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ABSTRACT

One hundred and twenty [aying hens (BAHEI lacal strain} 12-months old were
reared in egg production batleries to examine the effect of inclusion levels of herbs
mixture as a feed additive on laying hens performance and egg quality traits. Hens
were randomly divided into four equal groups with three replicates of 10 hens each
and assigned randomly for one of the experimental diets which varied in inclusion
fevel of herbs mixture supplementation. The basal diet was formulated lo meet the
nutrient requirements of BAHEIJ loca! strains. The (irst group received the basal diet
without any supplementation, whereas other groups were given lhe basal diet with
herbs mixture supplementation atl levels 0.125%, 0.250% and 0.500% of herbs
mixture. The results obtained during the experimental period (12 weeks ¢ld) could be
summarized as follow:

The overall results showed that feeding laying hens on diets supplemented with
herbs mixture at levels 0.125%, 0.250% and 0.500% recorded significantly (p<0.05)
higher egg production{%), egg weight (g) and egg mass(g). However, feed
consumption was not affected in the studied groups. Feed conversion significantly
(p<0.05} improved witlh herbs mixture diet as compared with that of the conlrol group.
Herbs mixture significantly increased shell thickness, shell weight, yolk albumin
weight, and egg shape index. While, yolk color scores did not significantly affected.
Herbs mixture significantly reduced egg yolk cholesterol and total lipids in addition to
cholesterol and trigelycerides in blocd. Also, significantly (p<3.01) increased globulin
in blogd.
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INTRODUCTION

The use of feed additives has greatly increased, although it contains
chemical components, hence the cumulative effect of these components
induced detrimental effects on human health. It is indispensabie to minimize
these components, and deals with replacers without any adverse effect on
proguction, so it is prelerable to use a natural growth promoter. Herbs and
herbal extracts contain different photochemical compounds with biclogical
activity that may provide therapeutic effects. Several herbs for example help
to reduce high blood cholesterol concentrations and stimulate the immune
system. Recently, it has been found that the natural additives like herbs and
edible plants have some properties as growth enhances to replace synthelic
drugs. These additives are given to animals or birds to improve their
physiological and productive performance (Craig. 1959).

Chen, (1982) reported that bee-pollen is a kind of powder-like male
reproductive cell picked up by bees from the stamens of the hlossom planis.
Campos et al, {1987) mentioned that bee pollenis a mix of bee-collected
floral pollens which varies widely in composition. Flavonoids are normally
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found as glycosides in pollens (Table 1). Bacha et al. (1997) revealed the
chemical analysis of pollen grains of date palm males grown in Saudi Arabia,
the average concentrations of meisture, ash, lipids and protein in poilen were
3.5-4.8, 4.7-7.1, 0.8-1.8 and 15.8-18.0%, respectively. Carbechydrate content
ranged from 10.5 to 13.1%. Starch content ranged from 8.1 to 9.2%. and
represented 75% of the total carbohydrates. Macronutrients, Ca, P, Mg and
Na were present in the highest concentrations. The micronutrients such as Fe
was present in the highest concentratiens, followed by Zn, Mn and Cu.
Dzols ef al. {1992} observed that pollen waste after extraction. when added to
the diet at 0.5%, promoted growth in chickens and rabbits.

Bhatti et al. {(1996) found that Trigonella feenum-graecum has been used
as an antipyrefic, diuretic and supportive, and for treatment of dropsy, heart
disease, chronic cough and spleen and liver enlargement and showed
antibacterial activity when tested against Bordetella bronchiseptica, Bacillus
cereus, B. pumilus, B. subtilis, Micrococcus flavus, Staphylococeus aureus,
Sarcina lulea, Escherichia coli and Proteus vulgaris. It was suggested
(Table1) that the antibacterial activity may be due to flaveneids and steroid
_saponins (Bhatti et a/, 1996; Petit of al., 1995). Rashwan (1998) indicated
that when New Zealand White doe rabbits were fed on fenugreek 12 g/kg
diet, serum total protein and totallipids decreased {P<0.01) with fenugreek
addition and feed efficiency values were improved. EIShama et al,, (1996)
noticed that buffaloes given 40 mg herbal mixture {Reproton: Sesamum
indicum, Trigonella foenum, Foeniculum vulgarea, potassium iodide, Nubian
bentonite, sesame oil, Nigella sativa, palm pollen grain and sodium
dihydregen orthophosphate) showed increased fertility.

