
Animal Feed Science and Technology, 9 (1983) 319--323 319 
Elsevier Science Publishers B.V., Amsterdam - -Pr in ted  in The Netherlands 

T H E  I N F L U E N C E  O F  P R O C E S S I N G  A N D  S T O R A G E  O N  H Y D R O G E N  
C Y A N I D E  A N D  T A N N I N  C O N T E N T S  O F  P A R A - R U B B E R  S E E D  A N D  
ITS  P R O D U C T S *  

D. NARAHARI I and P. KOTHANDARAMAN 

Department of  Poultry Science, Madras Veterinary College, Madras 600007 (India) 

(Received 13 December 1982;  accepted for publication 21 June 1983) 

ABSTRACT 

Narahari, D. and Kothandaraman, P., 1983. The influence of processing and storage on 
hydrogen cyanide and tannin contents of para-rubber seed and its products. Anita. 
Feed Sci. Technol., 9: 319-323. 

Para-rubber seed and its products, including the autoclaved and fermented oil meals, 
were assayed for HCN content  at post-harvest intervals from 1 week to 9 months of 
storage at room temperature. The tannin content  of all these products was also estimated 
after 3 months of storage. 

Rubber seed and its kernels contained 638 and 749 mg HCN/kg, respectively, 1 week 
after harvest; these values gradually diminished to 25.3 and 26.7 mg/kg, respectively, 
after 9 months storage. The rate of reduction in HCN levels was fast for the first 2 months 
of storage and slower later. The HCN levels in other rubber seed products also declined 
during storage. Thus, storage at room temperature for a minimum period of 2 months 
appeared to be an effective method of reducing the HCN content  of rubber seed and its 
products to safe levels. 

The tannin levels in rubber seed and its products were low (0.42--0.53%) and within 
the safety levels for incorporation in livestock feeds. Moreover, the tannins were confined 
to the shell portion of the rubber seeds. Thus decortication appeared to be a satisfactory 
method for eliminating the tannins in rubber seeds, but  increased the HCN levels slightly. 

Oil extraction and autoclaving failed to reduce the HCN and tannin levels, bu t  fermen- 
tation successfully reduced both HCN and tannin levels in the rubber seed and its prod- 
ucts. 

INTRODUCTION 

P a r a - r u b b e r  (Hevea brasiliensis) seed  c o n t a i n s  t h e  c y a n o g e n e t i c  g l yc os i de  
l i n a m a r i n ,  w h i c h  o n  h y d r o l y s i s  y i e l d s  h i g h l y  t o x i c  h y d r o g e n  c y a n i d e  (HCN) .  
B r e d e m a n n  ( 1 9 3 1 )  f o u n d  t h a t  r u b b e r  seed p r o d u c t s  c o n t a i n e d  a b o u t  0 . 0 2 %  

*Part of the thesis submitted by the first author to the Tamilnadu Agricultural Univer- 
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HCN. Georgi et al. (1932) noticed that  the HCN content  o f  fresh rubber  
kernels was high, bu t  diminished rapidly during storage. The liberated 
HCN can be driven of f  by  heat or fermentation.  The HCN can also be 
detoxif ied by  the enzyme rhodanase. 

Saponins and alkaloids are absent from rubber seed meal (Anon., 1929). 
The presence of  tannins, if any, in rubber  seed products  has not  ye t  been 
explored. Hence, the  present investigation was undertaken to  determine 
the HCN and tannin contents  of  rubber  seed and its products.  An a t tempt  
has also been made to assess the effectiveness of  storage and of  processing 
methods,  such as decortication,  oil extraction, autoclaving and fermentation,  
in reducing the HCN and tannin contents  of  rubber  seed and its products.  

MATERIALS AND METHODS 

Processing 

A port ion of  the para-rubber seeds collected were decort icated manually. 
The seeds (undecorticated) and kernels (decorticated) were extracted in a 
rotary press to remove the off. Portions of  the resultant undecort icated and 
decort icated rubber  seed oil meals (URSOM and DRSOM, respectively) 
were subjected to either autoclaving or fermentation. Autoclaving was car- 
ried out  at a pressure of  1.1 kg per cm: for 15 min and was followed by 
oven drying at 80 ° C. Fermentat ion was achieved by  soaking the oil meals 
in tap water (1 : 3) for 24 h. The excess water was then drained of f  and the 
oil meal was sun-dried. A commercially available decort icated rubber  seed 
oil meal (CDRSOM) was also purchased  and a port ion of  it was subjected 
to autoclaving or fermentat ion as described above. All the above products  
were stored at room temperature  (22--38 ° C) for  further assay. 

