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It has been previously [1] repor ted  from these 
laboratories that under  in vitro conditions gluco- 
fructosans containing up to 10 fructose residues (F10G) 
can be synthesized by the action of fructosyl transfer- 
ase from Agave americana on sucrose. In termediate  
oligosaccharides could not serve as a substrate for this 
enzyme.  Even  though the presence of fructosyl trans- 
ferase has been repor ted  from a number  of plants, e.g. 
A. vera cruz [2], Helianthus tuberosus [3], Chicorium 
intybus [4] and Crinum longifolium [5], no work, 
except  on certain Asteraceae  [6-9] appears to have 
been done to elucidate the role of this enzyme in the 
biosynthesis of glucofructosans under in vivo condi- 
tions. In the present  paper  data are presented on the 
in vivo synthesis of glucofructosans in A. americana 
b4Ycthe action of fructosyl transferase on sucrose-[U- 

]. 

RESULTS AND DISCUSSION 

The autoradiogram of the chromatogram of stem 
extract showed the synthesis of 6 oligosaccharides 
from sucrose-[U-14C] along with the l iberation of free 
glucose and fructose. A. americana, therefore,  has the 
capacity to synthesize oligosaccharide from sucrose, 
even though, due to the presence of a hydrolytic 
enzyme,  some free fructose is also liberated. Indi- 
vidual oligosaccharides were  eluted from the prepara-  
tive chromatogram in order  to study their composit ion 
and distribution of radioactivity. 20/~1 of each oligo- 
saccharide was hydrolysed in a capillary tube. PC of 
the acid hydrolysates showed that these oligo- 
saccharides are made up of glucose and fructose. 
Radioactivi ty of glucose and fructose in the hydroly- 
sates from these oligosaccharides was determined and 
the ratios of fructose to glucose were calculated from 
these values. The  ratio for oligosaccharides 1-6 was 
2 : 1, 3 : 1, 4 : 1, 5 : 1, 6:  1 and 15 : 1 indicating that these 
oligosaccharides correspond to F2G, FaG, F4G, FsG, 
F6G and FlsG,  respectively (Table 1). PC and auto-  
radiography of the hydrolysates of individual oligo- 
saccharide by invertase also showed the presence of 
glucose and fructose only. It is therefore concluded 
that the linkage in these oligosaccharides is of the 
inulin type, i.e. /3 (2 ~ 1). 

These results together  with those obtained earlier 
f rom in vitro studies [1] confirm that fructosyl transfer- 
ase is the only enzyme responsible for the in vivo 
biosynthesis of oligosaccharides from sucrose in A. 
americana. 

The following mechanism for the in vivo biosyn- 
thesis of glucofructosans in A. americana is, therefore,  

Table 1. Radioactivity of glucose and fructose in acid hyd- 
rolysates of oligosaccharides 

Oligosaccharide 
having Rf value 
less than sucrose 

Activity (counts/min) Fructose/glucose 
Fructose Glucose ratio 

1 151 72 2.09:1 
2 224 80 2.80:1 
3 288 75 3.84:1 
4 363 67 5.19:1 
5 391 62 6.31:1 
6* 993 67 14.82:1 

* Did not move from origin. 

essentially identical to the one already proposed from 
the in vitro studies, 

F - G +  fructosyl transferase 

F-fructosyl transferase + G 

F-fructosyl transferase + F -G  

F - F - G  + fructosyl transferase 

and this process is continued by stepwise transfructo- 
sylation reaction to give rise to higher glucofructosans 
in A. americana. 

EXPERIMENTAL 

Fresh plants of A. americana were collected from the 
forest area of Phillaur (Punjab). The outer skin of the stem 
and extremities were discarded. The stem was cut into strips 
of 5 gm each and kept in 1-7% sucrose solns. Up to 3% 
sucrose was hypotonic, and between 5 and 7% was hyper- 
tonic. 5% sucrose was chosen for uptake studies by the stem 
discs. Suerose-[U-14C] (5/xCi in 0.25 ml) was added in a 
cavity of about 2.5 cm dia and 1.5 cm deep made in the stem 
of A. americana ( 1 0 x l 0 x  10cm). The stem was placed in 
25ml of 5% sucrose in such a manner that the cavity 
remained above the level of the soln. Equilibrium was estab- 
lished between the radioactive sucrose in the cavity and cold 
sucrose in the medium. The system was incubated at 37 ° for 
48 hr. The stem was thoroughly washed, dried and the mater- 
iai ground for further analysis. The carbohydrates were ex- 
tracted in hot H20 and coned to 1 ml. The procedures for 
qualitative chromatography, preparative chromatography, 
micro-elution technique, hydrolysis of oligosaccharides, auto- 
radiography and measurement of radioactivity were as re- 
ported earlier [1]. 
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Abstract--The flowers of Adoxa moschatellina contain, as volatile constituents, trans-2-hexenal, cis-3-hexenol, 
trans-2-hexenol, n-hexanol and benzylic alcohol. Fragrance compounds of the musk type could not be detected. 

