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The l a r v a e  of ~ h i r o n o m e  spp. a r e  found t o  i n h a b i t  the s t agna ted  oxy- 
gen le s s  reg ions  o f  Douglas Lake and o t h e r  e i s i h r  Lakes. These a n i m l e  a r e  
f a c u l t a t i v e  anaerobes s i n c e  they  a r e  a l s o  found i n  r a t e r  which con ta ins  a n  ade- 
qua te  supply o f  oxygen. - 

The r e s p i r a  t i o n  of' Bkironoaus h s e  been s tud ied  by m n y  workers. (3arnieh,  
Lei tech,  Fox, Pause, end ocnere) Le i t ch  has  enom d e f i n i t l y  t h a t  it i s  imposa- 
i b l e  f o r  enou@ oxjigen t~ be s t o r e d  i n  t h e  helroglobin of t h e  l a r v a e  t o  l a s t  =ore 
t h a n  a few houre. Pause has  d e s o n s t r a t e d  t h a t  C h i r o n o n ~ s  l a rvae  can l i v e  up t o  
54 hours  i n  an  a t sospherezof  pure Xitrogen.  Other work has  shown t . a t  longer  per- 
i ods  of s u r v i v a l  e r e  poss ib le .  Cole  ha8 s t a t e d  t h e t  a p o s s i b l e  source o f  oxygen 
ie a f e rmen ta t ion  of Lhe p l a n t  d e t r i t u s  o f  the  bo t ton  depos i t s .  9 i e  t e s t ,  t h a t  
of guaicum w i t h  a peroxide i s  n o t  a s p e c i f i c  f o r  oxygen. I n  this caee  it probab- 
l y  d e a o n s t m t e d  t h e  presence of  a ~ l a n t  peroxidaee. 

FIarnieh hea shown t h a t  a n i s s l s  kept  i n  a n  a tnosphere  of  ' ; i t rogen  f o r  
a nusber of hours  loose  ~ l y c o g e n  and g a i n  fat. 9 e  s ' a t e s  t h a t  t h e  t r a n s f o r s t l o n  
i s  s u f ~ i c i e n t  t o  e ~ p ? l y  t:?e necessary  oxygen f o r  t h e  a n i s s l s '  r e s p i r a t i o n .  7 - h e r  
z c r k e r s ,  ~ior:;in; on o t s e r  t i ~ z e r o b e s  have &Lso shoxn %?is s i t u a t i o n  expe r i sen ta l ly .  
Von i \ e ~ l i t z  nas  i . o r ~ e d  ofi Ges t ro2h i lu s  e q ~ i ,  Tieink-id on several e n d o p ~ r ~ s i t e s  
s ~ c h  a s  h s c a r i a  ar;d Taenie, and von Srand hes  d e ~ o n s t r e t e d  t h i s  t r a n s f o r a t i o n  
i n  seve re1  Annelids.  A t  a l a t e r  d a t e  a comprehe?sive and c r i t i c a l  review of these 
papers  w i l l  be prepared, but t i ~ e  does n o t  per;;tit i t s  i n c l u s i o n  i n  t h i s  repor t .  
I t  w i l l  s u f f i c e  t o  say  t h a t  z n y  workers have demonstrated the glycozen- f a t  
conversion i=1 a v ~ r i e t y  of ance rob ic  a n i z l s .  

Yon Xe-nitz arites t a e  equb t i o n  f o r  t \e  t r a n s f o r ~ t i o n  i n  L!is  s in -  
ner:  Glyc,)gen -+ Fet + C G -  H,O. It i s  p r o a b l e  t k e t  t h e  eouat ion  should be i n  t 
tvio s t eps :  1.) :lyco;en -+ F=t + Qz, 

2.) F E ~  + Ca -+ C 4  t 3,O. 
Obviously AO s t t e ~ p t  t- ai ls'lce t n e s e  equat ions  would be j u s t i f i e d  a t  p resent .  
h hy?ot::etic&l s a ~ a t i o n  e y  DB w r i t t i n  t o  snon c e l o r i f i c  chenges involved. 

