VK 636.5.085.25

COMPARISON OF NUTRIENT DIGESTIBILITY AND ENERGY
UTILIZATION OF WHEAT, BARLEY AND HULL-LESS BARLEY IN
BROILER CHICKEN FEEDING

J. Barteczko', O. Lasek’, R. Augustyn’, V. Vlizlo®

'Department of Animal Nutrition, University of Agriculture in Cracow
*Institute of Animal Biology, Ukrainian academy of Agrarian Science

Key words: BROILER CHICKENS, WHEAT, BARLEY, HULL-LESS BARLEY,
DIGESTIBILITY, ENERGY AND NITROGEN UTILIZATION

Introduction

Wheat and barley are just inexpensive source of energy for poultry, however use of barley
should be limited because of high content of non-starch polysaccharides (NSP) and B— glucans
(Saki, 2005). In poultry nutrition it is necessary to take into consideration crude protein and energy
contents but especially crude fibre content when replacing in diet of wheat by mixtures with barley
(Hetland and Svihus, 2001). Furthermore nutrient utilization depended on dietary and detergent
fibre and also the amount and type of antinutritional factors contained in cell wall of cereals (Virkki
et al., 2005). Non-starch polysaccharides are responsible for increasing intestinal content viscosity,
inhibition of enzymes diffusion and nutrient absorption decreasing (Yin i in. 2001). Negative
correlation between energy value of mixtures with high content of fibre and obtained performance
was found (Hetland et al., 2002). Therefore, it is important to detremine metabolizable energy and
nutrient digestibility of feedstuffs (Hetland et al., 2003). Increasing the crude fibre content in diet to
about 1% above recommended level caused decrease of energy utilization coefficient by about 4%
(Barteczko, 1988).

The aim of the study was to comparison the nutrient digestibility and energy utilization of
wheat, barley and hull-less barley in broiler chickens.

Materials and methods

The experiment was carried out on fifteen broiler chickens line Ross 308 at the age of 14-42
days. Broilers were divided into 3 groups of 5 birds each and were fed ad libitum a diet with 70% of
wheat grain (Vinjett cultivar) in 1* group, 35% of wheat + 35% hull-less barley (Rastik cultivar) in
2" group and 35% of wheat + 35% barley (Stratus cultivar) in 3" group. Diets were supplemented
with soybean meal, fish meal and vitamin-mineral premix.

In vivo digestibility was measured by a standard method (combined) on 42 days old birds.
Crude protein (CP) digestibility was calculated using the oa-amino nitrogen method (N-o-NH;)
(Pahle et al., 1985 modified by Barteczko et al., 1993). During digestibility trial nitrogen retention
(RN) and apparent metabolizable energy corrected to zero nitrogen balance (AMEy) were measured

The chemical composition of the diets and feaces was determined according to standard
method (AOAC, 2000). Furthermore, starch (Faisant et al., 1995), detergent fibre- NDF, ADF and
ADL (Goering and Van Soest, 1970) as well as dietary fibre- IDF (insoluble dietary fibre) and SDF
(soluble dietary fibre) (Englyst and Cumming, 1988) were determined.

Data were evaluated statistically by the one way analysis of variance using SAS (1996).
Differences between treatment means were tested using Duncan’s test.

Results

The chemical composition of grain is given in Table 1. The content of basic nutrients, as
well as starch, dietary and detergent fibre fractions were different among cereals. The highest



content of crude protein was found in hull-less barley (166 g/kg DM) but the lowest in normal
barley (142 g/kg DM). Differences in crude fibre content were about 3,5 percentage unite between
barley cultivars. Content of SDF in hull-less barley was a little higher than normal barley, whereas
the content of IDF was by half lower. In comparison with barley cultivars the content of SDF in
wheat grain was about 5 percentage units lower and also ADF and NDF was lower too.

