CHAPTER II

EXPERIMENTALS

2.1 Materials

The following -hﬁzﬁg from commercial sources

except for yeast extrg

2.1.1 Substancy
¢.1.1.1 glied by Institute of

El*a'neering, IBGE,

.1.1.2 magnesium c: - . (Japan, supplied by

]
"" '..l"‘r ,
P . : _9~ land)
2.1.1.3 0 E{_ P anplied by Srichand

Unifd Dispensary d. rartnerd@p, Thailand)

47 RS —

- 1 2 Substances for Microbiological Test

2.1.2.1 lactose broth (Difco, USA)

2.1.2.2 selenite broth (Difco, USA)

2.1.2.3 tetrathionate broth (Difco, USA)
2.1.2.4 Salmonella-Shigella agar (Difco, USA)

2.1.2.5 bismuth sulfite agar (Difco. USA)
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2.1.2.6 brilliant green agar (Difco, USA)

2.1.2.7 triple sugar-iron sugar (Difco, USA)

2.1.3 Other Substances

2.1.3.1 lithium ch Germany!

2.1.3.2 potassig /rnan:,r)

2.1.3.3 e F. Mercl, Germany)
2 LBk any)
2.1.3.5 erclk, Germany)

2.1.3.6 sodi

2.1.3.7 ck, Germany:
2.1.3.8 ammoni gl FieeRs—— A\ %+ 1and)
7.1.3.9 Hien Ag, Germany’

2.2 Methods A a y
2.2.1 Size S A

Spray d ed yeast extract was rece in various particle
sizes. It wvasgi ‘ﬁqﬂ rﬂ mp. For further
studies, Lhﬂr’uz"a g/ ﬂm r E];jﬂjﬂculinex grinder
(Mouli lﬁ r g i T, aﬁﬂ esh screen.
Then tgﬂj ar‘t ﬁjﬂ;omuj ﬂ m UE[ pixed for

5 minutes in sigma-blade mixer (Viuhang Engineering, Thailand). The

yeast extract powder was uniformly obtained.
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2.2.2 Properties of Yeast Extract Pouder

2.2.2.1 Morphology Determination

Shape and surface texture of yeast extract powder was

characterized by using scanning electron microscope (JEO Et JSH-T2204,

USA) and photomicrographs we:

2.2.2.2 Part it W Specific Surface Area
Deter=g
Size ace area and everage
diumeter of particle gff # £ == - e examined by laser
diffraction analysis / F4- :l : %l -1“xSeries 2800 C, UK.

®of yeast extract powder during

i —— -
-

heating from room=yenp ;i er{ined by differential
thermal analysis {7 X J

Ly
17?1 :
dndnal 1o carried out by

applying from ?he mebthod of ex#hiining mojsture conten@tin dried milk

cvorrs8) YO AN P IEUA JAN AL B 8crs woscnes

and Pveily distributed over a 5.5 cm. diameter, round, flat-botton,

Z2.2.2.4

aluminium dish with tight-fitting slip-in cover (Figure 2-1). The dish
was dried previously in hot air oven (Memmert, Germany) and weighed.
The dish with the yeast extract powder and loosen cover was then place
in vacuum oven (Precision Scientific, Inc., Model 01.9, USA) at 100 *C.

The sample was dried to constant weight within about 16 hours under
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Figure 2-1

Figure 2-2 Apparatus Used for Moisture Adsorption Isotherm

Determination
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absolute pressure not over 100 mm. (4 in.) of Hg. While the sample was
drying, slow current of dried air which was passed through sulphuric
acid was admitted into the oven about 2 bubbles/second. Before removing

the dish from the oven, its cover was pressed tightly. Then it was

cooled in a desiccator filled 4ca gel. The percent moisture

content (dry basis) was terminations.

2.2.2.5 Moistur— g TR ermination

msately weighed 300 mg.
and evenly spread N\ goroximately 3.5 cm. in
diameter and 1.0 2Tf;' essing 7 layers of
Dialontf9 aluminium x.ishes of yeast extract
powder were put int® | fl'.;: 'h. :-n they were kept in
desiccators (Figure 2-2) cotemm—ne ated salt solutions : lithium

chloride (LiCl),gpo ' v 0 ) .. magnesium chloride

hexahydrate (MgCE™g iy} K.CO.', magnesium

nitrate hexahydrat§l} (Mght ; e n

2

flite (NaNO,), sodium

1¥

acetate trihvdrate H o ol ﬂ} ammonium sulfate ((NH,) _S0,),

lhz

wasin U BY NEINS WA Sroxtanery s07c

which could glve relative hgnidity at .2, 22.0, 3 , 43.8, 52.0,
ke RIS TUHNRAINLAN Yo
24 hﬂurs, each dish of yeast extract powder was checked for
equilibrium condition using humidity recorder (Yamato Scientific Co.,
Ltd., Model YH-33R, Japan). The bottle was taken out of the desiccator
and covered immediately with its bottle cover which was connected with
a probe of the hygrometer (Figure 2-3). While measuring, the surrouding

