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The effect of different doses of dried yeastarrowia lipolytica
on production effects of turkey hens
and hematological indicators of blood

Whptyw réznych dawek suszonych dmvy Yarrowia lipolytica na efekty
produkcyjne indyczek oraz wshkaki hematologiczne krwi

Summary. The objective of this study was to determine theotiveness of different doses of
dried yeastyarrowia lipolytica in feed mixtures for turkey hens based on theuatan of their
production effects and changes of haematologiadicés of blood. The experiment was carried
out on 240 turkey hens of Big 6 line, aged from taft6 weeks. The birds were assigned to three
groups, 80 turkeys each. Turkey hens from grouid hdt receive any additive to their feed mix-
tures, while the birds from groups Il and Il rees a compound feed with 3 and 6% share of
dried yeastvarrowia lipolytica. In the 15th week of turkey hens rearing, thedobl was sampled
and hematological parameters were established(ih@er of WBC and RBC, Ht value and Hb
concentration). After the rearing, the birds wdesightered, and their carcasses were subjected to
slaughter analysis. The obtained results indida#¢ the application of the additive dried yeast
Yarrowia lipolytica in a dose of 3% positively influenced the evalatof slaughter carcasses of
turkey hens and changes of hematological indicéxoafd.
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INTRODUCTION

For almost 70 years the yeasts are used in angedl &s a valuable component of
compound feed, especially because of their nutdiiovalue (protein, amino acid or fat
composition and vitamins) [Musiat al. 2003]. In recent years, increased the possibility
of using alternative materials for the productiohnon-conventional yeast biomass.
Among them are found row materials, by-products wadte products of fats industry,
which are a good source of carbon and energy fsetlyeasts such aSandida utilis,
Candida tropicalis, Trichosporon cutaneum and Yarrowia lipolytica [Zhenget al. 2005].
Yeast of the specie¥arrowia lipolytica known as synonymouSaccharomycopsis
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lipolytica, Candida lipolytica andMycotorula lipolytica [Yu et al. 2007; Turkiet al. 2010] are
grown on culture medium with the participation afvrmaterials and waste products of fats
industry, contain about 50% of the protein and amdate in cells a significant amount of fat,
in which more than 90% of the fatty acids are umsstd fatty acids, with a considerable share
EFA (Essential Fatty Acid) — 28-44%. [Musiakt al. 2003; Petkot al. 1999; Puniyat al.
1995; Riaublanet al. 1992; Rymowicat al. 1997]. Even though they can grow on various
nutrient sources, it commonly exists in naturalitagdas well as in food products [Gdetal.
2003]. For a long time yeast are used as natusaltiyrpromoters for animals also in poultry
[Al-Mansour et al. 2011]. So far there was no studies that havempeed the application of
yeast strairY. lipolytica in the nutrition of turkey hens, so it was impott® examine whether
and what extent the addition of the yeast strdctf the results of rearing of these animals
group, as well as indicators showing state of animealth. Also it seems appropriate to ana-
lyze what dose ofarrowia lipolytica will bring the most expected results.

The aim of this study was to evaluate the efficaictwvo doses of dried yeagarrowia
lipolytica on production effects and changes hematologidalas of blood of turkey hens.

MATERIAL AND METHODS

The experiment was carried out on 240 turkey hémig6 line, aged from 1 up to
16 weeks. The birds were randomly assigned to &r@xental groups, 80 turkeys each,
allocated for 5 replications, 16 birds each. Thelbiwere kept in cages, under zoohy-
gienic conditions recommended for turkeys fattenjRgruga and Jankowski 2000].
Turkey hens from all groups had free access tcihgnwater. Group | served as a con-
trol (K) and didn’t received any experimental ade@is. The turkey hens from experi-
mental groups (DY3, DY6) were administered driedsté&arrowia lipolytica in two
various doses of 3% and 6% in feed mixtures. Birds all groups received feed mix-
tures, in which the content of nutrients was cdasiswith NCR [1994] (Tab. 1). At the
end of the experimental period {1@eek of birds life), blood was sampled for anayse
from the brachial vein of 10 birds from each groBppod was sampled to heparinized
test tubes 10 ml in volume under the supervisioa @tterinarian. Hematological tests
included the determination of white blood cells (@G)Band red blood cells (RBC) num-
ber with the manual chamber technique, after difuiin Natt-Herrick solution, hema-
tocrit (Ht) level using the microhematocrit methashd hemoglobin (Hb) content — fol-
lowing the Drabkin’s method [Pinkiewicz 1971; Felainet al. 2000].

