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SUMMARY

Ninety Bovans White laying hens 25 weeks old were used in this study to evaluate
the bioefficacy of thyme, as a natural feed additive, in layer diets varying in their
metabolizable energy content. The hens were randornly distributed into 6 groups of 15
birds each and assigned randomly for one of the experimental diets. Two experimental
diets were formulated using linear programming to be isonitrogenous (18.5% CP) but
varying in their metabolizable energy content. The first experimental diet contained low
energy level (2700 Kcal/Kg diet) and was considered as negative control (El), while
the second experimental diet contained 2900 Keal/Kg diet, according to the strain
catalog recommendation (E2). Thyme was used to substitute 0, 1.5 or 3% of the total
feed mixture of each of the experimental diets. Accordingly, a total of 6 experimental
diets were used in (2X3) factorial design.

Ground thyme contained 8.19% moisture, 91.81% dry matter (DM), 80.84%
organic matter (OM), 10.65% CP, 3.17% EE, 17.29% CF, 10.97% ash and 49.22%
NFE (on air dry basis), indicating its nutritious value in addition to its active medicinal
substances. Regardless of the diet energy, addition of thyme decreased (P<0.05) both of
average egg weight (g) and feed intake (g/day/bird), while improved feed conversion,
signiticantly and egg production rate, insignificantly. Thyme at 1.5% of low energy
diets improved egg production, egg mass, feed conversion and the viability of the birds,
as compared to their control (96.6 vs. 88.9%, 53.4 vs. 51.5 g, 2.0 vs. 2.2 and 100 vs.
73%, respectively). No significant differences (P<0.05) were found between low energy
level (E1) and catalog recommendation (E2). However, recommended energy diets (E2)
improved {P£0.05) egg weight and viability of the birds, as compared with El diets.
Neimer external nor internal egg quality values were affected, significantly (P<0.05),
by t-e treatments. Thyme at 1.5%, regardless of diet energy, scored the best digestion
coelriient values when compared with the control (without thyme supplementation) or
3% thyme. Addition of this level to low energy diets improved digestion coefficient and
nitrogen balance values, except EE value, when compared with either their control {E1)
or the control of recommended energy diets (E2). This treatment, also improved both
economical efficiency and relative economical efficiency, when compared with the
zontrol of recommended energy diet (0.52 vs, 0.42 and 124 vs. 100, respectively). The
resubiy aiso indicate that it is not reasonable to use thyme at 3% of the laying hen diet,
not only ffom economic point of view but also because it had no improving effects on
laying hen performance, as cornpared with 1,5%.

The previous results suggest to add not more than 1.5% thyme to low energy diet
of laying hens to improve their performance, bird viability and economic efficiency.
Further studies are recommended to test lower levels (less than 1.5%) of thyme on
laying hen performance
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INTRODUCTION

Thyme is one of the herbs that
provide  substantial amounts of
flavonoids, plant pigments responsible
for the colors of flowers, fiuit and
sometimes leaves. Flavonoids have
health promoting properties, as they
extend the activity of vitamin C, act as
antioxidants, protect LDL cholestercl
from  oxidation, inhibit  platelet
aggregation, stimulate the immune
system and act as anti-inflammatory and
antitumor agents (Craig 1999). Juven et
al. (1994) found that the essential oil of
thyme had antibacterial action, in
addition Farag et al. (1989) reported that
thymol, the basic component of thyme
essential oil, had antifungal activity.
Abaza (2001) found an improvement in
the values of nutrient digestibility, except
crude fat, due to feeding broiler chicks on
diets containing 0.50% thyme.

These studies indicate that thyme has -

the ability to reduce the activity of
pathogens, thus eliminating the
competitive bacteria for host nutrients.
Therefore, this study was designed to
evaluate the bioeflicacy of thyme, as a
natural feed additive, in layer dicts
varying in their metabolizable energy
content.

