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Respiration Trials and other Techniques for
Nitrogen and Carbon Balances with Chicks
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ARBON and nitrogen balances were made in respiration trials for

3 day experimental period ursng both direct (carcass analysis)
and indirect (Thomgs — Milchell) techniques, Diets containing
20, 16, 10 and 6% crude protein designated as treatments 1,2,3 and 4
respectively were used with Dokki <4 chicks, Results showed that
increasing crude protein level in the diet increased the nitrogen
relention. The walues of nitrogen balance delermined by indirect
technique were | 73, 1,50,0.90 and 0.26 &, while those obtained hy
the direct technique were 1,11 » 0.95,0.58 and 0.19 for treatments
1,23 and 4 respectively. The difference value between the two
techniques was  35.71 to 36.66%, of nitrogen retention and from
9.61 to 19.38% of nitrogen infake,

The amount of carbon output in respiration trials throughout
the 3 day experimental period in all treatments was approximately
equal and may be related to the amount of carbon intake. The
carbon balance per chick for this short period by the indirect technique
was 1.36,1.19,—0.33 and 1.29 g and by the direct technique was
1.07,0.94, —0.26 and 1.02 gfor treatments 1,2.3 and 4 respectively.
Treatment 3 in Jboth techniques recorded a negative balance suggesting
that chicks may catabolize their body tissue to obtain carbon for
maintenance requirements.  The mean difference hetween both
techniques was 21.04, 2021, 21.24 and 21.34% of carbon
retention and 1.29, 1.05, 0.34 and 1.619%7 of carbon intake for
treatments 1,2,3 and 4 respectively,

Little information is reported in the literature for carbon balance studies
with poultry. Schiemann ef ol (1962) found with rats that the retention of
carbon calculated by the two methods (direct and indirect ) showed no signi-
ficant difference, cumulative balance exceeding  recovery in carcass by only
0.3 and 0-2% of intake respectively,  Schiemann et al. (1967) using Cornish
cocks found a good agreecement in the valyes obtained in the balance studics
and carcass analysis. Schiemann er af, (1969) found that carbon balance
results and carcass analysis did not exceed 2% of intake.

Statz and Zelenyj (1952) showed that 10 days as experimental period is
unsuitable for measuring the capacity of an animal to retain nitrogen, Abdel-
Salam (1964) with young chicks, found that the individually housed chicks
showed a marked decrease in food intake and nitrogen retention in comparison
with those group fed on two diets containing approximately 10 and 209 crude
protein..

The balance period seems to be one of the factors aflecting the nitrogen
retienton.  This work was conducted to study the balance of carbon and nitrogen
with short period in respiration
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Experimental Procedure

Four treatments were used including 20, 16, 10 and 6%, crude protein.
The formula of the diets is presented in details in Table 1.

A number of sixteen chicks was used in repiration techinque. Four
chicks were selected and divided into two equal groups in weight for every treat-
ment. A group of two chicks (for every treatment) was kilted by using chloro-
form, dried and kept for analysis. The other two chicks were placed individ-
ually in a respiration apparatus (Fig. .1). Every chick used for respiration
trial was fed on the test diet for a preliminary period of one week before
starting the experiment.  The age of chicks used in these trials were as follows:

Fig. | -— The diagrams of the apparatus employed in respiration trials :
Where : —

1 — TWo flasks containing conc. H, SO, .

2 — Four U— tubes confaining pelflets of NaOH |

3 — Lime Water tube .

4 — Respiration chamber ¢ drying dessicator

5 — Five flasks containing 25 percent NaOH solution.
6 — Empty flask.

TABLE 1. The percentaze composition of experimental diets.

