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Interference by sucrose in the estimation of ribonucleic acid 
by the orcinol method 

A s tandard  procedure for the identification of ribonucleic acid (RNA) in t issue extracts  is the 
orcinol method 1,2 which has been adapted by  numerous  workers  for the quant i ta t ive  est imation 
of RNA (see DISCHED). 

I t  has been pointed out  on several occasions t ha t  sugars  other  t han  ribose interfere in the 
reaction. The orcinol method  is, in fact, qui te  unspecific for ribose, producing a green colour 
w i t h  other  pentoses,  and varying shades of green-brown wi th  hexoses 4 and disaccharides 5. The 
absorp t ion  spectra of several  sugars  in the orcinol reaction have recently been published s. 

Of the  m a n y  media tried and being used in biochemical studies on sub-cellular fractions, 
aqueous  sucrose (usually o.25M) is by  far the commones t ;  very  often RNA es t imat ions  are 
performed on t issue ext rac ts  prepared f rom sucrose suspensions.  As traces of o .25M sucrose 
produce a heavy  b rown precipi tate  under  the condit ions of the orcinol method,  it is obviously 
of pr ime impor tance  t ha t  sucrose should be entirely absent  f rom the final ext rac t  containing RNA. 

Vv'ith the SCHNEIDER 7 procedure for extract ing RNA, this  means,  in effect, tha t  the nucleic 
acids and proteins  precipitated by  cold trichloracetic acid (TCA) mus t  be washed free of sucrose 
before  the  nucleic acids are extracted by  hot  TCA at 9 o°. However,  it is possible, part icularly 
if the alcohol-ether extract ions are omitted,  for sucrose to be left behind with the nucleoprotein 
precipi ta te  and to be subsequent ly  taken up into the nucleic acid extract .  These traces of sucrose 
seriously affect the ext inct ion reading at 67o m/~ and the invest igator  would probably  be unaware  
of it except  in cases of ext reme contaminat ion.  This communica t ion  describes a routine method 
for checking sucrose contaminat ion,  and also how to apply a correction if it occurs. 

In  all determinat ions,  readings were obtained using a Unicam SP-5oo spectrophotometer ,  
and cells of 1 cm pa th  length. The volumes of solutions used were as follows: 3 ml i % FeCl 3 
in conc. HC1 ; (2 + x) ml water ;  o. 3 ml orcinol (io % in absolute ethanol) ; (t - - x )  ml of the  test  
ca rbohydra te  solution. The mix tures  were heated for 45 miD in a boiling wate r -ba th .  1 ml absolute 
e thanol  was added after  boiling to tubes  containing sucrose. Under  these conditions, sucrose gives 
m a x i m u m  absorp t ion  at  43 ° and 530 m#;  there is also a small peak at 660 m/~. RNA solutions, 
on the other  hand,  follow the absorpt ion  spectra  of pentoses  very closely and give max ima  at 
42o and 67o m #  with  a m i n i m u m  at 52o m/~ e. 

I t  was found tha t  for bo th  sucrose and RNA solutions the extinctions at 52o and 670 m/~ 
follow Beer 's  Law. This means  t ha t  the ratio of E670/E520 is cons tan t  for bo th  sugars  over the 
wide range of concentrat ions  studied. For  sucrose this ratio was found to be o.321 whereas for 
R N A  solutions it was  4.1o. Thus,  in the determinat ion of RNA by the orcinol procedure, rout ine 
measu remen t  of the ratio of E670/Es~ 0 eliminates the uncer ta in ty  as to whether  sucrose contami-  
na t ion  is occurring. A similar procedure has  been applied by  BROWN 4 for eliminating hexose 
interference in pentose est imations.  

