Chapter III

Results 2nd Tiscussions

I. Upon analysing the results obtained by determination
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At 550 nm. the result of vitamin B;, may be interferred
by other red pigments, so that, the method of assay of vitamin By,
by Strohecker(?ggs recommended to be used only at 361 nm. but
the absorbance at 550 nm. was determined in order to confirm the

result at 361 nm. and prove for the purity of the fraction from

the column chromatography.

II. Table 3 shows the percentage of vitamin By, in
vitamin B-complex containing vitamin C Injection with various
stabilizers kept at room temperature in different periods of
time. The stabilizers added in the sample solutions are as

follow :-
1. Glycine 2 % and histidine 2% in sample 1 and 2

The amino portion of glycine and the imidazole portion
of histidine are the functional portions as thc same as those
consisting of some parts in the vitamin Byy molecule. On consi-
dering to their chemical structures, the two amino acids; glycine
and histidine are selected to study for stabilization in this
experiment. The 2 % solution of them were proposed to usc for
preparing the parenteéral solution to obtain the iso-osmotic
solution(24). it has been shown that some investigations observed
the fact that the haemolysis may occuf in the body system if the
strength was reduced to 1 % solution.It appears therefore that the

2 % solution should be reasonable to use as an experimental

concentration.
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2. Mannitol, sorbitol and xylitol 5 % solution in

sample of 3,4 and 5

These sugar alcohols are selected to study, according
to their properties as commonly used solvents for injectable
preparations with non-toxic agents and should not react chemi-

(@)
Y - - - - a - i
cally with ingredients in the formulation.

The 5 % solution was proposed to be used in experiments
because the 5.48 % solutior cof sorbitol is obtained as iso-osmo-
(24) : :
tic. Therefore sugar alcohols group could be suitable for
studying the stabilization of vitamin Bjp in parenteral solutions

and at the same time, also avoiding to form too viscous sclution

caused by their concentration higher than that level.

3:; Caffeine and theophylline 032 % solutions in sample

of 6 and 7

Xanthines were selected as stabilizers for vitamin Bj)
in this study because according to their structure, they are
‘composed of two parts of pyrimidine and imidazole portions which
also are to be found in some parts of vitamin By, and thiamine
molecules. The concentration of xanthines should be low to
prevent or inhibit the decomposition of vitamin. The required
quantity of xanthines would minimize the action of physiological
side effects that may occur to humans;, while still keeping the

stabilized effectiveness to the vitamins too.
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III. Table 4 indicates that the purity of the vitamin Bio
fraction from the column chromatography by the given method, the
ratio of the absorbance at 361/550 from experimental data are
agreed to the given limit 3.0 - 3.5

IV. Table 5 illustrates thc accumulated rate of change
of the percentage of vitamin By by cach of the stabilizers in

this order in the eight week :

at 361 nm.
Mannitol, Sorbitol, Xylitol)} Glycine, Hlstidinej}Theo-

phylline, Caffeine

at 550 nm,
Mannitol, Sorbitol, Xylito?)? Glycine, H*stidin€>-Theo-

phylline, Caffeine.

The above results indicated that the caffeine and theo-
phyliine from xanthine group give the lowest rate of change at
both 361 nm. and 550 nm. and for this reason, the xanthines :
caffeine and theophylline can stabilize the vitamin Bjp in the
vitamin B-complex containing vitamin C Injections better than
both of the sugar alcohols : sorbital, mannitol, x;iltol and the

amino acids : glycine and histidine.

The mechanism of preventing the decomposition of vitamin
B{, in this experiment has not been proved, ' It may be caused by
the function of pyrimidine and imidazole portions of caffeine

molecule react as a competitive prevention thiamine decomposition



21

and at the sametime to prevent the reducing pewer of the ascorbic
to the molecule of vitamin By,. It is also shown the effeciency
of amino acids and sugar alcohols as the stabilizers for vitamin

By, in comparison with caffeine.

Theophylline is an expensive substance in comparison to
caffeine, it is recommend to use caffeine for stabilizing agent
in preparation of the parenteral solution in pharmaceutical
manufacturing and it has been selected to usc for study in this

experiment,-

V. Table 6 shows the percentage of vitamin B12 in
vitamin B-complex containing vitamin C Injecticn using caffeine
as a stabilizer in various concentrations (0.1 %, 0.2 % and 0.3%)

kept at room temperature.

The purity of vitamin By, fraction by using caffeine as
a stabilizer is summarized in Table 7. The ratio of 361/550 is

; between 3.0 - 3.5

The accumulated rate of change of vitamin By using
caffeine as a stabilizer and during different periods of time at
361 nm and 550 nm. are summerized in Table 8 in the following

order

In the eight week at 361 nm.

