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Abstract: The present study was carried out to determine the effect of herbal mixture (fenugreek & curcumine)
and/or bioflavonoid supplementation to the broiler diet and drinking water on growth performance and
morphometeric study of intestine. Herbal mixture diet and Bioflavonoid watering significantly (P<0.05) affect
live body weight (1675.38 and 2242.18, respectively) when compared with other groups at 4th and 5th week.
Watering of Bio-Guard and Aqueous herbal extract was the highest relative body weight gain (0.28) and differed
significantly (P<0.05) from control (0.18), but it has no significant (P<0.05) difference with other groups at 5th
week, However, group 1 (0.98) recorded the higher significant value (P<0.05) when compared with control and
those received herbal mixture in diet and watering of Bio-Guard and aqueous herbal extract. Birds received basic
diet and watering of Bio-Guard and aqueous herbal extract (1.65) were differed significantly (P<0.05) in feed
conversion from other groups. The supplementation of herbal mixture and /or bioflavonoids to broiler feed
increased the villus height and width, crypt depth and surface area in treated groups in comparison with control
group. Overall, the current study recommends use combination of bioflavonoid (Bio-Guard- in drinking water)
and herbal mixture (fenugreek & curcumine mixed in ration) as in group 1. This synergistic effect of Bio-Guard
and herbal mixture were reflected on the highest significant records of the live body weight, body weight gain,
feed conversion ration and reduction of the marketing age (35 days) and rearing cost of broiler chicks.
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INTRODUCTION combating various diseases by the virtue of being

Antibiotics as growth promoter in poultry feed are substances obtained from the medicinal plants and herbs
posing serious health risks to human health, because of have wide range medicinal properties and are the best
their residual effects in poultry meat and eggs result possible  alternatives  to antibiotics as growth promoter
pathogens develop resistance to antibiotics. Poultry [1].
scientists today are challenged to find out new Fenugreek leaves and seeds have been used
alternatives to antibiotic growth promoters with no side extensively to prepare extracts and powders for medicinal
effects for poultry that could be more or as effective uses [2]. It’s reported to have anti-diabetic, anti-fertility,
against harmful micro organisms in the gastrointestinal anti-cancer, anti-microbial, antiparasitic, hypo-
tract and to stimulate the growth by increasing the cholesterolaemic effects [3]. It also contains neurin, biotin,
efficiency of feed utilization and to enhance the immunity. trimethylamine which tends to stimulate the appetite by
There are a lot number of compounds and products in their action on the nervous system [4]. Moreover,
nature that have the potential of stimulating growth and Fenugreek       contains     minerals,     B-complex,       iron,

antibacterial, antifungal etc. Phytobiotics are the
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phosphates, PABA (Para-Amino Benzoic Acid), vitamins Plant Aqueous Extracts Preparation and Administration:
(A, D), lecithin and choline that help to dissolve Fenugreek seed infusion was prepared according to the
cholesterol and fatty substances [5]. method described by Khan et al. [1] with some

Plants of the Zingiberaceae family have been widely modification. Seed and rhizome were washed and dried for
used in dietary cuisines and in traditional oriental 24 hours at 37°C in incubator. The Dry seed and rhizome
medications without any serious  adverse  reactions. were then ground in a grinding machine; 100.0 g of dried
Some phenolic substances present in Zingiberaceae ground fenugreek seed and 50.0 g of turmeric rhizome
plants generally possess strong anti-inflammatory and were taken in a non-metallic jar and half liter of hot boiled
anti-oxidative properties and exert substantial distilled water were poured on it and continuous mixing
anticarcinogenic and anti-mutagenic activities [6]. These by heat-stage stirrer at 50°C for 5 hours to prepare an
plants also accumulate pharmacologically important active infusion. The macerate was filtered through double
metabolites in their rhizomes at high levels [7]. Moreover, layered muslin cloth to yield 400 ml after filtration. The
The main component of turmeric is curcumin that is a obtained aqueous extract was brownish yellow viscous
good antioxidant [8], nematocidal [9] and antibacterial residue. This volume of the extract was freshly prepared
[10]. Fortunately the safety of turmeric and its yellow daily and added to the consumed drinking water/100
coloring agent, curcumin, has been extensively used for chicks/daily up to the end of the experimental period
imparting color and flavor to foods and also for the (32day).
treatment of a variety of inflammatory conditions and
other diseases which are approved by many organizations Addition  of  Herbal  Mixture  to   Ration   : Fenugreek
and researchers [11- 13]. seed (5.33 kg) and turmeric rhizome (2.66 kg) per ton of

