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Abstract-Rhodanese actzvzty was detected zn a crude extract of tapioca (Mzznzhot utzlzsszma) leaves Optzmal 
actzvzty was found at a hzgh pH (10 2-11 0) and temperature (57-59”) Under these condztzons, rhodanese 
from 0 5 ml of the crude extract (75 mg leaf fr wt ) catalysed the formation of 10 2 pmoles thzocyanate per 
15 mm 

INTRODUCTION 

RHODANESE (thlosulphate cyamde sulphur transferase, E.C 2 8 1 1) catalyses the forma- 
tion of thlocyanate from free cyanide and a sulphur donor 1 The sulphur donor zn uzvo 1s 
beheved to be thlosulphateZ (SZOJz-), although other -S-S- compounds can be effective 
sulphur donors 3 Rhodanese 1s present m animal tissues where it 1s thought to be Involved 
m cyanide detoxlficatlon, the highest levels bemg found m the llver.4 The enzyme has been 
crystallized from ox liver by Sorbo,5 and from ox kidney by Westley and Green 6 Rhodanese 
has also been found m a vanety of bacterial species ’ The enzymatic formation of thlo- 
cyanate m several plants has been reported previously by Gememhardt 8 However, whether 
the formation of thlocyanate m this case 1s due to the presence of a plant rhodanese as 
clarmed by Gememhardt,* or to the enzymatic degradation of the mustard 011 glucosldes,g 
now known to exist m several of the plants examined, 1s not known This communication 
describes some of the propertles of crude tapioca (Manzhot utzlzsszmu) leaf rhodanese 

Tapioca IS a cyanophonc plant widely cultivated m the troplcs.lO The cyanogemc 
glucoade, hnamarm, 1s dlstnbuted m all parts of this plant2*4*11*12 which, on treatment 
with dilute acid or the appropriate hydrolytic enzymes, yields eqmmolar amounts of hy- 
drogen cyamde (HCN), glucose, and acetone I2 Previous studies on the metabohsm of cyano- 
gemc glucosldes and related compounds have revealed the asslmllatlon of HCN by both 
cyanophorlc and non-cyanophonc plants mto asparagme 12* l3 From the work described 
here it would seem that the converslon of cyanide to thlocyanate could be equally important 
m cyanide detoxlficatlon This will be discussed 
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RESULTS AND DISCUSSION 

The effect of temperature on tapioca rhodanese actlvlty was studled between 20 and 70” 
A high temperature optimum of 57-59” was observed for this enzyme A temperature 
optimum of 50” has been reported for ox hver rhodanese I4 Ferrobacdlus ferrooxldans has 
a temperature optimum of only 25” ’ The pH optimum of tapioca rhodanese was determined 
to be between 10.2-I 1-O and the enzyme was almost inactive below pH 8 Optima pH of 
8-9 and 7 5-9 0 have been reported for the ox liverI and F ferrooxzdans’ rhodanese, 
respectively. 

Rhodanese m tapioca leaf crude extract appeared to be extremely stable No appreciable 
loss of actlvlty was found after storing the crude extract at 4-10” for more than a month 
Fresh crude extract incubated at 57” for nearly 10 hr showed only about 30% loss of 
activity in assay 

Rhodanese m 0.5 ml of tapioca leaf crude extract (75 mg leaf fr wt ) catalysed the 
formation of 10.2 pmoles thlocyanate m 15 mm. At the high temperature used m the rho- 
danese assay, some 1.1 /Imoles thlocyanate was found to be formed non-enzymatlcally 
However, non-enzymatic thlocyanate formation was negligible at room temperature (25-29”) 
From the absorption spectra of thlocyanate formed under optimal condltlons, an absorp- 
tion maximum of 460 nm for the thlocyanate-fernc mtrate colour complex was determined. 
(Fig 1) 

It would appear that the actlvlty of tapioca rhodanese at normal growth temperature and 
original pH of the crude extract would only be a mmute percentage of that determmed here 
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FIG I ABSORP~ONSPECTRAOFTHIOCYANATE-FERRICNITRATECOMPLEX 
Reactlon mixtures, Incubated at 57” and pH 11 0, contained the followmg reagents 0 125 M KCN 
(1 0 ml), 0 125 M Na2S20J (1 0 ml) and 0 2 M argmate buffer (1 0 ml) together with (1) 0-U 
water (0 5 ml), (2) O-O enzyme (0 5 ml crude extract) and (3) n -m denatured enzymes (0 5 ml 

crude extract m 0 5 ml 35 % w/w formaldehyde) (4) e---a IS curve (2) mmus (3) 

I4 B H SORBO, Acta Chem ScamI 7, 1137 (1953) 
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at hgh temperature and pH It can be calculated, however, that there would be sufficient 
rhodanese actlvlty m tapioca leaves to assmulate any free cyanide released by cyanogen 
hydrolysis m the cellular mlcroenvlronment (the total cyanide content of young tapioca 
leaf ranging from 174 to 622 ppm fr. wt 15) This would suggest a role for rhodanese m 
cyamde detoxlficatlon m tlus plant No free cyanide was detected m the freshly prepared 
crude extract Alternatively, it has been suggested that the HCN hberated from the hydro- 
lysis of cyanogemc glucosldes m plants 1s detoxdied by conversion to the amide carbon and 
nitrogen of asparagme and thereby conserving the nitrogen atom 12,13 It would be of 
interest, therefore, to know whether rhodanese 1s widely distributed m both cyanophonc 
and non-cyanophonc plants and what 1s the relative physlologlcal slgmficance of these two 
mechanisms of cyanide detoxlficatlon in vwo 

EXPERIMENTAL 
Preparation of the crude enzyme extract Freshly harvested young tapmca leaves of the kekabu variety 

were washed with Hz0 and blotted dry with filter paper Petloles and mid-nbs of the leaves were removed 
from the leaf blades and hscarded Leaf blades were pooled, welghed, and ground m acid-washed sand m a 
mmimum amount of Hz0 using, a mortar and pestle The homogenate together with several washmgs was 
made up to 100 ml with Hz0 for 15 g of fresh material Leaf debris 1x1 the homogenate was removed by 
passing the extract through cheesecloth The crude extract obtained was used for the enzyme studies The 
pH of this crude extract was 6 2 

Enzyme assay Rhodanese activity of the crude extract was determined by the amounts of thmcyanate 
formed from cyanide and S20J ‘-, according to a modtied method of Sorb0 5 Substrates and the crude 
extract were equilibrated at the reaction temperature before nuxmg Substrates were not buffered m the 
determination of the temperature optunum of rhodanese The pH of these reactlon mixtures was 8 7 In the 
determmatlons of the pH optimum, substrates were buffered m 0 2 M Tns-HCl for pH range 7-10 and m 
0 2 M argmate for pH range 10-12 

Reaction nuxture was incubated for 15 mm and the reaction was stopped by the addltlon of 35 % (w/w) 
HCHO (0 5 ml) Femc nitrate reagent (2 5 ml per assay) (contammg 50 g FeJNO& 9H20 and 525 ml HNOI 
S G 140, and Hz0 to 2 I ) was added to give the colour reaction The reddlsh brown solution was then 
diluted with 25 ml Hz0 A fine suspension often appeared and was removed by filtration 

Extmctlon was read at 460 nm agamst Hz0 A value of c ‘2; 55 8 was used to calculate thmcyanate con- 
centration A control reaction was carried out by mixing the crude extract with formaldehyde before the 
addition of substrates Rhodanese activity IS expressed m pmoles thlocyanate per 0 5 ml crude extract 
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