CHAPTER IV

DISCUSSION AND CONCLUSIONS

4.1 The Physical Propertiesg N/ Extract Powder

As shown in Fi i el yeMmmmma - iact particle possessed

quite a spherical shayg .~ of spray drying

process. The histogry I . _H” ®Nbution of the yeast

extract powder is ncty B MMerticle size is nostly

smaller than 100 um.

The DTA thermosgr A Ft powder in Figure 4-3

80 °C and at 200°C. At 50 C,

showed two broaden endatheg, '

the peak may occuy™ Fehen the temperature
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reached 200°C, theésd

'ﬂ ‘ -pu5itinn probahly

I
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occurred (Lorant, 14

‘a v/

The lﬁqlltueﬂa:lmlﬂnﬁwuﬂ’]fﬂtﬁ yeast extract
powder is ical sigmoid _c v" (Figure &), E‘ufli m moisture
slowly ﬁqnﬁilﬁ ﬁﬂ j muﬂﬂ iﬂ Eigléﬂﬂy of the
environment up to 45 percent relative humidity, beyond which there is
a steep rise in moisture. Normally, the ambient relative humidity is
more than 50 percent. Moisture content of the yeast extract powder was

7.59 percent (Table 3-1). At ambient it certainly absorbs moisture,

thus, it can conclude that the yeast extract powder is hygroscopic.
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In this study, the Flowability of the yeast extract powder
was measured in flow rate. It was seen Lhat the powder did not flow
through the orifice of the funnel. In general, fine particles with

very high surface to mass ratios_ _are more cohesive than coarser

particles which are infl gravitational forces. The

particle size falls bel; come more cohesive and

flow problems are and Schwartz, 1990 ;

Staniforth, 1988). P ¢ of the yeast extract

powder is probably can cause poor flow.

In addition, GLhe o o, yeast extract powder,

which was calculated M\ the tapped density, is

not exist. In genSdEs B’ by incorporating a

glidant into a for Ja or by making particles aS®spherical as possible.
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4.2 Preliminary Studies

Although the particle of the yeast extract powder had
spherical-like shape, it had hygroscopic property which may cause

the caking of the powder and it was fine powder which was another



problem for free flowing. Poorly flowing powder could present many

difficulties to the yeast extract tablet making.

The selected glidant, Cr , in concentration of 1% was

primarily incorporated to powder. Then magnesium
stearate was added as I ®1d be formed, thus, it
is shown that the pon ing property. However,
the tablet was stic M re wvas a powder flow
problem during the pic property of the

yeast extract powdej

By trial and ejffoff th ‘F’T ‘ \ compression method,
Encnnprasézh Starch 15008 Windividually incorporated
in formulation as diluen t tablet contained diluent
not more than &= — I One percent of
Cab-0- Sxfa was adde-.:- : f%' magnesium stearate
vas added as luhriﬁPnt he stickv pruble;rnf the tablets on the

e au MY ’WI NN

1ndlcated thall the yeast extﬁ?ct tablet can not be lade by using the
- ARANATHUNTI NG
and thel diluents were limited to not more than 1% 60% of the

yeast extract powder, respectively.

The wet granulation method is reasonably needed to enlarge the
particle size of the yeast extract powder and is carried out to confer
flowability and to decrease the surface area of the particle.

Each tablet weight was assigned to be approximately 350 mg. containing
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200 mg. of the yeast extract powder. The tablet diameter was 3/8
inches. Diluents were used in concentration not more than 50% of the
yeast extract powder in each formulation. The commonly used and

inexpensive excipients were selected in the formulation.

As shown in the investigation was

concerned with dilu ‘gﬁ starch were chosen as
diluents while corn =i ¥ / Seeogcent. The appearance
of the compressed tzj I - .3: if.-th browning color on the
tablet prokably cocuy ;v. = ‘,;i-fn, reaction. The yezast
extract powder was c s ;nrl . LM\ acids (Chernchit, 1985)
vhereas the lactose wa Jif b Lf‘ra ’ >E. Wddition, the difficulty

in passing tnrough the, Wicky vet mass and the long

drying period during T i pcess were not suitable in
industrial practiow & 8 A, lactose were water
soluble matter. S 3{; ,} “binding agent might

Yenica nanges ol tLhe s

cause physical and | ¥lace of the particles.

