) . ARCHIVES OF AGRICULTURE SCIENCES JOURNAL
Volume 6, Issue 3, 2023, Pages 73-81

flnchives of Aipmicult ; it Available online at https://aasj.journals.ckb.eg

DOI: https;//dx.doi.org/10.21608/aasj.2023.233553.1155

Impact of aqueous extracts of Borage and Melilotus plants on some
egg quality traits for laying hen

Al-Jebory H. H.*, Elsagheer M. A."™, Salman K. A.?, Al-Khilani F. M.¢, Ibrahim D. K., Ibrahim K. R.¢, Mahmoud K. F.¢

“Department of Animal Production, College of Agricultural Engineering Science, University of Baghdad, Iraq
*Department of Animal Production, Faculty of Agriculture, Al-Azhar University, Assiut 71524, Egypt
“Agricultural Research Department, Ministry of Agriculture, Iraq

Abstract

This study was carried out to evaluate the effect of aqueous extracts of Borage flowers and (Borago officinalis) and
the air parts of Melilotus (Melilotus officinalis) on some egg quality traits. A total number of 180 Lohmann Brown
laying hens at 56 weeks of age were randomly distributed into four groups; each group was sub-divided into nine
replicates (5 hens/ replicates). The first group (C) received drinking water without additives and consider as control,
the second group (T1) received drinking water supplemented with the aqueous extract of flowers of Borage plant (BF)
at level 4 ml/ liter of water, the third group (T2) received drinking water supplemented with the aqueous extract for
air parts of Melilotus plants (MAP) at level 4 ml / liter of water, and the forth group (T3) received drinking water
included the mixture of extracts of Borage and Melilotus at level 4 ml for each/liter of water. The experiment included
the following traits: weights and heights of yolk and albumen, shell weight and thickness and Haugh unit. The results
of this study showed that there was a tendency to improvement in some egg quality traits by using aqueous extracts of
Borage and Melilotus plants at level 4 ml for each /liter of drinking water for Lohmann Brown laying hens. However,
the differences were not significant among all groups. It is recommended to conduct other studies on these two plants
and use it in different forms and levels.
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1. Introduction

In recent years, one of the top priorities in
poultry production is to identify new
nutritional supplement alternatives that
will enhance animal health, quantitative
and qualitative production standards
(Gerzilov et al., 2015). Many medicinal
plants have different biological properties
due to the abundance of active compounds
that improve animal growth and immunity
(Soltan et al., 2018). This is due to the
active substances they contain, which are
known as metabolites. These substances
are byproducts of the secondary
metabolism of plants, and they include
phenolic acids, flavonoids, terpenes,
amino acids, alkaloids and other
substances (Al-Snafi, 2018; 2019). These
compounds have a variety of biological
functions, such as antioxidants (Momen
Heravi et al., 2014; Mladenovi et al.,
2016), antimicrobials (Al-Snafi, 2020),
and anti-inflammatory properties. Borage
is an herbaceous plant belonging to the
intimate family Boroginaceae (Leos-
Rivas et al, 2011). Physiotherapy
practitioners use borage to regulate
metabolism and the hormonal system
(Miraj and Kiani, 2016). According to
Karimi et al. (2018), the borage plant has
several medicinal properties as it acts as
an antioxidant, anti-bacterial, anti-
inflammatory and anti-cancer agent when
used as an extract, whether methanol,
ethanol or aqueous. Its importance is in
suppressing free radicals and thus
preventing deadly diseases; that since it
contains flavonoids and phenols, and

