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ABSTRACT

The present study was conducted to evaluate
the beneficial effects of corn silk powder addition to
chicks diets containing poultry slaughter houses
by- products (SH). A total number of 120 chicks
were divided into five experimental groups of 24
chicks each in three replicates of 8 chicks. The first
group was fed the basal control diet, the second
and third groups were fed the basal diet supple-
mented with 3 and 6% of SH, while the fourth
group was fed the basal diet supplied with 6% SH
plus 1.5% corn silk powder (CSP) and the fifth
group was fed the basal diet with 1.5% corn silk
powder.

Live body weight and some blood parameters
were recorded. Liver sections were examined to
detect any histopathological signs of hepatic dam-
age.

Results showed that malondialdehyde (MDA)
levels were significantly decreased in CSP treat-
ment groups compared with the control un - sup-
plemented group. The level of alanine aminotrans-
aminase (ALT) and aspartate aminotransaminase
(AST) were significantly increased in the SH—fed
chicken especially for those fed the 6% SH- sup-
plemented diet, but the SP addition improved
these parameters. Blood urea and creatinine were
not significantly affected by different treatments.
Live body weight and body weight gain were signif-
icantly increased as a result of CSP addition to di-
ets.

Dietary inclusion of 6% SH by-products caused
deleterious effects on liver histology including dis-
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ruption in the arrangement of hepatocytes, dilation
of the portal vein accompanied by the presence of
many necrotic and cirrhotic areas, but CSP addi-
tion to chicken diet enhances liver histological
structure. It is concluded that CSP addition to
broiler chicks diet could improve the productive
performance of chicks and protect their organs
from the deleterious effect of by — products SH
contamination.

INTRODUCTION

The maize has been cultivated in Egypt. since
a lot of centuries. This belonging to the Gramineae
family. The production of maize in Egypt was esti-
mated at 5.78 million tons in 2004/2005 (Anony-
mous, 2005). Corn silk (Maydis Stigma "Zea mays
hairs") refers to the stigmas of maize female flow-
ers (Rosli et al 2008). Corn silk has been used in
traditional Chinese medicine for the treatment of
hypertension, hepatitis, tumor, hyperglycemia,
edema as well as for cystitis, gout, kidney stones,
nephritis, diabetes mellitus, prostatitis, diuretic,
cholagogic, demulcent functions, urethritis and
possesses immune enhancing effects (Liu, 1995;
Ma & Gao, 1998; Tang et al 1995; Namba et al
1993; Grase et al 1993; Velazquez et al 2005;
Ebrahimzadeh et al 2008 and Li & Yu, 2009).

Corn Silk (CS) gives relief and treat human
ailments (Ramesh and Okigbo, 2008). Corn Silk
(CS) contains a lot of bioactive compounds such
as proteins, vitamins, carbohydrates, salts, volatile
oils, steroids(sitosterol and stigma sterol), alka-
loids, Saponins, tannins, flavonoids, and mineral
elements such as (Ca®, K, Mg* and Na")
(Ebrahimzadeh et al 2008 and Buttery et al
1980). CS is an excellent source of many bioactive
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constituents for example flavonoids, saponin, alka-
loids, tannins, Chlorogenic acid, phytosterol, allan-
toin, Vitamin E and K (Ebrahimzadeh et al 2008).
Zea mays several flavonoids, for example maysin,
apigmaysin, 3'-methoxymaysin, ax- 4'- OH- may-
sin, etc, have been isolated and identified (Waiss
et al 1979; Elliger et al 1980a and Snook et al
1995). Zea mays L. (Gramineae) contain bioactive
compound flavone (6,4'- dihydroxy -3'- methoxyfla-
vone -7-O-glucoside) is a yellowish green crystal,
soluble in methanol (Angela et al 1997) reported
that.

Corn silk (CS) rich with antioxidants activity and
polyphenol contents, for tannins and proanthocya-
nidins which determined Spectrophotometrically
(Maksimovié & Kovacevié, 2003 and Maksi-
movi¢ et al 2005).

