
 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



Table 1. Gelatine fluorescence emission peak data for excitation

at 335 and 295nm.

Sample

6Y4B/3

6Y4B/2

6Y4B/1

CT6/2

CT6/3

3Y4A/1

5Y6A/1

5Y6A/3

5Y6A/2

CT6/1

3Y4/2A

YSA/2

YSA/1

YSA/3

5Y4/3

5Y4/2

IOB/1

IOB/2

IOB/3

AVERAG

E

Visual

Colour

9.5

8.0

6.4

5.6

6.0

6.6

6.4

9.4

8.4

5.2

6.0

4.4

3.6

4.8

8.4

6.8

10.0

16.0

20.0

Excitation at 335 nm

Peak 1

nm

385

387

385

388

385

385

385

385

385

385

385

385

382

385

385

385

385

385

385

385

.1

Height

174

164

183

144

148

102

118

158

134

115

138

50

41

75

151

135

169

207

254

Peak 2

nm

410

407

415

412

415

405

410

415

410

410

412

410

410

410

410

410

410

.7

Height

172

160

185

147

154

99

118

166

139

116

49

40

156

136

168

201

249

Excitation at 295 nm

Peak 1

nm

383

385

380

381

381

381

378

378

378

379

389

361

361

378

380

382

382

385

385

378.

9

Height

106

114

104

89

88

73

73

90

86

83

70

34

32

43

86

77

112

112

127

Peak 2

nm

412

418

410

410

423

410

405

410

410

410

420

415

408

415

428

413

.6

Heigh

99

98

81

87

87

77

62

30

25

39

83

70

104

110

132

The analytical data on each sample is recorded in Addendum 3.
- indicates that the data could not be read from the graphs.

2. Type A calf skin gelatine.

Tanaka et al . (1988) showed a ribose induced 370/440 nm fluorescence in

collagen. In this study there was one instance of this fluorescence occurring

naturally and that was with Calf skin Type A gelatines where the 370/440

fluorescence intensity of 121 was many times stronger than the pentosidine
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Table 4. The effect of 50°C incubation on a 3.6% glucose

solution, at pH 6 and pH 8.75, on the colour and

fluorescence intensity of the solutions.

WEEK No.

pH 6

0 16 19 114

2.0

FLUORESCENCE INTENSITY

1.4

pH 8.75 2.0 1.4

4.2

2.4

COLOUR

WEEK No.

pH 6

pH 8.75

0

1.0

0.9

6

0.8

0.7

9

0.9

0.8

3.0

3.0

14

0.5

0.4

THE EFFECT OF INCUBATING GELATINE WITH RIBOSE.

Ribose is a pentose sugar, hence it forms a ring structure that is less stable

than the gluco-pyranose ring structure and for this reason, the pentoses had

a greater proportion of molecules in the reactive aldehyde form which would

presumably account for the greater Maillard reactivity of ribose (Tanaka et

al.. 1988).

The reasons for choosing pH 9 for use in the preliminary study Nol was because

it was known that the reaction of dilute gelatine solution with formaldehyde,

in the Formol titration. was conducted at pH 9 because the reaction with

formaldehyde was instantaneous at this pH (Cobbet et al., 1963). Also. from

experience in the cross-linking of gelatine with formaldehyde (to form an

ether cross-link) it was known that the reaction was very fast at pH 9 while

at pH 5 the mixture takes many hours before forming an insoluble gel. Hence.

the Maillard reaction with sugar aldehyde would probably be facilitated or

accelerated at pH 9.
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PENTOSIDINE SYNTHESIS.

In the study of Sell and Monnier (1989) "pentosidine" was synthesised by

heating 100 mM quantities of L-arginine, L-lysine and D-ribose in 3 litres of

water for 1 hr at 80°C (pH 7.3) and then purifying the product by ion exchange

and chromatography. They showed that the purified product was identical to

the natural "pentosidine" from human dura mater, however, it was clear from

the results that pentosidine was not the only product of reaction.-Hence, it

was decided to repeat the Sell and Monnier synthesis under conditions more

similar to those employed in the gelatine aldose reactions above. The reaction

mixture consisted of equal amounts of 0.02M lysine.HCl, arginine.HCl, and

ribose in 0.02M ammonia. The solution had a pH of 9.5.

Table 8. Fluorescence development in an equimolar mixture of lysine,

arginine and ribose at room temperature (± 20°C) and at 37°C.

Fluorescence Intensity due to Excitation at 335 nm.

Emission at

Time.

Zero

10 min.

3 days.

10 days.

10 days.

Diluted 1/100

385 nm.

Reaction

Temperature.

Ambient.

5.0

5.0

15

135

z

37°C

982

103

The conclusions drawn from Table 8. were:

156

37°C

797

88

1. The formation of fluorescent products was greatly accelerated by the

increase in temperature from ambient (20°C) to 37°C.

2. The 10 day fluorescence exhibited marked concentration quenching as shown

by a 100 times dilution exhibiting only a 10 times reduction in fluorescence

intensity.

405 nm.

Reaction

Temperature.

Ambient.

252
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