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'I'he proportions of' inositol jjentaphosphate (IPb) and hexaphospliate (IPa) 

varied significantly and were found to be related to the organic matter and 

organic P contents of the soils sampled. Esters of myo + D-chiro IPf, together 

accoimted for 48 to 81 per cent and scylloinositol represented about 19 to 52 

per cent of the total hcxaphosphate. Simple correlation revealed that alkaline 

conditions probabK’ favoured the synthesis of scyllo //■’e by phytase and 

multiple correlation suggested that organic matter, organic P and pH  were 

collectively related to the amounts of different inositol polyphosphate fractions 

in soil samples. The ratio of IP^ to IP;, varied between 0-7 and 4-3 and that of 

myo + D-chiro to scyllo IP^ between 0-9 and 4-3.

INTRODUCTION

T h e  p r e s e n c e  of several isomeric forms (myo, scyllo, D-chiro, and neo) of 

the esters of inositol penta- and hexaphosphates [IP^ and IPts) have been 

reported in soils (CIo s g r o v e , 1963, 1966; A n d e r s o n , 1967; M c K e r c h e u  

and A n d e r s o n , 1968; A n d e r s o n  and M a l c o l m , 1974) btit very little work 

has been done to determine their amounts in soils.

An attempt has, therefore, been made to estimate the relative amounts of 

isomeric /Pg and IP^ in some hum id tropic soils of Bangladesh and determine 

their relationships with soil properties.

m a t e r ia l s  a n d  m e t h o d s

Ten samples of surface soil (0 to 15 cm) representing ten series varying in 

physical [Table 1) and chemical properties {Table 2) were collected from 

different parts of Bangladesh.

Analyses were made for organic carbon by T in s l e y ’s wet combustion 

method as described by B r e m n e r  and J e n k in s o n  (1960), pH  by the Pye 

glass electrode method (soihsolution ratio 1:2-5), organic P by the method 

of M e i it a  et al. (1954), and inositol penta- and hexaphosphates and the 

isomers of IPq by the methods of M c K e r c i i e r  and A n d e r s o n  (1968).
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= B 
.5 .2  o > > c

= = '-srt cs s ̂
>N >N V5 Ci.d c< W-o
“ “  s 8
3  3 -H '^
||??.H 

=g|^ “ -

■5-5 -B 
rt -2 3 3 a
s  s . s  g . s  

rt rt-5c c a  
j=  -a CT3 -o

g>g>§ S 8

a

:/: O! ^  ir̂  ■■/)’Ĵ  ifi 
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RESULTS AN D DISCUSSION

The content of /P 5 in the soil samples ranged from 22-5 to 64-6 p.p.m . (mean 

39-8 p.p.m .) and that of IP^ from 20-0 to 275-4 p.p.m. (mean 114-5 p.p.m.) 

{Table 2). These ranges correspond to about 9-4 to 17-3 and 11-1 to 49-2 per 

cent of the total organic P. The amounts of /P 5 and /Pe were significantly 

(P =  0-001) correlated with organic matter and organic P contents of the 

soils ( Table 3).
The /Pe fraction contained a mean amount of 66-1 per cent (range 48 to 

81 per cent ) of the myo + D-chiro isomers and 33-9 per cent (range 19 to 

52 per cent) of the scyllo isomer {Table 2). In  most soils the last mentioned 

isomer was the least abundant.

Table 3. Simple and multiple correlation coejjicients between inositol polyphosphate fractions and organic 
P, organic matter and pH of the soils

Correlation Correlation
coefficient ( r) coefficient ( r)

/P5 and organic P +0-941*** Myo + D-chiro/Pe and pH +0-167
7P5 and organic matter +0-948*** Scyllo/P(i and organic P +0-829***
IPi and pH +0-134 .Scyllo /Pr, and organic +0-731**
/Pe and organic P +0-988*** matter
/Pe and organic matter +0-969*** Scyllo/Pr, and pH +0-545*
/P„andpH +0-313 /P5 and all factors +0-975***
Myo + D-chiro/Pe and +0-918*** /P,i and all factors +0-992***

organic P Myo + D-chiro /Pb and all +0-946***
Myo + D-chiro/Pf, and +0-936*** factors

organic matter Scyllo /Po and all factors +0-866***

*, ** and *** denote significant at P = 0-1, 0-02 and 0-001

Significant correlations were obtained between the constituents of the 

inositol hexaphosphate fractions and organic P and organic matter at the 

0-1 per cent level {Table 3). A  positive significant relationship was obtained 

between scyllo IPg and pH  at the ten per cent level ( Table 3) and no significant 

correlation was observed between myo + D-chiro IP^ and pH . This suggested 

that alkaline conditions probably favoured the synthesis of scyllo IPq by 

phytase. However, multiple correlation suggested that all the above factors 

contributed to differing amounts of inositol polyphosphate fractions in the 

?oil samples {Table 3). The ratio of /Pe to /P 5 varied between 0-7 and 4-3 

and that of myo + D-chiro to scyllo IPq ranged from 0-9 to 4-3. Except for 

the Jatrabari soil, the IP% contents of the soils exceeded those of IP 5 .

{Received January 1977)
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