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Chapter III

Result and Discussion

Effect of pH

Codeine ph

U//# on was prepared in

various pH by adi lorlc acid or Sodium

Hydroxide. Eac ‘, -y
he Qr 7// _ S om each solution was
7 _ ,

measured. First, gftg nake_the bas ife by drawing a

(Figure 1). T

straight line roligh fthel mas i\" ighest part of noise,

ﬁu i) !*

then measure th»‘p‘= iﬁ Lensits \ N another line through

the most of lowe measured the peak

intensity. The averawu;;——-f ‘Lwo peak intensity above was

”".ﬁ*‘n !
used. The inte ' k(¢ 2ffcodeine phosphate

solution in vadrdous p show ‘ 1. The pH was

plotted againstmhe intensity of peakm(Figure 2} .

ﬁ U3 V1 AR Bilfrmses wne on o

Codeine pho hate solutlen show t at 1f the is less than

RGN ?EH’&FW%%&IQ@ debreasea.

When t pH of solutlon is more than approximately 6.6, the

intensity of peak is also decreased.
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Table I

pH Intensity of peak (cm)

8.2, so at the low PH, 4éodeine. phosphate in the solution is

magnetic resons

phosphate onlyg

1nten51ty of p;EL is decreased

ﬂ‘iJ’EJ‘*’JgWIPEJ WSO o 1

decreased. At the high PH the P%"- is gre er than HPO42-
and P&Wr] %ﬂ‘}%“% q’an%I ’]:a E&;- is more
ea511y relaxed than phosphorus atom in PO42- (the spin-
lattice relaxation mechanism). Phosphorus atom in Hz PO4-
and HPO42%2- can transfer energy to hydrogen atom and oxygen
atom but phosphorus in PO4%- can only transfer energy to_
oxygen atom. The more relaxation, the more increase in
intensity, therefore at high pH the intensity of peak is

decreased.
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Effect of viscosity

Codeine Phosphate syrup was prepared in various
viscosity. Syrup B.P. was prepared first, then adjusted
the viscosity of syrup by adding proper amount of distilled

water. The final solutio: measured viscosity by using

ps/phate was dissolved in

Y S

Ostwald viscometer.

each syrup and ana —-NMR. Measurement of

the intensity o .eﬁgi,-re entioned above was

performed. The in Figure 3. Table
2 showed the i ne phosphate syrup
in various vis scosity against the

intensity of pe

Table 2

Viscosity (

of peak (cm)

AlEANENINYIN3
RIASNTNUNINANY

The experiment showed that the NMR peak of

codeine phosphate syrup which had viscosity about 24 to 65
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centipoise had equal intensity. It was shown that thé
viscosity in the range 24-65 centipoise had no effect on
analyzing the Codeine phosphate syrup by ®!P-NMR. In
general, the viscosity of syrup was in the range of 25-65
centipoise. The syrup which viscosity was more than 65

centipoise could also be yzed by 31P-NMR but the spent

time was more than

Effect of Concent

Codeine as f:ggred to make five final
coqcentration, :'?  =   g\’g/ml, 20 mg/ml and 25
mg/nml and anal ‘ |
intensity of p tration, it was shown
that the suitabl making a standard curve

was 5 to 15 mg/ml.

31P NMR

-
ﬂ uﬁamwﬁﬁtﬂﬁﬁfﬁﬁved in distilled

water to mike five flna} concentratlons, 5. 0 mg/ml, 7.5

ror®) A RG] TR PRI Bhavees wve

solutlon using 8t!P - NMR. The NMR spectra were shown in

d s

Figure 5. The inténsity of peak and concentration were
shown in the Table 3. The concentration of solution
plotted against the log intensity of peak were showed in_

Figure 6.
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Table 3
Concentration Intensityvy of peak Log intensity
{mg/ml) lem)
5.0 1.40 0.1461
7:5 170 0.2304
10.0 0.3979
12.5 0.5051

15.0 O — 0.6989

log intensity
against concen . inea:z sing linear regression,

up as

'jrsample 's peak

mg/ml)

— . 'y
i o

Codeine phosp

eﬂLelne phosphate 1n3eg@10n 2 ml was

transferrﬂ ﬁﬂtﬁg&mmwgﬁﬁ? by using 2tp -

NMR. The R spectra were shown 1n Figure 7 The
1ntenﬂ.w6‘1 Mﬁﬂnﬁﬁq %rﬂﬂ-\q}a E] into
logarithm. Table 4 showed all data obtained from
experiment and the concentration of Codeine phosphate were

calculated from the equation which mentioned above.
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Table 4
Sample A B A C
Intensity of peak (cm) 4.16 4.00 4.48
Log Intensity 0.6191 0.6021 0.6513
Concentration (mg/ml) 14.0464 137379 14.6293
Concentration of 5 injection = 14.1378 mg/ml
Assay of Codeine : gwwf ion (U.S.P. method)
The Code a1 -‘7:1'- \ acted from the Codeine
Phoéphate injectia 1 quai tati nalyzed by Titration with
0.02 N. sulfurigfadid. .jlf ” » ‘e shown in Table 5.
Table 5
Sample if — B ! c !
Blank = 0.05 0.05
Hz SO4 (ml) ED 8.99 9.03
.94 8.98

