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teine is a substrate for the enzyme ; even after 
administration of L-cysteine for 4 days according to 
Goswami et al.4, the level of desulphurntion remained 
unchanged; this fact is perhaps due to other reactions 
of L-cysteine and especially to rapid oxidation of this 
substance in the organism of the rat. Perhaps these 
results also show that cysteine is not one of the 
best substrates for the enzyme investigated. 

From these results it appears that the soluble 
cysteine desulphurase of rat liver is an adaptative 
enzyme the level of which is controlled by the amount 
of some amino-acids related to the substrate. It has 
also been observed that this enzyme is regulated by 
hormonal influences: the level of the soluble drnml
phurase is significantly decreased in the liver of 
thyroxine-treated rats and increased in the liver of 
thyroidectomized rats5 ; in addition, the level of the 
enzyme, which is not modified after adrenalectomy, is 
nevertheless increased after injection of hydro
cortisone6. 

The fact that t,he administration of L-methionine 
increases the level of the soluble desulp}mrase and 
increases also the levels of deamination of DL( + )
allo-cystathionine and ofr,-cysteine and, moreover, the 
fact that in the liver of DJ,-homoserine-treated rat the 
deamination of DL-homoserine and the desulphura
tion of L-cysteine are both significant,ly increased, 
strongly suggests that all t,hese reactions are catalysed 
by t,he same enzyme. 
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Vitamin Kr in Chloroplasts 
THERE has beon considerable speculation concern

ing the role of vitamin K in photmiynthcsis. Arnon 1 

has shown that several water-soluble naphthoquinonos 
stimulate photosynthetic phosphorylation, although 
vitamin K 1 is inactive as a stimulant in these reactions. 
Dam• has shown that material which shows the bio
logical activity of vitamin K is contained in chloi:o
plasts and is localized in the green parts of plants. On 
the other hand, vitamin K 1 has not been isolated from 
chloroplasts and has not been detected previously by 
chemical assay in extracts from chloroplasts•. In our 
laboratoi:y we have not previously been able to 
observe vitamin K, in extracts from chloroplasts oven 
though we could find the vitamin in exti:acts from 
whole leaves. We have now found chemical evidence 
for vitamin K 1 in extracts from spinach chloroplasts. 
The compound has been pnrified by silicic acid column 
chromatography and has shown absorpt,ion maxima 
at 269, 261, 249, 242 mµ in alcoholic solution. After 
treatment with potassium borohydride tho absorption 
decreases in the 260-270 lll(..l region and increases to a 
new maximum at 244 mµ with an isosbestic point at 
254 mµ. This material also gives a. positive Irrevere-

Sullivan test• as well as a positive Drun-Karar 
test• for vitamin K. 

The compound from spinach chloroplasts shows an 
Rp identical to vitamin K 1 from alfalfa when chroma
togi:aphed on silicone-impregnated paper• and chrom
atogi:aphy reveals only one quinone-positive spot. 

The amount of material obtained after chromato
graphy on the silicic acid column corresponds to 0·01 
mole of vitamin K, per mole of tot,al chlorophyll. 
This value agi:ees well with the value reported by 
Dam7 foi: other tissues. 

We believe that two factors are of primary impor
tance in the estimation of K 1 in spinach chloroplasts. 
First, the compound is difficult to extract and is often 
not removed oven when plastoquinone is extracted. 
We find that extensive extraction is necessary with a 
Hlixture of polar and nonpolar solvents. For this 
extraction we use a mixt,ure of chloroplasts having a 
chlorophyll content of approximately 1·73 mgm. 
chlorophyll/ml.; 0·2 M potassium phosphate buffer, 
pH = 6·5, a solution of 1 : 1 propanol to heptane and 
watei: in the v/v ratios of 1·0; 1·2; 3·0; 2·5. The 
mixture is then shaken on a reciprocal shaker for 
3 hr., separated by means of a separatory funnel, and 
the aqueous phase re-extracted several times with 
petroleum ether until only a pale proteinaceous 
residue of the chloroplasts remains. Second, the 
borohydride i:eduction assay, when used to determine 
K,, must be used with care, since K 1 is readily auto
oxidizable and the spectral changes associated with 
reduction of tho quinone may not be observed. 

Chloroplasts for these studies were prepared by 
differential centrifugat,ion of a homogenate prepared 
by gi:inding spinach leaves in 0·5 M sucrose in a 
Wai:ing blender at half the maximum spoed for I min. 
as previously described•. 

We have checked our chloroplast preparations 
under the elect,ron microscope and find no gross 
contamination with either small particles or fibrous 
matei:ial. There is also no significant amount of 
ooenzyme Q in t,he preparation, indicating that there 
is no significant mitochondrial contamination. 
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Occurrence of Arachidonic and Related 
Acids in the Protozoon Ochromonas 

danica 
IT is generally accepted that arachidonic acid is 

only found in animal lipids. However, similar fatty 
acids have been reported from several micro-organ• 
isms1- 3 • It is therefore of interest to search for the 
occurrence of arachidonio acid in the lipids of organ
isms close to the origin of flora and fauna. The com-
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