these compounds have antioxidant,
allergic and inflammatory biological
activity (Hale et al., 2008). Oskoueian et
al. (2011) stated that the borage plant
contains alkaloids, tannins, saponins and
coumarins. For the Melilotus plant, it is an
herbaceous plant that belongs to the
family Fabeaceae (Anwer et al., 2008).
Melilotus plant also has the advantage of
having antioxidant activity and this
biological activity is due to its high
content of phenols and flavonoids
(Sheikh, 2017). The aqueous extracts of
medicinal plants and herbs are important
not only in botany and modern natural
therapy, but also for the food and fodder
industries  because  they  contain
antioxidants and are appetizing and
digestive (Abdollahi et al., 2003). Egg
quality is important from an economic
perspective.  Egg  producers  are
particularly interested in shell quality,
while chefs are interested in the functional
and physico-chemical characteristics of
eggs, which signify freshness and quality.
The production and quality of eggs are
greatly affected by the physiological
condition of the laying hens (Singh ef al.,
2009). In general, the egg quality, whether
hatching or table eggs, plays a
fundamental role in the economic return.
It is known that the egg quality begins to
decline soon after the first egg is laid. So,
this experiment was designed to study the
effects of aqueous extracts of Borage and
Melilotus plants on some egg quality traits
for Lohmann Brown laying hens at 56
weeks of age as an attempt to improve egg
quality.
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2. Materials and methods
2.1 Experimental design and diet

This study was carried out at the Poultry
Research Station, Department of Animal
Resource, Directorate of Agricultural
Research, Ministry of Agriculture, Iraq.

The experiment lasted 10 weeks from July
to September of 2017. A total number of
180 Lohmann Brown laying hens aged 56
weeks were randomly distributed into four
groups. Each group included nine
replicates of 5 birds each. The first group
(C) received drinking water without
additives and served as control, the second
group (T1) received drinking water
supplemented with the aqueous extract of
Borage flowers (Borago officinalis) at
level 4 ml / liter, the third group (T2)
received drinking water supplemented

with the aqueous extract of Melilotus air
parts at level 4 ml / liter, and the forth
group (T3) received drinking water
included the mixture of extracts of Borage
and Melilotus at level 4 ml for each/ liter.
All hens were raised in cages (Shens/cage)
at the same space, in closed house under
similar hygienic and environmental
conditions with automatic ventilation.
The birds during the whole experimental
period (from 56 to 65 weeks of age) are
exposed to the same lighting program of
(16 hour light: 8 hour dark per day); which
depend on artificial lighting. Birds in all
experimental groups fed a commercial
diet which recommended for strain,
during all experimental periods. Feed
amount was restricted by about 120g/
bird/ day. The composition and proximate
chemical analysis of commercial diets
were presented in Table (1).

Table (1): Composition and calculated analysis of laying hens diet.

Ingredients %
Com 45.00
Wheat 27.00
Soybean Meal (48%) 14.00
Protein concentration (layer)” 5.00
Soybean oil 0.20
Dicalcium Phosphate 1.40
Sodium Chloride 0.05
Limestone 7.35
Total 100
Calculated analysis™

Metabolizable energy (kcal/kg diet) 2784
Crude protein, (%) 15.90
Methionine, (%) 0.35
Methionine + Cysteine, (%) 0.60
Lysine, (%) 0.76
Calcium, (%) 3.40
Available phosphorus, (%) 0.50

* Product From Netherlands Origin (Brocon). It contains 40% Crude Protein, 2107
Kcal / Kg, Crude Fat 2.20%, Crude Fiber 5%, Calcium 4.68%, Phosphorus 3.85%,
Lysine 4.12%, Methionine 4.12%, Methionine plus Cysteine 0.42%, Tryptophan
0.38%, Threonine 1.70%. ** According to NRC (1994).
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The eggs were daily collected three times
per day at 8AM, 11AM and 1PM. Specific
egg quality traits were measured at the
middle of 5™ and 10" weeks of study.
Eggs were weighed individually and
recorded to calculate average egg weight
(g) using a sensitive balance. Shell with
membranes were dried for 72 hours and
weighed to the nearest 0.01 g. Shell (%)
measured as percentage of egg weight.
Shell thickness of the dried shell (without
membranes) was measured using shell
thickness apparatus at four different
regions of the shell (blunt, pointed and
both sides) and the average was recorded
(mm). The yolk was separated gently from
the albumen and weighted. Yolk % was
calculated as percentage of egg weight.
The albumen weight was calculated by
subtracting both of shell and yolk weight
from egg weight. Yolk height was
measured wusing a Micrometer, as
described by Brant and Shrader (1952).
Albumen height was measured in mm
using a tripod micrometer at the highest
region of the thick albumen connected
with yolk (Wilgus and Van Wagenen,
1936). Haugh units were recorded and
calculated from the egg weight and
albumen height, as described by (El-
Tarabany et al., 2015), it calculated for
each egg using the following equation:
Haugh unit = 100 log (H + 7.57 - 1.7 x
W%37), Where: H = the height of albumen
(mm); W = weight of egg (g).

