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Conformational Properties Of A Semiflexible Polymer Chain: Exact
Results On A Hexagonal Lattice

Pramod Kumar Mishra
Department of Physics, DSB Campus,

Kumaun University, Naini Tal-263 002, Uttarakhand, India
Phone number: +91-5942-237450 (O); +91-9411102476; Email: pkmishrabhu@gmail.com

Abstract: We have investigated conformational properties of a linear semiflexible homopolymer chain in the bulk
and adsorption desorption behaviour in the presence of an attractive impenetrable curved surface using lattice
models. Since, it is understood that the essential physics associated with the conformational behavior of such
polymer chains can be derived from a model of a self avoiding walk (SAW) or directed self avoiding walk (DSAW)
on a suitable lattice. Therefore, DSAW model on a two dimensional hexagonal lattice has been solved analytically to
study the phase transitions occurring in the semiflexible polymer chain. We have found that the persistent length of
the polymer chain is independent of its bending energy and its value is found to be unity for directed walk models
for hexagonal lattice. Results obtained in presence of an attractive impenetrable curved surface show that adsorption
of stiffer polymer chains take place at a smaller value of monomer surface attraction than the flexible polymer
chains in the case when adsorbed parts of the polymer chain do not contribute Boltzmann weight to partition
function of the polymer chain due to bending of the polymer chain. However, when adsorbed parts of the
semiflexible polymer chain contribute Boltzmann weight due to bending of the polymer chain, critical value of
monomer surface attraction required for adsorption of the polymer chain on curved impenetrable surface is found to
be independent of bending energy of the semiflexible polymer chain. [Academia Arena, 2009;1(6):1-7]. (ISSN
1553-992X).

Key words: Homopolymer, adsorption, exact results

1. Introduction because of new developments in experimental

Polymer physics is an important branch of condensed
matter systems. A linear homopolymer chain is useful in
understanding phase transitions occurring in the polymer
chain and provides simple way to calculate its
conformational properties. The persistent length is a
valuable conformational property of the polymer chain.
When we compare persistent length of the chain with its
actual length, we find that depending upon the stiffness

(stiffness weight k = e *= whereg (> 0) is the energy

required to introduce one bend in the polymer chain, kB

is Boltzmann constant and T is temperature) of polymer
chain, the chain can have persistent length that may vary
from a very small value to a value equal to its actual
length. In former case polymer is known as flexible

polymer (kK —lorg, — 0) and in later case stiff

polymer (k — Oorg, — o). However, if stiffness of
the polymer chain is in between stiff and flexible chains
(0<k <lorO< g, <o), polymer chain is known as

semiflexible polymer chain. Biopolymers (e. g. DNA,
protein) are known to be semiflexible polymer chain.
The conformational properties of such chains have
attracted considerable attention in past few years

http://www.sciencepub.net/academia

techniques in which it has become possible to pull and
stretch single Biopolymer to measure its elastic
properties (Bustamante et al. 2000; Shivashankar et al.
1997). These studies will reveal a wealth of information
about the conformational behavior of Biopolymers.

The essential physics associated with the behavior of
a semiflexible polymer chain in the bulk and in
presence of an attractive impenetrable surface can be
derived from a model of SAW or DSAW on a suitable
lattice (Privman and Svrakic, 1989; Mishra et al.,
2003). Conformational properties of the polymer chain
are strongly modified when it is near an attractive
impenetrable surface (Eisenriegler, 1993; Singh et al.
1999; 2000 and references therein). An impenetrable
surface introduces constrain on the polymer chain and
therefore reduces its entropy. On the other hand,
presence of an attractive impenetrable surface is
responsible for competition between gain of internal
energy to the polymer chain from surface attraction and
corresponding loss of its entropy due to constrain
imposed by impenetrable surface. This subtle
competition may lead to the co-existence of different
regimes in the phase diagram of such system.

The conformational properties of a flexible polymer
in the bulk and in presence of an attractive impenetrable
surface have been derived using renormalization group

aarenaj@gmail.com




Academia Arena, 2009;1(6):1-7

Mishra Pramod Kumar, Conformational Properties

methods (Derrida, 1981; Kremer, 1983; Diehl, 1986;
Bouchaud and Vannimenus, 1989) transfer matrix
methods (Privman et al, 1988a; Privman and
Frisch,1988b and Privman and Svrakic, 1989), exact
enumeration methods (Foster et al., 1992; Singh et al.,
1999 and 2000) and Monte Carlo methods (Grassberger
and Hegger, 19953, b). Few studies on hexagonal lattice
for flexible chain have also been reported (Forcrand, et
al., 1986; Batchelor and Yung, cond-mat/9410082; cond-
mat/9507010 and Richard et al., cond-mat/0406027).
Since, stiffness of the polymer chain controls its bending
and therefore modifies its conformational properties. In
the past few years much attention have been paid to
study conformational properties of semiflexible polymer
chain on square and cubic lattice using SAW and DSAW
models (Privman and Svrakic, 1989; Mishra et al., 2003
and references therein). In the case of a square lattice, a
walker can walk on the lattice with and without bend.
However, this is not the case for hexagonal lattice and
walker has to bend once for each new step movement.
Therefore, we expect different conformational properties
of semiflexible polymer on a hexagonal lattice. This is to
be noted that the universal features of a surface
interacting polymer chain and qualitative nature of phase
diagram will remain independent of the type of lattice
chosen to model the polymer chain.

The analytical solutions for semiflexible polymer
chains are limited to WLC (worm like chain) and DSAW
models (Kratky and Porod, 1949; Privman and Svrakic,
1989; Mishra et al., 2003 and Giri et al. 2003). The
WLC model has been used extensively to study
conformational properties of semiflexible polymer chain
and it can not mimic exactly the dimensional behavior of
polymer chain (Semjon, 2001). On the other hand
DSAW models are analytically solvable and simple to
report quantitative behavior.

2. Model and method

We consider a model of DSAW on a two dimensional
hexagonal lattice. The directedness will introduce
stiffness in the walk because all directions in space are
not treated equally and angle of bending is same for all
the bends of the chain. In these sense model is restrictive
but analytically solvable, therefore gives exact value of
conformational properties and transition points. We have
considered following three cases of directedness of the
walks on a hexagonal lattice. These cases can be defined
with the help of the direction of movement of the walker
on a unit cell of the lattice (as shown in Fig. 1A). All the
possible directions of movement of the walker can be
named by 1, 2, 3, 4, 5 and 6 on a unit cell of the
hexagonal lattice.

If walker is allowed to take steps along all the above
mentioned five directions excluding only direction along
step 4, such a model is named as partially directed self
avoiding walk model of type one (PDSAW-I). In another
case, when steps like 4 and 5 are not allowed on the

http://www.sciencepub.net/academia

hexagonal lattice, we name such a model as PDSAW
model of type two or PDSAW-II. However, if steps
along 4, 5 and 6 are not allowed on the lattice such a
model corresponds to fully directed self avoiding walk
(FDSAW) model.

Fig. (1A): [All the possible directions along which a
walker can take steps on a hexagonal lattice have been
shown and steps are named by 1, 2, 3, 4, 5 and 6. All
walks start from O.]

The grand canonical partition function of the
semiflexible polymer chain can be written as,

N =

Z(x k)= XM

N=0 All walks of N steps

Where, Ny is the number of bends in a walk of N
monomers of the polymer chain, x is the step fugacity
associated with each monomer of the chain and k is
stiffness of the chain. We define X as the sum of
Boltzmann weight of all the walks whose first step is
along step 1 (or step 4) and Y shows sum of Boltzmann
weight of all the walks with first step along any of the
steps 2, 3, 5 and 6.

2. 1(a) PDSAW (1) model

All walks of the polymer chain start from a point O
(as shown in Fig. 1A). The generating function for
PDSAW (1) model can be written (as shown graphically
in Fig. 1B) and solved to evaluate partition function,

Z,(X,k) of the polymer chain as follows. Since walker

is allowed to take steps on a hexagon lattice along all
the possible directions excluding only along step 4.
This allows us to write recursion relations for
components of generating function according to Fig.
(1B) as,

X =X+ 2x°k + 2x°k*(X +Y) (2)

Y = x+ Xk + x*k*(X +Y) €)
Egs. (2) and (3) can be solved for X and Y,
X(1+ 2xk + x°k?) .
X == 2,2
-1+ 3x°K
X(L+ xk — x°k?)
Y=-— 4
—1+3x°k® @
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[=1+7"

X

=l T T

Fig. (1B): [The recursion relations for PDSAW (I) model are shown diagrammatically. Sum of Boltzmann weight of
all walks whose first step is along step 1 (or step 4) is shown by X. Similarly, Y shows sum of Boltzmann weight of
all walks whose first step is along any one out of the steps 2, 3, 5 and 6. Step fugacity of each step is represented by
x and K is stiffness associated with each bend of the polymer chain.]

Therefore, partition function Z,(X,K) for PDSAW (1)

model can be written as,
X(3+ 4xk — x’k?)
Z,(x,k)=X+2Y = 5

1( ) 1_3X2k2 ( )
The partition function Z,(X,K) of the chain diverges
when,

1-3x%k% =0 (6)
From Eg. (6) we obtain critical value of step fugacity for

polymerization of an infinitely long linear semiflexible
polymer chain and it can be written in terms of stiffness

as X, = 1/(\/§k) or in terms of bending energy of the

chain, X, =(l/x/§)exp(ﬁgb). The dependency of

step fugacity on bending energy of the chain for
PDSAW (I) model is shown in Fig. (2) by star. The

X(L+ xKk)
—1+ xk + x°k?
Thus, partition function Z,(X,K) for PDSAW (11)
model can be written as,
2X + x°k

Z,(x,k)=X+Y=—"-—— 10
2( ) 1—Xk—X2k2 ( )

The critical value of step fugacity for an infinitely
long chain can be obtained from singularity

of Z,(x,Kk), i.e,

1-xk —x’k*=0 (11)
In this case step fugacity in terms of stiffness is written
as X, = (\/g—l)/(Zk)and its variation with bending

energy of the chain is shown in Fig. (2) by plus symbol.
The value of persistent length of the polymer chain is
unity for this model.
2. 1(c) FDSAW model

In this case walker walks along the directions of steps

http://www.sciencepub.net/academia

persistent length is the minimum distance along the
polymer chain length at which polymer chain fluctuates
and it can be calculated using formula given by Mishra
et al., (2003). The calculated value of persistent length
for PDSAW (1) model is found to be independent of
bending energy of the polymer chain. The value of
persistent length of the chain is found to be unity.
2. 1(b) PDSAW (11) model

In the PDSAW (I1) model, walker is not allowed to
walk along the direction of steps 4 and 5. Generating
function for such chains can be written in terms of
following recursion relations,

(7)

X = x+2x°k + x’k?(2X +Y)
®)

Y = x+ X’k + x*k*(X +Y)
We find values of X and Y by solving Egs. (7) and (8),

X

Y= (9)

—1+ xk + x’k?
1, 2 and 3 on the hexagonal lattice. The generating
function can be written using methods used for
calculating partition function for PDSAW models and

partition function Z,(X,k) of FDSAW model can be
written as,

Z, (%K) = 2X(1+ xKk)

1-2x°k?
Singularity of Z,(X,K) gives value of the step

fugacity for polymerization of an infinitely long linear

semiflexible chain as, X, =l/(\/§k) . The variation of

critical value of step fugacity of the chain is shown with
bending energy of the chain by cross symbol in Fig. (2)
and persistent length of the chain has value unity for this
model too.

(12)
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Fig. (2) [Shows variation of critical value of step
fugacity for polymerization of an infinitely long linear
semiflexible polymer chain with its bending energy for
PDSAW (1), PDSAW (II) and FDSAW models.]
2.2 Adsorption on an attractive, impenetrable and
curved surface

In a case when polymer chain is interacting with an
attractive impenetrable surface, the surface contributes

an excess energy & (&, < 0)for each step of the walk

lying on the surface. This leads to an increased
probability  characterized by the Boltzmann

weight @(= e %) of making a step on the surface.

Impenetrable surface constrains the polymer chain and
therefore, reduces its entropy. The chain may move
away from the surface to increase its entropy and
desorbed state will prevail. However, if polymer chain
and surface attraction wins over the loss of entropy of
the chain, most of the parts of chain get attached to the
surface and adsorbed state will prevail. Thus, transition
between adsorbed and desorbed regimes is marked by a

S =5(0+5+5kX)+s>(1+5+skX)+s°(L+s+skX)......

critical value ofwor adsorption energy. The
phenomenon of adsorption-desorption transition finds
applications in lubrication, adhesion and surface
protection.

In the case of two dimensional square lattice, an
attractive impenetrable surface can be a straight line.
However, in the case of a two dimensional hexagonal
lattice, we consider an impenetrable surface having
shape like a saw-tooth wave. Since, in the case of two
dimensional space the surface is a curved line and
semiflexible polymer chain is interacting with such
surface, therefore, we expect different features in the
adsorption desorption behavior of a semiflexible
polymer chain due to presence of such curved surface.
Since, we consider surface as a curved line, therefore,
adsorbed parts of the polymer chain will follow the
curved shape of the surface. The adsorbed parts of the
polymer chain have bends. We ignore Boltzmann weight
contributions to partition function of the polymer chain
due to bending of the adsorbed parts of the chain. In the
following sub-sections we report the results found from
analytical calculations for the adsorption of an infinitely
long linear semiflexible homopolymer polymer chain on
a curved surface.

2.2 (a) PDSAW (1) model

All the walks start from a point O lying on the surface
(as shown in Fig. 3). Let S be the component of
generating function along the surface and X is the
component perpendicular to the surface. Following the
method outlined above, we can write generating
function for surface interacting polymer chain, as
written in Eqg. (13). Surface component of recursion
relation for PDSAW (I) model can be written using Fig.
(3) as,

(s<1) (13)

Where, S(= wX) is the weight associated with each step lying on the surface. Above series can be summed for s < 1,

such that,
s s’kX

S=—
1-s 1-¢?

(s<1) (14)

The partition function, / j (k,®, X) of a surface interacting semiflexible chain is written as,

Z.(K,»,%) =2S + X

We have taken value of X from Eg. (4), thus,

251+ )L —3x%Kk?) + X(L+ 2xXK + x’k?)(L—s® + 25°K)

(s<1) (15)

7 2 (k,®,%)

http://www.sciencepub.net/academia

(1-s?)(1-3xk?)

(s<1) (16)
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Fig. (3) [Recursion relation for a semiflexible linear polymer chain interacting with an attractive impenetrable
curved surface is shown diagrammatically. All the walks start from a point O lying on the curved surface and S
represents sum of Boltzmann weight of all the walks whose first step is on the surface. X is the component of

generating function perpendicular to the curved surface.]

The singularities of partition

functioan(k,a),X)suggest that  the  value

of w, =\/§exp(—ﬁgb). The variation of @, with

bending energy of the chain is shown in Fig. (4) by star.
2.2 (b) PDSAW (11) model

The component of generating function along surface
has same expression as we have obtained for PDSAW

s+ s)A— xk — x°k?) + x(L+ XK) (L — s + 5°K)

(1) model. Partition function ZZ(k,a), X) of the chain

for this model differs from value of partition function
for PDSAW (1) model due to different value of X and
movement of walker that is not allowed along steps 4
and 5. Thus, we have partition function in this case
turns out to,

7 (kw,x)=S+X (s<1) (17)

7 (k,@,%)

We have used value of X from Eq. (9). From
singularities of the partition functionZZ(k,a),X), we

obtain critical value of @ for adsorption of an infinitely
long linear semiflexible homopolymer chain and its
value can be written in terms of bending energy

asw, ={2/(\/5 —1)}exp(—Be,) for PDSAW (II)

model. Variation of @ with bending energy of the

(1-s?)(@— xk — x*k?*)

S+ 8)(—2x7k? +1) + X(L+ XK) (L — s* + 5°K)

(s<1) (18)

chain is shown by plus symbol in Fig. (4) for PDSAW
(11) model.
2.2 (c) FDSAW model

Following the methods discussed in above sections
for the cases in which chain is interacting with the
surface, we can  write  partition  function

/ Z(k,a), X) of the polymer chain interacting with the
curved surface for FDSAW model as,

7 2(k,®,%)

In the case of FDSAW model we find value of

o, =\/§exp(—ﬁgb)for adsorption of the linear

semiflexible chain and showed its variation with bending
energy of the chain by cross symbol in Fig. (4). In the
Sub-secs. 2.2 (a,b &c) we have ignored Boltmann weight
contributions from bending of adsorbed parts of the
polymer chain to the partition function of semflexible
polymer chain. In this situation, one can not recover Egs.

http://www.sciencepub.net/academia

(1-s%)(-2x%k* +1)

(19)

(5, 10 & 12) by substitutingw =1 in the Egs. (16, 18
& 19) respectively. However, there is another
possibility that partition function of the semiflexible
polymer chain contain Boltzmann weight contributions
due to bending of adsorbed parts of the polymer chain
and here one can recover Egs. (5, 10 & 12) from Eqgs.
(16, 18 & 19) respectively, by substituting @ =1in
Egs. (16, 18 & 19).
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Fig. (4) [Variation of critical values of @ have been shown for adsorption of an infinitely long linear semiflexible
polymer chain on a curved surface with bending energy of the chain for PDSAW (1), PDSAW(IIl) and FDSAW

models by star, plus and cross symbols respectively.]

3. Result and discussion

The directed self avoiding walk models for a linear
semiflexible homopolymer chain have been solved
analytically on a two dimensional hexagonal lattice and
exact value of step fugacity for polymerization of an
infinitely long linear semiflexible polymer chain have
been reported. The critical value of step fugacity for a
flexible chain is found to be 0.577.. for PDSAW (1),
0.618.. for PDSAW (11) and 0.707.. for FDSAW model.
There is a difference between walks on a square lattice
than a hexagonal lattice. In the case of former lattice
walker can move with and without bend. However, in
the later lattice case the walker has to bend once to
move each new step on the lattice. The value of
persistent length found for PDSAW (1), PDSAW (I1) and
FDSAW models is unity and therefore independent of
bending energy of the chain. Persistent length is the
average length of the polymer chain between its two
successive bends, as defined by Mishra et al. (2003) and
on a hexagonal lattice walker has to move one step
between its two successive bends. Therefore, the value
of persistent length is unity and we are unable to predict
dependency of persistent length on the bending energy
of the chain in our present investigation.

We have been able to obtain value of, for

adsorption of a linear semiflexible polymer chain on a
curved surface and its value for flexible chain is 1.732..
for PDSAW (1) model, 1.618.. for PDSAW (1) model
and 1.414.. for FDSAW model. Our study showed that
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Abstract: The effect of particulate materials and osmoregulatators on lactictic fermentation of cassava were
determined on total dissolved loads of all the samples, the total reducing sugars of all samples, the microbial loads in
all the samples, the % crude protein contents, crude fibres, crude fat/ether, ash, phytic acid and tannin. Sample A;
inoculated with varying concentrations of particulate materials had the highest total dissolved solid, total reducing
sugar, lactic acid bacteria counts and total bacteria counts than sample B; with varying concentrations of
osmoregulator. There was corresponding increase in sample A, and A; compare to sample B, and Bs. Sample C
which serves as control had the lowest value in all at 24h, 48h and 72h of fermentation. Most of samples that
contained varying concentration particulate materials had higher values in their proximate analysis and nutritional
analysis than samples that contained varying concentrations of osmoregulators. Sample C with neither particulate
materials nor osmoregulator had the least values in all analysis. [Academia Arena, 2009;1(6):8-14]. (ISSN 1553-

992X).

Key Words: Particulate materials, Osmoregulatators, Lactictic fermentation, Samples.

