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IHT fistulated adult male animals, two of sach of

cattle, buffalo, gozt and sheep were fed on a com

centrate mixiure plus clover hay (2:3). Ruominal bac
terial cells were isolated. Bacterial — N and DAFP were
determined. The DAP-N sz percentage of bacterial — N
was found to be $.66, 0.96, (.60 and 8.86 for cattle, bui-
falo, goat and sheep respectively with an average of 077
s 08, The relationship between bacterinl — N and DAP
or DAP-N econcenbrations was calculated as follows :

Y, = B0L92 — 3536 X
¥oo= 9897 2§81 X

in which Y is bacterial DAP (mpg/100g DBC), Y, Iz bace-
terial DAP-N {mpg/168g DBC), X iz bacterial-N (g/100g
DBC) and DBC is dry bacterial cells.

The data revealed that 11.48% of DAFP could be degrad-
ed by bacteria comparing with undetected concentration with
protozos.

It has been established that rumen microorganisms play an im-
portant role in ruminant feeding.  The power of digestion of rumin-
ants is mainky due (o rumen microbial enzymes.,  Besgides, microbia!
protein leaving the rumen ultimately provides a source of amino
acids for the host animal as the protein is digested and absorbed
i the small intestine.

Various metheds have heen used to estimate the guantity of
miierobiol protein in digesta leaving the ruminant stomach. The
majorily of these technigues are based on determination of a single
chemieal marker believed to characterize the microbiol components
ismino pimelic acid (DAP) fakes advantage of the fact that i3
iopresent in the cell membrape of many tvpes of rumen bacteria
but is absent from piant materials and protozoa. The bacterial
DAP was reported to be unabsorbable in the intestines (Mason
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wind White, 1071}, However, certain strains of bacteria contain
i enzyme which decarboxylates DAP to CO. and lysine (Dewey
and Waork, 1952; Dewey, 1934). The present work was mainly
sonducted to investigate the relationship between hacterial-N and
AP and bacterial activity on degrading this amino aecid in farm
raminant animals.

Material and Methods

Animals and feeding sysiam

Kight fistulated adunlt male animals, two of each of cattle,
puffalo, goat and sheep were used in the present work. The ani-
mals were fed a ration contained concentrate mixture (CM) plus
wlover hay (2 : 3) for two months to cover their requirements
INRC, 1971, 1968). The concentrate mixture consgisted of unde-
corticated cotton seed cake and rice bran ( 1 : 1) plus 2, cal-
cium hydroxide and 1% salt.

Preparation of bacterial cell walls

Rumen lguor (RL) samples were withdrawn from each ani-
wal through the fistula after mixing in a eylinder (500 ml capacity)
hefore feeding. The protozoa and plant débris were first separat-
vd off by gentle centrifugation after straining through muslin and
the bacteria in the supernatant liquid were collected in a sharpie
super centrifuge (16000 r.p.m. for 30 min). The bacterial cells
in water were heated for 5 min at 100° according to the pro-
vedure deseribed by Salton and Horne (1951). The suspensions
heated at 100° were centrifuged at 3,000 r.pan. for 20 min. The
deposit of cell bodies was discarded, the supernatant fluid collect-
ad and the cell walls removed from the cell solutes by centrifuga-
tion for 10 min at 10,000 r.p.m. then the bacterial cell walls dried
at 65°.

Pfratozoal and bacterial prepoaration

Riumen content samples (500 ml) were taken through the
Tistula before feeding. The samples were strained through mus-
lin and put in pre-warmed 500 ml cylinder under CO. atmosphere,
then incubated at 39 till the plant debris floated at the surface.
Debris were carefully removed by using a pipe connected with
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water pump. The remainder centrifuged at 5000 r.pam. for 18
min., The supernatent contained bacterial only and the residue
censisted of protozoa.  The bacteria in the supernatent liguid were
colleeted in a sharple super centrifuge (16000 rpan. for 30 min}.
The residue was reffered to as hacterial fraction and the remaind-
er a8 clavified rumen lquor (CRL). The protoroa were washed
several times by using warm Hungate buffer (39°) bubbled with
CO. until it was free from plant particies and bacteria (Hungate,
16066). The bacterial preparation was obtained by adding 20 mi
of clarified rumen bguor (CRLY) to the bacterial fraction + 20
mi of Hungate buffer, CO, was bubbled through the liquid. The
protozoal preparation was obtained also by adding 20 ml of CRL
and 20 mi of the same buffer to separated protozoa, CO. was
bubbled through the liquid.

Dietermination of DAP deyredation in vitro

Six tubes were used for each preparation in which two of then
served as control.  In two tubes 20 ml of the bacterial preparation
-~ 25 ml of Hungate buffer + 2 gm of dried bacterial coll walls

4.2 =m of starch were added.