2.2 Aqueous extract

Aqueous extracts for Borage and

Melilotus plants were prepared according
to the method described by Duh and Yen
(1997). The plants were obtained from
reliable sources. 10 g of each plant was
placed with 300 ml of boiled distilled
water and left for 30 minutes on the
magnetic stirrer at room temperature and
mixture was filtered by layers of gauze.
Then, the filtrate was concentrated by a
rotary evaporator at a temperature of 70
Ce.

2.3 Statistical analysis

The observed data was subjected to one
way analysis of variance (ANOVA) using
General Linear Model (GLM) procedures
by SAS software program (SAS, 2012) for
the significance of treatments effect. The
statistical model was as follows:

Yi=pu+Ti+ ey

Where: Yij = Dependent variable, p =
Overall mean, T= Effect of treatment, e;
= random error.

Differences among means of the
experimental groups were testified for
significance by Duncan’s multiple range
test (Duncan, 1955). Significant differences
were considered to exist when P < 0.05.

3. Results

From data are shown in Table (2) the
results revealed that there was a tendency
to improvement in yolk, albumen and
shell percentages by using aqueous
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extracts of Borage and Melilotus plants at
level 4 ml for each /liter of drinking water
for Lohmann Brown laying hens as

compared to control group. However, the
differences were not significant among all
groups.

Table (2): Effect of aqueous extracts of Borage and Melilotus plants on yolk, albumin
and shell percentages (%) for laying hens (mean + standard error).

Treatments .
Parameters Age C T1 T T3 Sig.
60" week 65.61+1.31 65.58+1.58 65.61£1.51 65.62+1.66 NS
Albumin (%) 65" week 64.15+1.56 64.21+1.93 64.18+1.51 64.20+1.51 NS
Mean 64.87+1.24 64.89+1.82 64.90+1.04 64.91+1.29 NS
60" week 24.55+1.14 24.64+1.03 24.69+0.86 24.79+1.24 NS
Yolk (%) 65" week 26.13£1.00 26.28+0.99 26.19+1.15 26.36+1.05 NS
Mean 25.35+0.89 25.46+1.34 25.44+1.21 25.57+1.07 NS
60" week 9.82+0.32 9.81+0.38 9.72+0.47 9.68+0.25 NS
Shell (%) 65" week 9.72+0.27 9.50+0.40 9.64+0.32 9.48+0.30 NS
Mean 9.76+0.32 9.65+0.43 9.68+0.36 9.61+0.37 NS

C= Control (without additives), T1=4 ml of aqueous extract of flowers of Borage plant / liter of drinking
water, T2=4 ml of aqueous extract for air parts of Melilotus plants / liter of drinking water. T3= Mixture of
extracts of Borage and Melilotus at level 4 ml for each / liter of drinking water. NS= No significant.

Our observations are shown in Table (3)
explained that adding aqueous extracts of
Borage and Melilotus plants at level 4 ml

/ liter insignificantly enhanced albumen
and yolk height as compared to control

group.

Table (3): Effect of aqueous extracts of Borage and Melilotus plants on albumin and
yolk heights (mm) for laying hens (mean + standard error).