temperature was controlled (Figure 2-4). Then the sample was determined



Figure 2-3

N

Figure 2-4

Relative

Humidity Measuring Condition



for its moisture content as in section 2.2.4. The percent moisture
contents <(dry basis) were plotted against the percent equilibrium
relative humidity. Each point of the percent moisture content on the

iM~tions.

graph was calculated from 3 de?:l

2.2.2.6 Flowah®

Yeas®

@ 60

into a Nalgene

W 50.00 g. and filled
ﬁxi-?inﬂm diameter cone,
cag. T0 mm. long and k=;~, ca. 34 mm. long
(Figure 2-5). Time .k_east extract powder
vas permitted to flg Mhted in ¢./sec.. The

mean flow rate was thyfc ffraggwaia Mions.

ib*ly one gram, Was
I.' d

excessively dissecl .'.; mer which was filled

'

into a 16x125 mm. SﬁFEH cap Lest tuh&. The closed test tube was

clamped in aﬂﬂ%ﬁnﬂﬂﬁeﬁsﬂﬁﬂﬁjﬁed round about

40 rpm. mokor {Induct}pn motor, Deparhlent nf Manufacturing
QRN T INGAGY =
equipneflt was maintained at 37+2 ‘c by using thermoregulator (Techne
(Cambridge) Ltd., ¥odel FAPE, England). After 4 hours, the saturated
solution of yeast extract was filtered through No.1 Whatmann filter
paper into a beaker. The filtration was set in incubator (Memmert,
Germany) to maintain the temperature at 37 "c. Five milliliters of
filtrate was pipeted into an evaporating dish and coatinuously kept

in the iucubator till most of the water was evaporated. Then the semi-




Figure 2-5

Figure 2-6

Tm-.,..-.rf . [

Agitation Equipment
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solid filtrate was dried in vacuum oven (Precision Scientific Inc.,
Model 01.9, USA) as in section 2.2.4. The residue was calculated from

3 determinations and reported in g./5 ml. of filtrate.

2.2.2.8 Density Det
2.2.2.8.1 Bulk®

/ L 197T)

| —-—

'*u-,ﬁ-_:_r_m_n“ by pouring 50.00 gram
of yeast extract powdeg : cylinder which was
tilted Lo an angle g gupied by the yeast
extract powder was rey = { | \ .. The density was

calculated from 2 detcgii g o I. o g./3l..

2.2.2.8.2 Tappfl DeddoCval i o\ Py 1977)

="aiion of the bulk density,
tapped density vagyes | igier onto the haid
wood surface from Q8 A Jonstant volume of

yeast extract powdeflias obtalica Taoou. 100 tri¥ps). The volume was

read to the neares® &5 wl.. Tht d.ensit.;l was calculated from

e B UL AN IWEA 175

RIASAIUURIINEARL. o

was calculated as follow :

% compressibility = (tapped density - bulk density) x 100

tapped density
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2.2.2.8.3 True Density
One gram of yeast extract powder was accurately
weighed and measured for its true volume using Multivolume Pycnometer

(Micromeritics Instrument Corp., Model 1305, USA). The true density

was calculated from 3 determi ‘#plloving the equation mentioned

in the Multivolume Pven; orted in g./ml..

'“g_ into 4 parts. Weighaed
corn starch was su hvaLer. The rest of the

vater was heated to -orn starch suspension.

This mixture was h ant scirring to TU°C till
translucent paste occurredfe—s er was added into the paste

lg

when its weight uas

V.

2.2.3.2 PrefjjratTon

Granuges, vere prepargg@yaccording to the Fformulations

oot o B INENIHHAN T i

Magnesium carﬂgnate, corn stgrch, and £plecium  hydnggen phosphate
o ARIRIAIULUAIINGNRE) o e
binding bgent. The certain amount of the yeast extract powder and the
diluents used in the formulations were weighed and thoroughly mixed by
mortar and pestle for 9 minutes. Firstly, the yeast extract powder and
magnesium carbonate were mixed together then added with corn starch
and dibasic calcium phosphate, respectively. The interval time for

each mixing period was 3 minutes. The mixture was kneaded into damp




Table 2-1 Formulations of Yeast Extract Tablets

Iagredicats : : : : :
(mgftab.) I 1 3 4 i

Formela No : : g . . . .
§ ] 1l 12 13 14 M 16

Yeast extraci powder 200.0 200.0 2000 200.0 2000 2008 200.0 2000 2000 2000 200.0 2000