Phenolic compounds present in CS are antho-
cyanins, P-coumaric acid, vanillic acid, protocate-
chuic acid, derivatives of hesperidin and quercetin,
and bound hydroxycinnamic acid forms composed
of P- coumaric and ferulic acid (Kaur et al 2006)
mentioned that.

These bioactive constituents in corn silk pow-
der is a source of antioxidants activity, polyphenols
contents, mineral elements, protein, ash and die-
tary fibers, therefore encourage could use of corn
silk powder be very fruitful in fortifying foods (Arafa
et al 2012).

MATERIALS AND METHODS

The present experiment was conducted at the
poultry physiology experimental laboratory, Faculty
of Agriculture, Ain Shams University. The main
objective was to elucidate the impact of corn silk
powder (CSP), as a feed additive to broiler chicks
diet, in alleviating the deleterious effect (s) of
slaughter houses by-product on chicks perfor-
mance, biochemical constituents of blood and
bird's immunity.

A total of 120 day old broiler chicks were ob-
tained from a local hatchery. They were divided
into five groups (24 chicks every group) in three
replicates, 8 chicks each. The first group was fed
on the basal corn-Soy bean diet as a control
group, the second and third groups were fed the
basal diet with 3% and 6% of slaughter houses
(SH) by-product while the fourth group was fed on
the basal diet supplemented with 6% SH by-
product and 1.5% corn silk powder and the last
group was fed the basal diet with 1.5% CSP only.
The SH by—product was added to the experimental
diet as a partial replacement from corn gluten

and soybean meal. Water and feed were provided
ad libitum during the whole experimental period
which was lasted for five weeks. Chicks of all
treatment groups were kept under similar hygienic
and environmental condition.

The composition and calculated analysis of the
basal diets are shown in Table 1.

Table 1. Composition and calculated analysis of
the basal diets

Ingredients Starter %  Grower (%)
Yellow corn 53.0 56
Soybean meal (44%) 32 31
Corn gluten (60%) 9 6
Vegetable oil 2 3
Di calcium phosphate 2 2
Limestone 1.20 1.20
Lysine 0.5 0.25
Methionine 0.25 0.25
Salt (NaCl) 0.30 0.30
Total 100 100
Calculated analysis* (NRC, 1994)
Crude protein (%) 23 21
MEC (Kcal/kg) 3000 3150
Calcium % 0.90 0.92
Av. Phosphorus 0.48 0.44

Live body weight (LBW) of chicks, feed intake
and feed conversion ratio (FCR) were recorded at
weekly intervals. Blood samples were collected
at 3 and 5 weeks of age from three chicks/ treat-
ment group. Plasma total protein, albumin, choles-
terol, urea, creatinine and malondialdhyde (MDA)
concentrations were determined. Transaminases
activity (ALT and AST); alkaline phosphatase and
acid phosphatase activities were also measured.
All determinations were done by using available
commercial kits (Spectrum comp. for Diagnostic
kits, Cairo, Egypt).

Data were subjected to one way analysis of
variance by using General Linear model procedure
(GLM) of the statistical analysis system (SAS,
1994).

RESULTS AND DISCUSSION

Effect Of CSP On Malondialdehyde

The corn silk powder (C.S.P.) as an agricultural
waste, is an excellent source of bioactive com-
pounds such as flavonoids, phytosterols, vitamins,
minerals and is rich in proteins. Corn silk (C.S.)
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contains also proteins, carbohydrates, Fixed and
volatile oils, tannins, saponins and alkaloids.

Effects of corn silk powder on M.D.A.

(Malondialdehyde) levels

Oxidative stress induced by feeds containing
slaughter-houses can significantly elevate markers
of tissue per oxidative damage because the
slaughter house additives promote the production
of ROS (Reactive oxygen Species) due to substan-
tial increase in oxygen consumption. MDA, a me-
tabolite of phospholipid peroxidation, is a popular
index of living body oxidative damage (Leeuwen-
burgh & Jeinecke, 2001, Lawler et al 1994; O'
Neill et al 1996, Vesovic et al 2002, Powers et al
2004 and Lekhi et al 2007).

