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Bac t e r i a  growing in n u t r i e n t  b r o t h  (8 g/l) s u p p l e m e n t e d  
w i t h  0 .2% m a n n i t o l  were used to inocu la te  t he  l abe l ing  
med ium,  e i the r  n u t r i e n t  b r o t h  w i t h  m a n n i t o l  or m i n i m a l  
med ia  cons i s t ing  of 3.6 g K2HPO~, 0.4 g K H @ O  4, 0.05 g 
MgSO~-7H~O, 0.5 g NaC1, 1.0 g (NH4)2SO 4 a n d  4.0 m g  
ferric c i t r a t e  in 1 I of double-d is t i l l ed  water .  

The  p H  of t he  m i n i m a l  m e d i a  was a d j u s t e d  to  7.0 w i t h  
N a O H  and  10 g/1 of m a n n i t o l  was added  a f te r  s ter i l izat ion.  
The  r ad ioac t ive  labels  ut i l ized were a2PO 4 (0.1 mCi/mI)  or 
s i t - aden ine  (0.001 mCi/ml) ,  a H - t h y m i d i n e  was used b u t  
good i n c o r p o r a t i o n  was no t  o b t a i n e d  w i t h  t h i s  s t ra in .  

The  b a c t e r i a  were a l lowed to grow to la te  log or s ta-  
t i o n a r y  phase  before  h a r v e s t i n g  b y  cen t r i fuga t ion .  The  
pe l le t  was  washed  w i t h  T K E  buffer  (0.05 M Tris-HC1, 
p H  8.0, 0.6 M KC1, 0.05 M E D T A )  and  r e suspended  in a 
smal l  v o l u m e  of t he  same  buffer .  The  suspens ion  was 
qu i ck  frozen on ace tone  dry- ice  a n d  t h a w e d  in w a t e r  a t  
r oom t e m p e r a t u r e  2 t imes.  L y s o z y m e  (100 ~xg) was added  
to t he  suspens ion  a nd  t he  f reeze- thaw r epea t ed  twice. The  
lysa te  was  b r o u g h t  to  1% Sarkosy l  and  t he  f r eeze - thaw 
r e p e a t e d  again.  The  lysa te  was  t h e n  layered  on a g r a d i e n t  
(SarkosyI  lysate)  or c leared b y  cen t r i f uga t i on  a t  27,000 • g 
for 30 m i n  (cleared lysate) .  Caes ium chloride,  e t h i d i u m  
b romide  (200 ~g/ml  f ina l  concen t r a t i on )  a n d  0.01 M Tris- 
HC1 buffer ,  p H  8.0 were added  to  t he  c leared  lysa te  to  a 
f ina l  v o l u m e  of 4 ml  and  a r e f rac t ive  index  of 1.393. A 
g r a d i e n t  was  t h e n  fo rmed  b y  c e n t r i f u g a t i o n  in a SV~T 50 
ro to r  a t  29,000 r p m  for 48 h a t  20~ 
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Equilibrium density gradient centrifugation of a cleared-lysate of 
R. ]aponicum 10324 DNA. Fractions were collected from the bottom 
of the tube. 50 [xl samples were removed from each fractio= for 
refractive index determination and KOH hydrolysis. The KOH- 
hydrolyzed TCA-precipitable material was colIected on GF/A 
filters, washed with ethanol and ether, and its radioactivity determin- 
ed. 

The  F igure  shows the  sa te l l i te  p e a k  (f ract ions  16-22) 
found  a t  t h e  expec ted  loca t ion  for cova len t ly -c losed  
c i rcular  p l a smid  DNA.  The  c h r o m o s o m a l  D N A  b a n d e d  a t  
t h e  loca t ion  expec ted  for l inear  D N A  (fract ions  30-40). 
The  p e a k  obse rved  in f r ac t ions  11-14 was p r e sen t  oc- 
cas ional ly  a n d  has  n o t  ye t  been  ident i f ied.  S imi la r  profi les 
were o b t a i n e d  f rom e i the r  la te- log or s t a t i o n a r y  cu l tu res  
a n d  w i t h  e i the r  the  a2po 4 or a l l - aden ine  labeI. G r a d i e n t s  
fo rmed  w i t h  c leared  lysa tes  as in  t he  F igure  were less 
a m b i g u o u s  t h a n  g rad ien t s  fo rmed  w i t h  Sarkosy l  lysates .  
T r e a t m e n t  of t he  lysa te  w i t h  50 Fg/ml  D N A a s e  I (Sigma) 
in 10 m M  MgC12 for a shore t i m e  resu l ted  in a decrease  in 
t he  p l a smid  D N A  peak  and  a p o r p o r t i o n a l  increase  in t h e  
m a i n  genome peak.  CsC1 g r a d i e n t s  in t h e  absence  o f  
e t h i d i u m  b romide  showed a s ingle  peak  of D N A  a t  a 
dens i t y  of 1.72. 

