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ABSTRACT

The aim of the current work was to examine the influence of Bulgarian phytoproduct VemoHerb T (dry extract
of Tribulus terrestris —TT) on laying productivity of Japanese quails (Coturnix coturnix japonica) and their egg
morphological and sensor properties. A trial was organized with 52 female and 16 male Japanese quails from the breed
Faraon at the age of 44 days randomly divided in four groups — control and three experimental groups, 13 female and
4 male each. All birds were fed ad libitum the same compound feed for Japanese quails. The trial lasted 10 weeks. The
experimental groups received with the drink water the tested product in following daily doses: 4mg/kg body weight
(10weeks); 10mg/kg body weight (the first 5 weeks of the trial); 10mg/kg body weight (10 weeks) for I¢, 11, TII™
experimental groups respectively.

The addition of TT-extract improved significantly the laying productivity. It was found significant higher values of
egg weight, albumen - and yolk weight in quails from II" and III" experimental groups. There was a tendency to
increase the egg shell weight and egg shell thickness in all treated groups in comparison to the control group. The use
of VemoHerb T did not aggravate the sensor properties of the quails’ eggs.
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PE3IOME

Henra Ha Hacrosmiata paboTa Oemie ma ce mpoydn BiIusHHETO Ha bearapckms ¢utonpomykr VemoHerb T (cyx
excTpakT ot Tribulus terrestris —TT) BbpXy HOCIMBOCTTA Ha STIOHCKH IBIITBIBIHN, KAKTO U BBPXY MOP(HOIOTHIHUTE
¥ OpTaHOJICNTHYHH KauyecTBa Ha sifaTa UM. bemre mpoBeneH omuT ¢ 52 jkeHCKH U 16 MBXKH SMOHCKA IThAITBIBITN
(Coturnix coturnix japonica) ot mopozmara @apaoH Ha 44 THEBHA BB3pACT, pa3NpeIeiICHN B YSTHPH TPYTIH-KOHTPOITHA H
TPH OITUTHH, 110 13 KEHCKU U 4 MBXKH Besika. OnuTsT mpoaboku 10 ceqmunu. Benakn nruin momyvasaxa ad libitum
€/IMH ¥ ChIIl KOMOMHMpPaH (ypax 3a TpANBIBIN. KBbM MuTeiiHaTa BO/Ia HA ONUTHUTE NTUIH Oetiie 100aBsH eXKeAHEBHO
W3MATBAHUA TMPOAYKT B cleqHuTe THeBHH 103u: 4mg/kg sxmuBa maca (10cenmurtn); 10mg/kg sxuBa maca (repBuTe 5
cenmurn ot onuta); 10mg/kg >xmBa maca (10 ceqmunn) crotBeTHO 32 [*, [P 1 III™ onwrHM rpymu. JoGaBkara Ha
ekcTpakT oT TT momoOpsiBa 1OCTOBEPHO HOCIMBOCTTA HAa NMTHIMTE. YCTAHOBEHO OCIIE CTAaTHCTHYECKH JOKA3aHO
HapacTBaHE Ha sIHYHATAa Maca, Macara Ha OenThKa W XbIThbKa. HaOmromaBana Oelie TEHACHIMSA HA yBEIHMYaBAHE
Macara U fe0eTMHaTa Ha Ha YepymKara IIpy NTHINUTE OT BCUYKH OMUTHH I'PYIH B CPABHEHHE C TE3H OT KOHTPOJIHATA.
[punoxenuero Ha VemoHerb T He BomaBa BKyCOBHTE KadecTBa Ha SHIIaTa.

