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The influence ofprotein-xanthophyll concentrate
of alfalfa on growth performance and carcass value
of growing-finishing pigs

Wplyw dodatku koncentratu biatkowo-ksantofilowegtueerny
na efekty produkcyjne i warfé rzezng tusz tucznikéw

Summary. The protein-xanthophyll concentrate obtained frdfalfa is characterized by a high
content of protein and biologically active compatseThe objective of the present study was to
determine the influence of protein-xanthophyll cemitate supplement to the diet on pig growth
performance, feed conversion ratio, nutrient digddy, slaughter traits and carcass value of
growing-finishing pigs. The study was carried out D05 growing — finishing pigs of PLW

x3 Neckar breed allocated into three experimentaliggo C — control, E1 with dietary supple-
ment of 1.5% alfalfa concentrate and E2 — with 3&tadly addition of alfalfa concentrate. Fatten-
ers were slaughtered at 115 or 145 kg body wei@hiup E2 showed a marked improvement in
digestibility of crude protein and ether extractidg the growing period and crude protein in the
finishing period (p< 0.05). The loin eye area from the fatteners slgergd at 115 kg of live
weight was larger by 2.5 édnand by 3.8 ci(p < 0.05), respectively in groups E1 and E2 as com-
pared to control, whereas the animals slaughtereldta kg BW had a larger loin eye area by
1.5 cnf and by 1.8 ci(p < 0.05). The components of a protein-xanthophyllcemrate of alfalfa
contributed to a significant increase of liver wig
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INTRODUCTION

Alfalfa (Medicago sativa L.) provides highly nutritious forage in termsmbtein, fi-
ber, vitamins, and minerals for ruminant animald éris used as a basic component in
feeding programs for dairy cattle. Thus, it makaportant feed for beef cattle, horses
and sheep [Samast al. 2006]. Alfalfa is a good source of protein (yigtdm 1 ha is
three times more than soya), but because of its digmtent of cellulose, hemicellulose
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and lignin, fibres scarcely digestible by monogastrdried lucerne in unsuitable for
compounds for certain young, high performance fptgmin 1998]. Therefore, in the
middle of the last century in France, a methoddbtaining protein concentrate from
alfalfa leaves was developed primarily to obtaifiead rich in protein, nutrients and
vitamins especially for monogastric animals [Ga2@12].

Pigs are monogastric animals and many nutrienttransferred from the feed to the
muscle and fat tissues, so the quality of feed amapts and type of feed additives have
great effect on animal health and meat quality yiavskaet al. 2012, Pettigrew and
Esnaola 2001]. The investigations performed by &eehl. [2008], Karwowskeet al.
[2007] showed that the application of protein-xaptyll concentrate in animal nutrition
allows for better performance parameters, goodiyuzdrcass and pork. Several studies
highlighted the purposefulness of alfalfa producttusion into fatteners diet that results
in high productive effects and decreased amoumitobgen released to environment
[Bourdonet al. 1980, Grelat al. 2010, Yen 2004].

The objective of the present study was to deterntive influence of protein-
xanthophyll concentrate supplement to the growingstiing pig diets on growth per-
formance, feed conversion ratio, nutrients digdgtibsome slaughter traits and carcass
value.

MATERIAL AND METHODS

The study was carried out on 105 growing-finishpigs of ¢ PLW x & Neckar
breed allocated into three experimental groupsagéners each. In each group, 25 ani-
mals were chosen and slaughtered at 115 kg livghvaind 10 fatteners at 145 kg live
weight. The scheme of experiment is shown in TdblPigs were housed in a group of
5 animals per pen in each group, the pens withretmioors in a temperature — controlled