3glucose -+ 1 5 t e e r i c  a c i d  + 8 OL. 
Lqiliv. v~ta .  540~ .  234 g. 256 g. 
Ce l o r i s e  5160 25% 

Since  u l e  s t e a r i c  ~ c i d  ha6 a h i s h e r  c a l o r i f i c  con ten t  t i a t  does t h e  glucose,  en- 
e r a  i s  r e q ~ i r e d  t s  e f f e c t  t !~e t r s n s f o r a t i o n .  Tnis p o i n t  see%i t o  heve been o v e r  
looked oy o tn l r s  ;,'no have s t l l d i e l  ihc t r a n s f o r a t i o n .  Tne d i f f e r e n c e  i n  c e l o r i e  
c o n t e n t  i s  5% ca 1, a e  o x i d a t i o n  of 99 grede of glucose ~ 0 9 l d  f u r n i s h  
eAergy. Z ~ i s  o x i i a t i o n  would r e q u i r e  105.6 grens  of oxygen  If t?is oxygen i 0  . 
supp l i ed  bjr t i e  t r e n s f o r ~ t i o n ,  153.4 &reas w i l l  re--in. Tkis i s  0 x 0 ~ 3  oxygen 
t o  oxid ize  141 g r e i a  of glucose,  f u r n i s - i n g  564 Celeries. Line u t i l i z a t i o n  of' 
eole g i u c i s e  would e c c o ~ n t  f o r  sime of ;iie carbon d ioxide  c o l l e c t e d  by von ~ e m i k  
ena ot,!ere. -. xe rn i sh  h ~ s  sflcim t n ~ t  d ~ r i n g  t h e  e x p e r i A e n k l  a n a e r o b i o s i s  of  Chir-  
ononua thuen i  l e rvae  giyc-en ~Yas use:! uy and f 8 t  *:EB produced, both a t  a g r e e t e r  
rete then  i n  t icrobic e n i z l s .  s a r . i i s h l s  anee rob ios i s  was e x p e r i s e n t a l ,  and xae 
o f  s h o r t  du ra t ion ,  end h i e  a n i ~ l s  were s t a rv ing .  

i s  p r j b l e n  x i 1 1  oe a n  s t t e n p t  t o  d iscover  xhe the r  o r  n o t  t h e  glyco- 
gsn- f e t  t r a n s f s r r t i o n  can s e r v e  a a  a source  f o r  oxygen f o r  f eed ing  a n i l g l s  i n  
m t a r a l  lol lg- ters  eneerobioa is .  



Thie report  includee a plan of a t tack  on the problem and c h e d c a l  mthode f o r  the 
determination of glycogen and fit. 'Ihese metiode have been modified s l igh t ly  from 
the or iginal  and have been written up w i t h  the ~ o d i f i c a t i o n e  worked i n  t o  the 
description. Both of the  aethode have been thorou&ly G t e d  on zet and souse 
t i ~ s u e  and on Chiromomus larvae. f i e  sethods a r e  presented i n  the i r  f ina l  form a8 
detersined by experisenta. Experimental data supporting the changes mde and 
tha application of the ~ e t h o d e  t o  Chironomus a r e  not presented here but a r e  on 
f i l e .  



. I. A s e r l e s  of collections of  G h i r o n u u a  larvae rill be m d e  dur ing  t h e  e u m e r  
from South E l a h t a i l  De?reesion, Iloilgles Lake. 

A, This a e r i e s  e n a l l  s+art be fo re  t.le s u d e r  e t agna t ion  s e t s  i n  i n  South Fiah- 
t a i l  Depression, and s h a l l  con t inue  a a  l m g  a s  possible.  

E. C o l l e c t i o n s  s h e l l  be a d e  n o t  l e e s  t han  t h e e  t i s e a  a  week. --ore f r e q u e n t  
c o l l e c t i o n s  w i l l  be neceseary before  and during t h e  e tagnat ion .  

C. E9ys;co-chedcal d a t e  a h a l l  be t aken  a t  ',he t i s e  o f  c o l l e c t i o n  of t h e  
water a s  c l o s e  t o  t h e  b o t t o ~  e s  i s  p r a c t i c a l .  