MATERIALS AND METHODS

Ninety Bovans White laying hens 25
weeks old were reared under the same
management  conditions in  egg
production batterics. The hens were
randomly distributed into 6 groups of 15
birds each. Each group was subdivided
into five replicates (3 hens / replicate)
and assigned randomly for onc of the
experimental diets. Two experimental
diets were formulated using linear
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programming to be isonitrogenous
(18.5% CP) but varying in their
metabolizable energy content. The first
experimental diet contained low energy
level (2700 Kcal/Kg diet) and was
considered as mnegative control (El),
while the second experimental diet
contained 2900 Kcal/Kg diet, according
to the strain catalog recommendation
{E2). Thyme was used to substitute 0, 1.5
ot 3% of the total feed mixture of each of
the experimental diets. Accordingly, a
total of 6 experimental diets were used in
(2X3) factorial design.

The composition and chemical
analyses of the control diets are shown in
Table 1. Thyme was purchased from
local market. All diets were formulated
to satisfy nutrient requirements of laying
hens according to the strain catalog
recommendation. Artificial light was
used beside the normal day light to
provide 16-hour day photoperiod. Feed

" and water were provided ad libitum. The

experiment lasted for three months.

Data on egg production (EP), egg
weight (EW) and feed conversion (FC)
were recorded during the experimental
period at the Poultry Farm, Faculty of
Agriculture, Cairo University, Giza,
Egypt. Representative egg samples (5
eggs) from cach treatment were collected
monthly throughout the experimental
period in order to determine egg and
shell quality. Shape index and yolk index
were determined according to Romanoff
and Romanoff (1949) as follows:

Shape index (%) = (width / length) X 100
Yolk index (%) =(height/diameter) X 100

Egg shell thickness, including shell
membranes, was measured using a
micrometer at the equator. Haugh unit
score was applied from a special chart
using egg weight and albumin height
which was measured by using a
micrometer according to Haugh (1937),
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Kotaiah and Mohapatra {1974) and Eisen
et al. (1962). The egg yolk visual color
score was determined by matching the
yolk with one of the 15 bands of the
*“1961, Roche Improved Yolk Color
Fan”.

At the end of the experimental
period, a digestion trial was conducted
using six birds from each treatment to
determine digestion coefficients of
nutrients. Proximate analyses of tested
thyme, feed and excreta were carried out
following A.O.A.C (1990). Chemical
analyses were carried out at Animal
Production Research Institute
Laboratories, ARC, Ministry of
Agriculture, Dokki, Giza, Egypt.

Economical ecfficiency of egg
production was calculated from the
input-output analysis which was
calculated according to the price of the
experimental diets and egg produced.
The values of economical efficiency
were calculated as the net revenue per
unit of total cost.

Data from all response variables
were subjected to a (2x3) factorial
analysis using SAS (1990). Variables
having a significant differences were
compared nsing Duncan’s multiple range
test (Duncan, 1955).

Model: le = U + Di + Tj +(DT)ij
+E;

Where : Xy = Any observation,
=Cwvys ali mean, D, = Diets energy

L=igaa 2), T, = Thyme levels (j=1, 2 and
33, (DT)= Interaction between diets
energy and thyme levels and Ey=
Experimental error.

RESULTS AND DISCUSSION

FProximate Analysis of Tested Ground
Thvme:

Table 2 indicates the constituents of
ground thyme, which were 8.19%
moisture, 91.81% dry matter (DM),
§0.84% organic matter (OM), 10.65%
CF, 217% EE, 17.29% CF, 10.97% ash
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and 49.22% NFE (on air dry basis). The
values of this study were within the range
obtained by Abaza (2001) who used
Thymus vulgaris, except ash which was
lower (10.97 vs. 16.41%) and Radwan
(2003) who used Thymus vulgaris, except
crude protein which was higher (10.65
vs. 6.19%). The results indicated the
nutritious valze of thyme in addition to
its medicinal substances such as caffeic
acid, thymol and tannins which classified
as  terpenoid,  phenolic  alcohol,
polyphenols, respectively. These
substances found to have antimicrobial
activity against viruses, bacteria and
fungi {Cowan, 1999).

