
Experientia 39 (1983), Birkh~iuser Verlag, CH-4010 Basel/Switzerland 1085 

1 This research was assisted by a grant from the National Science 
Foundation. 

2 Kikuehi, H., Tsukitani, Y., Iguchi, K., and Yamada, Y., 
Tetrahedron Lett. 23 (1982) 5171. 

3 Kikuchi, H., Tsukitani, Y., Iguchi, K., and Yamada, Y., 
Tetrahedron Lett. 24 (1983) 1549. 

4 The term 'eicosanoid' (Corey, E.J., Adv. Prostaglandin Throm- 
boxane Res. 6 (1980) 19) is more appropriate to the clavulones 
than 'prostanoid', which has been used previously 2,3, because 
the pathways for the biosynthesis of prostaglandins and clavu- 
lones differ so markedly. 

5 Bloodworth, A.J., and Bylina, G.S., J. chem. Soc. Perkin I 1972, 
2433. 

6 Corey, E.J., Schmidt, G.E., and Shimoji, K., Tetrahedron Lett. 
24 (1983) in press. 

7 For a review of such intramolecular radical reactions see 
Kalvoda, J., and Heusler, K., Synthesis (1971) 501. 

0014-4754/83/101084-0251.50 + 0.20/0 
�9 Verlag Basel, 1983 

Stability of ceftizoxime in aqueous solution 
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Summary. Ceft izoxime,  w h e n  assayed using the disc agar-dif fusion m e t h o d  with Bacillus subtilis A T C C  6633 as the 
indica tor  mic roorgan i sm in buf fe red  (pH 6) med ium,  retains its potency in aqueous  solut ion at 4 ~ for abou t  3 months .  
Even  after  4 months ,  some residual  activity can  be found.  However ,  w h e n  this solut ion was assayed on  the non -bu f f e r ed  
med ium,  a seemingly  quicker  bu t  mis leading loss of  potency was observed.  This  resul ted f rom i n a d e q u a t e  sensit ivity of  the 
assay. The  sensitivity of  the ceft izoxime assay was increased by lowering the incuba t ion  t empera tu re  f rom 37 ~ to 30 ~ 
The  pH-  and  incuba t ion  t e m p e r a t u r e - d e p e n d e n t  potency mus t  be kept  in mind  w h e n  assaying ceftizoxime. 

Ceft izoxime is a m e m b e r  of  the th i rd  genera t ion  paren te ra l  
2 -amino-4- th iazo ly l -a -methoxyimino-ace ty l  cephalospo-  
rins. It is un ique  since it contains  only 1 H - a t o m  at the 
3-posi t ion of  the f l - lac tam-dihydro- th iaz ine  nucleus as 
shown in the figure 1. 
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structure of ceftizoxime. 

Ceft izoxime possesses a wide spect rum of  ant ibacter ia l  
activity with  an  unusual ly  great potency and  a h igh  degree 
of  f l - lactamase stabili ty 1. The  c o m p o u n d  has an  excellent 
therapeut ic  appl ica t ion  and  safety record. Therefore ,  it is 
i m p o r t a n t  to make  its bio-assay at op t imal  condit ions.  In 
this report ,  the results o f  the study of  its stabili ty in aqueous  
solut ions employ ing  such opt imal  condi t ions  is communi -  
cated. 
Materials and methods. A solution of  ceft izoxime conta in ing  
10 g g / m l  was p repa red  by dissolving 2.5 mg in 250 ml  of  
de ionized  water.  This  s tock-solut ion was kept  at 4 ~  

