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t ime  of growing yeast .  Ano the r  m e t h o d  was  used by  
TAKAHASHI et  a13. T h e y  de t e rmined  cell concen t ra t ion  
by  packed  vo lume of cells which  were collected centr i -  
fugally (10 rain a t  3500 g) a t  t he  b o t t o m  of a measur ing  
tube .  There  are several  p re l iminary  condi t ions  for t he  
appl ica t ion  of one of the  me thods  men t ioned  above.  
W h e n  the  cell concen t ra t ion  is de t e rmined  by  packed  
vo lume of cells or by  the  f i l t ra t ion m e t h o d  a r a the r  large 
vo lume of sample  is necessary.  

I t  is well known t h a t  cell yield can be de t e rmined  more  
conven ien t ly  and th is  in very  smal l  samples  by  measur ing  
the  opt ical  densi ty .  For  this  purpose  the  h y d r o c a r b o n  
phase  mus t  be separa ted  f rom the  culture bro th .  TANAKA 
and  FuKuI  3 used this  m e t h o d  for t he  de t e rmina t i on  of cell 
yield. They p repared  the  sample  for m e a s u r e m e n t  by 
successive washings  wi th  n -hexane  and water .  However ,  
only few da t a  were  given for t he  re la t ionship  be tween  
opt ical  dens i ty  and  dry  cell yield. Ano the r  p repa ra t ive  
procedure  of cell suspension,  imply ing  washing  wi th  
Aerosol OT and pe t ro leum e the r  was descr ibed by  
ARIMA et al. 4. 

in i t ia l ly  we used in our expe r imen t s  the  following 
method .  1 ml of sample  was p ipe t t ed  into 25 ml  of a sol- 
ven t  mix tu re  consis t ing of 80% isopropyl  alcohol and  
20% hexane.  Despi te  immed ia t e  m e a s u r e m e n t  of the  
opt ical  dens i ty  af ter  addi t ion  of the  solvent ,  the  cells 
f locculated immed ia t e ly  and i r revers ibly  t h rough  de- 
hyd ra t i on  by  the  solvent .  Fur the rmore ,  minera l  salts  pre-  
c ip i t a ted  in t he  so lvent  and caused an undes i red  error.  
The reproducibi l i ty  of the  resul ts  ob ta ined  wi th  th is  
m e t h o d  was not  wi th in  the  l imits  of dc 10%. 

For  a tu rb id imet r i c  assay we used the  following s imple 
me thod  advan tageous ly :  In  t ak ing  samples  the  cul ture 
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Turbidity was determined in a Lange-turbidometer using rectangular 
cells of 1 rain pathlength. The medium size of yeast cells was 6.7 • 
4.0 bt. Regression fine for the relationship between % turbidity and 
content of dry weight of cells; regression equation: Y = a + bX; 
constant a ~ -- 25.7 • 1.4; regression coefficient b ~ 62.0 ~= 0.7; 
correlation coefficient f = 0.99. 

m u s t  be ag i ta ted  vigorously  to a t t a i n  a homogeneous  sus- 
pension.  W i t h  a bulb  opera to r  t he  sample  is sucked di rec t ly  
f rom the  s t i r red suspens ion  in to  the  p ipe t t e  up to  t h e  
desired mark.  One m u s t  be careful  no t  to exceed the  upper  
m a r k  of t h e  p ipe t te ,  since th is  would  cause a considerable  
sampl ing  error, due to  the  adherence  of t he  oil phase  to  
the  glass surface. The sample  is t r ans fe r red  in to  a centr i -  
fuge tube ;  the  h y d r o c a r b o n  phase  adher ing  to  the  p i p e t t e  
wall is r insed in to  the  glass by  repea ted  washings  wi th  
small  por t ions  of ho t  water .  A few drops  of c o n c e n t r a t e d  
de te rgen t  solut ion such as Teepol  are now added.  The 
s toppered  tube  is t h e n  mixed  manua l ly  for abou t  2 min  
and t h e n  cent r i fuged for 15 rain a t  1600 g. The hydro-  
carbon phase  free f rom yeas t  cells accumula tes  as a t u rb id  
surface layer.  The cells s ink quan t i t a t i ve ly  to  the  b o t t o m  
of the  glass as a compac t  sed iment .  The l iquid phases  can 
be sucked up by  means  of a capi l lary a t t ached  to  a v acuum 
pump.  For  the  m e a s u r e m e n t  of t u rb id i t y  a desi red 
a m o u n t  of saline is p i p e t t e d  in to  the  centr i fuge tube  and  
small  glass-beads are added.  A homogeneous  and s table  
cell suspension is ob ta ined  by  shaking for 1 rain. The 
me t h o d  was tes ted  on a Candida tropicalis s t ra in  culti-  
va t ed  in a med i u m conta in ing  l iquid paraff ins ,  and  the  
results  are shown in the  Figure.  As can be seen f rom the  
diagram, the  a m o u n t  of yeas t  dry  m a t t e r  can be deter-  
mined  over  a re la t ively  wide range using the  same sized 
t u r b i d o m e t e r  ceil. If  the  co n t en t  of yeas t  cell d ry  m a t t e r  
exceeds 7 g/1 t he  sample  m u s t  be di luted.  The desi red 
di lut ion is p repa red  d i rec t ly  in the  centr i fuge tubes  w i th  
physiological  saline solution.  