At the end of the rearing period (16 weeks of Jiten birds from three experimental
groups were slaughtered following the LEC euthangsbtocol (all the birds from a
group/ subgroup were weighed and then chosen dogbter analysis on the grounds of
the mean values of body weight measurement). Engbkter procedure was approved by
the 1l Local Ethical Commission for Experiments lwiAnimals in Lublin (approval no.
19/2012). During the experiment, the turkey hemlbweight (taken on last day of the
each week their lives) and feed intake were recbr@@n the basis of the productive
performance, the value of the European Efficiemmek (EEI) was calculated following
the formula given below:

meanbodyweightafterrearing(kg) x liverbility (%)
dayof rearing x feedconversion(kg (kg ™)

EEI =
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Table 1. Nutrient content of the standard diets
Tabela 1. Wart& pokarmowa standardowych mieszanek
Ingredient Starter Grower 1 Grower 2 Finisher 1
(Feeding period) (1-3 week) (4—7 week) (8-12 week) | (13-16 week)
Group/Grupa k| py3ove| k |py3|pys| k |py3|pve| k |py3|pye
Wheat (%)
. 42.3|42.3|42.3/50.0{50.0{50.0| 48.8| 48.8| 48.8| 59.0| 59.0/ 59.0
Pszenica (%)
Triticale/sharps (%)
, - - - - - - | 10.010.0/10.0/10.0|10.0| 10.0
Pszenyto/sruta (%)
Soybean meal (%)
. ) 44.2141,2|38.2|35.3|32.3| 29.3| 26.3| 23.3/ 20.3| 13.8/10.8| 7.8
Sruta sojowa (%)
Rapeseed oil cake (%)
- - - | 50| 50/ 50 6.0 6.0 60 9]0 90 9.0
Makuch rzepakowy (%)
Potato protein (%)
. . . 5.0| 5.0| 5.0 - - - - - - - - -
Biatko ziemniaczane (%)
Soya oil (%)
. 30| 3.0/ 3.0 50 50 50 4,0 40 40 40 40 40
Olej sojowy (%)
Fodder chalk (%) L
18| 18| 1.8 15 1% 15 1j7 17 17 15 L5 [1.5
Kreda pastewna (%)
Yeast (%)
L - |30l 60 -| 30 60 - 30 6 3|0 60
Drozdze (%)
Cytromix Plus (%) 0.2| 02| 0.2 02 0.2 OpR 02 02 02 0.2 p.22]0.
Farmix} (%) 35| 35/ 35 3.0 30 3p 30 30 30 25 p55|2.
Nutrient composition — Sktadniki agwcze
Crude protein (CP) (%)
. 23.1 20.1 21.1 19.39
Biatko surowe (%)
ME, kcal - kgt
- 2800 3000 3100 3200
EM, kcal - kg
Lysine (%)/Lizyna (%) 1.11 1.81 1.45 1.25
Methionine + Cysteine (%) 1.11 1.00 0.91 0.82
Metionina + cysteina (%)
Tryptophan (%) 0.35 0.40 0.30 0.25
Tryptofan (%)
Calcium (%)/Wap (%) 1.25 1.22 1.22 1.20
Phosphorus (%) 0.60 0.58 0.50 0.50
Fosfor (%)

1 Cytromix Plus — citric acid, fumaric acid, phosphacid (62%)
2 Farmix — the mineral and vitamin premix providee fiollowing per kilogram of diet — 3 000 000 IU of
vitamin A; 900 000 IU of vitamin B 10 000 mg of vitamin E; 500 mg of vitamirg;K700 mg of vitamin B
2000 mg of riboflavin; 1200 mg of vitamingB6 mg of vitamin By 400 mg of folic acid; 72 mg of biotin; 15

000 mg of niacin; 120 000 mg of choline; 4200 mgalcium pantothenicum; 30 000 mg of Mn; 18 000 mg
of Zn; 12 000 mg of Fe ; 3000 mg of Cu ; 200 m¢ 60 mg of Se; 40 mg of Co; 15 g of Ca.
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Numerical data achieved were subjected to a statisanalysis, by determining
mean values and standard errors of the means 8satigtica ver. 6.1 software, accord-
ing to the model:

Yi=u+ai+ei
where:u — overall mean
ai — influence of the oil additivé= 1,
ei — random error.

The significance of differences between means vedsrohined with the one-way
analysis of variance test ANOVA, at significancedis of 0.05.