Table 1. Scheme of experiment

Tabela 1. Schemat élmiadczenia
Experimental groups
Specification Grupy déwiadczalne
Wyszczegolnienie control exp. 1/déw. 1 | exp. 2/déw. 2
kontrola (C) (E1) (E2)
Additive of concentrate (%)
Dodatek koncentratu (%) 0.0 1.5 3.0
Pigs fattened up to 115 kg (pcs)
Swinie tuczone do 115 kg (szt.) 25 25 25
Pigs fattened up to 145 kg (pcs)
Swinie tuczone do 145 kg (szt.) 10 10 10

barn where the animals were given free accesetbdad water, and checked daily. The
fattening pigs were maintained under the veteriwarg. The housing conditions (tempe-
rature, relative humidity and cooling) were in canmfiity with the current welfare stan-

dards and the same in all the experimental groLips feeds were balanced for metaboli-
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Table 2. Composition (%) and nutrient value of commbfeeds
Tabela 2. Sktad (%) i waréé pokarmowa mieszanek

Fattening period/Okres tuczu Grower (3070 kg) dfier (71-115 kg)
Component/Skfadniki C El E2 C El E2

Barley/kczmien 53.0 53.0 53.0 74.2 74.2 74.2
Wheat/Pszenica 20.0 20.0 20.( 10.p 10{0 10.0
Fish meal/Mczka rybna 5.0 5.0 5.0 2.0 2.0 2.0
Soybean meal/Poekstrakcyjraita sojowa 16.0 14.5 13.0 8.0 6.5 5.0
Alfalfa concentrate PX 0.0 15 3.0 0.0 15 3.0
Koncentrat z lucerny PX
Soybean oil/Olej sojowy 2.0 2.0 2.0 2.0 2.0 2.(
Limestone/Kreda pastewna 1.2 1.2 1.7 1.2 1p 1|2
Dicalcium phosphate 1.0 1.0 1.0 1.0 1.0 1.0
Fosforan dwuwapniowy
Salt (NaCl)/Sél (NaCl) 0.4 0.4 0.4 0.4 0.4 0.4
Premix min.-vit/Premiks min.-wit 1.0 1.0 1.0 1.0 1.0 1.0
Lysine — HCI/Lizyna — HCI 0.38 0.38 0.38 0.19 0.19 0.19
Methionine/Metionina 0.02 0.02 0.02 0.01 0.01 0.01
Dry matter (g/kg)/Sucha masa (g/kg) 8934 893.4 .898 8925 892.5 892.5

Crude protein (g/kg d.m.)
Biatko og6lne (g/kg s.m.)
Crude fibre (g/kg d.m.)
Wi6kno surowe (g/kg s.m.)
Ether extract (g/kg d.m.)
Thuszcz surowy (g/kg s.m.)
Metabolizable enerdy(MJ/kg)
Energia metaboliczria(MJ/kg)

173.3 173.2 173.4 151.5 151.6 151)7

39.6 39.6 39.5 42.3 42.3 42.2

38.4 38.4 38.5 37.3 37.3 37.4

12.81 12.81 12.81 12.67 12.62 12.62

!Premix min.-vit. — 5 g Ca (CaGI}(Ca(HPQy)/(Cak); 1.3 g P (Ca(kPQs); 100 mg Fe (Fe(S£ x 7H,0);
100 mg Zn (ZnO); 23 mg Cu (Cug® 5H,0); 1.2 mg | (Cal); 0.3 mg Se (N5eQ); 8.000 IU vitamin A;
1.000 IU vitamin B; 60 IU vitamin E; 0.60 mg vitamin K; 4 mg riboflzw 22 mg niacin; 15 mg pantothenic
acid; 0.02 mg vitamin B; 750 mg choline.

2Metabolizable energy according to the equationiothgessner i Roth [1983].

!Premiks min.-wit. — 5 g Ca (CaG{Ca(H:PQy)/(Cab); 1,3 g P (Ca(pPQy); 100 mg Fe (Fe(S{px 7H,0);
100 mg Zn (ZnO); 23 mg Cu (Cu%® 5H,0); 1,2 mg | (Cal); 0,3 mg Se (N£5eQ); 8,000 IU witamina A;
1,000 IU witamina [3; 60 U witamina E; 0.60 mg witamina K; 4 mg rytaflina; 22 mg niacyna; 15 mg
kwas pantotenowy; 0,02 mg witamina,B750 mg cholina.