D. 'i'wo sa,ples, each weig l ing  a g r e s  o r  s o r e  e h a l l  oe t aken  a t  e a c h ~ c o l l e c t i o n .  
Tne l i v e  weight of t;e sadplea s h a l l  be deterxiiled i u e d i a t l y .  R e  two s a a p l e s  
e:lall  be preserved s e $ r a t l y  i n  B,; a l coho l .  Tfie a n i a l e  s h a l l  be k i l l e d  i n  t h e  
a l c o h o l  i h e d i a  t l y  a f t e r  weighing. 

i 11. A s e r i e s  of' co;i.trol c o l l e c t i o n e  w i l l  be z ide  from Grapevine P o i n t  Depreaeion 
a t ,  t h e  se;ie t h e  and i n  t h e  sa3a  z n n e r  a e  those  i n  I. ( ' h i e  w i l l  be done i f  
Grapevine Poin t  geg res s ion  does n o t  s t r a t i f y  jur ing t h e  p e r i o d  of  c o l l e c t i o n . )  
III. One eani31e of eack c o l l e c t i o n  kra; both Sou+& F i s h t a i l  Depress ion  and 
Srepevine Po in t  Depression sill be s : la lyse j  f o r  glycogen by tihe 4 o d i f i c e t i c n  of 
t h e  Good-ICrrlier- Sonogpi &tho- ,  and one x i11  be analysed f o r  fat by t ~ e  K u m s -  
me-Sato aethod. 

:;ate;- The weignt of t h e  c h i t i n  w i l l  be de te ra ined  -&en i s  i s  sepa ra t ed  
i n  the  glycogen de t e ra i . l a t i on .  

I V .  A c o i l e c t i o n  s h a l l  06 a d e  of t h e  bo t ton  'md of tl-,e tmo depress ions .  Tnie 
e n e l l  De a ~ l a l y s e d  I o r  ia t ,  t-tal Ti t rogen ,  so lub le  carbohydrates .  ' B e  c o l l e c t i o n e  
of' botto; d e s s t t .  ~ f . ~ . ~ b e  sun-dried a i ' k r  co l l ec t ion .  
P. d t;lirti se.,?leknl;l 35 teksn a t  eecin, c o l l e c t i o n .  To te l  n i t r o g e n  sill be deter -  

ori t h i s  s8aple .  (Uudsr c o n s i d e r a t i o n )  
VI. The possi  j i l i t i e e  of o b t a i n i n g  oxygen da ta  on the  bot ton  m t e r i a l  w i l l  be 
i n v e s t i g e  ted. 
VII. a e  oxygen consun2tioil  of t h e  bo6 to l  d ~ ? o s i t s  a f t e r  t n a  redoval  of t h e  
ac ro - f au im w i l l  LE i n v e s t i g a t e d ,  
V I I I .  The oxygen c o n s u ~ p t i o n  of Chironosus k r v a e  m i l l  be i n v e s t i g a t e d .  



A group of l a rvae ,  of m i c n  t h e  l i v e  weight i s  Imown, a r e  k i l l e d  and pre- 
eerved i n  353 alcofiol .  8e fo re  t h e  d e t e r f i n a t i o n  i s  a d e  t h e  ~ l e  j o r i t y  o f  t h e  a l -  
cohol  i s  evaporated o f f  over  e stea; beth, end t h e  l a r v a e  a r e  d r i e d  f o r  24 hoilre 
e t  6a0c. ( Experimen;e on rat  and iouee  l i v e r e  ehor  t h a t  t h e  p r e s e r v e t i o n  end 
drying do n o t  e f f e c t  t h e  a v a i l a b i l i t y  oL the glycogen. Exper inents  on Chi ronome 
l a rvae  k x n  shown Lhat t h e r e  i e  no change i n  &he weight of t h e  r ee idue  u?on 
longer heating.) 