RESULTS AND DISCUSSION

Yeasts can be used as a natural growth promotepotdtry and other livestock [Al-
Mansouret al. 2011]. The use of yeast in feed mixtures for chitk[Ignacio 1995; Oni-
fadeet al. 1999; Al-Mansouret al. 2011] and piglets [Kasprowicz-Potocka 2009] may
influence for better weight gain of animals. Unéorately, there are few studies describ-
ing the impact of the yea¥arrowia lipolytica on animal growth, biochemical and hema-
tological indices.

Table 2. The productivity of turkey hens
Tabela 2. Efekty produkcyjne indyczek

) Groups/Grupy P
Item — Wskanik K [ DY3 [ Dve value
Body weight/week of life/Masa ciata/tyd#ieycia, kg
1 0.184 +0.001 0.183 +0.001 0.185 +0.002 NiS
7 2.35+0.18 2.32 +0.19 2.27 +0.22 NS
8 3.21 +0.17 3.04 +0.25 3.29 +0.19 NS
9 3.99 +0.27 3.51 +0.24 3.69 +0.32 NS
10 4.91 +0.24 4.44 +0.37 4.46 +1.28 NS
11 5.5410.38 5.28°+0.44 5.08+0.48 *
12 5.99 +0.42 5.95 +0.30 5.53 +0.31 N$
13 7.12 +0.45 6.75 +0.51 6.61 +0.43 NS
14 7.81 +0.47 7.23 £0.50 7.21 +0.32 N$
15 8.08 +0.45 8.03 +0.53 7.67 +0.39 N$
16 8.460.44 8.48+0.58 8.18+0.33 *
Body weight gains/Przyrosty masy ciata, kg
1-7 wk 2.17 +0.09 2.13+0.11 2.08 +0.08 NS
7-12 wk 3.64+0.30 3.63+0.26 3.28+0.29 *
12-16 wk 2.47 +0.21 2.50 +0.44 2.63 +0.34 NS
Feed intake, kg/bird/day
Spaycie paszy, kg/szt./dzie 0.201 0.207 0.202 NS
Feed conversion ratio,
Zuzycie paszy, kg/kg 0-16 2.680 2.760 2.805 NS
EWW pts 281.85 273.36° 259.76 *

a, b — values in the same rows with different tettéffer significantly at £ 0.05/ wartéci w wierszach
oznaczone rnymi literami rénia si¢ istotnie przy p< 0.05
*p<0.05
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At the initial fattening period, rearing effects tife turkey hens receiving dried
yeastsYarrowia lipolytica addition in their feed mixture were not signifitlgrdifferent
from those obtained for the control birds (Tah.Sarting from the 11 week of rearing
the body weight of turkey hens receiving yeastasal6% was significantly (R 0.05)
lower — 5.09 kg, than in the group with 3% additmfnyeastYarrowia lipolytica (5.21
kg). During the whole experiment turkey hens reioghadditive of yeast in an amount of
3% (DY3) had higher body weights compared to bfrds the group DY6 (6%). Ana-
lyzing the final body weight of turkey hens {Léeek of life), it was found that the birds
from the group DY3 achieved a similar body weigi# the birds from the control group.
In case of body weight gains during the period leetw7-12 week of birds life, there
was statistically significant differences betweethlexperimental groups, respectively 3.63 kg
(DY3) and 3.26 kg (DY6). Furthermore, the analydithe European Efficiency Index (EEI)
shows that both experimental groups had significgft < 0.05) lower value of this index
compared to the control group (K), respectivelBi#0 and 22.09 points.

Table 3. Results of slaughter analysis of turkeyshadter 16-week rearing period
(% body weight prior to slaughter)
Tabela 3. Wyniki analizy rzeej indyczek po 16 tygodniach odchowu (% masy getad ubojem)

Parameter Experimental group/Grupy dwiadczalne| P value
Cecha K DY3 DY6 Wartas¢ p
i q
Dressing percentage, 6 o, g4 80.64 79.44 NS
Wydajnai¢ rzezna, %
Breast muscle, % 18.81 18.62
Migsien piersiowy, % 20.64+1.45 +0.65 +0.85 NS
Femoral muscle, %
Micsien udowy, % 8.41+0.99 7.78:1.00 6.74+1.20 NS
Shank muscle, % .
Micsiei podudzia, % 7.26+0.34 | 7.08+0.53 | 6.18+0.46
Liver/Watroba, % 1.34+0.07 1.050.06 1.0+0.10 NS
StomachZotadek, % 1.30+0.11 0.88t0.03 0.92+0.14 NS
0.35 0.32
0,
Heart/Serce, % 0.42+0.01 +0.025 +0.045 NS
Abdominal fat, % 0.48% .
Ttuszcz sadetkowy, % +0.08 0.42£0.21 | 0.41:0.24

a, b — values in the same rows with different tettéffer significantly at g 0.05 / wartéci w wierszach
oznaczone rnymi literami rénia si¢ istotnie przy p< 0,05
*p<0.05