I t  will be realized t h a t  the  correla t ion be tween  the  
tu rb id i ty  and  the  yeas t  d ry  m a t t e r  depends  on the  size 
and shape of the  yeas t  cells and to a cer ta in  degree on the  
g rowth  condit ions.  If  o the r  s t ra ins  or subs t ra tes  are used 
a new correla t ion charac te r i s t ic  for those specific condi-  
t ions  mus t  be set  up. Despi te  the  fact  t h a t  yeas t  d ry  
m a t t e r  has  been de t e rmined  here wi th  th is  me thod ,  the  
de t e rmina t i on  of t u r b i d i t y  alone will in m a n y  cases 
sa t isfy  the  demands .  Then  the  benef i t s  of th is  easy, quick 
and reliable me t h o d  become especial ly appa ren t .  

Zusammen/assu,~g. Es wird eine einfache und  schnelle 
Methode  zur B e s t i m m u n g  der  Ze l lkonzen t ra t ion  in 
kohlenwassers tof fha l t igen  Kul turf l i i ss igkei ten  beschrie-  
ben.  Zur A b t r e n n u n g  der  Kohlenwassers to f fe  wird  die 
Probe  nach  Zusatz  von Teepol zentr i fugier t ,  d an ach  die 
Zel lkonzent ra t ion  durch  Tr i ibungsmessung  b e s t i m m t .  
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A N e w  A i r  S a m p l e r  

In  the  past ,  s tudies  of air spora  have  been  made  by  the  
exposure  of s t icky surfaces for various periods.  The 
ca tches  represen t  a to ta l  dur ing  the  per iod of exposure  
and it is not  possible to relate t h e m  closely to meteoro-  
logical or o ther  data .  GREGORY 1'2, and GREGORY and 

STEDMAN a, have  shown t h a t  the  eff iciency of these  
m e t h o d s  is very  low and  d e p e n d e n t  so grea t ly  on the  
wind speed, t h a t  it  is a lmos t  impossible  to  give a reliable 
i n t e rp re t a t i on  of the  counts  made.  This  has  led to the  
deve lopmen t  by  HIRST 4 Of a suc t ion- t rap  which  suffers 
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l i t t l e  f rom these  d i s advan t ages .  PERKINS 1~ d i scovered  a 
R o t o r o d  s amp le r  for  spo t  sampl ing ,  wh ich  was modi f ied  
b y  HARRINGTON% Fol lowing  th i s  PANZER et  al. ~ inves t i -  
ga t ed  a more  useful,  c o n v e n i e n t  a n d  s imple  24-h sl ide 
spore  collector.  Th i s  a p p a r a t u s  requi res  a t t e n t i o n  eve ry  
24 h for chang ing  t h e  slides. The  wr i te r s  h a v e  devised  an  
inexpens ive ,  e a s y  to  opera te ,  eff ic ient  a n d  a u t o m a t i c  
spore  collector,  wh ich  is descr ibed  below. The  i n s t r u m e n t  
is a modi f ied  fo rm of spore  clock m o d e l  a n d  PANZER'S 
24-h slide spore-col lector .  

T h e  R o t o r o d  s a m p l e r  is usefu l  on ly  for  spo t  sampl ing ,  
a l t h o u g h  i ts  col lect ion eff ic iency is 85~o. The  HIRST 4 t r a p  
w i t h  m i n i m u m  45~o col lec t ion eff ic iency has  t h e  dis- 
a d v a n t a g e s  of cap i t a l  cost,  power  r e q u i r e m e n t  a n d  un -  
su i t ab i l i t y  b o t h  for i den t i f i ca t ion  in c u l t u r e  an d  for  t r ap -  
p ing  sp lash-d i spersed  spores. T h e  PANZER'S 7 slide spore  
col lector  w i t h  70~o col lect ion eff iciency has  less r e t e n t i o n  
eff iciency a n d  requi res  a t t e n t i o n  a f t e r  eve ry  24 h, whereas  
t h e  p r e s en t  s amp l e r  h a s  75 ~o col lect ion efficiency, g rea t e r  
r e t e n t i o n  capac i ty ,  a n d  is also economical .  