The r e s idue  i s  t h e n  ground t o  e  powder, and t n e  a n a l y a i e  i s  c a r r i e d  o u t  on 
t h e  p o v ~ e r .  1% i s  e s s e n t i a l  a t  t h i s  e t e p  t ? e t  t!!e c h i t i n o u s  h u l l  be ~ r o k e n  conpl& 
l y  s o  t n a t  it w i l l  n o t  a c t  a s  a  t r a p  f o r  t h e  glycogen s o l u t i o n .  The powder i e  
placed i n  a  13x100 am, t e s t  tube. Sose r e s i d u e  w i l l  r e m i n  i n  the beaker used f o r  
t h e  d r y i ~ g .  3 i s  should be washed out  thornroughly with two l c c ,  p o r t i o n s  of 3% 
ROB. .i%e washings e r e  added t o  t h e  powder. (If more than  lgram of t i s s u e  i s  used, 
KOH should be edded eo  t h a t  i t a  v o l m  w i l l  be twice  a s  m n y  cc ,  a s  t h e r e  a r e  gram 
o f  t i s sue . )  Tine tubes  a r e  then placed i n  a b o i l i n g  water  bath f o r  51 hour,  A t  t t h e  
end of t h i s  t i d e  only t h e  c h i t i n  r e m i n s  undissolved.  The s o l u t i o n  i s  then  f i l t e r e d  
w i t h  vacuuin through a  weighed Gooch c r u c i o l e .  S ince  glycogen i s  e u l u b l e  i n  h o t  
water but no t  i n  c o l d , i t  i s  e d v i s e b l e  t o  have  t h e  c r u c i b l e  h o t ,  I t  m y  be hea ted  
by keeping it over a  b o i l i n g  water b t h  For a  few ,inutee. ?he t e s t t u b e  an3 t ! e  
c r a c i b l e  should be washe ou t  with s e v e r a l  sail por t ions  of h o t  3s KOH. S ince  
t h e  hee t lng  u i t n  ROii s a p o n i f i e s  t h e  f a t  i n  t h e  t i s s u e ,  t h e r e  w i l l  be e  g r e a t  
d e a l  of f o a d n g  a u r ~ n g  t n e  f i l t r a t i o n .  %is milay r e s u l t  i n  t h e  l o s s  o f  glycogen, _ 
l t  can De preveilted oy t n e  a d a i t i o n  of s m l l  e soun t s  of- a l c o h o l  
t o  the wash KOE. The f i l t r a t e  i s  c o l l e c t e d  i n  a n  18x110 m. t e s t t u b e .  I t  a ~ o u l d  
not  exceed 5cc. A f t e r  t h e  f i l t r a t e  i e  c o l l e c t s d  t h e  c o l l e c t i n g  tube  should be re -  
soved. Ele weshing h a s  n o t  oeen s u f f i c i e n t  t o  t r a n s f e r  a l l  of t h e  c h i t i n  t o  t h e  
c ruc ib l e ;  t h l s  s y  be done w i t h  weter. S ince  c h i t i n  i s  n o t  a f f e c t e d  oy KC)EI, it 
w i l l  be r e t a i n e a  on t h e  a s b e s t o s  I n  t h e  f i l t e r .  E i s  i s  t2e-n d r l e d  t o  co.?stent 
~ e i g n t .  Tne dry ing  t e a p e r a t a r e  should n o t  exceed ~ S ~ S .  3 e  f i l t r e t e  i s  cooled t o  
1-003 te-perature and 1.1 t o  1.5 v o l u ~ e s  o f  93-i a l c o h o l  Ere ad5ed. f i i s  precip-  
i t a t e s  t ne  glycogen. Tne i i x t u r e  i s  h e n  brought t o  a b o i l  e n d  c o ~ l e d  t o  room 
t6,pers t u r e ,  e;ld cen t r i fuged .  Pne s i lpernetant  l i q ~ i d  i s  dreined o f f  and d i sce rded  
The glycogen r e s i n i n g  i s  t.len h;:drolosed ~y a i d i n g  C: EILSOt end p l ac ing  i t  i n  
a bo i l ing  ; ~ t e r  beth l o r  two hodrs.  Experr-lclits hevs shoan t h a t  t h e  h y d r o l y s i s  
oer iod snould os a t  l e a a t  tmoo hours  long, a213 t l ~ t  3cc. of  t n e  LY,SOy i s  s u f f i c -  
i e n t .  Tne glycogen i s  hydrolysed t o  glucose. 

