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CHROM. 3952 

The identification of the free carbohydrates present in some grass pollens* 

Since grass pollen allergens have been reported variously as carbohydrateS, ~ 
and protein a 7 it was considered pertinent to investigate the free sugar content of 
aqueous extracts of some grass pollens. The free amino acid content of these pdlens 
has been reported previously s. Furthermore, although pollen may  be in the atmos- 
phere for a considerable time, hay  fever sufferers normally associate the severity of 
their at tacks with the t ime when pollen is shed from the anthers and since at this 
t ime the pollen grains are potentially viable, extracts of both viable and non-viable 
pollens 9 were examined to ascertain whether there was any difference with respect 
to their free sugar content. 

Although n u m e r o u s  s u g a r s  1°-16 and sugar alcoholsn, 17-~2 have been reported 
in various pollens the only reports on sugars present in grass pollens are given by 
GouaH ~a and AUGUSTIN la,22. The former found a complex carbohydrate yielding on 
acid hydrolysis, arabinose, galactose and a non-reducing sugar in Phleum pratense L. 
pollen while the latter reported the presence of glucose, mannose or fructose and 
inositol in Dactylis glomerata L. and Phleum pratense L. pollens. No experimental 
evidence was presented by  AUGUSTIN la for the resolution of the "mannose-fructose '  
spot although a claim is made in the discussion that  extracts of P. prateuse and 
D. glomerata pollens contain free glucose, fructose and inositol. 

Experimental 
The grasses examined and details of their collection and extraction procedure 

have been reported previously s. A summary  of the experimental procedures for thin- 
layer chromatography (TLC) is given in Table I. 

T A B L E I  

S U M M A R Y  O F  E X P E R I M E N T A L  P R O C E D U R E S  F O R  TLC 

Adsorbent 

Thickness 

Activation 

Solvent system 

Method 

Temperature 

Distance 

Load 

Detection 

Silica gel, buffered wi th  boric acid 

250/* 

Air dried, i h; i i o  ° for 60 min 

(I) Methyl  ethyl ketone-glacial  acetic 
acid methanol  (3 :i :1) 

Ascending in sa tura ted  chamber  

2 0 - - 2 2  ° 

I0 c Y n  

Cellulose 

250/* 

IO5 ° for IO min. 

([I) E thy l  ace ta te -pyr id ine-  
wate r  ( i2:5:4) 

Pollen extracts  2/*1 (original extracts  diluted 2 in 5 to give a glycerol 
concentrat ion of 2o%) 

Reference sugars  2 1.1 (i % solutions of reference compounds  in 2o% 
glycerol) 

Sugars:  Anisaldehyde-sulphuric  acid 24 
Naphthoresorc inol -phosphor ic  acid ~ 

Inositol :  Silver ni t rate  and sodium hydroxide solntion ~6 

* This work forms par t  of a thesis submi t ted  by  G. H. JOLLIEF~ for a Ph.D, degree of the  
Universi ty of London,  May, 1967 , 
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A and B sprayed w i t h  an isa ldehyde:  C sprayed  w i t h  s i l ver  n i t r a t e :  
Whi te  g l yce ro l  ( O )  Black (g lycero l )  ( @ )  

Purple- b~ue (®) arown (@) 
G r e y - b l u e  ( '@)  G r e y i s h - b r o w n  ( ~ )  
Yellowish green (~1) 

Fig. I. Tracings of chromatograms .  A and C silica gel buffered wi th  boric acid, solvent  sys tem I ; 
B cellulose, solvent  sys tem II .  A and B sprayed wi th  anisaldehyde~4; C sprayed  wi th  silver 
n i t ra te  2~. Reference ca rbohydra tes  dissolved in 2o % glycerol, f ructose (F), glucose (G), mannose  
(M), galactose (Ga), meso-inositol (I). Pollen ext rac ts  (glycerol concent ra t ion  2o%) :  I, Anthoxan- 
thum odoratum L. viable (V), 2, non-viable  (N) ; 3, Poa trivialis L. (V), 4, (N) ; 5, Dactylis glomerala 
L. (V), 6, (N); 7, Loliumperenne L. (V), 8, (N); 9, Alopecurus pratensis L. (V), io, (N); I I ,  Festuca 
pratensis Huds.  (V), 12, (N); 13, Cynosurus cristatus L. (V); 14, (N); 15, Arrhenatherum elatius 
(L.) J. and C. Presl. (V), 16, (N) ; 17, Holcus lanatus L. (V), 18, (N) ; 19, Agrostis tenuis Sibth  (V), 
20, (N); 21, Phleum pratense L. (V), 22, (N). 

