
(a f te r  B ry a n t  & Robinson, 1961).

Appendix 8. Rum en-fluid, carbohydrate medium

Peptone 0.1g

T ry p to n e  O . lg

Yeast e x t ra c t  0.05g

Salts solut ion A 7.5ml

Salts solut ion B 7.5ml

Indigo carmine (0.05%) 1.0ml

Rumen f lu id  30.0ml

Sodium bicarbonate 0.05g

Cyste ine 0.05g

Galactose 0.05g

Maltose 0.05g

Lactose 0.05g

Glucose 0.05g

Agar  1 .5g

wate r  to make 100ml

Prepared as descr ibed under  p re - reduced  media. Rumen f lu id  was o b ­

tained from a local abba t to i r ,  f i l t e red  th rough  cheesecloth into bott les 

pu rged  with o x y g e n - f re e  gas fo r  storage. Small quant i t ies  were c la r i f ied 

by cen t r i fuga t ion  at 12 000 g before incorporat ion into c u l tu re  media.
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Append ix  9 Lowry 's  method fo r  p ro te ins

( Lowry  et a l . ,  1951)

Reagents

Standard

T est

1) 2o sodium carbonate in 0.1 normal sodium hydrox ide .

2) 0 .5 ' l  copper  sulphate in 1°o sodium pocassium ta r t ra te .

3) Solut ions mixed before use, 5ml of 1 wi th 0.1ml of  2.

4) Folin and C ioca l teus reagent,  5ml < uted to 12ml

i.< d is t i l l ed  water

C rys ta l l ine  human albumen in d i lu t ions  f rom 1.0 mg ml -1

1) 0.4ml of samples p ipe t ted  in to  test  tubes,

2) 2ml of copper reagent added and stood Tor 10 min,

3) 0.2 ml of d i lu ted  Folin s reagent added and stood fo r  30 min,

4) Read in an absorpt iometer  at 500nm,

5) Protein values calculated from standard curve .
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A ppend ix  10. Determinat ion o f  hexoses wi th  An th rone

(S ie f te r  et a l . ,  1950).

Reagents

2o An th rone  (Merck)  in 95c su lphu r ic  acid in water,  

made up f re s h ly  before use.

S ta n d a rd .

Glucose solut ion,  in d i lu t ions  f rom 20yg ml ^

T est

1) 1.0ml of sample p ipet ted in to  a tal l  tube,

2) 2.0ml r f  an throne added q u ic k ly  bu t  ca re fu l l y ,

3) tubes placed in a bo i l ing w a te r -ba th  fo r  10 min, 

and cooled in water .

4) Read in an absorpt iomever at 620nm.

Total  hexoses as s ingle sugars and in glycoconjugates were 

calculated from s tandard  cu rve .



^ p e n d i x  11. T u r b i d i t y  tes t  f o r  sulphates

(L loyd ,  1966).

Reagents .

M hyd roch lo r ic  acid

0.5% bar ium ch lo r ide in 0.5% gelat in,  made up f re s h ly .

0.5% gelat in solut ion.

4% t r ich lo roacet ic  acid

Standard

potassium sulphate,  WO jg ml .

T est

1) Samples were hydro lysed in 1.0ml of  M HCI at 85°C 

fo r  2 h then dr ied  under  vacuum.

2) Residue dissolved in 1.0ml of d is t i l l ed  water.

3) Two tubes were set up fo r  each hydro lysa te ,  and standard.

4) 0 1ml added to each of two tubes plus 1.4ml of  TCA soln.

5) To one tube was added 0.5m! of gelat in soln, 

to the o ther ,  0.5ml of BaCI0/g e ! a t i n .

6) Al l tubes stood at ambient tempera ture  for  30 min.

7) Read in a absorpt iometer at 360nm.

Sulphate concentra t ion der ived  by suc t rac t ing  OD of 

gelat in f rom OD of bar ium/ge la t in  readings and 

calculation f rom s tandard values.



Append ix  12. G lycoprote ins  by  the Periodic acid Sch i f f 's  

method

(Mantle & Al len ,  1978).

Reanents.

Per iod1- acid,  50°o solut ion.  10pt were added 

to 10ml of  7% acetic acid.

Sch i f fs  reagent.

Basic fuchs in  (B D H ) ,  I .Og added to 100ml hot water .  

20ml of  M HCI added plus 1.7g of sodium metab isu lphi te .  

When all was dissolved,  0 .3g act ivated charcoal addpd. 

A f t e r  stand ing  o v e rn ig h t ,  the clear leuco-dye solut ion 

was f i l t e re d  o f f  and s tored at 4°C.

S ta n d a rd .

Glycogen, Img ml  ̂ was used to conf i rm that

tes t  condi t ions were sa t is fac to ry ,  bu t  not used to 

quan t i ta te  g lycopro te ins ,  because of  t h e i r  

he te roge ne i t y .

T est

1) l .Orrl  G lycoprote ins  in solut ion p rec ip i ta ted  with

1.5m! e thy l  alcohol ( f inal  concentra t ion,  60o ) .

2) Deposit  col lected from cen t r i fuga t ion  and 

re -d isso lved in 2.0ml of 0.2M NaCI,

3) 0.2ml of f resh  per iodate added and 

incubated at 37°C fo r  2 h,

4) 0.2ml Sch i f f  s reagent added,

5) Stood fo r  30 min fo r  colour development and

6) read at 550nm and opt ical densi t ies recorded.