Tne hydro lyse te  i s  i ~ l e n  ana lysed  f o r  g lncose  by t i e  -eX?od of  ~ h a f f e r  end 
Sosogyi. I t  i e  d i l u t e d  t o  25cc. - ;. v o l u ~ e t r i c  f l e s k ,  and 5cc. o r t i o n d  a r e  
p ippe t ted  i n t o  2 5 0 ~ .  t e s t  t u ~ s s . 5 ~ ~ .  of the She i f  e r S o ~ o g y i  Co?->er "eagent  "0. - 
50 (conte in lng  1 g e a  of XI) t r e  e L e d  t o  eech tube. A c o n t r o l  of t h e  r e e z e l t s  i s  
s e t  up oy aaa ing  5cc. of t h e  r e a ~ s a t  t o  5cc. of d i s t i ? l e 6  ; ; ~ t e r .  Tne tuoes  e r e  c  
cove re l  ~i,t:? t! 1-holed ruaoe r  s t o , > e r  E : L ~  e r e  ~ i a c e l  I n  E oo i l ib i ;  ;:st r bat% i 'cr  
15 - i ru t e s .  h1E6r e i e : ~  a i .~utez  coolmhg i n  e  c c l d  t : ~ t e r  z ~ h  2cc. cf a s o u l t i o n  
crj~i-teini-ig 2.5;  eech of K I  ~ ; l d  E -ox~ le+ ,e  trs E 3. :d ~ B C : ?  <>be. ?.;13 1 s  fcllo::e? 
by ;cc. oi 1-; -:,SCy. A.le LJDC, Ere cl ; tcrE e :I c  r e  s l ~  ce.? ~ ~ n t l g  t o  -i:- tiis 
reE-e;lbs. s v r ~  L O T ' L . ~ ~  r e l e t s e a  ;;I ,:,t , r s cex ix re  i s  t I ; r ~ t e d  ;?ith .33T; _:a,S,B. 
Lz:= 311-;rk..ce oei,,.ezn -r,: c,:.trol E-13 ;;e ~ x - ~ s r i ~ e n t c ' l  ;use2 ~ 1 0 ; s  t ~ e  & - ~ u n t  
of LoaL..-, ~ ~ € 3  l:, oxidLz-a, :,a " 2 - t ~  t -it :IE, ~ : . n  ~ - = ~ r n c e ?  a:-T e gl>CcSe. 
ST.E;IE~ E ..; 20 ,ogj-i n z v z  s.:oa-, L -: t :.?la t i z f  Z ~ ; ~ C E  - i l l t l ? l l e d  oy ,?t - ~ c i o r  - - A  .115 ,LV=, ; . e  ~ 1 1 ~ 1 , r ~ ~ s  of S ~ J C ~ J ~  L I ~  ;:s s ~ l d t - 0 . 7 .  .-,i~?l;rei? e r r s r  O i  ;->J, 

.rot€:- - 2 e  o r - ~ 1 . ~ 1  2:thois nev; osen .,odLfied t o  f ~ l f i l l  ti70 requi rs -sa ta .  1.) 
--, 
.,ark on s c e r ; ~ l  t r ~ a f  l?ea 06tL1 s reaarved  i;l e l c o k o l  En5 Arieci, &:-d 2.) :ark on 
~ t e r i ~  1 ' s : ~ t  ccALL&ipa e k rgz E-o;nt o t  c h i t i n .  



Glycogen - 2.2 

;;ate: I n  order t o  avoid t r ens f e r  of ;ne f i l t r a t e s  f r o 2  a f i l t e r i n g  f l a s k  t o  a 
centrifuge tube,  a specie1 eah6.a f o r  vacuun f i l t r a t i o n  has been ievieed. This 
schene i e  descri'oed i n  anotiner aection, 

Ref: Good, C.A., H. Krsaer, and Y. Soaogyi; The Deters inat ion of Glycogen, 
Journel  of Biochemietry, Vol. 100, pp. 485-431, 133. 

Shaff'er, P.A. and Y. Sosogyi; Copper-Iodaaetric firagents f o r  Sugar '3Bter- 
~ i n a  tione. 

Journal  of Biocheaistry, Vol. 100, py.635-713, 1335. 