Results and discussion 
The influence of glycerol on the movement  of some simple sugars on silica gel 

and cellulose thin layers has been reported 2~. Preparation of the reference solutions 
in 20% glycerol and dilution of the pollen extracts to give a glycerol concentration of 
20% were found satisfactory for this work. The results obtained are shown in Table I I  
and Fig. I. 
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TABLE II 

S U M M A R Y  O F  R]~SULTS O F  I N V E S T I G A T I O N  O F  P O L L E N  E X T R A C T S  F O R  F R E E  S U G A R S  A N D  ~4eSO-  

I N O S I T O L  

(Layer: Silica gel, buffered with boric acid; Solvent system: Methylethyl ketone-glacial acid- 
water, 3 : i : i) 

Pollen extract Carbohydrates detected 

~ructose Glucose Meso- hRF values 
inositol o[ additional 

components 

An thoxan thum odoratum L. V + + + 0 
N -- -- + 0 

Poa  trivial@ L.  V + + + 0 
N + + + 0 

Dactylis glomerata L. V -k + + 0 
N + + + 0 

Lo l ium perenne L. V + + + 0 
N + + + 0 

Alopecurus prate~sis L. V + + + 0 
N + + + 0;9* 

Festuca pratensis  Huds. V + + + O 
N + + + 0;9* 

Cynosurus cristalus L.  V + + + 0 
N -- -- + 0 

Arrhenatherum elatius V + + + 0 
(L.) J. and C. Presl N + + + O 

Holcus lanatus L. V + + + 0 
N + + + O 

Agrostis tenu{s Sibth. V + + + O 
N + + + 0 

Phleum pratense L. V + + + 0 
N + + + 0 

+ = sugar detected; -- ~ sugar not detected. 
V = viable pollen extract; N = non-viable pollen extract. 
* hRF of this sugar when chromatographed on a cellulose thin layer using ethyl acetate- 

pyridine-water (I 2 : 5 : 4) is I I. 

Fig. I shows tha t  in  addi t ion to the uppermost  white spot which corresponds 
with the posit ion of the glycerol reference, the extracts,  in general, contain two 
components  and  a base-line fraction which yield coloured compounds on spraying. 

The rate of movemen t  of the reference galactose, mannose  and  glucose is similar 
and while there could be difficulty in dis t inguishing these sugars by  colour after 
spraying with naphthoresoreinol-phosphoric  acid (all give blue colours), galactose 
and mannose  yield a yellow/green colour whereas glucose gives a grey/blue colour 
when sprayed with the anisaldehyde reagent.  There was no evidence of a yellow/green 
c01our in the extracts examined.  (Both in rate of movement  and  in colour after 
spraying the upper  coloured spot corresponds with the reference glucose while the 
lower coloured spot corresponds with fructose.) Confirmation of the absence of 
g~lactose and  mannose  was obta ined from their  differential movemen t  on cellulose 
layers (Fig. IB). Al though AUGUSTIN la had difficulty in resolving the " ma nnose -  
fructose" spot using paper  chromatography,  no difficulty was experienced using the 
th in- layer  technique described. Fur thermore ,  AUGUSTIN 13 reported "the lowest spot 
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appeared in the mannose- f ruc tose  position, its eolour wi th  naphthoresorc inol  (red) 

placed it in the ke to -hexose  group" .  I t  would, therefore,  appear  f rom the facts she 
presented tha t  the sugar was not  mannose but  fructose. The  former  yields a blue 

colour with naphthoresorc inol  whereas the la t ter  gives a red /purp le  colour25, 2s. 

All the viable pollen ext rac ts  examined showed the  presence of fructose, glucose 

and a base-line fract ion (Table u). Variat ion was found, however,  in the ext rac ts  
f rom non-viable  pollen. Whereas  only the base-line f ract ion was de tec ted  in Anthox- 
anthum odoratum and Cynosurus cristatus, the Alopecurus pratensis and Festuca 
pratensis ext rac ts  revealed one addi t ional  sugar not  present  in the viable extracts .  