Hz S04 (ml) (witheut blank) g 8.90

8
fabak

- ARSI

The amount of Codeine phosphate in each sample

can be calculated as the following:

sample A = 8.90 x 8.128 x 0.02 70.2322 mg/5ml

0.0206




30

sample B = 8.94 x 8.128 x 0.02 = 70.5478 mg/5ml
0.0206 '
sample C = 8.98 x 8.128 x 0.02 = 70.8635 mg/5ml

0.0206

,p-\ 14.1095 mg/ml

e phosphate injection

Average conc

In the
using 3!P -NMR e results were shown

as follow:

31 p -NMR method 25% label amount).

U.S.P. method .06% label amount).

Irabelled amount

Since the ﬁgu-gé‘z phate injection was
prepared in smal  the -macy Department of

e - g
Central Chest|H rdae Iyect into the
operation pati%‘:s,

should be accuratesand precigion. That also means the

taberiea SbikE)id m/mmmﬂ@a.
NG SRR NG AR B

error due to loss in the extraction process. But the

e eséﬂaf the preparation

sample used in analysis by the %!P -NMR technique has no
need to be extracted or diluted. So, the 31P -NMR
technique should be more accurate than the U.S.P. method.

However, this technique still need further study in order
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to prove the accuracy for using in analysis the codeine

phosphate in injection.

Assay of Codeine phosphate syrup using 21! P NMR

Standard solution

Codeine phos~3> s dissolved in syrup BP to

make four final co «iﬁbm_ ' 5 mg/ml, 10.0 mg/ml, 12.5
J
mg/ml and 15.0 md . tiwach syrup was analyzed

using 2tP -NMR. _J TMF cctra were shown in Figure 8.
The intensity o ', §?5‘~. by the method mentioned

above. Table 6 .
and logarithm of

against the log i

Table 6

Concentratio ;”f (cm) Log Intensity
Tan 0.4914
10.0 ‘ 3.35 0.5250
2P UL INENTRYING i
15.04] 4.90 © 0.6902

ANARIA TUNNIANEAREL, e

concentration is linear, using linear regression, the

equation of standard curve was set up as:

y 0.26886 + 0.027987 x i

where, v log intensity of peak

concentration (mg/ml)

~
I
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Codeine phosphate syrup

Codeine phosphate syrup was prepared and analyzed
by using 31P -NMR. The NMR spectra were shown in Figure
10. The measurement of intensity of peak was prepared by

the method mentioned above. Table 7 showed the

and 1ogarithm of

intensity.

Table 7
Sample | & H
Intensity of 3542

log intensity 0.5314 0.5340

Concentration (m@/mij- = : 9.3836 9.4746

-
;
o

:V ncentrat .phosphate were

: n rlantioned above.
AT T -

AMININTAUNIINYIAE

calculated froiﬂt €
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Assay of codeine phosphate syrup using High Performance

Liguid Chromatography

The sample solution was prepared by diluting the
Codeine phosphate syrup with chromatographic solvent
(0.05 M. KH2POs4 in water containing 13% (v/v) methanol) and

ded in the final solution to

chlorpheniramine maleat 4¢$3
act as an internal , ﬁ standard solution was

—

prepared by disw. cmhosphate and

chromatographic solvent. Both

comparison, st   'r wWa injected after the assay

was eluted. ' pam of standard solution and

of .Codeine phosphate
orpheniramine maleate

The results ofﬂlrea -ndaig solution were shown

below; and_the a‘mxage area watio of Standard solution is

st o Blbe) 3 NUVNINYINT

Y P a o/
QR N ERTUUNATNY A Y

Table 8 showed the area ratio of unknown samﬁie

solution.
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Table 8
! Sample ! 1 H 2 | Average |
A 2. T13F 2.6939 2.7038
B 3.0039 2.9344 29716

- 9691 2.8926

Concentratig f =" phe hate in sample = A1 B
: Az

where, A = he peak (sample)
Az = Rat " the peak (standard)
B = Concéntration deine phosphate in

[ gtandard sol X

I :

fosphate = 2.8560 x 0.2
2.7557

Conc!ﬂtratlon of Codelne D

ﬂ‘lJEI’J‘VlWI‘ﬁWEI’Iﬂ‘i

{the solution of ml. sample

T M PLU AL et

Then, concentratlon of codeine phosphate

10.355 mg/nl

in the syrup

while, labelled amount 10 mg/ml



35
In the analysis of Codeine phosphate syrup using
31 p -NMR and HPLC method. The results were shown as the

following:

31 P NMR method 9.4744 ng/ml (94.74% label amount).

HPLC method 10.3550 mg/ml (103.55% label amount).

