CHAPTER III

RESULT AND DISCUSSION
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phase column Therefore, phenyl column, which 1is

commercially available was selected for this experiment.

In Table 1, the polarity of the phenyl column
is higher than C_, and C,, (N-Alkyl) columns. Other
more polar stationary phase like diol, amine and silica

are normally considered to be used in normal phase
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separation. Therefore, diol, amine or silica column were

not selected as stationary phase.

From the experiment, highly efficient separation
was achieved from phenyl column with symmetrical peaks

even at room temperature.

1.2 Detector

uv speéf;—’ﬂ"f A \\_A in mobile phase

is shown in ength of maximum

absorption was a absorptivity was
very weak. Detectio 3 f?;f eleng of major component
i.e. erythromycin , however, minor
components i.e. thromycin C, anhydro-
erythromyecin ether cannot be

detected due to‘Gu the low absorp-

tivity. At wavel']gth 200 - 210 nm, the~ absorptivity - is

strong but ﬁluﬁwﬂ 3xwlﬂf1m the

chromatogramthlch is due to UV cut- off of the acetonltrlle
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selected since the absorptivity of the compounds were

still high and the unstable baseline could be eliminated.

1.3 Mobile phase

The retention times of erythromycin A, erythromycin

B, erythromycin C, anhydroerythromycin A and erythromycin A
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enol ether were influenced by acetonitrile-methanol
composition, buffer concentration and the pH of the mobile

phase as follows:

a) The composition of organic solvents in

mobile phase

From mixture of

acetonitrile and proportions were

used as shown in Tabl el inf. .\of acetonitrile and
methanol compositi A ase on the capacity

factor (k’) of ery : Asg) Etnf ‘_cin B, erythromycin
iu\&:ycin A enol ether
are shown. In gener 3 B X | he analysis procedure
should not less than 1 :;'f . more than 5.0. When
acetonitrile ;s“_;;;;:;___,r;;;m;""”un;>ration, k’ value
of erythromycin”lfufu ‘ i ; ﬁﬁroerythromycin A

did not resolved rom erythromy01n A enol ether. This cir-

cumstance ﬁnutﬂ ’3%%%%‘”{}%}?’]@% the eluting

power of ace n1tr11e is HPO strong However, w en organic
o @ HE) HE B WA N TR o
acetonltrlle and addition of methanol in various ratio, the
well separation between all interested peaks was achieved.
The selected optimal composition was acetonitrile and
methanol in ratio of 15:38 (v/v), this selection was
based on k’ value, resolution and analysis time. The
retention time of erythromycin C, erythromycin A,

erythromycin B, anhydroerythromycin A and erythromycin A



29

enol ether was 6.7, 8.3, 10.5, 12.3 and 15.0 respectively.

b) Type and concentration of buffer salt

Buffer solution preparing from ammonium

solvent compositio ) 1obile phase were evaluated.

acetate, sodium acetate . odium dihydrogen phosphate

were commonly used hase composition. For

determining the in salt, fix  organic

In-: Table 3.

theoretical plates - h;:_ ek | ailing factor was
obtained when sodiuj Jihigst;_:ﬂ )sphate was wused as

buffer. Therefore, ~__r'frl iphyd phosphate was

of fect of concen-
tration of sod1u9 dlhydrogen phosphate on retention of

erythromyc1ﬂ u}EJ ’g %cﬁ}ﬁfﬁ%ﬁ’}ﬂ ‘§ buffer (0.010

to . 0100 were preparqﬂ with co stant org ic solvents
conpc RYRIA IR U2 REAY Bhoner o
buffer concentratlon on capacity factor (k’). The capacity
factors of all compounds decreased when buffer concentra-
tion increased. The variation of buffer concentration at
0.010 and 0.025 M did much affect the capacity factor
of all compounds, but the influence at the higher
concentration from 0.050 M was small. When buffer

concentration at 0.010 to 0.050 .M was used, all compounds
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were well separated, when increasing the buffer concentra-
tion from 0.05 to 0.100 M, peak overlapping of erythromycin
& and erythromycin A were noted. Finally, buffer
solution at 0.050 M was selected due to well separation

and reasonable capacity factor values of all compounds.