Using mix tures  of RNA and sucrose of known concentrat ion,  it was  found tha t  str ict  
addi t iv i ty  of the ext inct ions either at  52o m/~ or at 67o m p  could not  be obtained. A slight 
deviat ion from addi t ivi ty  in mix tures  appears  to be the general rule (c[. s). At 52o m/~ the deviation 
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f rom a d d i t i v i t y  was  + 8 % and  a t  670 m #  + 13 %. In  o ther  words,  s u c r o s e - R N A  m i x t u r e s  give 
read ings  a t  670 m/z on the  a ve r a ge  13 % h ighe r  t h a n  would  be expec ted  f rom the  i n d i v i d u a l  
e x t i n c t i o n  values .  However ,  to  the  first  a p p r o x i m a t i o n ,  one can neglect  these  dev ia t ions  when  
a p p l y i n g  a cor rec t ion  for the  in ter ference  of sucrose in the  orcinol  reac t ion .  

Regress ion  l ines were  ca l cu l a t ed  for the  dependence  of the  e x t i n c t i o n  va lues  a t  520 mp  
and  670 m #  on bo th  sucrose and  R N A  concen t ra t ions .  Thus,  equa t ions  of the  fol lowing form 
were  ob ta ined  : 

E a = K~x • Cx 

where  E x = e x t i n c t i o n  a t  w a ve - l e ng th  ~ m/z for a I cm p a t h - l e n g t h ;  

K ~ = c o n s t a n t  for c o m p o n e n t  x a t  w a ve - l e ng th  ~ m # ;  
x 

C x = concen t r a t i on  of componen t  x in /~g  added  to  a final vo lume  of 6. 3 ml. 

The  va lues  of K~ found a t  the  two  w a ve - l e ng th s  for sucrose and  for R N A  were:  

67o m# 52o mp 

Sucrose 0.586" lO -3 1.824 • lO -3 
R N A  4.15o. l O  - 3  1.o12" IO -3 

Therefore,  a s s u m i n g  a s t r i c t  a d d i t i v i t y  of e x t i nc t i ons  a t  bo th  520 m #  and  a t  670 m #  the  fol lowing 
e q u a t i o n  can  be ob t a ined  cor rec t ing  the  ex t i nc t i on  a t  67o m #  for the  presence of sucrose in 
R N A  e s t i m a t i o n s  : 

Concen t ra t ion  of R N A  = 3'11" EeT° - -  ES~° × IO s #g  in  final vo lume  of 6. 3 ml. 
11.92 

The  efficiency of th i s  cor rec t ion  is i l l u s t r a t ed  by  the  Table  I where  t he  ex t inc t ions  a t  520 m #  
and  670 m/ ,  of s u c r o s e - R N A  m i x t u r e s  of k n o w n  concen t ra t ions  are  shown. The sucrose correc t ion  
reduces  t he  error  in  the  d e t e r m i n a t i o n s  f rom be tween  3o-7o % to unde r  5 %. 

In  c o m m o n  w i t h  the  w o r k  of BROWN 4 on hexoses,  i t  is sugges ted  t h a t  rou t ine  m e a s u r e m e n t  
of RIqA colours  a t  52o m/z as wel l  as a t  670 m/z wi l l  r emove  the  u n c e r t a i n t y  of in ter ference  by  
sucrose and,  p r o v i d i n g  t h a t  the  in ter ference  is no t  gross, wil l  also correct  for it. 

T A B L E  I 

I N F L U E N C E  O F  A D D E D  S U C R O S E  ON T H E  D E T E R M I N A T I O N  O F  R N A  B Y  T H E  O R C I N O L  M E T H O D  

RNA Sucrose RNA ]ound RNA round 
added added E e To E ~ ~o ( uncorr. ) (corrected) 

(ttg) (l~g) (#g) error (%) lag error (%) 

65.5 97.6 o.342 o.272 83.o 28 66. 5 i -5 
65.5 195 .2 o.4oo o.493 96.o 48 63.I 3.6 
65.5 292.8 0.453 o.681 lO8 .o 65 62 .o 5.3 

131.o 39o.4 o.818 0.963 196.o 5 ° 132.6 1.2 
131 .o 488.0 0.865 1.14o 2o6.o 57 I 3 ° . °  0.7 
131.o 585.6 0.928 1.33 ° 220.0 68 131.o o.o 
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