


4. RESULTS AND DISCUSSION

4.1. First Experiment: Evaluation of the sunflower cfficie—

DEy as a source of protein and energy in broiler ‘s

rations:

4.1.1. Proximate analysis of sunflower raw and processed

seeds as well as meal:
==L as wWell as meal
Data presented in table (&) showed that praoximate ana-

lysis of sunflower a5 raw material or heat treated and
meal. Analysis was carried out to illustrate the propocr—
tional content of crude protein, ether extract, crude
fibre, ash and nitrogen free extract which together give a
good indication to the nutritive value.

Inespecting these data it could be stated that heat
processing of sunflower seed resulted in increasing its
content of nitrogen free extract, while crude protein,
ether extract, crude fibre and ash mastly decreased
(tablet .

The rate of decrease in crude protein and ether extract
was relatively higher in applying dry heat than steam heat.
Opposite results were found in crude fibre and ash. Whereas
they decreased with relatively higher rate in steam heated
than in dry heated Qeeds.

The previously mentioned results enable to suggest that

variations found in the proximate analysis between raw sun—
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flower seeds and fhose treated with either steam aor dry
heat may be attributed to the change occurred in the water

content of treated seeds as a result of heat treatment. It

is scientifically logic to found difference in various
ingredients in sunflower seeds treated with steam heat and

those of dry heating treatment, that may be due to the
amount of moisture lost as a result of heating, which was

relatively higher in dry heating. This may have a pro-
- hounced reflection on the proportional content of different

ingredients. In addition nitrogen free extract was the
ingredient which showed higher response to heat pProcessing.

This is quite logiec since it is a water soluble ingredient_
and more affected with the amount of water lost during

heating process,

Dn the other hand, suﬁflnuer meal showed great varjia—
tion in ali ingrediénts when compared with the raw seeds.
Sunflower meal was characterized by its low content of fat
(ether extract) and its higher content of crude protein,
crude fibre, asﬁ and nitrogen free extract. In other words,
it could be stated that, extracting sﬁnfluwer 0il from seed
gives meal that contains more relative amount of crude pro—
tein, crude fibre, ash and nitrogen free extract with 39.4,
41.5, 6.7&6 and 116.8 %y respectively. |

The value of proximate analysis of sunflower seeds

"obtained in the present study goes in ‘partial agreessnt
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with that reported by Gingh and Prasad, 1979; Daghir et
al., 1980 and Lee and Lee, 1982,

Differences existed in some values wmay be attributed
either to the strain or agricultural variety of the sun—
flower or to the environmental condition during cultiva—
tion.

Finally it could be great usefulness to recommend that
great attention must be paid to the proximate analysis of
sunflower raw and heat treated seeds as well as sunflower

meal in formulating different poultry diets.
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Table &: Proximate analysis of sunflower raw and processed seeds
as well as meal (on dry matter baszis). .

Percentages

Treatments cF EE& CF Ash NFEE

Raw sunflower 21.32 41.461 20,3 F.92 10.85
Steam H. seeds 15 min. 21.24 40.62 19,37 5.65 13.12
Steam H. seeds 30 min. 20.84 40.4%5 18.95 5.57 14,17
Dry H. seeds 15 min. 20,82 40.43 19.52 5.79 13.48B
Dry H. seeds 30 min. 20. 465 40,04 12.81 S5.92 13.58
Sun+lower meal 29.72_ 12.53 28.73 5.52 - 23.5
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4.1,2. Evaluation of total protein efficiency of sunflower
raw and processed seeds and meal =

The definite test for the nutritional quality of any
given protein aimed to be tested as considered a biological
assay. Growth test may be of great necessity for the deter-—
mination of the ultimate quality of whole sunflower pro—
teins and the adequacy of sunflower processing under inves—
tigatian.

Data 1listed in Table (7) presented the mean values ( +
SE) for each of weight gain, protein intake and total pro—
tein efficiency of the experimental rations.

It is obviously cilear that treating sunflower seeds’
with either steam or dry heating,-relatively, decreased its
total protein efficiency. This was quite true in all pgri—
ods of heating except in 15 minutes steaming. This may be
due +to the protein denaturation as a result of heat pro-
cessing which made it either of lower digestibility (see
table 9) or absorbing ability.

The ‘Superiarity of data of steam heated seeds for 15
minutes (2.37 + 0.03) may be attributed to the fivourite
effect of this treatment in incraasing the ﬁrutein digesti-
bility which isg reflected as an increase in iutal protein
efficiency value. The increasing serum protein level in
chicks fed on this ration is logic to the suggested state—

ment (see table 11).
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It is well known that the serum blood protein is a
reflection for the rate of obmservation through the intes—
tinal villi which is correspondingly a result of higher
digestibility.

Comparing steam heating with dry heating treatments, it
could be stated that dry heated seeds of any giwven period
had relatively lower total protein efficiency values (1.88
* 0.04 & 1.71 + 0.03) when compared with there correspond—
ing period of the steam heated seeds (2.37 + 0.03_& 1.93+
0.04, respectively). In addition in both two heating treat-
ments it was found that, total protein efficiency decreased
markedly as time of heating increased. This may lead to
conclude that heating seeds decreased their total protein
efficiency with higher rate in case of applying dry heating
method than applying steaming.

From the previously mentioned results it is easily to
recommend that, it is preferable to subject the sunflower
seeds to a steaming heat for 15 minutes if a higher total
protein efficiency is aimed to be attained.

Sunflower meal showed relatively similar value of total
protein efficiency as did the raw sunflower seeds (Duncan
multiple range test table7). This may esnable to state that
decreasing the fat content of the sunflower speds from
4}.40 to 12.53% during the process of oil extraction did

nat significantly affected the tatal prutein_.ffi:iancy of
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the meal produced. So from the economic side of view it is
of great importance to recommepd a sunflower meal in formu-—
lating broiler rations rather than raw seeds.

Analysis of variance for obtained data showed signifi-—
cant (P<0.01) variation in total protein efficiency due to
treatment applied, (ANOVA Table 8 ).

There is a general agreement in the literature (Renner
8L al. 1953 and Rad & Keshavarz, 1976) that both of net
protein value and metabolizable energy of sunflower seed
meal decreased with increasing the pProcessing temperature.

Smith (19468) and Scott et al (1969) indicated that
pProcessing temperature had determinetal effeét on amino
acids availability of suntlower ﬁeeds protein in generai.
However, Daghir et al (1980) found that, steam or dry
heated did not have neither detrimental nor beneficial
effect on the utilization of sunflower seed by brnilers.

They added that, dry heated sunflower seed full- fat raw

Produced slightly lower body weights.

55



Tahle 7: Average (+ 5E) of calculated value of total protein efficiency
for the various rations applied at 28th. day.

\  Paraseters : Total proteis
Treatment A Meight gain Protein intake  efficiency

(g=.}

{gn.)

Control group

Raw ;unf{ouer seeds

Steas heated seeds (15 ain.}
Steae heated seeds (30 ain.}
Dry heated seeds (15 min.)
Dry ﬁeated seeds (30 min.)

Sunflower meal

£
29.40 + 2,59
L
232,12 + .99

e
26,47 + 5,78
b
205.46 + 3,15
[
235.76 + 3.49

b
200.41 + B.14

d
291.82 + 7,94

t
123.69 + 3.48

bd
1157 + 1,89

bd
112,48 + 2,73

b-
106,64 + 3.3%

C
125.64 + 3.85

cd

A17.42 + 3.1

d
145.56 + 0.08

c
1.85 + 0.04

d
2,08 + 0.04

|
2.37 + 0.03

e
1,93 ¢+ 0.04

e
1.88 + 0.04

b
£.70 0,03

de
2.00 + 0,05

N.B., Means of the sase colusn hearing different letters

diftered significantly,



TableB®: ANDVA for data presented in table (74]

Mean Sguares
S.0.v. d.f
Weight gain Protein intake Total protein efficiency
# T #
Bet. 7. & J143.6203 505 18635 0.1321
Bet. R. 2 20,1785 42,9153 ©0.0007
Errar 12 123.1133 22.8328 0.0057

# Significant at level 0.0,
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4.1.3. Rigestion coefficient and metabolizable energy for
rations applied of total protein effi:iencx determi-—

nation:

The mean values of digestion coefficient and metaboliz—
able energy of the different diets applied are presented in
table (9). |

It was found that, the digestion coefficient of crude
protein ranged - from 58.04 to &9.14 % being the higher in
ratipon containing steam heated sunflower seed (for i5 min-—
utes}), followed by that containing full—-fat raw sunflower
seed (63.17%). However the lowest coefficient value was
observed in ration containing dry heated sunfloawer seed
(for 30 minutes). |

No significant difference in digestion coefficients
value of crude protein between diets containing full-—fat
raw sunflower seed and either that cuntainéd steam heated
sunflower seed for 30 minutes or that containing sunflower
meal. Simiiarly significaht diftference in digestion coeffi-
cient wvalue could not be detected between diet cantaining
steam heated sunflower seeds (30 minutes) and that con-—
fained either sunfinwer meal or dry heated sunflower seed
(15 minutes), (Duncan’s multiple range test, see tablew).