9 ;
Crude protein level 7, l 20 116 10 6
Ingredients b oE e B oW R @ | o
Miadze:: oo oop e m d s mow g 39.50 37.00 5.50 —
Dec. cotlon seed meal . . . . 24.50 9.00 i 12 80
Fish meal . . . o 10.00 7.50 5.00 ]
Ricebtan . o« « & 4 - e 2.00 14,04 30,50 —
Barley . . . I O 5.00 14.00 34. 00 —
Wheat bran (fine) . . . . . . . . 400 11.00 10.00 —
Glucose powder . . . . . . . | —- —e — 20.10
Starch e mEm e e o iy s - w 40.30
Cornoil , . e R 10.00 2.50 6.00 16.20
Cellulose powder . . . . . . . . > —_ 4.00 4.96
Mineral mixture (A) L 4.70 4.70 4.70 —
Mineral mixture (B) G w s - — - 5.37
Vitamin and mineral: & @
mixture (A) . . . s D . 0.20 0.20 0.20 —
Vitamin mixture (B) . . . . . . — o= | — 0.07
Choline chloride 99 2, . . . . . 0.10 [ 010 | 0.10 0,20
} |

Mixtures A and B arc described by Abdel-Moti (1976).
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15 days for the 20 % crude protein level.
|8 days for the 16Y% crude protein level.

27 days for the 10 ¥ crude protein level.
24 days for the 6 9, crude protein level.

The trial lasted for 3 days (72 hrs) . The excreta was collected every 24 hr
at the end of the trial , chicks were weighed, killed, dried and kept in cool place
for analysis. The contents of the CO, receivers were determined (Abdel-
Moti ,1976).

For carbon determination in food and facces, the method of Klemiva
and Antipova (1960) was emploved.

The amount of wurinary mnitrogen was multiplied by the factor
2.62 (Galal, 1968} to obtain the organic matter of urine.  Faecal protein was
determined by using the method of jakobson er af. {(1960)

Results and Discussion

Nitrogen balance by direct and indirect tecinhgue in vespiration trials

The data in Table 2 and 3 show that the mean values of nitrogen balance
per chick per 3 days were 0-3,50.32,0.35, and 0.06¢ by indirect tecihnque
and 0-22, 0.20, 0.22 and 004 g by direct technique for treatments 1, 2, 3,
and 4 respectively.

It may be seen from these data that treatment 3 (10.53 % crude protein) rec-
orded a value of nitrogen balance equal approximately with that recorded with
treatment | (19-757] crude protein ) with indirect and direct techniques.
This may be due to the advanced age of the chick (27 days old) for treatment 3,
while for treamtnet 1 the chick was 15 days aold. the data also indicate that
chicks fed on a high protein (19.75%)recorded the highest value for nifrogen

balance data by indirect and direct techingues.

The data in Table 2 also show that the mean of nitrogen balance per
chick per kg body per day were 1-73, 1.50, 0.91 and 0.26 g for treatments
f-4 respectively when nitrogen balance was determined by indirect technique,
while these values were 1.11,0.95, (.58and 0-19 ¢ when nitrogen balance
was determined by direct technique (Table 3).

A comparison between these results for chicks housed individually for
a short period (3 days) with those fed together for a long period (16 days) by
Abdel Moti (1976), indicates that values for nitrogen balance per chick per
kg body weight per dyas, were 1.89,1.54,1.05 and 0-27 g for indirect technique
(long period and 1.36, 1-31, p0-78 and 0.20 for direct technique (long period).

Egypt. ]. Anim. Prod- 22, No. 1 {1982)
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TABLE 2, 3.day nitrogen balance determination by indirect method.

| | i { s !
Tr. | Mean ( N-intake N-cxcreted | _ﬁi ,_b?"ﬂcﬂ._.,,_
| L Wt. |
No, | | chick 3-days | kg/body wt |
| g | g | 2 |l g day g
B e e R S b
I I|
1 ! 66.2 0.92 | 057 | 0.3 ! 1.73
2 ‘| 6.7 | 0.96 0.64 | 0.32 1.50
|
3 | 127.8 | 0.65 |' 0.30 | 0.35 | 0.91
4 | 66.7 0.21 0.15 0.06 0.26
TABLE 3. 3-day nitrogen balance determination by direct techmique,
! | | | ]
Tr. Mean nitial Finat | Nodbalmee
L.Wrt, carcass CAreass [
No. | | N: [ N | Chick/3-days | kg boay w
z g ‘ z | = | day
SR CSE I~ —
| 66.2 | 1.54 s | 022 | 1t
|
2 | 6.7 | 1.77 197 | 0.20 |' 0.95
3 127.8 | i | 3.33 0.22 | 0.58
|
4 66.7 1.58 L6z | 004 0.19

It could be councluded that both short experimental period and also indi-
vidually housed chicks are in favour of giving  lower values with notrogen
balance studied.