Table 1
Chemical composition of grains (%)

Items Wheat Hull-less barley Barley
Dry matter 88,7 88,3 88,2
Crude protein 12,0 14,7 12,5
Crude fat 2,1 1,9 1,2
Nitrogen free extract 79,5 77,3 77,9
Starch 60,0 54,3 48,6
Crude fibre 2,6 1,4 4,4
IDF 10,9 8,0 16,6
SDF 1,9 6,1 5,4
ADF 43 6,0 6,2
ADL 0,7 0,4 0,8
NDF 12,0 17,2 25,0

Digestibility coefficient of nitrogen free extract of hull-less barley was significantly lower
than wheat grain whereas crude protein, crude fat and fibre were digested similar (P>0,05) (Table
2).

Table 2
Nutrient digestibility of grains(%)

Items Wheat | Hull-less barley Barley
Organic matter 69,7 ¢ 66,0 ° 62,8
Crude protein 78,6 ° 74,9° 70,3
Crude fat 58,9° 54,7 52,8°
Crude fibre 14,7 16,8° 12,6 °
Nitrogen free extract 779 °¢ 68,9 ° 62,7°

Note: Means marked with different letters differ (a, b, c¢) significantly (P<0,05).

At the same time digestibility coefficient of nutrients both wheat and hull-less barley were
significantly higher in comparison with normal barley. The reduction content of crude fibre and
total dietary fibre in diet with hull-less barley increased level of energy utilization about 8% in
comparison with normal barley (P<0,05). The highest digestibility coefficient of crude fibre was
found in diet with hull-less barley. Nitrogen retention was significantly higher (P<0,05) in broilers
fed wheat-diet in comparison with normal barley diet.

Discussion

Hull-less barley had lower crude fibre content and higher crude protein content in
comparison with normal barley, so according to Bekta and Fabianska (2004) hull-less barley could
be commonly used in mixture for broiler chickens. The present study confirmed that hull-less barley
obtained higher nutrient digestibility and energy utilization in comparison with normal barley,
furthermore this results were closed to received in broiler chickens fed wheat-diet. However hull-
less barley comprise a lot of B- glucans which should decrease nutrient and energy utilization
(Virkki et al., 2005). According to Campbell (1986) and Saki (2005) nutrient digestion is more
correlated with content of selected fractions of cell walls like NSP, B— glucans than crude fibre
content. According to Virkki et al. (2005) the large part of NSP in barley is insoluble fraction (IDF)
and present study confirmed that the highest IDF content in normal barley significantly reduced
nutrient digestibility and energy utilization (Table 3).

Table 3



Energy utilization and nitrogen retention of grains by broiler chickens

Items Wheat | Hull-less barley Barley
Gross energy
— keal/kg 4039 3979 4183
— MJ/kg 16,9 16,6 17,5
AMEy
— keal/kg 3105 3008 2832
— MJ/kg 13,0 12,6 11,8
q=EMy/EB (%) 76,9 ° 75,6° 67,7°
RN (%) 48.8*° 46,7 % 43.4°

Note: Means marked with different letters differ (a, b, c¢) significantly (P<0,05).

In conclusion, hull-less barley cultivars had higher nutritional and energy value (AMEy) in
comparison to normal barley cultivars. Nutrient digestibility and energy utilization of hull-less barley is
similar to wheat grain in broiler chickens and in consequence should be used in broiler chickens diets.
Normal barley should be limited because of higher content of crude fibre and dietary fibre which
reduced nutrient and energy utilization.

Summary

The aim of the study was to comparison the nutrient digestibility and energy utilization of
wheat, barley and hull-less barley in broiler chickens.

The experiment was carried out on fifteen broiler chickens line Ross 308 at the age of 14-42
days. Broilers were divided into 3 groups of 5 birds each and were fed ad libitum a diet with 70 %
of wheat grain (Vinjett cultivar) in 1% group, 35% of wheat + 35% hull-less barley (Rastik cultivar)
in 2™ group and 35% of wheat + 35% barley (Stratus cultivar) in 3" group. Diets were
supplemented with soybean meal, fish meal and premix. In vivo digestibility was measured by a
standard method (combined) on 42 days old birds. The chemical composition of the diets and feaces
was determined according to standard method (AOAC, 1995).