2Energia metaboliczna wg réwnania Kirchgessnera h&{t983].

zable energy, protein, amino acids, minerals atamins [Grela et al. 2009]. Pigs were
fed two types of mixtures, according to the fatbgnperiod (Tab. 2). During the experi-
ment pigs were weighed individually at the startthod trial, at the end of the growing
period (about 70 kg BW), at the end of the finighperiod (about 115 kg BW) and fi-
nally, at the end of the finishing plus period (IdbBW). Feed intake was recorded in
individual pens and fattening periods, digestipilitf nutrients was measured in three
periods of fattening: growing, finishing and finish plus. The balance examinations
were conducted in the metabolism cages, wheredmwers from a group were placed
(40-45, 90-95 kg and 140-145 kg).

The chemical composition was assayed in the samplieed and feces according to
AOAC procedures [2000]. In the right carcassesgratieir cooling down, the linear
measurements were performed and then a partiakafisa in compliance with
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SKURzTCh [Réaycki 1996]. Besides, the liver and heart were wedytT he results were
subjected to analysis of variance (ANOVA) to pravichean values for the groups and
standard error of the mean, while significance ifecences for the mean values of the
studied traits was determined with Duncan'’s testguStatistica package.

RESULTS

Nutrient digestibility coefficients are presentedTiable 3. Addition of 3% protein-
xanthophyll concentrate of alfalfa has increased (p05) digestibility of crude protein
in growing and finishing period in group E-2 as gared to control. Only for ether
extract, higher (g 0.05) digestibility coefficient was recorded irogp E1 and E2 in the
grower period. And contrary to that, no significalifferences were observed in changes
of the other nutrient digestibility in all experimtal groups.

Table 3. Nutrient digestibility coefficients (%) pigs
Tabela 3. Wspoiczynniki strawém sktadnikéw pokarmowych (%8win

Trait
Cecha C El E2 SEM
Growing period (40-45 kg)
Okres grower (40-45 kg)
Crude protein/Biatko ogélne 83%1 | 85.0F° 85.89 0.51
Crude fibre/Wtékno surowe 32.44 32.81 32.35 0.23
Ether extract/Thuszcz surowy 6824 | 69.33 69.42 0.38
Nitrogen-free ext_ractlon 89.41 89.82 90.56 0.29
Bezazotowe wyagowe
Finishing period (90-95 kg)
Okres finiszer (90-95 kg)
Crude protein/Biatko ogdlne 8759 | 88.24° 88.85 0.42
Crude fibre/Wtékno surowe 52.47 52.81 52.11 0.65
Ether extract/Ttluszcz surowy 80.23 80.68 81.21 0.3
Nitrogen-free extraction 92.41 93.02 92.98 0.36
Bezazotowe wyagowe
Finishing plus period (140-145 kg)
Okres finiszer plus (140-145 kg)
Crude protein/Biatko ogélne 86.33 87.02 87.15 0.39
Crude fibre/Wtékno surowe 59.31 59.24 59.18 0.36
Ether extract/Ttluszcz surowy 82.34 82.81 82.62 0.3
Nitrogen-free extraction 93.11 93.22 93.34 0.36
Bezazotowe wyagowe

2 Byalues in the same rows denoted with differenetsttiffer significantly (< 0.05).

2 Byartasci w wierszu oznaczone ndymi literami rénia sig istotnie (p< 0,05).

The pigs under study ranged in body weight at $ismrgfrom 115.4 kg up to
116.1 kg (Tab. 4). The effect of dietary suppleragah with protein-xanthophyll con-
centrate of alfalfa on average daily gains was dhotewas also found that better feed
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conversion ratio and lower backfat thickness westaioed by the animals from the ex-
perimental groups but the differences between thags C, E1 and E2 were not statisti-
cally significant. The carcasses of animals fed riieture without protein-xanthophyll
concentrate additive (group C) had the smallest éyie area. In group E1 and E2, the
loin eye area was larger by 2.5%and by 3.8 cf respectively (i 0.05). No signifi-
cant differences were recorded in the heart welglhttjmportantly, the animals receiving
concentrate from alfalfa showed higher (by 6.9%iioup E1 and 10.6% in group E2)
liver weight as against control.