Introduction

Cassava is one of the major root crops grown in
the tropics.It provides much of the food for nearly 500
million people around the world. (Oke, 1982; Cook,
1985) Cassava is relatively rich in vitamin C and
calcium but poor in protein, minerals and other
vitamins. (Lancaster et al., 1982).The chemical
composition of fresh cassava roots show that it is made
up of water, 62%; carbonhydrate, 35%; protein, 1% and
mineral salt, 1%. The major organic acids produced
during cassava fermentation has been identified as
including lactic, acetic, propanoic, butanoic ,oxalic,
pyruvic, succinic and formic acids(Cerede et
al.,1985;Dougan et al.,1983; Akinrele,1964). The low
protein contents of cassava has been of major concern
in its utilization(Brook et al.,1969).The methods of
enriching cassava and its products with protein include
processes of fermentation with protein enriching
microorganisms.(Daubresse et al.,1987; Opoku and
Adoga,1980) and the mixed fermentation of cassava
with  legumes(Bassir and  Bababunmi,  1971;
Akinrele,1967) Lactic acid bacteria have been

http://www.sciencepub.net

identified as the most useful microorganisms to the
society with the possible future benefits and has been
found to be beneficial in flavoring foods, inhibiting
spoilage bacteria and pathogens in intestinal health and
antibiotic production (Sandine,1987) Therefore the
objective of this work is to study the effect of varying
the concentration of particulate materials and
osmoregulators on lactic fermentation of cassava in
order to evaluate the proximate composition of the
fermented cassava products.

Materials and Methods
Materials

Cassava tubers of the new local white variety
(“Bianbasse™) for about 12 months old) obtained from
savanna Agriculture Research Institute (SARI) farm at
Nyankpala- Tamale, Ghana, particulate material-such
as-prepared soybean husk and soy bean meal, brewer
soluble (worts) and mash solid obtained from Ghana
Brewery PLC Accra, and alumina obtained form the
Department of Chemistry, University for Development
Studies and some osmoregulators- such as tryptone,
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lysine, glycine and proline obtained from the
Department of Biochemist, University for Development
Studies and ash were used to study their effects on
cassava fermentation using spontaneous and starter
culture-Lactobacillus on cassava fermentation using
spontaneous  and  starter  culture-Lactobacillus
plantarium. The Cassava tubers were selected such that
no surface, attack of pathogen or external wound was
observed.

Experimental Procedures

Fermented were prepared using about 50g of cut
cassava tubers which were steeped into 250ml of sterile
water to form pulps in 500ml sterile Fermenter which
was covered. This was fermented spontaneously for 3

days at laboratory temperature of 29° C+ 2°C. The

process was monitored on 24 hours basis for 3 days to
observe any change in micro floral composition. Thus
cassava was fermented by the traditional ‘fufu’
preparation method.

Culture Media used for Isolation

De Mann Rogosa and Sharpe (MRS) Agar, De
Mann Rogosa and Sharpe broth, peptone water, and
Plate Count Agar (PCA) were autoclaved at 121°C for
15 minutes after melted. MRS agar was used to isolate
lactic acid bacteria, and PCA was used to isolate other
bacteria

Preparation of Cassava for Fermentation

Cassava tubers were cut into small pieces of about
3 — 5cm length. 200g of cut cassava tubers were
separately weighed into Eight (8) different fermenter.
The cut cassava tubers were sterilized using 0.1% Hg
CL in 70% ethanol followed by rinsing with sterile
distilled water. Three fermenters labeled A;, Ay, Az
were used to determine the effect of particulate
materials. These particulate materials, were added in
varying concentrations into the fermenter. Another
three fermenters labeled B,, B,, B; were used to
determine the effect of osmoregulations. These also
were added in varying concentration into fermenter.
Fermenter C contained only cassava, and it served as
control..

Effect of varying concentration of particulate

materials on lactic fermentation of cassava
spontaneously.

http://www.sciencepub.net

Varying Concentration of particulate materials
were added to each (3) three fermenters that contained
200g of sterile cassava tubers in this order. Fermenter
A, contained 2.5g each of soy-bean husk, soy bean
meal, alumina, mash solid and 2.5ml of brewer soluble.
Fermenter A, contained 2.5g of soy bean husk, soybean
meal and alumina; 1.5g each mash solid and 1.5ml
brewer soluble. Fermenter A; contained 1.5g each of
soybean husk, soy bean meal and alumina; 2.5g mash
solid and 2.5ml brewer soluble.

Effect of Varying Concentration of Osmoregulators
on lactic fermentation of cassava spontaneously.

Fermenter B; contained 1g each of tryptone, ash,
glycine, lysine and proline., Fermenter B, contained
0.5g each of tryptone, ash, glycine, lysine and proline.
Fermenter B contained 0.25g of tryptone, ash, glycine,
lysine, and proline.

Legends/sample codes

A; = 200g Cassava + 2.5g each of soybean husk,
Plantarium, soybean meal, Alumina, mash solid and
Brewer soluble.

A, = 200g Cassava + 2.5g each of soybean husk,
soybean meal and Alumina 1.5g mash and 1.5ml
brewer soluble.

Az = 200g Cassava + 1.5g each of soybean husk,
soybean meal, and Alumina + 2.5g mash solid and
2.5g mash solid and 2.5ml brewer soluble.

B; = 200g Cassava + 1.0g each of glycine, lysine,
proline, tryptone and ash.

B, = 200g Cassava + 0.5g each of tryptone, ash and
lysine 0.25g of proline and glycine.

B; = 200g + 0.25g each of trytone, ash and lysine +
0.5¢g each of proline and glycine.

C =200g Cassava only (Uninoculated) control.

Enumeration of Lactic Acid Bacteria and Total
Bacteria

1ml of 10° dilution of fermented medium was used
to enumerate lactic acid bacteria and total bacteria by
pour plate method using MRS agar and PCA
respectively

Eavaluation of Total Dissolved Solid.

A method described by frank and Watkins (1950)
was used to evaluate the total dissolved solid contents.
50ml of the sample was put in weighed crucible and
heated to dryness in water bath. After heating the
crucible was cooled in desiccator and reweighed.
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Determination of the Concentration of Total
Reducing Sugar

The DNSA reagent method of Miller (1959) was
used to determine the concentration of total reducing
sugar.

Biochemical (Proximate) Analysis of the Fermented
Cassava Products in the Fermenters.

A method described by (A. O. C 1984) was used to
estimate crude protein, crude fat/ether, crude fibre
contents and ash.

Nutritional Analysis of the Fermented Cassava
Products in the Fermenters.

A method described by Maga (1982) was used to
estimate phytic acid and a method described by
Broadhurst and Jones (1978) was used to estimate
Tannin contents.

Results

Effect of varying concentration of particulate
materials and some osmoregulators on total dissolved
solids (mg/L) using spontaneous fermentation were
shown in Table 1 and 2 respectively. In Table 1, sample
C had reduced total dissolved solids, while sample A,
A, and A; had highest total dissolved solids. Sample C
had their total dissolved solids increased from 300mg/L
to 600mg/L after 72 hours of fermentation. While
sample A;, A, andA; had their total dissolved solids
ranged form 600mg/L to 2,500mg/L after 72 hours of
fermentation.

In Table 2, sample B; B, and Bs; had their
dissolved solids ranged from 500gglh to 1,400mglh.
After 72 hours of fermentation.

Table 3 showed the effect of varying concentration
of particulate materials and some osmoregulators on
total reducing sugar. At zero hour, total reducing sugars
increased for all samples, later at 24hours, it reduced
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for all samples and increased again after 24hours for all
the samples, till 72 hours of fermentation. Sample C
had lowest total reducing sugar of 4.8mg/L at 78hours
of fermentation. Other samples had their total reducing
sugar contents with approximately 6.2mg/L at 72 hours
of fermentation.

Table 4 showed the effect of varying concentration
of particulate materials and some osmoregulator on
microbial load (cfu/ml). Samples C had increase in total
lactic acid bacterial counts throughout the fermentation
than total bacterial counts. Other samples had an
increase in both total lactic acid bacterial counts.
Proximate composition of the entire sample at various
24, 48, 72 hours of fermentation are shown in Table 5,
6 and 7 respectively. Table 5, at 24 hours, Sample C
that had lowest crude protein, fibre, ether extract, ash
and tannins. Sample A;and As, had the highest crude
protein, and tannins. Sample B; had highest crude fibre
and ash.

In table 6 at 48 hours of fermentation, sample Az
B; and B; had highest crude protein content, while
sample C had the least protein contents. A; had highest
crude fibre while B; had least crude fibre.

In table 7, at 72 hours of fermentation, sample
Ajand B3 had highest crude protein while C had least
crude protein Sample A,, and B; had highest crude
fibre.

From table 5 6 and 7, sample A;and B; had
highest crude protein. Sample A; showed highest crude
fibre. Sample C had least value in crude protein, fibre,
ether, phytic acid, and Tannins.
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Table 1: Effect of Varying Concentration of Particulate Materials on Total Dissolved Solids during
Fermentation of Cassava (mg/ml)

Samples Fermentation Time (Hours)
24 48 72
Ay 200 2400 2500
A, 700 960 1,110
A; 6000 960 1050
C 300 520 600

Table 2: Effect of Varying Concentration of Some Osmoregulators on Total Dissolved Solids during
Adetunde, I. A Fermentation of Cassava (mg/ml)

Samples Fermentation Time (Hours)
24 48 72
B, 100 1350 1400
B, 540 640 700
Bs 500 660 700
C 300 520 600

Table 3: Effects of Varying Concentration of Particulate Materials and Some Osmoregulators on Total
Reducing Sugar (mg/ml)

Samples Fermentation Time (Hours)

0 24 48 72
Ay 5.8 5.2 6.2 6.3
A, 5.8 5.0 6.0 6.2
Az 5.8 5.2 6.1 6.2
B, 5.8 5.0 5.8 6.2
B, 5.8 4.4 5.4 6.2
Bs 5.8 4.0 6.1 6.1
C 5.8 3.0 35 4.8

Table 4: Effect of Varying Concentration of Particulate Materials and Some Osmoregulators on Micro Bila
Loads during Fermentation of Cassava (cfu/ml X 10°%)

Samples Time (Hours)
24 48 78
Total Lactic Acid Total Lactic Total Lactic acid
bacteria Bacteria bacteria bacteria bacteria counts on
count on counts on PCA counts on counts PCA MRS
PCA MRS MRS
Ay 3.82 351 3.88 4.26 1.32 5.50
A, 3.31 2.82 3.35 3.06 3.28 3.28
As 3.30 2.87 3.23 3.34 3.35 3.40
B1 3.44 2.60 3.50 3.20 3.52 3.32
B2 3.34 2.62 3.42 3.22 3.40 3.38
B3 3.15 2.68 3.22 3.22 3.25 3.30
C 2.48 2.52 2.60 2.89 2.80 3.04
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Table 5: Effect of Particulate and Some Osmoregulators on Promixate Composition Fermented Casssava at
24hrs Fermentation

Samples Proximate Analysis Nutritional Analysis
%crude % crude % ether % ash 5 phytic Tannins
protein fibre extract content content mglg

Al 6.13 4.16 111 114 0.015 0.08
A2 3.06 4.18 1.24 2.13 0.001 0.13
A3 6.56 2.94 .83 1.83 0.004 0.12
B1 2.63 4.18 1.18 233 0.013 0.06
B2 3.94 341 121 2.48 0.012 0.16
B3 3.06 5.15 1.03 3.07 0.003 0.11
C 2.46 1.40 0.44 1.52 0.004 0.08

Table 6: Effect of Particulate and Some Osmoregulators on Promixate Composition Fermented Casssava at
48hrs Fermentation

Samples Proximate Analysis Nutritional Analysis
%crude % crude % ether % ash 5 phytic Tannins
protein fibre extract content content mglg

Al 3.50 1.81 1.42 3.95 0.012 0.28
A2 2.19 4.05 0.88 3.82 0.008 0.22
A3 4.63 4.16 1.01 3.78 0.006 0.21
B1 4.38 3.28 0.92 2.82 0.011 0.09
B2 3.68 3.16 0.97 0.75 0.016 0.14
B3 4.38 1.42 0.98 1.80 0.014 0.24
C 1.86 2.60 0.72 1.64 0.006 0.10

Table 7: Effect of Particulate Materials and Some Osmoregulators on Proximate Composition of Fermented
Cassava at 72hrs of Fermentation

Samples Proximate Analysis Nutritional Analysis
%crude % crude % ether % ash 5 phytic Tannins
protein fibre extract content content mglg

Al 3.38 4.63 0.76 2.10 0.009 0.15
A2 2.63 8.30 1.01 1.93 0.041 0.38
A3 3.06 4.06 1.26 191 0.048 0.34
B1 3.50 6.54 1.12 3.80 0.500 0.31
B2 5.69 4.52 0.92 1.92 0.026 0.26
B3 6.06 5.87 0.79 2.00 0.006 0.18
C 1.33 3.44 0.74 1.70 0.004 0.12

Legends/ Sample codes

A;=200g Cassava + 2.5g each of soybean husk, Plantarium, soybean meal, Alumina, mash solid and Brewer
soluble.

A, =200g Cassava + 2.5g each of soybean husk, soybean meal and Alumina 1.5g mash and 1.5ml brewer soluble.
Az = 200g Cassava + 1.5g each of soybean husk, soybean meal, and Alumina + 2.5g mash solid and 2.5g mash solid
and 2.5ml brewer soluble.

B; = 200g Cassava + 1.0g each of glycine, lysine, proline, tryptone and ash.

B, = 200g Cassava + 0.5g each of tryptone, ash and lysine 0.25g of proline and glycine.

B; = 200g + 0.25g each of trytone, ash and lysine + 0.5g each of proline and glycine.

C =200g Cassava only (Uninoculated) control.
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Discussion of Results and Conclusion

The majority of the Lactic Acid bacteria
encountered belongs to Lactobacillus Plantarium and
has been identified as predominant species (Okafor et
al., 1984) in cassava product — ‘fufu’.

Reduction in total bacteria counts when L.
planetarium was inoculated into the fermenter A may
be due to the Antimicrobial effect created by L.
planetarium. Oyewole and Odunfa (1988) reported that
reduction of other bacteria strain within 36 hours of
natural fermentation may be due to high acidity of the
fermenting medium. Increase in total bacteria counts in
other fermenters may be due to available particulate
materials and osmoregulators utilized by them.

Increase in total reducing sugar content observed
is a confirmation of starch degrading potential. Initially,
total reducing sugar was high, but reduced within 24
hours. This may be due to the utilization of available
simple sugar for metabolic activities of Lactic acid
bacteria.

Afterwards, there was an increase in total reducing
sugar. Longe (1980) reported similar reduction in
reducing sugar within 24 hours of fermentation. Ejiofor
and Okafor (1981) reported that increase in total
reducing sugar was due to the amylase enzymes that
break down starch to sugar which are necessary for the
growth of Lactic acid bacteria.

Proximate composition of fermenter A with
highest crude protein, crude fibre, and lowest in ash
contents, and others may be due to abilities of lactic
acid bacteria, L. plantarium to improve /or enrich
protein contents of the cassava products. Other
fermenters except fermenter C had increased in
proximate composition of crude protein and crude fibre.
This may be due to the added particulate materials and
osmoregulators as well.

The use of starter culture can be employed to
control fermentation, improve odour and flavor, and
nutritional value of cassava product — “fufu’. Moreso,
addition of appropriate concentration of particulate
materials and some osmoregulators to fermenting
medium of cassava can produce better acceptable
cassava product interim of nutritional value.
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destructive and restless, who basically relies on nature and natural resources. In his blind quest for development, he
is altering the balance of nature without realising its consequences. This paper after showing historical and practical
importance of forests, soil and water discusses why the conservation of these precious resources is necessary?
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“Only after the last tree has been cut down,
Only after the last river has been poisoned,
Only after the last fish has been caught,
Only then will you find,

That money cannot be eaten.”

These words are thousands of years old but there
essence is still as valid as it was then. We humans give
more importance to the immediate gains and for which
we have always threatened natural balance of our
planet, forgetting how far reaching its adverse impacts
can be. Conservation has been defined as *“the
management for the benefit of life including human
kind of the biosphere, so that it may yield sustainable
benefit to the present generation while maintaining its
potential to meet the needs and aspirations of the future
generations.” Need for conservation of natural
resources has never been so urgent as it is now.

There are two kinds of resources: non-renewable
(mineral wealth), of which there is a certain fixed
amount in the world; and renewable resources (the
forests, fresh water in the rivers, oxygen in the
atmosphere and the biological mass), which come from
the natural processes, taking place on earth and are
balanced between annual increase and annual
consumption. The renewable natural resources are
being consumed at a higher rate than their renewal,
because of which the possibility of their further
utilization is also shrinking.

Human beings have always disturbed the “natural
equilibrium” and exerted pressure on the biosphere in
three forms: (1) changing the structure of the earth’s
surface ( ploughing the steppes, cutting down forests,
land improvement, creating man made lakes and seas,
and influencing the surface water system in other
ways); (2) changing the composition of the biosphere
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which means in effect changing the balance and
circulation of constituent substances, through extraction
of minerals, creation of spoil banks, discharge of
various substances into the atmosphere and into water
bodies, and through changes in moisture circulation;
and (3) changing the energy balance (including the heat
balance) of individual areas, and our planet as a whole.

Forests has contributed generously to the food
supply of primitive peoples and pioneer communities,
as a breeding place and home of wild animals from
which fur clothing would have been started to be
derived. Throughout the centuries wood has served the
human need for shelter. The wood fuel has been in use
for over 500,000 years. It was probably the rolling
section of a fallen tree that elicited the idea of the wheel
and floating wood might have given birth to a boat. By
wood the man could make a bow, musical instruments,
handles of the tools, baskets, twig brooms, furniture and
several household articles. On the other hand the
domestic animals have roamed the forest throughout the
ages. Almost invariably, the water used for irrigation
comes from a forest managed watershed. Building up a
rich organic capital in the surface soil is due to forest,
which at many places has become unproductive
because of soil erosion and can still be reclaimed by
planting forests on it. Forests were used as barriers
against enemies in ancient times, which were frequently
fortified by ditches and other artificial barriers and
occasionally used as hiding places in case of need.
Trees and forest have from very ancient times featured
prominently in spiritual and religious life. The spiritual
yearnings of people throughout the ages have led them
to seek the beauty and solitude of forests, and these
sanctuaries still yield deep satisfaction.
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Because the forest yields certain things that
humans need and can sell or barter, it has always been
vulnerable to quick exploitation, resulting in its
destruction. And because it has been in the way of
farms, cities, highways, and other space requirements, it
has been drastically removed in many countries. Fire,
insects, disease pests, and storms take their yearly toll,
and yet defence of the forests seems expensive and
unnecessary to many. Humans have used their scientific
knowledge and their ability to organize and destroy the
forest by overuse. Whereas, the services of forests are
invaluable for retarding of too rapid runoff, which
carries away precious topsoil, and decreases the volume
and destructiveness of floods, controlling to some
extent the drying and soil-eroding power of high winds,
and covering the scars of fire, erosion, soil exhaustion
and other similarly unsightly forms of poor land use.

Table 1: Production of timber and fuel wood in India

E(r)gglsutct Quantity Source
12 million m? Forest
Timber 31 million m® Farm forestry and
other woodland
101 million tones Forest
Fuelwood Farm forestry and

98 million tones
other woodland

Data source: Thomas and Patrick. (2004).