KNMKOYOBW OYMMU: Tribulus terrestris, SMOHCKM MbAMbAbLM, HOCAIMBOCT, KAYECTBO Ha AlLaTa
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NnoAPOBHO PE3IOME

CBBpeMEHHOTO JKUBOTHOBBJICTBO BKJIIOYBA
(UTOOHOTHITE KATO 3aMECTUTENN HAa aHTHOMOTHUIIUTE
1 JAPYTH aJONaTHYHHA METUIMHCKH Tpenapard, KOeTo
ce OBJDKU J0 TONsiMa CTENeH Ha OMACEHUATa CBBP3aHH
¢ OakrepuanmHara pesucTeHTHOCT. durodmoTHIUTE Ca
MPOAYKTH OT PACTUTEICH MPOMU3XON M IPEIU3BHKBAT
BCE TMIO-TOJIIM HHTEPEC Cped H3CIeN0BATeIUTe U
JKUBOTHOBBJIUTE. TaKbB MPOAYKT € OBIATapCKUAT CyX
eKCTPakKT OT EAHOTOAMIIHOTO TPEBUCTO pPACTEHHE
Tribulus  terrestris ¢  TBProBCKO HAMMEHOBAaHHE
VemoHerb T, npoussoactso Ha ¢pupma Vemo-99, OO/,
Coduwust, Beirapus. Toii ¢ Gorar Ha OMOJIOTHYHO AKTHBHH
cyocraniun:pypoCTaHOIOBH  CANIOHUHH  (IPEAMMHO
MIPOTOMOCIIMH U IPOTOTPALIMIINH ), TAHIHH, (NIABOHOHTH,
mmko3uan U gap. [Ipe3 mepmoma OKTOMBPH-IEKEMBPH
2008 rogurHa Oerie MPOBEICH HAy4YeH eKCIIEPUMEHT ¢ 52
JKEHCKH U |6 MBXKH TIOJIOBO 3PEJIH AMOHCKU IThAITbABIN
(Coturnix coturnix japonica) or mopomara dapaoH
C Ien ycTaHOBsiBaHe Ha BimsHMEeTO Ha VemoHerb T
BBPXYy SAHYHATAa MPOXYKTUBHOCT, MOP(OIOTHIHNTE
U OpraHoJIENITUYHM KadecTBa Ha suuara. lltunure
0gxa OTMICKIAHH B MPEKECTH ETHOCTAKHU KIIETKH
U paslpefeNicHd B YETHPH TPYNH - KOHTPOIHA U TPHU
ONUTHHU, MO 13 JKeHCKH M 4 MBXKKH BcCska.OmUTHT
npoxsku 10 ceamuii. Bermuku rpymnu morydaBaxa einH
U CBII KOMOMHHpPaH (pypak 3a pasIUIONHU IBINBIBIIH.
KbM nuteitnaTa Boma Ha ONUTHUTE Ipynu Oerre 100aBsSH
©KEIHEBHO W3MHUTBAHUS MPOAYKT B CICTHHUTE THEBHH
nosu: ™ onurHa — 4mg/kg xuBa Maca B NPOJbIDKEHUE
Ha 10 ceamunu; 11P* onurHa — 10 mg/kg »xuBa maca mpe3s
I'bpPBUTE NET cenMuLM Ha onuta u [11™ orutHa - 10mg/kg
JKUBa Maca B poabbkenne Ha 10 ceaqmunm. [1o Bpeme Ha
oruTa Oemre KOHTPOJIUpPaHa €KeIHEBHO HOCIMBOCTTA.B
naganoro (II"* cemmumnia), cpenara (V'™ cenMuiia) U Kpas
(X™ ceqmunia)na onuta Ha S0 stiima oT rpyna, CbOMpaHu
B IPOIBJDKEHUE HA HAKOJKO TOCIIEAOBATEIHU JTHU Osxa
M3MEPeHH: Maca Ha SHIeTo, Maca Ha )KBJITHhKa U OEITHKA,
Maca Ha dYepymkara, WHAEKC Ha Qopmara, nebennHa
Ha uepynkara, Xad eIUHUIM U LBSIT HA KbIATHKA ( 110
Roche). B kpast Ha onuTa Oelie mpoBeeHa JAerycTaius
Ha 80 BapeHU B IpoabDKeHue Ha 4min sitna (mo 20 ot
rpyma) oT aecetuMa aymu. Jlo6aBkara Ha €KCTPakKT OT
TT momoOpsiBa TOCTOBEPHO HOCIMBOCTTA HA MTHUIIUTE.
He ©0sixa KOHCTaTHpaHW CTaTUCTHYECKH IOCTOBEPHHU
M3MEHEHHS Ha M3CJICABAHUTE MapaMeTpH Mpu J100aBsHE
Ha 4mg/kg uBa mMaca//ieH OT U3MUTBaHUs HPOayKT (1™
onutHa rpyma). [Isansasoure ot 117 1 [11™ onutHa rpymm
“Maxa CTaTUCTUYECKH OKa3aHU MO-BUCOKAa HOCIHBOCT,
AYHA Maca, Maca Ha OelThKa M KBIThKA B CPaBHEHHE C
Te3W OT KOHTpONHATa u [* onuTHa rpyma. HabmrogaBana
Oerrie TEHACHINS Ha YBEJIIMYaBaHE MacaTa M JebeInHaTa
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Ha YepyrKara MpH NTHUIUTE OT BCUYKH ONUTHH TPYIHU B
CpPaBHEHUE C Te3U OT KOHTposHara. He 0sxa ycTaHOBEeHH
pas3yinuus 10 OTHOIIEHHE Ha IT0Ka3aTesMTe MHAEKC Ha
¢dopmara, eauHULIM Ha Xad W LBAT HA XKBJITHKA MEXKILY
siiliara Ha MbANBABLIUTE OT ONMUTHUTE M KOHTPOJIHATA
rpynu. Ilpunoxenuero na VemoHerb T He BiomaBa
BKYCOBHTE KauecTBa Ha siinara.