Results of slaughter analysis presented in Taldbd®v that additive of dried yeast
Yarrowia lipolytica mostly had no significant effect on the analyzkdighter traits of
turkey hens.Only share of shrank muscles from both experimegtaiips — DY3 and
DY®6, were significantly (< 0.05) lower compared to the control group respebtiby
2.90 and 16%Similar situation was with the share of abdomimalifi both experimental
groups, which also was statistically lower thathie control group (by 13.4 and 15.5%).
Similar results were obtained by Savageal. [1985], finding that supplementation of
yeast cultures reduces the fat content of the saesaof turkey hens.
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Table 4. Hematological parameters in blood of tytkens
Tabela 4. Parametry hematologiczne krwi indyczek

Experimental groups/Grupy éleiadczalne P value
K DY3 DY6 Wartas¢

3.08+0.07 | 6.09+0.09 3.88+0.08 *

Item/Wskanik

Red blood cells
Krwinki czerwone, 18 - It
White blood cells

Krwinki biate. 107 - It 31.39#0.32| 30.29+2.47  30.87 +0.25 NS
Hemoglobin/Hemoglobina, g 21| 7.79+0.56 | 7.68+0.66 | 8.02+0.77 *
Hematocrit/Hematokryt, % 33.42+0.56 35.67 +1.835 .934t1.26 NS

a, b — values in the same rows with different tettéffer significantly at i 0.05 / a, b — wartei w wier-
szach oznaczonezdymi literami r@nia sie istotnie przy p< 0,05
*p <0.05

Essential element in the evaluation of efficienéadditives in animal nutrition may
be the course of metabolic processes, which isesgpd in changes of biochemical and
hematological indices of blood [Ganong 2005]. Rissobtained for contents of hemato-
logical indices of turkey hens blood corresponchwisults of other authors [Konciodti
al. 1999; Ozsoy and Yalcin 2011]. The results obtiire the experiment indicate a
significant effect of the addition of yeagarrowia lipolytica to improve red blood cell

indicesnamely thencreased hemoglobin level in the group DY6 arel tamber of
red blood cells RBC in the group DY3, compared le bther experimental groups
(Tab. 4). This indicates beneficial effects of yedarrowia lipolytica to improve the
erythropoietic process. Yeast are a valuable soafrceitrients such as iron and copper,
which are components of blood cells [Andresvsl. 1999].

CONCLUSIONS

1. The obtained results of evaluation of slaughsecasses and hematological indi-
ces indicate a better usefulness in nutrition tytkens dried yeasarrowia lipolytica at
a dose of 3%.

2. The addition of yeaarrowia lipolytica to feed mixture have a positive effect
on reducing the percentage content of abdominah fiite carcasses of turkey hens.
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Streszczenie Celem bada byto okrelenie skutecznii réznych dawek suszonych diry Yar-
rowia lipolytica w mieszankach paszowych dla indyczek na podstafektéw produkcyjnych
i zmian wartéci wskanikéw hematologicznych krwi. Bwiadczenie przeprowadzono na 240
indyczkach typu Big 6, utrzymywanych od 1. do 1Gadgniazycia. Ptaki podzielono na trzy
grupy po 80 sztuk w kalej. Indyczki nalggce do grupy | nie otrzymywatyadnego dodatku do
mieszanki paszowej, podczas gdy ptaki z grup lll dtrzymywaty mieszank paszow z 3% i 6%
udzialem suszonych drdzy Yarrowia lipolytica. W trakcie déwiadczenia kontrolowano przyro-
sty ptakOw oraz sprycie i wykorzystanie paszy. W 15. tygodniu odchdmayczek pobrano krew,
w ktérej oznaczono wskaiki hematologiczne (liczha WBC i RBC, waftoHt oraz sgzenie Hb).
Po zak@czonym odchowie ptaki ubito, a tuszki poddano amalizeznej. Uzyskane wyniki wska-
Zuja, ze zastosowanie dodatku suszonychzdig Yarrowia lipolytica w dawce 3% pozytywnie
wplyneto na efekty oceny rzeej indyczek oraz wskaiki hematologiczne krwi.

Stowa kluczowe:indyczki, dra.dze, Yarrowia lipolytica, efekty odchowu, krew