Magresim carbomaie 220 160 220 16 S0 16 120 168 20 160 220 164

Corn starch MO W W LU N T A U TN TN LN L LY L

Cakinm phosphate dibasic 44.0 440 440 440 B0 0 WD BE W W W

3 RO % L LA X LA % A A X AL N b

aker(Dpuegh) 63 6 s s ¥

Dried corn starch W00 40 D '.ﬂ LUK L % T R L R L35 T £ % B £

Cab-0-§i G S e, W el O Y@L F L5 1% % 1% 15 LS

Magsesinm wearale R X 1uuﬁﬁﬂﬂw€wy’]ﬂﬁ 6 L6 L6 L6 L6 L6 L
Total weight W53 3393 mnmmﬂimﬂﬂrﬁ%ﬂrfﬁa IS 3345 3 1284 3310 3250

* Prepared to 10% wt.fwt. corn starch paste
** Prepared to 3% wt.fwt. comn starch paste
Both corn starch paste concentration were used iii equal amount. "
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mass with the binding agent till uniforming damp mass was occurred.
The damp mass was passed then through a 12-mesh hand screen onto an
aluminium tray. The tray was placed in tray dryer (Lytzen, Denmark)

at 5515'c. Two hours later, the dried mass was granulated by using

§ P § ineering, Thailand) through a

"i‘?ﬂih' the tray dryer for about

4 hours. Approximately O e S2Bpled to determine

oscillating granulator (Vi
16-mesh screen. Then it
the moisture content ilation balance (Ohaus
Scale Corp., Model Hégs set at the height of
1.5 inches from th set at No.4 for 15
minutes (about 85° 5 calculated from the

following equation :

s)Jlas less than 2 percent,

¥

the drying process HE% stopped.

AUY FNHAFWHINF rorioer o

used in this g $nulation studiﬁ? (Table 2- 21 The vari 1 s and their
QRN FOUHMIFN Y ﬁ d
9. Magnesium carbonate light content of 22.0 and 16.0 mg. per
tablet
2. Corn starch paste, binding agent, using at the level of 6.8

and 3.4 mg. per tablet



Table 2-2  Experimental Arrangement for 2° Factorial Experiment

28

Treatment Factor Formula
Combination Number
1 8, 12, 16
a 7. 11, 15
b 6, 10, 14
ab S, 9, 18

w
i
LT
=]
=
=]
t
cr
™
-
(1]
=
b=
-
w
et
L]

AU INENTNYINS
AAATUIM TN
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2.2.4 Physical Properties Determinations of Granules

2.2.4.1 Morphology Determination

Shape and surface texture of granules were characterized

by using the scanning electron microscope {JEﬂﬂit Model JSM-T220A, USA)

and photomicrographs were ts

iy

2.2.4.2 Part jCWREE, ; N j) S 1 gt i on

Fifty S eeon the top of the sieve

series (Endecobts T4 -?“w ically in the order of

decreasing aperture ,"‘1445 um.. The nest of

sieve was placed on ',;kelnan, Germany). The

amount remaining on es, 4 0\ shaking is then weighed.

The results were calcul; ations and reported as

(TR

histogram plot in which perg = ‘Lion (by weight) is plotted as

]

F- ﬁ"".:‘f el

a function of the ™z

y:'_ Y

2.2.4.2 Moiflure Conte pevermination 3

Granufo@avere deternfhdd by usinht.he same procedure

o w e EATTEVTIWEANS
RIAIDIUURAINYAY

Granules were determined as in section 2.2.2.6.

2.2.4.5 Density Determination

Approximately 25.00 g. of granules were determined

as in section 2.2.2.8.
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2.2.5 Preparation of Tablets

2.2.5.1 Tabletting Machine

A single punch tablet machine (Viuhang Engineering,

Thailand), driven at constant speed of 900 rpm. electric motor was used

for tablet compression. sion force could be measured by

strain gauges (Kyowa, wvhich were connected to

strain meter (Tokyo , .- ar.!el DA-124, Japan) with

recorder (Instrument Cg e USA) . Two strain gauges
were mounted to the . Miive, then coated with
moisture proofing wayy calibrated by using
Universal Testing fac! hen stress was applied,
gauge resistance waf¥ ¢/ |

A
2.2.5.2 Compression :‘=ﬁ_

-

e shown by the recorder.