The content of basic nutrients, as well as starch, dietary and detergent fibre fractions were
different among cereals. Digestibility coefficient of nutrient of hull-less barley and wheat grain
were similar (P>0,05). At the same time digestibility coefficient of nutrients both wheat and hull-
less barley were significantly higher in comparison with normal barley. In conclusion, hull-less
barley cultivars had higher nutritional and energy value (AMEy) in comparison to normal barley
cultivars. Nutrient digestibility and energy utilization of hull-less barley is similar to wheat grain in
broiler chickens and in consequence should be used in broiler chickens diets. Normal barley should be
limited, because of higher content of crude fibre and dietary fibre which reduced nutrient and energy
utilization.
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MOPIBHAHHS IEPETPABHOCTI NIOKUBHUX PEUOBUH TA YTHII3AIIL EHEPTII
3 NIIEHUII, AYMEHIO, TA OYUIIEHOTI'O AYMEHIO
Y IOJIBJII KYPUAT-BPOMJIEPIB

PeszwomMme



Mertoro nociimkeHHs: OyJI0 TOPIBHATH TMEPETPABHICTh TMOKWBHUX PEUOBWH Ta YTHIIi3amil
eHeprii 3 MIIEeHUIIl, STYMEHIO, Ta OYMIICHOTO SUYMEHIO y TOMIBII Kypyar-OpoiinepiB. Excriepument
npoBoauBcs Ha 15 kypuarax mopoau Pocc 38 Bikom 1442 nni. bpoiinepiB noninuiam Ha 3 TpyIy 1Mo
5 mTaxiB y KoxHi# 1 rogyBanu ad libitum, pauion BxmouaB 70 % 3epHa nenuni (Bux Binert) y 1-
i rpymi, 35 % 3epHa+35 % ounieHoro stumento (Bun Pactik) y apyriii rpymi ta 35 % 3epra 1 35 %
sumento (Bux Ctpartyc) y Tperiii rpymi. Jlo pamioHy pomaBanuch cosi, puba Ta THpeMmikc.
[leperpaBHicTh in vivo BU3HaYalach CTaHIAPTHUM METOAOM (KOMOIHOBAaHMI{) HA MTaxax BIKOM 42
nHi. XiIMIYHUH CKJIaJ palioHy BU3Ha4aBcs cTaHaapTHUM MeToqoM (AOAC, 1995).

Bwmict 6a30BUX MOXMBHUX PEYOBHH 1 KPOXMAJIO, YACTKH BOJIOKHA-JIETEPTEHTY B paIlioH1
BIPI3HAIOTHCA cepell XmOHuX 3makiB. KoedilieHT mepeTpaBHOCTI MOKUBHUX PEYOBUH OUHUIIIEHOTO
SYMEHIO Ta 3epHa mmeHuii Oymu cxoxi (P>0,05). B toii camuii yac koedilieHT mepeTpaBHOCTI
MOKUBHUX PEUOBHH SK MILIEHHIII TaK 1 OYUIIEHOTO SYMEHIO OYyJIM 3HAYHOIO MipOIO BUIL IMOPIBHSHO
13 3BMUAiiHUM suMeHeM. SIK HaCHiJOK, KyJbTypH OUYHMIIEHOTO SYMEHIO MM BHIIY CHEPreTHYHY
LIHHICTH MOPIBHSAHO 13 3BUYAHHUM s;fuMeHeM. [1o)kMBHA LIHHICTH Ta yTHIII3allis €HEeprii OYUIEHOTO
SYMEHIO Maibke Taka X SK Yy 3€pHa MIICHHWI y KypuyaT-OpoiepiB 1 SK HACIIIOK Mae
BUKOPUCTOBYBATHCSA Y palioHi Kypuar-OpoiinepiB. Ciifi 0OMEXHUTH 3aCTOCYBaHHS 3BHYAHOIO
SYMEHIO, TOMY IIO B HbOMY € BHIIMI BMICT 3arajJbHOTO BOJIOKHA Ta BOJIOKHA, K€ 3MEHIIYE
MOKUBHICTH Ta YTHIII3ALliI0 €Heprii.