This la t ter  sugar gave a blue colour wi th  naphthoresorc inol -phosphor ic  acid indi- 

cat ing it to be an aldohexose. 
The base-line fract ion was found to be a non-reducing ca rbohydra te  (Fig. IC) 

since it did not  reduce the silver n i t ra te  reagent  used for the detec t ion  of meso-inositol. 
This together  with its immobi l i ty  suggested it  m a y  be a polysaccharide.  After  hydro-  
lysis, with di lute sulphuric acid, of  the base-line fract ion only glucose (Table II) was 

de tec ted  indicat ing tha t  the  polys~ccharide was buil t  up of glucose units. 
AUGUSTIN 2~ had a l r e a d y  shown, by  a microbiological  assay technique,  tha t  

Dactylis glomerata, Alopecurus pratensis and Anthoxanthum odoratum pollens con- 

ta ined free meso-inositol. Fig. IC and the results summar ised  in Table  I I  confirm her 

findings and show tha t  this po lyhydr ic  alcohol is found in all the grass pollen ext rac ts  

examined.  
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CHROM. 3938 

Uber die Trennung stereoisomerer 2,4-Dinitrophenylhydrazone 
parasubstituierter Benzophenone 

Unterschiedliche Schme]zpunkt-Angaben bei 2,4-Dinitrophenylhydrazonen von 
Aldetlyden und unsymmetrisch substituierten Ketonen veranlassten THEILACKER 1 ZU 
Untersuchungen fiber m6gliche Ursachen, da angenommcn werden konnte, dass die 
Differenzen nicht immer durch unreine Substanzen hervorgerufen wurden. Es gelang 
ihm, die zwei stereoisomeren 2,4-Dinitrophenylhydrazone, im folgenden 2,4-DNPH, 
des p-Chlorbenzophenons zu isolieren, die deutliche Schmelzpunktunterschiede zeig- 
ten. In diesem Zusammenhang durchgeftihrte Versuche, das Isomeren-Gemisch durch 
chromatographische Adsorption an Aluminiumoxid zu trennen, blieben erfolglos. 
Nachdem EDWARDS 2 durch Mehrfach-Dfinnschichtchromatographie mit  Phasenum- 
kehr bei 2,4-DNPH aliphatischer Aldehyde die isomeren syn- und anti-Formen 
trennen konnte und TSCHETTER a und REIMANN 4 die isomeren 2,4-DNPH unsym- 
metrisch substituierter Benzophenone an Kieselgel mit  Chloroform bzw. Benzol 
trennten, gelang uns die Trennung stereoisomerer 2,4-DNPH einiger weiterer mono- 
substituierter Benzophenone in para-Stellung durch Mehrfach-Dfinnsehichtchro- 
matographie. 

Experimentelles 
Ftir die Versuche standen Benzophenone zur Verffigung, die an einem Phenyl- 

kern in para-Stellung Fluor, Chtor bzw. Brom oder eine Hydroxyl-,  Methyl- bzw. 
Athyl-Gruppe als Substituenten enthielten. Durch Umsetzen von jeweils 0. 5 g der 
Ketone mit 0.8 g 2,4-Dinitrophenylhydrazin in 50 ml siedendem Athanol unter Zu- 
satz yon 4 ml konzentrierter Schwefels~iure sind die 2,4-DNPH-Derivate hergestellt 
worden. 

Zur Sicherung der Ergebnisse sind als Modellsubstanzen die stereoisomeren 
2,4-DNPH des p-Chlor-benzophenons nach der von THEILACKER l beschriebenen 
Arbeitsweise aus dem Reaktionsgemisch isoliert und als Vergleichssubstanzen einzeln 
und im Gemisch chromatographiert  worden. Ausserdem sind durch pr~iparative 
Dtinnschichtchromatographie diese Stereoisomeren getrennt, aus der Schicht mit 
Chloroform eluiert und nach Umkristallisieren aus ChJoroform durch Schmelzpunkt- 
Bestimmung charakterisiert worden. 
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