臥 THEN(1948) with an identical inclina-

tion illustrated the functional role of 804' in 
the buoyancy of planktonic diatoms. The 
relationship of ion concentrations in the 

vacuole of Ni・'tellaand 陥 loniaspp. to that of 

the outer medil，lm was further indicated by 

HOAGLAND (1948). In this regard， 8COTT and 
HAYWOOD (1955) had also demonstrated that 
cation exchange capacity in Ulva lactuca and 
陥 loniamacrophysa is absolutely a physiological 

process directly dependent upon light intensity 

and temperature conditions. Notwithstanding 

the foregoing， scarcity in this area of 
rese町 chhad spurred the author currently to 
delve on the electrolyte relationship of陥 lonia

fastなiataand 陥 loniopsおpachynemafrom the 
tropics wi也 thatin the external medium. 

The results of this investigation are reported 
here. 

Materials and Methods 

pachynema were harvested daily during the 

early hours of the day at low tides from Batu 

Ferringhi， Miami Beach， Penang， Malaysia. 
These were immediately washed with triple 
distilled water and the cytoplasmic suid of the 

cells was individually siphoned out with 
micro-syringes and collected in micro-cen-
trifuge tubes. The cytoplasmic suid (= sap) 
was brought back to the laboratory and 

cell fragments along with contaminating 

chloroplast were centrifuged-off prior to 

analyses of the electrolytes， viz. Ca， Cl， K， 
Mg and Na， employing a Varian Techtron 
120 atomic absorption spectrophotometer. 
8imilarly， in the case ofthe external medium， 
i.e. seawater， after collection at the growing 
site of the algal species it was filtered through 
a 0.25 Millipore filter prior to subjecting to 
similar analyses. In all cases， appropriate 
dilutions were carried out when necess町 γ，
while analytical work performed in tripli-
cates. 

Results 

Table 1 shows the results of the present 
Fresh制 liof陥伽iafastな脱却dValoniopsis investigation. It should be noted that all 
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Table 1. Percentage of cytoplasmic electrolytes in Valonia fa時iataand 
Va伽 wtsistachynema in comparison to that in the external medium. 

Sample 
Ca 

Seawater 100 

Valoni/z f~tなi仰 224 

Valoniotsisμclzynemo. 192 

electrolytes p民 sentin the seawater medium 

are designated with a percentage value of 100， 
in which Ca， 520.8 ppm; Cl， 19，400 ppm; K， 
373.3 ppm; Mg， 190 ppb; and Na， 5，937.5 
ppm. Against these concentrations the 

electrolytes p問 sentin the cytoplasmic fluid 

of bo也陥loniafastigiata and 陥伽iopsis
pachynema are∞mp訂 'ed.

The percentages of Cl， Mg and Na in the 
cytoplasmic fluid of both species are fairly 

identical although values of Cl and Na are 

lower as ∞mpared to the external medium 

while Mg comparatively higher. Regarding 
the electrolytes of Ca and K 出eyboth are 
higher也anthat existent in the external 

medium de facto Ca being higher in 陥 lonia
fast智iataand vice versa for K. 

Discussions 

Studies by OSTERHOUT (1930) had 
indicated出atin the cytoplasmic fluid of 陥lonia
macrop砂'sa and Halicystis osterhout the 

electrolyte of Cl is similar in level to that in 

the external medium， i.e. equivalent to 100 
percent， while Ca lower by 1.77 and 0.7%， 
K higher by 84.1 and lower by 0.45%， Mg 

undetectable and lower by 6.8% and Na 
lower by 70 and higher by 6.5%， respectively. 
HOAGLAND (1948)， on the other hand， 
demonstrated也atin the 陥loniaspp. the elec-

trolyte of Cl was identical in percentage， Ca 
lower by ca. 11%， K higher by ca. 76%， Mg 
lower by ca. 24% and Na lower by ca. 95% 
wi出 regardto comparative concentrations in 
the external medium. In contrast， his studies 
on a freshwater Nitella species interestingly 
reflected higher percentages for all the 
electrolytes in the cytoplasmic fluid in the 

following category: Ca by 14%， Cl by 80%， 

回ectrolytes(%) 

Cl K Mg Na 

100 100 100 100 

70.1 178.6 52，742.8 2.8 

70.1 1071.4 52，742.8 2.7 

K by 45%， Mgby 28% and Na by 4%. At 
this juncture， the conclusion by SCOTT and 
HAYWOOD (1955) that cation exchange in 

Ulva lactuca and 陥 lonio. macrop，砂'sa IS a 

physiological process dependent upon light 

and temperatu問 conditionstranspires to be a 

validated statement to a certain degree. 
In contrast， the results from those of 

tropical 陥伽iafastなiata 組 d 陥loniopsis
pachynema illustrated a completely different 

picture. He回， it is appropriate to mention 

白紙 thelevels of the electrolytes Cl and Na 

are lower in equi-percentages while Mg higher 
on a relative basis. Ca and K electrol戸eS，on
the other hand， are higher by 124却 d92% 

for 陥伽iafast伊仰 and陥loni，ψ'sispac，砂nema
組 d78.6 and 971% for 陥loniafastψ仰 and

陥loniopsispachynema， respectively. Evidently， 
this reflects the extent of complications in 

electrolyte transpo此Ipumpsystems in tropical 
陥 loniaand 防伽iopsis. It is postulated也at
the electrolyte transport system across the 

membrane sy耐 mof both alga1 species has a 

close relationship with the ，related enzymes， 
especially A TPases， and their photosynthetic 
pathways. Hence， this phenomenon might 
have a close relationship with such 

environmental factors as mentioned by SCOTT 
組 d HAYWOOD (1955)， but would differ 

drastically within the species due to a number 

of factors. 
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P.M. SI叫 INGAM:外液に関連する陥伽liafastなお加と陥伽坤ISispocゆ emaの

細胞質内電解質変動

熱帯産陥loniafast伊 taとVa伽 IDtsispac.切仰の外液濃度に関する Ca，Cl， K， Mg， Naの細胞質内電解質変動を

調査した。 Cl，Mg， Naの電解質の濃度水準は外液との比較において両種とも同一であった。外液の濃度水準と

比較して， ClとNaはそれぞれ 30%と90%と低く， Mgは52，700%と高かった。 CaとKの電解質は両種とも

高濃度であったが， Caは 陥loniafastigiataで 124%，陥nilゅisμchynemaで92%，Kは陥伽iafast抑 aで 78%，

陥伽iotsistachynemaで 971%と変化にとむ濃度水準であった。 (Sch.∞1of Biological Sciences， Universiti Sains 

Malaysia， Minden， 11800 Penang， Malaysia) 




