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for a s u b s t a n t i a l  sec t ion  of the  ca rbon  metabo l i sm of 
B-841, wh ich  can  be s u m m a r i s e d  as shown in the  Figure.  
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an d  REMBOLD from ' roya l  je l ly '  L Proof  t h a t  the  c rys ta l s  
seen in the  c o n t e n t s  of a m a n d i b u l a r  g land  a f t e r  freezing 
were ident ical  wi th  l l l -hydroxy- .12-decenoic  acid was 
ob t a ined  by  X - r a y  powder  p h o t o g r a p h s  (Fig. 2). 

In  c o n f i r m a t i o n  i t  m a y  be added  t h a t  more direct  evi- 
dence,  to  be descr ibed  in de ta i l  elsewhere, indicates  t h a t  
most ,  t h o u g h  no t  all, of the  resp i ra to ry  ca rbon  dioxide 
evo lved  b y  B-841 is in fac t  formed by  way of glycolysis 
(from glucose) a n d  t he  c i t r a t e  or c i t ra te-g lyoxyla te  cycle 
(from glucose or  e thano l ) .  

J .  D. B u ' L o c K  and  H. GREGORY 

University Chemical Laboratory, Manchester, June 26, 
I959. 

Zusammen[assung 

Der  E i n b a u  v a n  [1-14C]-Acetat bei der  Biosynthese  wm 
Xylose  aus  A t h a n o l  d u r c h  die Bas id iomycete  B-841 be- 
waist  da s  V o r h a n d e n s e i n  v a n  drei verschiedenen \Vegen 
des Zuckers to f fwechse l s  in diesem Pilz:  1. Glycolyse, 
2. T ransa ldo la se -Transke to l a se -Zyk lus ,  3. Abbau  w m  
Glucose zu G l u c u r o n a t  und  Pentose.  

Fig. 1.- Crystals from mandilmlar gland of the, honeylx.e. 
Cro,~sed IMlaroid. "< 510. 

It  is t hus  clearly ind ica ted  t h a t  the  10-hydroxy-.12- 
decenoic acid in ' royal  jel ly '  cumes from the  m a n d i b u l a r  
g lands  of the  worker  bee. The  c o n t e n t s  of these  g h m d s  
con ta in  l i t t le  protein*, so the  belief, based  on s t rong  cir-  

1 0 - H y d r o x y - d 2 - d e c e n o i c  A c i d  in  the  H o n e y b e e  

(Apis mellif era) 

10-Hydroxy-A2-decenoic  acid has  been isolated from 
' roya l  je l ly ' ,  t h e  food of queen  larvae,  and  is also present  
in t h e  food of worker -bee  l a rvae  L I t s  absence from nec t a r  
a n d  pol len e sugges ted  t h a t  i t  m u s t  come from the sa l ivary  
g lands  of worke r  bees. Of these,  the  m a n d i b u l a r  pair  
con t a in  a suspens ion  of l iquid globules, soluble in sodium 
b i c a r b o n a t e  so lu t ion  a n d  rep rec ip i t a t ed  by  acids, which, 
in bees  s to red  in a re f r igera tor ,  deposi ts  masses of crys ta ls  
t h a t  do  n o t  m e l t  a t  room t e m p e r a t u r e  3 (Fig. 1). Dur ing  
work on  a r e l a t ed  p rob lem,  a crys ta l l ine  f rac t ion was ob- 
t a ined  f rom a n  e x t r a c t  of the  heads  of worker  bees. The  
idea t h a t  b o t h  these  c rys ta l l ine  mater ia l s  were 10-hydroxy-  
A*-decenoic ac id  was  s u p p o r t e d  b y  f inding t h a t  the  con- 
t en t s  of f i f ty  worke r -bee  m a n d i b u l a r  g lands  yielded b y  
so lven t  e x t r a c t i o n  a n d  f r ac t iona t ion  a crysta l l ine  acid, 
which  b y  t he  c r i t e r i a  of in f ra red  absorp t ion ,  ra te  of flow 
on a p a p e r  c h r o m a t o g r a m  and  ra te  of t r ave l  in a paper  
e lec t rophores is ,  was  iden t ica l  wi th  t he  mater ia l  ex t r ac t ed  
from worke r -bees '  heads  a n d  wi th  a u t h e n t i c  10-hydroxy-  
A*-decenoic acid e x t r a c t e d  by  the  m e t h o d  of BUTENANDT 

i A. BIJTENANDT and H. REMBOLD, Hoppe-Seyters Z. 308, '20.1 
(1957). 

