A1

Distribution of hydrolysis products of
inositol penta- and hexaphosphates in
some humid tropical soils
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The proportions of inositol pentaphosphate (IPs) and hexaphosphate (IPg)
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 IPg together
accounted for 48 to 81 per cent and scylloinositol represented about 19 to 52
per cent of the total hexaphosphate. Simple correlation revealed that alkaline
conditions probably favoured the synthesis of scyllo IPg 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 IPg to IP5 varied between 0-7 and 4-3 and that of
myo + D-chiro to scyllo IPg between (-9 and 4-3.

INTRODUCTION

‘I'HE PRESENCE of several isomeric forms (myo, scyllo, D-chiro, and neo) of
the esters of inositol penta- and hexaphosphates (IP5; and IPg) have been
reported in soils (Cosgrove, 1963, 1966; ANDERsoN, 1967; McKERCHER
and ANDERSON, 1968; ANDERSON and MarcorM, 1974) but very little work
has been done to determine their amounts in soils.

An attempt has, therefore, been made to estimate the rclative amounts of
isomeric IP5 and IPg in some humid tropic soils of Bangladesh and determine
their relationships with soil properties.

MATERIALS AND METHODS

Ten samples of surface soil (0 to 15c¢m) 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 TINSLEY’s wet combustion
method as described by BreMnErR and Jenkinson (1960), pH by the Pye
glass electrode method (soil:solution ratio 1:2-3), organic P by the method
of MeuTta et al. (1954), and inositol penta- and hexaphosphates and the
isomers of IP¢ by the methods of McKERcIER and ANDERsON (1968).
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RESULTS AND DISCUSSION

The content of IP5 in the soil samples ranged from 225 to 64-6 p.p.m. (mean
39:8 p.p-m.) and that of IPg from 20-0 to 275:4 p.p.m. (mean 114-3 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 IP5 and IPg were significantly
(P=0-001) correlated with organic matter and organic P contents of the
soils (Table 3).

The IPg 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 coefficients between inositol polyphosphate fractions and organic
P, organic matter and pH of the soils

Correlation Correlation
coefficient (1) coefficient ()

IP5s and organic P +0-941*** Myo+ D-chiro IPg and pH  +0-167
IP5 and organic matter + 0-948*** Scyllo 1P and organic P + 0-829***
IP5 and pH +0-134 Scyllo IPg and organic +0-731**
IPg and organic P +0-988*** matter
IPg and organic matter + 0-969**+* Scyllo 7Pg and pH +0-545*
IPg and pH +0-313 IPs and all factors 4+ 0-975%*%*
Myo+ D-chiro IPg and +0-918%** IPg and all factors + 0-992%**

organic P Myo+ D-chiro IPs and all 4 0-946%**
Myo + D-chiro IPg and +0-936*** factors

organic matter Scyllo IPg and all factors +0-866***

* k% 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 IPg and pH. This suggested
that alkaline conditions probably favoured the synthesis of scyllo IPg by
phytase. However, multiple correlation suggested that all the above factors
contributed to differing amounts of inositol polyphosphate fractions in the
soil samples (Table 3). The ratio of IPg to IPs varied between 0-7 and 4-3
and that of myo + D-chiro to scyllo IPg ranged from 0-9 to 4-3. Except for
the Jatrabari soil, the IPg contents of the soils exceeded those of IP5.

(Received Fanuary 1977)
REFERENCES

ANDERsON, G. (1967). ‘Nucleic acids, derivatives, and organic phosphates’. In Soil Bio-
chemistry. (Eds. A. D. McLaren and G. H. Petersen). Dekker, New York

ANDERSON, G. and MaLcorm, R. E. (1974). ‘The nature of alkali-soluble soil organic phos-
phates’. 7. Soil Sci. 25, 882-897

BREMNER, J. M. and Jenkinson, D. S. (1960). ‘Determination of organic carbon in soil’.
F- Soil Sci. 11, 394402

Cosgrove, D. J. (1963). ‘The chemical nature of soil organic phosphorus. I. Inositol
phosphates’. Aust. . Soil Res. 1, 203-214

Trop. Agric. (Trinidad) Vol. 55, No. 2, April 1978



156 R. MANDAL AND A, ISLAM

CoscrovE, D). J. (1966). ‘Detection of isomers of phytic acid in some Scottish and Californian
soils’. Soil Sci. 102, 42-43

McKEercHER, R. B. and Anperson, G. (1968). ‘Characterization of the inositol penta- and
hexaphosphate fractions of a number of Canadian and Scottish soils’. 7. Seil Sci. 19,
302-309

Menra, N. C., Leca, J. O, Goring, C. A. L. and Brack, C. A. (1954). ‘Determination of
organic phosphorus in soils. 1. Extraction method’. Soil Sci. Soc. Amer. Proc. 18, 443449

Trop. Agric. (‘I'rinidad) Vol. 55, No. 2, April 1978