The lowest digestion coefficient value for crude pro—
tein of diets containing sunflower seeds treated with dry

heat for either 15 or 30 minutes say be attributed to the
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protein denaturation which Mmay occur as a result of heat
treatment. |

Analysis of variance for data concerning the digestion
coefficient of ether extract for various experimental dietsr
revéaled significant (P<0.01) variation in this estimation
due to diets applied (ANOVA Table 10 ). The highest diges—
tion coefficient was observed in diets ‘cnntaining steam
heated sunflower seeds for either 15 or 30 minutes. Similar
value was also found in diet containing dry heat seeds for
15 minutes. However, diet free of sunflower seeds but con—
fained soya bean showed relatively the lowest coefficient
value of ether extract digestibility, which was aof no sig—
nificant difference than the corresponding value but in
diets contained either dry heatéd sunflower seeds for 30
minutes or sunflower meal (table9 ). |

From the previously mentioned resplt it is impossible
to state any characterized trend concerning the effect of
the seed processing on the digestion caefficieqt of Ethér
extract. However, the variation existed‘in this estimation
between diets may be attributed to the cumulative effect of
the various ingredient of the diet on its platability and
correspondingly on the neural and horsonal stimulation of
the digestive hormones which influence the rate Df-differ—-

ent digestion juices secretion. .
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The digestion :oéfficients of crude fibre ranged from
11.0% to 14.75%. Huwever, no  significant variation was
found due to diets applied.

Regarding the nitrogen freé extract, it was found that,
its digestion :Defficient_ value was markedly higher in
diets containing sunflower steam heated seeds for 15 min-
utes (82, 25%) , followed by the corresponding values of the
other experimental diets which were of approximately simi—
lar values (Duncan-'s multiple range test, see table9).

Analysis of variance revealed that, thefa were signifi—
cant variation in this trait due to diets applied {ANDOVA
Table 10).

Concerning the digestion coefficients of organic
- matter, approximately similar results were +ound tao be
ranged from &6.23 +o 73.73% being the highest for which
diet containing sunflower seed steam heated for 15 minutes
(73.73%), fallowed by diet containing corn-soyabean
(70.50%) . However fhe value of digestion coefficient for
the other experimental diets were'approximately similar
(Duncan’s multiple range test, see table 2

The metabolizable energy in the feed is the most
reliable estimate in e@valuating poultry diets which is con-
sidered the most practical index in such kind of studies.
The determined metabolizable energy value of different

experimental diets ranged from 3.0028B Kcal./gm. diet con-
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taining dry heated sunflnuer'seeds for 15 minutes to 3.2329
Kcal./gm. diet tontaining steam heated sunflower seeds for
15 minutes (tahle9).

Differences in metabolirable ene?gy value between diet
containing steam heated sunflower seeds for 15 minutes and
other experimental diets were significant (Duncan multible
range test).

From the previously mentioned results, it rcould be
stated that, steam heated sunflower seeds for 15 minutes
was the best diet showing the highest wvalue of digestion
coefficient and metabulizahie energy which lead to recom-
mend this kind of Processing on sqnflower seeds if good
digestion coefficient result were planed to be obtained.

Results obtained agree +to a satisfactory extent with
those of Rad and Keshavarz (1976) and Daghir et al (1980).
They reported that, metabolizable en8rgy was 2952 kcal. /kg.
for dxet containing either 17.48 or 26.22% sunflower meal ,
and UOSJA kcal./kg for the broiler dieté containing 30%

full—-fat raw sunflower seeds, respectively.
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Tate’?: Digestion coefficient and estimated ME of experimental diets

Digestion roefficient (X} of NE
Diets
Lr EE CF NFE i kcal /ga.
¢ ] b C b
Contral group 64.47 46,79 11.00 75.48 76.50 3.0424
. t0.10 +1.95 + 0.5 PLAZ #1230+ 9,03
cd cd b b b
Raw sunflower seeds 8317 4.0 11.85 75,42 55.89 3.0075
$0.57 "+ 0.8 +1.19 0.8 +0.43 +0,01
a ©a a F a
Steas-heated seeds for 15 ain. £%.14  B3.83 .75 825 7373 37339
: 1,32+ 111 0.9 YLZ O +0.72 +0.03
cde a ] b b
Steam-heated seeds for 30 ain, 62.1¢ B4.82 11.12 12.50 b7.14 3.0057
029 113 +1.52 201+ 162 40,04
ke a b b b
Dry-heated seeds for 15 min. 928 84,97 12,60 77.23 b6.56  3.0028
243 +2.4 20,47 132 0,07 +0.03
b bif b bc b
Dry-heated seeds for 30 ain. 04 8976 1330 77.10 68.90 3.0258
' P04 104 + 1B +2.00 +1.9 + 0,02
bed bd b [ b
Sunflower meal 61,00 70.38 11.54 75,78 84.23  3.0077
064 4240 4 0.4 FLEY :0.93 +0.02

N.B., Means of the same coluan bearing differeat letters differed significantiy
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Tahlel CEANOVA for data presented in Table('?).

Mean Squares
5.0.v. d.f ,
£p " EE EF NFE on NE
Bet. diet 6 R0.4B77 #& 187,450 & 33577 26,0467 + 22,3914 2+ 0.0209 #&
Bet. reb, 2 3.39%0 6. 6465 27256 11.7337 3.6213 .0008
Error 12 3194 ° g.2130 3.9814 14017 3,150 ¢.00026

t Significant at leve! 0.05.

B Significant at level 0.01.
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4.1.4. Metabolic parameters in blood serum:

‘4.1.4.1. Serum total proteins, albumen and globulin:

Average of serum total prutein; albumen and globulin
content (in gm./ 100ml.) for Arbor Acer brailer chicks fad
diets containing raw and processed sunflower seeds were
listed in table (11,

Results obtained showed that, average serum total pro—
tein, albumen and globulin contents increased as birds grew
older. This was guite true in alil experimental groﬁps- Huﬂ-
ever, rate of increment“ﬂi#?ered according. to treatments
applied. It ‘is whatever the heat treatment was (steam or
dry heated) seeds treated for 15 minutes showed relatively
bést result concerning serum total prnteins, albumen and
globulin content for chicks.

Analysis of variance showed highly significaﬁt {(PLO.01)
variation in serum total protein, albumen and globulin due
to birds age (ANOVA Tablei?).

Many investigators were repprted that, serum total
prntein,. albumen and globulin in chickens increased with
advanced in age (BGrimbergen and Kuiken,1963; Huston and
Subhas, 1968; Kumar et al.1974 an& Shim et al., 1979).

Concerning serum total protein at 28 dayz, it was found
thai, the higher serum total protein level was obtained in
chicks fed diets containing sunflower seeds treated with

either steam or dry heating for 15 sinutes (4.34 and 4.18
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gm./ 100ml., respectively) when compared with the corre-
sponding groups receiving seeds but heated for 30 minutes
(3.70 and 3.71 gm./100 ml., respectively), (tablell}.

On the other hand, the lower averages of total serum
proteiﬁ content was abserved in the groups of chicks fed
sunflower meal (3.80 gm./ 100 ml.). 1In addition, it is
interesting to state here, that feeding broiler chicks
diets containing raw sunflower seeds showed similar effect
(4.0F gm./ 100 ml.) as did diets free of sunflower seeds
but contained corn—soyabean diet instead (4.14 gm./100 ml.)

Similar trend was noticed in either serum albumen or
globulin content at the same age. It was cClearly shown
that, serum albumen level decreased as heating time
increased, being 1.B1 and 1.54 gm./ 100 ml. at 15 minutes
énd 1.53 & 1.48 gm./ 100 ml. at 30 minutes for steaming and
dry heated seeds &iets, respectively. |

On the other hand, higher serum albumen level was
ohserved in chicks fed diets containiﬁg sunflower steam
heated seeds for 15 miputes (1.8 gm./ 100 mi.). Hawever,
lower level was found in birds fed diets containing sun-
flower dry heated seeds for 30 minutes (1.48 gm./ 100 ml.),
while diets contained raw sunflower seeds and sunfl ower
meal showed intermediate and approximately similar values
for serum albumen content (1.60 and 1.&3 gm./ 100 ml.,

respectively).
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For serum globulin, it was found that, the higher level
wWas observed in birds (at 28 days of age) received diets
containing sunflower dry heated for 15 minutes (2.44 gm./
100 wml.). Lower serum globulin level (2.17 gm./ 100 ml.)
ués-faund in.thuse fed diets containing sunflower steam
heated seeds for 30 minutes, followed by that of the group
of birds treated with diet containing sunflower dry heated
seeds for 30 minutes (2.23 gm./ 100 ml.), while other
treatments showed associated values.

However; the statistical analysis (ANODVA Tahle;LZ)
revealed no significant differences in total pfutein, albu-
men and globulin due to treatments.

In agreement with the obtained results, Mehrez et
al. (1982), who reported that, thé total protein was 4.01
and 4.25 gm./ 100 ml. at 4 weeks when Dokkid4 chicks were
fed on 17%Z and 19% c}ude protein in their diets, respec-
tively. The corresponding values for RIR chicks were 3I.40
and 3.55 gm./ 100 ml.

On the other hand, Morgan and Glick, (1972) showed
that, the total  praotein cnntenp of serum Ffrom noraal New
Hampshire birds significantly increased és the #ge of the
birds increased (2.68 gm. % ;t 1 week of age to 4.63 gm. X at

12 weeks of age).
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Tahley 1sAverage of serus total proteia, albusen and globulen content (in qa. /100 ul,} for
" Acbor Acer broiler chicks fed diets containing raw and processed sunflower seeds.