Lush green tropical rain forests, with their tall tree
canopies and thick undergrowth, cover only 7% of the
earth’s surface, but they are home to nearly half of its
entire species. Now they are being cut and burned at the
rate of a hundred acres a minute to provide logs for
export and in some cases living and farming space for
expanding populations. Pressure on the forests is
tremendous in the form of timber, fuel wood, fodder
and NTFP’s extraction. For example: the total demand
of timber in India has been estimated at 64 million cu.
m in 1996 that increased to 73 and 82 million cu.m in
2001 and 2006 respectively. Out of 64 million cu.m
demand of timber, nearly 31 million cu.m comes from
farm forestry and other woodlands and 12 million cu.m
from the forests (Thomas and Patrick, 2004). The
balance 21 million cu.m is removed from plantations
and from natural forests (Table 1). On the other hand,
out of 445 million cattle in the country, nearly 270
million graze in forest areas. It is generally agreed that
nearly 30% of the fodder requirement of the country
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comes from the forest areas. Therefore there is removal
to the extent of 145 million tons of dry fodder and 178
million tons of green fodder (Figure 1) annually from
the forest areas of the country (1IFM, 2007).

Figure 1. Tree loping in higher temerate forests of
Himalaya.

Clearing the rain forests destroys ancient
ecosystems and the millions of rare, beautiful and
useful species of plants and animals that live within
them. Clearing the forest allows poor farm workers to
move in and plant crops on the land, but only for a year
or two, until sparse nutrients in the soil are used up.
Without forest cover to shade and replenish the soil, the
complex ecosystem of the rain forest gets destroyed.
The destruction of trees produces great quantities of
carbon dioxide from the material of the forests and
releases it into the atmosphere, adding to the global
warming. It allows huge amounts of the world’s fresh
water to run off, carrying the forest topsoil away.
Normally it takes an average of 500 years for nature to
build up 1 inch of topsoil. To grow crops agriculturally,
6 inches of topsoil are required. Therefore,
approximately 3,000 years are needed to build up a
reasonable agricultural soil. Reports during the 1970's
indicated that large-scale agricultural techniques in the
United States were depleting the soil about 8 times
faster than they were being created naturally. In 1994,
the United States Department of Agriculture reported
that approximately 12,000 pounds of soil were being
lost per acre per year from wind and water erosion of
U.S. land farmed with large-scale techniques (N.R.I,
1994). Worldwide soil erosion rates are highest in Asia,
Africa, and South America, averaging approximately 13
metric tons to 17.5 metric tons per acre per year
(Oldeman et al., 1990). In India, out of total
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geographical area of 328.73 million hectares, 147
million hectares are degraded, while 57 million hectares
are affected by soil erosion (Mohan et al., 2007). Table
2 represents the soil loss in different land resource

regions and major land use systems in India, whereas
table 3 shows causes of soil degradation across the
globe.

Table 2: Annual soil loss estimates in different regions of India

Land Resource Region (‘OOAOr?(?nZ) S(?/lllqlr?zs)s Major landuse

North Himalayan forest region 131.70 287 Forest

Punjab- Haryana alluvial plains 101.25 330 Agriculture

Upper Gangetic alluvial plains 200.00 1,440-3,320 Agriculture and wasteland
Lower Gangetic alluvial plains 145.50 287-940 Agriculture

North- Eastern forest region 161.00 2,780-4,095 Agriculture/ Shifting cultivation
Guijarat alluvial plain region (include ravines)  62.75 240-3,320 Agriculture

Red soil region 68.80 240-360 Agriculture

Black soil region 67.34 2,370-11,250  Agriculture

Lateritic soils 61.00 3,930 Agriculture

Data source: Mohan et al. (2007).
Table 3: Causes of soil degradation (% of degrading land)

Area Deforestation Fuelwood Overgrazing Agriculture Industrialisation
Europe 38 - 23 29 9
Africa 14 13 49 24 -
North America 4 - 30 66 -
Central America 22 18 15 45 -
South America 41 5 28 26 -
Asia 40 6 26 27 -
Oceania 12 - 80 8 -
World 30 7 35 28 1

Data Source: ISRIC. (1990).

Generally the forest belts are planted to conserve
the moisture in the soil and to retain the moisture in the
fields. Forests are also planted over larger area by the
governments to strengthen and improve the topsoil and
to cater the needs of the industries. The presence of
forests and vegetative cover on the hill areas safeguard
the rich topsoil by protecting it from the damages due to
rainfall. This conserves the rainwater that falls during
the rainy season with the help of roots of the trees. It
stores the water and releases it slowly over the period
during the dry and summer seasons. It provides a
regular flow into streams and rivers, and increases the
storage of water below the surface of the ground.
Therefore, it helps to provide a perennial source of
water for surface as well as sub-surface irrigation. On
the other hand forest transpires large quantities of water
in the atmosphere and regulates rainfall in the
neighbouring areas. Thus the forest facilitates regular
visit of rainfall in the area. Heavy soil erosion in
uncovered areas aggravates the siltation problem in the
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plains, where the river current is no longer as strong as
it used to be in hilly regions (Figure 2). Hence most of
the hill areas should be kept under forest by planting
suitable tree species. The trees should be planted in the
catchments areas for absorbing the excess rainwater in
the rainy season, which should release water during dry
season. By this the floods in the rainy season and
drought in the dry season can be controlled. The tree
species planted along the boundaries of agricultural
field bunds can give remarkable benefits by
replenishing the ground water which they had absorbed
during the monsoon seasons. This shows that trees
recharge the sub-soil water more efficiently, thereby
mitigating the rate of transpiration vis-a-vis seasonal
crops. They also help in more production of food crops.
Right now only a small fraction of the world’s river
flow is used in artificial irrigation.

Loss of water by evaporation from the soil surface
is considerably less in a forest than in open fields, but
relative humidity is generally slightly higher. Total
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moisture lost by transpiration is often much greater
from forest than from open-field vegetation. The
transpiration is in fact the basis for the belief that
forests may increase precipitation, especially rainfall.
There are tremendous amounts of water lost to the
atmosphere through forest transpiration. It is believed
that forest transpire more water than is evaporated from
an equivalent area of open water. From this we know
that forests contribute heavily to atmospheric moisture.
On the other hand most scientists feel that cooling
effect above forests may increase rainfall by 2% or 3%
over that of non-forested areas.

S
| erosion on slopes of Himalayan

temperate forest.

The destruction of trees allows huge amounts of
the world’s fresh water to run off, carrying the forest
topsoil away. A forest soil will absorb water up to 50%
of its own dry weight. If rain falls faster than the soil
can absorb it, the water runs off as surface water. An
unprotected exposed soil has poor infiltration, and most
rain water flows off the surface, resulting in erosion and
floods. Not all surface run off is serious, since its
contribution to stream flow is not usually in the nature
of a flood. It finds its way into streams and lakes where
some is lost to evaporation, or used by stream-side
vegetation, or may be used for domestic water system
or irrigation. The remainder may serve the purposes by
hydraulic power, recreation, and many other uses
before eventually reaching to ocean, where it completes
the hydrological cycle.

Crown of trees reduce the mechanical beating
power of rainfall on the soil, while roots reinforce the
soil and, along with forest litter, keep it absorptive and
make it less vulnerable to erosion. When water strikes
bare soil, it becomes muddy, the amount of muddiness
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depending on the character and condition of the soil.
Muddy water tends to clog soil openings and the
absorptive rate rapidly decreases, as a result of which
the water moves over the surface. The steeper the slope
the faster will be the flow and the greater will be the
water’s carrying and grinding power. Rivers, lakes and
reservoirs are silted in this way. The farmers should
therefore prepare the soil through tillage, strip-cropping
and terracing for reduction of erosion in such areas.

Water covers more than 70% of the earth’s
surface. Life on earth began in water billions of years
ago. We depend on water and use it in many different
ways. Water cycles from rain to stream, from streams to
running rivers and from rivers to seas. Sea water,
warmed by the sun heat, rises to the atmosphere as
water vapour, then forms clouds in the cooler air and
falls to the earth again as rain. The cycle through which
water moves from the ocean to the atmosphere, to land
and back to ocean is called as the hydrological cycle.
Air masses laying over the ocean collect large amounts
of water through evaporation. As these air masses or
clouds containing water vapour move over land, they
are often forced to rise, and on cooling they precipitate
moisture in the form of rain, snow, hail or dew.

As the water falls, some is lost by evaporation.
Much of the water is intercepted by the leaves of trees
and other vegetation and it, too, is lost by evaporation.
The water that runs off the leaves to the ground wets
the surface and infiltrates the soil. Approximately 50%
of most soils are made up of air spaces of different sizes
and water entering the smaller pores is held there
against the pull of gravity. A considerable amount of
this water is taken up by tree roots; some is used for
growth but most is transpired by the tree and goes in to
the air as water vapour. A large amount of water may
be held in storage in a forest soil. The thicker and more
decomposed the litter and humus layers, the more the
soil will hold. In this way forest soils act as a reservoir.
Excess water percolates deeper and deeper and joins the
ground water. The ground water may move laterally to
feed in to streams and lakes, or it may lie under the
surface of the ground to be used as water pumped from
wells. The upper level of ground water is known as
water table, which fluctuates with precipitation and
surface use. Infiltration is the process whereby rain
water seeps into the soil; the rate at which this happens
is referred to as infiltration capacity, and is related to
texture of the rock and soil, slope of the ground, and
vegetation cover. Agriculture practice also affects the
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infiltration capacity of soils. Overgrazing by cattle
tends to trample down the top soil, making it compact
and reducing its porosity and permeability. Vegetation
is also a factor affecting infiltration capacity and it has
been a common practice to plant forests around water
reservoirs in order to slow down the run off rate and to
promote infiltration.

Water in rivers and lakes amounts to less than 1%
by volume of the world’s water budget, but its
importance to life and human geography is enormous.
Indeed, it has been estimated that the U.S.A. spends
10% of its national wealth on structures designed to
change the hydrological cycle on that continent. This
expenditure is directed towards projects like collection,
diversion and storage of about 25% of the available
surface water, as well as distributing and recycling it.
But as we realize that the world is running short of
readily available fresh water, we see a world-wide shift
in policies from one of project orientation to one of
water resource management. The latter involves many
spheres of interest including navigation, irrigation,
energy, fishing, wildlife, recreation, water supply, flood
protection and pollution.

In Britain, an average of approximately 100 cm of
water falls as rain and snow each year, yet only 40%
appears to run off the ground via streams. The balance
either infiltrates in to the ground or is evaporated or
used by plants, animals or man. The relative importance
of the various factors in the hydrological cycle is
dependent upon climate, relief, vegetation and geology.
In Britain, it is estimated that 50% of the rainfall is lost
through evaporation and transpiration, whereas in North
America this loss is about 75% and in Australia it is
even higher. The variations are due to climate and
difference in other factors.

The fresh water comes from two sources; lakes
and rivers on the surface of the land, and water that
soaks downward through soil and spongy rock and
collects in underground aquifers can be tapped by
wells. Draining wetlands and covering the land with
roads and homes and cities forces rainwater to overflow
storm drains and to carry pollutants washed from the
streets in to streams and rivers. When we destroy
wetlands, we also destroy breeding grounds for birds
and fish. We lose the wetlands’ capacity to purify
water; to store heavy flows of storm water might flood
the land; and in dry times, to release stored water in to
streams and wells. In United States, nearly 500,000
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acres of surface wetlands, most of which are freshwater
wetlands are lost each year in this way.

Everything we dump on the land can eventually
end up in water: medical waste; salts for dicing roads;
toxic chemicals from factories; fertilizers; pesticides
and animal waste from agriculture; oil grease and
gasoline; lead and radioactive waste etc. Some of the
waste, like paints and paint thinners, bug sprays, motor
oil and household cleaners, may sink in to the ground
and end up polluting drinking water. People not only
pollute the earth’s water resources but they also manage
them badly. In some places, engineers dam or channel
the natural flow of rivers in order to irrigate farm land,
but this diversion often takes water away from the
places where it is needed. Damming a river may keep it
from flooding downstream, but the dam creates an
artificial lake that buries usable land and disrupts the
natural flow of streams and the life cycles of many
stream animals.

In fact there is not endless supply of water. Rain
does not fall continuously. To support constantly
growing populations, we need more freshwater than we
get from the skies. But every time a factory uses water
to produce goods, every time one person flushes a
toilet, the supply of freshwater in a stream or reservoir
is lowered and our precious supply of fresh ground
water is reduced. Significantly, the purification systems
now in use throughout the world are largely inadequate.

There is artificial form of precipitation known as
induced precipitation, which has come under scientific
scrutiny all over the world. The crystallization of super
cooled clouds through stimulating agents like dry ice or
some iodides leads to rain precipitation. However,
using this method we can expect to draw only 50% to
70% of the moisture contained in the clouds, while the
clouds formed in the natural way yield about 10 to 20
times as much moisture as they can contained at the
moment of precipitation. This can be explained by the
fact that for a certain time, the clouds act as a kind of
moisture generator, transforming the vapour in the air
into liquid or crystalline moisture, which then
precipitates upon the earth. In many parts of the earth,
people are using up ground water faster than it can be
replenished. In some places, water is so scarce that only
a very few crops can be grown. It is difficult for people
who live in those places to survive. They are desperate
for water. Just having enough fresh water to drink
would seem like blessing. Wasting it thoughtlessly
would almost seem a crime.
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There are ways that we can preserve the usable
amounts of water we have. We can make laws to
protect it, like the Clean Water Act in the United States
or the regulations passed by the United Nations to
protect the earth’s oceans. But laws must be enforced to
be effective. Right now, industries around the world are
breaking water pollution laws. UNEP report (2001) on
the protected forest areas in the world by continent
(Table 4) shows that only 6.1% of the geographic area
of the world and 3.1% of the geographic area in Asia
and Europe is set aside mainly for protection of

biological diversity: against norm of 10% set by IUCN.
It is crucial for citizens to learn about the laws and to
pressure companies to comply and politicians to
enforce them. Like Article 48A of Constitution of
India; ‘State shall endeavour to protect and improve the
environment and to safeguard the forests and wildlife of
the country’. Further, one of the 10 fundamental duties
of every citizen under article 51A of the constitution of
India is ‘to protect and improve the natural environment
including forests, lakes, river and wildlife and to have
compassion for living creatures’.

Table 4: Protection status of the World Closed Forests by Continents. (Area: Million ha)

_ Total Land Total Total Area Under Protected Protected
Continents Area Protected Protected Closed Closed Closed
Area Area (%) Forests Forests Forests (%)

Africa 2997 191 6.4 277 26 9.5
Australia and 065 74 6.7 179 28 15,5
Pacific

Europe and Asia 5163 171 3.3 1089 42 3.8
North & Central g 185 7.7 699 52 7.4
America

South America 1773 198 111 628 123 195
World 13405 818 6.1 2872 270 9.4

Data Source: UNEP. (2001).

Acknowledgements

The authors are thankful to the Department of
Science and Technology (DST), Government of India,
for providing financial support vide its Project No.
SP/SO/PS-52/2004.

Correspondence to:

Dr. C.M. Sharma, Professor

Department of Botany, HNB Garhwal University,
Post Box # 51, Srinagar Garhwal 2461 74,
Uttarakhand, India.

Telephone: 91-1346-250806

Cellular phone: 91-9412079937

Email: sharmacmin@gmail.com

References

[1] Thomas E, Patrick BD. What does it take? The role
of incentives in forest plantation development in
Asia and the Pacific. Asia Pacific forestry
Commission. Food and Agricultural Organization,
2004.

5/12/2009

http://www.sciencepub.net

[2] HFM. Fostering Sustainable Forest Management in
India through C&I-Country Report 2007. Indian
Institute of Forest Management, Bhopal, 2007.

[3] NRI. Summary Report 1992 National Resources
Inventory, Soil Conservation Service, US
Department of Agriculture, Washington, DC, 1994.

[4] Oldeman LR, Hakkeling RTA, Sombroek WG.
Global  Assessment of Soil Degradation
(GLASOD), October 1990. ISRIC/UNEP,
Wageningen and Nairobi.

[5] Mohan SC, Samra JS, Srivastava AK, Sharda VN.
Training Manual Soil Conservation & Watershed
Management: Volume-I, Soil, Agronomy & Socio-
economic Aspects. Central Soil & Water
Conservation Research & Training Institute,
Dehradun, 2007. pp. 14.

[6] ISRIC. World Map of the Status of Human induced
Soil Degradation: An Explanatory Note, 1990.

[71 UNEP. An assessment of the status of world’s
remaining closed forests. UNEP/DEWA/TR 01-2,
UNEP, Nairobi, Kenya, 2001.

marslandpress@gmail.com.



mailto:sharmacmin@gmail.com

Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

27 CGEEZ) , AT (BL\H) EXNLE—RECTER)

ik T A
1957 AFEEEME T A6 5 fire 2% 2 B, WD BAE (R B 5 i R 2% K2
K AAFEHE: 17 Pontiac Road, West Hartford, CT 06117-2129. U.S.A.
zhangds12@hotmail.com

WARE: A HMNAE T WM 2T GEEL) , L7 (&) X gE—MECr G M AHE
P, IS BACEHA R SAERL A B, WA R B W A S . ARSI R L Z 754
TIPSR, AR IFA AN, TR A, e MEMRMI. $ 22 7L 7 RIBHEE M R4S
ok, WU TELrH, FEETTIAT A L R T A L P JE YD BRI, T A
R D . BRI, AT P JE 18 0 R AR SOAG ) S D3 ™

[Academia Arena, 2009;1(6):21-36]. (ISSN 1553-992X)

KEW: Z71; EEE, L7 H2)\E; P W — O ER): T YRR AL ;
R P JE RS PR R AR Gk YIS R

(A=Y - 1EE WA LG — IR B 18 MR R A g i 2680 —so gt il TR A 5247 oh
i ] BB i B Ak 2 B KA A IR FE A BOkL 1 AU 1 Hy B — M e- 5T p, “H—NRT p M1—
AT (e-) TR AR T H BA BB T 8 P AR R s B e fEn o OS5 T
T 2 2 D A R s 8 SR PR VR 22 U 1 T 4 B K S R AL S 55 2 2 G5 BT G, BT LA 28 R T o7
U, R EUR T H G2 —%) e I et BT 4IRS 2 g8 — K 7 R A7 p b, AR H
JLF-RESARAR TG 3R R 3R 5 15 AT AR 1R 2% Fob b idiplz S5 s M R L A B Mz s AR AR I A ME R BIL. ASCITH
e LU M 7 GEREZD) , LT (B4 /N3 MR CFE1R) AR, JF S5
FHA I SAE M A A EEAL, AR T i ) A G 4y, FLAMEIE BR A NI G 5 ) HE AR 1R 3 PO RIAF S 7K
OFERIRAE, DA AATTRE PR A AR AR IRV UL U i 3 R0 AR S0 1) ST I 7

(1] . ZFAAFRFRMEERHLXR

ZT(RE) 571 —471BO), ML T-(551 -- 479 BC), & KL 24E T 2500 4F 1 I A AR AR . 227 HELFL 240K 20
B o AT H M R ORI T () PR BB . n R T NN,
Z3MFN N AR LS A AR [F] o AHP 522 R AME I 5 B R B —FE A HE A . FTBL “fi 7 “3E” I
(1) AR — B AR BB RIS 10 . KAIFE ABE)E 1200 SEMERIRAE, IE=UBT “HWESNE” 1)
W, X RN ST T AN JE R ARE R “ ARAME” AU KR -

— LB R B - FEAZT 6000 A (1) J5 an AR P B AR ST T . I ASCRIBHAS, [ 5 s [53 Pl o
T, KbTIRM O B, 2 R A AR P OO ARTRIR B, SRS BH SR AR B R P 3 o BFASCRIBH St J2 Bty
FFR M R A< 1K E A3, CF 5 i M S IE R shF, ERELTEAR, A
WE RO, XREAEFRALFFE MBI FERE. 27 <7 DHUR “ I E R Lt sk
&, JFECCL CBHRR” A <l HACH TSI 7 o ML THI SRR, & CPACENS, %R
H7 5. A BN TR, AR5 S 1 .