Table 4. Growth performance of fatteners slaughtetel 15 kg BW
Tabela 4. Efekty produkcyjne tucznikéw ubijanyckypt15 kg m.c.

Cecha/Trait C El E2 SEM
Initial body weight (kg)
Masa pocatkowa (kg) 30.4 30.5 30.6 0.63
Slaughter body weight (kg)
Masa przy uboju (kg)

115.4 116.1 115.8 1.32

Average daily gains (g) 894 930 916 315
Srednie przyrosty dobowe (g) '
Daily feed intake (kg) 234 237 238 0.22

Dzienne pobranie paszy (kg)
Feed conversion ratio (kg/kg)
Wykorzystanie paszy (kg/kg)

2.62 2.55 2.60 0.28

Cold dressing yield (%)

Wydajncic rzema (%) 82.4 81.9 81.7 1.63
Loin eye area (cf b

Powierzchnia oka petiwicy (cnf) 45.6' 48.1 49.4 0.83
Average backfat thickness (mm) 228 212 21.4 0.09
Srednia grubét stoniny (mm) ' ' ' ‘
Weight of heart (g) 338 347 352 2.18
Masa serca (g) '
Weight of liver (g) 1448 | 1548 | 1597 | 103
Masa vatroby (g) '

2 Byalues in the same rows denoted with differenetsttiffer significantly (< 0.05).
2 Byartasci w wierszu oznaczone ndymi literami rénia sig istotnie (p< 0,05).

Growth performance and some carcass slaughteragiaalyparameters of heavy fat-
teners are shown in Table 5. In this period ofefatig, the pigs from the experimental
groups had higher daily gains (insignificant diffieces). The feed conversion ratio of
fattening pigs with dietary inclusion of alfalfa elevas lower in comparison to the ani-
mals fed without protein-xanthophyll concentratpament (p< 0.05), which is a posi-
tive effect of this additive. In group E1 and Effe foin eye area was larger by 1.5°cm
and by 1.8 c respectively (< 0.05) as compared to control. Although the loie ey
area was larger in the experimental groups, nasstatly significant differences in
meatiness between control and experimental caofgsgs were found. In group E1 and
E2, the liver weight was greater by 81 g and 15@gpectively (p< 0.05). The weight of
heart in all groups was similar.
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Table 5. Growth performance of fatteners slaughtetel 40—145 kg BW
Tabela 5. Efekty produkcyjne tucznikéw ubijanychkypt40-145 kg m.c.

Trait

Cecha C El E2 SEM
Initial body weight (kg)
Masa pocatkowa (kg) 115.8 115.9 115.6 1.31

Slaughter body weight (kg)
Masa przy uboju (kg)

Average daily gains (g)

Srednie przyrosty dobowe (g)
Daily feed intake (kg)

Dzienne pobranie paszy (kg)
Feed conversion ratio (kg/kg)
Wykorzystanie paszy (kg/kg)
Cold dressing yield (%)
Wydajndi¢ rzezna (%)

Loin eye area (cf
Powierzchnia oka petiwicy (cnf)
Average backfat thickness (mm)

1415 142.9 143.4 1.39

887 905 901 21.2

2.87 2.79 2.78 0.22

3.24 3.08 3.09 0.13

85.4 84.9 84.7 0.73

48.6° 50.7 50.4 0.23

Srednia grubé¢ stoniny (mm) 29.8 28.2 28.4 011
1 0,

Mgat|n§§s of carcass (%) 54.9 558 56.1 018

Miegsnas¢ tuszy (%)

Weight of heart (g) 458 461 459 2.35

Masa serca (g)
Weight of liver (g)
Masa vatroby (g)

1844 1928 1994 53.4

2 Byalues in the same rows denoted with differenetsttiffer significantly (< 0.05).
2 Byartasci w wierszu oznaczone ndymi literami rénia sig istotnie (p< 0,05).