When comparing the nitrogen balnee in both direct and indirect techniques
(Table 4), it may be scen that the balance by carcass analyais recorded a lower
value than the data obtained by indirect technique. The casues ol discrepan-
ciess were already discussed by Abdel- Motj (1967),

Carbon balance by direct and indirect techniques
The data in Table 5 show that the amount of carbon output in respiration

trials throghout short period in all treatments was approximately equal and
may be related to the amount of carbon intake.
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TABLE 4, A comparison between 3-day nitrogen balance data by direct and indirect

techniques.
Tr. | ‘ N-balance ! ‘ % Difference related fo
} N-intake ‘ Differ- |
. | e |g IR pce | == R
No. | £ | direct indirect | | retention intake
—_— | 2 z L |
) . - ||.‘ ‘_7 pmee il e
1 0.92 ‘ 0.22 Q.35 | 0.13 ‘ 36.52 13.95
2 0.96 [ 0.20 0.32 ‘ 0.12 ‘ 36.81 12.35
3 0.65 ‘ 0.22 0.35 0.13 ‘ 65.71 19,38
4 0.21 | 0.04 0.06 0.02 I 36.66 [ .61

TABLE 5. 3-day carbon balance data by indirect technique in respiration trials.

| i ]
Tr. Mviean 1 28 (_ZmItput _7‘ _.ﬂami_ .
of. L.wt intake kg/body wt.
Respiration Excreta Chick/3day [day
No. g 4 £ g £ g
1 66.2 22.93 10.77 10.80 1.36 6.66
2 69.7 22.97 10.77 11.01 | .19 5.68
3 127.8 20.5% 11,58 | 9.34 ‘ -0.33 -0.86
4 66.7 !‘ 17.34 11.61 4.41 \ 1.29 6.43

Results also show that the carbon balance data per chick for 3-day period
recorded a higher mean value of 1.36 for treatment | when compared with
treatment 2 (1-19g) and 4 (1.29g). Treatment 3 recoreded a negative carbon
balance value (-0.33g) suggesting that chicks may catabolize their body ftissue
to obtain carbon for maintenance requirement.

Results in Table 6 show that the values of caron balance per kg body weight
per day for treatment 1,2 and 4 were 5.39,4.53and 5.07 g respectively, while
for treatment 3 a negative balance fo 0.68g was recorded. These results were
of a similar trend of those in Table 5.

Table 7 shows the carbon balance data determined by both techniques
(direct and indirect) during 3- day period. It may be seen that the values
obtained by the indirect technique were higher than those obtained by the direct
technique in all treatments.

Egypt. . Anim. Prod- 22, No. 1 (1982)
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TABLE 6. 3-day carbon halance data by direct technigue in respiration trials

Te, | Mian Tnitial Final € Delus o
of Lwt, CArcass carcass
No. C C chick 3-days ‘ kg/body wt./day
= 4 g g " g
e 66.2 15 .88 16.99 1.07 582
2 69.7 17.02 17.96 0.94 | 4.53
3 127.8 ‘ 31.97 o § B ‘ —0.26 ‘ —0.68

4 ! 66.7 ‘ 19.83 | 18.81 1.02 l 507

TABLE 7, A comparison between 3-day carbon balance data by divect and indirect
technigues in respiration trials.

|
Tr. C-intake C. balance Difir- | % Oifference related to
coce
.I — = N ————
Neo. [ direct indirect | Retention intake
g p . g
1| 22.03 1.07 | 1.3 0.29 21.04 1.29
2 22.97 0.95 1.19 0.24 20.21 ‘ 1.05
3 { 50.59 —0.26 | —0.33 —0.07 | 21.24 ‘ 034
4 | 17.34 |‘ 1.02 ‘ 1.29 027 | 2134 1.61
|

The mean difference between both techniques ranged from 20.21 to
21.34% of carbon retention and from 0.34 to 1.61 % of carbon intake.
Comparing these results with the resulis in Table 4 which are measuring the
mean difference between both techniques in nitrogen balance, carbon retention
or carbon intake recorded lower values. Frobably, there is a small irregular
error which may be cumulative in carbon balnce and the values obtained for
the mean difference percent of carbon intake can be considered a reasonable
agreement.
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