The  p l a smid  peak  was obse rved  in n u m e r o u s  indepen-  
d e n t  e x p e r i m e n t s  car r ied  ou t  in  a v a r i e t y  of condi t ions .  
Q u a n t i t a t i v e  d e t e r m i n a t i o n s  of molecu la r  we igh t  and  
pe rcen t  p l a smid  D N A  (of t o t a l  DNA) were h a m p e r e d  b y  
t he  low level  of p l a s m i d  obse rved  and  the  r e su l t ing  diffi- 
cu l ty  in reproduc ib i l i ty .  The  u p p e r  and  lower l imi t s  o f  
p l a smid  D N A / c h r o m o s o m a l  D N A  are e s t i m a t e d  to be 
0 .5% and  0.2% respect ive ly .  

T r e a t m e n t  of cu l tu res  u n d e r  a v a r i e t y  of cond i t ions  w i t h  
acr id ine  o range  or e t h i d i u m  b romide  h a d  no effect  on  t h e i r  
an t ib io t i c  res is tance.  T r e a t m e n t  of cu l tu res  growing in 
m i n i m a l  m e d i u m  w i t h  60 vg /ml  a t a b r i n e  for 3 to  4 days  
resulLed in an  increased  f r equency  of suscep t ib i l i t y  to  t h e  
an t ib io t i c s  ch lo r amphen i co l  (less t h a n  1% increased  to  
3%) and  s t r e p t o m y c i n  (1% increased  to 10%),  as would  
be  expec t ed  if a t a b r i n e  ac ts  to  select  cells wh ich  h a v e  lost  
a n  R- fac to r  6. However ,  no effect  of a t a b r i n e  t r e a t m e n t  
on t he  presence  or absence  of p l a smid  D N A  or t he  ab i l i ty  
to  p roduce  nodules  on soy beans  was observed .  

Rdsumd. L ' A D N  de Rhizobium ]aponicum 10324 m o n t r e  
une  b a n d e  p l a smide  lors d ' u n e  cen t r i f uga t i on  g l '6qui l ibre  
sur  CsC1/bromure d ' 6 th id ium.  Nous  ne p o u v o n s  pas  
corr61er la pr6sence de ce t te  b a n d e  d ' u n e  pa r t ,  la r6s is tance  
a u x  an t i b io t i ques  ou la p r o d u c t i o n  de nodules  de l ' a u t r e  
pa r t .  
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for assaying some of our bacterial isolates for the ability to produce 
nodules. 

I n t e n s e  S w e e t e n e r  f r o m  Lo H a n  K u o  (Momordica grosvenori) 

The  search  for n o n - s u g a r  sweeteners  f rom n a t u r a l  
sources has  led to the  d i scovery  of m a n y  i n t e r e s t i ng  sub- 
s tances  wh ich  possess e i the r  i n t ense  sweet  t a s t e  1 or 
t a s t e -mod i fy ing  p roper t i e s  2. This  c o m m u n i c a t i o n  repor t s  
a n o t h e r  source of a n a t u r a l  swee ten ing  mate r ia l .  

Lo H a n  K u o  (Lo H a n  frui t) ,  f rom l]/lomordica grosvenori 
Swingle,  is a dr ied  f ru i t  p roduced  in S o u t h e r n  China .  The  
f ru i t s  are  gourd-l ike,  6-11 cm long b y  3-4  cm broad ,  d a r k  
brown,  b r o a d l y  ell ipsoid, ovoid  or subglobose,  w i t h  
b r o a d l y  r o u n d e d  ends. T he  r ind  is v e r y  t h i n  (0.5-0.8 m m  