INTRODUCTION

The main research interest in the recent years accentuates
on the ecological animal production [6,13,15] and organic
technologies of animal raising [8,9,10]. The modern
animal husbandry incorporated natural feed additives as
substitute for nutritive antibiotics and other allopathic
medicine largely due to concerns over bacterial resistance.
Such additives are phytobiotics. They are products of
plant origin added to the feed or to the drink water in order
to improve performance, gut health and immunity [11].
To this group of products belongs Bulgarian dry extract
of the annual herb Tribulus terrestris (Zygophyllaceae)
commercially known as VemoHerb-T, produced by the
firm “Vemo 99” Ltd, Sofia. It is made from the whole
aerial plant’s part harvested during the flowering period
by extraction in water-ethanol mixtures. The TT extract
is easy soluble in water and has strong bitter taste. The
biologically active substances of VemoHerb T are:
steroidal saponins of furostanol type determined as
protodioscin (55 to 65%); dubbing substances, calculated
as tanin (not more than 10%); flavonoids, determined
as rutin (not more than 10%).The qualitative indices of
this product are controlled in accordance with company
documentation [17]. TT extract improves the reproductive
functions [4,7], productivity [17,18] and health [5,14] in
animals.Our earlier studies demonstrated positive effect
of VemoherbT addition on the laying capacity and egg
quality in hens [2,3] and Guinea fowls [12]. To our
knowledge there are no information regarding the effect
of TT supplementation on this parameters in quails.

The objective of the current study was to examined the
influence of VemoHerb T supplementation on laying
productivity in Japanese quails and on their eggs’
morphological and sensor properties

MATERIALS AND METHODS

The study described in the present paper was conducted
in October-December 2008 in the Experimental base of
the Agricultural University, Plovdiv, Bulgaria with 52
female and 16 male Japanese quails (44 days old) from
the breed Faraon, kept in cages. The poultry are randomly
divided into four groups: control and three experimental
groups, 13 female and 4 male in each. The duration of
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Tablel Composition and nutritive value of the compound feed for Japanese quail
Tab61.1 KoMIOHEHTeH 1 XUMUYESH ChCTaB HA KOMOMHUPAHUS Qypax 3a MbINbIbIH