Laying Performance:

No significant differences (P<0.05)
were found between low energy level
(E1) and catalog recommendation (E2)
for egg productica rate, egg mass, feed
intake and feed conversion values (Table
3). However, recommended energy diets
(E2) improved (P<0.05) ¢gg weight and
viability of the birds, as compared with
El diets. Regardless of the diet energy,
addition of thyme decreased (P<0.05)
both of average egg weight (g) and feed
intake (g/day/bird), while improved feed
conversion, significantly and egg
production rate, insignificantly. The
result of this study revealed that thyme at
3% in laying hen diets did not, generally.
result in better performance than that
obtained duc to use of 1.5% thyme.
Addition of thyme at 1.5%, especially to
low energy diet improved most of laying
hen performance, even when compared
with the control of recommended enecrgy
diets (E2). Thyme at 1.5% in low energy
diets improved egg production, egg mass,
feed conversion and the viability of the
birds, as compared to their control (96.6
vs. 88.9%, 53.4vs. 51.5g,2.0vs. 2.2 and
100 wvs. 73%, respectively). Similar
results were reported by Yannakopoulos
(1993) who found that feeding laying
Hisex hens on diets containing 3g
Thymus vulgarisfkg decreased egg
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Table (1): The composition and chemical analysis of the control diets

Ingredients Control (E1) Control (E2)
Yellow com 56.13 51.20
Soybean meal (44%) 30.98 31.85
Limestone T 7.80 7.80
Bone meal 2.84 2.84
Com oil _ 1.45 5.50
Salt 031 0.31
Premix' 0.30 0.30
Methionine 0.19 0.20
Total 100 100
Calculated analysis:

Crude protein % 18.5 18.5
Metabolizable energy (ME Kcal/Kg diet) 2700 2900
Available P% 0.48 0.48
Calcium % 391 3.91
Lysine % 0.98 0.99
Methionine % 0.48 0.49
Methionine + Cystine % 0.79 0.79

"Each 3 kg of Vit. & Min. Mixture contains: Vit. A 12000,000 LU, Vit. D; 2260,030 IU, Vit. E 10,000 mg,
Vit. ks 2000 mg, Vit. B, 1000 mg, Vit. B. 5000 mg, Vit. B; 1500 mg, Vit. B,, 1¢ mg, Pantothenic acid
10,000 mg, Nlacin 30,000 mg, Folic acid 1000 mg, Biotin 50 mg, Choline 300,000 mgz, Manganese 60,000
mg, Zinc 506,000 mg, Copper 10,000 mg, Iron 30,000, Iodine 1000 mg, Sclenium 100 mg, Cobalt 160 mg,
Ca CO3 to 3,000 gm.

Table (2): Chemical composition of thyme

Item On air dry basis On dry matter basis
Moisture, % 8.19 -—-

Dry matter (DM), % 91.81 100
Organic matter (OM), % 80.84 88.05
Crude protein (CP), % 10.65 11.60

Ether extract (EE), % .17 345

Crude fiber (CF), % 17.29 18.83

Ash, % 10.97 11.95
Nitrogen free extract (NFE), % 49.22 53.61
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Table (3): Performance (Mean £ SE) of laying hens as affected by different treatments

Treatments Item
No Diets Thyme Epg Average egg Egg mass Feed intake (g/d)  Feed conversion Viability%
levels production weight (g) (g/d) {feed/egg)
(%)
El 92.1%1.2 56.7"+0.4 52.240.7 109.0+1.7 2.10.0 84
E2 89.7+1.3 58.7°40.2 52.740.7 113.243.5 2.2+0.1 100
Control 89.6+1.5 58.3%:0.4 52.240.9 117.0%3.5 2.3%:0.1 87
b 1.5% 93.4+1.2 57.3°+0.5 53.540.7 107.2°%43.3 2.0"0.1 100
= 3%, 89.8+1.8 57.6"+0.3 51.7+1.0 109.1%+3.3 2.1%10.] 90
| El 1 88.942.3 57.9"°+0.8 51.5£1.5 110.9£2.9 2.2+0.1 73
2 2 96.6+1.0 55.2%40.3 53.4+0.8 107.3+3.2 2.0£0.0 100
3 E2 3 90.842.4 571505 517413 108.842.9 2,101 30
4 4 90.2+2.1 58.6™+0.3 52.8+1.2 123.126.1 2.440.1 100
5 5 90.2+1.9 59.4"4+0.3 53.6£1.2 107.1+5.8 2.0£0,1 100
6 6 88.842.6 58.1"+03 S1.6£1.5 109.3£5.9 2.1£0.1 100

a, b ....= Means in the same column witbin each factor differently superserinted are signilicantly Jifferent (I'<0.05)