Caffeine 0.1 % ) Caffeine 0.2 %> Caffeine 0.3 %



The accumulated rate of change of the percentage of vitamin
Bys by usinz 0,1 % caffcine gives the more change thzn when using the

caffeine 0,2 % and 0.3 %

In the eighth weck at 550 nm.,

Caffeine 0.1 %> Caffeine 0.2 %) Caffeine 0.3 %

he outcome agreed to the result at 361 nm. as indicates

that caffeine 0.2 % and caffeine 0,3 % gave almost the same results,

By using caffeine 2s stabilizer in Table 6. give the percen-

tage of vitamin By left in the eighth week;

Caffeine 0.1 % Vitamin 812 left = 95,72 %
Caffeine 0.2 % Vitamin Byo left = 97.51 %
Caffeine 0.3 % Vitamin B3y /Teft = 98,22 %

The comparison of these concentrations of caffeine, the
percentage of vitamin Byp by using caffeine 9.2 % and 0.3 % are

almost the same and are better than using caffeine 0.3 %

To prevent the decomposition of vitamin By,, it is
recommended to use caffeine at the lowest concentraticn that can keep
the potency of vitamin 315 in the limit of percentage labelled amount,

so that the minimum concentration of caffeine should be 6.2 % .



Table 1

Method of Assay for Vitamin 312 {Raw Material) by Spectrophoto=

metric Method Using Column Chromatography.

! :
AT TR 812 % Recovery of Vitamin B ﬁ
No.|concentration 12
(mg./ml.) at 361 nm. at 550 nm,
1. 0.273 98.97 98.49 1
2. 0.273 99.91 101.61
3. 0.300 98.28 99.58
4, 0.311 97.31 97.43
5. 0.369 98.91 98.31
6. 0.378 99.66 101.61
0.378 96.90 | 10161
8. 0.400 97.42 98.16
9. 0.359 197.69 99.86
10. 0.48eHUL 98.62 99.79
11. 0.432 99.23 101.75
12. 0.391 98,99 103.70
13. 0.391 97.99 99.33
14, 0.313 100.01 99.54
15, 0.313 : 99,18 96.81
Mean (X) 98.61 99.84
Standard stiation . 1.058 2.0Si
% Coeff;c;ent of 1.073 B " 2.084
Variation(C.V.) (%6




"Table % Ratio of Absorbance of Eluate from Column in Table 1.

Vitaéin B12 Ab;orbance‘ : Ratio
No. |concentration it e 361/550
(mg./ml.) at 361 nm. ~at 550 nm. |
- x.'» - 0.273 0.208 0.063 3.30
- ’0:273 0.210 0.065 3.23
3. b 0.300 1 0237 vaf 0.070. 3.24
4, | o ) 288 SN0 071 3.28
%, 0.369 0.281 0.085 3.31
6. 0.378 0.290 0.090 3,22
7, 0.378 0.282 0.0%0 3.13
8. 0.400 0.300 0.092 3.26
9. | - 0.359 0.270 | 0.084 3.21
10. 0.432 0.328 0.101 3.25
11. 0.432 0.330 A;"oﬁlés ; + 3,20
12. 0.391 ouzgs T hooss T} 3.4
1% 1. 091 0.205 | 0.001 3,24
TR U 0.241 0075 o LR
5. | o8 .| 0,28 0071 | 3.37




Table 2 Potency of Vitamin B in Vitamin B-Complex Containing Vitamin C Injection
with VariousStabilizers kept at Room Temperature.
* *
No. S T8 o % Vitamin B,, at 361 nm. % Vitamin By, at 550 ‘nm.
i week 3 week | 4 week 8 week 1 week 3 week | 4 week 8 week
1. Glycine 2% | 92.27 83.68 82.24 80.82 96 .06 87.85 84.34 82.01
. 55 Histidine 2% | 92.98 84.04 81.53 80.46 96.96 89.03 85.52 80.83
3. Mamnitol 5% | 85.11 80.46 79.02 77.25 81.37 79.66 | 78.48 76.15
4. Sorbitol 5% | 86.90 82.25 80.09 78.68 92.55 85:52 80.83 78.78
5. Xylitol 5% | 89.40 82.97 79.02 77.95 94.89 83.17 71.31 77.:31
. 6. Caffeine 0.2% | 98.76 97.62 97.42 97.27 99,57 99.57 97.23 97.23
T Theophyllén§9 100.13 99.42 97.42 97.27 101.92 99.57 98.40 97.23
2%
8. Control 83.68 75.09 72.17 68.67 85.52 77.31 73.80 '71.46
(No Stabilizer)