U. Bapmeuxo, O. Jlacek, P. Aszycmun, B. Biuzno

CPABHEHME IIEPEBAPUBAEMOCTMU IIUTATEJIbHBIX BEIIECTB U
YTWIN3ALIAN SHEPT'MH C HINEHUIBL, AYMEHS 1 OYHIIEHHOT O SIMMEH B
KOPMJIEHUM ObIIVIAT-BPOUJIEPOB

AHHoOoTanusg

Ilenbto wuccnenoBaHuss ObIJIO CPaBHUTH IE€PEBAPHBAEMOCTb IHMTATENbHBIX BEILECTB U
YTUIM3AIMA SHEPTHM C TIIEHHIBI, SYMEHS W OYMIIEHHOrO SYMEHS B KOPMJICHHM IIBITIAT-
OpoiinepoB. DKCIIEpUMEHT MpoBOAWICA Ha 15 mpimuarax mopoasl Pocc 38 B Bo3pacte 1442 nus.
Bpoiinepos nogenunu Ha 3 rpynmnsl Mo S5 OTHIL B KaKA0H 1 kopmuiy ad libitum, parnuoH BKitoya
70 % 3epHa nueHuIs! (Bug BunHeT) B epBoii rpynme, 35 % ouuiieHHoro stuMens (Bua Pactuk) Bo
Bropoil rpymnne u 35 % 3epHa u 35 % sumens (Bun Ctparyc) B TpeTheil rpynne. K paunony
n00aBIISITACH Cos, pblda W TpemMukc. llepeBaprBaeMOCTh In Vivo OMNpeAeNsiach CTaHIAPTHBIM
MeTOZIOM (KOMOMHHMpOBAHBINM) Ha NTHULAX Bo3pacToM 42 1HA. XMMHUYECKHH COCTaB palroHa
onpenensics ctanaapTHbeIM MeToaoM (AOAC, 1995).

CoctaB 0a30BBIX NMHUTATEIBHBIX BEIIECTB M KPOXMaJsl, YAaCTHII BOJOKHA-JECTEPreHTa B
palMoHe OTIMYAIOTCA cpelu XJIeOHbIX 371akoB. KoadduuueHt nepeBapuBaeMOCTH NMUTATEIbHBIX
BEIIECTB OYMIICHHOTO SUYMEHS W 3epHa MieHuIbl Obutn moxoxumu (P>0,05). B 1o xe Bpems
KO3 QULIMEHT NepBapuBaeMOCTH IMUTATENIbHBIX BEIECTB KaK IMIIEHUIbI TAK U OYUILEHHOIO SYMEHs
ObUIM HAMHOTO BBIIIE B CPABHEHUH C OOBIUHBIM stuMeHeM. Kak ciencTsue, KyabTypbl OUHILIEHHOTO
AYMEHS MMEJIM BBICHIYI0 SHEPreTUYECKYyI0 LIEHHOCTh B CPaBHEHHU C OOBIYHBIM SUMEHEM.
[MuTarenbHas IEHHOCTh W YTHIU3AIMS YHEPTUU OUMIIEHHOTO STUMEHS MOYTH TaKas )K€ KaK y 3epHa
MIICHUIIB Y LBIUIBIT-OPOMIEPOB W KakK CJIEICTBHE TOJHKHO HCIIONB30BATCS B PAIMOHE IIBITUIST-
Opoiinepos. Cienyer OorpaHHMYUTbh MPUMEHEHHE OOBIYHOTO SIYMEHsI, IOTOMY YTO Y HEro BBICHIMN
cocTaB O0IIEro BOJIOKHA M BOJIOKHA, KOTOPOE YMEHBIIIAET MUTATEIbHOCTD U YTUIN3ALUIO YHEHPTHH.
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