ED~'i3mtUNG 

Als Riechstoffe vom Moschus-Typ, die Pflanzen ent- 
stammen, sind die makrocyclischen Lactone Ambret-  
tolid (aus Hibiscus abelmoschus L.) und Cyclopenta- 
decanolid (aus Archangelica oJ~inalis Hoffm.) be- 
kannt [1]. Es erscheint uns yon Interesse, weitere 
Ptlanzen atd das Vorkommen yon Verbindungen mit 
olfaktorischen Eigenschahen vom Moschus-Typ zu 
fiberpriiien. Das von uns zuniichst untersuchte 
Moschuskraut (Adoxa moschateUina L.) ist auf der 
nfrdlichen Erdhiilfte zirkumpolar verbreitet, bevor- 
zugt jedoch als subozeanische Art montane bis boreale 
Gebiete der meridionalen Zone. Als Friihjahrsbliiher 
anspruehsvoller Standorte ist es Charakterart von 
Pttanzengesellschaften der Ordnungen Fraxinetalia 
(Edellaubholz-Mischw~ilder) mad Prunetalia 
(Sehleben-Gebii~che) [2]. A. moschatellina ist ein 
kleines (5-15crn) fleischiges Kraut mit griinlichen 
Bliiten mit 4-6  spaltiger Krone, welche zu 5 bis 7 in 
kopfigen, endst~ldigen Bliitenst~inden vereinigt sind. 
Die Ins.e.ktenbest/iubung erfolgt vor allem durch 
Fliegen. Uber die Inhaltsstoffe dieser einzigen bekann- 
ten Adoxacea ist bislang nut  wenig bekannt [3]; ledig- 
lich die Polyphenole der Blatter [4] mad die Iridoid- 
glucoside des Krautes [5] sind untersucht worden. Die 
vorliegende Notiz soil zur weiteren Kenntnis dieser 
taxonomisch schwierigen Art [3, 5] beitragen. 

ERGEBNISSE UND DISKUSSION 

Nur die Bliiten von frisch atdgebliihten Exemplaren 
verbreiten einen intensiven Geruch, der als 'alde- 
hydisch, griin, fettig, metallisch, mit Cumin-Note'  
charakterisiert werden karm. Dieser starke, aber nicht 
angenehme, etwas an Wanzen erinnernde Geruchs- 
komplex dilrfte die Namengebung der Pflanze beein- 
fluBt haben. 

Die fiir diese Untersuchung verwendeten Bliiten 
wurden im niSrdlichen Vorland des Harzes (FRG) 
gesammelt. Der durch Perforation des frisehen, un- 
zerkleinerten Materials gewonnene Extrakt, tier aueh 
den typischen Geruch von A. moschatellina atffwies, 
wurde mit Hilfe der Kombination Gaschromato- 
graphie/Massenspektrometrie analysiert. Anhand der 
Massenspektren und der Retentionszeiten wurden die 
in Tabelle 1 aufgefiihrten Verbindungen unter Bezug- 
nahme auf authentische Proben identifiziert. 

Eine dieser Tabelle folgende Mischung yon Riech- 
stoffen (1-5) ergab in V..erdiinnungen von mindestens 
1 : 103 weitgehende Ubereinstimmung mit dem 
Geruchskomplex yon A. moschateUina. 

Die olfaktorisch interessanten Verbindungen der 
Tabelle 1 sind bereits mehffach im Pflanzenreich-- 
allerdings meistens als Bestandteile der Bliitter bzw. 
der griinen Teile--nachgewiesen worden [6]. Ein 
makrocyclisches Lacton oder andere Verbindungen 