th roughou t  the study. Init ial ly and  later  at selected t imes 
be tween  August  15 and  D e c e m b e r  12, 2-fold di lut ions were 
made  f rom the s tock-solut ion to ob ta in  concent ra t ions  of  5, 
2.5, 1.25, 0.6 and  0.3 gg /ml .  These  were assayed using the 
disc (6.35 m m  diameter ,  Schleicher-Schuel l  Inc.) agar- 
dif fusion method .  Both commerc ia l  'Penseed '  agar and  
'Penseed '  agar  buf fe red  to pH 6.0 wi th  phospha te  buffer  
were seeded with the appropr ia te  di lut ions of  B.subtilis 
A T C C  6633 spores. Pr ior  to assay, discs sa tura ted  with the 
appropr ia te  di lut ions of  ceft izoxime were p laced on  the 
surface of  the seeded agar  plates as described earl ier  2. The  
plates were incuba ted  overnight  at 37 ~ but  on  2 occasions 
were addi t ional ly  incuba ted  at 30 ~ The  d iameters  of  the 
inh ib i t ion  zones were measured  and  recorded.  In all assays 
and  for each dilution,  3 discs were used and the data  given 
in the tables represent  the average values of  the inh ib i t ion  
zone d iameters  o f  the 3 discs. 
Results and conclusion. The table  represents  the average 
diameters  (mm)  of  the inh ib i t ion  zones for each concentra-  
t ion used (5, 2.5, 1.25, 0.6, and  0.3 gg/ml) .  Over  the study 
per iod  o f  2 months ,  the inh ib i t ion  zone sizes (a reflection of  
activity) d id  not  change markedly,  thus reflecting main-  
ta ined stability. After  2 months ,  inh ib i t ion  zone sizes dimi-  
n ished slowly, and  af ter  4 months ,  d imin i shed  at a faster 
rate. For  assay purposes  (B.subtilis A T C C  6633), the buf-  

Time related stability of ceftizoxime (gg/ml) in aqueous solution under various assay conditions 

Date Diameter of inhibition zones in mm 
of assay pH 6, 37 ~ Non-buffered 37 ~ pH 6, 30 ~ Non-buffered, 30 ~ 

5 ~ 2.5 ~ 1.25 ~ 0.6 ~ 0.3* 5 ~ 2.5 ~ 1.25 ~ 0.6 ~ 0.3 ~ 5 ~ 2.5 ~ 1.25 ~ 0.6 ~ 0.3 ~ 5 ~. 2.5 ~ 1.75 ~ 0.6 ~ 0.3 ~ 

8/15 23 20 16.5 13.4 10 21.5 15.5 11.5 9 0 
8/16 23 19.5 16.5 14 9 20.5 16.5 13 9 0 28.5 25 20 17.5 14 29.5 25.5 21.5 17.5 11.5 
8/27 23.4 22 18.5 15.5 9 20.5 18 14.5 10.5 0 
9/4 24.5 22 18.5 15.5 11 22 18.5 14 11 0 
9/13 24.5 22 18 14 10.5 19 16 12.5 9 0 
9/17 24.5 21.5 18 14.5 11.5 19 16.5 11.5 7.5 0 

10/15 20 16.5 13.5 7.5 0 
10/18 22.5 20 16.5 12.5 7.5 21 18 12.5 7.5 0 
10/30 24.5 21.5 18 12.5 7 20.5 17 12.5 6.5 0 
11/8 22.5 20 18 13 9 15.5 12 9 0 0 27 23 21 18 12 18 13 9 0 0 
12/12 19 15.5 11 0 0 18 13 10 0 0 

Ceflizoxime, ~g/ml. 
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fered (pH 6) medium is preferred over the non-buffered 
one. The data also indicate that 30 ~ is also preferred for 
incubation than 37 ~ If the assay is performed at optimal 
conditions (slightly acidic medium and at 30 ~ incubation) 
diluted solutions of ceftizoxime retain their original poten- 
cy at 4~ for 3 months. In keeping with this premise, 
ceftizoxime was found to be a very stable cephalosporin in 
aqueous solution for a long period of time. 