The fe 3 ase pH on capacity
factor is show e >th - 5. The capacity
factors of alls ‘ d{rf;*< e hen the pH was
increased. At pH | vein ¢ -did-not

resolved from ya:8 c Lely. When pH more

than 5.0 was ple ‘7’-p&‘ on was achieved but

long retention of | 1ds- L 21so noted. Therefore,
at buffer pH 5.0, vasgiGonsfdered! optdimum.
bé;Z:ZZZ:Z:ZTFTTQQ’_—_“:‘
Thuéﬁ the optimum ch omato&}aphlc conditions
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Chromatograms of erythromycin A, its related
substances (i.e. erythromycin B, erythromycin C), degrada-
tion products (i.e. anhydroerythromycin A, erythromycin
A enol ether) and internal standard (glibenclamide) are
illustrated in Figure 6. The eluting order was

erythromycin C, erythromycin A, erythromycin B, anhydro-
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erythromycin A, erythromycin A enol ether and glibenclamide
with the retention time of 6.7, 8.3, 10.5, 12.3, 15.0 and

18.6 minutes respectively.

2 Stébility of erythromycin solution in optimum

mobile phase

Erythromycin ' ﬁer pH 3.0, 4.0, 5.0,
6.0 and 6.5 were? t [room temperature for 2 weeks.
The results ar ‘ W able 6-10 and Figure 7-11.

The content of

and erythromycin A
enol ether sho ‘,1 s, were calculated as
erythromycin A. pH of 5.0, the
content of eryth stable. However
slightly degradation as observed ( as shown in Table 6
and Figure T7)sw G make a fresh

solution for eagh
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At buffer pH of 4.0, the content of erythromycin A

slightly decreased but erythromycin A enol ether was

quite <clearly detected, the results presented in Table 8

and Figure 9.

This experiment confirm  the report of Atkins,
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Herbert and Jones (1986) that erythromycin degraded in

acid medium.

At buffer pH of 6.0 and 6.5, erythromycin A was
stable (as shown in Table 9-10 and Figure 10-11) but, as

mentioned above, these pH not selected because long

elution time was obtai

Thus, the stal NG ythromycin in the

optimal mobile pha

3. Selection of i

Table ive retention times of
the various substances fo 2 omycin A enol ether.
From relative J‘a"__nn—mnu;—-_—n-f—mu,Te, glibenclamide

Y )
‘? e it was well

‘i : !
separated from a 1 1nterested compounds under the optimum

‘condition :ﬂ:uﬂe}wge‘wﬁ Wﬂ&lﬂaﬁi as shown in

Figure 8.
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e Developed HPLC method for analysis of erythromycin

was chosen as

in raw material and dosage form

The optimal method has already summarized in 2.4
of Chapter II and the obtained chromatogram is shown in

Figure 6.
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5. Analytical method validation

Three batches of erythromycin raw material and five
batches of erythromycin enteric-coated tablets were used in
this experiment. Detail of the sample used is shown in

Table 12.

5.1 Linearity

Five st./ as of 0 0.64, 0.80, 0.96,

1.12 and~1:28-"nd

were used in the
linearity deternmi the peak height
ratio of erythroi ~internal standard
versus the erythro on, the calibration
curve was found to be he range of concentration
observed. A slope @ 13875, a ergept of 0.0943 was

obtained by %%—%ﬁ d correlation

coefficient was 59999 as shown 1n Tablm 13 and Figure 12.
This result m about 1 mg/ml
of eryt.hromﬁ'\iJ E‘!%ﬁﬂ ﬂ)ID ieparations was
9 h“'o‘»l‘W’TﬂgﬁﬂiﬂJ UAIINYAY

5.2 Precision

Intra-day and inter-day precision data for the
analysis of erythromycin raw material and tablets are

summarized in Table 14-17.



34

For the intra-day precision of raw material RM1,
the contents of erythromycin A were 903.92 to 912.10 ug/mg
with a relative standard deviation of 0.34% (n=6), as
shown .in Table 14. For inter-day precision of the same
sample, the mean contents of erythromycin A were 898.61 to

908.29 wug/mg with a relative standard deviation of 0.39%

(n=6), as shown in Tab

The int tablets FP4, the

contents of er to 232.84 mg/tab
with a relati Bf 1.21% ‘(n=6), as
presented in Ta \\. precision of the
same sample, t AK-~ythromycin A were

225.986 to 234. relative standard

Fronm these 7 Wlscrved relative

standard dev1at1iﬁs are quite low, maxfELm value is 1.34%,

Ly zrw%‘wfﬂﬁ”'
Qﬁ%{ﬁﬁﬂim Nﬁ’]’miﬂﬂ ¢

For precision of recovery, three sets of five
replicate standard addition method were performed as
shown in Table 18. The percentage of recoveries of 97.86,
103.12 and 98.15% were found with relative standard devia-
tions of 2.13, 4.12 and 3.51% respectively. The observed

recoveries are nearly 100% which is acceptable value.
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However, the percentage of relative standard deviation
was quite high, the variation may occured from the coating

material of enteric-coated tablets.