1 For example: Glycyrrhizin, R. E. MULLER, Forest Prod. J. 16, 41 
(1966). Monellin, J. A. MORRIS, R. MARTENSON, G. DEIBLER and 
R. H. CAGAN, J. biol. Chem. 248, 534 (1973). Osladin, J. JIZBA, 
L. DOLEJS, V. HEROUT and F. SOR~g Tetrahedron Lett. 7977, 1329. 
Phyllodulcin, M. u K. SATO, K. HASHIOAKI, M. OKI and 
T. KOYAMA, Chem. Pharm. Bull., Japan 22, 475 (1974). Stevioside, 
F. BELL, Chemy Ind. 1954, 897. Thaamatin, H. VAN DmR WmL, 
FEBS Lett. 21, 88 (1972). 
For example: Miraculin, K. KURIHARA and L. M. BEIDLER, 
Nature, Lond. 222, 1176 (1969). Gymnemic acid, G. P. DATEO and 
L. Logo, J. agric. Food Chem. 21,899 (1973). 
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thick).  The 3 double  locules ( compar tmen t s  or cavities) 
each have  2 rows of seeds (about  10-12 in a row). The 
b rownish-gray  pulp  is dr ied to  a l ight f ibrous mass.  The 
seeds are l ight brownish-gray ,  f l a t t ened  (15-18 m m  long, 
10-12 m m  broad,  and 3-4 m m  at  edges), and have  a 
depressed area in the  center  of each side. A detai led cha- 
rac ter iza t ion  of the  tissue, as well as t he  t axonomic  s ta tus  
of the  p lan t  was descr ibed by  SWINGLE 8, who repor ted  
t h a t  the  species was in t roduced  to  the  Uni t ed  Sta tes  
t h rough  the  Division of P l a n t  Exp lo ra t ion  and  In t roduc-  
t ion,  Bureau of P l a n t  Indus t ry .  SWINGLE also s t a t ed  t h a t  
1000 tons  of the  green frui ts  were del ivered every year  to 
the  dry ing  sheds a t  Kwei l in  (Kwangsi  Province) .  The 
frui ts  lost  much  weight  in dry ing  and  were then  careful ly 
packed  in boxes  and  sh ipped  to Canton,  where  mos t  of 
the  crop was used, bu t  large number s  were also expor t ed  
to Chinese communi t i es  ou ts ide  China. 

Fo lk  medic ine  va lued  t h e m  as household  remedies  for 
colds, sore th roa ts ,  and minor  s t omach  and  in tes t ina l  
t roubles.  Memory  f rom the  au thor ' s  own chi ldhood 
exper ience  t h a t  the  cooked b r o t h  of th is  fruit  t a s t ed  bo th  
v e r y  sweet  and b i t t e r  p r o m p t e d  the  au thor  to inves t iga te  
the  cons t i tuen t s  which  gives rise to such t a s te  qualit ies.  

The sweet  pr inciple  can be ex t rac ted  by  wa te r  f rom 
ei ther  t he  f ibrous puIps or f rom the  th in  r inds  ~ of Lo H a n  
Kuo. 50% e thanol  was also found to be a good ex t r ac t an t .  
In  general,  the  r inds  afforded a more  easily pl~rified 
ext rac t .  The pulps  or r inds  (or both) were suspended  wi th  
the  e x t r a c t a n t  and s t i r red  in a War ing  blender.  The 
suspension was centr i fuged to afford a ve ry  dark  b rown 
ext rac t .  In i t ia l  f rac t iona t ion  was effected by  ul t raf i l t ra-  
t ion  t h rough  an Amicon  PM-10 m e m b r a n e  filter. The 
concen t r a t ed  colored f i l t ra te  was t h e n  passed th rough  a 
co lumn of Sephadex  G-25. The sweet  t a s t ing  fract ions,  
well separa ted  f rom the  b i t t e r  fract ions,  were found to 
give l i t t le  or no UV- absorp t ion  by  the  moni tor ing  spectro-  
p h o t o m e t e r  (Uvicord II).  These fract ions were lyophil ized 
and  examined  by  th in  layer  c h r o m a t o g r a p h y  (ethyl 
ace ta te  : me thano l  : water ,  5 : 3 : 1, v/v). A maj or c o m p o n e n t  
was revealed by  spraying and  hea t ing  the  pla tes  wi th  500/0 
H2SO 4. I t  had an Rg (relative to  glucose) value of 0.67. 
Stevioside,  the  sweetener  f rom Stevia rebaudiana, under  
t he  same condit ions,  have  an 1Rg value of 1.1, while 
g lycyrrh iz in  (the free acid form) had  all Rg value of 0.27. 

I t  was la ter  found t h a t  if an aqueous ex t rac t  of the  
frui t  was passed  th rough  an Amber l i t e  XAD-2  resin 
(Rohm and  Haas  Company) ,  t he  sweetener  was re ta ined  
b y  the  resin,  b u t  easi ly e luted wi th  50% ethanol .  B o t h  
the  S e p h a d e x  G-25 and Amber l i t e  XAD-2  t r ea t ed  

mater iaIs  still showed several  spots  on TLC. The m a j o r  
c o m p o n e n t  a t  Rg  0.67 could be isolated by  p r e p a r a t i v e  
layer  c h r o m a t o g r a p h y  for organolept ic  eva lua t ion  and 
chemical  studies.  