) Spaag pup uonLN f woidSy

i

(o0



Abdo and Seliman

weight, while increased total number of
eggs produced in 15 days, when
compared with the control (without
thyme). On the contrary to the results of
this study, Scheicher et al. (1998) found
that feeding chickens on diet contained
1.5% dried thyme (Thymus gfficinalis),
had no effect on feed conversion. While
Abaza (2001), Abd Ei-Latif ef al. (2002)
and Tollba (2003) confirmed the results
of this study, where they found
improvements in feed conversion and
viability of the birds duc to adding thyme
to poultry diets at levels ranged between
0,1-1.0%. The improvement in the
performance was explained by the role of
thyme in enhancing thyroid activity and
its biological role in the metabolic
functions and biosynthesis of hormones.
Egg Quality:

External egg quality was not
affected, significanily by diet energy,
thyme level or the interaction between
them (Table 4). The values of the
interaction between diet energy levels
and thyme levels were ranged between
6.9-7.6 (g), 11.6-12.7(%), 0.359-0.380
(mm), 75.5-77.3 (%), for shell weight,
shell percentage, shell thickness and
shape index, respectively. Regarding the
effect on internal cgyg quality, diet energy
levels had no significant effect, except on
hangh  unit and yolk  color,
Recommended energy  diets  (E2)
decreased haugh unit and yolk color
values. The increase in yolk color for low
energy diets (E1) us compared 1o
recommended cnergy diets (E2) may be
due to relatively high yellow corn level
in E1 diets. Thyme levels decreased yolk
index, significantly (P<0.05). There were
no significant effects on internal egg
quality values due to interaction between
energy diet levels and thyme levels. The
values were ranged between 58.8-94.6,
5.7-6.6, 42.5-46,5 and 25.7-275 for
hangh unit, yolk color, yoik index (%),
yolk (%), respectively. Yannakopoulos
{1995) found similar rcsults due to
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feeding laying Hisex hens on diets
containing 3g Thymus wulgaris /kg,
where both egg specific gravity and
haugh unit were very close, 1.0844 vs.
1.0820 and 82.72 vs. 82.30 for diet
containing thyme and thc control diet,
respectively. Regarding egg quality,
Botsoglou et al. (1997) and Tserveni-
Gousi  (2001) reported that thyne
improved egg quality. Botsoglou et al.
(1997) revealed that feeding diet
containing 3.0% ground thyme (Thymus
vulgaris) plant material, reduced
oxidation of liquid yolk. They suggested
that thymol, the main antioxidant
constituent of thyme, cannot be
considered totally responsible for the
oxidative resistance of the thyme-treated
yolk. It is suggested that there may be
additional thyme components with
antioxidant activity that pass into egg
yolk providing antioxidant properties.
Tserveni-Gousi (2001) found that eggs
from hens fed flaxsced at dietary levels
of 3, 10 or 10 plus 2% Thymus meal,
compared to a com-soya bean control
diet, had the highest scores for odor,
flavor, and overall acceptability as well
as the lowest score for off-flavor.