LFRER “3” FEF. ET79RMELSH SR )\E. (HEAELZ TR CGEMEE) b, BT Y “BI” 4,
EABE R CHERN\EY EF— s ARG B A4 ? L2 K R S it ot 5 4 )\ 3+
ZAE, SUNATA? IXUCHR ARG ? B 4R WETINEMAE LG H, ZFRAeMEANE
JEME, R AL AR RE I . TR TR i Uar . “CRER, AN BEH, AR ‘4
AR AT N AR s CORMAME, DOTWIA A EAAE, BLEEER AR o XIS T
AL ER “f28” , “38%5%7, “moiEAL” “BHFRT S-S E R,

ZT A FHARA BRI ZFEK “ToA” M HHE” , A5 HZEAN IR 0 <08 A
NS, B ETNmG, 4E5, TR, BERIARIR N, mILFEKR “BH” A A",
N CRTE” JEXMEFIMEAT I . FLF: “RIE, NEIR” o BT NLZIN H C1E 5 555 70 2 AL T LA .

21

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, % T (EfEZ) , FJLF (HE/\H) S5 ILHE RO EHE)

Lt “HIEIE, AIERIR” o KB TERRL TR CEIE 24h, SRR A R R
TS A A e A I MBS () o LG 2 TR ORAR I % KL, IR RIE, LA g At — 25 iR 1
T RELASEIGSR “IE” 23l . Ak, AR RAT RN AN A BB, WA HGE, 4 m] Rei A 2
ESMERTVEPNE N

AL A IR KA K22, AETTI B AR 4 2 IR o AR 25 B IR s %2 AT
Bt T Ao FEE I — AN AN SE AR BE AN E IR A, FTUAREAEE T I R s AR RIN, RA T axt 2
TH: “TRER, SANRER” . HEETAAMRAIL TR T, fLraHT 3T, 72 %A, 1 ikl
BRI E o 2T WAL P AT e, Do U, AEASK . B2 71 “IE” A SN
FIRGE () ITORAMEI R FTRE . 2T 2Dk ee, BRI . PFrLlisda Rk — AvESemaE,
LEBUISEOD

BT AN ALEBMBLIE TR ? 1X 85 S M A EE A K BN R AR,  1E S BRI
AR 1) Ak e R IR, S ANRZE T TR R SRR AR B T HOH 5K S NI,
fEmp g <7, BURR FAE A LR A Bl “IREA RS, AAEAL” o AR
T A BT SO EEREE T CDRSERRT C AIFAT e pril, 3B ST N R E T 1E
TAE RIS EIA A RNEE LU, 51T LT EK 8% HE” laitee, i GEfEg) B0 H K
HH0E 37 ) S

FAR, 2L por I AT BEXS F QIR 2 L TE NS AT LU T IR . X B T2 1 1P H LA th
VFIFAT AT PTLAE Ftiihdl:  “E AT, DI a” « 2P —HF BB EERKNHEREE
RETE AR IRI S 1S 2 IS E L T B4 TATRIBE T R AR 7 AR 52 T E . A
R —NINIRAS THEA A RE I M R TR 25 0 & T AR IR A 5 AR A O FA L 2= R e ?

LT “AL” T2, KRR R, 279808 AE T3 407 JFaraein LURB I PFL . &
T CRALE, BB, MR o AL AR S T . AR ANTEAEU R T .
AR AR Bl CEAR, AMER” AL O AR T 2 KSR .

i H, L RER LY “S857 MMWENVEZIE, M 228 £ “Xhmia” , PR R
AN, 27 “Pah2dE, DA AT o HE, SRRl P REGLZ T, B EAL TR AL Mg
g, BBl AL AR MORIEPPIE 2 7o W AL 332 B 522 1 R AR B i, FUR AN TR A A 0
RS o M0 AL REL 7 AR TR A KT

(] . Z2FHFEU— 8”7

FHPEM—MLAFE (D) WPREE, REEANFEH, PE—NETHET, EEN ELERLFH
B, AR o (R RO A S A TRE AR S 2% K T LS 28RS T e AR IV 2 2 1 A
W2 R AL BRSO TIE . Fril “—” stRMSIAFFE T8 Z A A —MEX TR E R
YIRIAR . 7 AR ADIARAREAR, U R WO BB RAE. BT “—7 it “f7 .
LT CHWZR, ETEAR URZG, BTR L, THRZAT, BTLEN” o P, K “—7 Z2hiFrzh
“T T R R RGN o

“T EEE AT AR ? AR ? AR AR ? A T EAYEA BRI
e Z & #ORIET “1E, RET “L” . BT “RTAVWETEH, BETE” . “L7 #0, “L”
ARE, WARMRAAHBAT . FAG AR ERAAKWK.  “E”, “ K7 LAl el iy
FEAA AN “A77, AReEm “f7 . Prek, “iE” HELE, ArEIR, “3E” i ex” REEAL
BAE 7SR T A BRI TC TR R o JFAGE 0. FFA R AHERAT -

JreL, WIMREH A IO GRS, “I8” ,  “Jo” AT e “mas” (1 “feEr. i 0 arblik
AR “INa” o Bk Oidigyn O, —) —H “E” “I8” Rk, TR AR S
EER R AR, E A A e I 0 I IR TEIN . BRI, Z PR GRS T Uk
ATHLAE AIEA T2 5 SARORYE - “HERE” R I3, kot S ELA I 5 R AR R A R 2R A A5 5 19
XA (R TR AR A AR (0 B0 R 258 LA IR SO I P PRE R 540 11 73 4 R

BN, Z7iENd, “E” WREKBRIIBIIME. B SCRCE T P ST m
AREET . AEFTA YA  AEZ BT A XA, IR T, el A TR AR T, B K BRI
HRE, MRSERKN BRI, i BT, B ERMHEE, R, B “CRZOE, A
B, ANFmuNy, AHi AR, SRR KWK, siinAk. ”

22

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

A 5 7 P ] 53 2% A TSI A s e e ] BV 22 SR T A R T R A S R i e
1974 :77if (Georgi) AKEHLF (Glashow) $Eii TS, 55 =P A S (E ISU (5) K4
—HE, IS, FRARGER, EMAEmL 107 ~10 4. ESEhE E3EE, B H A E 5
56 AT W DI 2 DA A IE 08 IE S 1A AR s % o U B 10 0 pal G 5 LIS A A 32 KRB 1
P R R A Bt R Ko BT DABRA 2 P DI AR C <A77, <7 ) HOR S SAEAE I B )
ALY, R pal & SR FHIZ 2SS S EWE T . JATXA G0 S R LT 4 5
TR, AT E” i E” b AR AL EATI, AEAK, FURAEIRIE BT R
ARG RIS I AT H T o

(0] ZFEMK “BA” BFER— “E” Bk
(1) o« BFHZEW “Z” K55
2T “HEAE—, —HT, A=, ZERY. TYSEImEE, mRURm”
A7 FORHIFEH PR CRER” ORI IR AER T FATHER) C9HE T Sk, M1 CORT
T ORI T AR BTGB T R AR R AR AR SR, e AR T IRATTA MRk B .
PrEL « 27 g E P RTui < .
“TAEE=, AT RoRHERIE LS, T R AR A AR SRR R R A T AR < =
“=7 RAtar =7 RSEAAFET 7, BIEARR ESE AT CHER” ARG HARPY,  CHER” AL
B A AT ISR A, AT “HER” ARG “ =7 g A IVERM A 1. — B THIVERR “ =",
C=T AR RN COTFTY . HEIR AT R MO CR7 I CRET T
A TH: “HoEKR, KK, UK, TR, BPENKR, MERL—K” . XRMTLEZH, i
T2 EM N7, BN, “N” &S “E|”, “R7, W FFEHIRE . PrRUh E AR R,
o, N7 =N —=A Ko P EEASR “R, i, N7 “—=fi k" f CRAE—" fBARKK
Po FERX=AL AR, “H” Dy <BIn N 0 CBE S, NBE (B0 FE T, IR (50 35 TR il
EN, IEWMBHE M. A2 PrELREREICAE, e T “R” 10 “rplalfk” geipftay <~ “ N7 LIgE
B, B AR RIGRT .
AP NEEH, #IER, REEE, EEBRY o XU ARSI AT 7
SE BRI BRI . NSRRI g A2 26 Tt 2 A B i AR el . AR REN
PR RN HAR, ARELRIANK HIRONEL, A REAEAA R . RARMAGT “1E” , ARAREKR
HUAIR AR AN 3L Ak
ig: IRETRMNZUNIAS £, NFHBAEARRE E, NEYPRZZ HE “BIF” AHE X A
KT “hiafs “BISKRAER B, EMETHIRRA RS B YR AEEDN B ISR .

(2) - EEZTIHERAINREMA “E” K7 H RN L& 02 ERT

AT R NSRS 2 D AT —xF “B17 F0 “BH” . ARG, XArgg—, MRorE M, X
Y5 T BEAH TR AR SMANEL S CF JED IR IA RELEFF% MR — N INLATAE AR E S 1A SXSEARIR A 8
FAEs] 51017 5 ORI A RedEr FLE M I RoE . R Ut,  AE(T 3PN A RAT IR S 0F JE S
TN /2 DA T O < e B YA 0 o | 2 0 7 P 2 N I e O 9 R I
REFIZ D A TR AR PR A E o SR EE 5 0 R T5 10, At o K i, SR S5 4 f AR A
Ea o O A A N e WA R /) A N A A R S 14 G 2 3 PR = o Al 5 W AW B 4 1 S M A 1]
CHHSAT A “AAT A (T

RS2 HIRIBH, 2P JE BN AL IR P 7 AN S AR AL AN AR, TR AR BRI, et AT ifE
11 PRIV SIS o R/ A 1 SR I P 1 o s ] 1 0171 s 1 S 7 297 Y e L PR
i 1 e e 11 VD et LTI 9711 = 0 2 U1 PR N 2 A L L ORI

diif P, SRR I (1 SR RES BEUE 1 A7 A (¥ 0 BRI 78 0 1) 2 1 PN A A 2 /D 7 %
AR EWIT Ak 3 H A G BT R e R “ =k, 3 kAT,

AR 7P JE AT JE T A AR A BE AL AT AT SE A . betn, —Xfet+ Mle™ ME S| ARELALAT T SEAK, T2
PR B HERe . RAT S NI KIFFp&lifrfe ik, LUFT 7 Pl a4 sedl e Mg A TH. [FFE,
2T AR LT, RS 3 si(ud) &5 G 7E I, il 1S H ) 15 s i w4,
XFEA B A AR e B K G A R Fp, A sk BIZ00h 10° 4. MR, 1AL 1 ASEIRANRE 45 & Ak
NDNAR]—MNETC-- R, HAY5 1TAKEIRE T 3 F A R &0 1 MRUE IR A BEARZ

23

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

TN RARETEH 1 ASBEA T St 2, T AU VF 22 JE K P RN JZ AL IR A rh ) . BT LAB 7 3.
“BEARKERSTL .

ML I, B 5 TS AFAE AT — AN SN A, B “—7, #OR I <l BOK BRI
WITTEIIT, FE “TE” B) “AT7 , ) “ArS” #4008 “BLa” I, “HMARSESAFKAT, #id
A I, AR 141 = 2 PriB i ek, &mtieZ 1 “idd " BAM TR ERfr. & i
e, T ARG R AT R AR, I T, AT T AR AN SEARANAT
BBAE MR “ =7 KPEA “ = BT EAMBER NG SE—R, “HAmRR” . JF e mE s
SHIRER, AR “P LM o S G AN SEAME

A TRV Z 2 MFAE, A2 A M B TR G55 BT T1 ) o X2 WY A O 454
ERETFIER G AR, A, SR TSI, s B R .
2T “—HAFRBEZE” o T, & CET WVAZE AT TR S, T A A TR A .
] R AT RS AAAE I 0. AR AT AT, N AE S E L S B, RIEE & “ 1
B Z 38R, BIXSLge— R CFE R 1.

[vl. L7 (BEN\H) (5, 25, =, =5, =, 285, =, 2

AL (G2 \E) AT i b A S R I OW S A K 0 RS, L1 RNELE 1R\ B )\
P A A AU ) R B IR R AR TR )\ ER 1A 2% SR ) AR AU e A FAR S A A R 1Y)
H5. Szt “H3NAE, ARWIE, WA, ” B M NGNS A S L R A2 4, BT DU E 41 &
ARSI G [ A8 A JSHE D A ES 45 A4 RAS ) 5%

FLF ATy NN HIA T =7 M)A A 3 B0 & R 1) B 1 7 3o 3 i PR AT AR AR S PR AN 442 P EARE g A7 41
AACRUR I, w2 O LA R RO AR <917 0 “BH” 2 %, BIPJE P IH, P75 BEXY L X ER R, B
“HERFT XCURE7 HPTERRES R ZAMEEE R B A, TRER P E DT I YE R S S AR TR R AR
ASREILA A AR g7, B A X BT M B 2 RE 5B “HRIE” g
A REVREBIMLAF AT R A E AT 54

FrEA, - GRS BE ST A7 A ) S AR h i X P 5 AN L AR =47 4K Frel i) . 3K
Bt AT AR IR 3 LA BRI S A\ Rt XA BRI B - -7 SRR <7 SR
—AMES IR SRR ¢ AR o WIEEE, REEEAE. 3 B MANTT 2 ALK BT .
TEXAMSLIRICH, TR, ORI o XA 3 REM A RREMMEE
W PR ROV 5 4 ¥ k(R AR, T T Tty O 56 D S R ) R U TR N R R R A A
AR BE T

R A 32 AR A A AT X R P S EF) A B AR A A AR R R SR T[] o 2R ) SE 5 A S B e [ 4R S A
ARG R AR NAT L HRIX, AR SR RANE . BESFRURGESE— RV LS LS
AaT, KM I EATEH 23 R RRPT, EPm AT, A D JsU N %o AN AN, AR o, T
TR R 53 E o (B AR Bt IR S0, o AR 5 B S AT 1 e th TS TR I 8 2 A B A 5 A AR AL 1
1M R REFELE I ARG BN R AR R I 5 X S AN (K R S AR BEAT I, DLSR AT TR AU I S AR (3
LA K JE i) o

. BTUL, J\ENHSCRTT 27 Y — A A BT A B BRI AR T . A pldX A ] AR R 3 4R
SCAE, B “BA” “BE” AU “elElk” T AR — AT FERAMA BT IAEL R . (V) R 2
(I A S Ay S AR A AR BT A D\ R FE SRR A BRI I ELHERE, AT S (AL A a1l o i )\
H B AR B AR B AIR SR, FSCENMSIL TSI (%) Brdle R .

(1) » HFARBYFWERE, TTYRREEWK. TSRS MEBIKRI. ) EaeH XM
HEB LA FNAR 5 2225 L S P4 358 1) 5 46 T aQR SE2 R R AR Ak 1)

S A R B SEAA R A T SEAA, IR GE R A DA 3 AN ST ST, DU O S AR A S A

ERE . TR BRI S5 R T X0 A
«Iyo —AHL 2 ANEER TS TER:

X — AN R AL S 1 SN B AR R — ML R M. Lo, SR FHIN S e,
SR — AN Te- BIZER IR Fpigsh, 1M i Fet WIMEE AR Fp Lo JiE—Ae- FIZE—AN AR FpAil—A
T AR A% CES . FHe R AME 2e- FIZEKI 2 AN Fp Al 2 A FofT 4L k% g5 . WIDNA )
—ANIEARGERY IO AT IR o B ANIRE AN — AN IR (103K — X6 5F i LAAR, R )3 b AT — AR IR 20 1.

24

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

TEFEIX AN 2745 Bl J2 R0 P 2 ] St B e — e AP BR IT ok, I HLARME T 5 M BE L, AR TR R AR
A b 3 ANMZAT R T2 11K KB IR 3 1 (AT 3 45 T 1 T DNA AR H 82 2R s vl S8 st /E . X,
ML AEY: K, (H=O—H) , “H4kik (O=C=0) . %A X 4t4: %H=pg, TAMY, N
IR KRR R a2 B ALy MRS, FRA, I EHERE.
JITAT 1K S 2 R T 2CH0 5 )\ MRS [ 25 R TE aCM e . SEE55E 28,

Qro 3 RBIMEMFER: 3WRILPER ISR REE 1 ANEA RS 2 SR E .

Wl 3AMAFEZIE (4, & 25 B TTMEIR Tp. 3 RO BIBRIE T R DNA ) 1 AN T,
XMEHEERE R AREMERN. Hu, FHM 3N R, Y, WA, w1, ST
%3¢%@%:ﬁ%,%ﬁ,E%;%Wm3ﬁm&;%ﬁ%3¢ﬁﬁ§%:ﬁ%,%@§,%ﬁ;*ﬂﬁ
@%Tumq W, 23 nmifmck., F 3w “HE, CEME, SHEABCIR TR o LR
“ERA, BRAN, BXEAZE” o &5 MAKSE, BARgsr, EREH. EEERN 3 X EN, &
il EE NI 3 R %: AEPE, WE, ook, VIS 3 FRak: 4k, PEAK, sk, U

B ERARTELHIEER, AP T SR BRALIT . Mkt — ) MREL 4 5 & <l
B ACH R — A = ARG, A, WBE, &8, B, MEX N =MEN =41, =4
K, =M OO, THER—ANh, =M T2, 7 Xkt 3 257 0 465 # 1 25 t
N\ R E L EEE,

B BIRBIEHEA:

JUEMAEAT— 3N 3 TR ERS ARG IR, M A T U @RI Rk, 13 3 21
BEAURR T DB HY N 3 N2 F U8, 3 2, hEMLEE. 9 bR g0m &% & ek
EHIEZ N 2R, 3 2R ERR M B HIA i s — ek, g, =4 K, M, A e &
or Buf, Xthe EXRMI30HE: LH, AR, B #5W: 2, &285E, B, J25 e S
207 3FIRAS: WA, WS CPEE) L BT, 48R, X 3R “BIBH” W A ¢ A4k
AR AN A, R N\ B SERIERRE, ST B AN, s, =45,

«». EEEHRA,

DAL 3 Ak s 2 Fhat Aol AU 1 202 2 a8 S TR E 1 AN s n—AN s i) SR 7
H i 222 EREERA N, N2 2e-5 2 ' PG, RTHPTHEE 3ZRNTFE, RS h ruibpser
JER . —ANFEWBAERETE, AT E, G5, AEEZ S50 5

&vo \BHFG—ANHAHXPBURE-AZWHRNE, “BE7, H/NSEK B EEETT M
— TR FA— B RIEY SRR, B “RE”

JEMAPI S (FEEMADUR) LR &, PR, iR E, b hZR. sofkfE, A5k,
LA, fik%E, FXR. IR, mE, hiEs, EmE. 8BE. KE, BE. RIS RS, U,
FEPOR. M B K K ke e B\ M ERIGCNRAE, R F ER AR N, AN
“HEY (R L <Hi? (M) PREMEC)\E SRR, S AR TR S VIR BRI . (5
2 FridiEr, ARG, SEATAIR T CUE WIS, 267 AT )\ A RIS, i 57 17 )
T T W, BRI ) AR, XL ) ENE R . \ENIE DL AT 138 5 7 1) Bl
—ANE AN B FEAS T ). R8s RS R T IR G, R AR hy KA, Bk
IR ANEYRET “TRART o RN AR T AR KB RGIEAT I I, AR B