For linearity of recovery, the relationship

between the added erythromycin and the erythromycin found

icient of 0.9997, 0.9983

and 0.9989. The results are able 19.

Table 20 h ;  :. 3 j}s'- ; m the analysis of

erythromycin tablet: t the addition of

erythromycin B, anhydr ;_“gf*- and erythromycin A
J' ¥ ‘

enol ether. Chromatograms also shown in Figure 13.

The results show at”™ thes es do not interfere,

both position hi hromycin A peak.
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5.5 < Limit of detection

The limit of detection, of this method was  9.28
ppm of erythromycin based on peaks that could be easily
manually measured (signal to noise ratio was about 2:1).

Precision data were obtained by the repeated analysis and

T 458529 08
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resulted in relative standard deviation of 5.06% (n=10) as

shown in Table 21.

The obtained detection 1limit 1is sufficiently

sensitive for detection.

6z Quantitative analy material and tablets by

HPLC method

With the v e P P i condition, a

number of commereda " \§\Q

coated tablets sa ' Shown, 'ab

erial and enteric-
» 12, were analysed.
The chromatograms

The mean t“.omycin in term of

erythromycin A obtai three batches of raw

material were]yﬁ"“—““ 4{£l.60 ug/mg on

anhydrous basis éﬁkh rels oardﬂieviation ot 1, 18,

TS WEATS
Y. 01Nk THY ML) W

anhydrous basis (USP,1990). The results are all in good

0.81 and 1.1F6f (n=6)=respectively, as shown in Table 22.
4

precision, but the content of erythromycin in RM3 is lower
than the limit. This could be explained by the degradation
of erythromycin during production proceésing or during
storage, as shown by the chromatograms, in Figure 15, com-

pared with those obtained from the other manufacturer.
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The mean content of erythromycin in term of
erythromycin A obtained by analysis of five batches of
enteric-coated tablets were 247.95, 238.68, 230.94,
229.36 and 227.86 mé/tablet with relative standard
deviation of 1985 1.90, 1.90, 123 and 0.97%

(n=6) respectively, as shownh’n Table 23.

[ imit of erythromycin
——
ot. more than 120.0
his. ‘»-,'equivalent to ery-

e results are all within
W\
NN

The USP (U
in tablets is no
percent of label
thromycin 225 to
he amount of three

the limit with

batches (FP3, FP P ,,f;f 11t ow .
% o

The meaiﬂ content of efythrdElcin of the three

batches of ﬁﬁﬁqgﬂ , U’Tﬁﬁs and 834,49

ug/mg on an rous basis with relative standard deviation

e LML i e BT T

Table 28.

The mean content of erythromyéin of the five
batches of enteric-coated tablets were 244.72, 238.65,
235.07, 234.04 and 229.86 mg/tablet with relative standard
deviation of 6.24, 6.24, 4.29, 6.23 and 3.04%

(n=2) respectively, as shown in Table 23.
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8. Comparison of quantitative analysis of raw material

and tablets by HPLC and microbiological assay

For comparison purpose, the microbiological assay
was performed in parallel with this HPLC method on the same

samples of erythromycin raw material and erythromycin

enteric-coated tablets, in 6 and 7. The results
etween the HPLC and
microbiological &iﬁﬂﬂf—" 11 iea t at 95% confidential
limit by wusing cal t- \\\ ‘as shown in Table
ation obtained from

ablets which were

24. However, the
microbiological (n=2) for raw
material and 3.0
higher than those “Wethod, 0.81 - 1.18%
(n=6) for raw materiail - .98% (n=6) for tablets.

The variation ze used (n=2) and

other factors siich BiJe in assay pre-

paration, precis%@n in 1noculumn prepaf@lion and technical
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skill etc.
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