Turmeric is a medicinal plant widely used and finisher  diet  was  prepared  to  be  consumed by the
cultivated in tropical regions. Plant extracts were found to tested group.   The  birds  of  the  tested  groups
have antifungal [14], immunomodulatory [15], consumed this ration at day 16 of the experimental period
antioxidative [16] and antimutagenic [17] activities. Some (32 days).
of the pharmacological activities of turmeric as
nematocidal [9] and anti-inflammatory [18] were Birds Housing and Grouping: Two hundreds and fifty,
demonstrated. Furthermore, the plant were used one-day-old, unsexed commercial broiler chicks (Cobb)
predominantly for endoparasites as well as internal and were assigned into 5 groups of 50 chicks in a chamber at
external   injuries  [19].  Moreover,  Soni  et  al.  [17] the 16th day of the experimental period (32d.). All
proved the protective  effect  of  turmeric  food  activities experimental procedures used in the present study were
on  aflatoxin-induced   mutagenicity  and approved by the Animal Care and Use Committee at the
hepatocarcinogenicity. National Institute of Agricultural Science and Technology

Many    researchers   were   used   only     fenugreek and conform to the US National Institutes of Health
[1, 20, 21] or turmeric [22-24] in poultry production. So, guidelines  for  the  care  and  use of laboratory animals.
these results urged us to evaluate the co-supplementation All birds were vaccinated against Newcastle (ND) and
(synergistic) effects of fenugreek (Trigonella foenum- infectious bronchitis (IB) strains and infectious bursal
graecum L.) and turmeric (Curcuma longa) and/or disease (Gumboro). 
polyherbal bioflavonoids mix (Bio-Guard) to the diet and
water of broiler chickens on the growth performance and Group 1 (Herbal mixture diet + *Bioflavonoid
intestinal  morphometeric  parameters  under  practical watering)- Birds received ration mixed with herbal
conditions. mixture (Table 1) plus bioflavonoid (Bio-Guard) twice

daily in drinking water.
MATERIALS AND METHODS Group 2 (Control group)- Chicks fed only basic diet

Plant Materials: Dry fenugreek seeds (Trigonella supplementation).
foenum-graecum L) and turmeric rhizome (Curcuma Group 3 (Basic Diet + Bio-Guard watering) - Birds
longa) were obtained from local market of Cairo province, received basic ration plus Bio
Egypt (December, 2012). The sample specimen was
identified by a taxonomist of Botany Department, Faculty Guard Twice Daily All over the Experimental Period:
of Science, Alazhar University, Cairo Egypt. Samples of Group 4 (Herbal mixture diet + Watering of Bio-Guard &
these plants were kept frozen for future reference. Aqueous  herbal extract)- Birds received ration mixed with

(Table 1) plus clear water (without BioGuard)
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Table 1: The ingredients and composition of basal diet.
Ingredients and composition (%) Starter Finisher
Corn 55.59 61.07
Soy bean meal 37.32 31.83
Soy oil 2.98 3.41
Lime stone 1.21 1.42
Dicalcium Phosphate 1.60 1.16
DL. Methionine 0.20 0.10
Vitamin and Minerals 0.60 0.60*

Sodium chloride 0.23 0.18
Sodium bicarbonate 0.27 0.23
Chemical Analysis (%)
ME (kcal/kg) 2950 3050
Crude Protein (%) 21.20 19.16
Lysine (%) 1.14 1.01
Methionine (%) 0.50 0.39
Methionine and Cysteine (%) 1.03 0.84
Available Methionine + Cysteine (%) 0.85 0.71
Calcium (%) 0.93 0.90
Available Phosphate (%) 0.44 0.35
*Supplied per kilogram of diet: vitamin A, 1,500 IU; cholecalciferol, 200
IU; vitamin E, 10 IU; riboflavin, 3.5 mg; pantothenic acid, 10 mg;
niacin, 30 mg; cobalamin, 10 µg; choline chloride, 1,000 mg; biotin,
0.15 mg; folic acid, 0.5 mg; thiamine 1.5 mg; pyridoxine 3.0 mg; iron,
80 mg; zinc, 40 mg; manganese, 60 mg; iodine, 0.18 mg; copper, 8 mg;
selenium, 0.15 mg.

herbal mixture plus Bio-Guard at the morning and aqueous
herbal mixture extract mixed with water at the evening from
the 16 to 32days of the experimental period.th

Group 5 (Basic Diet + Watering of Bio-Guard &
Aqueous herbal extract)- Birds received classic ration
without any treatment plus Bio-Guard at the morning
and herbal mixture extract mixed with water at the
evening from the 16 of the cycle till the remainingth

period.