The sweetness  of Lo H a n  sweetener  was accompan ied  
by  a l ingering t a s te  descr ibed as licorice-like, s o mewha t  
similar  to t h a t  of stevioside,  glycyrrhizin,  and the  d ihydro-  
chalcones 5. The p o t en cy  was e s t ima ted  to be abou t  150 
t imes  sweeter  t h a n  sucrose, bu t  more  accura te  de te rmina-  
t ion  has to be m a d e  when  a larger q u a n t i t y  of t he  pu re  
sweetener  is available.  The sweetener  appears  to  be s table  
in boil ing wa te r  for 5 h, as shown by  t a s t ing  and by  TLC. 

Pre l iminary  toxicological  s tudies  on a lyophil ized 
ex t rac t  wi th  sweetness  in t ens i ty  equal  to  t h a t  of a m m o -  
n ium glycyrrh iz ina te  showed t h a t  the  LD~0 ~-as i n  excess  
of 10 g/kg mice% which  is not  surpr izing in view of t he  
c o m m o n  household  usage of the  dr ied fruits.  

Chemical  and  spectroscopic  s tudies  indicate  t he  sweet-  
ener  c o m p o n e n t  to be a glycoside of a t r i te rpenoid .  
S t ruc tura l  e lucidat ion is u n d e r w a y  and will be the  sub- 
jec t  of subsequen t  co mmu n i ca t i o n L  

Zusammen/assung. Die ge t rockne ten  Fri ichte ,  Lo Hall  
Kuo,  yon Momordica grosvenori Swingle, en tha l t en  einen 
Siiss-Stoff,  der  mi t  Hilfe yon Di innsch ich t -Chromatogra -  
phie  abgesonder t  wurde.  
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s V~r. T. SWINOLn, J. Arnold Arboretum 22, 198 (1941). I am 
grateful to Dr. SHIU YINO HIJ of Harvard University for supplying 
this reference. 

4 The paper by SWlNGLE 3 noted the intense sweet taste of Lo Han 
Kuo pulps, but no mention was made of the taste of its rinds. 
It is quite noteworthy that the rinds also contain the sweetener. 
R. M. HOROWlTZ and B. GENTILI, J. agric. Food Chem. 17, 696 
(1969). 

6 Male albino mice (Charles River Laboratory) weighing 19 24 g 
were dosed orally with aqueous solutions of the lyophilized 
extracts at a volume of 0.3 ml/10 g body weight and were kept for 
observation for 1 week. A very crude extract (without any pro- 
cessing) as well as the Sephadex G-25 treated extract were tested 
with 10 animals per group. None of the mice died. At a dose of 15 g 
crude extract per kg mice, the animals exhibited a mild sedation 
and some diarrhea; however, these effects were transient as all 
animals appeared normal within 30-60 min. t thank P. HOLMES 
and A. PRITCHARD for these results. 

v The technical assistance of J. WEINBERGER is appreciated. 

T h e  Glair  G lands  and O o s e t a e  of Austropotamobius pallipes (Lereboul l e t )  

The origin and func t ion  of t he  glair exuded  by  the  
crayf ish jus t  pr ior  to  egg laying is obscure.  Ill th is  
connect ion  a n u m b e r  of s tudies  have  been  made  of 
spawning  in the  Eu ropean  1, Aus t ra l ian  and Amer ican  
crayfishes,  bu t  no t  of A. pallipes, the  endemic  Bri t ish  
species. 

In  mid -Sep tember ,  sexual ly  m a t u r e  females  of A. 
pallipes are conspicuous by  the  presence  of c reamy-whi te  
pa tches  on the  pleura,  and  s te rna  of the  abdomen,  and  on 
the  p leopods  and uropods,  bu t  never  on the  telson. A 
closer examina t ion  of these cream coloured areas, using 
the  scanning electronmicroscope,  discloses the  presence 
of numerous  pores  in the  over lying i n t egumen t  (Figure la).  
These pores  are grouped  toge ther  in roughly  circular 

pa tches ,  p resen t ing  the  appea rance  of ' peppe r -po t '  tops  
(Figures lb ,  c and  d). Observa t ions  in t he  field show t h a t  
it  is t h ro u g h  these  pores  t h a t  the  glair is exuded  (Figure le), 
and the  c ream coloura t ion  is due to  the  ve ry  large groups 
of glair glands u n d e r n e a t h  the  areas of per fora ted  integu-  
ment .  On the  p leopod the  pores occur in much  smaller  
groups (Figure If). 

In  A. pallipes the  d i s t r ibu t ion  p a t t e r n  of the  pores  is 
cons tan t ;  t h e y  are ve ry  numerous  on the  an te r ior  faces 
of the  pleura,  less so on the  an te r ior  faces of t he  pro to-  
podi tes ,  and  f irs t  segments  of the  endopodi tes  and 

1 Z. MALACZYNSKA-SUCPICITZ, Bull. Soc. scient. Left., Poznan, 
13B, 39 (1956). 


