NCMH PhDTutorial 2: Further Viscosity
Persistence length Lp and mass per unit length ML
Is a measure or chain flexibility - see the D2DBT7 lecture notes "Physical Biochemistry.    The mass per unit length ML depends on the saccharide repeat unit and the extent of branching.
The Bushin-Bohdanecky method1
This is one of the most popular methods for estimating chain persistence lengths particularly for semi-flexible polymers, and has been applied to range of polysaccharides from charged polysaccharides including xanthan2, sodium hyaluronate3 as well as galactomannans4 and certain neutral polysaccharides such as cereal (-glucans5. In its simplest form, the Bohdanecky method (or Bushin-Bohdanecky method) involves plotting 
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 and from the slope Lp/ML can be calculated using the following relation and tabulated values29 of the coefficient B0:

[image: image3.wmf]  

M

w

2

h

[

]

æ 

è 

ç 

ö 

ø 

÷ 

1

/

3

=

A

h

+

B

0

F

-

1

/

3

2

L

p

M

L

æ 

è 

ç 

ö 

ø 

÷ 

-

1

/

2

M

w

1

/

2



B0 is ~ 1.025 (ref. 30), the Flory-Fox ‘constant’ 
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 is ~ 2.86 x 1023 mol-1 .  
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Question 1.

Describe in simple terms what you understand by (a) the mass per unit length ML of a polysaccharide and (b) the persistence length Lp.

Question 2.

Give a table of about 10 literature values for the mass per unit length ML and persistence lengths 

Question 3.

The data in Table 1 describe the change in intrinsic viscosity with molecular weight for -irradiated xyloglucan samples.
Table 1. Hydrodynamic data for native and -irradiated xyloglucans in phosphate-chloride buffer, pH6.8, I=0.1
	Xyloglucan sample
	[(] (mL/g)
	10-4 x Mw (g/mol)

	XG-0
	405 ± 35
	70.0 ± 5.0

	XG-10
	210 ± 10
	27.0 ± 1.0

	XG-20
	170 ± 10
	15.8 ± 0.3

	XG-30
	140 ± 10
	12.7 ± 1.0

	XG-40
	135 ± 5
	9.7 ± 1.0

	XG-50
	100 ± 5
	6.0 ± 0.4

	XG-70
	75 ± 5
	4.5 ± 0.3


(a) Plot a Bushin-Bohdanecky plot (using ORIGIN)
(b) Evaluate the ratio Lp/ML from this plot.
(c) Using a literature value for ML of ~ 537 g mol-1 nm-1 (calculated from the Glc/Xyl/Gal ratio of 1:0.6:0.3) estimate the persistence length Lp. 
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