Rverage serum cantént In gu./100 8l (X + SE) of
Total prutei; Albusen 6lobulen
Treatment
14 day 28 day 4 day 28 day 14 day 28 day

Coatrol group’ 295 £ 0,03 AI4+0.10 L4 +0.02 173 +0.42 1,63t 0.06 2,42 + 0.02
Raw sunfiower 88 £0.04 03 +0.51  L4h+0.02  1.40 F0.09 162 40,02 2404043
Steas heated seeds 15 min. 2.91 + 0,03 434+ 027 1.9 +0.02 1.8 012 1,54+ 0.027 . 2,53 +0.17
Stean beated seeds 30 min. BT £ 003 370 +0.27 L4 e002 153 +0.12 L83 +0.62 2,17 + 0.7
Dry heated seeds 15 min. 2.87 + 0.05 . 4.18 + 0,15 1,50 + 0.02 " 154 +0.02 156 002 2,54 +0.15
Ory heated seeds 30 min. 287 £ 0,01 3.2+ 0.1 151 +0.02 1.48 £0.00 1,59+ 0.03 2.23.3 0.1
Sunflower seal 292 40,03 3.80+0.19 147 $0.02  L.&3+0.09  L.5R 4 0.0 250 +0.42
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Tablel12: ANDVA for data presented in Table(11)

S.0.v. e S
Total Frotein Albumen Glaobulen
;;t . T. “*‘s h; .—1-;73 0.0207 B r: .-3575 )
Bet. A. 1 12.53953 *#» 0.1847 #x &.5037 =%
Bet. R. 2 Q.0781 0.0021 0.07465
TXA ) | ©.871 0.0240 0.0484
Error 26 0.1080 0.0142 0. Q453

*# Significant at level 0,01
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4.1.4.2. Total lipids:

Data presented in Table ¢13) shows the average of serum
total lipids content for Arbor Acer broiler chicks fed
diets cnnta1n1ng raw and processed sunflower seads,

Feeding chicks diet containing heat processed sunflower

seeds decreased serum level of total lipids as chicks grew

in dry heated seeds than steam heated one.

However, obvipus increase was observed in serunm total
lipids 1level by advancing age in case of feeding chicks
control diet and diets containiné raw seeds or sunfl ower
meal. The rate of increment was greater in chicks fed raw
seeds diet followed by control group, then by those fed
sunflower meal (tablen .

Analysis of variance did not reveal any s1gn1f1cant
varxatzon in serum level of total lipids due to estimation
perionds. Thig may be sc1ent1f1cally logic since the level
af lipid metabolism depends mainly on the chick s require-—
ments which are thought tg be of No considerable change
thrnughnut the 14 days (14 to 28 days) of the early age of
the CthkS-

Cuncerning to treatment effect, it was found to differ
according to estimation period. at the 14th day of chicks
age, chicks fed diet contained sunflower ueal showed the

hxghest serum total lxpxds level (0.81 gn.l 100 ml.) which
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‘Was  approximately equal to the level found in serum of
those +eﬂ dry heated seeds for 30 minutes (0.80 gm./
100ml.). |

However the lower total lipid levels was. found in serum
of chicks of control. Steam heated seeds of either 15 or 30
minutes and dry heated seeds for 15 minutes had all similar
average of 0.77 gm./ 100 ml., and was not greatly different
than the level found in serum of chicks fed raw seeds (0.78
agm./ 100 ml.).

Different results were found at the 28th day of chicks
‘age. The highest serum total 1lipids level was found in
chicks fed raw seeds (0.98 gm./ 100 ml.) followed by those
of control group (0.85 gm./ 100 ml.) and those fed meal
(0.84 gm./ 100 ml.). However the lowest levels were found
in serum of chicks fed steam heated seeds for 30 minutes
which was not greatly lower than the level of those fed dry
heated seeds for 15 or 30 minutes which had similar valué
of serum total lipid of 0.70 gm./ 100 ml.

Regardless the effect of age, chicks fed diet' caontain-
ing raw seeds showed the highest grand average of serum
total lipids (0.88 gm./ 100 ml.) which was not signifi-
-cantly different than that of chicks of control group (0.81
gm./ iOO ml.), or of chicks fed sunflower meal {(0.82 gm./s

10C ml.), (Duncan’'s multiple range test).



Analysis of variance showed significant (P<0.05) varia-—
tion in serum total lipids content due to treatménts

-applied (ANOVA Table!ldq).
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4;1.4.3. Serum cholesterol:

Serum cholesteral level decreased as chicks grew older.
This was quite-true in all groups except that of chicks fed
diet containing raw sunflower seeds uhich‘shﬁued a slight
increase in this trait by advancing age (tablel3);

The decrease observed in serum cholesterocl level by
advancing age may be attributed to the relatively higher
biosynthesis of the sterol hormonal and biie jJuice in the
young age which result in the higher rate of cholesterol
chefted from the blood serum to the liver or the adrenal
cortex. However the rate of cholesterol absorption through
the intestinal villi may affect the 1level in the bleod
serum. It was obviously clear that heat processing may
affect the rate of cholesterol absorption which affected'
.its level in blood serum.

Analysis of data showed significant effect (P<0.01) due
to birds age on serum cholesterol content (ANOVA Table14).

Differences between averages of serum chulesterci con—
tent for chicks fed diet contained processed seeds (steam
or dry heated) or sunflower meal were of no signi#é:aﬂt
values {(Duncan’'s multiple range test) and ranged from
162.14 to 178.83 mg./ 100 ml. |

Analysis of variance indicated. significant wvariation
(P<0.01) . in serum cholesterol content due to treatnenté

applied (ANOVA Tablel4).




The interaction effect between treatment and bird s -age
was significant (P<0.01) aNOvVA Tab1e14. This may lead to
conclude that the effect of treatment differed according to .
bird's age. This was quite clear-when comparing the rate of
decrease in serum chulestersl-level within treatments. The
greatest rate  of decrease was found in steam heated seeds
for 3C minutes (&b6.65 mg./ 100 ml.) and dry heated seeds
for 15 minutes (64.19 mg./ 100 ml.) while the lowest rate
-was observed in control birds (15.3 mg./ 100 ml.).

Results obtained, agree with those obtained by Rodbard
et al.(1951), who found that, serum cholesterol level

decrease by advancing age.
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Tablel 3:Average of serus

chicks fed diets containing raw and protessed sunflower seeds

total lipids and cholesterol content for Ardor Acer broiler

Average serus content i} + 5E)

Treatsent Total lipids (gs.7100 ul.) Cholesterol (mg./100 al,)
14 day 28 day It day 28 day

ab c
Control group 0.77 + 0.1 0.85 + 0.03 192,10 + 0.81  175.80 + 10.40
a _ a
Raw sunflower 0.78 + 0.03 0.98 + 0.01 192,69 + 0.63  210.05 + 7.49
. & b
Stean heated seeds 15 min.  0.77 +0.08 0.75 + 0,09 19466 + 2.27 137,35 + 7.55
b b
Steas heated seeds 30 ain.  0.77 £ 0.02 0.69 + 0.0 - 195.% + L76 129.31 ¢ 6,03
_ b _ b
Dry heated seeds {5 min. 0.77 + 0.02 .70 + 0.10 194:24 + 0.99  130.05 + 14.98
b bc
Dry heated seeds 30 ain, 0.80 + 0.01 0.70 + 0,04 192,18 + 0.BB  165.48 + 11,25
ah b
Sunflower aeai ¢.81 + 0.04 0.84 ¢ 0.05 196.33 + 1,43 [44.93 + 11.11

*

N.B., Means of the same colusn bearing different letters differed significantly,
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Tableld4: ANDVA for data presented in Table(13).

Mean Squares

S.0.v. d.f. —r—

. Total lipids Chplestercl
Bet. T. - & 0.0189 * 1217.332 *x
Bet. A. 1 0.0006 14957. 494 #x
Bet. R. 2 ¢. 0023 137,917

: .

(T »x A & 0.0171 = 1441.4035 %=
Error 26 ' Q. 0063 176.4118

## Significant at level 0.0t

* Significant at level 0.05
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4.1.4.4. Serum qlucose level :=—

Glucose level in blood s&rum was taken as a parameter
for carbohydréte metabolism in the experimental birds. Data
toncerning this parameter were listed in table (15).

Results obtained, indicated that, serum glucose iavel
decreased as chicks grew older. The rate of this decrease
differed according to treatment applied. Chicks fed diats.
cnntaih}ng either heated sesds or meal showed a higher rate
of decrease when compared with control birds or those Fed
raw sunflower seeds.

Analysis of variance showed highly significant effect
(P<O.01) due to birds age in serum glucose content (ANDVA
Table id).

The present results go in a harmony wiﬁh those of Abd-
Elmoty et al. (1986), who reported a significant decrease
in glucose level in blood serum Df Lohmann Selected Leghorn
(LSL) layers with advancing age.

In addition El-Ansary et al. (1981) reported that the
concentration of blood glucose tended to decrease in Alex—
andria and Fayoumi chicks as their body weight became
hevier by advancing age. However, they added that, the rate
of this decrease slowered as the birds grew older.