T h e  a p p a r a t u s  (Figure  1) r uns  on  electr ic  power  s u p p l y  
a n d  he lps  to  o b t a i n  a c o n t i n u o u s  a i r  s ampl ing  for 8 days.  
T h e  clock (Figure  2A) f ixed in t h e  i n s t r u m e n t  requi res  
r ewind ing  b y  key  (Figure  2B) a f te r  eve ry  24 h or a f t e r  
e v e r y  8 days ,  d e p e n d i n g  u p o n  t h e  clock m a c h i n e  used. The  
i n s t r u m e n t  h a s  a n  orifice (Figure 2c) 0.6 cm in d i a m e t e r  
p ro j ec t ing  in a copper  t u b e  (Figure 2D) 3.0 cm in l e n g t h  
wh ich  is f ixed in  t h e  side wal l  of t h e  a p p a r a t u s .  Air  is 
sucked  t h r o u g h  a t  a r a t e  of 5 1/min or 0.17 f t3/min,  im-  
p i n g i n g  on  a t r a n s p a r e n t  ce l lophane  t ape  1.5 cm in  
b r e a d t h  a n d  f ixed on  a c i rcumference  Of 67.2 cm of t h e  
r o t a t i n g  disc (Figure 2E). Th i s  disc is connec ted  w i t h  t h e  
clock m e c h a n i s m ,  a r r a n g e d  inside t h e  i n s t r u m e n t .  The  
t a p e  is s l igh t ly  coa ted  w i t h  t h e  glycerol  mixed  w i t h  
vase l ine  a n d  faces t h e  orifice of t h e  copper  t u b e  0.5 c m  
a w a y  f rom it. T h e  disc r o t a t e s  co n t i n u o u s l y  w i t h  t h e  
clock m e c h a n i s m  giv ing  a c o n t i n u o u s  t r ace  for 8 days.  
Before  t h e  t a p e  is m o u n t e d  on  t h e  glass slides a t  the  end  
of 8 days ,  i t  is d iv ided  in to  8 equa l  p a r t s  m e a s u r i n g  
8.4 cm in l eng th ,  wh ich  are aga in  subd iv ided  in to  2 p a r t s  
measu r ing  4.2 cm in length .  E a c h  piece of the  t a p e  now 
o b t a i n e d  r ep resen t s  t h e  12 h s amp l ing  area  for a d ay  or  
n i g h t  accord ingly .  

T h e  t ape  for 12 h is m o u n t e d  on  a slide in glycer ine jelly. 
Scann ing  is done  b y  d iv id ing  th i s  t ape  in to  12 equa l  par t s ,  
each  p a r t  r ep r e s en t i n g  one h o u r ' s  t r ace  area.  

T h e  a i r  is sucked t h r o u g h  t h e  t u b e  w i t h  t h e  he lp  of a 
smal l  fan  (Figure  2F) h a v i n g  3 p rongs  an d  f ixed in t h e  
c i rcular  o p en i n g  (Figure 2G) in t h e  cover  (Figure  2H) of 
t h e  sampler ,  so as to  force a i r  o u t  of t h e  col lect ion 
c h a m b e r  caus ing  a nega t i ve  pressure .  An  e x h a u s t  hole 
(Figure  2i) m e a s u r i n g  6 • 2.7 cm is k e p t  in a lid (Figure 
2j) of t h e  a p p a r a t u s .  

T h e  i n s t r u m e n t  is m a d e  up  of a s imple  a l u m i n i u m  t in .  
I t  is a r o u n d  b o x  8.5 inches  in  h e i g h t  w i th  i ts  lid. The  
ou te r  c i r cumference  is 82 cm. T h e  electr ic  c o n s u m p t i o n  is 
a b o u t  8 k W h  p e r  m o n t h .  T h e  a p p a r a t u s  is economical ,  
cheap,  ef f ic ient  an d  easy  to  ope ra te  a n d  would be  useful  
as a h a n d y  tool  for aerobiologis ts .  

Zusammen/assung. Bes ch re i b u n g  eines v e rb e s s e r t en  
L u f t p r o b e n s a m m l e r s  zur  B e s t i m m u n g  yon  K e i m z a h l e n  
in de r  La i r .  
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