As shown in Table (2), MDA levels in different
treatments of groups (T2, T3, T4 and T5) were
significantly decreased compared to the control

groups T1 (P<0.05). The decrement were %,
0.62,, 0.83

—— 04 ——0 - 0
and respectivel
0.98 /0'098 /o A) P y:

The results showed that CSP protected mus-
cles of chickens from ROS mediated oxidative
stress during feeding with slaughter houses. These
results are in agreement with results mentioned by
Hu et al (2010) who aimed to examine the effect of
flavonoids from corn silk on oxidative stress in-
duced by exhaustive exercise in mice.

Effect of CSP on ALT, AST, ALP and ACP levels

Feeds of chickens on additive slaughter house
as additive promotes the formation of ROS which
caused oxidative damage. Data presented in Ta-

ble (2) reveal that the levels of mentioned en-
zymes different in T4 treatment compared with
control. CSP plays an essential role for the de-
fense of body from ROS which improves the liver
function due to high content of antioxidants such
as flavonoids.

Many studies showed feed containing CSP
have antioxidant properties in vitro, which can be
used potentially as a ready accessible and valua-
ble bioactive source of natural antioxidant (Hu et al
2010; Arafa et al 2012 and Adom & Liu, 2002).
The levels of ALT were 23.13, 26.33, 30.25, 26.80
and 23.40 for chickens feed on T1, T2, T3, T4, and
T5 respectively. It is clear that a significant in-
crease was noticed in T5 compared to control
(P<0.05). These results were in similar with those
reported by Hu and Deng (2011) who examined
that inhibiting lipid per-oxidation and increasing
antioxidant enzymes levels.

Blood urea and creatinine parameters

The Blood urea and creatinine parameters for
parameters for chickens feed on slaughter house
as additive with or without adding CSP are shown
in Table (2). It was found that the blood urea nitro-
gen (BUN) concentration of treatment groups were
considerably higher than those of control group
(T1). Urea concentration were not significant
(P<0.05). The concentration of urea werel9,
21.75, 22.26, 22.05 and 22.87 for different groups
T1, T2, T3 T4 and T5 respectively. Such results
were in agreement with those reported by Hu et al
(2010) who found that retarding the formation of
blood urea nitrogen.

Table 2. Effect of treatments on blood constituents of broiler chicks at five weeks of age

Treatment ol T1 T2 T3 T4 Sign
Blood parame
Total protein (g/dl)  4.21+0.12ab 4.04+014b 3.44+0.09c  4.18+0.16ab  4.53+0.05a *
Albumin (g/dl) 2.50+0.13ab  2.31+0.05bc  2.13+0.07c  2.40+0.13abc 2.66+0.06a *
Globulin 1.71+0.09a 1.74+0.09a 1.31+0.09a 1.784+0.05a 1.88+0.04a NS
Urea (mg/dl) 19.00+1.09a 21.75+2.93a 22.26+0.98a 22.05+0.69a 22.87+1.28a NS
Creatinine (mg/dl) 2.01+1.28b 26.33+0.90ab 30.25+2.48a 26.80+1.35ab 23.40+1.85b *
ALT (U/L) 23.13+128b 26.33+0.90ab 30.25+2.48a 26.80+1.35ab 23.40+1.85b *
AST (U/L) 79.43+£3.52c 100.20+4.37b 115.18+3.80a 99.25+1.25b 85.48+4.06¢C *
ALKP (U/L) 56.70+1..60bc 62.30+2.83b 71.20+2.31la 61.35+1.59b 53.60+1.26¢ *
ACP (U/L) 15.20+1.25b  19.43+1.30a 23.35+1.18a 20.63+1.4la 14.25+1.74b *
MDA (mg/dl) 0.9840.12a 0.47+0.14c  0.62+0.12bc  0.83+0.07ab  0.55+0.08bc  *
Cholesterol (mg/dl) 183.63+3.06ab 211.88+5.75ab 223.25+5.03a 224.20+24.75a 177.15+3.75b *

ab..... Means within the same rows with different superscripts are significant different (P<0.05) *
T1, control; T2: control + 3% slaughter-houses, T3: control+ 6% slaughter-houses, T4: control + 6% slaughter-houses+