The higher serum glucose level was found at the 28§§

day of age in chicks fed control diet'f320.48 mg./100 ml1.),

followed by those fed diet containing raw sunflower saeds
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(318.42 mg./100 ml.). While the lowest average was observed
in chicks receiving diet containing steam heated seeds for
30 minutes (294.21 mg./100 ml.) at the Same age.

Different results were observed at the 14th day bf age.
At this time, slight differences were found in serum glu—
cose level between different experisental grnups..This may
be attributed to the individual variation in the rate of
metabolic processes, which is relatively low, since the
experimental birds #}E considered genetically homogeneous.

No significant variations were found in serum glucose
content due to the &nteractian betweenrtreatments and age,

{ANOVA Tableilés).
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TablelS:Average of serua glucose contest (in 84./100 ml,) for Arbor Acer brpiler
thicks fed diets containing raw and processed sunflower seeds,

fverage serus glucose content X + SE in ag./100 »l.

Treatments 14 day 28 day

Control .30 + 1.25 320.48 + 3.22
Raw seeds 330.50 + 1.04 318.42 + 1.31
Steas-heated seeds 15 ain. 330.85 + 1,62 311,02 + 6.83

Steas-heated seeds 30 ain.
Dry-heated seeds 15 min.
Dry-heated seeds 30 min.

Sunflower meal

33078 + 1.64
330,93 + 2.43
352,70 + 1,85

331,35 ¢ L3

29.21 + 7.03
299,80 + 5.05
307.90 + 7.81

305,75 + 1.62
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Tablels: ANDVA for data presented in Table(1s)

Mean Sguares

5.0.v. d.f.
Blucose
Bet. T. hé 117.0205 )
Bet. A. 1 S47I.375 *x
Eet. R. 2 23.334
(T = A) 1) 126. 1577
Error 26 47.4979

** Significant at level 0.01
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4.1.4.5.8erum alkaline phosphatase and traﬁsaminases z—

Serum content of alk#line phosphatase and transaminases
were determined as indicators for enzymatic activity
related_tc metaholic level and liver function, as well.
Data concerning this aspect was listed in table(17).

No variations in alkaline phosphatase were observed due
to either treatments applied, chicks age or the interaction
between both of them. This is scientifically logic, since
this enzyme acts in a wide range on monoesters of orthoph-—
osphoric acid in addition the specific pattern of this
enzyme is, to hydrolyse the amidophosphate link of creatine
phosphate (Dixon and Webb, 19244) and acts in the process of
glucose glycogen conversion and vice versa, (Bell et al.,
1972). All these are related to the physiological state pf
an individual bird and to its biological needs of energy.,
rather than any other factor.

In addition, Raco et al. (1944) reported that, since
alkaline phosphatase-activity was reducaed with a lowered
serum calcium level, so it may have a special part in the
metabolism of calcium and phosphorus in birds.

Op the other hand, variation in serum transaminases due
to treatments differed according to its type. While GOT was

found to be affected with treatment (P(0.0S), BPT didn-'t,

(ANDVA Table18).




This may 1lead to conclude that the way of transamina—
tion differed according to type of amino acids in the diet—
ary protein.

At the 28th day of chicks age the higher serum content
of GOT was found in chicks fed diet cantaining dry heated
seeds for 30 minutes and sunflower meal (141.33 and 140.00
U/ml., respectively!). While the lawgst value (111,47 U/ml.)-
was observed for chicks fed diet containing sunflower steam
heated seeds for 15 minutes.

Concerning serum G6PT, the higher wvalue (14.33 U/ml.)
was observed in contral birds, while the lowest serum GPT
cantent (12.33 U/ml.) was found in chicks fed diet contain-
ing sunflower steam heated seeds for 15 minutes. There were
no significant differences between all experimental groups
in serum GPT content.

Analysis of variance showed a significant differences
{P<0.01) due to birds age in serum 60T and GPT content
(ANDVA Tableilf).

The rate of increase according to age of birds differed
in GOT than GPT. The higher rate uas_fuund in 60T for birds
fed diet cuﬁtaining sunflower dry heated seeds for 30 min—
utes while the lowest rate was found in chicks fed diet
containing steam heated seeds for 15 ;inutés (59.38 % and
22.71 %, respectively). The higher GPT level was observed

in chicks fed diet containing dry heated sesds for 15 ain-
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utes while the lowest rate was observed in chicks fed dry
heated seeds for 30 minutes.

The interaction between treatment and age had signifi-~
cant effect an BOT (P<0.05), only.

No literature are available concerning the normal lev—
els of either GOT or 6PT in the blood serum of chicken, so
its of great difficulty tn attribute the increase occurred
in the level of transaminases either to metabolic activity
or to the cell distructure as a result of liver fibrosis.
However, Sherlock (1975} reported that, transaminases

increased reflect impairment in liver function.
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Tahlel ZYéverage of serus alkaline phosphatass,
fed diets containing raw and processed

BOT and BPT content {liver function) for Arbor Acer broiler chicks
sunfiower seeds,

Average serus content (1 + SE)

Treataents Alk.Phosph. 17100 ai. 60T U/al. 6PT U/mi.
14 day 28 day 14 day 28 day 14 day 28 day

' ac

Control 0.43 £ 0,40 49,57+ LM 91,00 LI OL3L3T 4 649 5.67 £ 0.88 14,33 + 0.88
ae

Raw sesds 50,45 + 0,25 - 50,31 12,05 %0000+ 3.21 12267 + 4,81 5.00 + 0.58  14.00 + 0.58
) - bede

Steam heated seeds 15 sin. 49,83 023 5047+ 018 91.00 32 11087 2 LT 3.33 £ 0.3 12,33+ 1.8
’ ad’

Steas heated seeds 30 ain, 49.53 $0.33 8.9+ 1,20 99.47 437 128,47 + 6.12 .33 +0.33  13.33 + 0,88
bcde

Dry heated seeds 15 ain. $0.93 + 0.9 50.51 + 0.45 89.33 2,19 119.33 ¢+ 4,70 5.00 + 0.58 13,00 + 1.00
a

Dry heited seeds 30 aia. .10 +0.52 507 058 BR.AT + 2.9 1413 + 1.67 3.87 + 0.67 12,67 + 2.87
i

Sunflower meal 40.65 £ 0.8 5033+ 0.57 91.00 + 351 140,00 + 4.9 5.33 £ 0.88  13.67 + 0.47

M.D., Means of the same colusn hearing differeet letters differed significantly
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Table1®: ANOVA for data presented in Table Q17).

Mean Squares

S.0.V. d.f. Alk. Phosph. GOT GPT
Bet. T. 6 1.4421 181.2063 * 1.2698
Bet. A. 1 0.7255 14859.5237 %%  448.214% xx
Bet. R. 2 0.2606 23.2380 2.1647
(T x &) & 1.7917 *173.1905 # 0. 5032

26 2.4853 63.1355 3.7051

Error

* Significant at level 0.05

** Zignificant at level 0.0t




4.1.4. 6. _Serum Uric acid and creatinine:-

Data concerning the effect of treatments applied on
serum uric acid 1level and serum creatinine was listed in
table (19).

Inspection of data showed that sgserum uwric acid was
significantly affgcted with treatmént applied (P<0.035).
After 14 days of feeding birds experimental diets, the
highest serum uwuric acid level was ohserved in casé of
applying either raw seeds or steam heated ones for 30 min-—
utes, in chick’'s diet, which was approximately similar in
the two cases ( 5.12 and 5.14 mg./100 ml., respectiveiy).
On the other hand, slight differences were found between
other groups in serum blood uric acid which ranged from
4.47 to 4.88 mg./100 ml.

Generally, it could be concluded that, no characteris—
tic trend was found concerning the effect of diets applied
on serum uric acid content. It is gquite logic, since uric
acid is the end product of protein metabolism which is
.mainly affected by the level of dietary prﬁtein content
rather than aﬁy other factor.

Serum uric acid content was found ta be a function of
chick’'s age. It increased as chicks grew older. It was
quite true in all experimental groups but with different
rates. The higher rate of increase was attained in the

‘group of chicks fed raw seeds while the lowest rate was
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observed inr'thnse fed steam heated seeds for 15 minutes.
The serum uric acid increased by 15.10 % and 0.22 X in the
previous two cases, respectively.

Analysis of variance showed significant effect of age
on serum uric acid. In addition, significant wvariations
were found due to the interaction effect between treafments
and age (ANOVA Table?20).

Okumura and Tasaki (1964), found a wide fluctuations in
serum uric acid levels, which had been associated with the
protein content of the diet and the time of blood sampling.
In addition, serum uric acid depended also on the differ-—
ences in amino acid balance of diets. The same author's
(1969) added that, the rapid changes in blood uric acid are
further evidence of the interdepeﬁdence of food intake and-
growth.

Concerning serum creatinine content at the 28th day of
age, the higher value (1.58 mg./100 ml.) was observed in
control birds, while the lowest value (1.34 mg./100 ml.)
was found in chicks fed diet containing sunflower steam
heated far 15 minutes.

The rate nf either increase or decrease in serum
creatinine by advancing age differed according the exper—
imental groups. 6Generally it could be concluded that, no
characteristic trend was found concerning the effect of

diets applied on serum creatinine content.
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However, no significant-effect was found due to either

treatments applied, chick's age or the interaction between

both of them (ANOVA Tabie?20).




