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ABSTRACT

Some methods Ffor preparation and characters during
storage at room temperature of powdered pancreatic extract
were studied. The obtained results could be summarised
as fellow:

*® The yield of pancreatic powder preparations represents:
40.6, 28.6, 15.0 and 12.4% for salt dried powder,
lyophilized powder, actone extraction powder and
precipitated dried powder/100 mg fresh glands
respectively.

* The salting method for pancreas powder preparation
achieved the highest proteolytic activity giving 65.0
u/mg fresh gland while the other methods by
lyophilization, precipitation and acetone methods
revealed 38.4, 35.4 and 33.6 u/mg respectively.

* The proteolytic and lipolytic activity of the different
forms of powder showed low percentages of decrease
during storing at room temperature for 3 months.

* The bacteriological guality of the different prepared
powders showed low counts for the tested types of

~ bacteria representing total bacterial count, aerobic
sporeformers, coliform and the proteolytic and saccharo-
lytic anaercbic sporeformers oposite to those of
lyophilized powder during storage.

INTRODUCTICON

In previous paper it was stated that liquid pancreatic
extract decreased greatly in its proteolytic and lipolytic
activity during storagz inspite of the presence of different
preservatives Dawood et al., {1988). These facts conducted
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the research to prepare the extract in a powder form,
However, enzyme powder preparations are prefered because
of the advanctages in case of handling, much less storage
spaces and better stability during preservation and storage
(Amer, 1963). Xushner and Hugo {(1971), explained the preser-
vative effect of sodium chloride through lowering the water
activity. WNaguib et al., (1979) and Girgis et al. (1983),
investigated the bacteriological guality and the proteolytic
activity of rennet extract and cleared that the sporeformers
counts were very small, while the coliforms, moulds and
yeasts were absent during the six months of storage.

The present work was carriled out to prepare pancreatic
powder with different methods of drying and to study its
ploteolytic and liplytic activity and examines its bacterio-
logical properties during storage at room temperature.

MATERIAL AND METHDOS

Powdered panctreatic extract was prepared by different
methods as follows:

Direct salting method:

Fats and connective tissues were removed from the
fresh pancreas glands then they were cut up to slices and
sprinkled with dried sodium chloride, drying step at atmos-
pheric cendition was carried out for about 7 days as recom-
mended by Fahmi and Amer (1962), After drying the excess
of sodium chloride was removed followed by milling for
the dried salted tissues and packed in polyethylene bags.

Precipitation drying method:

The defatted fresh pancreas glands were minced, frozen
and enz,res extraction was carried ount with dist. water.
Ammonium sulphate was added +te the extraction so as to
bring the concentration of {NH;),504 to 60%, then the pH
was adjusted to 4. The precipitate was separated by centrifu-
gation. The resultant pracipitate was adjusted to pH 7.5
using 1 N KOH, then 20 g lactose powder + 30 g Na,80, were
added to each 50 g from the precipitate. The mixture was
air dried and milled then packed in polyethylene bags.

Acetone drying method:
The method described by KXeller et al. (1956), was
used to prepare the acetone powder of pancreas,
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Lyophilization drying method:

The commen method o©f enzymes and drugs for drying
was used, Defatted £resh glands were minced and frozen,
then lyophilized by Edwards, High Vaccuun FreezZe Drier,
England for 24 hours, then milled and packed in polyethviene
bags.

The obtained powder of pancreas preparations were
subjected for the following determinations: The proteclytic
activity of the powder according to¢ the method of XKunitz
{1947} and the lipolytic activity on tributrin as a substrate
using the modified method of Tarassuk and TFrankel (19%64),
The total protein was estimated according to the method
recommended by Lowry et al., {1951} and the specific units
for pancreatic enzymes were determined.

The +total Dbacterial count was determined according
to the Standard Method for the examination of Dairy Products
(1960). The coliform count was carried out as described
by Harrigan and Margaret (1966}). The aerobic sporeformers
were determined as spore counts on Bacto Nutrient Agar
after Difco manual (1965), while the anaerobic sporeformers
were carried out by the dilution frequency method on a
medium prepared according to El-Sadek and Mahmoud {1958).

Bach expriment was conducted for 3 times and each
determination was made in duplicates.

RESULTS AND DISCUSSION

The yield:

Results in Table {1) showed the amount of the powdered
pancreatic exatract prepared by the different methods,
their proteolytic and lipolytic activities and the +total
activities were calculated as untis/195 mg fresh pancreas
glands.

It is obvious from the results that the salt dired
powder gaﬁe the highest yield followed by the lyophilized
powder then the acetone method and finally the precipitated
dried powder. The percentages of the protein in these powders
were 35%, 43%, 28% and 1l1% in the same order. The results
also revealed that the salt dried powder gave the highest
total proteolytic and lipolytic activities when expressed
as specific activity, then comes the lyophilized dried.
powder in the second order, followed by the acetone powder.
The precipitated dried method was characterised by its
lower yield in both specific proteeclytic and 1lipolytic
activity than the other methods.




peal
&
[+
—

26(3),

vol.

Moshtohor,

Sc.,

AGric.