*Bio-Guard: [Egyptian Veterinary Products Company
(EVEPCO)- Egypt]

*Acts as Antioxidant: Bio-Guard is a comprehensive well
balanced antioxidant formula of 100% plant origin. Each
liter contains vitamin C [3.348 g], vitamin A [476.619 IU],
zinc sulfate [14.035 g], sodium selenite [3.240 g] and total
bioflavonoid content (Vitamin P ~5%) in a soluble active
form.

*Dose: 2.5ml/L of drinking water

Growth Performance Parameters: Feed intake (FI), body
weight (BW), body weight gain (BWG), feed conversion
ratio (FCR, g feed/ g gain) were recorded weekly for each
group.

Intestinal Morphometeric Measurements: The entire
small intestinal tract was removed for histomorphological
examination. Two cm tissue samples of small intestine
were taken from upper (start point of organ), middle
(center point of organ) and lower (end point of organ)
parts of duodenum (from the gizzard outlet to the end of
the pancreatic loop), jejunum ( from the pancreatic loop to
Meckel’s diverticulum) and ileum (from Meckel’s
diverticulum to the ileo-caeco-colic junction ), according
to the method of Giannenas et al. [25]. 

Briefly, the tissue samples were preserved in 10%
neutral buffered formaldehyde (NBF) for 72 h, then
processed for dehydration and clearing and embedded in
wax. Histological sections (5µm thick) were prepared, fixed
and stained with haemotoxylin and eosin. The tissue
sections were examined on a Nikon phase contrast
microscope coupled with a Micro computer integrated
digital imaging analysis system (Nikon Eclipse 80i, Nikon
Co. Tokyo, Japan). The height of 30 villi and the depth of
30 crypts were measured from each replicate per segment.
The mean was obtained from these values. Villus height
was measured from tip (with a lamina propria) of the villus
to the base (villus-crypt junction) and villus width was
measured at its middle part; while, the crypt depth was
measured from villus-crypt junction to the distal limit of
the crypt [26]. Finally, the values of villus height and
villus width from six birds per group were expressed as
mean villus height and villus width for one treatment
group [27]. Surface area was calculated according to
Sakamoto et al.[28] formula. 

Surface area = (2 ) × (VW/2) × (VL)

Where: VW=Villus width, VL= Villus length

Statistical    Analysis:   Results   are   expressed as
mean ± standard  error  (SE). Differences between means
in different groups were tested for significance using a
one-way analysis of variance (ANOVA) followed by
Duncan’s test and P value of 0.05 or less was considered
significant using the statistical analysis system, SPSS
[29].

RESULTS

Growth Performance (Live Body Weight, Relative
Weight Gain, Body Weight Gain and Feed Conversion
Ratio): -The obtained data in Tables 2, 3, 4 and 5 revealed
the following :
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Table 2: Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on live body weight (g).
Group
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Week G1 G2 G3 G4 G5
W0 45.00±0.00 45.00±0.00 45.00±0.00 45.00±0.00 45.00±0.00a a a a a

W1 195.67±7.51 200.33±6.96 196.67±3.93 200.00±1.53 188.00±7.81a a a a a

W2 457.99±4.46 452.34±5.02 447.14±5.58 449.17±7.05 449.96±2.17a a a a a

W3 863.15±13.47 836.50±40.33 862.50±28.68 828.45±24.85 852.75±30.69a a a a a

W4 1675.38±8.74 1570.17±33.38 1591.93±26.03 1585.74±20.13 1505.48±41.48a bb b bb b

W5 2242.18±31.32 2020.19±50.32 2101.05±57.14 2047.43±57.57 2095.76±38.58a b b b b

Means ± SE 
Means (In the same raw) having different superscripts are significantly different at P < 0.05.  G1= Herbal mixture (in diet) + Bioflavonoids, G2= BasicA, b, c…

diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture (in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture
(in water) +Bioflavonoids.