Treatments .
Parameters Age C T ™ T Sig.
60™ week 9.77+0.42 9.85+0.53 9.81+0.41 10.00+£0.42 | NS
Albumin height (mm) 65" week 9.55+0.64 9.64+0.55 9.48+0.45 9.71+0.61 NS
Mean 9.67+0.51 9.74+0.41 9.66+0.36 9.84+0.47 NS
60™ week 17.95+0.73 | 18.03+0.82 | 18.19+1.03 | 18.22+0.91 | NS
Yolk height (mm) 65" week 18.21+£0.75 | 18.40+0.69 | 18.61+0.73 | 18.67+0.89 | NS
Mean 18.09+0.81 18.21+0.87 | 18.39+0.92 | 18.43+0.88 | NS

C= Control (without additives), T1 = 4 ml of aqueous extract of flowers of Borage plant / liter of drinking
water, T2 = 4 ml of aqueous extract for air parts of Melilotus plants / liter of drinking water, T3 = Mixture

of extracts of Borage and Melilotus at level 4 ml for each liter of drinking water, NS= No significant.

The effects of aqueous extracts of Borage
and Melilotus plants on shell thickness
and Haugh unit are shown in Table (4).
Results showed that T3 group had the
highest (P > 0.05) Haugh unit value,
followed by T1 group, then T2 group,

while the lowest (P > 0.05) Haugh unit
value was observed for control group.
However, our findings stated that the
differences in shell thickness and Haugh
unit were not significant among all
groups.
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Table (4): Impact of different soil organic amendments on hydraulic properties of soil
after the growing seasons of 2017-2018 and 2018-2019.

Treatments .
Parameters Age C TI ™ T Sig.
60" week 1.70£0.09 | 1.71+0.06 | 1.68+0.11 | 1.73+0.07 | NS
Shell thickness (Mm) 65" week 1.60+0.08 | 1.62+0.08 | 1.66+0.05 | 1.65+0.06 | NS
Mean 1.65+0.05 | 1.66+0.06 1.67+0.07 1.69+0.09 | NS
60" week | 83.81+2.33 | 84.33+2.69 | 84.09+2.35 | 84.79+2.58 | NS
Haugh unit 65" week | 86.43+2.31 | 86.76+2.16 | 86.69+1.92 | 87.07+2.07 | NS
Mean 85.13+1.96 | 85.50£1.77 | 85.26+2.02 | 85.70£1.95 | NS

C= Control (without additives), T1 = 4 ml of aqueous extract of flowers of Borage plant / liter of drinking
water, T2 = 4 ml of aqueous extract for air parts of Melilotus plants / liter of drinking water. T3 = Mixture
of extracts of Borage and Melilotus at level 4 ml for each liter of drinking water, NS= No significant.

4. Discussion

The improvement in some egg quality
traits when aqueous extracts of Borage
and Melilotus plants were added may be
attributed to that the Melilotus plant
contains phenylacetic acid and flavonoids,
and this plant also has the advantage of
having antioxidant activity and this
biological activity is due to its high
content of phenols and flavonoids
(Sheikh, 2017). Also, the borage plant acts
as an antioxidant when used as an extract
(Karimi et al., 2018); its importance is in
suppressing free radicals (Karimi et al.,
2013). Phytochemicals have been shown
to exert their positive antioxidant benefits
to animals in terms of preferred
performance and quality of production
(Tyagi and Vasishtha, 1996). From a
biological point of view, this is crucial
because compounds with antioxidant
activity can protect cellular systems from
the damaging effects of metabolic
processes that cause excessive oxidation.
In addition, the antioxidant can interrupt
free-radical chain reactions and the

equivalent free radicals (Moline et al.,
2000). From a biological point of view,
this is important because compounds with
antioxidant activity can protect cellular
systems from the harmful effects of
metabolic processes that cause excessive
oxidation. In addition, antioxidants can
interrupt the reactions of chain free
radicals and equivalent free radicals
(Moline et al., 2000). Hence, protecting
the cells of the body and thus improving
metabolism and utilization of nutrients
through their positive and direct effect on
the physiological state of the bird’s body.
This also leads to improving the
performance of the reproductive system,
which leads to improving the egg quality.