2) o FEHPEM—NFHYMREN LA BENEAR A K. )\ FHEl 2R RN X KRR R
THRFYATKEN CEFD ZUKMZIE, SREMER. N —HRE 5 —H$R-FYN—FREEZFA R
ARKF— R
o HITHE—EHN “--7 X “—7 IMMLEMMF AR, GG A SR S RMER)
WML N ABEE 1 2R, sl «- -7 Ay “ 7, iy “ 7 A “--7, RoR AN g N ERES
TR NAR G BRI R AR T 2522, m%AMTmE%T%W%WEW$”WME% tedn, AW
NNGERKT RV TR “ & AR TAE” AT <0 28R T, A GZAF AN IE 41
??%Tﬂ$ R AT LR BT 1 idf 2 ) AL PR EL A ORI AR RO R/ INEARSE T P R 2R — e Al ) e Je ke )
CRig) IMUAHESE, Fe i st OhEE, A8 Mt CRAg, #438)
@y, T NGEWED SMBRER G AN SRS AR L T IEBLRAACK I . (HZHYIRGE
ATRIIMERIL, JEFYIRIPEE “BI” “BH” D5t BISF G 5 AESN IR T T, B i AR R

25

http://www.sciencepub.net marslandpress@gmail.com



http://www.mirrorbooks.com/?p=6345
http://eddiedesign.spaces.live.com/view/4102.htm
http://eddiedesign.spaces.live.com/view/4102.htm
http://eddiedesign.spaces.live.com/view/2496.htm

Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

[A) A (K ke 7> NG5 AL B AEARAR BT RE (1 TR, i N OSSR (1 S F L G 1) A A 24T S A 8 R AR AT
P AR AR AR B R o ARATTAN DR BN I A AR AR A FE TR “ T8 AT IER IR Lot (I BEAR T
HIGRZAT “ RN, B0, ZOpr SR A I M2k, I B2 ER DU & AR
KIERITTIE, A REZ I FYR IR E BIILAT

R TR R Z R, DR A RRNEIRETE, FE AR A R S, R
IR AA AT REIE NI B, N\ RBRXE R R BN ER—MERTE. 5, KR
HEiA . a8 GREMERIN. (2 piss) BEERN, Pragt s, By wse, Praghiilfoxt
AL IO A AE R R . RS B O TR SO TS SR AT AL RN, B
BEAHTLHAR . VA (R LRy, P TN IR 45 R A mT e RS o

Gy, HITEHMGIEE X, AR, 7498 @R TxF, Ty EAEAEVF 2. HhE]

WA E AR T AR, T LAV N2 Rl X2 i, EFrRERA— XU R T — I
FERIETCEE, BRI RERRMSLAF RN R R 78 P AR e ST AFAE I S # b e ] 1 )
J5UT HIJZ IR E 2 ARG 2 . Bt IR, RT3 30 1M UEh, (HXE DU R A2
RAEAE v ith =R/ S

b ErfpTg, ARSI T p §A 2 NI . ITELEORAE R SCER (K2 J6HT 1100 4 K
JVENAAZ Dy 64 B, KehE 13 3 AR 6 32, RIREJEUK 3 2 1 3K 2 BB A AE RO 1 Hh. K 8 ERAL
64 FLOR PR RINE, 1 E 3 AR 6 SRR T AR Z I B2 SRR Ty R oAk
i CKKs 8 AL 64 £ (IRFmEh, th/\m e+, —<WED .

(ESEAESCEAEE R, M AEREE, SLTAERE)E, 8 Bt MAbfIdleE P, 5, St B INAE
J\ R AR A 3 7 1] )7 0 A A (K, 5 ol A i oAy T T BT AATTA 5 1) BEIR AR, 5 XK
W MARAIE T H o HZ D NE MR R IR, A GRS SNV 2 2 T R
IS AT AR R i o b, At ARSOR - N R Py 250 A2 AT 4 77 ACAR DU & FVE 2 ORI P i A I OP T
FIEM R BAL 27 I, 5 BUA ST B4 A AP A 2T 2 AR U 1 A4~3
ISR A (8 S LRI, AR e FE e R i 22 PR R () i, S0 Bl (R 0 o ot LG o) L (1 5 e P A
RN IBHAE BRI BN . “REANNE, NFELSRE” , XN /N\HTLEN IR

(V] . (EEZY § (BHZ\H) ; 2T 5L TR E
(1) . Z2FREBEMILTHRESE/\FHERBBEHRYATHNTWEREARLE, REERBH.

YN B, A B UE AR, RBREPACT AR, IR AL T R A
RO, A HA R TR T R RS AT T T A KT AR “ B B
PIJT IR ARG R o (R PR, BT “TA=, Z4A&RY” 5/\FHE “PIENR, NEAENH”
KIS BT -

KBIAAF LI 2R MNEIEF 5 P R I SMER BLFPAR S FIRAAE K A A R 22 K
J&, IR 7, B AN H S ARk T FrRCETETIE “B17 “BH” BUZ A S 1
CPHEH” o 2 AR R ELAE ] Z RS AR 0“1 “BH” o 2 FARHEEESEYAES K
ERAEWRT, PAREBERKKFEL.

AL F #\EE N E 2R F — M BEYAMER IR “B1” “F” 2 TR AL A2z i), 2ot
WRLERT B TR IIRE T B ISR K. OBt AR T2 KB ARRAL T AR BRI = . IR E SRR
BUAE A AR AT L T SR 7. BT RSP B XR BB, At
SRy, EPAPURAE AR, BT sKIaDAhatt o, FE5K “TEh” A IR o 5T 2R
AL AR . TSI o S Tii, BIESR AT CAREERRT . “HiERET . C 4
37, AR o U, HURA SRR . WL, R AR RN AN BRI R
fhzx.

LFEK A7 W FGRH”, FK AL o IR B AT OB, B A sAL,
KREFEE” o FR, OS54 R0, Zdd AL A7, i F “SLREMT” /<8 BARRL” o Pk,
HENNEGFEK, “CAE, 2T N7, “BHE, Bh, KL, 777 &5, gl UE25E5E &z
JASCEREE . PrE ALyl “BAA” , LY A RIS 2 T SCER “ALR” ISR BT
DA Z AU I SO IR . LI, T R 24 75 A TE TR, RUOA AT TR X AR e R B (1 A e 5 E 1)
SE, WEEKEER, M AL,

26

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

BUR A BE AT A, TANRES IR . BEANGEIR 9 L7 PRt i 4 3 ERAG, SEAGEIR [ 212 1 Pr4) 4l
flsantt ey, BUSAE AL AT BARRROK T A2 FIMMEE AL RA R, mITEE. A 78 “ERIT,
FAFEFE T , 0 AR T HRERANN . XK, — LK, HRIFTiEmsh, St RIERITER, ik
AU, #ARE TR A CRREAE X T IEWITAR MR S F I B A DAL “ RSB
55, MEATICER AT .

2) « ZRAHR: EFMLFENRR LR

BIRE TR TR RV RBE S T W AR o ABARATT 2 A7) ) £ RN 7 125 2 % S i) A2 A
o & AL 24 I A 2 MO S A B B G MR 25 FAO A8 A 25 HEWT T8 L) ) AR S AN 25 R o

22 MUK ) A S 2 S AN AR DAL (1 P 2 U M3 WY =4 2 ] 1 B B 7 A2 A PR BT AR
ML MR Z D B A o BT LCE T R NEYIE RTINS LE MRt 4ig . 27 “ SesmI A,
ARSRWT; SRKAE S, RggAE R, ORI, S, WRERT . “RIBEERE, 2w, KT
BREZ h, Wk, BARGZ N, WAECD” . RS, S IEAE, NIEREAN &5,

1 o= 0 N 1 0V w7 il 1S O 2 AT T 7 R NS S S 7 R ) Sl
MU AR 00, IWBEBHBGR, PRl BRI, FL T8O RAT e, L7 “wasalni”,
“OPTAR, TN, CFERBMET, CRH, R, R T, CFEmE, HOWANZARKR? 7,
“ANTAEASL” o JLTAE GBI ATRLE . fLTX (B2 TrERHEME e  “TEHEREM
R, LR RO L LAY R IO A AR, DRI, L7 E i R AR OR T 224

(3 » BTEZH (REUEEET) FETHEYERNE LN LHEUNETEES T NN LE—. Z
TINNFYI) A" FEAMELE]. il Pmken s A ROT FEE AR, U RI R, . AT
T, HMEG ARG, KHARTE, & FAIBEL & AAR, BUEARRE” W SAAReE, WMOSHEAE, RISZRE
A7, CEETELY), MR TIHA. KA, MET S RERH, BETH”, BN, ETER;
Jukz &, BT R TRZAT, BTET” o W TAZE TSR S, B3] “Ytink’ . B
DZ TR “sprp” o RO, PP o “CREAE, FubASh, TTRIKA. 7

FL7 IR IO b 2B/ A S A 5 A AR AL 1) o AR SL T\ BB S0 B “ TR AR
Xl (A B, XA R AEE RN . FLT NI AR ARMEIAF . I 01 S B0 i
e —FF, BRI A, AL 16 FHIA MY M2 SLR AR A Reik 2. Pltk, 7EL
TR BA ERTREVON IR “ EARARR” MINAEAR T (ISR AR LF 2 AT REB 2. PrLhfL Tt
“ERSTRARY  “ATmT ADAANETAT s “BTHEEGE. DMNEEET 5 AR, A
AL, RzAm” o ke “bas, g .

€4) o b i, Ly AR T\ E RO L B T R AL, A U AR . (HAE S T
T, A SR A o) AR A A Tl R RN P P A, AR A 1 R (3 B R At R A
B “B1” “PR” BABRKERE. TUXIERLE T BRERABOCHEMIEITT . &7 %0 142 2 1E K 5 1
I [ I AN IEAE 1) s U DN R I A A R A i, BIFARA P IE R —ER&HT
RAEGAR T ERR . TLLE T3 “Dikiiik” ;. “®EHm, AR “HEAL, KEAE.
B, WEAGT s DAY, MORTSERES A s AR, HAEHIEGR, MURRE L
B, RIGELEZAE” FE.

(5) . ZTEHERB “PifmH" Sy, MAEYAESRMERTRE, BRERFRA. ZABEH
EEFANT “THFRFERRT UK “KREARZ” BEEE. ARG 2R 2 W 2 4UESEs . —dLIEH I
', R R 173, SR AR e T4 1/3. Prek, ZPk Bk YRR My, PABS
KJERITI AL (At mD ME R Bfle B, &7l “HEAR, FubAsh, TURA” . EETHK, —
DI IE S A TR RE [ IR b, 750, A5, b, WA, RSk, Jh50, Hh%, 5k
HH, B5& SN WS, 55, 5%, 1 SR, RZMENL RFEAM, RKETT .
PR VAL SR U B 5, BN IIOHES), Pt A eAs . smif <387 A« U S IATE N R
SLH— “HT 5 OB AHER L R, A RETE o I H R

27

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

FLFRMNNEE ENRBDT R T —E 25 3, 4 JWPIRS AL IPIRES . S 1, 2 R
A MRS, MRER S X2 )5, FPIT IR E N T AL FER “PEZE” . hREET
) “sprh” o XERCES@RMEEZ . LT BT, AR B2, B rmRe
MNP, AN s P AL A 7R B, AER IR TN AL G
/%‘I‘—E(i’ i*&ﬁ#ﬁ’ “$D|%j:ﬂ‘/4~’\7 36?2369%” ’ “ﬁi%?}ﬁf&ﬁi'fﬁf -

O R /5K § o/ (7% WS 7 5 o e B AN E LK 2= ANE & U e 1 07595 e | PR L S

FEI LR I GE S o M REDN N 22 A, 250, A EARL, iR NP T o/ P S if
(g “ANARAR” SEBAE SRR B IR SR IERT S AR AL BR B SAESR . WA LT AR \EH
EMRERER, MWL TRIIFR T SO RORS .  “REHMB, EHER; LRUK, RRMR: 3)
RN, RWIRWR; TURR, YUES, SXER; ERBE, EHRE, ZHURAR. 7 .

L, AT RGNS BE R HREPRIEN, RAATURER. Kt “HH, L,
R, 57 UL “PH” A7 HOEA T BEAANREARE1. 1fL i “A24e” W “FER
5, AEHUSIE” o AEGEISMBAIXR “57 R0 OB BRI T HBERIK A RN A FRE I IR A R R . D
UE, AR N RS A S B EOR U, MBI R, X288 “57 1 I AR LP 2 Bl AL
(Ko J\Eb P AR /AR T AR M 2 A 1) 8 A AN 7 g AL AR 3t T AT (KR DAISE, ZERE “4L” i < 4"
(KRS AR A 5P AIE I o 10255 F RIS AP RAOK A RN EAR . 21 “BUXAANEE
B, BNALH. R AGEA, Mot AP

(7Y o FLFANEHFERNRE, FHIOAY, R E—VIRANE, BF HRAEEAZK. HEZ
THLTHER “—UER” RRNFERKA .

P RRZMINRE], FUAL WA “ 1B Wi, IF B Eei Y h fAAe  SET J
XN, Pk, EETFER, FYRZRLEEE W RE, THMAMERRE. UL TREAY “Wifi
W, “MEZ SR, AL ? 2 5k, ML 0 WS “RE ISR o TR TR S e R .

LT BN EFR T “HRRR” o HE, W\FE EATLUEH, IR w7 B ¢ W —FE,
—ANFYN BT HEAR R R B AR, FRREAA AT 16 TEH A REIA R, X 16
— BB AP 7 IR AR A BETE R, IX R O RIEAER . B BAEFL T BAR BRI “38” L
R “APR”, “FIBMBR” BER “EHRERRE” . LT AAKIN BT 2PN, N
N7 WATATREAR R “H 17 o MMBANRBIBEAKIN “H 77 WAy “DN” 1, DN BHHZ
“BT7 H—ifie Bl sont “JUEAERL” , Fok “XCKIE, gkZaith” , dedr BB SR .

LR RIEAT, 1 “VUNATE, A9ER” BKBRERMER MR “AEAR” K,
LR EE e AT AR AR DN AR A A 2 T AN A i AN A ST AR G NI S 3

(8) o #iik: AftAZETHATXGETYIIMEE W E R ZE R 0E?

T EFYIIAN AR L I AT o AN TRE] T ANE D EEXHZ S (0 FOke (K BRI s ma A HE S
HYo ML HT R IR sl P i At FLT 8 R BSR4 A T3 K IS Do 0 S 4 S
RS ERE B . T RF BRI ER KIS SR T — NS SRR b R Lt 5. B4l
TN FERAEINRENRE ) 5 Y B Ak (K SRR/ RIS & A R AT

AT AT Y EAL 5 PR IO FRAK IR, J BRI EANRAT (14 Ji DAL R AN RE A2 M At e A 24 I A e f) AR
e S AR SO i AR AR o IR T et 250 BRI T AN LR AN £ S AT S

FLP AR BAR “A77 Wk, AENET P EERIRIOA TS . k%, IEMANEMES, “IE
SIEN”, YOI ZHET N7, COROZIMAZA, CRETIEANT B, K, RE, SFRE
o XMPARBRHERUR NS BN P AESTLEIIE RAEGE. FrLUR A RER] “FEHRIA R T ik, DIk
VK (s TR LAY NS

win, ANRREfAH, AT, AAL. JubmEq “9E” MRS, WEET, L7/F “EN
B A SCE R BT N BEARK) “ ALY REBE. X2l “ B AR R R i A

€9) o IAT, JfL, KT, #3Z, R, KNRSESMRIBEHIMERIN \ B R HI1ER
L)\ B, SUR AR SRR R R I A AL AR AN R SR W AE A AR . Tl
AREAFEEN SRR S ARG R s R B B R S I\, B U, L3I B B TR SNV E T 5N\

28

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

K77 X5k . BRI TIA AR e YR AR R AR “Rw” , N LBE ) BTRE M BIIOR Ei A 7500
Bt “EAEEE, AREE” o POl T BRI R S BT T 10 ZEM (B3, SR EEAT™
AT RIEM. ERAEAL AR 100 ZER G T RBCAXT ()\E) P EA A%

TLEG A, ABRT (305 ~ 240 B.C) AUSL 1 BAFH AT Ui Al 7 HA it St A K Kt 5
PG RALKI . YA A R AT A SORSELA . A SAL S I R A AR FEAT A I A R
AT AR 14 B H T0 AT 158 52 3 1 24 I ANt S R B (AR KRB 4, At i i 7] [ I RO AR, AL d
R . At le? DO SR a] (AR R AT v e S A R R (K SR A Zh DA, 3K B\ B S SE ) (127
AT T SRS

FARH TLAT B2l )L HE A REIE AT, ol BRI s T T B, A4S )\t g8 R T AR A AR 5 10 14T
File AR IAT#UUREERE b R\ B2 SR DR R BRI “T7 007 “RT7 “Husg” “ 4”7
“IN R SERE, XAEAS\ENRET RSN FRIAEON A, R RS S A R s S T K O A
RO v, HA/\EREREE M ED RN, BT BB ZBYAS ARSI NEZ S, BREE
BEIGSFFYN “HAE” M R CEMBAD 7 A “EE (FFE) 7 4 RKSE. 3T AR,
B T A CAS NN R ZSh, B ER] ORI A7 AN KRG .

g BR\Irpn b TIXVER FpE, ok B gy, HRCR BRI B, EUE TEIRMARAS LA
J\ER] S e Al R JEE Pk AT AR ) PO . E AN WL, IRAE TR 5 22 KA KUK 27 th A 5 InpELE, Rtk
B A= BE R AT 2 i P 1 DN 28— JNIMRAS (SR B A6 A0 A SR Lh ik, XER AL INIEIR R
AP . . J\E 2 SRR JE AR AR AR MEHE R 128 L 2 IR R ). B = N —
X BB ARAES B 5 iR ANt A R 2 R 2R A 2% SR AR TP JE . 3800 B X B AR IR 2 )
2 MR R EREERE, MFESREL, EMEEEART . —MERKIGERALRSES—
AREHLZERHRABH SR

At AR ERBEET )\ EAREENE ? Py b P € Y46 251 1 58 1] 1) D) AS 210 (10 ELSI AL BT o
b, HUEERERTI L BLANALE W IR0, ERE X T A A SR A BRI AT B4, A )\ EARA]
FBE T TR T AR D BTN BN ARRI AT EDRAME “ R, A “ ANz, REE” . &
Ly “BRar” , Jful: “RFTR, TPEel” . Za00E, \BHHpBEEREIIED 2000 4L, b
IR CBOE R . ARG BEBS T I MAT I BLZ BT, B2 R SRS MM, Rk BRI
0T Sk JVE RS D KIS ARSI A 1R SR T T e 445 L — B R (1 2 I 1R DD 1) 5 R

€10) o 27 BRSSP AR R “ AR B SE” A L i e ifil” IRARAS R . (H2 T BUR#
HEYHEARRFAMISRE. L, “RIGHENISE” » “SRRAET, RIS LE” o “HroRZ i, fome
Frik” s “HRIEAT, SEART ;. CHETEOUCR, BB o Cihl4a, AENET ATk, W
A 5FE. P21 B NE R REEA R W REAAE, AN T I AE T FR A A F R R AR, R
SEH LA I A BB AN RC 5 I 251, B Bornid 7.

1L A\ 32 e 1) b PR AR PRI (1 e i el i e A A A [ P mT BB g FX) B BRI 2« 3K
LTI (Ghze)\d) BREEERCIEITT o KA AL T AN AR (B2 BETh “ R .