There might be the ph¥sémal softeni

it D mﬂw%’wmnf‘?
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the cause of screening difficulty. Usually, stickiness of materials

which becaae

can be decreased by using high excipient ratios, by using abrasive
inorganic excipients, by wet massing and/or by adding magnesium
stearate up to 2% (Wells and Aulton, 1988). Therefore, calcium
hydrogen phosphate which is water insoluble was chosen as a diluent

instead of lactose and corn starch. The resulting tablet showed
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mottling by plastic deformation of calciue hydrogen phosphate (Wells
and Aulton, 1888). The sticky problem and the long drying period still
remained. Even though calcium hydrogen phosphate and corn starch

were used together. the starch reduced tablet mottling of granule

Fracture on compression. rrains were thought to reduce

’/anressi‘m force by elastic

granule fragmentation

deformation (Armstron

The next forsy ‘ [ = \ hesiun carbonate light,
was chosen to in Vi‘xfﬁct powder due to its
high adsorptive cap it Ff JF ‘_'_L : HR- imll state and its water
I association, 1986). The
vet mass was easily aV ‘ ",; > si%eu and the shorter drying

time was developed. Never — ise of magnesium carbonate was

limited by its

> se as an antacid is

250-600 mg. andi'y AX }ican Pharmaceutical

Association, IBBE].. ereforos =

il

amoun f magnesium carbonate
should be used for® gwading the @a#xative result. Corn starch was

Firstly m@' WHANEINEINE 3 ot sagnesiun

carbonate. It is seen that thefdrying pemigd was satis@abttory but the
erpear@b bt | NER IS 1d VRE) L& arct o
nlternn£11¥ changed by using calcium hydrogen phosphate which likely
caused the wet mass stickier and the appearance of the tablet was not

satisfied.

The next trial, corn starch and calcium hydrogen phosphate

vere used together in the equal amount with magnesium carbonate. In



general, calcium hydrogen phosphate caused tablets to be harder than
corn starch. Corn starch was more compressible than calcium hydrogen
phosphate. It was seen that the surface and the edge of the tablet had

better appearance. The white spots which were seen on the tablet

raus, Cnh-ﬂ-SiI@) was chosen to be

é to its more flow promoter
d

D, 5ane amount and it

surface might be affected by
glidant instead of tale
property than talcum

could absorb large B 2out liquifying (American

Mite diluents, The least
possible amount o on and good tabletting

appearance would be u

At last, uthg HE AT : r sidered. Dried corn
starch was used ;r !'-:i beginning of this
preliminary wet --"; latTon® . > abiflly to swell is slower
and less than sodium gtagch glycu]ntusxplntah a modified starch,

aer aos @ UE I NI o T, p——

"be observed durmg the studiesgthat the djsjntegration glime was not

ar A WA DIUURNINT AR rori

for the 3eut. extract tablet.

The tablet weight was assigned in the range of 325-350 mg..

The amount of ingredients in each formulation was shown in Table 2-1.
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4.3 The Physical Properties of the Yeast Extract Granule

It is seen in Figure 3-6 that the surface and texture of the

yeast extract granule is irregular which can cause poor flow. But

the 18 formulation granules., particle size (Table 3-3),

-#Flnu rate of the yeast

.y Of the yeast extract

compared to the yeast
extract was improved. ™
granules were apparg ¢ to the yeast extract
powder whereas the 7, e SAme ranges.

There was no Js g e "?,_{; ' carbonate and/or

corn starch paste on ' Sl MO\ vere studied at 95%

confidential level (Appy iy SeEis Mbly due to the narrow

4.4.1 Wejght vnf

m Elmlﬁ w El’] mimlly designed
experimen d the result of $ormal pro#dbility plot @/appendix C-1)
m.,,ﬂmmﬂmumﬁﬂﬂhﬁﬂm :
noeffmmnl:. of weight variation. This may be due to the statistically
nonsignificant results which showed that there was no difference in
the yeast extract granule properties. So the result can not indicate
any effect of those factors on these properties of the yeast extract

tablet. However, the weight variation of the formula No.1 was outside

the limit specified in the USP XXII standard.