Table1GAverage of serus uric acid and creatinine content { in ag/100 al.} for Arbor Acer

broiler chicks fed diets containisg raw and processed sunfloser seeds,

Average serus tontent (X + SE)

Uric acid Lreatinine
Treataents 14-day 28-day 14-day 28-day
ac
Contral 447 £ 003 4794 0.28 1.52 ¢+ 0.02 158 +0.22
a
Raw seeds 445 20002 5.12 4 0,09 148 + 0,03 L.37 + 0.0t
. he .
Steas heated seeds 15 aia. 4,86+ 0.03 4,47+ 0.11 1.48 + 001 1.34 + 0.05
a
Steas heated ceeds 30 ain. 4.42 2 0,02  5.14 ¢+ 0.06 1.50 + 0,04 1.53 + 0.05
be
Dry heated seeds 15 ain. 2,42 1 0.04 4,62 4 0.16 1.53 £ 0,02  £.35+0.01
be
Dry heated seeds 30 gin. A4 £ 0,05 4,55+ 0,13 1.48 £ 0,05 1,51 + 0.04
ac
supflower aeal 4.4 3 0,03 4,88+ 0.16 LAT £ 0,02 1,35 + 0.08

N.B., Means ©of the same column bearing different letters differed significantly,
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Table 20 : ANOVA for data presented in Table (19).

Mean Squares

S.0.v. d.f. bric acid Creatinine
Bet. T. & 0.1025 * 0.0187
Eet. A. 1 1.3002 *=* 0.0421
Bet. R. 2 0.0047 0.0143
(T % A) & C.1133 = 0.0143
Error 26 0. 0409 0.0177

* Significant at level 0.05

*¥ significant at level 0.01
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4.2. Second experiment:

4.2.1. Live weight and weight gain allover the experimen—
tal period:

Data persented in table(21) showed ‘averages of live
weight and weight gain for experimental groups of Arbor
Acer broiler chicks at the end of the Bth week.

Inspection of these data revealéd that both live weight
and weight gain increased by increasing the diet content
from sunflower seeds. This quiet true in either raw or
staaﬁ _heated seeds with greater rate in raw seeds than
steam heated ones. However, Duncan multiple range test did
not show any significant differences between averages of
either body weight or weight gaiﬁ for chicks receiving
diets containing either 10 or 20Z sunflower raw or steam
heated seeds (tablez?l).

On the other hand live weight and weight gain  were
significantly lower in chicgs of control group (fed corn-—
soya diet) than in those of previously mentioned groups of
chicks (Duncan multiple range test, table21).

Adding sunflower seeds to broiler diets may imprave the
digestability of its various ingrédients through the neural
stimulation of the digestive hormones and consequently
7thrnugh increasing the rate of secretion of various diges—
tive juices which was reflected as improving the final live

weight and weight gain of treated chicks.
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Diets containing 20% sunflower meal decranéed both live
-weight and weight gain for chicks than.did the diet con—
taining 10% sunflower meal only. However averages of live
weight and weight gain we?e higher in chicks fed diets con-
taining sunflower meal (with the rate of 10 or 20%) than
controls.

The increasing fiber contents as the percent of sun-—-
flower meal increased may be the main reason for lower
averages of body weight and weight gain observed in chicks
fed diets containing 20% sunflower meal than those fed 10%.

In addition the higher averages of live weight and
weight gain for chicks fed sunflower meal (10 or 20%) than
controls may be attributed to the iﬁcreasing the diet pla—
tability which resulted in increasing the amount of feed
consumed.

Analysis of variance (Tabhle2?) showed significant vari-
ation in 1live weight and weight gain due to treatments
applied.

Daghir et al., (1980) partially agfeed with the present
results, who indicated that, when broiler chicks were fed
different levels of sunflower seeds (full~fat raw) at lev—
. els of 10, 20 and 3I0OL, é significant reduction in body

weight was only observed in birds fed 30%.
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In addition, Rico (1978) found that feeding broiler
chicks commercial mash supplemented with 10%Z unprocessed

sunflower seeds .were significantly increased live body

weight.
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Table 21: Bady weight and
the end of the Bth

weight gain of different treatsents at
week of chick's age.

Treataents

Contral grnﬁp

Raw sunflower seeds 10}
Raw sunflower seeds 201
Stean heated seeds 101
Stean heated seeds 201
Sunflower meal 10

Sunflower agal 20

Body weight Weight gain
{ga.} (ga.)
b B
£330.40 + 94,02 1231.43 + 94,00
F] T
I5B3.77 + 14.95 1464, 50 + 14,88
a a
1638.33 + 50.93 1518.83 + 56.93
a a
1537.87 + 41,92 1417.57 + 42,04
2 E
1676.87 + 47,50 1557.37 + 47.50
a a
167610 + (4,79 1356.60 + 14,79
b b
1404.77 + 21,94 1285.43 + 21.78

K.B., Means of the same colun bearing different letters differed

significantly,
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Table22: ANOVA

for data presented in table(21).

Mean Sguares

S.0.V. d.f @ ———— - ——
: Body weight Weight gain

* % * %
Bet. T. & 4444439 .85%4 445229, 1394
Bet. R. b 41BGC2.4424 41910.9304
(T X R 12 6F133. 1638 69Z15. 6571
Remainder 172 45038.708% 44382, 4825

** Significant at level 0.01.
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4.2.2. Feed intake and feed efficiency:

Average  amounts of feed consumed by different eﬁper—
imental groups of broiler chicks as well as the correspond-
ing averages of feed efficienty were tabulated in table(23.

It was observed that, chicks fed sunflower seeds or
meal (with level 10 or 20%) consumed more food than that
did controls. However, Duncan multiple range test showed
insignificant differences in average feed intake between
control chicks (2919 gm./chick/8 weeks), chicks fed dist
containing 10% steam heated suntlower seeds (3265
am. /chick/8 -Qeeks) and those fed 20Y sunflower meal
(3065.33 gm. /chick/8B weeks). Similarly, no significant dif-
ferences were found between averages of feed intake for
chicks fed diets containing either raw or steam heated sun-
flower seeds in the amount of 10% or 20%.

On the pther hand the average of feed intake increased
as the percentage of sunflower meal decreased. It was
S699.33  and  3065.33 gm./chick/B weeks in chicks receiving
diet containing 10 and 20% sunflower meal resﬁectively. The
difference between previously mentioned means, was signifi-
cant (Duncan multiple range test, Table(23).

Adding sunflower raw or processed seeds as well as meal
may improve thg ratiun.platability and increase the amount

of feed consumed.
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Similar averége of feed e#?icien:y (0. 42) was observed
in controls and groups of chicks fed diets containing 10
-and 20% sunflower meal. The same results was found concern-—
iné -the average of feed efficiency in groups of chicks fed
10 and 20%Z raw sunflower seed whi:h had .equal average of
0.44. Higher feed efficiency average (0.44) was observed in
chicks fed diet containing 20% 5£eam heated seeds.

Since feed Efficiéncy is the ratio between feed intake
and weight gain whose results were not of similar trend.
So, it is quiet logic to get unsimilar result between +feed
intake and efficiency.

Significant variations were found in feed intake
(P<0.01) and feed efficiency (P{0.05) due to treatments
applied (ANDVA Table24).

Valdivie gt al., (1982) reported that, feed consumption
were 3845 and 3857 gm./bird with final live weight 1325 and
1393 gm./bird when broiler chickens were fed diet contain—

ing 10 and 20% sunflower seed meal.




Table 2 eed intake and feed efficiency of different treatsents at
the end of the 8th week of chick's age.

Feed intake

Treatsents _ g8 /chick Feed efficiency
b be
Control group 29159, 00 0.42
. 4 at
Raw sunfiower seeds 10 - 3307.600 0.4
ac bc
Kaw sunfiower seeds 201 441,47 0.44
be bc
Steas heated seeds 1907 3263.00 0.43
ac F
Steas heated seeds 201 3388.33 0.44
a bt
Sunflower meal 101 3699.33 6.42
bc bc

Sunflower meal 20 3065.33 0.42

N.B., Means of the sase coluen bearing different letters
differed significantly.




Table24:ANDOVA

for data presented in table(23).

S5.0.V.

Bet. T.

Bet. R.

Error

Mean Squares

[N

Feed intake Feed efficiency
*a *

19440&.700 C. 0006

29602.850 0. 00002

39548.5917 0.0002

* Significant at level 0.05.

*¥% SBignificant at level 0.01.




4.2.3.Parametars of carcass guality:

4.2.3.1. Killing, dressing and eviscerating losses:

Data of killing, dressing and eviscerating losses
expressed as absolute and proporticnal weights of blnnd,
feathers and inedible parts of carcass for experimental
groups of Arbor Acer broiler chicks aged 36 days were
}isted in table(25).

Results obtained showed that absolute and proportional
weight of blood ranged from 33.33 gm. & 3.5B% (in chicks
fed diets containing 10% steam heated sunflower seeds) and
S56.67 & 3.39%L (in chicks fed diets containing 20% steam
heated sunflower seeds) to 63.33 gm. & 4.53% (in chicks fed
diet cnﬁtaining 20%Z sunflower meal), respectively.