*

% average from n =

2

G¢C



Table 4 Ratio of Absngpnce of Eluate from Column in Table 3
g 1 week 3 week 4 week 8 week
B Stabitisers Absorbance Ratio| Absorbance Ratio! Absorbance Ratio| Absorbance [Ratio
; = 36
- ; 36 3(2/ 36/1/ /
{361nm. 550nm. //ég; 361nm. | 550nm. 50 361nm. | 550nm. €50 361nm.| 550nm. 550
1 Glycine 2% 10.258 | 0.082 3.15/0.234 | 0.07513.12 10.230 | 0.072 |3.19 |0.226 { 0.070 { 3.23
2, Histidine 2% | 0.260 | 0.082 3.17/0.235 | 0.076 |3.09 {0.228 | 0.073 3,12 {0,225 | 0.069 3.26
R Mannitol 5% 10.2381 0.078 | 3.05]0.226420/06843.31..0.222 | 0.067 | 3.22 10.216 | 0,065 | 3.32
4. Sorbitol 5% {0,243 | 0.079 | 3.08{9.230 | 0,073 |3.¥5:10.225 ] 0.069 { 3,26 | 0.220 } 0.067 | 3.28
5. Xylitol 5% 0,250 | 0.081 3.09/0.232 | 0.071 {3.27 | 0.222 | 0.066 | 3.36{0.218 | 0.066 | 3.30
6, Caffeine 0.2%]0.275| 0.085 | 3.24/0.273 | 0,085 §3.21{0.270 | 0.083 | 3.25| 0.272 | 0,083 | 3.25
7. Theophy'line 02380 4 0.087 | 3.2200.278 | 0,085 13.27 10,270 | ©.084 5,21} 0.272 10.085|:3.25
0.2%
8. Control 0.234 | 0.073 | 3.2110.210 | 0.066 |3.18 { 0.200 | 0.063| 3.18| 0,192 | 0,061 | 3.15
(No Stalilizer)
|

9¢



Table 5

Accumulated Rate of Change of the Potency of Vitamin B,. from Table 3.

361 nm. 550 mnm,
No.; OStabilizers i ;
: 1 week | 3 week | 4 week | 8 week | 1 week |3 week | 4 week | 8 week
§ -
1. | Glvcine 2% T:73 16.32 17.75 19.18 5.94 12,15 15.66 g 17.99
|
2. | Histidine 2% 7.02 i5.96 18.47 19.54 3.04 10.97 i4.48 i 1917
3. | Mannitol 5% |14.89 15.54 20.98 2. 75 8.63 20.34 21.52 é 23.85
|
4. Sorbitel 5% (13,10 17 .08 kgl 21.32 7:45 14 .48 19,17 .- . 21,82
5. | Xylitol 5% |10.60 17.0§ 20.98 220504 5.11 16.83 22.69 22.69
6. | Caffeine 0.2% 1.24 2.38 2,58 WS 0.43 2.43 2.77 v
7. | Thecphylline 0 0.58 &0 NS 0 0.43 1.60 2,07
0.2%
8. | Co.trol
(No Stabilizer) | 16.32 24.91 27.83 14.48 69 26.20 28.54

31.33

R

LT



Table 6 Potency of Vitamin B, in Vitamin B-Complex Containing Vitamin C Injection

Using Caffeine as Stabilizer in Various Concentrations kept at Room

Temperature.

*
% Vitamin 812 at 361 nm.

*
% Vitamin 312 at 550 nm.

No.
sk iliners 1 week | 3 week | 4 week | 8 week | 1 week | 3 week | 4 week | 8 week
1. | Caffeine 0.1% |97.86 97.15 96,44 85.72 97.92 94 .42 93.26 93.26
2. | Caffeine 0.2% [98.58 98.22 97.86 97.5% 99.09 99.09 97.92 97.92
3, | caffeine 0.3% }99.28 98.93 98.93 98,22 99.09 99.0S 99.09 97.92
4. | Control ( no | e
caffeine) | 84.70 78.91 7295 67.96 83.93 81.60 73.43 71.11

* % average from n= 2

8¢



Table 7 Ratio of Absorbance of Eluate from Column in Table 6
{
1 week 3 ‘week : 4 week : 8 week
e — ! it
No. Stabilizers ! Absorbance Ratio| /bsorbance xatio| Abscrbance |Ratio | Absorbance Batio .’
i 1
" 361nm. | S50nm. | ogg, (361am. |550nm. | *Sxc ['361nm.| SSomm. %%, | 361mm.[s50m. | 38t

50 <

bt
.

Caffeine 0.1z | 0.275 | 0.084 | 3.27{0,273 |0.081  |3.37 {0.271 |0.080 |3.39 |0.269 |0.080 | 3.36

Laffeine 0.2% | 0.277 | 0.085 | 3.26]|0:276 {0085 13,25 (0.275 {0.084 | 3.27 |0.274 10.084 |. 3.26

2%

5, caffeine 0.3% | 0.279 | 0.085 | 3.28{0.278 | 0.085 |3.27'10.278 | 0,085 (3.27 |0.276 | 0.084 | 3.29

4. Ccentrol |
i ( no caffeing) :..238 0.072 3.3%110.222 | 0.070 3.10 10.205 | 0,063 | 3.25 0.190 | 0.061 3.13

!
i




Table 8 Accumulated kate of Change of the Potency of Vitamin Bizm

from Table €

361 nm. 550 nm.
N Stabiiarens 1 week| 3 week | 4 week | 8 week | 1 week| 3 week | 4 week | 8 week
2 GCaffeine 0.1% 2.14 2.28 3.56 4,28 2.08 5.58 6.74 6.74
2. Caffeine 0.2% i.42 L1408 2.14 2.49 0.91 0.91 2.08 2.08
3. | Caffeine 0.3% 0.7 1.07 1.07 1,78 0.91 0.91 0.91 2.08
4. | Control 15.30 21,09 27 .9% 32,04 16.07 15.40 26.57 28.89
(.0 caffeine) |

vt
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