Table 3: Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on relative weight gain (RWG- %).
Group
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Week G1 G2 G3 G4 G5
W1 0.77 ±0.09 0.77 ±0.08 0.77 ±0.00 0.77 ±0.00 0.76 ±0.00a a a a a

W2 0.58 ±0.02 0.55 ±0.02 0.56 ±0.02 0.55 ±0.01 0.58 ±0.02a a a a a

W3 0.47 ±0.01 0.46 ±0.03 0.48 ±0.01 0.47 ±0.02 0.47 ±0.02a a a a a

W4 0.48 ±0.01 0.49 ±0.03 0.48 ±0.04 0.47 ±0.02 0.32 ±0.14a a a a a

W5 0.25 ±0.01 0.18 ±0.04 0.22 ±0.03 0.22 ±0.03 0.28 ±0.02ab b ab ab a

Total RWG 0.98 ±0.00 0.98 ±0.00 0.98 ±0.00 0.98 ±0.00 0.98 ±0.00a b ab b ab

Means± SE
…Means (In the same raw) having different superscripts are significantly different at P < 0.05. G1= Herbal mixture (in diet) +Bioflavonoids, G2= BasicA, b, c

diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture (in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture
(in water) +Bioflavonoids.

Table 4:  Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on body weight gain (BWG- g).
Group
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Week G1 G2 G3 G4 G5
W1 150.67±7.51 155.33±6.96 151.67±3.93 155.00±1.53 143.00±7.81a a a a a

W2 269.80±9.54 243.95±9.05 248.80±11.22 245.47±3.43 256.42±7.34a a a a a

W3 402.73±15.05 389.79±43.51 417.03±24.68 388.47±25.16 407.21±30.14a a a a a

W4 802.05±14.11 803.50±43.59 789.17±86.25 731.55±44.79 555.25±187.59a a a a a

W5 560.66±33.87 400.43±59.38 484.74±75.71 467.43±67.84 590.28±49.15a a a a a

Total BWG 2197.18±31.32 1975.19±50.32 2056.05±57.14 2002.43±57.57 2050.76±38.58a b b b b

Me ns ±SEa

…Means (In the same raw) having different superscripts are significantly different at P < 0.05.A, b, c

G1= Herbal mixture (in diet) +Bioflavonoids, G2= Basic diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture
(in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture (in water) +Bioflavonoids

Table 5: Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on feed conversion ratio (FC).
Group
---------------------------------------------------------------------------------------------------------------------------------------------------------------------

Week G1 G2 G3 G4 G5
W1 1.52±0.08 1.47±0.07 1.50±0.04 1.47±0.01 1.60±0.09a a a a a

W2 1.59±0.06 1.77±0.06 1.74±0.08 1.75±0.02 1.68±0.05a a a a a

W3 2.63±0.10 2.64±0.35 2.17±0.13 2.49±0.18 2.14±0.18a a a a a

W4 1.86±0.03 1.51±0.09 1.72±0.19 2.03±0.14 1.5±0.14a a a a a

W5 1.86±0.11 2.63±0.66 2.27±0.86 3.74±0.84 1.59±0.14b ab ab a b

Total FC 1.89±0.03 1.95±0.08 1.85±0.05 2.03±0.0520 1.65±0.03ab ab b a b

Means ± SE
…Means (In the same raw) having different superscripts are significantly different at P < 0.05. G1= Herbal mixture (in diet) +Bioflavonoids, G2= BasicA, b, c

diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture (in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture
(in water) +Bioflavonoids.
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Live body weight recorded significant difference A significant difference (P< 0.05) in G5 relative to G1,
(P<0.05) in Group1 when compared with other groups G2, G3 and G4 in duodenal musclosa.
at fourth and fifth week. A significant difference (P< 0.05) in G3 relative to G1,
Relative body weight gain of G5 was the highest G2, G4 and G5 in duodenal surface area.
value and was differed significantly (P<0.05) from G2,
but it has no significant (P<0.05) difference with other Jejunum Micro-morphological Measurements: The
groups at fifth week, However G1 has the higher obtained data in Table 7 demonstrated the following:
significant value (P<0.05) when compared with G2
and G4 at total relative body weight gain. A non significant difference between all poultry
Body weight gain of G1 was differed significantly groups in villous height, width and surface area of
(P<0.05) from other groups at the end of the jejunum.
experiment. A significant difference (P< 0.05) in G2 relative to G4
Feed conversion ratio of G4 and G1 was differed in jejunal crypt depth.
significantly (P<0.05) from other groups. A significant difference (P< 0.05) in G5 relative to G1,

Morphometeric Studies of Broiler Intestine.
Duodenum Micro-morphological Measurements: The Ileum Micro-morphological Measurements:The obtained
obtained data in Table 6 illustrated the following: data in Table 8 revealed the following:

A significant difference (P< 0.05) in G1, G3 and G4 A significant difference (P< 0.05) in G4 relative to G1
relative to G2 in villous height of duodenum. in villous height of ileum.
A significant difference (P< 0.05) between G3 and G1, A significant difference (P< 0.05) between G1 and G2,
G2, G4 and G5 in duodenal villous width. G3 and G5 in ileum villous width.
A significant difference (P< 0.05) in G1, G3, G4 and G5 A significant difference (P< 0.05) in G3 relative to G1,
relative to G2 in duodenal crypt depth. G2, G4 and G5 in ileum crypt depth.