1 Parks, D., Layne, P., Uri, J., Ziv, D., and Bass, S., J. Antimi- 
crob. Chemother., Suppl.C, 10 (1982) 327. 

2 Uri, J.V., Actor, P., and Weisbach, J.A., Experientia 35 (1979) 
1034. 
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Occurrence of 3-methoxy octadecanoic acid in yeast lipid 1 
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Summary. The fatty acid composition of a new strain of the yeast Rhodotorula glutinis, grown in molasses, has been studied 
and found to contain palmitic, stearic, oleic, linoleic and linolenic acids, and small amounts of other constituents. In 
addition, 3-methoxy octadecanoic acid has been shown to be present in the glycolipid fraction. 

The fatty acid compositions of numerous fungal species 
have been described since the introduction of gas chroma- 
tography. Besides the typical fatty acids such as palmitic, 
stearic, oleic, linoleic and linolenic acids, unusual fatty 
acids with hydroxy, keto and epoxy functions have also 
been reported s. 
Several yeasts and yeast-like fungi produce extracellular 
hydroxy or acetylated long chain fatty acids. For example, 
3-D-hydroxy-palmitic acid has been identified as a product 
of Saceharomyces malanga 6. Acetylated fatty acids such as 
8, 9,13-triacetoxydocosanoic and 13-oxo-8, 9-diacetoxydoco- 
sanoic acids have been isolated as products of a yeast-like 
fungus closely related to Torulopsis fujisanesis. Partially 
acetylated and esterified 8,9, 13-trihydroxydocosanoic acid 
has been isolated from a Rhodotorula species v. The pres- 
ence of 17-L-hydroxyoctadecanoic and 17-L-hydroxyocta- 
decenoic acids have been confirmed in the extracellular 
glycolipids from Torulopsis magnaliae 8 and 13-hydroxy- 

docosanoic was found in the extracellular glycolipid of 
Candida bogoriensis 9. Recently, 7-methoxytetradec-4(E)- 
enoic acid l~ and 7-methoxy-9-methylhexadeca-4(E), 8(E)- 
dienoic acid H have been isolated from the marine blue gree 
alga L yngbya majuscula. 
A preliminary study in a search for a yeast producing high 
levels of oil led to a new isolate of Rhodotorula glutinis 
from soil 12. Besides the typical fatty acids, this oleaginous 
yeast strain contained a novel methoxy fatty acid in the 
glycolipid fraction. The present report describes the pro- 
duction, isolation and characterization of this hitherto 
unreported acid. 
Materials and methods. The primary criterion for selecting 
the yeast isolate used in this study was its ability to survive 
and metabolize under nitrogen-deficient conditions, pro- 
ducing fat in high yield 13. Characterization of the genus and 
species of this red yeast isolate was carried out according to 
the procedure of Van der Walt 14. Finally, the strain was 

Mass- spect rum of methyl- 3-methoxy octadecanoate (mot. wt 328) 

11 '(100%) CH3_ O_C_CH2~_CH_I(CH2)~4_CH 3 
II '1 , 
o ! OCH3: 

I J 75(72.58) ; ,I 
100 28 (11~/~C2H20) 

75 

.__>. 50 

= (117-CH~OH) 211(12.1) "- (M_+117) (M-+7.3) 297(6.5) 
.~ , 85(8l .9T .) 255(5.5) (M +_/31) 
,~ 2~ : :~, ' ~ 223(48) I 264(6.6) ,313(2.4) 

,, ~ ' N  w, j265(32) ' 

!:~i !. .... ,,~ :, !~, :',, , li ' : ' " '  ;; ,,,,, ,, ,;:,, , ,  ! ,dl , I ,  I! (M+_63) I' 
i ' , . . . . .  ~,~ , , i , , ,  ;i i ' !',;, ::~ 111 '" ': 

t 3 1  

Vo ' ' go " ' 160 . . . .  1~0 . . . .  2 6 0 '  " ' 2~0 . . . .  300 m'/e 
Figure 1. Gas chromatograms of the methyl esters of the fatty acids of the glycolipid fraction of R.glutinis lipid, on t0% DEGS column. 
Oven temperature, 180 ~ detector and injection port temperatures, 250 ~ Nitrogen flow rate, 60 ml/min. 