£

Annals o

1800

(ur2101d Jw/siuny Lnanoe vijtoadg

LTPEBLY  OL¥69L  0FT1S552 60°L60T  bET9E9 EE"69T 0£°68 Ov ag LE78T 1apmod paup pazijiydod-|
$TE9601  66°S0ZT  0S066E 9678¢d 517488 9z 46 [A: ¥4 Op-se (VA ispmod paup pajeirdioary
L9T9EE  BP'SIE  DOTO08Y 007+0% S¥806 LEPST 007021 09°¢e 00751 1opaod auoisoy
PTEPBOT  0T°S6TL  097SHSYL S6°0¥9T  00°CIS S5°6LT 147681 00759 L0 1epmod poup jug
£3apioe 3w Lianoe “duw
otjwadg  gsuupn oppoads /s ﬁmzpu“m “dw >w_>_uwm “Fw
fAanoe ondjediry A31anioe andootosg ijtesds  /suun PHI29CS - fsaun o PIRIA poyiaw 3uifig
Aitanoe Auanoe
ssnssil ysal} 3w gpT/4A3ALI0R [BIOY onAjodiq o1kj0a101g

"spoiaw usiajyp Aq papp spuwd ysaij Jw por/41anoe sowdzua pue ispmod orreasoued jo pyaid e3wieay if 1} syam
POy e jo pial YV i 1) 9qeL




Preparation of Powdered Pancreatic 1801

Effect of storage on the different pancreatic powder
preparations:

- Effect on the enzymes activity:

Table (2) represents the effect of storage at room
temperature on the proteolytic and lipolytic activities
of pancreatic powder prepared with various methods. It
can be noticed that the proteclytic activity of salt dried
powder showed slight decrease during the storage period
to be; 1.38, 4.31 and 6.92% after 1, 2 and 3 months respec-
tively. The Ilipeolytic activity of the pancreatic powder
brepared with the same method decreased also with storage
preogress being; 1.98, 4.53 and 7.1% durign +the storage
period in the same sequence.

The proteolytic activity of the acetone method showed
somewhat reduction in Broteolytic and lipelytic activity
during storage having decrease of 3.2, 7.14 and $.87% for
proteolytic activity and 5,2, 8.75 and 14.7% for lipolytic
activity after 1, 2 and 3 months storing successively.

In the case of precipitated dried powder, the loss
of both proteelytic and iipolytic activities during storage
at room temperature as tested after one months interval
seemes to be higher than in the +two previous methods giving
4.52, 9.04 and 11.40% decrease in proteeclytic activity
and 7.22, 11.13 and 15.69% loss in +he lipolytic activity
after testing periodically every month during the storage
period.

Regarding the 1lyophilized powder, the proteolytic
and the lipolytic activities showed the highest percentage
of decrease during the storage for three months being 5.73,
10.5 and 14.7% for proteclytic activity and 7.8, 13.10
and 17.32% for lipolytic activity in the same order.

From the obtained results, it can be noticed that
in general, the proteolytic and lipolytic activities slightly
decreased as the storage period progressed. The effect
of storage at roem temperature on the pancreatic powder
was very low when compered with the loss occurred during
the storage of liquid extract. This agreed with the results
of Bagdy and Banga {1957) for pancreatic extract and Amer
{1963), for rennet extract.

Data also cleared that the method of salt dried powder
seemed to be the best method for preparing pancreatic powder
as the loss in both proteolytic and lipolytic activities
were the lowest one allover +the storage period as explained
by Kusher and Huge {1971).
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B- Effect of storage on the bacterial counts:

Table (3) illustrates the bacteriological analysis
of pancreatic powder dried by the different methods during
storage at room temperature.

The results showed that the total bacterial counts
of the prepared pancreatic powders with different methods
varied from one method to another . The acetone method
gave the lowest number per-gram powder followed by the
precipitated and dried powder to be in the second order,
while the salting drying method came in the third order.
The lyophilized powder contained the highest counts.

Concerning the aerobic sporeformers, the lyophilized
powder illustrated also the highest load for this type
of bacteria during the storage period. The other three
methods produced powders with much lower counts.

The increase in the total plate counts and aerobic
sporeformers during storage at the room temperature showed
gradual increase within the first and the second month
of storage then decreased in the third month. These results
agree with Naguib et al., (1979) and Girgis =t al., {1983).

In respect with coliform group counts for the four
types of pancreatic powder preparations, the picture was
changed. The coliform group of bacteria was not detected
(Nil) in the acetone and precipitated dried powders. The
lyophilized powder showed the highest numbers, while the
salt dried powder cleared much less counts throughout the
storage period.

Regarding the anaerobic sporeformers both proteolytic
and saccharolytic types of bacteria present in the different
forms of pancreatic powders prepared with the four drying
methods. The results revealed that lyophilized powder showed
the highest counts of proteolytic type. The most probable
number (MPN) of proteolytic anaercbic sporeformers were
slightly increased during storing at room temperature
specially in the case of lyophilized powder.

The saccharclytic number of anaerobic sporeformers
were absent in salt dired powder. In the other forms of
powder their presence were rare and never exceeded 4 in
counts at the initial time and throughtout storage then
" they decreased and was not detected after the second and
the third month of storage. These results are in accordance
with those of Naguib et al. (1979}, who worked on liquid
rennet.
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In general the bacterial picture of the _ bancreatic
powders prepared with different methods during storage
for 3 months at room temperature; cleared that salt dried
powder, acetone and precipitated dried powders showed low
counts for all tested types of bacteria. This can be attrib-
uted to the deletericus effect of salt on the initial count
according to Kushner and Hugo (1971} in the first method,
while due +to the effect of acetone, diethyl ether and
ammonium sulphate in denaturating the protoplasm of +the
microorganisms in the powder prepared with the other two
methods.

The highest counts of bacteria in lyophilized powder
may be due that there was no Preservatives or inhibitory
factors but the tissues of the pancreas glands were
lyophilized as such,
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