Analysi=s of variance (table26)did not show any signifi-
cant variation in either absplute or -propartional weight of
blood. This is scientifically logic since blood weight is
affected mainly by the valume of cerculating -blund; The
later is considered as a function of the physiological sta-
tus of an individual bird rather-than any other factor. It
is well known that sexual and thyroid hormones have pro-
nounced effect on hlond volume "(Campbell, 1959). In addi-—
tinﬁ hypo-or—hyperthermia cause a’ remarkable changes in_
plasma volume in chicken kWilliams and Rodbard, 17&0).

Absolute weight of inedible parts of carcass as well as
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their proportional weight showed insignificant reéponse to
treatments applied (ANOVA Table 2&).

The higher value of absolute weight of inedible maat
(223.97 gm.) was found in chicks fed diet containing sun-—
flower raw seeds. While, the lower value (162.77 gm.) ués
found in chicks fed diet cbntaining 20% sunflower meal.

Different results were found in the proportional weight
of the inedible meat. The lower (11.43%) and higher
(13.80%Z) values were found in chicks fed 20 sunflower meal
and those of control group, respectively.

Feathers absolute weight was the only trait that showed
a significant (P<0.05) response to the treatments applied
(ANOVA Table 26&).

Feeding Arbor Acer broiler chicks diet containing 204
steam heated sunflower seeds increased the absolute weight
of feathers which averaged 90 gm.

However, Duncan multiple range test showed insignif-
icant differences .between averages of absolute feathers
weight of chicks ted either raw or steam heated seeds.

The lower absolute feathers weight (60 gm.} was found
in chicks of 20% sunflower meal followed that of controls
(63.33 gm.). Differences between these two means was insig—
nificant (Duncans multiple range test).

Changes in absolute weight of feathers due to treat-

ments applied may be attributed to the changes occurred in
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the average body weight and the rate of gruwth-which is
related to the rate of feathering in the growing chicks.

- Results of the proportional feathers weight may support
this statement. In all cases it was found that chicks hav—
ing higher absolute weight of feathers did not have the
higher wvalue of propcrtional weight, since the proportional
" weight of feathers is a function of both absolute weight of
feather and live weight.

In agreement with obtained results, Kahle & Gray (1954)
and Lortscher et al., (1957), reported that, the relative
weight of blood at 7 weeks old of broiler chicks was 3.1%.
On the other hand, Plavnic and Huryitz, (1983), indicated
that, the feathers to live body weight for White Rack

broiler chicks at 7 weeks of age was 4.97%.
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Table 26: ANDVA for data resented in table (25).

Mean Squi}es
5.0.v. d.¢
Blood Feathers Inedible parts
Absplute wt. 1 Absolute wt. 1 Absolute wt. I
L
Bet. T. b JL. 748 1.048 349,206 1.202 1299.18% 1.738
Bet. R. 2 90.476 . 0.350 19048 0.155  1970.423  2.885
Error 12 74.984 0.349 115.673 -0. 609 1713.281 3.7

¥ Significant at level (.05
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4,2.3.2. Absolute and proportional weight of edible meat,

carcass antd giblets:

The average of absolute and proportional weights of
edible meat, carcass and giblets for experimental groups of
Arbor Acer broiler chicks were presented in Table (27).

The highest averagesh of absolute and proportional
waights of total edible meat and carcass were found in  the
group of chicks fed 20% steam heated sunflower seeds when
compared with other experimgntal groups.
| Applying raw sunflower seeds with the rate of 10 or 20%
had similar effect on total edible meat, carcass and gib-
lets. Duncan multiple range test showed insignificant dif-
ferences between averages of absniute weight of both total
edible meat, carcass and giblets of chicks fed 10 and 20%
raw seeds (table 27). |

However, applying steam heated seeds with a rate of 20%
had the best effect on average of absolute weights of total
edible meat and carcass when campared with that of 10%.

fpplying sunflcwgr meal in broiler diet decreased the
averages of absolute weights of total edible meat and car—
cass when compared with raw or processed seeds. The rate of
decrease was higher as the diet content of sunflower meal
increased.

Ehicks fed corn-soya diet (controls) had, approximately

equal averages of absolute weight of total edible meat,
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carcass and giblets as those fed diet containing 20¥% sun-
flower meal (table27), but lower average than those fed
diets containing 10% sunflower meal.

Analysis of variance for obtained data revealed signi+-
icant (P<0.05) variation in absolute weights of total
edible meat and carcass due to treatments applied. However,
no significant effect of treatments was found in absplute
weight of giblets (ANDVA Table2B).

Sullivan et al., (1958 and Orr % Noran, (1975)
reported that, the dressing percentage was ranged from
57.6% to 646.2% for broiler chicks at B weeks of age. On the
other hand, Milovanovic et al., (1972) showed that, dressed
carcass weight for Hypro chicks slaughtered at S6 days of

age was 1451.5 grams. They added that, giblets weight per—

centage to carcass was 5.45%.
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n tabie (27},

Table 28: ANDVA for data resented i
Mean Squares

S.0.V. d.f

Total edibie meat Carcass Bibiets

Absolute wt, b Absoiate wt I fbsolute wt, I

& - #
Bet. T. &  22435.270 0.9267 20934,525  0.585 45.19% 9,232
Bet. R. 2 216,085 1.1850 1675.770 . 2.1B¢ 41.453 0.225
Error i2 370%.2%0 2.7433 249,977 2.178 20.009 0.172

s+ Significant at level 0.01.
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4.2.4. Metabolic parameters in blood serum:

4.2.4.1. Serum total proteins, albumen and globulin:

Average of serum total protein, albumen and globulin

contents {(in gm./100 ml.) for experimental groups of Arbor
fAicer broiler chicks were pfesenteﬁ in table(27) .

Inspection of obtained data revealed that, in all
experimental groups, average of both total proteins, albu—
men and globulin increased as chicks grew older. The rate
of increase differed according to treatment applied. The
higher rate of increased was found in groups of chicks fed
diets containing 10 or 20% steam heated sunflower seeds
followed by those fed sunflower meal with a rate of 10 and
20%. UWhile the lower rate of increase was found in con—
trols. Analysis of variance (table30) showed significant
variation in serum total proteins, albumen and globulin
contents (P<0.05) due to bird's age (ANOVA Table30).

The increase occurred in the level of serum total pro-
teinl albumen and globulin contents with advanced age may
be attributed to the increase. occurred in the level of
metabolic processes by advancing age to face the increased
growth rate, anabolic processes and ismunity acquired.

Results obtained agree with those reported by Grimber-—
gen and Kuiken, (1943); Huston and Subhas, (1968); Kumar
. et al., (1974) and Shime et al.,(1979). They all reported a

significant increase in serum total protein, albumen and

108




globulin contents as ekperimental birds grew older.

At the 3&6th day of chicks age, chicks fed diets con-
taining 20% stepam heated sunflower seeds showed the highest
serum total proteins (4.93 gm./100 ml.), and albumen (1.88
gm. /100 ml.) content éverages when compared with those of
other experimental groups. The highest average serum glaobu-
lin content (3.16 gm./100 ml.) was found in chicks fed diet
containing 10iL steam heated sunflower seeds.

On the other hand, Duncan multiple range test showed no
significant differences between averages of total protgins
content of chicks fed diet containing 20%Z raw seeds, 10 and
20X steam heated seeds and 10% sunflower meal. Also, insig- -
nifiant differences were found between averages of seruﬁ
albumen content of control Ehicks and those fed diets con—
taining 10 and 20% raw seeds, 107 steam heated seeds and
20% meal.

Variations due to treatments applied were found in
serum total prbteins (P<0.01) and albumen (P<0.05) contents
only. While serum globulin conte&t was not affected.

Mehrez et al., (1982) recorded felatively low levels of
-serum total proteins at hatching (2.55 and 2.66 gm./ 100
-ml.) ;nr Dokki4 and Rhode Island Red, respectively which
increased to (4.70 and 5.15 gm./100 ml., respectively) at
12 weeks of age. The rate of increment dependent on the

dietary protein level and source.
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Tab1el292 Average of serus tota) protein, albusen and globulen content
tin ga/100 al.) for Arbor Acer broiler chicks fed diets
containing raw and processed sunflower seeds.

Average serus content Y + SE in ga/100 al,

Treatments Total protein Albusen Elobulen
7days  5b days 7 days 54 days 7 days 36 days
bc bc a
Control grouwp 252 ¢ 448+ 115+ 170 LI+ 279+
0.04 0.1 R 0.01 0.06 0.17
bc b a
Raw sunflower seeds 107 250+ 442+ LA+ 1,47 + LI+ 2754+
0.04 0,03 0.02 0.05 0.03 0.07
ac b a
Raw sunflower speds 201 256+ Abbt LM+ 178+ 1,43 288 ¢+
6.03 0.07 0.01 0,05 0.02 0.12
a be a
Steam heated sepds 101 25+ 49+ 114+ Lot L4+ 3tb 4
0.0 0.04 0.01 0.03 0.05 ¢.07
a 2 a
Steasheated seeds 207 247+ 493+ t O LBBE L3+ 305+
0.03 0.12 0.04 0.06 0.14
a ac a
Sunflower mezl 10% 252t 487+ L1bt 119 t L3+ 308+
0.04 0,07 0.0 ¢.01 0.04 0.06
bc bc i
Sunfiower seal 20I 248+ 549+ LM+ L2 LMy 287+
0.05 0.11 0.01 0.62 0.07 9.10

N.B., Means of the sase rolnen bearing different letters differed significantiy.
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Table30: AMOVA for data presented in Table¢29)

Mean Sguares

5.0.V. d.f ,
Total Protein

;;; . T. ;ﬁ N r_a‘._oe,aa %

Bet. A. 1 49.5002 =%

Bet. R. 2 0.0093

(T X A) 6 CQ.04AS7 *=x

Error 26 0.0180

Al bumen Slobulen
G.0084 = T G.0412
3.87046 #» 25, 9757 *»
Q.00005 0.0102
0. 0060 0.0283
0.0026 0.0235

* Significant at level 0.05
*% Significant at level Q.01
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4.2.4.2.8erum total lipids and cholesterol content:

Data 1listed in table (31) show the effect of experimen-—
tal diets on the levels of serum total lipids and choles—
terol of Arbor Acer broiler chicks along the experimental
period.