2 S. A. BARKER, A. B. FOSTER, D.C. LAMB, and N. HODGSON, 
Nature 183, 996 (1959). 

3 j .  SIMPSON, J. ins. Physiol. 4, (1960), in press. 
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Fig. 2. - N-ray powder t)hotographs 
(a) Crystals frmn mandilmlar gland. 
(b) 10-ltydroxy-. |2-decenoie acid extracted from royal jolty. 

4 I';.KRATKV, Z. wiss. Zcnfi. 13¢.t, 1211 ([9111). 
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c u m s t a n t i a l  ev idence  s, t h a t  t he  h y p o p h a r y n g e a l  g l ands  
s u p p l y  t h e . p r o t e i n  in  l a rva l  food needs  no  revis ion.  T h e  
presence  of m a n d i b u l a r  g l and  sec re t ion  in t h e  food of 
w o r k e r  l a rvae  d imin i shes  the  l ikel ihood t h a t  these  g lands  
are t he  source of t he  subs tance6 ,  ~ t h a t  causes  female  
l a rvae  to deve lop  as queens .  

F i f t y  m a n d i b u l a r  g lands ,  g r o u n d  w i t h  sand,  were 
e x t r a c t e d  w i t h  e t h e r  a n d  t h e  e t h e r e a l  e x t r a c t  (2 rag) 
worked  up  b y  t h e  m e t h o d  of BUTENANDT a n d  REMBOLD 1. 
The  s t rong-ac id  f r ac t ion  weighed  1.4 m g  (A). 

W o r k e r - b e e s '  h e a d s  were e x t r a c t e d  for  a n o t h e r  purpose  
a n d  t he  yie ld  c a n n o t  be  s t a t e d  exac t ly .  F r o m  a p o r t i o n  of 
a n  a lcohol ic  e x t r a c t  of 1830 h e a d s  a n  acidic  f r ac t i on  was 
ob t a ined .  T h i s  was  p a r t i t i o n e d  b e t w e e n  e t h a n o l  a n d  l i gh t  
pe t ro l eum.  T h e  e thano l - so lub l e  f r ac t ion  on  a reverse-  
p h a s e  p a p e r  c h r o m a t o g r a m  (ke rosene-30% aqueous  n-  
p ropano l )  gave  a spo t  which ,  e lu ted  w i t h  e thano l ,  y ie lded 
c rys ta l l ine  m a t e r i a l  (B).  

A b o u t  1 g of roya l  je l ly  y ie lded 22 m g  c rys ta l l ine  s t rong-  
ac id  f r a c t i o n  (C), m.  p. 45-51°C.  

Mate r ia l s  (A), (B), a n d  (C), i n c o r p o r a t e d  in KCI p la tes ,  
gave  essen t ia l ly  iden t i ca l  i n f r a - r ed  a b s o r p t i o n  spec t r a  
( P e r k i n - E l m e r  d o u b l e - b e a m  i n s t r u m e n t ,  Model  21, NaC1 
pr i sm)  a n d  t h e  a b s o r p t i o n  b a n d s  agreed  w i t h  t h e  descr ip-  
t ions  in  t h e  l i teratureX, 2. W h e n  c h r o m a t o g r a p h e d  o n  
~,Vhatman No. 1 p a p e r  w i t h  t h e  B u s h  s y s t e m  t o l u e n e :  
e t h y l  a c e t a t e :  m e t h a n o l :  w a t e r :  9: I : 5 : 5, ma te r i a l s  (A), 
(B), a n d  (C) gave  spo ts  a t  t h e  s ame  d i s t ance  f rom t h e  
origin,  R~ 0.50 and ,  in  t he  B u s h  sys tem,  t o luene :  m e t h a -  
nol :  w a t e r :  4 : 3 : 1, spo ts  a t  t he  s a m e  d i s t ance  f rom t h e  
origin,  Rf  0-20. P a p e r  e lec t rophores i s  in  0.1 M p h o s p h a t e  
buffer ,  p H  8 gave  spo ts  m o v i n g  a t  t h e  s a m e  r a t e  w i t h  (A), 
(B), a n d  (C). 