Ingredients %
Maize 62.0
Soybean meal (44CP) 20.0
Fishmeal (60%CP) 4.5
Sunflower expeller (27%CP) 5.0
Limestone 7.0
D-C-P 1.0
Salt 0.2
L lysine 0.2
DL methionine 0.1
Total 100%
Die diet contains: %
Crude protein 18.6
Lysine 0.115
Methionine 0.74
Table Calcium 3.12
Phosphorus, total 0.65
Metabolizable energy, MJ/kg 11.5

the trial was 10 weeks. All birds were fed ad libitum the
same compound feed for Japanese quails (Table 1). The
fodder nutritive value was determined by the Weende
analysis. The experimental groups received VemoHerb T
with the drink water in following daily doses: 4mg/kg
body weight for a period of 10 weeks (I group); 10mg/
kg body weight during the first fife weeks of the trial (II"¢
group); 10mg/kg body weight for a period of 10 weeks
(11 groups).

Daily laying intensity and capacity were controlled. Daily
laying intensity were calculated by the formula:

I =Nex100/Nd, where I is laying intensity, Ne — number
of eggs/day, Nd — quails’ number;

Fifty eggs from each group, laid within few consecutive
days were taken at the start (at the beginning of II"! week),
in the middle (V" week) and at the end (10 week) of the
experiment and following measurement were made:

- The weight of the egg, yolk and egg shell with the
shell membrane were measured with electronic scales
OHAUS

2000 within 0.01g;

- The albumen weight was determined for greater
precision in the following way: the sum of the shell
weight and the yolk weight was deducted from the value
of the egg weight;

- Form index was calculated by the formula: I =d/
Dx100, where d is the small egg diameter and D — the
big egg diameter;

- Haugh unit was calculated by the formula: HU=100lg
(h +7.17 — 1.7W %37) using his method (1937), where h
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is the height of the thick albumen (in mm); W — the egg
weight;

-The shell thickness (in mm) without the shell membrane
was measured by a micrometer Amer 25EE;

Visually was measured the egg color (according to the
15 Roche Color Fan having 15 degrees scale) and the
albumen color as well as the presence of any blood stains
and other not typical inclusions in them.

At the end of the trial 80 eggs boiled for 4 min (20 from
each group) were tasted by the ten people who were
given sampling cards prepared in accordance with the
requirements of BDS 4336-73 [1]. The taste and smell
of the boiled eggs was determined while the eggs were
warm.

Statistical analysis of the obtained results was performed
using Software product Excel 7f. All values are presented
as mean + SEM.

RESULTS AND DISCUSSION

Figure 1 presents the weekly average values of quails
laying intensity from control and experimental groups.
Laying intensity in II1" and III" experimental group was
higher during the 3 (P<0.001), 4" (P<0.001), 7" (P<0.05)
and 8" (P<0.05) week of the trial relatively to control and
I#* group. First and III" group had significantly higher
laying intensity at 6% (P<0.05) and 9" (P<0.05) week as
compared to control group. During the last week of the
experiment only I1" group surpassed significantly laying
intensity of the control group. Peak laying intensity was
lowest in control (85.71%) and I** group (86.90%) at 5%
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Table2. Laying capacity and laying intensity of quails from the control and experimental groups
Ta6nuia 2. HocauBOCT ¥ MHTEH3UBHOCT HA CHACSHE HA ITBAMBIBIUTE OT KOHTPOJIHATA M OMTUTHA IPYITH

Parameters/Ilokazarenu Control group Group Iexp. Group II Group III
KonTponna rpyna
n=13
Laying capacity, egg number/hen 44.80+3.65 49.76+1.90  55.28+2.11  57.92+2.83
ala2bl blb2 alcl a2b2cl
Laying intensity (%) 70.64+3.63 71.62+3.08  81.46+2.27 82.47+2.64
ala2 a3bl albl a2a3
Significant in each row: a - p<0.001; b - p<0.01; ¢ - p<0.05
%
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Figure 1. Laying intensity dynamics of quails from the control and experimental groups