[vil . 3= Rl -

1) o Z74E GEIEZL) FREPTIRN 38" /0 NEBLE DGR FH S a0 A BRI, AR E]
VIS R i de 2L 1) ST COIRRL SO 3 iz SR 5 A SRS P (K LS SR e T A (M BRRED
A ELAE AN 25 2R

fLyEal (Ha)\E) B XA E VRSN ED N AR “ BIBH " P TiA L A ) ] R M il — A
PIRIREAR, BB PUTT R A K R 3 A AT (454D [Ae4k, e P e mAe s, %9
YrosE i, BBz, B R BT, B BT R BT o SLTAERTIT (S )\3) I,
A REAR LA IR B SR SRR A A BT R 5 AR T, PRI ACRE SRR 5 I\, B0 ANJIE fi e
MR G A HEN )\ E o AL THEIEZ 300 SE 2 )5, R 52 AW A S B T AN s 4/, 455
RFVLRRMEMETRERRR. B, S35 A0 1AT, Ji6n, RS, 157, RSN
EE, IMHES T (Bg\E) Wt Pk .

2) « 27N “FRME” HRYIPRENRRH) “SER " P ” S5 7N “HE” FHYH
A BB P RIAS ) A [ S i “HpAReah I ” I R B REIZERE) . & FVE BT H S ) SN ARSI R S

29

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

s, FrLOAA RS SR, R “Yen I ” o JLFEE TR YN AR A TR SOE, i PLe A
YA JFOHE DL AR o

bedm, 4 “EAAMT, LA asy” i, E2TNEMEER, ENCEARIONEN, THE i
To HEAELT I EERK, ENABRIFRA S, ZNIEREN, AR EN R EEN AR
LepAZHme, s CENDTE AR IRAMAE “AM27, AN k. FRE, S AmT
B AT RS ECEHN, LR IRaRE, B2 R EIRARE, 2 TARK, XEAD
geph 357 A2 R BRI T o HRMIL TR RS R, RENRBHAART ECLR WA BABT .

FEZTHRK, ORER” MR ERILE, L TER, —DHEIERRMAZAR SN
MR BTEL, B 7R, DN BRI . R, EZTHRNAER, “E8” 5 TR If
WA AT A TAESL TR, “ B3 M TB7 A ABIARK, Jril“ EEEFTERAR”
“MENNG L SR B2 WA, mZ AR s BT R NN AEARBU R AN I
Bl Lok <Rz, A, ek, CANEIOR” FRRAMATER, T
EUCER) . XRIALT \Hpd “R7 BEF “R” HUBRIEENRE. XMEZTELTEHBERRA
RIEKIKIZ 5 -

(3) o WEEAET N4 E T AL TR FY AR RIS & B0 B K 22 50 AT AE AT 145 AR — A2
e ?

B MPEREN G BE ATV MRS MSMER DL, 43— Bl LR & ) fi”
I, ARG RV R RN RS, AU A TURAR . Lelne 2N NZ A MEEL, A,
FFABESTE LW C5e 28R . ML R SRR, 15187, BISTmam R AREnT, 4RI IA R C 458
BN T o AR B AR AU S, BASREIEW A FE AR T XU, B FHMR
LI BPRASMSMER DU “AE [ ST I, IFAS LR NG AA TR A TARAPE Az . M, &
Yo S G ANAS T A 3t — R 2 A AN BT S AR AN SR R PE A 53 o XA il A B 2R
ORI, AVEZ AP TR, Bt LUSCEEVE 2 R IR MBI, T — 0 1 S i 2 18] SO TR gy, L fa
PR AT A NP IR  ERAR A

B FUSESMENIB PR SRS S I N A A LT 6. e, — A AL,
TERNTGUR & k], X2 “Pfin 7 A SREE R o AHREIZANT-IF BAT R IZ NI S ARGy, AR PO T
B ERA AL . 5%, WERR AR, BIFHS SCR A S I AriE 1o

W= e A ARAT N R R O, 5, ST, BUEERIARE Ak BN, s T
HE WD BLE N AR AT R0y SR TIRAE A, U MR “Em il ” o X5 iZF Wiz shias
(K SURI S I PE R AN —FEIK - DA A (R Al 53 1 JEVRSE B 5 10 0 R R ] 52 B IR 1K) o

W, & RERIERTEN ZREZ T AL TR R TEEIRS SER, MENER LE/BIM
PrEYPRS MRS R LA R A AR KR, B BIWSF & A EAE A, S an i A R e fE A
WENER_ AR L BEYSEAA RO, B2 “BREE, ZHBE ZhER”, UEEHEEYH
AR R . UAEHER S Y R RBIN R, YA R AE [0 RO -

€4) o thTZ ML A2 A DAL R AR R AR AR AR A LS o A 2500 S22 0, AtbAT]
FERATAT AR Ty DRI, S0 S0 A TROM 45 4 A2 A R RE LA BRIR S AR R A el A 4D . At
P NENE R )7 RERIR 252 PRI 3= i mh =40 P9 A ) 8 R RAS B T A2 I o AR A B IO E Tt
Ja 2RI BT\, A \E R R R B EPN “BARFFAR” B — BB AR L2
WA FRRARRER . MAVRIBRTNERRM A EE, (SE/\H) BEGMARIERMESEBRMER.
H2, dr oL EUa BARR R R YE, A IR A DURE A ) “ R0, SR, 7 S5 JBAR I IE A
AL\ EA B A O E AT AT AR S A B I T H o [N\ AR BIEAA A U T H N “ 5
AR AL BB, HREI R AR AT B IZ SR, Mo NS B A AR ANf e PE AT AT 24
DRI, 6 SRR AR AR A W] LA TR 14 32 WL V2 AN 2 56 AN ] T A 1 7 22 M AN TR] R ARE o DR\ B B it
(K ANVERAKI R UL, I BT b IR P b a i, A\ Vo Bl . [RIIN, T BT
Wy e s A A A IR 1R i ARG S RN AV 22 (R ATMADATRT T AV 22 b o S0t BT AT [ 2K B A X DA Af ) )i Ao

€5) o A, FHO\EMSRILE LHEM F YA S M HER PSR BN BRI IR Sy 2 e B E - e
NI K REAE R RO N B (135 2. A, “BHER N7 o W ASIZRN? RO — M)

30

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

(G )\Fh) 3 AH % 3N H—, RASHLIH) . B AEEIESLR0M AR
Pi, I TEEREMIBME. H=. H5AH. REMABL N T “BXEE” , FSH2\HEEE
BEWN DERIE? AL, HETX “RARKIEERARRIAHT I, FIR/\EEHE SELA Res B8 BN L 5L
BWFZET . W5, 2 TERPE (HE/\E) KA KR B4 1E R RS+ R A AN 2R R
HERHEZ —,

PSP 557 AV @7 WA & D 0 el i 111 M w1 e ) R LN SN 12w 605 S SN D DS 9 1 P (B
e FAE R 7 BRI MY I AR A A AL T

(6) o &itk: B EW N, ZTMATHMLARBEEPAHEEY, BAELERMEEKRE, RN, Z27
MATFHREER (FPUHZURER) WAL UAHEREAMNT, TARMEHFH. mR: 1%,
BETEEFWENNZUNATEEFYMURRLE GER, 2%, BEFEEFYRLRSIE ML TE
HHEYKWRESG AR, 3%, BEETEEIYRUEN R “RE” N FEEERDRL PR “B
A" “RAR” Gk, ME-EMSTEENFEN LA IR OPER) MBHEERA, 7 ERERHE
HERIAZ L

e b, REARMRE “ AU A7, MIEZE “Hmit” “I8h” gaxitl, ThEAEg e
il K G TEZR W LS B b AR A e . dise b, A ARUBAIT N BOREACER I “A” “f
7 R T TR . TR E SO R SR IR AR AR AR . LT CSEIRAN, AR . T
ALy i (e A ERAXI AR CNEANE” AR HeRE A, R, WA
b, AOSCERN 22 0 S5 5 AT LR 5K R F AR N R E AN (BARANED) o RAFFE. B
e BB R R RE - X, “ff” “iE” PSSR B AR P, D B AT,

LT RILT AL FAE 2500 FEZETE RGBT AT T A maE ) e AL .
RN T B AT BLA I BRIEIZ R R Sr g8 AR G 7 BRI SR 5. 210 “Ptln 7 “Mix
FHRE” B RLE “ A 2 35 5E 7 Tl SR TR Z . L7 WO\ERAR L rh S 2 A B PAE A RER B BEvE AN
H “CEARRI PR MHE R “AHRR” o Siiscet il PR G St A K I B A B, AL I
FHIE L B ARIE W A3 SR A o

ZTAALTRBARL SR XL —REBNTER” KRR ZAET: TR “BIFHE “Axts
BEBTHETMKIR NI T FEWNTES “PEGE” =& “=fA—&” G853 FNEE. 5—J5m,
HY A G 55 FRIAT AT B “rhla k" MESEH =& , R “hlafk” KEEL el “H
FH” PATSS SRR —ABEAA,  “oRDARAN” o (HE EEIAE, ST “f g — B [T 7 A T
AN R B JE A N AR TR TR A7 7 1 KA T 21 AL FF I 4 REABOU 2 L8 e e KB 1™ BT T34
A AR BHIEVE RN SN2 P [ o 2 A 8 BTG 4

B T AE A 2008 FEAE (R NGB CP JE I IR AN 25 280 ) e 85— Yo ff b 2 s O
L5 “rpla Ak R =R IR AN T A, FEA R AR 2 3 ) P72 5], AR RARUR, UM, A7)
TANBPE ARG R R g P B, TS T IR, ANIEE P I N 2 BERRE A
FE— RN B, AT B CIAN SRR, A7 (1 AE BEAE o A 28 BF A il i, AR
SO CEHR AR AE LR T A “ R, B, B AR AP, e O A A
FAAE 07 M CJE” AT . D, 5 A A R R AT I KA T AT

(vl o J\SEAREE H Y RE AR G514 B

(1) « ANSMBRELRT 45

AT HASNZR X R o Fl e I JER, BT p ) 3 ANS S LB T 3 AL ALK OP JE 1A 4
e WER NI HEAORE, A2 T 64 Hh i —A> 6 LB, B 24 3 XA REZ KM 116
e RIS 3 IR TEARM AR p, Bl 3L, A, ARSI (HOAFE) (1075 5
J, SR EEA KR CRIaR” g 3 AN rOERAE i, Rt RER, LAY, RELT
—ANTHEE, REE T HER T HIEEG . SNEA A e Ml et —X/ NP E (HIRHD , JFRAELH 7T
1840 f5)5T7 A ik, LI ANZ T JE 128l XA T2 T — AP i B JF p A 107 FRIRKK
FHREET: KT p N 3TRZREKGIIERFDERTRERTIER T SRENFRAGE, i p il e
A e I — M ILE R R AR G Rl SUAE AN e o B I L M 2 T

31

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

(2) . FIJ\#HM#% DNA 11451

F)\E 64 F5 DNA ] 64 Pt AHLLES, BIRREDUE T 2 5 Z AR 2 ARIZ b o\ 31 45 HA A S
WP AF SRR E . BT 2 AAFE AL 7 B “BH3E--7 F1 “PHR—", B 1AM 6 %, Frbldt
HHASAM IR I AL 2°= 64 Flo DNA AL 4 BORFEIBEE, A9 T4 2 XSPASE I ASH R BB 2 (4
TRl ] PRI RA B 2 % 1 %, G—%MEERS guanine 55 C—MUMERE cytosine 456, Bl G<=—C; 74h 1 XA,
A==JFI14 adenine 5 T==MIFMENE thymine 1455, Bl T <=> A) . 1%k 1 MEIES 1 ABERA 1 MBS
TR MBI TR, 3 ML — RS | AER S, 1 AT LAl 3 MR G A
] (R R e BT LASEE HERIAS A (R 350 7 5 4°= 64 Bl BTEU\BHIAHHE IS = 64 = DNA KA
AT

F% DNA ETC A2 1AM S 1 AMBERA 1A PR MEE IR MY T4 3%
MR —Er . 1S 1 AMERRAS T3 “BIH” 2 X, T 1A F1EA “rhadg” A4 T3
B3 Ko WO TR S BERR A M IR A, IR TR, “RALUCET .

DNA & —XFBURTE 451, R —AN 35051 i 3 ANFREEXT AT 7 b ] 5 4565 e 3 MR AL) BV 3%
PR CBRFEXT R ) 3 ) 7 [ b S BRI RS DNA T — N30 1 ok 25 [ S5 F USRI L RS e o 1A%
MR i 3 SOEBATAS TR T 7540 1A 3 XA E . 5 BRI A s £ & 54—k E, B
TR T NE AR 6 X F . TR BE, B N

Wb KA, AT EE NP THE—NMEENEIER, 64 P FIIE T JUE 20 R
Tt IR o« ST A A AR AT R 8 U 2505 - o A7 R N 2 8 2 S AT (14 22 2 T e e
—ETE R DNA H— AMREEMU X BL X AE —MRE IR ks J LA 87 AL st — 4124 ok )\
R, AR B R R B MR R T DL A EEVE . Bz, NE B 2
A3 MR BN ERYAT VR SR IR, NOZAL RIS S0 Hh ) T RO SR K AN ) 2 e 2 AR N Y
Rt

(3) « Stfrmimes 1 HARABON, BN TR RGA S 1 LU R R R
VB W IR 7 E Atk iing < bt 1)/ 1824/ S NS Bl ST e i a1 -t € A e iV R T VAT WS
SRR, AHTR NI MR B B 2 BL L lixE URSHEII A E 1o B0 ™ 3 I ERIR G K, 10 \Eh 2 5 Bl T
gikd o PrilJ\EEARE RO SRR S, (EEAN AT et e A B O REAL I A A . BT AT
IR IR FD R 2R IR TR B A4, BRI L TE I A ) i i VF 22 AU 9EANTE I S 209/ E X 3
Py ) o IX LA A NI AR A 1 AT AR L RESE AT 5 2 B2 SRR A 7T RE A LRI AR
i

JNEME BT S
1 AR
|
| |
e 1 R
22 == 2 L -ms
| | ] |
000 001 010 011 100 101 110 111
ZREZREB N E-NM
cEEEETEEEEEE Table 1. J\EM el — X4y

(4) . Afta )\ SR ge 5 AR L BT RLKIYIRFE TS, JURTFADNAGHAIEREL, 5 iR
B X 0 e 2R bl ?

32

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

Einsteiniil: “IEH T AR, HRA st 2P EISERI. 1, W EESENRE—E2E
0 EESARTG, Wi, e B R P i A R G R B LR S O, T
RIS ARSI G T AT, AENIRAES L. (e, R TR, B9 FA M2 R
g B i TR SR AL R, A B R PRI GE M, T 400 5 R O I e 8 P e B i 1) — ¢ o i 5
AT E S =R

T U T R AR T SR EL A [ 5 A ) 5 A R CRE e P B R R R T, AP 2 T FR 0] B~ 4
A, AR T A R . AT RURAE A, A KIS 107 R AR, IXR e R e
(K1e WERAE R T T EETTAF I T T ANt WP AHEE IR 3 AN 25 SO 2 B R LP- 400 R4 1) 2 T 4640 T e
2B 4AF ALK, EREA BRI AIIRSE S ? (AR, DNARXURTEZS B 250 Lo, B4
B AN RANE 11 3 ANIREE R B JE AT R FE A FE M ISP NS [ SR BT, T o 2 A e 4 Ml
XS, IXRER) AN T AN BEORE L A5 A4 RO B P EATRSUE M, SR ODUIR i 2 [ 45 A4 it 2 AR PR ) 1 AL TE
IMERARMEA . XAt B 3 LA M AL SO A R R SSALL I S LA

TR EAC RS  HEHAS, RO M Lo 5 )\E R B SERIBH 38 I LA Y o Hfi T LU
1R, O FRoRWirs; sl 1 RoRtiift, O Ron RuifL; BU1 RosMai, O FRoasihai. IR F K
PRV, BERLH ) — AR — ANy (bit) 5 L5 BN S B AN B IE LA Y. 8 AL
bk —A7 10 (Byte) , HJ\UE 1 3 8 R EAMS N . KLl fE i LS A 2 AL A2k
TR A S EF, \EN S e SR AR A B HERGRAT 1 o (ERE CRREAE - UK 1Y — B 07 1
SRR SR, AP A% U, T DARESE KGR (¥ i Ak o i)\ & U S5 8, ECdh sURU R 45 VF 22 1 B e
AN FENE DRI ARt PR 45 SR K DA

T 0L, SRR AR oA B R YA v PSR A 4 B o B P AT X AR, TR X ) \ S ] B A B
52 R FY& R AR . 11 2500 i R 2R YT A ) )\ B A R E L IACRL A A R )
ST RARY) &, R D6 A 5 FCAR AN (1 L AR ) S AR h R I (1 o ALATTR) 5 AN <)
IRZ IR W SRR A e ) RYEFXE RN« =748 ARAIEAT

(5) o J\EHEURFUE ] THESEAM TN R “BR, BB, FRME” MESHRUKRREH . XL
IS WA AR T AR S 10 o AR AR R EEAGA P, BAR L T VF2 0B ilie, WigdiEie, R
GEElie, WIGARNAESE . (ER ST VR 2 DN B L Z AT AR SR R 2R A AR I LR, Ashie, IR H
HOLHTCRE N S, R EER, A2, BYZE, B, LUF, BUAM N FHEIK G IR B S AT, <R
AAMAZ, NGB A" IR ERIAAE. TTEAMN, AF, BHAESAEMER CRREK, Xt
R)\Fh, KUKMo bEREIERE —ERHA MR A .\ I S s Bl A AR I TRIFR T 2
AR J\EN AR — D S B RS A4 ) T REGE IR C . B, B3, tas
B, W2, BEHUNAZAIE T4 5 W0 e o 5 AR5 A R B EE

FRA, S2bs b, RT3 “ X S i B A DU LR 70 A K\ 28 4 AT e AT 2880t - PO [ 2500
SR LA, SRR\ AT BTt K, At =, T, Xt 5 e SRS A IR .
RULH] (e J\E) ALl ] MR AR Re . Ho2, Bt )\ AT E IR U T B, 1EAXT
SEEE R OPJERD IESAEAL, RWERT N3 A AR I ) D X r JE fk (BIRD &
Ferplaph “ =007 KR, R EGHA BEORRE— DA SRR, AR B RERES s o
o AENAR S N EAR B AR FAT LR AN Bk, S =, AR MR I A A S . ISR
AL AT R AN BT AR TS NS i, JE R B R T 17 o

(vl . &EHS®R: N IERKE 0SS KRETT R

€1) o 25004FFi & 1AL 1 B AZ A A G I 7 i DA 2 o BRIV RN S 48— M COF JER) B Ak
A EMFFN, WAGEAREA TR ARSI &, I “ReR” 5 W7 AR IR AL AR
TR T DUAE IR 5o 2 82 2 W) ot S DL AR

EFFALTH B W ge— R OPJEI8) IOt a i R s A AR R, ERN A
W P ML EFFAE YA YA R N B R e P JE (BARED P75 AL i IR 45 6 B “ = A — 1k ” THA AR
RE XA B RREH IS AP A A8 2 . FESMEMMERT, B “NEBRRFR” RAW B
KRR, RERER “RE” , HRAGRETEBRANMEHMIMPRENRSR, T “ErKRiE”
“ERBR” . REZRRARTEAFK T SFED

33

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

XL P AURH O AR NSO R 2835 o BIACRL: CITARBE N2 7 70 17 A# 0. Js 5 At RS
e (Planck Era, BI10%em/Z0) IZK, FEIXEE 2R YRS FZ SRS AT AR ZITE, DR A BLAE
TR E], WP ARKTE W TEEERM R B, 7EXSSUA AR VP2 2 IR ELRAR 7 &
R o

R “Hdal Dok, ARz A S T RS R I UE R A AU . DA BRI I A Rk A 1
GiB. UEAh, AP R RE A N R X SR R, W s SN E AR, SORERER L, &t
S RERIME IR T AN, ----e Wi eI, 2 PR O U B AT, IR AR AT A T Y 4
B, i R TR R Sk, A2 A I R 20 R 1 A AR TR AR, B R ()
Je BB AN E AR M P S AR B AR, BT RO, TR A N I P Kk
AL, W T IXes R, AR B T A BRI S AH 8 2 T, G O A S o £ DRt ] 34 ) A4
URAKE EHAT OB, AN ] R %, AR ANATAEEE I IE I G R

Einstein fith: “fEEEV. —ADYRLZ PR, FEAMEEHR 1R EEKVER]. EPFsE b se i 7 2R HL
FAA, AR, P IYEEE R HOR R T B S WS, AR A
IUAE D SR A6 75 18T 52 DS B FR T SCRHOR R J7 R AR A 27 00 AT e RAN A2 1 T JE

Guv = 8aGTuv + Aguv
Guvs i I 2 LR PE I B TR & Tpy 2GR -sh ke, 2 BIH I Ry U Gy M
8aGTuy W, — B AUAE X 2IAN AT BER A “ =00 1K WP RS E g8, B HA TuviRk Rg & -
W51 77, Guy AR TR AR I 2%, EA T 0. P, JasRE BRIy 7 O/ 3 1524 s | A
TIPS, AFAIEEAgpy, XA T 2 F AP A HAHE R )i e i 8. —/NEE RN ZRIRETGE
TR FEZKER, BERTHEHEREB/ERTL.