The colour obeyed Beer 's law with giycogen and mucin (F igu re  19) bu t  gave 

no react ion with s ingle hexoses. Al l g lassware had to be tho rough ly  

clean to avoid ox ida t ion  of  the Sch i f f ' s  reagent.

mucin concentrat ion yg /  ml

F igure 19. Graph of concentra t ion of p ig gas t r ic  mucin plo t ted against  

the opt ical dens i t y  at 55C nm of d i lu t ions  analysed by the Periodic acid 

Sch i f fs  method



( ' . .ar ren, 1959, modif ied by  Codington et a l ; ,  1976).

Reagents .

Periodic acid,  0.025 M in 0.125 N su lphu r ic  acid. 

Sodium ar^en i te ,  2% in 0.5 M hyd roch lo r ic  acid. 

T h io b a rb i tu r i c  acid,  0.1 M aqueous.

N-bu tano l ,  19 pa r ts ,  concentra ted HCI, 1 pa r t .

S ta n d a rd .

N-ac^ ty l -neuram in ic  acid,  20mg ini ^

T est

G lycoproteins  were hydro lysed  in M HCI fo r

2 h, d r ied  under  vacuum, and reconst i tu ted 

to or ig ina l  volume in water .

Free sialic acid tested on unt reated samples.

1) 0.5ml sample, s tandard and wate r  blank placed 

ir. py rex  tubes,

2) 0.25ml per iodate solution added,

3) 0.2m! arseni te added and shaken to clear t u r b i d i t y ,

4) 2.0ml th io b a rb i t u r i c  acid added to m ix tu re ,

5) tubes placed in boi l ing water  f o r  exact ly 7.5 min,

6) 4 ml of solvent m ix tu re  added to cooled tubes 

which were shaken and cen t r i fuged .

6) solvent phase col lected and read at 549nm 

in glass cuvet tes .

A f te r  calculat ion of sial ic acid concentra t ions f rom standard values, 

sub t rac t ion  of f ree acid f rom total acids gave the value of sialic 

acids bound to the g lycopro te in  molecule.

Appendix 13. Determination of sialic acids
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Reagents

P-n i t ropheno l ,  10 yM /  ml (Sigma)

Test

Development of  the s tandard enzyme test  is given in section 

2.14, and the procedure  detai led in section 2.14.6 .  To 

calculate the amount of p -n i t ropheno l  released from enzyme 

react ions,  the stock reagent was d i lu ted  two- fo ld  and used 

as the subs t ra te  component in the s tandard  test .  The graph 

below (F igu re  20) i l lus tra tes  the plot  of p -n i t ropheno l  

concentrat ion and opt ical dens i ty  at 410 nm.

Appendix 14. P-nitrophenol glycoside calibration

Concentra t ion of p -n i t rophe no l  in yM/ml.

Figure 20. Graph fo r  p -n i t rophe no l  concentrat ion when d i lu t ions  of  stock 

solution (Sigma) were tested in the s tandard  enzyme assay and plo t ted 

against  opt ical  dens i t y  at 410 nm
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Append ix  15. Calculat ion o f  d r y  mass in bacter ia l  cu l tu res  

f rom opt ical den s i t y  

(Koch,  1981)

Exper imental  p rocedure .

Detai led p rocedure  fo r  calculation of  d ry  mass is given in 

sect ion 2.12. Cell pel lets were d r ied  in p rev ious ly  weighed 

op t ica l l y -ca l ib ra ted  tubes and the d r y  mass calculated by  

sub t rac t ion .  The graph below i l lus tra tes  the re la t ionship 

between mass and opt ical  dens i ty  at 410 nm. Also included 

on the graph is the theoret ica l  p lot  cf  d r y  mass and opt ical 

dens i ty  de r ived  from the formula given by  Koch (1981). 

(F igu re  21).

Figure  21. Theoret ical  g raph  fo r  d r y  mass determinat ion (Koch ,198 l )  

■  — ar|d data p lo t ted f rom exper imenta l  d r y  mass determinat ions!



Appendix 16. Determination of optimum incubation time for enzyme assays.

&-galactosidase was ass ,yed in the s tandard  tes t  as descr ibed in section 

2 .14 .6  and incubated fo r  5, 10, 15, 20 and 30 minutes.  The A ^ q  of  each 

react ion m ix tu re  was read a f te r  add i t ion  of 2 m! of  sodium carbonate and 

plo t ted aga inst  the incubat ion t ime ( F ig u n  22) .  A t ime of  15 minutes 

was chosen to ensure  tha t  the rate o' subs t ra ta  release was l inear.

Time in minutes

Figure  22. of  reaction m ix tu res  in the s tandard  enzyme assay

p lo t ted aga inst  incubat ion t ime in minute.'..
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Appendix 17. Tryptone soy broth

T ry p to n e (O x o id )  1. 5g

Soy pep tone(BBL)  0.5g

Sodium ch lo r ide 0.5g

i>=»lts soln A 7.5ml

Salts soln.  B 7.5ml

VFA soln.  2.4ml

Haem 0.1ml

Vi tamin K 0.02ml

Cysteine  HCI 0.05g

Sodium bicarbonate 0.05g

Water to make 100ml

The medium was made up as descr ibed in appendix 1.
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