G2, G3 and G4 in jejunal musclosa.

Table 5: Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on feed conversion ratio (FC).
Group
--------------------------------------------------------------------------------------------------------------------------------------------------------------------

Week G1 G2 G3 G4 G5
W1 1.52±0.08 1.47±0.07 1.50±0.04 1.47±0.01 1.60±0.09a a a a a

W2 1.59±0.06 1.77±0.06 1.74±0.08 1.75±0.02 1.68±0.05a a a a a

W3 2.63±0.10 2.64±0.35 2.17±0.13 2.49±0.18 2.14±0.18a a a a a

W4 1.86±0.03 1.51±0.09 1.72±0.19 2.03±0.14 1.5±0.14a a a a a

W5 1.86±0.11 2.63±0.66 2.27±0.86 3.74±0.84 1.59±0.14b ab ab a b

Total FC 1.89±0.03 1.95±0.08 1.85±0.05 2.03±0.0520 1.65±0.03ab ab b a b

Means ± SE
…Means (In the same raw) having different superscripts are significantly different at P < 0.05. G1= Herbal mixture (in diet) +Bioflavonoids, G2= BasicA, b, c

diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture (in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture
(in water) +Bioflavonoids.

Table 6: Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on duodenum micro-morphological measurements.
Groups
----------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters G1 G2 G3 G4 G5
Villous height (µ) 1200.00±45.00 1000.00±42.00 1180.00±48.00 1200.00±36.00 1090.00±49.00a b a a ab

Villous width (µ) 180.00±10.00 200.00±7.00 330.00±21.00 230.00±39.00 180.00±8.00b b a b b

Crypt depth (µ) 180.00±7.00 140.00±5.00 190.00±7.00 180.00±9.00 190.00±7.00a b a a a

Musclosa (µ) 180.00±10.00 190.00±12.00 190.00±12.00 190.00±7.00 230.00±12.00b b b b a

Surface area (mm ) 676.22±45.45 626.70±30.78 1262.02±123.17 864.54±153.42 617.10±49.442 b b a b b

…Means (In the same raw) having different superscripts are significantly different at P < 0.05. G1= Herbal mixture (in diet) +Bioflavonoids, G2= Basica, b, c

diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture (in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture
(in water) +Bioflavonoids.
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Table 7: Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on jejunum micro-morphological measurements.
Groups
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters G1 G2 G3 G4 G5
Villous height (µ) 1240.00±6.00 1250.00±4.00 1200.00±7.00 1160.00±6.00 1210.00±6.00a a a a a

Villous width (µ) 200.00±50.00 190.00±10.00 230.00±13.00 190.00±7.00 200.00±12.00a a a a a

Crypt depth (µ) 170.00±8.00 190.00±11.00 170.00±4.00 160.00±9.00 170.00±8.00ab a ab b ab

Musclosa (µ) 180.00±7.00 160.00±17.00 180.00±9.00 170.00±9.00 230.00±15.00b b b b a

Surface area (mm) 717.33±140.04 741.77±50.01 889.26±88.39 680.49±42.98 779.03±72.75a a a a a

…Means (In the same raw) having different superscripts are significantly different at P < 0.05. G1= Herbal mixture (in diet) +Bioflavonoids, G2= Basica, b, c

diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture (in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture
(in water) +Bioflavonoids.