T'IE KUAGArHb*SUTO .iE'I"X?I) 9F FAT 3EE%I:UTION AS APPLIED TO CHIRO?lOi6US 
U%AE 

A group of L a n a e ,  of which -he  l i v e  weight i s  known a r e  k i l l e d  and pre- 
eenred i n  a$ a l c o h o l .  a e f o r e  t h e  r ie te ra ina t ion  i e  m d e  t h e  ib s jo r i t y  o f  t h e  a l -  
cohol  i~ evaporated of f  over a  s t e a m  beth, and t h e  l a r v a e  a r e  d r i e d  for  24 hours  
a t  60°c. 

The r ee idue  i s  ground t o  a  porder  end t h e  ana lye i e  i e  c a r r i e d  o u t  on t h e  por- 
der .  line c h i t i n o u e  h u l l  should be broken up t o  prevent  it f r o a  r e t a i n i n g  aome of 
t h e  fat. s i n c e  aone of t h e  f a t  rill have been i n  e o l u t i o n  i n  t h e  a l c o h o l  it w i l l  
be depoei ted  i n  t h e  ve3e le  used f o r  drying. Thie f a t  ehould be waehed o u t  c a r e f u l y  
wi th  2% SOH, and t h e  m e h i n g e  edded t o  t h e  bulk of  t h e  m t e r i a l .  The powder i e  
placed i n  2 5 ~ ~ -  of 2% BOB(inc luding  t h e  washings) and placed on a b o i l i n g  m t e r  
beth .  Tnis  s t e p  i s  b e s t  c a r r i e d  o u t  i n  5031. beakere, Alarge  funne l  i e  i n v e r t e d  
over  t n e  Deskere on t h e  water  bath ao a e  t o  form a  e t e a a  chaaber.  The h e a t  t r e e t -  
n e n t  i e  cont inued f o r  two hours. A t  t h e  end o f  t h i e  t i s e  a l l  of t h e  f a t  p r e s e n t  
is  saponif ied.  The m t e r i a l  i s  t r a m f e r r e d  t o  a 250ml. e e p a r a t o r y  f u m e 1  and i e  
cooled. 20cc o f  2% 3 C l  i s  edded. Tne con ten t s  a r e  shaken and cooled. lOcc a o r e  

> b % X 1  a r ~  added, and t h e  s a t e r i a l  i s  a g a i n  shaken and cooled. A f t e r  c o o l i n g  70-100 
cc. o f  e t n y l  e t h e r  a r e  ed3ed t o  and mixed with t h e  a c i d  c o n t e n t s  of  t h e  f i n n e l .  
'~%e a - l i d  a t e r i a l  f o r s s  a  l a y e r  between t h e  aqaeoua and e t n e r  eo lu t ione .  f i e  sq= 
aqueous s o l u t i o n  i s  dra ined  o f f  f r o a  below and t h e  e t h e r  p o r t i o n  i e  decanted. ZW 
The s o l i d  which r e z i ~ s  i n  t h e  f u m e l  i s  washed s e v e r a l  t imes  w i t h  5cc. p o r t i o n s  
of e t n e r  x h i c h  e r e  t h e n  e3ded t o  t r e  f i r s t  e t h e r  e x t r a c t .  To t h e  l a s t  washing 5 
cc. o f  2% !&OH a r e  e32ed. E i s  i s  shaken well ,  and t h e  aa  ous soi lut ion from 
t h e  f i r s t  e x t r e c t i o n  i s  ad'ed. The aqaeous l a y e r  s e p a r a t  & f ~ o m  t h i e  f i x t u r e  
i s  dre ined  off  and d iscarded .  i%e e t h e r  ' soa l t i on  i s  edded t o  t h a t  of t h e  f i rs t  
sepa ra t ion .  The e t b e r  e x t r a c t  i s  now eveporeted t o  dryness.  m i s  i s  bee t  done 
by d i s t i l l i n g  it ~ f f .  The use of  condensers and x a t e r  batins hea t ed  by e l e c t r i c  
h e s t e r s  wi2h encloaea f i l e d e n t s  l e s sens  t h e  denger of f i r e .  Ey t n i s  neana s o s t  
of the e t n s r  i s  recovered ~ n d  I;E used again.  T;re r e s i 5 u e  f r s ~  t h i s  evapora t r a  L enoul5 be d r i e d  t ' no roug ly  a t  59 U. The t e i t p e r ~ t u r e s  dur ing  t h e  evapora t ions  
should never exceed 60-C. s i n c e  Lhe f a t  i s  gonewha$ v o l k t i l e  a t  h i g h e r  temperat- 
The ree idue ,  i i f t ~ r  dry ing ,  i s  d i s so lved  i n  a o s o l u t e  e t h y l  e t h e r  and i s  f i l t e r e d  
t : l rou&~ esbes tos .  l:~i~. 1 s  ~ a a t  done by Leans of a  Gooch C r u c i b l e  end a  f i l t e r  