Dr.  OI-GA K~NNARD v e r y  k i n d l y  t ook  t he  X - r a y  p o w d e r  
p h o t o g r a p h s  in F igu re  2. The  lef t  side (a) is of t h e  m a t e r i a l  
f rom a m a n d i b u l a r  g land ,  a n d  r i g h t  s ide (b) is  of a u t h e n t i c  
m a t e r i a l  f r o m  roya l  jelly.  Coinc idence  of t h e  p r inc ipa l  
l ines i nd i ca t e s  i d e n t i t y  of t h e  two  mate r i a l s ,  b u t  t h e  glan-  
du la r  m a t e r i a l  a p p e a r s  to  be  s o m e w h a t  c o n t a m i n a t e d .  

We are indebted to Mr. M. Yov~c. for the photomicrograph in 
Figure 1. 

R. K. CALLOW, N. C. JOttNSTON, a n d  J .  SIMPSON 

National Institute/or Medical Research, Mill  Hill, Lon- 
don and Rothamsted Experimental Station, Harpenden 
(Hefts.), July 73, 1959. 

Zusammen/assung 

Die M a n d i b u l a r d r i i s e n  de r  H o n i g b i e n e n - A r b e i t e r i n n e n  
e n t h a l t e n  10-Hydroxy-A2-decensAure .  Es  wi rd  a n g e n o m -  
men,  dass  diese Drf isen die Quelle de r  im Weisel -  u n d  
A r b e i t e r i n n e n l a r v e n f u t t e r  v o r k o m m e n d e n  10 -Hydroxy -  
A ~-decens~iure sind.  

6 Reviewed by C. R. RIBBANDS in The Behaviour and Social Li/e 
o] the Honeybee (Bee Research Assoeiation, London 1953). 

6 W. YON RHEIN, Arch. Entw. Mech. Org. 129, 601 (1933). 
7 N. WEAWR, Science 121, 509 (1955). 

t~ber die Grenzen der metabol ischen Adapta-  
tionsfiihigkeit von Aspergillus niger 

Nach  e iner  f r t iheren  M i t t e i l u n g l  v e r m a g  das  <~ Suecino-  
dehydraseg i f t  ~> Malons / inre  den  A b b a u  yon Z i t r o n e n -  bzw. 

1 K. TXUFEL und H. RUTTLOFF, Exper. 14, 276 (1958). - Vgt. 
such K. TXOFEL und H. RVTTLOFF, Nahrung 3 (1959), im Druck. 

Tabelle 
Einwirkung yon fertigen i~{yzeldeeken von A. niger auf Malons/iure 
bzw. verschiedene Derivate ohnc bzw. mit Zusatz von 3% 
Zitronens/iure (dargestellt anhand chromatographischer Unter- 

suchuugen) 

~ entration kein Zitronen- 
sfiurezusatz 

S~iure- ~ 10-1 3-10-1 
komponente ~ 3I/'1 M/I 

I 2 [ 3 

Malonsaure 
Methylmalons~iure 
~thylmalons/ inre  
Propylmalons~ure 
Dimethylmalons ' re  
Di~thylmalonsgure 

Erlduterungen: 

+ + 
+ + 

(+) (+) 

ZitronensS, urezusatz 

l0 -1 Zitroncn- 3"10 i Zitronen- 
3111 saure M]I siiure 

¢ 5 

+ *  
(+) 

+ 
+ 
+ 

+ 
(+) 

01 7 

+ *  + 

+ S/iure wird dissimiliert. 
(+)  S~iure wild wenig dissimiiiert. 
-- S/lure wird nieht dissimiliert. 
+*  S/iure wird in Gegenwart von Zitronensfiure be- 

schleunigt disslmilier t. 