Table 1: Effective components of various herbs and tafla:

. Pharmaceutical Pharmaceutical
' [Ingredlents‘ Components effect References
rigonella lavonoids ntibacterial Bhalti et a/,, (1996)
num teroid saponins ypocholesterglaemia Petit 8! al, {1995)
ncreasing sucrose and  [stimulates digestion KKatpana ! ai,
hosphatases etermined essenlial for egg 1996)
inglenic acid roductioni+ Nazir et al ., 1983
Foeniculum ticxidant. increasing digestive enzymes  |Abu-Raiia ef al
Mulgaraa F;;vonoid s clivities (1591)
ich in mineral elements [antibacterial (Oktay et al., (2003)
fatty acid ncreased agg shellintensities  Abu-Raiia et al.,
etermined essential for eggf1991)
roduction bu-Raiia  e! af|
1991)
ollen grains  [Flavonoids ntibacterial ICampos
ighest cancentralions rowth promoter tal. (1997}
lof minerals increased egg shell izols of af., {1992)
Bacha et af, (1997}
ubian ncreased each ofion exchange{EL-Hakim et af,
lay(tafia) apacity of digestible nutrients(1994)
nd prevention effect on the mol
rowth
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Abu-Raiia et al. (1991) found that fennel seeds were rich in total
carbohydrates (61.0%) and fow in total soluble sugars(7.6%). The seeds
were rich in Ca, P and Mg and conlained considerable amounts of K, Fe and
Zn and trace amounts o! Mn. The major falty acid components of fennel
seeds were 181 (71.31%), and 182 (11.66%).Fennel seeds were
characterized by high concentrations of C13 and C23 hydrocarbons. Only 3
sterols being campesterol, stigmasterol and beta-sitosterol were identified
Amino acid analysis showed the seeds to be low in methicnine Fennel seeds
were high in isoleucine and histiding. Uma e! a/. {1998} observed that the
Trigonelia foenum-graecum officinal extracts in rabbits significantly reduced
the deposition of cholesterol in gorta walls. Gomez et al {1998) indicated that
fenugreek seed extract by intramuscular injection significantly increased liver
and muscle glycogen contents. Al-Habori and Raman (1998) found that
hypocholesterolaemic of Trigonella foenum-graecum is atiributed to
increased conversion of hepatic cholesterol to bile salts due to loss in the
feces. Lanksy ef a/. (1993} noticed that Trigonella foenum-graecum, may
compete with cholesterol at binding sites. Kalpana et a/. (1996) reported that
rats which was fed on the fenugreek brought about increases in the activity of
phosphates and surcease and digestion had been siimulated. Petit e! al.,
(1985) found that a fenugreek seed extract containing steraid saponing
increased food consumption and induced hypocholesterolaemia in rats.
Oktay et al. (2003} revealed that fennel (F.vulgare) seed is a potential source
of natural artioxidant (Table 1}.

Vasilev and Mirzaliev, (1989) found that with 2.5% bentonite, eqqg vield
was the highest, feed intake was less and egg-shell weight was 12-13% more
than with the basal diet given alone. Kalyuzhnov et al. (1988) also reported
that with zeolite dietary supplement, hens egg yield increased by 3 to 6%. On
the other hand, Al-Zubaidy, (1992) indicated a negative effect on egg
production, kg feed/kg eggs, egg weight and egg component yields with
bentonite, while egg shell thickness was slightly reduced with 5.0,7.5 or 10%
bentonite levels. Similarly, Berrios et al. (1983) reported that number of eggs
per hen, average egg weight and shell resistance did not differ significantly
among treatments (0, 2.5, 5 or 10% zeolite). This indicate that natural clays
could be included in layer diets up to 10% without deleterious effects on
productivity and egg quality. The objective of the current trial was to study the
probable effect of the inclusion levels of herbs mixtute supplementation in
diets on the productive performance, some traits of egg quality of BAHELJ
local strain laying hens.

MATERIALS AND METHODS

The experimental work was carried out at Ei-Sabahia Poultry Research
Station, Animal Production Research Institute, Agricultural Research Center.
One hundred and twenty BAHELJ laying hens12-months old (as a local eag
strain) was used in this experiment. The birds were taken at the end of egqg
production curve where production was low (about 20% egyg production} in
order to appear the beneficial effect of the used herbs mixture in improving
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egg production, as well as productive performance and some traits of egg
quality. Equal numbers of hens were randomiy distributed into control and
three treatrment groups. Each group contained 30 birds divided into 3
replicates (10 hens each) and raised in wire cages. A corn- soybean basal
diet {Table 2} according te reguirements of BAHEL (local strain) was fed to
hens of the control group without any supplementation. The basal diet was
mixed with 0.125%, 0.250% and 0.500% of herbs mixiure [Fennel 15%,
Fenugreek 15%, pollen 10% and tafla 60%] and fed to the groups 2,3 and 4,
respectively.