-- 
p z q .  l n i s  e t n e r  e x t r a c t  i s  d r l e 3  a s  above. While s t i l l  uarm it i s  d i s so lved  
i n  23-:0cc of p r t r o l e u y  e t h e r  ( b o p .  33-69 c.). Tnis s o u l t i o n  i e  c loudy end 
should be al lowed t o  s'uend f o r  s e v e r a l  hours  u n t i l  t h e  white  ~ r e c i p i k t e  hae  
s e t t l e d  t o  t h e  botto-r of t ~ l e  f k s k .  Tnz s o u l t i o n  i- then  f i l t e r e d  Vnrough 
asaestoa i n t o  a  weig?ed 5 0 ~ ~ .  E r l e u e y e r  f l a s k .  The petroleum e t h e r  1 8  evap0Cetr 
ed o f f  by tne  ,et--od a e s c r i ~ e d  f o r  t n e  € c l y l  e the r .  r e s i d u e  is dried 'One 

s t a n t  weight a t  5 9 ~ .  
xqe f i n a l  r e s idue  0 2  e n i s  ; e t e r s in t i t i on  i s  a  Jiixture of s e v e r a l  f i t t ~  

t h e  unsaponif i a b l e  l i p i d s  such a s  c h o l e s t e r o l .  h e s e  can be furthe]; 
out f o r  tnis work i t  has  no t  veen considered e s s e n t a i l *  

;Tote:- 'Fhe a p p l i c e t i o n  of - t r lc  o r i g i n a l  se thod  t o  Chironosue r e q u i r e s  no aodi-  

f i c ~  t i o n  except  t h a t  t h e  a n i  z 1 x i t e r i e  1 be ground up t o  prevent  t h e  c h i t i n o u s  
h u l l s  f r o ;  t r a p s i n g  t h e  f~ t s o l u t i o n .  

- * -4ote:- I n  o rde r  t o  avo id  c?anging the f i l t r a t e s  f r o n  a f i l t e r i n g  f a a s k  t o  a  xxr 
- - neighed f l e s t , a  scnens  of veeuu3 f i l t r a t i o n  hee  bein devised. h i s  scbene i d  de- 
s c r i b e d  i n  a i lo ther  s ec t ion .  

?.sf, Kn~gawa, i. u. K. Suto; E i n  Zeues Verfsnren  Fur q d a n t i t a t i v e n  S e e t i d u n g  
des  Fet:es und qe r  u a v e r s e i f m r e n  Sa.cstanzen t i e r i s c h e n  A t e r i a l ,  n e a e t  d e r  KrilE 

K r i t i k  e i n i g e r  ge brauchl ichen  Aethoden. 
EiocheYische Z e i t s c h r i f t ,  Ed. 8, 88.212-247, 1708. 



I n  order t o  f i l t e r  a s e t e r i a l  undejvacuua without hsving t he  neceseity o f  
t r ane f e r r i ng  it i n t o  a centr i fuge tube %f wieghbd f k e k  a chamber was s e t  pp 
i n  which t he  recieoing veesel  could be placed and eubjected t o  vacuum. The 
rece iv ing  veesel  r ae  placed on a glaee plate.  A b e l l  jar with opening st t h e  top  
and a ides  mas placed over it. A Walter type c ruc ib l e  holder  was placed i n  t he  top 
ho le ,  and a tube t o  t he  f i l t e r  p u p  led from the  s i d e  hole. Thus the  e n t i r e  cham- 
ber could be evacuated,and t h e  f i l t r a t e  could be co l lec ted  i n  the  deeired type 
of container,  e i t h e r  a f a s k  o r  centr i fuge tube. 