%2 RHH A INBEAguv e fth— 37 o R ET e . (H)E .l T HATHEF ) i Aguvie ARk 25
(0, AN Ty — kS 1 52 B B AR X 2 JE T ASIATE B ) B 2 8 e T AT TG B 2R 0, I A e
I Bt S AR FEE AT 25, AR RN )T BEAIS A, VIR A 52 DRUTH S Y S AR 7 o R4, ABTELIEAR
RIFF TN e A2 W ? AR N 2 BAT 51 D R sE - e W) i B AT Ot s BIRABE BT ™ A2 g #4
TIREESS T3 A 51 T AN LA SERE AL, A B R - BT [N Hokig BA i) — X 0 J&, T
LIS GuvES G R “ AR BP TE AR . IUAE AR I 7 R o 25 AR e o AT 58 5 52 P AR RL
RIS AR 2 X st 22 PRIOTE 7 B T 52 2 0 P A V2 AR R AR A B X, Bt e B “ 730 ” o
FH 92 BRI HH 5 R P ke v ) SR e B (AR ) m DL RIS 0 ) S8 A7 280 . AT IERA B 2200
X QI IR FR R AT R R .

B2, REFYRFE, ReBEYZARHAELRANER (TE) , MaBYRNATREHWMIIEES
FREFRZIBAE . NTILE EER I IEZOWIMRTA BT 7 LU R IX 282 G ER a4, RI7E %10 em
DU &) st (His SV BIRg g . X MRR AR T, sMIEREIEMKE %
WA BLERAMIE T, CAMER T REAERE 24D 2 25 B 1 IS SR M B R

2) o AFEAERLERRN G G ER) KR A RIS 2R ) —SCmtsc, 3R TS H
RIBEAFE . BRI . FrafEExs CFEED) =K TR S CEBH T B T EER K
FHEEAN LG — M CPIER) KITEEE, HRXEEWE 2500 FHIET GEEZL) AT (HL)\H)
FiRENR BN BRI R 2T AL T BARACOCH , X E G B H B TR Y B E TS, 4
XA A AR IR YRGS FE SRS KT o
B MEHELIRAFMBIENTERTREE “Hiak” Sam “ =6k 4 eas— e rHEY.
B2 FEN KRB TP E AR ST 2 T 4 KA

1%, RFRIFIE. WnEs FHPe Se' lr)E, SETmRH AL RN T E, AT St h s
S RN TR
2%, FFRBFE. i, S0 7HH240he e MNP, WK AZRINTE, AR LZRNF
fazin

JEi %
3%, MiE¥ (&) ZBWFE, i, MASEER A SF HEZMPE, s —MR
TERT 2N G

4%, FERBFEE. i, AFSEFBUTEH ENRZBNTE, KEP RS 202 M7 5

34

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, £ T (GEfEZ) , LT (HL)\F) S5 —MECTER)

VEZ RINHR Y, L1 4 RhEIY 0P JE AR T, 19 i 32 350 J 5 T R YK oF 5 7 T AN AN AR . B
U, PR BUS eI A S TN 5 B
F=; FWHINMERZSHRERNELSE RS .

VEZAEZICFIRSR Y, 24— N0 PR R 45 R R A AR B IR S A7 I, %I A R R R A AR
B, HAMBREESIRSRR L AT L 2R 2R, b SRS TTLL “E 1) S i “ps [ 1.
Eotr, — AN B — N 24 HZ Bl i B A B d v s, AR S 1) BRI S P R, I
RIS EPIREFRGI YL o SR EE T MW IPIRESAE “Em &I it fd, —B
RETELLNAYEL “had” , BIFTEN RO, RELEERREN “Ws GRS 7 R AR
AR SERIM Y o XFEREAR SRR LTS R AR o i Al IR R — R e AR B Y
FIU; B “RA7 B AR AR E P EYE AR . A S sh A A7
VIl “HEL” SRWETDEEIRG “AELYER T CHEIRIRI T CORTTE T MEARR TR AR . HAT
WX “oAR 7 A BEAE S TR AEAN T AL o K T, ] Y

P, M B F AR T DNGEACH) — 2B R 22 PR & F A 58 . bedn, SIS0, TRIERE .
FERRSEMEIE, ARLRMEREE, R, HARSS, M RBI G S EENIS . i, #ot;
FE RIS 30 PR S5 95 S SR BRI VRV RGO AR SR SO, EL R I R G bR T RBURR . HUEREIZAE 400 JT4E ],
TFIRSRAE 16 U At He A FaL i BRI IR B Sl S AN BRIy s AN 5828 “TEam i ” 5 R A EARM &
AR AR RAN, FrgM “WifE” , “FPREEIF” , “ERITFH7 gL iR et at . ARFHW A 6]
PAEJLFAR SRR “BRiioR” M “BHOR” B FARERPENER. NG IEL A “Urid, &
b, AR s S AS . AR IESE, (HJE A NIIE [ O U IES . 2 WA S RAR 2
DAL 33 e S o] o A (g g 2

BN XE WFEERHKRE: ZTFH0 “SFH” ML FH “PEZIE” SEELRN “AEABRKH, #ey
EdA” MM EABEUMKIX G . EZ AL T R “rPadh” L@ ik A, ik
LA R AR SRR I, PRI AR A R RN A A IR R EE T . R IR R A v
TR R R A . ARRKES R, R EFREPEELE. EREBNTE L LE
(384~322B.C.) R#RE “HEZE” K. FHHAUHR, “HEZE” EXAZIE.

LU “HhRE, DARTE BATLEMR. MEBEFEEFRRR “ A7 PR Tk “—
O3 N N, A A A O I P R R N T R AR (R 4 BIIR AR A T AN W U e ] Ay, B
AN PR AR “— 20 ok 7, TR b (A ) A AT SRR AL, ) AR b A A R A . A H
A IXHE A REH 98 R0 KA L, AT KA A A . BT DB AN E ) i 2k e A g
R N FrPBESS ARG S NI AFL S 1EE R, BRI ZA IR, XS Z R h] IR
REIE Wik, AEERRRRAT A, mAE A AP RYREES, LA IR 2580 52 5 a4 A
AT R) 2N A FE 7 1) o 3 A A T3 AR BN AL 2 b ) 1 4 TR 438 B AN IR (1) i [

RiEE SR E MERE THEEE] KEF R, B R RUR I ) i &S Bk T K=y
PRI RIE S o IXRE, TR0 PRI F i e T rp = B A e RUR 25 o i AN R ERLZE R 3 7 5 1R ) 5 D i
WS AN X} ARFR IR, X HUAS T8 G iy 2 463 55 rp TR A PR R 25 R LAY o 3O it A 4 SEAS RIS (1 s [

TENAE S R B ok, WGSBS B3 AL 2, AN R AR IO oF i A EAE IR 46
B TS AR 2 A R SRR A A . [FRE, i S R R A Y WA, A AR
JEAR KN O i A AR P I 4 R, i P A B 2 R T O R R T R AR A R A R

(3) o BLRYERIADTREE WAL ? BT CLIE W, o1 T H LA 575 v e ] B e 5 i e Ak 2 e K A i
RIBEAD) TR T AR T Hy BN e- BT po FATIZAN TRy (R SR 00 0 Wit i o8k
R TR SR RIVE 2 R IR A M e & T AL T MR 3750 R KU RO A5 00 T AT SR (R B A 25 ) B I
AR SR I HIE K o AEX ANPGRS R R, IR 2R R S5k LR R s SRS A
AATTZ T AR LA P AR A LA A

WY EE, BT HFPREFE L2 HRELSRER Y ] 8ERETX 7 R HEZ ARG Z; IAC
FEABEA T8 7 I A A, A TR S SRS AT, SEAS T fif a7 18] (R AR LA H AR SR i
BEBIPIRGL . PR, WA AIIE A 2 DRIER SRS . FPH “RE” i RRBR TINEFLEFRE
TRATTR B AR PSR K 5 R - TREURZEXT M T RIS A7 [ SR PT SR T 7 B TR sl S By
IR -

35

http://www.sciencepub.net marslandpress@gmail.com




Academia Arena, 2009;1(6):21-36, Zhang, % T (EfEZ) , FJLF (HE/\H) S5 ILHE RO EHE)

A, BURIRRE A LR T O T SR GUZ IR X7 “IEae T “NYE” SRR, LR
L EIS (T.OE) (EHIT 4%, IR R A DR . (HRBUE B FEIANERIAE, X
s R KRBTSR AT BB ENE X, AT EX 63 B 16 o SR B VA B E S AR B o) F T ) — V) S M RES AN
AT A, AT AER AR B Zh o 1F HL 1) LT R SR RE RS £ 1 A 3 iy HATEE K A7 iy, I VL 1R PN 45 A e
MRATRESRLT B 710 3 N5 [FE, Dol IO HUAT A 5 A AT REAE Y 3 701K T H., BFAF 5 RIRT
—HBEIANRENYEE.: TR, BEMERE, BEREERKEI T, HFERIXM R4 A4 6
A r A AR SOV 2 22 AN RIS (1 LRI, DA 3 7 v P R A S 1 TR 20y 1) 0 D i 2K SE 4
BN, AR R LA ST AL Y R S IR B . A A DA P27 K r 1 o 1R H 1
RGN BTTRIVF 2 20 T T 1A O A W 8 A7 ) T4 0 A (9

(4) o TFERMFAUMLED . DI A ZWT SR R U A AR g%, BRIl & S
7. (HREEFATE T TN L BRI S8, o R T80 3% THs AEEEEM L. RkARK
11, BR 7% Bz DR, K2 EUNRHE A TE I RS SRR ik B e, I Epa s iein b2
W2, AATEAER A QISR RIRANFRRN . A f415), IR (A TASK S RO FE 1 5 AR
FIVAGN, AL PR S, DI S e 2, AER AR IR AR A BT IR R T . L
AR T IVR 2 B 1% B U T 1R A5 A0 O AN B SR IRAIBUEE,  BOan, 7 s )8, K 5 A0 R 56 1)
B, G RE R AR . A2 S b EAGRAE B TS A RS S e HEHE W AET TR A LS, it
7 A2 fi WA H (5400

PR AEAR HARRMEA, N TRIE IR, S E AR R AT H A A, AR
MJEkIe FPBEF 2T 5] B QRS ARTETT . I LRSN3R SE R N AT TR AN R A5 Bk,
HREAT AT B FPRBEAE I RDR A o

A5

SR

(1] 5KiAA: NS ERCT TG 1R IR AR IR A Z R ST )
http://www.sciencepub.net/newyork/0103, http://www.sciencepub.org/academia/0102

2] &1 (EEE) . IMEBEA ST R . 1998.7.

[3]. EEN: Z2TFIEELFS. IMEZEA S5 . 1998.7.

[4]. FEMREE: (HE%ul) o T ETHESSE R 1995.1.

[5]. FMEE: (HERMEHVE) o o EEEFE R, 1995.1.

[6] HARZE: (FTIFANDELZ) o Academia Arena. 1(4). http://www.sciencepub.net/academia/0104.

[71. 2. CPEAESHIRED) o PES EREE. 2003.2

[8]. Z4%2=A4:  (Einstein ¥ 2% M) . Academia Arena. 1(4). http://www.sciencepub.net/academia/0104.

[9]. KBt O\EE 3D o AR Mwww.people.com.cn. 2003.09.12.

Laozi’s {Tao Te Ching) , Kongzi’s (Yijing, Bagua) And The Law of The Unity-opposites

(The Law of Contradictions)
Dongsheng Zhang
E-mail: Zhangds12@hotmail.com

Abstract: After comparing and analysing the philosophy viewpoints between Laozi’s {Tao Te Ching) , Kongzi’s

{Yijing,Bagua) and the law of the uniyt-opposites with morden sciences in this article, it can let us recognize clearly
many fundamental, universal and eternal laws of the structures and movements of everything in the Universe. After
recognizing and mastering the known universal laws, it may help people to understand and research the structures,
movements, changes and developments of unknown things in future.

Keywords: Laozi; Kongzi; Tao Te Ching; Yijing; Bagua; law of unity-opposites; law of contradiction; intermediate
matter; intermediate state; trinity formed by a pair of contradictory matters and their intermediate matter
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Incidence of Malassezia Fungemia and Bacteremia in School Children with Pityriasis Versicolor in
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ABSTRACT: Background: Malassezia species are dimorphic mycoflora of human skin with colonization
as early as the neonatal period. However, they are often associated with superficial skin infection known as
pityriasis/tinea versicolor with little reports on their involvement in systemic diseases in developing
nations. Recent rise in cases of morbidity and mortality due to fungal sepsis among children in developing
countries warrants the present study to determine the occurrence of Malassezia fungemia with cases of
pityriasis versicolor (PV) and bacteremia among pupils attending public primary schools in Ogun State,
Nigeria. Materials and Methods:Venous blood samples of 232 pupils with symptoms of PV and those of
67 asymptomatic pupils were cultured in pairs of glucose broth with and without olive oil before
subculturing on Sabouraud Dextrose agar, Blood agar and MacConkey agar plates. Skin scrapings of the
symptomatic pupils were separately cultured on the three agar plates. The microbial isolates were speciated
using cultural, morphological and biochemical methods. Results: Of the 232 skin scrapings of symptomatic
pupils, 166 (71.6%) were found to be cultural positive for Malassezia species in, which M. restricta gave
the highest isolation frequency of 71.7% followed by M. globosa (22.9%), M. obtusa (3.6%) and M.
slooffiae (1.8%) while the blood cultures of 49 (21.1%) showed occurrence of these respective fungi to be
55.1%, 36.7%, 8.2% and 0.0%. The frequencies of bacteria in the blood cultures of symptomatic pupils
were: Pseudomonas spp. 27.5%, Staphylococcus aureus 20.9%, Proteus spp. 18.7%, Klebsiella spp. 14.3%,
Enterococcus faecalis 9.9% and Staphylococcus epidermidis 8.8%. Fungemia and bacteremia were found
to be significantly associated with symptomatic PV (P< 0.05) when compared with asymptomatic cases.
Ten patterns of fungi and bacteria blood co-infections were obtained in the symptomatic PV. Discussion:
The result of this study has shown that symptomatic PV is both a superficial and systemic mycosis and
could occur as a co-infection with bacteremia in pupils. These findings should be considered in the
management of this common mycotic infection of the skin. [Academia Arena, 2009;1(6):37-41]. (ISSN

1553-992X).

Keywords: - Pityriasis versicolor, Malassezia spp, Fungemia, Bacteremia

1. Introduction

Pityriasis versicolor is a superficial mycotic
infection caused by yeasts of the genus Malassezia,
which may also be found on normal human skin
(Arzumanian, 2001; Ashbee et al, 2002; Salah et al,
2005; Gaitanis et al, 2006). Some species of
Malassezia have complex lipid requirements for
growth, which also explains their occurrence on the
skin (Thoma et al, 2004). In recent years, rare cases of
systemic infections and fungemias caused by
Malassezia have been reported (Schmidt, 1997; Ashbee
et al, 2002; Thoma et al, 2004). The distribution and
ecology of Malassezia species and cutaneous bacteria
on human skin has also been reported (Leeming et al,
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1989). However, there is paucity of report on systemic
co-infections of Malassezia and bacteria especially in
developing nations where tropical and subtropical
climates, poor  hygiene, malnutrition  and
immunosuppression are very common. All these have
been reported as possible predisposing factors to the
infections caused by Malassezia species and bacteria
(Leeming et al, 1989; Dutta et al, 2002, Gulec et al,
2003). Regarding these probable and possible risk
factors, we thought that pupils attending public primary
schools form a unique population affected by these
infectious agents. Therefore, we decided to evaluate
some aspects of systemic co-infections between
Malassezia and bacteria species in them.
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2. Materials and Methods

2.1 Sample Collection

This cross sectional study was conducted in the
year 2008 in six public primary schools in Sagamu, a
town in Ogun State in Nigeria with a tropical climate.
Two hundred and thirty two male and female pupils with
depigmented skin lesions resembling pityriasis versicolor
(PV) were randomly selected among 1048 pupils in the
schools. Also, 67 asymptomatic pupils were randomly
selected as controls among the pupils in the schools. The
study protocol was approved by the research committee
of Olabisi Onabanjo University Teaching Hospital
(OOUTH) and the parents of the selected pupils gave
informed consent before enrollment in the study. Skin
scrapings were obtained from only the pupils with
depigmented skin lesions by means of sellotape as
described by Tarazooie et al, 2004, while venous blood
samples were aseptically taken from both subjects and
controls. Pupils with skin lesions were treated with To-To
ointment and soap products in line with a clinical trial
conducted by Alebiosu et al, (2003).

2.2 Isolation and Identification

A portion of the skin scrapings were observed in
wet mount prepared with 10% KOH and methylene blue
for direct microscopy and the remaining portion was
cultured on pairs of Sabouraud Dextrose Agar (SDA)
plates with and without olive oil disks. Infection was
assessed by observing morphological features of
Malassezia including budding cells and/or hyphae under
x40 objective lens. Also the rapid and luxuriant growth of
Malassezia in 5 days at 30 — 37° C on SDA plates in the
presence of olive oil disks coupled with the results
obtained from the physiological and biochemical tests
including catalase, urease splitting of esculin and Tween
assimilation were further used in speciating Malassezia
isolates according to methods described by Salah et al
(2005). The venous blood samples were first cultured in
pairs of glucose broth enriched with and without olive oil
at 37°C for 48h to isolate Malassezia species and for 7-14
days to isolate bacteria before subculturing on blood agar,
chocolate agar, MacConkey agar and SDA. The bacteria

Table 1. Frequency Distribution of Malassezia species
Isolated from Skin Lesions and Blood of Pupils with
Pityriasis Versicolor.

were then identified by means of cultural, morphological
and biochemical methods as described by Cheesebrough
(1985).

2.3 Statistical Analysis

Chi-square (X*) was used as a test of significant
association between PV, malassezia fungemia and
bacteremia at 95% confidence interval. P values equal
or less than 0.05 were considered significant.