91

4.4.2 Hardness
only the effect produced by factor C, the high amount of
dried corn starch, was found to be statistically significant for the

hardness of the yeast extract tablet (Appendix C-2). This probably due

to the dried corn starch mi anules in the higher amount

Aﬂ before the compression

in Table 3-4 Gthat

than the Cab-0-5i1® andg
of the tablets. it car=

almost all the formp] amount of dried corn

starch shoved the dr comparing with the

formulae consisted o} N\ sence of the factor C.

The formula No.9 and . These conform to the

knowledge that a loss j A\ " tablets often happen

when high amount of \ larly mixed before tablet

compression.

4.4.3 Friabdd .

)

nat the i.‘ets of the formula
No.4, 10, and et plf "i f _ riability. This
directly indi ﬂtﬂ: ﬁﬂm rﬂﬂﬂ:]ﬂjsnrhed moisture
during <ighilit m ) ﬁm | é‘t t of the
cons idgmaaﬁtﬂ | ﬂ:] E[;’] Ej moisture

absorption. After scrutinizing the friability data, it can not be

L |
It is s=f in Table 3-4

clearly concluded that which of these interesting factors influence
on the yeast extract tablet moisture absorption. As shown in Appendix
Cc-3 the statistical results showed nonsignificant effect of all the

factors on the percent friability of yeast extract tablet, however.
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4.4.4 Thickness
As the statistical results (Appendix C-4), the factor
BC, high-level corn starch paste together with high-level dried corn

starch, was the only significant effect. It can be noticed from

Lhe data of the percent coe “Jgvariation of the thickness that

the formulae, using the showed the lower values

vhereas the formulae7Wes

p— high-level corn starch
paste, or the facter 2 eahoved the higher wvalues

of thickness. This ry B and the factor C
have antagonistic in'gFfa g 7 2 B \ '-z-ula No.6, 7, and 16
vere the exception prygfa f : i ' .,'  effect of the factor BC

seen from the estim: F Foeaaoy '3531& dix C-4,

The shwt is 11¢s agrthe high amount of
magnesium steara ;’ 7 g‘-:i{ n starch togebher
with the high amou : of mag aLe $igf: icantly affected the
disintegration time of sbe yeast extgoet tablets. According to the

setiunten efﬂ“uﬂﬁmeﬂmjﬂﬂimﬁ g Tonwiiasted

corn starch, and the fa_-,i:t.-:}r ¥, high-leved magnesium @learate, show
posii® POV Fhed: Bl A W B N e e
vhich ?s the smallest effect so this indicates that Ffactor C and
factor D have antagonistic interaction. And factor D shows more
influence on the disintegration time than the factor CD. It means that
the high amount of magnesium stearate lengthened the disintagration
time more than the high amount of dried corn starch together with

the high amount of magnesium stearate. These results relate to
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disintegration time values in Table 3-4. When the formula No.1, 2, and
4 are compared to the formula No.13, 14, and 16, respectively, it can
be seen that the high amount of dried corn starch together with the
high amount of magnesium stearate causes the longer disintegration

time. The formula No.2 and 15 the exception. Next, the pair

comparison of the disinteg "elfnraula No. 5, B, 7, and

8 to the formula No. @ ct.ively, showved that the

high amount of magness - k = se in disintegration

time. When the fors: red to the formula

No. 6, 7, and 8, r igh-level magnesium

stearate lenghtenedd 2 Lhe combination of

high-level dried cs magnesium stearate.

Magnesium stearate usup Wion time due Lo its

hydrophobic property whefag l h, disintegrant, usually

promote disintegration but. s is less effective on

enhancing Lhe ©ah e — gedhinstein, 1988) and

during the test it -E - disintegrated via
L !

erosional dissolutTon. However, notézle that the tablet

was sticked uﬂwa ﬂtﬂ wifwﬁf‘ﬂﬂ disintegration

apparatus and Qe dlﬁlntegratlng medium was clnuded due vﬂ the color

L GWTANTTS DR RN A1) R

of testhg probably varied.

it was

4.5 BSalmonella Test

The test for Salmonella in the yeast extract powder and the
yeast extract tablets were negative. These results meet the standard

of yeast tablet (American Pharmaceutical Association, 1986).
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4.8 Aging Studies

Yeast extract is previously known to be hygroscopic powder.