5. Conclusion

The presents study revealed that using
aqueous extracts of Borage and Melilotus
plants at level 4ml for each in drinking
water for Lohmann Brown laying hens at
56 weeks of age had not significant effects
on some egg quality traits. Hence, we
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recommend further studies on these plants
at different forms and levels to determine
the best level needed to obtain the highest
egg quality for laying hens.

References
Abdollahi, M., Karimpour, H. and
Monsef-Esfehani, H. R. (2003),

"Antinociceptive effects of Teucrium
polium L. total extract and essential
oil in mouse writhing test",
Pharmacological Research, Vol. 48
No.1, pp. 31-35.

Al-Snafi, A. E. (2018), "Pharmacological

and  toxicological effects of
Heliotropium undulatum [H.
bacciferum] and  Heliotropium

europaeum-A review", Indo
American Journal of Pharmaceutical
Sciences, Vol. 5 No. 4, pp. 2150-
2158.

Al-Snafi, A. E. (2019), "Chemical
constituents and pharmacological
effects of Lepidium sativum",

International Journal of Current
Pharmaceutical Research, Vol. 11
No. 6, pp 1-10.

Al-Snafi, A. E. (2020), "Chemical
constituents and pharmacological
effects of Melilotus Officinalis- A
Review", Journal of Pharmacy, Vol.
10 No. 1, pp. 26-36.

Anwer, M. S., Mohtasheem, M., Azhar, I.,
Ahmed, S. W. and Bano, H. (2008),
"Chemical constituents from
Melilotus  officinalis",  Egyptian

Journal of Basic and Applied
Sciences, Vol. 4 No. 2, pp. 89-94.

Brant, A. W. and Shrader, H. L. (1952),
How to measure internal egg
quality? Bureau of Animal Industry,
Agriculture Research Administration,
US Department of Agriculture,
Circular PA, 202, USA.

Duh, P. D. and Yen, G. C. (1997),
"Antioxidative activity of three
herbal water extracts", Food
chemistry, Vol. 60 No. 4, pp. 639-
645.

Duncan, D. B. (1955), "Multiple rang and
multiple F-test", Biometrics, Vol. 11,
pp. 4-42.

El-Tarabany, M. S., Abdel-Hamid, T. M.
and Mohammed, H. H. (2015),
"Effect of cage stocking density on
egg quality traits in Japanese quail",
Kafkas Universitesi Veteriner
Fakultesi Dergisi, Vol. 21 No. 1, pp.
13-18.

Gerzilov, V., Nikolov, A., Petrov, P.,
Bozakova, N., Penchev, G. and
Bochukov, A. (2015), "Effect of a
dietary herbal mixture supplement on
the growth performance, egg
production and health status in
chickens", Journal of Central
European Agriculture, Vol. 16 No. 2,
pp. 10-27.

Hale, A. L., Reddivari, L., Nzaramba, M.
N., Bamberg, J. B. and Miller, J. C.
(2008), "Interspecific variability for
antioxidant activity and phenolic
content among Solanum species",

79



Al-Jebory et al. / Archives of Agriculture Sciences Journal 6(3) 73-81, 2023.

American ~ Journal  of  Potato
Research, Vol. 85 No. 5, pp. 332-341.

Karimi, E., Jaafar, H. Z. and Ahmad, S.
(2013), "Antifungal, anti-
inflammatory and  cytotoxicity
activities of three varieties of Labisia
pumila benth: from microwave
obtained extracts", BMC
Complementary and  Alternative
Medicine, Vol. 13 No. 20, pp. 1-10.

Karimi, E., Oskoueian, E., Karimi, A.,
Noura, R. and Ebrahimi, M. (2018),
"Borago officinalis L. flower: A
comprehensive study on bioactive
compounds and its health-promoting
properties", Journal of Food
Measurement and Characterization,
Vol. 12 No. 9, pp. 826-838.