HCN and tannin estimation 

Representative samples of  rubber  seeds (full fat undecort icated rubber  
seed meal --  FFURSM) and kernels (full fat decort icated rubber  seed meal --  
FFDRSM) were analysed in duplicate for their HCN content  by the alkaline 
t i t rat ion method  (Association of  Official Analytical Chemists, 1975) 1 week 
after harvest. Subsequently,  their HCN content  was estimated after 2 weeks 
and 1, 2, 3, 4, 6 and 9 months  of  storage at room temperature.  Similarly, 
the  HCN content  of  URSOM, DRSOM and their autoclaved (AURSOM and 
ADRSOM) and fermented (FURSOM and FDRSOM) products  was estimat- 
ed after 1, 2, 3, 4, 6 and 9 months  of  post-harvest storage. The HCN content  
of  CDRSOM, autoclaved CDRSOM (ACDRSOM) and fermented CDRSOM 
(FCDRSOM) was estimated after 4, 6 and 9 months  of  post-harvest storage. 

The tannin content  of  representative samples of  these rubber  seed prod- 
ucts  after 3 months  storage was estimated in duplicate by the permangana- 
metric me thod  of  the Association of  Official Analytical Chemists (1975). 
For  all these products,  the duration of  storage was taken from the t ime of  
harvest rather than from the t ime of  processing. 
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RESULTS 

HC N  content  

The HCN contents  o f  rubber  seed and its products  as influenced by  
processing and storage are presented in Table I. One week after harvest, 
FFURSM contained 638.2 mg HCN/kg, which gradually diminished to  25.3 
mg/kg after 9 months  of  storage at room temperature.  Similarly, the HCN 
content  of  FFDRSM was also reduced from 749 mg/kg at 1 week to 26.7 
mg/kg after 9 months  of  storage. A similar diminishing trend in HCN levels 
on storage was also observed in the case of  other  rubber  seed products.  
Georgi et al. (1932) and Nadarajah (1969) have obtained similar results. 

Among the rubber seed products ,  FFDRSM had the highest, and the fer- 
mented oil meals (FURSOM, FDRSOM and FCDRSOM) the lowest, HCN 
values, irrespective of  the period of  storage. Conn (1973) observed a similar 
reduct ion in HCN content  by  fermentation. On the other  hand, none of  the 
oil meals (extracted) and autoclaved rubber  seed oil meals had lower HCN 
contents  than  the corresponding unextracted seeds or  kernels and non- 
autoclaved oil meals, respectively. 

Tannin content  

As shown in Table I the tannin levels in FFURSM, URSOM and AURSOM 
were 0.42, 0.51 and 0.53%, respectively, which were relatively low and with- 
in the safety levels (Chang and Fuller, 1964; Blackeslee and Wilson, 1979). 
Other rubber  seed products  were practically free from tannins. Table I 
shows that  tannins were not  detected in the decort icated and fermented 
products,  thus indicating that  small quantities of  tannins were present in 
the shell port ion only and none in the rubber  kernels and fermented prod- 
ucts. Panda et al. (1969) also concluded that tannins in feeds could be ef- 
fectively removed by  soaking in water and fermentation.  

DISCUSSION 

Proper storage at room temperature  was an effective method  of  reducing 
the HCN content  of  rubber  seed and its products .  The HCN levels diminish- 
ed at a rapid rate during the first 2 months  of  storage and reached safe levels. 
Later, the  rate of  reduct ion in HCN levels was rather slow. Similar results 
were obtained by  Georgi et al. (1932) and Anon. (1974). 

Decort icated products  had slightly more  HCN than the undecort icated 
products,  thereby indicating that HCN was more  concentrated in the kernels 
than in the shells. Thus decort ication was not  an effective method  of  reduc- 
ing the  HCN content  o f  rubber  seeds. 

Extract ion of  oil (rotary pressing) f rom rubber  seeds and kernels also 
failed to reduce the HCN levels in the  resultant oil meals. This was in agree- 
ment  with the  finding of  Anon. (1974). 
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Autoclaving of URSOM and CDRSOM also failed to reduce their HCN 
levels. Contrary to this observation, fermentation of rubber seed oil meals 
by soaking them in water effectively reduced their HCN levels. Conn (1973) 
arrived at similar conclusions. 

Tannins were present in small quantities in rubber seeds and other un- 
decorticated products except the fermented oil meal. Thus decortication 
and fermentation appeared to be effective methods of removing the tannins 
in rubber seed and its products, while autoclaving and oil extraction were 
ineffective. 

Further, it might be concluded that newly harvested rubber seeds and 
their: products contain high levels of HCN, which can be reduced to safer 
levels (Jalaludin and Yin, 1972) merely by storage at room temperature 
under dry conditions for about 2 months, without any processing. Since 
the tannins were present in rubber seed and its products in small quantities 
in the shell portion only, they did not pose a problem for the utilisation of 
rubber seed and its products in livestock feeds. 
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