1.5 corn silk powder, T5: control + 1.5% corn silk powder
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Blood creatinine levels in different treatments combination with the slaughter houses- by product.
were 2.01, 1.10, 1.82, 1.86 and 1.74 (mg/dl) for It appears also that CSP acts as a growth promter
different groups T1, T2, T3, T4 and T5 respective-  to broiler chicks beside its effect as antitoxic, an-
ly. It is clear that not significant decrease in these tibacterial and antioxidant properties due to exist-

levels and the results were non-significant. ence of flavoroids, tannins, and many bioactive
compounds.
Live body weight (LBW) In this respect Ebrahimzadeh et al (2008) re-

ported that CS contains many compounds such as

Live body weight of broiler chicks are present- proteins, carbohydrates, vitamins, steroids and
ed in Table (3). The initial LBW of chicks was near- many minerals (Ca, K, Mg and Na) which could
ly similar at the beginning of the experiment indica- explain the improvement in LBW of birds in our
tive of the randomly distribution of treatment study. These results are in close agreement with
groups. many workers who showed and illustrated the

On the other hand, there were significant dif- benefits of CSP in alleviating many health disor-
ferences between groups in LBW at 4 and 5 weeks ders in different mammalian and avian species
of age. The best values at 4wk were obtained for (Buttery et al 1980; Bushman, 2002; Kaur et al
chicks (T4) that fed diet (6% SH plus 1.5% CSP) 2006 and Arafa et al 2012).
followed by those fed T2 and T5 diets. The lowest Results in Table (4) showed significant differ-
value was recorded for the control chicks. Moreo- ences between groups at different periods of the
ver, at 5 weeks of age, chicks that fed the basal experiment during the whole experiment period (0-
diet (control) plus CSP only (T5) had the heaviest 5 weeks) chicks of the T5; T1 and T4. Treatments
LBW compared with the other treatment groups. groups consumed significantly more feed than
The same was observed for chicks in the T4 group  those of T2 and T4 groups, respectively. This trend
which was significantly better than T3, T2 and con-  was also observed during different periods but with
trol groups. more or less change between groups in feed con-

These results may reflect the beneficial effect sumption.
of CSP as a dietary supplement either singly or in

Table 3. Effect of different treatments on live body weight (Kg) of broiler chicks at different ages

Age Treatment ool T2 T3 T4 TS5 Sign
Day 1 0.034+0.001 0.034+0.0003 0.034+0.001 0.034+£0.001 0.035+0.0003 NS
2 wk 0.42+0.01 0.43+0.01 0.45+0.01 0.4440.01 0.4440.01 NS
4 wk 1.294+0.01 0.34+0.01ab 1.32+0.02bc  1.38+0.01a  1.33+£0.02bc  *
5 wk 1.81+0.01c 1,82+0.01bc  1.84+0.01b 1.87+0.01a 1.88+0.01a *
ab..... Means within the same rows with different superscripts are significant different (P<0.05) *

T1, control; T2: control + 3% slaughter-houses, T3: control+ 6% slaughter-houses, T4: control + 6% slaughter-houses+
1.5 corn silk powder, T5: control + 1.5% corn silk powder

Table 4. Effect of different treatments on body weight gain of broiler chicks at different ages treatment

Age Treatment ool T2 T3 T4 T5 Sign
0-2 wk 386+10b 393+10a 416+10ab 409+010ab 403+010 *
2-4 wk 867+10b 913+10ab 873+20a 933+10a 888+10ab *
4-5 wk 520+10ab 480+11b 517+20 493+10b 533£20 *
0-5 wk 1773£10c 1786+10BC 1806+10B 1836+10a 1845+20a
ab..... Means within the same rows with different superscripts are significant different (P<0.05) *