In two other 20 ml of the protozeal preparation + 25 mil of
Hungate buffer + 2 gm of dried bacterial cell walls + 0.2 zm of
sturch were added.

Two ml of HCl (6N} was added io the control tubes. The
other tubes were incubated for 3 h at 3% followed by adding 2
ml of HCl (6N). After that these samples were dried at 85" for
DAY determination. The experiment was repeated three times.

DAFP und Cp determination

The determination of DAP was conducted using the method
of Ml-Shazly and Hungate (1866) as modified by Mason and White
(18971) and Zaki ElI-Din (1976). Nitrogen determination was car-
ried out by the microkjeldhal method (A.Q.A.C., 1975).

BResults and Discussion

Table 1 shows that DAP concentration was different in the
different species. It was highest in buffalo (326.8) and was low-
cet in goat (261.2). The concentration of DAP among the tested
species was 207.00 - 14.26 in average.
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The baeterial-N was between 5.01 to 6.44 g/1006g dried bac-
terial celis with an average of 5.80 = 0.237. The concentration
of DAP-N as % of bacterial-N was highest in buffale (0.961) and
was lowest in goats (0.598). These findings may suggest that the
ramen of buffalo and sheep contains higher concentration of hae-
teria or higher proportien of gram-negative bacteria than cattle
and goats.

Table 1+  Average date of DA, DAP-N, RacterialeN and DADME

of buoieriol-E .

i Species DAT DAP-N Banterial DAF-ITS of bae
| 4 -N s nypiagl. W
!_ mg,/ 100030 mg /100 DBC g/100z 0BI
: Cattle 2BE.8 A2 5E €.417 0,563
| Buffaio 126.8 48,16 5.014 0.961
1 Sheep 3.2 45.86 54309 0.864
[ average 297.0 4377 5.5 0. 772
o¥ 5.6 .50 12,78 21.%9

Cong. = Conoentration, DBC » Dry bacterisl cells, 57 = Sooffichens
of variation,DAP ~ ¥ = (2B/150) {100) = 14.7385,

The negative relationship between bacterial-N and DAP or
DAP (Table 2) shows that as the content of bacterial cells of N
inereased as DAP or DAP-N concentration decreased. This may
suggest that the proportion of DAP decreased as the size of bac-
terial cells increased. The Wark of Czerkowski (1974) support
this view. He found that the proportion of DAP was low in large
pacteria when compared to the small cnes. Such a finding may
suggest that bacterial DAP ig presented in a certain limit as
shown from the negative correlation (-0.92) presented in Tahle

The rumen baecteria concentration of DAP-N may assist great-
ly in predicting baecterial-N if the relationship between bacterial-
N and DAP or DAP-N is constant. This relationship is, however,
hot constant according to the difference in the type of rvation. While
DAP-N as % of bacterial-N was 0.77 in the present study, it was
.64% when feeding on wheaten hay (Weller, 1958). Thus, ef-
Tect of the type of diets on this relationship using larger num-
ter of animals and species still waranted.
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Wabile (2) @ Fhe relationship between hactevialeN (XY and DAP or DAP-N.

i ! ! | s
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3
a = Number of chaervatioms, ¥ = GorrelatlenCosfficient, r" =
goeffioient of determinetion.
xx = P {01,

The rate of DAP degradation of bacteria and protozoa (Table
41 showed that bacteris can degrade the DAP and utilize it. De-
wey and Work (1952) reported that K. cofi contains an enzyme
which decarboxylates natural DAP 1o CO. plus lysine. They show-
ed that this enzyme is DAP decarboxylage. Furthermore, Dewey
19543 showed that this enzyme is widely distributed ameng 58
voli acrogenes organisms. The rafe of bacterial degradation was
shout 11.459, (Table 3). This rate of degradation shows that bhag-
teria can degrade DAP at a low rate. On the other hand, it seems
that protozoa had no DAP degrading enzymes and only the bac-
teria contain the enzymes which can degrade the DAP,

Table 31 Aversge deta of itne rats of DAF degradaiion.

Ttem Incubstion DAP Dagradation rate
time Come o
{h) =g/ LCDERE g Longlt/h %
Baotarin ) 52,50
) AH..5D 2, 11,43
‘Protozes G 58,90
5 40,00 G.0 0.00

HD ¢ rumss ooutente .
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As a conclugion it seems that DAP-N a5 % of baecterial-N
differ according to animal species and to the presented diet to u
greater extent. However, the highly negative correlation betwees
bacterial-N and DAP or DAP-N can be used satisfactory if equa-
tions were derived from wide range of diets. Algo, it seems from
the date of the present study that bacterial DAP ig presented in
> certain limit specially as shown from the negative correlation in
Table 2,
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