Table 8: Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on ileum micro-morphological measurements.
Groups
--------------------------------------------------------------------------------------------------------------------------------------------------------------

Parameters G1 G2 G3 G4 G5
Villous height (µ) 690.00±23.00 790.00±44.00 700.00±23.00 840.00±25.00 720.00±34.00b ab bb a bb

Villous width (µ) 220.00±9.00 150.00±6.00 180.00±9.00 170.00±7.00 150.00±9.00a b b bb b

Crypt depth(µ) 160.00±0.008 150.00±0.01 180.00±0.01 140.00±0.01 120.00±0.01b b a b b

Musclosa (µ) 190.00±6.00 160 .00±9.00 400 .00±38.00a 250.00±12.00 240.00±9.00bb b b bb

Surface area (mm) 469.91±27.75 375.65±21.14 393.57±25.25 439.76±17.67 326.58±18.85a bb b ab b

…Means (In the same raw) having different superscripts are significantly different at P < 0.05. G1= Herbal mixture (in diet) +Bioflavonoids, G2= Basica, b, c

diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture (in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture
(in water) +Bioflavonoids.

Table 9: Effect of herbal mixture and/or bioflavonoids supplementation to the broiler diet and drinking water on intestine macro-morphological measurements
(cm).

Groups
---------------------------------------------------------------------------------------------------------------------------------------------------------------

Length G 1 G 2 G 3 G 4 G 5
Duodenal 25.00±0.89 24.67±0.99 25.67±0.84 25.00±1.24 25.00±1.07a a a a a

Lower intestine 182.00±5.03 168.00±4.53 179.50±6.20 160.67±5.72 160.33±7.68a ab a b b

Cecum 18.08±0.90 18.17±0.76 18.08±0.55 17.58±0.80 17.17±0.48a a a a a

…Means (In the same raw) having different superscripts are significantly different at P < 0.05. G1= Herbal mixture (in diet) +Bioflavonoids, G2= Basica, b, c

diet (Control group), G3=Basic diet+ Bioflavonoids, G4= Herbal mixture (in diet) +Herbal mixture (in water) +Bioflavonoids, G5= Basic diet+ Herbal mixture
(in water) +Bioflavonoids.

A significant difference (P< 0.05) in G5 relative to G1, fifth week. These findings were in harmony with Murray
G2, G3 and G4 in ileum musclosa. et al. [30] and Hernandez et al. [31] results, who stated
A significant difference (P< 0.05) in G1 relative to G3 that the improvement in body weight may be due to the
and G5 in ileum surface area. presence of the fatty acids or due to stimulating effect of

Intestinal Macro-morphological Measurements: The noted that adding fenugreek to broiler diet resulted in an
obtained   data   in   Table   9   demonstrated   the increased body weight.
following: The findings of the current study were contradictory

A non significant difference between all poultry effect on body weight of birds consuming fenugreek
groups in duodenal length and right cecum length. seeds relative to control diets. 
A significant difference (P< 0.05) in G1 and G3 relative The present study revealed that herbal mixture in diet
to G4 and G5 in lower intestine length. and Bioflavonoid watering had the highest values

DISCUSSION groups. These results may 

The present study declared that adding herbal phenolic acids, which act as antimicrobial and cause
mixture (turmeric & fenugreek in diet) and Bioflavonoids sterilization of the gastrointestinal tract, so as a result
(in water) recorded significant effect (P<0.05) on live body improved feed utilization and result in increasing weight
weight when compared with other groups at fourth and gains [33, 34].

the digestive system of broilers. Also Azoua [32] was

to Abbas [20] conclusion who stated that insignificant

(P<0.05) of relative weight gain comparable to other

be due to increase existence of some extracts such as
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The present study revealed that group 5 possess In conclusion, the fore mentioned results confirm the
significant difference (P<0.05) relative to control group. beneficial use of fenugreek, curcumine as feed additives
This result harmonized with Alloui et al. [35] who stated and bioflavonoid (Bio-Guard) in water in broiler
that the fenugreek seeds significantly (p<0.05) affected production, as it increases production performances. Also
feed conversion ratio. This effect is related to the this mixture can be an alternative to antibiotic growth
development of the broiler chick's gut. Morphological promoters and is highly recommended as feed
changes of gastrointestinal tissues can be induced by supplement. It may also decrease the marketing age of
differences in gut load of microbial content including their broilers and reduce their rearing cost (35 days). Overall,
metabolites [36]. the current study recommends use combination of

Also these results agree with the finding of El-Gendi bioflavonoid (Bio-Guard- in drinking water) and herbal
et al. [37] who indicated that there was an improvement in mixture (fenugreek & curcumine mixed in ration) as in
feed conversion with feeding herbal products as feed group 1. This synergistic effect of Bio-Guard and herbal
additives that could be attributed to their effect on mixture were reflected on the highest significant records
improving the digestibility of dietary protein in the small of the live body weight, body weight gain and feed
intestine. conversion ration of broiler chicks.
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