Table 2:Composition and their chemical analysis of the basal diet

Ingredients ] %
Corn yeliow ] 53.000 i
Soybean meal (44%) 31.700
Vegetable oil 3.960
Bone meal 3.500
Limesione 6.883
DL-Methionine 0.158
Premix* 0.300
NaC! 0.300 ﬂ(
Sand 0.199
Total 100
Ichemical analysis {%)
|Crude protein 18.51
Crude Fiber 2.96
Ether extract £.31
ME. Kcallkg 2850.6
Ca 3.53
Av P 0.83
Methionine 0.46
Lysine 1.03

Each 3 Kg of vitamin and mineral mixture contaln: vit. A, 12000 IU; VitD3, 200014 ;
Vit £, 10 mg Vit K3 2 mg; Vit Bl 1 mg; Vit B2, S5mg; Vit B6, 1.5mg; Vit.B12 10 meg;
Pantothenic acid,1¢ mg; Nicotlnic acid,30 mg; Folic acld,? mg ; Biotin, 5¢ mcg; Choline,
250 mg; Copper, 10 mg, lodine0.3mg; lrom,30 mg; Manganese, 60mg; Zinc, 55mg;
Selenium, 0.Img and Cobalt, 0.1 mg.

The proximate analysis of the experimental diet was carried out according
to A.Q.A.C (1980). Feed was given according to strain management guide.
During the experimental period (12 weeks), eggs were collected and
weighed. The average daily egg production was calculated per hen every
three weeks interval Also, daily feed consumed per hen was calculated.
Records of egg production, egg weight, egg mass and feed cansurnptian
were used to calculate the values of feed conversion ratio.

A total of 15eggs were taken from each treatment (5 eggs from each
replicate) every three weeks, then weighed and cracked to measure eqg
quality characteristics. Egg shape index, shell weight, yolk weight, yolk
height, alburmin height and albumin weight were determined. Yolk colcr was
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measured using the Roche color fan. Shell thickness was measured using a
micrometer to the nearest 0.01mm at the equator. Yolk cholestero! and lipids
were determined according to the procedures of Fisher and Leveille (1957)
and Allain ef ai. {1974). At the end of the experiment, the data obtained were
examined statistically by using SAS program (SAS, 1895). Significant
differences among treatment means were separated using Duncan’'s multiple
range procedure (Duncan, 1955).

RESULTS AND DISCUSSION

Performances of laying hens
1- Egg production

The effects of inclusion levels of herbs mixture on egg production are
illustrated in Table(3). The results show a significantly {(p<0.05) higher egg
production through experimental period for hens fed diets containing herbs
mixture at levels of 0.125%,0.250% and 0.500% diet, than their counterparts
in the centrol group. The highest value was for the birds given 0.500g % of
herbs mixture. However, no significant differences were recorded among
birds given herbs mixture. Increasing egg preduction for layers given the diets
containing herbs mixture would suggest an improvement in digestive
efficiency. Such improvement could be atiributed to the fenugreek in the
mixiure, which stimulates digestion by increasing levels of phosphates and
sucrose (Kalpana et al, 1996). Also the improvement may be due to the
mode of action of herbs mixture in bird utilization of ingredients of herbs
mixture, suggesting that it acts as an antibacterial owing to flavonoids in
Pollen {Campos ef al/, 1997) in fenugreek {Bhatti ef a/, 1996) and in fennel
(Abu-Raiia et al, 1991) that led to: maintaining normal intestinal microflora by
competitive exclusion and antagonism, altering metabolism by fenugreek
{incorporaled in the composition of herbs mixture)and increased liver and
muscle glycogen contents (Gomez et ai.,(1998). Oktay ef a/. (2003) indicated
that the fennel (F.vulgare} seed (incorporated in the composition of herbs
mixture} is a potential source of natural anticxidant due to increasing
digestive enzymes activities and decreasing bacterial enzyme activity. It is
clear that results of egg weight and egg mass are in agreement with the
previcusly mentioned results of egg production. For the overall period, the
inclusion of herbs mixture recorded significant highest values in this respect.
This increase in egg mass values may be due to the increase in egg weight
laid by hens of these groups. In connection, EL-Kaiaty et af,(2002) indicated
that 2% of fenugreek supplementation increased egg weight, egg mass and
egg number in white Bovans pullets.