- f-'j.:f_.r e
Al ‘ i : ere passed thrcuagh

Y dryving in hot air

80-mesh screen. [£%]
oven (Memmert, ' any) ot s - 30 utes. Following the
Formulations in Table#'da], each batclgsdf granules was thoroughly mixed

with sho ais fl bR SREIHIME UDRe wovion. e

mixing by rotating the 1000 #1. cylindmgal plastic @dttle for 100
rounds AV N @S A FHES VB s o
another qlnﬂ rounds. Finally, magnesium stearate was mixed in the same
procedure. The mixture was compressed into tablets using the single-
punch tablet machine equipped with 3/8 in., round flat-face punch at
the compression force of 600 pounds. The tablet veight of each

formulations was shown in Table 2-1.



Figure 2-7 ﬂwﬂ

qQ eccentric sgnj | Iﬂﬂ I tp[j punch

q RTANN T

{3) upper p

?.wﬂm"l’l?lﬂ’lﬂﬂ
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2" factorial experiment was designed for the tablet
making studies (Table 2-3) and in addition to the Yate’s method (Box,
Hunter, and Hunter, 1978; Montgomery, 1991), normal probability plot

(Box, Hunter, and Hunter, 1978; Montgomery, 1991) was used for

statistical analysis.

2.2.6 Tablet E

After comn meoohysical properties of

yeast extract tablet,

auch were individually

weighed using analyti ; Model A-200S, Germany).
et
standard e
PTf A
variation were .salc i ions were checked

.5

R Jdition (USP XXID).

Average weight,

and percent coefficient of

according to the Q;

L

2.2.6.2 Hardnfgs,

ﬂ UHINHN TNEMN Forrmins e

Strokes- Honsan hardness tefter (Manepdy Machines@ltd., England)
wvion RGN RAINIIALL s e
na]culated.

2.2.6.3 Friability

Twenty tablets was accurately weighed and placed in

friabilator (Erweka, Type TAP, Germany) rotated at 25 rpa. for 4
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Table 2-3 Experimental Arrangement for 2* Factorial Experiment

Treatment Factor Formula
Combination A B c D Number

1 o 16

a - 15

b - 14

ab - 13

c - 12

ac = 11

be - 10

abe - 9

d + 8

ad + 7

bd + B

abd + 5

cd 4

“dﬂﬂﬂ?ﬂﬂﬁﬁﬂﬂﬂﬂi s

2

W'mnmummmaa

=

-
n

LY
1]

=
"

magnesium carbonate light
corn starch paste
dried corn starch

magnesium stearate
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minutes. Then the tablets were dedusted with a soft brush to remove
adhering particles and reweighed. Percent friability was calculated as

follow :

% friabilit eight loss x 100

,ﬁht of 20 tablets

sweasured to the nearest

0.01 mm. using Ghi WRIP.. Germany). Means,

standard deviation ‘A L (TR WS "™iation were reported.

2.2.6.5

extract tablets was

ye -st.

determined in purified sing disintegration test

apparatus (Hanso ;_ - ?-"r USA) procedure

according to the r o elon ile of 6 tablets was

lr

individually observed. o

ﬂUEI’WIEWI‘SWEl']ﬂi

g2T Snilonella Test

RAIRINFUURI TR B e

yeast ekract tablets was examined according to the procedure

mentioned in the National Formulary 13th edition (NF XIII) which was
the test for Salmopella in dried yeast tablets. The results were

observed duplicatedly.
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2.2.8 Aging Studies of Yeast Extract Tablets

2.2.8.1 Aging in Closed Containers

Yeast extract tablets from the same production batch

were kept in closed amber glass lg (Figure 2-8) and stored in

desiccators which were giw ity condition of 32.8, 52.0,

and 71.3 percent at r ™ 30°C). These conditions
were prepared by usis of magnesium chloride
hexahydrate, magne ! ‘ AR "% and sodium acetate
trihydrate, respec : tablets were taken
at 30, 60, and 90 N ations mentioned in

section 2.2.6.

2.2.8.2 Aging
Yeast ex 'Eﬂiﬁaéf*f the same production batch

were placed in opRiEE T ————————— =4 exposed to three

relative humidity B A
B

tablets were removed %Pd evaluated at o i nn- 30 day period as in

e+ U ANBNSWHNY e

u1sual inspect@bn and photugraph: vas aﬁdit1unally ahserved.

ammn‘smum'mmaﬂ

Single-factor experiment with three aging periods as

;;.5.1. Representative

variables was designed for aging studies of the yeast extract tablets.

113¥39%3 %



Figure 2-8

Figure 2-9

Opened Container Used for Aging Studies
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