T1, control; T2: control + 3% slaughter-houses, T3: control+ 6% slaughter-houses, T4: control + 6% slaughter-houses+
1.5 corn silk powder, T5: control + 1.5% corn silk powder

Arab Univ. J. Agric. Sci., 26(1), 2018
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Liver histology

Histological examination of liver sections from
different treatment groups showed moderate to
severe changes associated with the treatments,
Fig. (1) shows the liver parenchyma of the control
chicks with its normal size hepatocytes and central
vein engorged with blood. There are some necrotic
areas and infiltrated fluids near the central vein
and blood sinuses. There is moderate hypertrophy
of liver cells indicative of hyperactivity as a conse-
quence of higher metabolic activity of the meat-
type chicken strains. It is clear from Figs. (2 and 3)
that supplementation of the diet with either 6% or
3% slaughter house-by-products caused deleteri-
ous effects on liver histology structure. This in-
cludes marked disruption in the arrangement of the
hepatocytes and dilation of the central vein ac-
companied with many fibrotic and necrotic areas
and infiltrated fluids. These changes were severe
in liver section from birds that fed 6% SH-
byproducts (Fig. 3) than those fed 3% SH (Fig. 4).

Of interest is the improvement observed in the
histological structure of liver after addition of corn
silk powder (CSP) to the diet (Fig. 5). It appears
that CSP with its biological contents can alleviate
many negative effects of SH-byproducts on organs
histology. There was an obvious hypertrophy and
to lesser extent hyperplasia of liver cells accompa-
nied by normal appearance of the central vein and
few necrotic areas. A similar-but greater-
improvement was also observed for liver tissue
from chicks that fed 1.5% CSP without SH. There
were marked increase in the hepatocytes with few
infiltrated fluids and normal arrangement of the
heptic cards.

This indicate CSP could be used to protect liver
tissues from damage that may be caused from the
toxic substances in the SH-byproducts, via its anti-
oxidant properties as reported by Elliger et al.
(1980a) and Snook et al. (1995). They reported
that CS contains several flavonoids, which have
antioxidant capacity which in turn scavenging liver
tissues from damage.

Fig. 1. TS. in Liver from the control (T1) group of broiler chicks at 35 days of age (H & E x 10) Abbre-

viation key:

cv: Central vein

s : Blood sinusoids
n: Necrotic area

d : Bile duct
h : Hepato cytes

f : Infiltrated fluids
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age (H & E x10)
Abbreviation key:

cv: Central vein d : Bile duct
s : Blood sinusoids h : Hepatocytes
n: Necrotic area f : Infiltrated fluids

Fig. 3. TS. in Liver from the 6% slaughter-houses (T3) group of broiler chicks at 35 days of age (H

& E x 10)
Abbreviation key:
cv: Central vein d : Bile duct
s : Blood sinusoids h : Hepatocytes
n: Necrotic area f . Infiltrated fluids

Arab Univ. J. Agric. Sci., 26(1), 2018
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Fig. 4. TS. in Liver from the 6% slaughter-houss + 1.5% corn silk poWder (T) group of broiler
chicks at 35 days of age (H & E x 10)
Abbreviation key:

cv: Central vein d : Bile duct
s : Blood sinusoids h : Hepatocytes

n: Necrotic area f : Infiltrated fluids
o .

g S i ;A\ 1 | h" gy ¥ :
Fig. 5. TS. in Liver from the 1.5% corn silk powder (T5) group of broiler chicks at 35 days of age (H
& E x 10)
Abbreviation key:
cv: Central vein d : Bile duct
s : Blood sinusoids h : Hepatocytes
n: Necrotic area f : Infiltrated fluids

Arab Univ. J. Agric. Sci., 26(1), 2018
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