Increment in egg weight and egg mass may be due to the fact that herbs
mixture improved the utilization of ingredients of chicken diets. Moreover,
ElShama el al (1996) noticed that adding herbal mixture (Trigonella foenum,
Foeniculum vulgarea, nubian bentonite, palm pollen grains) in Reproton
compound showing increased fertility which reflect on increasing egg
production. In connection, similar results were confirmed by Vasilev and
Mirzaliev, (1989) and Kalyuzhnov e! al. (1988) who found that egg yield
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increased with bentonite, and zeolite .In contrast, the conflicting reports of
Berrios et al. (1983) and Al-Zubaidy (1992} did not find any significant effect
of clay {zeolite and bentonite ) respectiviy on egg production and egg weight.

2- Feed intake and feed conversion:

During the experimental peried (48-60 weeks), total feed intake mean

vatues (F1)} recorded similar values for the birds given herbs mixture and
control diet Table (3).The differences in FI due to these additives effect were
non significant. It is clear thatthe improvement in the FCR was assoclated
with supplemented herbs mixture levels, These resuits were, statistically,
highly significant {P<0.05). Similarly, the best FCR was corresponding to
0.500%diet. Birds fed herbs mixture converted their feed into egg more
efficiently than the control group during the overall experimental period.
Birds fed on diets containing control group recorded the poorest feed
conversion ratio. These results hold true with findings of El-Kaiaty efal.
{2002) who indicated that diets for laying hens containing fenugreek did not
have any negative effect on feed intake. Similar patterns were also reported
by Rashwan (1998), who revealed that feed efficiency values were improved
with fenugreek. In contrast,Petit ef al {1995} found significant increased
effect on feed intake value as fenugreek extractused. Also, Vasilevand
Mirzaliev {19889) found that with bentonite, feed intake was less.
As the basal diet used was formulated 1o contain all nutrients at the armounts
needed by local laying hens, therefore, the improvement in egg production
and feed conversion for layer given the diets containing herbs mixture would
suggest the potential beneficial effect of these additives on gastrointestinal
tract macro—organisms. Similar results were confirmed by Bhatti et al (1996)
who revealed that fenugreek has as an antibacterial activity due to flavonoids
content which improve the balance of the intestinal flora and metabolites.
Moreover herbs mixture improved the utilization of feed by increased activity
of phosphates which act as transferring phosphate groups from one system
to another in the form of an energy rich phosphate bond (Kalpana et
al,1896). In this respect, fennel seeds {FS) showed strong antioxidant
activity. The extracts of FS have effective reducing power and saving effect of
free radical, superoxide anion radical, hydrogen peroxide, and metal
chelating activities (Oktay ot al., 2003).

The improvement in performance and feed conversion for layer given the
diets containing tafla (incorporated in the composition of herbs mixture) would
suggest an improvement in digestive efficiency as a result of tafla addition.
Tafla may be increased each of ion exchange capacity and digestible
nutrients as reported by (EL-Hakim et af, 1894). Moreover, tafla may be due
to its prevention effect on the mold growth can reduce the bioavilability of
mycotoxines (Resanovic ef al ., 1999) and accordingly led to higher utilization
efficiency of nulrients in the feed which reflect on increased egg production.
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Tabile 3: Effect of feeding Herbs mixture on performance of lying hens.

(tem Treatment
Conirol 0.125% 0.250% 0.500%
Egg production(%) 20.15+0.28° | 22.20+0.30° [ 24.85+0.29° | 30.14+0.2¢°
Egg weight{gm) 46.27+1.20° | 52.79+1.30° | 53.89+1.10° | 55.51+1.80°
Fgg mass(gm) 9.32+1.19° | 12.83+2.20° | 13.39+1.56° | 16.17+1.30°
Feed intake(gm) 4567+3.80° | 48.74+7.50° | 50.26+5.45° | 60.91+3.30°
Feed conversion 4.90+0.20° | 4.50+017° | 4.50+0.09° | 4.50+0.17°

a,b,c means within rows with different superscripts are significantly differed (p<0.05},

3- Egg quality

Results in Table (4) show that the inclusion levels up to 0.500% of herbs
mixture had a significant increase in shell thickness, shape index and shell
weight. These results are correlated with those of Vasilev and Mirzaliev
{1989) who found that with bentonite egg-shell weight was 12-13% more than
with the basal diet given alone. Such increment in egg shell could be
attributed to that about 7% of the dietary zeolite passed through the digestive
system in its original form that suggests a possible ion-exchange mechanism
of zeolite for improvernent of egg shell quality (Roland et af, 1993). In
contrast, the conflicling reports of Berrios et al,, {1983) and Al-Zubaidy (1892)
revealed that addition of clay {bentonite and zeolite) did not improve or
adversely affect egg shell quality.