Digestion Trials:

Regardless of thyme levels,
recommended  energy  diets  (E2)
improved mean digestion coeffient and
nitrogen balance values as compared to
low energy diets (E1). The differences
were significant (P<0.05) for DM, OM,
EE and CP (Table 5). Addition of thyme
at 1.5%, regardless of dict energy, scored
the best digestion coeflicient values
when compared with the control (without
thyme supplementation) or 3% thyme.
The differences were significant (P<0.03)
for DM, OM and CF. Thyme at 3% in
laying hen diets decreased digestion
coefficient of most values. Ground thyme
at 1.5% of the low energy diets improved
digestion coefficient and nitrogen
balance values, except EE value, when
compared with either their control (E1)



Table (4): Means + S.E. of cgg quality as affected by ditferent treatments

Treatments Ttems
No  Dicts Thyme External egg quality Internal epg quality
levels
Shell weight Shell Shell Shape Haugh unit Yolk Yollc index Yolle
® (%) thickness  index (%) score color {%%) {%)
(mm)
El 7.340.27.3£0.1  12.4+0.2 0.368+0.5 76.6£0.6 93.0°%%:0.8 6.3%02 45106 26.7+0.3
" E2 12.240.2 0.370+0.5  76.420.5 90.2°+0.8  5.7°30.1  43.520.7 26.3+0.4

P Control 7.3£0.2 12.3£0.2 0.373x0.6 76.6£0.7 92.4+1.0 5.94+0.2 46.0°+0.8 26.0+0.6
1.5% 7.0£0.1 12.0£0.2 0.37210.6 75.7+0.6 92.3+1.0 5.8+0.2 42.7°£0.6 26.5+£0.3
3% 7.6+0.2 12.7£0.3 0.36140.6 77.3%0.5 90.0+1.0 6.1£0.2 443%408  27.0:04
1 El 1 7.1£03 12.1+0.3 0.380+0.9 77.1+£1.0 94.6%1.1 6.2+0.3 46.5£1.1 26.2+0.6
2 2 7.1+0.2 12.3£0.2 0.364+0.8 75.5+1.1 93.1%1.6 6.0+£0.3 42.9%1.1 26.5+0.4
3 3 7.6£0.4 12.740.5 0.359+1.1 77.3£0.7 91.1%1.5 6.6£0.3 45,9408 27.5£0.6
4 E2 4 7.410.2 12.5+£0.4 0.367+0.8 76.1:+1.1 90.3+1.4 57402 45.5+1.2 25.7+1.0
5 5 6.9+0.2 11.64+0.3 0.379+1.0 75.910.8 91.4x1.1 5.7%0.2 42,5208 26.5+0.5
6 6 7.640.3 12.6+0.3 0.363+0.6 77.3£0.9 88.8+1.5 5.740.2  42.6%1.2 26.6:+0.4

4, b ...= Means in the same column within each fuctor differently superseripied ure significantly different (P<0.05)

{S002) spaag puv uonLyny r woitdSg



Treatments Items
No Diets  Thyme DM oM EE CF Ccr NFE NB
levels (Vo) (%) (%) (%) (%) (%) (%)
El 76.3%+1.0 77.0°:1.1 78.6™£1.3 30.9+0.6 92.1°+1.0 92.5+1.3 61.3£2.7
E2 79.8°+0.6 79.1%+0.7 86.9°+0.7 33.4x1.7 94.540.3 92.7x1.0 66.9£1.4
Control  76.8°+0.8 76.4"+0.4 82.7+1.3 30.7°¢1.2 92.2+1.3 91.2+1.2 62.0+2.8
W 1.5% 80.0%+0.5 80.3%40.2 82.643.5 35.1%:1.8 94.7+0.1 95.4+1.0 65.6%1.9
S 3% 77.4°+1.9 77.4°¢1.5 83.1%3.0 30.6°40.7 93.1+1.2 91.240.8 64.8+4.1
1 El 1 75.4'£0.1 75.9+0.7 80.4+0.2 31.14£0.8 90.3+1.3 91.5%2.5 59.3%5.6
2 2 79.2"°4+0.3 80.3%+0.4 77.4+4.3 32.140.0 94.6+0.3 95:242.3 66.2+4.4
3 3 74.19+0.8 74.8°40.5 78.1+1.8 29.5£1.0 91.4+1.3 90.9+1.9 58.4+4.5
4 E2 4 78.1°¢0.2 76.9"+0.2 84.940.4 30.3+2.8 94.0+1.1 90.9+1.6 64.741.3
5 5 80.8°+0.5 80.4°+0.3 87.8+0.6 38.2+1.1 94.7+0.1 95.640.8 65.0£0.5
6 6 80.7%+0.0 80.0°+0.0 88.1+0.0 31.6£0.0 94.8+0.0 91.6£0.0 71.120.0

ma, b ....= Means in the same column within each fuctor differently superscripted are significantly different (P'<0.05)

