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Determination degree of deacetylation of chitosan was followed the 

method of Hirai, Odanl, and Nakajima [136]. Briefly, 2wt% CD3COOD/D20 solution was 

added to sample and was kept at 70°c to dissolve sample in solution before NMR 

analysis. 45°single pulse sequence and widths 5.8 (J.S was used for FID accumulation. 

The pulse repetition deals and spectral width were 6s and 6000 Hz, respectively. NMR 

analysis was run at 70°c.

Appendix A: Determination degree of deacetylation of chitosan

Then, the degree of deacetylation of chitosan was evaluated from

equation a.1

The degree of deacetylation (%)

' พ !

[  3 J(\  - I  A
1 H 2 6

6

X100 (A.1)

Where lCH3 was the integral intensity of CH3 residue. IH2 -  lH6 was the sum 

of integral intensities of H2, H3, H4, H5, Hg, and Hg. protons.
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C M tot«»-90as-iH

8.134 34.59 7.77 3.00

Figure A1. H-NMR spectra of chitosan with degree of deacetylation around 85.

The degree of deacetylation (%) 1 -

h -

85.84
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The HLB value of combined emulsifiers was calculated from the sum of 

each weight of the individual emulsifier multiplied by their HLB values [137],

Example

If a required HLB value was 35. For this purposed a mixture of 0.79% 

sodium dodecyl sulphate (HLB 40) and 0.21 % of tween 20 (HLB 16.7) could be tried:

HLB = (40 X  0.79) + (16.7 X  0.21 ) = 35

Schematic drawing of calculation:

Appendix B: Calculation HLB of mixed emulsifier

Tween 20

Sodium dodecyl sulphate

Required

HLB value HLB

From formula used emulsifier 1% w/v = 1 g/100 ml

Emulsifier 23.3 parts was assumed 1 g

Emulsifier 5 parts was assumed (1 X  5)/23.3 g

= 0.2146 g

We will use tween 20 0.2146 g. to mix with sodium dodecyl sulphate

0.7854 g. in solution 100 ml.
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