The physical properties of the yeast extract tablets, thus, were

investigated to develop ive data of the storage under

humid conditions.

4.6.1 In Closed.g
Most of ‘4. j _" YO 10 change in weight,

thickness, and hardy gération times showed

fluctuation, their val, ith the requirement of

the yeast tablet (NF distinect weight

increase during storage | Mion at every aging perioa

.-I" ﬁ
did not pass the USP requ1re = the largest deviation of
= f—'-:::a_..- A

the thickness vas initial condition

(Table 3-4), it milgl W flowing due to

the heterogeniety f¥particle s

ixture (gdthules and excipients)

wvas the main re son fof reat w m e aging results
of the 16 Hea ﬁﬂ&iﬂ Hﬁﬁiuntainers under
humid nond1tmns did not shov afy consist orre H mong hhe
4 ph,vmﬂ gﬂimuﬁgﬁﬂﬁ:i u&t]nt.ians.
It could be concluded that most of the produced yeast
extract tablet had no change or slightly change in physical stability

over the three-month storage in closed container even kept under the

high relative humidity environment.




4.6.2 In Opened Containers

Significant increases of all formulation tablet weight and
thickness and the decrease of hardness were observed at the three

storage conditions over the periods of 30 days. The disintegration

time fluctuated, however. eriod. The tablets tended

to pick up moisture whizg heavier, Gthicker and

taking more time to di sange in hardness of the

tablets which were ko relative humidity

were clearly ocbservey This might be due to

saturation of moistuig

The change E.,ring storage may not

relate to the change in \ laccﬂrding Lo the results

of weight, hardness, and tp;;};@zzigi‘ it could be concluded that

e

the tablets were sl pfajed in veight and

thickness. It is 'which were kept at

30 percent |:-e.'1::t.i-'t humidity condition had nas hange in some tablet

e g Ineniweans
T ARTa I INGIaY

a) The yeast extract powder had no flowability due to its fine

paricle size and hygroscopic property.

b} From the preliminary studies, yeast extract granules were
produced for tablet preparation using wet granulation method with

the incorporation of magnesium carbonate light as adsorbent, corn
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starch and calcium hydrogen phosphate as diluents, corn starch paste
as binder, dried corn starch as disintegrant, Cab-ﬂ-Sifa as glidant,

and magnesium stearate as lubricant.

¢)  According to 3 nt the adsorbent and the

binder did not signifa ical properties of the

veast extract granule
d) The 2° facty et which was carried ont
onazte, corn starch paste,

to investigate the

dried corn starch#ur . gFaes = 21‘ *he physical properties

of the yeast extract#®a et s i 2 al J} n™ icant effect on weight
= I"I
variation and friability of -:;::-ns- tahlet hardness decreased

kAL,

by the high-leuel ity he thickness wvariation

decreased by the ;, !E“I starch paste and

high amount of driefjjcori : ent': magnesium stearate

lengthened the tabletgdisintegration gjme more than the interactive

effect of hﬂ H&I 'd} w Srﬂ § wﬂﬂ nﬁ-level magnesiun

stearaha.

e: Almost all yeast extract tablet formulations retained their
physical properties conforming to the standard after aging in closed
containers for 2 months. In opened containers, all formulation tablets
kept under high humid condition became softer, heavier, and thicker.

But the disintegration time results could not be concluded.
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f)  Most of the yeast extract tablet ~formulations in th%s study
were sabisfactory except for formula No.l1 and No.12 which did not pass
the USP XXII weight variation standard. And the thickness variation of
formula No.12 did not conform to the requirement of pharmaceutical

industry.

4.8 Suggesbiun

For succes. e ; MR . of yeast extract
tablet, it needs -°h ving its hygroscopic
property which is "1jfj s ?a No8ing into the tablets.

Probable means to impre

a) Strickly control rﬁr.- 2Ly of manufacturing area
b) Reduce qya%td £ : _gt
) Try to ,»; xtrant. with less

hygroscopiay property Dy co-spray dryddg with nonhygroscopic

MRS ARY T
K ERib bl Tg1 1

e) 1!113.15'513 of nutrient composition in each yeast extract tablet
have to be done in order to know whether it has quantity
alteration during processing or not. Moreover, nutrient
stability test of some nutrients such as vitamin have ko be

investigated.
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