CI)I/Ipra 1. I[I/IHaMI/IKa Ha HOCJIMBOCTTA HAa MIbANBABUUTE OT KOHTPOJIHATA U OIMIUTHA I'PyIIU

week, and highest — in III'"* group (94.51%) at 4" week.
The most abrupt fall of laying intensity (11.91%) was
observed in I1T" group, whereas the laying intensity in the
other groups declined gradually . The obtained in the I1I*
group sharp decrease of laying intensity at the end of the
trial could be due to physiological fatigue of the ovaries
by the supplemental TT extract. Analogical date reported
other authors in hens (2) and Guinea fowl (12) given 10
mg/kg body weight/day VemoHerb T for a period of 12
weeks. Tribulus terrestris addition should not continue
more than 6-7 weeks in laying poultry.

All treated groups had higher overall laying intensity
(P<0.05; P<0.001; P<0.001 for ILII™ and II¢
experimental group respectively) and higher average
value of laying capacity (P<0.01; P<0.001; P<0.001 for
3,11 1 treated group respectively) across the trial than
in control group (Table2). The obtained results were in
agreement with the date of Surdjiiska et al. (16) who
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observed a tendency to increase the laying intensity in
hens fed TT supplemented diet in dose 10 mg/kg body
weight /day for 3 weeks.

The egg morphological characteristics of the control and
experimental groups can be found in Table 3. There were
no differences about the egg weight between control
and I** experimental group throughout the whole trial.
This parameter was significantly higher in 11" and I1T*
group in comparison to control and I* group regarding
all measurements. The values of albumen weight of the
birds from 11" experimental group increased significantly
to the control (P<0.001, P<0.001, P<0.01 at start, in the
middle and at the end of the trial resp.) and to the I*
group (P<0.001; P<0.001; P<0.05 during the I¥, 11", and
I measurement respectively).The same parameter had
similar change in birds from III"* experimental group. It
was found the following significant enhancement of yolk
weight: between control and I1" group (P<0.05, P<0.001

Journal of Central European Agriculture Vol 11 (2010) No 4
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Table.3. Morphological characteristics of quails’ eggs from the control and experimental groups
Tabauna 3. Mopdonornuna xapakTepucTHKa Ha sIHIA OT IbAIBABIN OT KOHTPOJIHATA U OITUTHA TPYIIH

Parameters Egg Shape Albumen  Haugh Units Yolk Yolk Egg Egg shell
weight, g index, % weight, g weight, g color shell thickness,
Roche weight, mm
g