Results obtained showed that, both serum total lipids
and cholesterol contents increased~ as birds grew older.
This was guite true in all experimental groups except the
serum total 1lipids content of controls uhich decreased
slightly towards the end of the experimental period. The
rate of increase differed according to parameter estimated
and treatment applied.

Generally, it could be noted that & greater rate of
increase was observed in the serum cholesterol content when
Compared with that of serum total 1lipids. This may be
attributed to the increased rate of steroid hormones bios-
ynthesis as broiler chicks grew oclder.

Significant variations (P<0.01) in both serum total
lipids and cholesteraol content were found due tg chicks age
(ANOVA Table32).

On the other hand, higher serum total lipids content
Was observed in the group of chicks fed 10 and 20X raw sun—
flower seeds, followed by those fed 10 or 20% steam heated
seeds. While the low content was observed in the serum of

controls . However, analysis of variance did not show any
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significant effect of applied diets on serum total liﬁidﬁ
content (ANOVA Table(32).

It was noted that treatments applied had a pronounced
effect on the rate of serum chulesterql content which
increased along the experimental period. The higher rate of
increase was observed in serum of chicks fed 20% of either
raw sunflower seeds or steam heated ones. Serum cholestrol
content increased from 160.96 and 1&61.55 mg./100 ml. at the
7th day of age to 280.62 and 264.57 mg./100 ml. at the S5&6th
day‘ of age for chicks fed 20% raw and steam heated seeds,
respectively. On the other hand, the lower rate of increase
was observed in controls. Serum cholestrol content
increased in this case from 163.92 mg. /100 ml. at thé 7th
day to 171.72 mg./100 ml. at the S6th day of age.

Significant (P<0.01) wvariation in serum cholesterol
levei was found due to treatment applied. This may lead to
conclude that feeding broiler chicks sunflower seeds (raw
or steam heated) or meal with the rate of 10 or 20% af the
diet content increase the level of serum cholesterol. This
may be a result of increasing grawth rate to face the ste—
roidal metabolic hormones biosynthesis.

Faltase et al., (1987) indicated‘that, exposing the
birds at 40 C for four hours resul ted in an increase of
serum total lipids roncentration and a decrease in blood

tholesterol concentration. On the other hand, Attia et al.,
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(1978) reported ‘that, <the plasma cholesterol level was

influenced by some factors like fat‘level and calorie pro-—
tein ratioc of the diet.
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Table'3 1: Average of serus total lipids and cholestrol content

for Arbor Acer broiler chicks fed diets containing

raw and procerssed sunflower seeds.

Average serus costent X + SE

Treataents Yotal lipids chalesterol
: (ga/$00sl.) (ag/i00n].}
7 days 3b days 7 days 34 days
] b
Control group 0.73 + .72 163.92 ¢+ 174,72 +
9.08 0.0t 3.5 7.40
a B <
Raw sunflower seeds 101 0.74 + ¢.92 + 162.21 +  231.Bb ¢
0.04 0.02 .08 7.35
a i
Raw sunflower seeds 201 0.74 + 0.95 + 160.96 +  280.43 +
0.05 0.01 1.89 2.32
a c
Steas heated seeds 107 0.72 + 0.88 ¢t 158.90 + 215,464 +
0.04 0.01 L83 1.5
a ad
Steas heated seeds 201 0.72 + 0,87 + 161,55 + 264,57 +
’ 0.04 0.06 6.08 i.1
a c
Sunflower seal 101 0.76 + 0.83 158,02+ 27,24 +
6.03 ¢.03 2.9 b.41
a de
Sunflower meal 201 9.74 + 0.89 ¢+ IM.24 ¢+ 275.81 ¢
0.03 0.05 4.88 1.2

N.B., Means of the same column bearing difierest ietters
ditfered significantly
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Table32: ANOVA for data presented in Table (31)
——————————— Mean Squar;s o
S.0.V. d.f ———— — ——
Total lipids Cholesterol
Bet. T. & 00,0071 1919, 4055 *x
Bet. A. 1 0.1748 #= S8810.019 *x
Bet. R. 2 0.0004 | 29.047
(T X /A A G. 0097 2070.8488 **
Error 26 0. 0040 78.8478

*#* Significant at level 0.01
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4.2.4.3. Serum glucose content:

Data bresented in table(33) show the average ﬁf serum
glucose content of experimental groups of fArbor Acer
broiler chicks along the period of S6 day.

It was clearly noted that the level of serum glucose
decreased as chicks grew older. The raté of decrease dif-
fered according treatment applied. The higher rate of
decrease was observed in blood serum of chicks fed 20% raw
sunflower seeds and those fed 10 or 207 steam heated seeds.
While, the lower rate of decrease was observed in chicks
fed 10Z sunflower meal (table3I3I). Therefore they had the
higher average of serum glucose at the S6th day of their
age (272.10 mg./100 mi.).

Analysis of variance showed that chick’'s age had sig—
nificant (P<0.01) effect on the level of blood serum glu—
cose (ANOVA Table 34). |

It was observed that, feeding chicks corn—-soya diet
increase the level of glucose in blood serum than did feed-—
ing them diets containing 10 or 20% raw or steam heated
sunflaower seeds and 20% sunflower meal.

Averages of blood serum glucose were 240.38, 214.90,
215.05, 212.6%, 209.97 and 215.04 mg./100 ml. in chicks of
control group and those fed 10, 2072 raw sunflower seeds,
10, 20% steam heatéd seeds and 20X sunflower asal, respéc-

tively. However, Duncan multiple range test showed no sig—
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nificant differences between averages of blood serum glu-—
cose level of chicks fed 10 or 2ox sunflower raw or steam
heated seeds and those fed 20% sunflower meeal. Similarly,
no significant differences were found between averages of
serum glucose content of controls and thdse fed 20%Z raw
seeds or 107 steam heated seeds.

Significant variation (P<0.01) in this trait was found
due to treatment applied.

The interartion effect between bir#'s age and treatment
applied was of significant (P<0.0S) value.

Attia et al., (1978) observed that, a significant
decrease in the blood glucose lgvel with the progress of
age. this finding was in harmony with those found by Ota
and Nally (19&1) and El—-Ansary et al., (1981). They showed

that,'blond dlucose tended to decrease by the increase in

body weight with the advance of age.
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Table 33:Average of serus glucose content (in 0a/100 al.)
for Arbor Acer broiler chicks fed diets containing
raw and procerssed sunflower seeds.

Treataents

hverage serus plucose X + SE in ga/100 nl.

7 days

X+ SE

3b days

Control group

Raw sunfiower seeds 141

Raw sunflower seeds 20

Steas heated seeds 101

Steam heated seeds 201

Sunflower meal 107

Sunflower meal 201

315.55 + 8.86

309.18 + 4.28

319.56 + 3.41

37.19 + 487

33.59 ¢ 3.32

309.91 + 1,16

310.78 + 2.00

£
240.38 + 11.29

b
244,90 + 3.41

bc
216,05 + 0.79

bc
212,69 ¢+ 1.28

b

L 209.97 £ 5.72

d
202,16 + 11.02

b
205.08 + 4.76

N.B., Neans of the same coluan bearing differest

letters differed significantly.
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Table34: ANOVA for data presented in Table (33

Mean Squares

5.0.V. d.¥f
Glucose

Bet. T. 6. h—;;;.2237 *x

Bet. A. 1 B80941. 542 *%

Bet. R. 2 17.972

(T X A b 884. 4397 **

Error ' 26 117.0370

T A e e e e . Wt P S Ll e . P i e PO, AR i e T e S _— —

** Significant at level G.01
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4.2.4.4, Serum content of alkaline phosphatase_and transa-—-

minases:

Averages of serum alkaline phosphatase (IU/7100 ml.) and
transaminases (BOT and GPT in U/ml.) cnnfents tor exper-
imental groups of Arbor Acer broiler ;hi:ks were presented
in tabl (39).

A— Alkaline phosphatase:

Except in chicks fed diet containing 20% steam heated‘
sunflower seeds, serum alkaline phosphatase content
increased as chicks grew oplder with higher and approxi-
mately equal rate in chicks fed diet containing 10 and 262
sunflower meal and 20% raw sunfluﬂer seeds (tableSﬁLthile
’cuntrul had the lowest rate of increase. The concentration
of alkaline phosphatase in blaod serum of experimental
groups of Arbor Acer broiler chicks was not greatly varied
at the 35éth day of age. It ranged.from 44.445 ta 50.09
IU/100 ml.