3. Results

One hundred and sixty six skin scrapings
(71.6%) out of the two hundred and thirty two (232)
pupils with skin lesions resembling PV were found to
be culture positive for Malassezia species while 49
(21.2%) were blood cultre positive for these yeasts.
The frequency distribution of the yeasts from the skin
lesions showed that M. restricta (71.7%) was the most
prevalent followed by M. globosa (22.9%) while low
frequencies were recorded for M. obtusa (3.6%) and
M.sloofiae (1.8%). The blood cultures of 49 (21.2%)
depicted occurrence of these yeasts to be 55.1%,
36.7%, 8.2% and 0.0% respectively (Table 1). Ninety
one (39.2%) of the 166 pupils with skin lesions were
positive for bacteria blood culture with Pseudomonas
species having the highest frequency of 27.5%,
followed by Staphylococcus aureus 20.9%, Proteus
species (18.7%), Klebsiella spp (14.3%), Enterococcus
faecalis (9.9%) and Staphylococcus epidermidis (8.8%)
(Table 2). When the frequencies of malassezia were
compared between symptomatic and asymptomatic PV,
fungemia was found to be significantly associated with
symptomatic PV (X* = 4.56, P<0.05) (Table 3). Similar
comparison of the results of bacteria blood cultures
between the two groups showed that bacteremia was
significantly —associated with symptomatic PV
(X?=20.60, P < 0.05) (Table 4). Seventeen (10.2%) of
the 166 pupils with culture positive skin lesions
exhibited ten patterns of Malassezia and bacteria
species co-infections in their blood with highest
frequency of 17.6% each for M. restricta and S.aureus,
M.restricta and Proteus spp, and M.restricta and
Pseudomonas spp (Table 5).

Table 2. Frequency Distribution of Bacteria species
Isolated from Blood Culture of Pupils with Pityriasis
Versicolor.

Malassezia Skin lesions Blood Bacteria Isolates n (%)
isolates Pseudomonas species 25 (27.4)
n (%) n (%) Staphylococcus aureus 19 (20.9)
Malassezia restricta 119  (71.7) 27 (55.1) Proteus species 17 (18.7)
Malassezia globosa 38 (22.9) 18 (36.7) Klebsiella species 13 (14.3)
Malassezia obtusa 6 (3.6) 4 8.2) Enterococcus faecalis 9 9.9)
Malassezia slooffiae 3 (1.8) 0 (0.0) Staphylococcus epidermidis 8 (8.8)
Total 166 (100.0) 49  (100.0) Total 91 (100.0)
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Table 3: Association of Pityriasis Versicolor (PV) with
Malassezia Fungemia in Pupils.

Malassezia Symptomatic PV Asymptomatic PV
fungemia n (%) n (%)

Yes 49 (29.5) 8 (12.0)

No 117 (70.5) 59 (88.0)

Total 166 (100.0) 67 (100.0)

X?=4.56,P<0.05

Table 4: Association of Pityriasis Versicolor (PV) with
Bacteremia in Pupils.

Bacteria Symptomatic PV Asymptomatic PV
Blood n (%) n (%)
Culture
Positive 81 (48.8) 11 (16.4)
Negative 85 (51.2) 56 (83.6)
Total 166 (100.0) 67 (100.0)

X*=20.60, P< 0.05

Table 5. Frequency Distribution of Malassezia and
Bacteria species Co-infection in Blood of Pupils with
Pityriasis Versicolor.

Malassezia and n (%)
Bacteria spp.

M. restricta & S. aureus 3 (17.6)
M. restricta & S. epidermidis 1 (5.9)
M. restricta & E. faecalis 1 5.9
M. restricta & Proteus spp. 3 (17.6)
M. restricta & Klebsiella spp. 1 (5.9)
M. restricta & Pseudomonas 3 (17.6)
Spp.-

M. globosa & S. Aureus 1 (5.9)
M. globosa & Klebsiella spp. 2 (11.8)
M. globosa & Pseudomonas 1 (5.9)
Spp.

M. obtusa & Proteus spp. 1 (5.9)
Total 17 (100.0)
4. Discussion

Out of 232 pupils with lesions suggestive of
pityriasis versicolor, 166 (71.6 percent) of them were
confirmed to be having the disease by positive culture
results. Among the primary school pupils with skin
lesions recruited in this study, a significant association
was found between PV and malassezia fungemia
indicating malassezia invasive infection (X*=4.56, P<
0.05). This result corroborated an earlier report credited
to Devlin (2006), which stated that invasive malassezia
infection is usually preceded by skin colonization, and
if the situation is not arrested it might lead to disease
conditions such as meningitis, vasculitis,
dacryocystitis, mastitis, peritonitis and thrombo-
embolic disorders with death consequences.

Contrary to most findings in other places of the
world, where Malassezia globosa was the leading
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etiological agent of pityriasis versicolor in Iran
(Tarazooie et al, 2004), and Tunisia (Salah et al, 2005),
it was uncovered in this study that Malassezia restricta
was the most predominant species of Malassezia with
occurrences of 71.7% and 55.1% in skin lesions and in
the blood of the infected pupils respectively.
Malassezia globosa was the second most frequently
isolated species among the agents. However, no
Malassezia furfur, Malassezia pachydermatis nor
Malassezia sympodialis was isolated. Only one of the
subjects showed co-infection of Malassezia globosa
with Malassezia obtusa. This was in accordance with
report by Tarazooie et al (2004), which stated that
more than one species of Malassezia can be recovered
from one sample.

Malassezia species are part of the human-associated
skin flora and are also associated with disease under
conditions where their ecology is disturbed and/ or
under impaired host immunity (Cassadevall, 2006).
Since opportunistic fungal infections generally occur
after a breach of some aspects of the host defense
systems, it is not surprising that mixed infections by
multiple pathogens are a common phenomenon.
Bacterial flora including Enterobacter species,
Pseudomonas aeruginosa and Klebsiella pneumoniae
accompanying Candida yeast in clinical specimens has
been reported (Hermann et al, 1999). The majority of
research on bacterial-fungal interactions has focused on
the fungus Candida albicans. Much less is known
about the interactions between bacteria and Malassezia.

Bacteremia as observed in this study, has been
strongly associated with PV (P <0.05). Response from
the questionnaire indicated that some of the affected
pupils have taken antibacterials in the past, and since
the clinical history of the pupils prior to the study was
unknown, it was difficult to predict which of these two
clinical conditions (i.e PV and bacteremia) precedes
each other; and so one cannot state categorically which
of the conditions predisposes to the other as both cases
are likely.

Documented evidence exists that; > 3 episodes of
sepsis may increase skin colonization by Malassezia
species (Feja et al, 2005; Devlin, 2006). On the other
hand downregulation of the immune system by
Malassezia due to inhibition of pro-inflammatory
cytokines by its lamellar (lipid layer of cell-wall),
impairment of phagocytic killing by inhibition of
hydrogen peroxide production as a result of azelaic
acid production coupled with induction of interleukin -
10 (IL-10) which is inhibitory to macrophages as stated
by Ashbee and Evans (2002); may encourage
dissemination of bacterial skin flora, with resultant
cases of systemic infections such as bacteremia and
septicemia.

Though, detailed mechanism behind Malassezia-
bacterial co-isolation in the blood of the studied
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subjects with PV in this study is unknown, significant
association between PV (skin colonization) and
Malassezia fungemia (P < 0.05), coupled with co-
isolation of Malassezia with Staphylococcus aureus,
Staphylococcus epidemis, Pseudomonas species and
enteric (Enterococcus faecalis, Proteus species,
Klebsiella species) contaminating bacteria in the blood
of the subjects suggested that these bacterial isolates
might have gained their entry exogenously via skin
surfaces or endogenously through the intestine. Since
the microbial skin flora can attach themselves to the
sticky lamellar of Malassezia (Ashbee and Evans,
2002), they might gain entry into the blood during
malassezial invasion. On the other hand, capillary
invasion by enteric bacteria may also assist in the
dissemination of Malassezia into the blood streams of
the hosts.

There is, therefore, the need to learn about different
strategies that bacteria use to interact with fungi and
vice-versa in the body of human beings and other
animals. From the perspective of the bacterium, Hogan
and Kolter (2006) postulated that a fungus could
represent a synergistic partner for the degradation of
complex substrates, a competitor for scarce nutrients or
the producer of lethal antibiotics. Survival of the
bacterium can depend on its being able to control these
interactions. Thus, it is likely that bacteria have
evolved numerous ways to manipulate fungal behavior.

The data obtained in this study emphasize the point
that the persistence of Malassezia species with bacteria
in the blood of the pupils is determined by both their
ability to interact with the hosts and their success in
competing or acting synergistically with bacteria.
While the effects of mixed fungal-bacterial infections
on the host have not been well characterized, one can
speculate many ways by which these microbial
interactions could impact virulence factor production,
host immune responses and / or susceptibility to
antibiotic therapy.

The result of this study has revealed Malassezia
restricta and Malassezia globosa as the predominant
etiological agents of pityriasis versicolor among
primary school pupils in Ogun State, Nigeria. It has
further established that symptomatic PV is both a
superficial and systemic mycosis, which could occur as
a co-infection with bacteremia in primary school
pupils.

It is recommended that the findings of this study be
considered in the management of PV, which is a
common mycotic infection of the skin. Future research
incorporating molecular study is hereby advocated in
this area.
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Abstract:Wiesnerella denudata Steph, a liverwort of family Marchantiacea and is an endemic species
of bryoflora to Indian Himalayan Region. Aqueous extract of the liverwort has been used as a medicine
to cure cough, bronchitis and asthma by the local inhabitants of Kumaun Hills. The Botanically
identified liverwort, specimen No. 3 extracted with 50% H,O-MeOH by cold percolation method. The
concentrated H,O layer of the extract was partitioned with CH,Cl,. 50% HOACc fractionation of CH,Cl,
soluble on cellulose CC gave a dark fluorescent band and it was eluted and collected separately. An
eluate of the fraction was evaporated to dryness and it gave antifungal test against the conidial
suspension of Aspergillus flavus and Aspergillus niger by the standard method of thin layer
autobiography. An antifungal active fraction afforded four flavone glycosides, apigenin-7-O-f-D-
glucoside, acacetin- 7 — O -a- L- rhamnoside, luteolin -3- O- glucuronide and luteolin -5- O- - D-

glucopyranoside. [Academia Arena, 2009;1(6):42-45]. (ISSN 1553-992X)

Keywords: Wiesnerella denudata Steph, medicine, cough, bronchitis, asthma

Introduction

Wiesnerella denudata Steph, a liverwort of
family Marchantiacea and an endemic to Indian
Himalayan Region (IHR), has widely been used
as a medicine to cure cough, bronchitis and
asthma (Tewari, 1984). Marchantia, a prominent
flavonoid  producing genus of family
Marchantiacea, is characterized by the presence
of glucosides and glucuronides of apigenin,
luteolin, acacetin, chrysoeriol and genkwanin.
The dominant flanoids have been reported from
the genus Marchantia are apigenin -4’- 7-di- O-
glucoronide, apigenin -7- O- glucoside, apigenin
-7-  O-f -D- glucoronide, apigenin-4’-O-
glucoronide,  chrysoeriol-7-O-f-D-glucoronide
and luteolin-6-8-di-C-glucoside (Markham and
Porter, 1974; 1975 and 1978). The flavonoids
isolated from various members of genus
Marchantia have widely been employed to
chemotaxonomic and phylogenetic studies
(Markham et al., 1977, Campbell et al., 1979,
Schier, 1974). There are few studies reported by
Verma and his co-workers, which are for
medicinal plants and have widely been referred
by wvarious workers of medicinal chemistry
(Khetwal and Verma, 1983, 1984, 1986, 1990;
Khetwal et al., 1985, 1986, Mishra, 2008, Mishra
and Verma, 2009a, 2009b and 2009c).

Documenting the flavonoid composition from
various  species of = Marchantiacea to
chemotaxonomic and phylogenetic studies, the
genus Wiesnerella has been separated from the
family = Marchantiacea and new  family
Weisnerellaceae has been created for the
members of genus Wiesnerella (Campbell et al.,
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1979, Schier, 1974). The flavonoids, luteolin-5-O-
glucuronide,  apigenin-7-O-rhamnoside  and
acacetin-7-O-rhamnoside have previously been
isolated from Wiesnerella denudata (Campbell et
al., 1979). The terpenoids, germacranolides and
guainolides have also been isolated from
Wiesnerella denudata (Asakawal, 1982). Present
communication reveals the presence of flavone
glycosides and antifungal activity from CH.Cl,
soluble of Wiesnerella denudata. This is first
report on chemical constituents of Wiesnerella
denudate native to India Himalayan region.
Material and method

1. Plant material and authentification:
Wiesnerella denudata Steph was collected from
Dhobi ghat of Naini Tal at the altitude 2100m. It
was identified by Prof. K. R. Verma, Department
of Botany, Kumaun University, S. S. J. Campus,
Almora (Uttarakhand). Its vouch. Specimen no. 3
has been deposited in the plant taxonomy
laboratory of Botany Department of Kumaun
University at Almora Campus, Uttarakhand, India.

2. Extraction and isolation of flavonoid
positive fraction: About 400gm air dried and
powdered sample of Wiesnerella denudata was
extracted with aqueous methanol (50:50) by cold
percolation method for six days. The extract was
filtered and concentrated under reduced pressure
in Rota evaporator at 60° C. The residue was
partitioned between CH,Cl,:H,O. The CH.Cl,
soluble was evaporated to dryness. It was
chromatographed on cellulose (Merck CC) and
eluted with 50% HOAc. A single broad dark
purple fluorescent band was observed on CC and
it was eluted and collected separately by
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monitoring with UV light. An elute of the
fraction was evaporated to dryness and residue
was dissolved in MeOH. It was examined on
2DPC using t-BAW (3:1:1) and 30% HOACc as a
developing solvent. A total of seven spots were
discernible on 2DPC after spraying with aqueous
solution of FeCl; and KiFe(CN)g (1:1). Out of
seven spots four were identified as flavonoids
after spraying PC with NH;, ZrOCl, and NA
(Naturstoffreagenz, A) reagents (Mabry et al.,
1970).

3. Screening of antifungal activity: The
flavonoid positive fraction, an eluate of dark
purple fluorescent band observed on CC after
fractionation of CH,Cl, soluble with 50% HOALC,
was screened for antifungal activity by the
standard method of thin layer autobiography
using SiO, an absorbent and conidial suspension
of Aspergillus flavus and Aspergillus niger in
sugar salt medium as a spraying reagent (Homans
and Fush, 1970; Pero and Owens, 1971). The
TLC plate was developed with CH,Cl,: MeOH
(90:10). The dried and developed plate was
sprayed with conidial suspension of Aspergillus
flavus in sugar salt medium. The plate was
incubated at 27° C for three days. Two zones of
inhibition were observed on TLC.

HO
‘(\& 0
- -
HO &~ “"-"H
“S\H
\".:1. -
oy -
HOS
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4. Isolation of flavonoids from antifungal
active fraction: The flavonoid positive fraction, a
bioassay guided antifungal active, was dissolved
in MeOH. It was banded on Whatmann No. 3 PC
(8 sheets) and repeatedly developed in BAW
(BuOH: AcOH: H,O, 4:1:5, upper layer). After
three times repeated development, four
fluorescent bands were observed on PC at Rf 65,
60, 58 and 55 which representing Frac-I, Frac-II,
Frac-IIT and Frac-IV respectively. Each band was
cut and eluted separately by monitoring with UV
light. Four compounds A, B, C and D were
isolated from Frac-I, Frac-II, Frac-III and Frac-IV
respectively. An eluate of each fraction was
finally purified on Sephadex LH-20 using 50%
aqueous MeOH as an eluent.

Result and discussion

Compound [A], a dark purple fluorescent on
paper chromatogram under UV light, gave
positive tests for HCl, FeCl; and o-naphthol.
Complete acid hydrolysis of compound [A] gave
apigenin (CoPC) and glucose. UV spectrum gave
MeOH (270, 341); AlCl; (277, 300, 386); NaOMe
(267, 389); NaOAc+H;BO; (268, 339) and
NaOAc (272, 350). It was identified as
apigenin-7-O-glucoside.

Compound [A]
Compound [B], a dark purple fluorescent on

paper chromatogram under UV light, gave
positive tests for FeCl; Mg+HCI and a-naphthol.
Complete acid hydrolysis of the compound gave
acacetin (CoPC) and rhamnose. FABMS (-ve) of
the compound B gave a molecular ion at m/z 429

[M-H]™ and other prominent ions observed at m/z
283 [m/z 429-rham]~ indicating release of one
mole of rhamnose from apigenin-4’-OCHs. It was
identified as acacetin-7-O-rhamnoside on the
basis of 'HNMR studies (see, table no. 1).

Table [1]: 'HNMR of compound [B] in DMSO-ds (400MHz)
Shift Multiplicity H-attributed
6.87 1H(s) H-3
6.35 1H,d, J=2.0Hz | H-6
6.75 1H,d, J=2.0Hz | H-8
7.12 2H,d,J=8.8Hz | H-3’/5’
8.05 2H,d,J=8.8Hz | H-2’/6’
5.70 1H,d,J=1.2Hz | H-1
3.10-4.10 | (m) Remaining protons of rhamnose
1.20 3H,d,J=6.0Hz -OCH;
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OCH 3

Compound [B]

Compound [C] is a dark purple fluorescent on
paper chromatogram under UV light, gave
positive test for FeCl; Mg+HCI and a-naphthol.
Normal acid hydrolysis with 1.5N HCI of the
compound afforded luteolin (CoPC) and

glucuronic acid (CoPC). The position of
attachment of glucuronic acid to luteolin was
assigned on the basis of 'HNMR studies (see, table
no. 2). The compound [C] was identified as
luteolin-3-O-glucuronide.

Compound [C]

Table [2]: 'HNMR of compound [C] in DMSO-ds (400MHz)

Shift Multiplicity H-attributed

6.20 1H, d, J=2.0Hz H-6

6.53 1H, d, J=2.0Hz H-8

6.81 1H(s) H-3

6.98 1H, d, J= 8.0Hz H-5’

7.65 1H, dd, J= 2.0, 8.0Hz | H-6’

7.80 1H, d, J=2.0Hz H-2’

5.10 1H, d, J=7.5Hz H-1”

3.10-4.10 [ (m) Remaining proton of glucuronic acid

Compound [D] is a blue fluorescent on paper
chromatogram under UV light and a slower
moving component on PC in BAW. FABMS(-ve)
of the compound gave a molecular ion at m/z
447[M-H] and prominent ion at m/z 285 [m/z
447-glucose] indicating the release of glucose
moiety from luteolin. Complete acid hydrolysis of
compound [D] with 2NHCI supported the
presence luteolin (CoPC) and glucose (CoPC).
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The compound [D] appeared as a blue fluorescent
on PC under UV light with and without the
presence of NH; vapours indicating the release of
glucose moiety from 5 position.

It has further been supported by 'HNMR
studies (in DMSO-ds and 400MHz), see table no.
3. The compound [D] was identified as luteolin-5-
O-B-D-glucopyranoside.
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Table [3]: "THNMR of compound [D] in DMSO-ds (400MHz)

Shift Multiplicity H-attributed
6.55 1H(s) H-3
6.69 1H, d, J=2.0Hz H-6
6.79 1H, d, J=2.0Hz H-8
6.87 1H, d, J= 8.8Hz H-5
7.35 1H, d, J= 2.0Hz H-2’
7.37 1H, dd, J=2.0, 8.8Hz | H-6’
5.10 1H.d,J=7.5Hz H-1”
3.0-4.0 | (m) Remaining protons of glucose
HO
HO
e {\\H :_‘_‘: C
nn\\'e:‘
™ 7om

Compound [D]
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