Controll
group
Start of 11.06+0.24  78.23£1.3 5.83+ 97.75£0.64  3.74£0.0  10.92+0.  1.49+0.  0.18+0.005
experiment ala2 6 0.12ala3 al 9alcl 27 05
n=50
Midle of 12.93+0.18  78.69+0.9  6.53+ 98.99+1.53  4.46+0.1 10.1740.  1.89+0.  0.19+0.004
experiment blb2 8 0.14a2a4 ¢l 1 24 08
n=50
Final of 13.26+0. 17  77.63+0.7 6.75+ 103.1£1.15  4.55£0.0  8.77+ 1.96+0.  0.21+0.01
exsperiment a3 6 0.14bla5 alcl 9 a2bl 0.41 12
n=50
Exp.group I
Start of 11.2240.17  78.29+1.2 6.20+ 96.67£0.74  3.49£0.0  9.57% 1.53£0.  0.21+0.003
exsperiment  ada7 4 0.12a6b2 a2 7 a3a4 0.27 05
n=50
Midle of 13.09+0.18  78.39+0.4  6.34+ 99.43+£1.02  4.36+£0.1  8.55+ 1.90+£0.  0.22+0.06 a
experiment aScl 2 0.13a7a8 cl 1c2 0.15 07
n=50
Final of 13.24+0.44 78.61£0.9 6.96+ 102.7£0.93  4.26+£0.1  8.75+ 1.99+£0.  0.22+0.07
experiment a6a8 4 0.11¢c1b3  a2cl 5a5b2 0.29 13
n=50
Exp.group II
Start of 12.78+0.28  77.40+ 6.98+ 96.78+ 4.15+ 9.92+ 1.65£0.  0.23+0.003
exsperiment  ala4 0.33 0.16ala6  0.44 a3bl 0.13a3cl  0.40 20
n=50
Midle of 13.83+0.22  79.15+£0.6  7.18+ 101.10+£1.03  4.93+ 9.78+ 1.92+0.  0.24+0.009
experiment aSbl 7 0.13 a2a7 0.12¢c2 0.41 08
n=50
Final of 13.78+0.2 78.59+£0.6  7.33+ 103.84+0.88 4.91+ 9.15+ 1.94+0.  0.25+0.09
experiment a6 7 0.13blcl  a3bl 0.08 a2b2  0.39 c2 25
n=50
Exp.group
I
Start of 13.06+0.11  78.15+ 6.87+ 97.40+ 433+ 10.40+0.  1.66+0 0.23+0.002
exsperiment  a2a7 0.88 0.16 a3b2  0.67 a4 0.12 al 35 04
n=50 a4
Midle of 13.93+0.23  78.55+ 7.41% 104.80+£1.23  4.65+ 10.23+ 1.89+0 0.25+0.009
experiment b2cl 0.83 0.12a4a8 as 0.17 0.21 a3 11
n=50
Final of 14.3240.27  78.99+ 7.53+ 104.14£0.97 5.07+ 9.67+ 2.14+0 0.25+0.07
experiment a3a8 0.91 0.15a5b3  ad4a$ 0.13a5b1 0.41c3 15
n=50

Significant in each column: a - p<0.001; b - p<0.01; ¢ - p<0.05

during the I** and 111" measurement respectively); between
I# and 11" group (P<0.001, P<0.05, P<0.01during the I*,
1™ and 1" measurement respectively); between control
and TIT" group (P<0.001, P<0.01 during the I and III*
measurement respectively), between I* and III* group
(P<0.001 during I** and 11 measurement).There was a
tendency to increase the egg shell weight and egg shell
thickness in all treated groups in comparison to the control
quails. Probably the increased values of the aforesaid egg
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morphological parameters in treated groups were due
to the improve ovary activity and overall stimulation of
vitality and metabolism (17) caused by protodioscin (
the main active components of TT, which increase the
estrogens value). The use of TT extract did not chance
significantly the form index, Haugh unit and yolk color.
Our results about egg morphological characteristics were
in accordance with the date obtained from other authors
(2, 3) in hens received TT extract in dose 10mg/kg body
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weight for a period of 12 and 8 weeks respectively.

The visual evaluation of the yolk and albumen color did
not establish any deviations from the normal color of the
quails’ eggs in all groups. The eggs from all groups did not
have any blood stains and other not typical inclusions.
Boiled egg sampling did not demonstrate any difference
in the egg taste and odor. It is noteworthy that the strong
bitter taste of the tested product was not transferred into
the eggs following 10 weeks long addition. This was in
agreement with the study of Grigorova and Kashamov
(3) concerning table eggs from hens receiving VemoHerb
T in dose 10 mg/kg body weight/day for a period of 8
weeks.

CONCLUSIONS

The addition of 4mg/kg body weight /day VemoHerb T
for a period of 10 weeks did not change significantly the
studied parameters except the average value of laying
capacity (P<0.01).

The supplementation of the tested product in a dose of
10mg/kg body weight/day for a period of 5 weeks (I
experimental group) and 10 weeks (III" experimental
group) improved significantly the average value of laying
intensity and capacity, egg weight, albumen and yolk
weight.

There was a tendency to increase the egg shell weight and
egg shell thickness in all treated groups in comparison to
the control quails.

Neither group exhibited any deviations from the normal
yolk- and albumen color of quails’ eggs. The eggs from
the all groups did not have any blood stains and other not
typical inclusions.

The use of the tested product did not aggravate the sensor
properties of quails’ eggs.
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