HDUIIJOS pUD OPQY



Table (6): Input output analysis and economical elficiency of different {reatments during the experimental period

Itcms Control Thyme 1.5% Thyme 3% Energy levels
El E2 Av. E1l E2 Av. El E2 Av. E1 H2
Price/ kg feed (L.E.) 1.20 1.29 1.25 1.48 1.57 1.53 1.76 1.85 1.81 1.48 1.57
Total feed intakc/hen 9,93 11.08 10.53 9.66 9.64 9.65 9.79 9.84 9.82 9.81 10.19
(keg)
§Tt)tal feed cost/hen (L.E) 11,98 14.29 13.14 14.30 15.13 14.72 17.23 18.20 17.72 14.50 15.87
LY
T'otal number of cggs/hen  80.01 81.18 80.60 86.94 81.18 84.06 81.72 79.92 80.82 82.39 80.76
Total price of (l:ggs /hen  20.00 20.3 20.15 21.74 20.3 21.02 20.43 19.98 20.21 20.72 20.19
(L.E)
Net revenuc / hen (L.E.) 8.02 6.01 7.02 7.44 517 6.31 3.20 1.78 2.49 6.22 4.32
Economical efTiciency 0.67 0.42 0.55 0.52 0.34 0.43 0.19 0.10 0.15 0.46 0.29
(EE)
Relative EE’ 160 100 130 124 81 103 45 24 35 110 68

(5002) Spaa.q puv uopmHNN ¢ uvydeSy

1- The price of the egg = 25 P.T., 2- Net revenue per unit of total feed cost, 3- Relative economic efficiency % of the control, assuming that the refative EE of the centrel (E2)

=100.E1=2700 KcalVKg diet, E2=2900 Kcal/Kg diet, Av.= Average.
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or the control of recommended energy
diets (E2).

The reszlts of this study agreed with
those obtained by Ibrahim et al. (2000)
who found that addition of 0.50% thyme
leaves o rabbits dict improved nutrients
digestibility than control group. Abaza
(2001) found an improvement in the
values of nutrient digestibility cxcept
crude fat digestibility, which was
significantly decreased for broiler chicks
fed diet with 0.50% thiyine. Hernandez et
al. {20G4) studied the influence of some
plant extracts on digestibility in broilers.
They ijound that 5000 ppm Labiatae
extract from thyme improved apparent
whole-tract and ileai digestibility of e
nutrients. Also it improved apparent
faccal digestibility of DM (P<0.01) and
starch (P<0.01) digestibility but not CP
digestibility (P>0.1).

Economical Efficiency:

Economic evaluation revealed that
adding graded levels of thyme (1.5 and
39%) to laying hen diets, regardless of diet
cnergy. increased the total feed costhen.
Low cnergy dicts scored better
ccononiical efficiency (EE) and relative
cconomical efficiency (relative EE) when
compared with recommended cnergy
diets (Table 6). Thyme supplementation
at 1.3%; to low energy diet improved both
EE and relative EE, when compared
with the control of recommended energy
diet (1.52 vs. 0.42 and 124 vs. 100,
respetively). Although the control of low
cnergy diet scored the highest EE and
relative EE, it scored the least viability of
the birds (73%). The results also indicate
that it is not reasonable to use thyme at
3% of the laying hen diet, not only from
econoinic point of view but also because
it had no improving effects on laying hen
performance, as comparec with 1.5%.

The previous results suggest to add
not more than 1.5% thyme or may be less
to low cnergy diet of laying hens to
improve their performance, bird viability
and economic efficiency.
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Improving economical efficiency
due to using low levels of thyme was
supported by Ibrahim, et al. (2000),
Abaza (2001) and Abd El-Latif et al,,
(2002) who found that addition of 0.1-
0.50% thyme gave the highest
economical efficiency and relative
economical efficiency.
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