On the cther hand, internal egg quality parameters of albumen weight,
albumen height and albumen percentage showed a significant increase. Also,
values of yolk weight and yolk height of egg produced by layers fed diets
supplemented with herbs mixture differed significantly compared with the
control. While the inclusion levels of herbs mixture had no significant effect
on yolk celor scores. These results are in agreement with EL-Kaiaty et al,,
(2002) indicated that fenugreek (incorporated in the composition of herbs
mixture) had a significant increase in yolk and albumen weight, but no
significant differences were recorded for yolk color scores. Aiso pollen and
{fennel (incorporated in the compasition of Herbs mixture) were rich in mineral
elements (Bacha et af, 1997 and Abu-Raiia et al, 1891) which play an
important role in increased egg shell intensities. Significant increase in
internal  eggs may be due to the presence of a fat soluble unidentified factors
and vitamin F group (& mixture of unsaturated fatty acids including lincleic,
linglenic and arachidonic acids) in herbs mixture, which have been
determined essential for egg production (Murray et a/, 1991). Furthermore,
fenugreek ({incorporated in the composition of Herbs mixture) contains
linolenic acid {C 18:3 w3) (Nazir el a! ..1983 and Sood and Rathor,1984)
which is the richest terrestrial source of w3 fatty acids. Klatt (1986) showed
that, dietary w3 fatty acids are the subject of current interest because they
have been credited with a number of beneficial effects. In addition, Herbs
mixture contains some minerals and elements; consequently, it activated
some enzymes. Therefore, this response may be attributed to the mode of
action of the herbal ingredients.
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Table 4: Effoct of feeding herbs mixture on external and internal agg quality

paramaters of laying hens.

. Treatments
Traits Control 0.125% 0.250% | 0.500%
Egg weight{gm) 38.88+42.07° | 43.33+1.72° }43.33+2.33°| 44.88+2 86"
Albumen ws(asi’ght[gm] 22.13+1.36° | 23.90+1.77° [24.00+1.13% 26.63+2.56°
Albumen height{mm) 4.25+0.58"° 4.76+0.54" [4.88+0.78" [ 4.88+0.71°
[Albumen percentage(%) 56.90+2.70° | §5.20+2.70° [55.40+2.70°] 59.34+2.70°
Yolk weight(gm) 12.50+0.76° | 14.55+1.28° [14.33+1.81° 14.25+1.58°
olk height{ram) 14.38+0.44° | 14.40+0.76° [14.58+0.93° 14.66+0.43°
olk percentage(%) 32.20+2.11° | 33.60+2.1%7 |33.10+2.11°| 31.80+2.11°
[¥olk color 7.25+1.16° | 6.25+0.46° |6.88+0.83° | 6.75+0.71°
lshell weight(gm) 4.25+0.48° | 4.88+083" |5.00+0.53"[ 5.00+0.52°
Shell percentage(%) 10.90+0.42° | 11.30+0.42" [11.50+0.427] 11.10+0.42°
Sheil thickness{(mm) 0.17+0.02° | 0.27+0.04® [0.28+0.02°| 0.28+0.02°
Egg shape index(%) 72.95+1.3° | 7560+1.5" |75.61+1.40°] 76.54+1.20°

a,b,c means within rows with different superscripts are significantly differed (p<0.05).

4- Blood parameters.