DISCUSSION

The results of our studies are consistent withehastained by the other authors, i.e.
dietary supplementation with protein-xanthophylhcentrate of alfalfa increase some
nutrients digestibility. Similar effects observeithithe same level of alfalfa preparation
were reported by Grela [2008], especially for crpdatein and ether extract.

A protein-xanthophyll concentrate of alfalfa empdyin the present research con-
tributed to increased body weight gains in growifirgjshing and finishing plus periods,
more efficient feed utilization as well as loin egea growth. Similar research findings
were presented by Gret al. [2008], Karwowskaet al. [2007] and Yen [2004]. The
alfalfa preparation includes a lot of phytochemmatbstances, e.g. carotene, chlorophyll,
coumarin, betasitosterol, fumaric acid, isoflavona&aloids, saponins, cryptoxanthin,
daidzein, genistein, limonene, lutein, zeaxantpimytates and L-canavanine [Grela and
Kowalczuk-Vasilev 2010, Stochmat al. 2001]. Some researchers showed that the in-
troduction of alfalfa concentrate to the diet ofpincrease the share of red meat and
decrease the value of the total change in meatucdkarwowska 2008]. Similarly,
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Dolatowski [2008] obtained better quality meat gmdducts from turkeys and pigs after
applying 1.5% protein xanthophyll concentrate fraffalfa compared to the control
groups.

The significant growth of liver weight, as founddgroup E1 and E2 fatteners, can be
attributed to the biologically active alfalfa conmsmts. A similar increase in liver weight
(by 12,9%) in the fatteners receiving supplementanycentrate of alfalfa included into
crude protein-reduced diets was highlighted by &ael. [2008].

CONCLUSION

The results obtained in the study demonstrate dbdition of protein-xanthophyll
concentrate of alfalfa to pig diets (30 g'kfged) is recommended to fattening. Dietary
inclusion of the preparation has significantly imyped major nutrients digestibility. Diet
supplementation with protein-xanthophyll concemtraf alfalfa can potentially shorten
the fattening time of pigs. Besides, it was sholat targer loin eye area was obtained by
the animals from the experimental groups. The carapts of a protein-xanthophyll
concentrate of alfalfa have contributed to incrddsesr weight.
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Streszczenie Koncentrat biatkowo-ksantofilowy jest otrzymywamylucerny, charakteryzujeesi
duza zawartdcia biatka i sktadnikdw biologicznie czynnych. Celendbabyto okrelenie wpty-
wu koncentratu biatkowo-ksantofilowego na wynikiogukcyjne tucznikow, strawiéé sktadni-
kow pokarmowych, wydajrié rzezna oraz jaké¢ tuszy. Déwiadczenie przeprowadzono na 105
tucznikach? wbp x & Neckar, podzielonych na trzy grupy: C — kontrolE&,— déwiadczalna 1
otrzymupca dodatek 1,5% koncentratu z lucerny i E2 swdladczalna 2 otrzymuaga dodatek 3%
koncentratu z lucerny. Tuczniki ubijano przy 11545 kg masy ciata. W grupie E2 odnotowano
wyrazna poprav¢ strawndci biatka i ttuszczu surowego w okresie grower osamego biatka
surowego w okresie finiszer @ 0,05). Powierzchnia oka paolwicy tucznikéw ubijanych przy
115 kg masy ciata z grup flgiadczalnych E1 i E2 byta wksza nk w grupie kontrolnej odpo-
wiednio o 2,5 crhi 3,8 cnf (p < 0,05), natomiast tucznikéw ubijanych przy 145 kagsgnciata
01,5 cmi 1,8 cnf (p < 0,05). Skiadniki koncentratu biatkowo-ksantofilayeez lucerny istotnie
przyczyniaj sie do zwikszenia masy wiroby.

Stowa kluczowe:$winie, lucerna, koncentrat biatkowo-ksantofilowgchy tuczne, cechy rzee