Leos-Rivas, C., Verde-Star, M. J., Torres,
L. O., Oranday-Cardenas, A., Rivas-
Morales, C., Barron-Gonzalez, M. P.,
Morales-Vallarta, M. R. and Cruz-

Vega, D. E. (2011), "In vitro
amoebicidal activity of borage
(Borago officinalis) extract on

Entamoeba histolytica", Journal of
Medicinal Food, Vol. 14 No .7-8, pp.
866—-869.

Miraj, S. and Kiani, S. (2016), "A review
study of therapeutic effects of Iranian
borage (Echium amoenum Fisch)",
Der Pharmacia Lettre, Vol. 8 No. 6,
pp- 102-109.

Mladenovic, K., Grujovié, M.,
Stefanovié¢, O., Vasié, S., and Comic,
L. (2016), " Antimicrobial,

antioxidant and antibiofilm activity
of extracts of Melilotus officinalis

(L.) Pall",. The Journal of Animal
and Plant Sciences, Vol. 26 No. 5,
pp. 1436-1444.

Moline, J., Bukharovich, 1. F., Wolff, M.
S. and Phillips, R. (2000), "Dietary
flavonoids and hypertension: is there
a link? ", Medical Hypotheses, Vol.
55 No. 4, pp. 306-309.

Momen Heravi, M., Daneshmehr, S. and
Morsali, A. (2014), "Antioxidant
activity of the extracts from Salvia
officinalis,  Brassica oleracea,
Juglans regia, Melilotus officinalis,
and Crataegus oxyacantha at
different temperatures", Journal of
Medicinal Herbs, Vol. 5 No. 2, pp.
77-86.

NRC (National Research Council).
(1994), Nutrient Requirements of

poultry, 9" ed., National Academy
Press, Washington, DC, USA.

Oskoueian, E., Abdullah, N., Saad, W. Z.,
Omar, A. R., Ahmad, S., Kuan, W.
B., Zolkifli, N. A., Hendra, R. and
Ho, Y. W. (2011), "Antioxidant, anti-
inflammatory and anticancer
activities of methanolic extracts from
Jatropha curcas Linn", Journal of
Medicinal Plants Research, Vol. 5
No.1, pp. 49-57.

SAS (2012), Statistical Analysis System,
User's Guide, Version 9.1" ed., SAS
Institute Inc., Cary, N.C., USA.

Sheikh, N. A. (2017), "Phyto-
physicochemical and high performance
thin layer chromatography investigation
of  Melilotus  officinalis ~ Linn",

80



Al-Jebory et al. / Archives of Agriculture Sciences Journal 6(3) 73-81, 2023.

International Journal of Green
Pharmacy (IJGP), Vol. 11 No .2, pp.
285-291.

Singh, R., Cheng, K. M. and Silversides,
F. G. (2009), "Production
performance and egg quality of four
strains of laying hens kept in
conventional cages and floor
pens", Poultry Science, Vol. 88 No.
2, pp. 256-264.

Soltan, Y. A., Hashem, N. M., Morsy, A.
S., El-Azrak, K. M., El-Din, A. N.
and Sallam, S. M. (2018),
"Comparative effects of Moringa
oleifera root bark and monensin
supplementations on ruminal

fermentation, nutrient digestibility
and growth performance of growing
lambs", Animal Feed Science and
Technology, Vol. 235, pp. 189-201.

Tyagi, V. K. and Vasishtha, A. K. (1996),
"Changes in the characteristics and
composition of oils during deep-fat
frying", Journal of the American oil
Chemists' Society, Vol. 73 No. 4, pp.
499-506.

Wilgus Jr, H. S. and VanWagenen, A.
(1936), "The height of the firm
albumen as a measure of its
condition", Poultry Science, Vol. 15
No. 4, pp. 319-321.

81