The offi@ | «g U.S.P.XXI indicated

that both Codei ‘.m and Codeine Phosphate

e -

Label amount 10

tablet contain
107.0 percent o
Ci18 Hz1 NOz .Ha POq". ; f ﬁ '--‘ of analysis of the
codeine phosphat -‘ ; '-us are in the range of
93 to 107.0 percent la 3\

I'-f; (s, -’a
phosphate syrup is not- o :

though the Codeine
in U.S.P.XXI, these two
results should.be sUmed to iable.

Analysis -r- might have some -

i
error in the process of d11ut10n but the sample used for

analysis nﬂﬁmwﬂ% ﬁw ﬁqﬂﬁjer process.

Thus, the Y8sult of 31P -NMR method should be more accurate

tha“’ifﬂﬂ“iﬁ”ﬁﬂifu UA13N818 Y
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Assay of codeine phosphate in Actifed Compound Linctus

using 31P NMR

Actifed Compound Linctus

The Actifed Compound Linctus was pipeted and then

"fgmte powder into the

linctus. Analyzed by J"iﬂMR. The NMR spectra was
J

dissolved 80 mg of co

shown in Figure 1 of intensity of peak

was prepared b bove. Table 9 showed

the Intensity o nd concentration.

Table 9

Sample

Intensity of peal 4.00 4510

log intensity 0.6020 06127

Concentratipfi= RS ""_ 09034  12.2857

B

{

fq: ﬁdﬂntratlon édf Codeine phosphate were
calculate

A NENINY NS e 10 naray or
Y 9ESK 19+ TE 40X 41 (I

less by 80 mg (which add into the sample).

So, concentration of codeine phosphate

in Actifed compound linctus 4.1082 mg/ml_

2 mg/ml

Labelled amount
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Assay of codeine phosphate in Actifed compound linctus

using High Performance Liquid Chromatography

Prepared sample solution by diluting Actifed
compound linctus with the chromatographic solvent and

adding chlorpheniramine maleate in the final solution as an

'%&’ ndard solution by

osp gd chlorpheniramine
v
i 3 Analyzed by H.P.L.C.

internal standard. P
dissolving the code
maleate in chromat
by injecting u oop. For purposes of
comparison, sta cted after the assay

was eluted. — to 24 of ndard solution and

showed the area rati £ : F‘ﬁ* sample's peak.

Area ratio =

deine phosphate
hlorpheniramine

Area_& 55 3 ﬂ 2.8546
Staanrd =2.7412

AULINBEZHYINT e
™ AW ST TINY TR Y >
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Table 10
! Sample ! 1 ! 2 ! Average |
A 2.5571 2.5621 2.55986
B 2.5412 2.6814 2.6113
o .5778 2.6070
The averagy i = 2.5926
Concentrati ﬁe in sample = A:1 B
Az
where, Ay = peak (sample)
Az = ; peak (standard)

ine phosphate in

£:9980 % 0.8
2.7394

“67_______—_-
(the Eﬂution LPPeTNL samle

dilut to 100 ml

ﬂUEl’JVIﬂVIiWﬁ.j’]ﬂ‘E

§0, concentr on of codeine phosphate

ATIMAI NG 2o v

Labelled amount

0.1893 mg/ml

In the analysis of Actifed compound linctus using
31 P NMR and HPLC method. The results were shown as the

following:

31 P NMR method 4.1082 mg/ml
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HPLC method 1.893 mg/ml (94.7% label amount)

Labelled amount 2.0 mg/nl

The results of HPLC method were in the range of
93.0 to 107.0 percent label amount. Thus, it should be

assumed that the result of HPLC method is reliable as the

V/}delne phosphate syrup using

d from NMR spectra is

reason mentioned in as

SLP NMR.

compound linctus is

more than labe

composed of phosphsa oncentration of

phosphate ion \\ at contaminate in

linctus must be A Tf]\\\ sunt is the correction
ety 19 th

for assay codeine Actifed compound

linctus.

ion (from

phosphate buf eXx ‘lculated from the

different of th-

calculateﬁ%fﬂ ﬁﬁﬂﬁﬂaﬂﬁrﬂoﬁ (such as High

Performanc!}quuld Chromatography) and Phosphorus -31

SRR B WA Y

amount of codelne phosphate that be
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