Bernste ins /~ure  d u r c h  A. niger n i c h t  n u r  n i c h t  zu h e m m e n ,  
s o n d e r n  es w i rd  se lbs t  - z u m  Beispie l  e ine r  vo rgeb i lde t en  
Myze ldecke  als einzige C-Quelle d a r g e b o t e n  - we i tgehend  
me tabo l i s i e r t .  Bei  Oxals~ture erfolgt  de r  U m s a t z  n u r  in 
G e g e n w a r t  e iner  zus~ttzlichen d i s s imi l i e rba ren  Kohlen-  
s t o f f v e r b i n d u n g .  W i r  d e u t e t e n  dies m i t  e iner  Deca rboxy-  
l i e rung  d e r  Malon-  zu Essigs~ture u n d  de ren  s toffwechsel-  
c h e m i s c h e r  E i n b e z i e h u n g  e n t w e d e r  in  den  Zitronens~iure-  
zyklus  (Ene rg i egewinnung)  ode r  in  den  Glyoxyls~iure- 
zyk lus  (B i ldung  v o n  K o h l e n h y d r a t  bzw. zel le igener  Sub- 
s tanz) .  

Der  B e f u n d  de r  m e t a b o l i s c h e n  V e r w e r t u n g  ",-on Malon- 
s~iure d u r c h  A. niger legt  die F r a g e  nahe ,  ob  u n d  inwie- 
we l t  D e r i v a t e  de r  MalonsXure m i t  Se i t enke t t e ,  z u m  Bei- 
spiel  ihre  Mono-  u n d  D i a l k y l v e r b i n d u n g e n ,  in  d en  Stoff- 
wechsel  e inbezogen  werden .  Mi t  dieser  Z ie l se tzung  w u r d e n  
die Methyl - ,  D i m e t h y l - ,  /~thyl- ,  D i~ thy l -  u n d  Propy l -  
s u b s t i t u t i o n s p r o d u k t e  de r  MalonsS.ure a l le in  wie in Ge- 
g e n w a r t  y o n  Z i t r o n e n s ~ u r e  ~,fertigen~ My ze l d eck en  yon  
A. niger a n g e b o t e n .  

Priiparate und Methoden. Die Darstellung der Malon- 
sihtrederivate erfolgt  in  der  i ib l ichen  \Veise mi t t e l s  Alkyl-  
jod id  f iber die Mono-  bzw.  D i n a t r i u m v e r b i n d u n g e n  der  
E s t e r  u n t e r  n a c h f o l g e n d e r  Ver se i fung  2. 

Die  mikrobioIogische Technih b e d i e n t  s ich des  Pr inz ips  
de r  K u l t u r  de r  fe r t igen  P i l zdecken  1 au f  e iner  N~Lhrl6sung 
n a c h  H.  HAEHN (Saccharosebas is ) .  Die  vo rgeb i lde t en  
Myzel ien  (jeweils 5 Para l le lansAtze)  w e r d e n  auf  die zur 
U n t e r s u c h u n g  vo rgesehene  Nf ihr l6sung  (nach  HAEHIq) 
i ibe r t r agen ,  wobe i  s t a t t  d e r  Saccharose  n u n m e h r  das  zu 
t e s t e n d e  S u b s t r a t  als  Koh lens to f fque l l e  e ingese t z t  wird;  
eine pFI -E ins t e l l ung  er fo lg t  n i ch t .  Anseh l i e s send  werden  
die Ans/ i tze  bei  30 ° C b e b r f i t e t ;  f iber  expe r imen te l l e  Ein-  
ze lhe i t en  u n t e r r i c h t e t  die Tabel le .  

Analytik. I n  b e s t i m m t e n  Zei tabs t~ inden  (0, 5, 10, 15, 
25, 30 Tage)  w e r d e n  jeweits  e t w a  3 ml  d e r  U n t e r s u c h u n g s -  
16sung s ter i l  e n t n o m m e n .  M a n  t i t r i e r t  2 m l  h i e r v o n  nach  

2 L. GATTERMANN und H. WIELAND, Die Praxis des organischen 
Chemikers, 33. Aufl. (Verlag Walter de Gruyter & Co., Berlin 1948)~ 
S. °29; Beilstein's Handbuch der Organischen Chemic, Bd. II, 4.Aufl. 
(Verlag J. Springer, Berlin 19~0), S. 648. - K. WINTERFELD, Prak- 
likuta der organisch-priiparativen pharmazeutischen Chemic, 3. Aufi. 
(Verlag Th. 8teinkopff, Dresden und Leipzig 1950), S. 87, 155. 