Analysis of variance showed significant (P<0.01) varia-—
tion in serum ralkaline phaosphatase content due to bird-'s
aﬁe. While there were insignificant effects of treatments
applied or the interaction between age and treatments in
this trait.

" The obtained results are scienﬁifically logic, since
bléad alkaline phosphatase is considered as an indication

of the rate of bone depaosition which relatively increases
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during the early stages of bird’s age (the stage of higher
growth rate). The osteoblasts secrete large quantities of
alkaline phosphatase when they are activily depositing bone
matrix.

B—- Transaminases:

Serum blood transaminases (60T and GPT) level intreased
obviously ~as birds grew older. This was quite true in all
experimental groups of birds. The rate of incréase was rel-
atively higher for GOT than for GPT.

In addition, the rate .of increase in serum GOT was
approximately equal in all experimental groups except that
of 10Z sunflower meal which 5hpwed thé lowest rate of
increase.

Different results were obtained in GPT. The rate of
increase in its level in the blood serum differed atcording
to treatments applied. The highest rate was observed iﬁ
tontrols, while the lower rate found in chicks fed diet
cantaining 10%raw sunflower sseds.

Serum transaminases showed significant (PL0.01)
response to bird’'s age while BPT is the only transaminase
that was affected with treatments applied.

Changes in serum transaminases nay'depend sainly on the
rate of protein metabolism which may be a function of

bird's age rather than any other factor. It is well known
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that, by the simple process.of transamination, an .amino
radical is transferred to alfa—keto acid while the keto
oxygen is transferred to the donor of the .amino radical

which is promoted by transaminases (Buyton, 1981).
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TablerSS sAverage of serus alkalin phousphatase, BUT and SPT content for Arbor Acer
broiler chicks fed diets containing raw and processed sunfiower seeds

Average serum content X + SE

Treataents Alk. Phosph, BOT BPT
(1U/100at . ) {U/nl.) {i/al.}

7 days 56 days 7 days 56 days 7 days  3b days
a a 2

Control group B5.21+ 4530+ 9233+ 127,33 + 6.00 ¢ 21,00 ¢
0.45 3.30 2.40 3.8 ¢.58 0,58
2 a be

Rawn sunflower seeds 10Y B.77+  M4b+ 8567 ¢ 121.33 + 5,00+ 1533 +
1,03 1.8 .33 1.33 0.38 0.33
S a b

Raw sunflower seeds 201 $3.25+ 4807+ 9100+ [28.33 ¢+ 5.00 + 17,00 ¢
' 0.70 0.38 3.41 b.36 0.38 1.15
. . a . a bc

Steam heated seeds 101 .73+ 4901 ¢+ 90.33 ¢ 12,33 + 533+ 1147 ¢+
1.52 0.41 J.64 3.53 0.88 0.88
a 3 be

Stean heated seeds 201 15,74+ 483+ 92,67 + 128.67 + A.67 + 11.13 ¢
1.90 0.50 0.88 3.70 0.33 0.33
a- a be

Sunflower meal 107 .15+ 50,09+ BT+ 13.33 + 5,67+ 1633 ¢
0.9t 0.38 in 4.37 0.88 0.3

2 a €.

Sunflower seal 201 B9+ Bbebt N3 125.67 + 5.33 ¢+  19.00 ¢
1.10 0,63 2.8 7.42 0.3 0.58

M.B., Means of the same column bearing different letters differed significantly
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Table3&: ANDVA for data presented in Table(35)

S.0.V. def e
Alk. FPhosph. GOT GFT

Bet. T. & 13,1450 S4.7222 | 6.7063 %

Bet. A. 1 S52.3940 %% 12240.2142 #*x 1572.5953 #*»

Bet. R. 2 1.3415 20.2142 0.0238

(T X A) & . 10.0551 53.8809 4.3730 =

Error 26 5. 3899 232.3731 1.3571

*¥ Significant at level 0.0S
*# Significant at level 0.01
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4.2.4.5. Serum uric acid and creatinine level:

Data presented in table(37) shows averages of serum
uric acid and créatinine contents (in mg./100 ml.) +or
experimental groupsvnf Arbor Acer broiler chicks estimated
at the 7th and Séth days of their age.

It was clearly noted that serum uric acid level
decreased in all experimental birds as they grew older. The
rate of decrease differed from treatment to treatmeﬁt. The
highe? rate of decreased was found in chicks fed diets con-
taining 10% sunflower meal followed by those fed diet con—
taining 10%Z steam heated sunflower seeds. On the other
hand, the lower rate of decrease was observed in the group
of chicks fed diet containing 20% r;w sunflower seeds fol-
- lowed by thﬁse fed diet containing 20% sunflower meal.

Analysis of variance for obtained data showed sign{fi—
cant (P<0.01) variation in serum uric arid level due to
bird’'s age.

Significénf effect was detected for treatments applied
on serum uric acid level. Feeding chicks diet containing
20Z raw sunflower seeds resulted in a higher level (4.15
@g./100 ml.) of serum uric level at the Sé6th day of chick’'s
age than did any other treatment applied.

n the other hand, insignificant variation was found in
serum uric acid content between controls and those fed diset

containing 107Z raw sunflower seeds and 20X steam Haated
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seeds. Averages of seer uric acid in these groups were
approximately the same and ranged fraom 3.65 to 3.67 mg. /100
ml. The lower average of serum uric acid was found in
chicks fed 10%Z sunflower meal (3.0&6 mg./100 ml.) followed
by those fed 10X steam heated seeds (3.16 mg. /100 ml.)
(table 37).

VaQ&atinn in serum uric acid content may be attributed
to the variation in its elimination or to the wvariation
occurred in protein metébnlism in the bird, since uric acid
is thé end product in this aspect. In addition, the low
solubility of uric acid in blood <{(about 10%) has long
caused investigators to be puzzled.as its mode of transport
(Sturkie, 194&5).

Serum level of createnine showed no similar trend as
birds of different expérimental groups grew older. It
increased by age in some groups (in those fed diets con-—
taining 20% raw seeds, 10%Z steam heated seeds and 104 sun—
flower meal) while it decreased in the other graups.

At the 3S&4th day of chick’s age the higher level of
serum createnine wés found in chicks fed diet containing
_ 204 raw sunflower seeds (1.86 ag./100 ml.}, followed by
those fed diet containing 107X steas he;ted seeds (1.77
mg./100 ml.), while it ranged from 1.59 to 1.61 mg./100 ml.

in blood serum of the other experimental groups.
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However, no significant variations were found in .serum
createnine content due to either treatments applied, bird’'s
age or the interaction bet#een them (ANOVA Table38). This
may be attributed to the well known fact that the amount of
createnine formed in birds is negligible in relation to the
amngnt of creatin which may show insignificant response to
the factors studied.

Okumura and Tasaki, (1969), found a wide fluctuations
in serum wuric acid levels, which had been associated with
the protein content of the diet and the time of blood sSamp—
ling.relative to food intake.

On the other hand, Setchell,.(i959) and (1941), noted
that, severe kidney disfunction was indicated by the rise

in plasma createnine.




TableZ7:Average of serum vric arid and createnine content (in lgllob .}
for Arbor Acer broiler chicks fed diets rontaining raw and
processed sunflower seeds,

Average serus content X + 5E in ag/100 sl.

Treataents Uric acid Lreatenine
7 days 3 days 7 days 56 days
£ 2
Control group .27 £ 005 3.65 ¢ 0.0 164 + 0.04 1,58 + 0.03
4 a
Raw sunflower seeds 10  4.19 + 0,05 3.65 + 0.21  1.61 +0.03  1.57 +0.07
- : 3 a
Raw sunflower seeds 201  4.25 + 0.07  4.15+ 0.05  1.63 + 0.0t 1.Bb + 0.05
I

Steas heated seeds 101 .24 £ 0,04 3,16+ 004 142 + 0.04 L7 +0.11
. b F
Steas heated seeds 20% 43174006 .67 + 0.2 1.68 £ 0.0 1.51 + 0,14
ac i
Sunflower meal 107 4.25 £ 0,03 3.06 £ 0.03 1.0 #0.06  1.61 +0.09
b a
Suntlower meal 201 425 40,04 3.83 +0.07  L.61 £ 0.04 1,59 + 0.08

N.B., Means of the same coluan bearing differest letters differed sigaificantly.
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TableXB: ANDVA for data presented in Table(37)

5.0.V. d.f 0 ———— - -
Uric acid Createnine

Bet. T. & 0.2083 %% o.0211

Bet. A. i 4.,4623 =% 0.0104

Bet. R. 2 0.0072 0.0040

(T X A - 0.2280 ## 0.0184

Error 26 0.0210 0.014%

*% Significant at level 0.1
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4.2.5. Mortality rate:
— During the period of the first.experiment no mortal-
ity cases occurred.
- During the period of the.secund-experiment a number

of 17 chicks died, showing a mortality rate of 7.69%.
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Table3PPattern of sartality in various experisental groups during periods of applying

both starting and finishing rations.

Experisental groups

Pattern of sortality, No. of chicks died during applying

Starting diets
fros snd-4th week

Finishing diets
fros Jth-Bth weak

Allover the exp. period
from 2nd-Bth week

Control qrﬁup

Raw sunflawer seeds 101
Raw suntlower seeds 201
Steas heated seeds 101
Steas heated seeds 20X
Sunflower seal 101

Sunflower meal 201

*# No, of chicks per experisental groug was 30.
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