Results in Table (5)declared that supplementing layer diet with different
levels of herbal mixture decreased significantly (p<0.05) the plasma
cholesterol level during experimental period compared with those of the
control The result agrees with that reported by Uma ef al. (1998) who showed
that extracts of Trigonella foenum-graecum (incorporated in the composition
of herbs mixture) in rabbit diet significantly reduced the deposition of
cholesterol in aorta walls and reduced the number of aortic lesions. Also Petit
et al. (1993) found that a fenugreek seed extract containing steroid saponins
induced hypocholesterolaemia in rats. Similar results were obtained by EL-
Kaiaty e! al (2002). Such reduction is often related to the mode of action of
fenugreek in bird metabolism, which include competition with cholesterol at
binding sites or interfere with cholesteroi biosynthesis in the liver. Also,
soluble fibers like gums, pectin and mucilage in fenugreek seed may block
choiesterol absorption from the intestine, then stimulates bile flow (Lanksy et
al.,1993). Hypocholesteroclaemic effects of Trigonella foenum-graecum is
owing to increased conversion of hepatic cholesterol to bile salts due to loss
in the faeces, of complexes of these substances with Trigonelia foenum-
graecum fiber and saponins. Trigonella foenum-graecum treatment
selectively reduces the LDL and VLDL fractions of total cholesterol {Al-Habori
and Raman, 19898). Mean while, yolk cholesterol significantly (p<0.05)
followed the same trend. This reduction in yolk cholesterol might be a direct
response to the lower cholestercl in plasma, as reported by Badawy (1997)
that there is a positive correlation between lipids and cholesterol levels in
female blood. The same effect obtained by EL-Kaiaty et al. {2002) found that
adding fenugreek seeds to laying hen diets decreased cholesterol in blood
and egg volk. Data of plasma hematological parameters are presented in
(Tables 5). Plasma triglycerides was significanlly (p<0.05) reduced by the
elevated herbs mixture levels, especially with 0.500% level as compared with
another levels and control, this was associated with a significant reduction of
plasma total lipids following the same trend. These findings are correlated
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with those of Rashwan (1998) who indicated that total lipids decreased in
New Zealand White doe rabbits fed on diets with fenugreek addition. Simnilar
results were confirmed by Gomez et al {1998) and EL-Kaiaty e! a/. (2002)
who revealed significant effect of fenugreek on plasma lotal lipids. Plasma
createnine, GOT and GPT were not affected by different levels of herbs
mixture, indicating no adverse effects of herbs mixture, on kidney and liver
functions respectively. Results in Table{5) showed that the inclusion levels of
herbs mixture up to 0.500% had no significant effect on either total plasma
protein or atbumin, On the other hand, conflicting reports of Rashwan (1938),
Gomez el al. (1998) and EL-Kaiaty et af. (2002) found that serum total protein
decreased with fenugreek addition. In contrast Yang et a/. (1999) reponed
that Zeolite significantly increased contents of serum total protein. Globulin
was significantly {p<0.05) increased by incremented herbs mixture levels.
This increase may be attributed to the increase which occurred in the leve| of
metabolic processes. The values of A/G ratio indicated that immunity of birds
was increased by inclusion of herbs mixture as a result of increasing globulin
levels.

It can be concluded that herbs mixture (fenugreek, fennel, pollen grains
and tafla) gave better egg weight, egg production without any harmful effects
on laying hens performance, egy guality characteristics and the functions of
liver and kidney.

Table 5: Effect of feeding herbs mixture on blood parameters of laying

hens.

Parameters control 0.125% 0.250% 0.500%
Cholesterol 186.30+2.05% |147.20+2.07°| 137.20+235 |136.10+2.43°
img/dl
Total lipids 328.30+8.68% (303.20+2.50°| 302.20+8.60° | 301.10+3.3%
mg/dl
Trigelycerides 109.75+1.50° [103.50+2.01° 102.40+1.90° [101.00+1.58
mg/d|
Createnine 0.86+0.01% | 0.87+0.02° 0.88+0.03° 0.90+0.02%
mg/100m|
Total protein 3.97+0.07° 3.86+0.62° 3.97+0.55" 3.97+0.60°
/100mi
Alburmen 2.40+008° | 2.06+0.08° | Z15+0.117 | 2.07+0.15°
la/100ml
Globufin 1.57+0.26° 1.80+0.2G° 1.82+0.10° 1.90+0.30
GA100mI
A/G 1.53+0.02° 1.14+0.01° 1.16+0.02° 1.09+0.03% |
GOTu/ml 113.95+0.90° [114.30+5.30°| 113.88+0.80° [114.4042 495
GPTu/mi 18.5040.01° | 18.80+1.20° | 18.70+0.02° | 19.10+0.0%°
Egg yolk 265.30+3.70% [255.40+4.70°| 250 70+3.70% |248.20+3 20°
iCholesterol mg/d)

a,b,c maans within rows with different superscripts are significantly differect {p<0.05).
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