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ABSTRACT

The experiment was carried out on 30 multiparous Black-and-White Lowland cows from
45 to 70 days of [actation, divided into three groups according to calving date and milk yield,
and fed a basic ration consisting of maize, grass and sugar beet pulp silages with concentrate
for the control group. In both of experimental groups, 20% of concentrate was substituted with
endosperm from milk thistle (Syfibum marianum L.) and 3% of calcium carbonate, but in one
of the experimental groups, 1.5% of buffering sodium carbonate was additionally added to the
concentrate mixture. Endosperm of milk thistle contained 23% fat with a high proportion of
unsaturated fatty acids.

The mean fat content in the milk of the experimental groups was similar (4.83 and 4.61%,
respectively) but significantly higher (P<0.05) compared with the control group (4.27%).
A decline in the percentage of short-chain (C,, C, . C . ) and medium-chain (C , C ) fatty
acids was observed along with a simultancous advantageous, from the dietary point of view,
increase in the percentage of unsaturated fatty acids (C,;, A-6-cis-C | A-9-12-cis-C,_ }in the
milk of cows of the experimental groups.
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INTRODUCTION

Endosperm from milk thistle (Sylibum marianum L.) (EMT) contains a high
level of unsaturated fatty acids, particularly A-9,12-cis-C  ,, which are essential
for animals, Increasing the content of unsaturated fatty acids from the n-3 and n-6
groups in milk is of great importance from the consumer’s point of view. One of
the methods facilitating modification of milk fat composition is to use feeds con-
taining a high concentration of unsaturated fatty acids (Schingoethe et al., 1996).
Unfortunately, the introduction of unprotected fat with a predominance of unsatu-
rated fatty acids has an adverse effect on ruminal metabolism, primarily the utili-
_ zation of structural carbohydrates (Michalak and Nowak, 2000). Moreover, a sig-
nificant amount of these acids undergoes hydrogenation and, in this way, reduces
the amount of unsaturated fatty acids in milk (Jenkins, 2000). These processes
might be restricted by adding calcium compounds {Drackley et al., 1994) or buf-
fers (Solorzano et al., 1989) to the diet.

The study was aimed at determining the effect of milk thistle (Sylibum maria-
rum L.} endosperm and buffering substances on mitk yield and its chemical com-
position.

MATERIAL AND METHODS

In an experiment lasting 8 weeks, 30 multiparous Black-and-White Lowland
cows with an average 72% HF blood share, between 45 to 70 days after calving,
were divided into three groups according to calving date and milk yield. The cows
were fed a daily basic ration that consisted of maize silage, 8.8 kg; grass silage,
5.5 kg, and sugar beet pulp silage, 2.2 kg, with 7.5 kg (DM basis) concentrate for
the contral group (C); in the experimental groups 20% of the concentrate was
substituted with endosperm (1.5 kg) from milk thistle (Silibum marianum L.) and
3% calcium carbonate (group MT) or 20% endosperm, 3% calcium carbonate, and
1.5% of buffering sodium carbonate (group MTB).

The nutritive value of feeds was calculated according to the IZ-INRA (1997)
method. Daily intake of protein truly digestible in the small intestine dependent
on the amount of NH.-N (PDIN) was 2002, 2018, and 2017 g; protein truly di-
gestible in the small intestine dependent on the amount of energy (PDIE) was
2008, 2012 and 2010 g; units for mitk production (UFL), 19.8, 20.5 and 20.5 for
groups C, MT and MTRB, respectively. The cows were milked twice daily and
once a week milk daily samples were analyzed for protein content using Foss
Milco-Scan equipment. On days 21 and 56 of the experimental period, milk sam-
ples were analyzed for fatty acid composition according to the Heining et al.
(1998) HPLC method.
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The data were subjected to the statistical analysis of variance using SAS soft-
ware (1996). Duncan’s multiple range test (P<{0.05) was used to test the signifi-
cance of the difference between means.

RESULTS

In 1 kg of dry matter, milk thistle endosperm (Sylibum marianum L.) (EMT)
contained 230 g of crude protein and 398 g crude fat with a predominance of
unsaturated fatty acids: A-9,12-cis-C , (70.8 g 100 g of total FA), A-9-cis-C
(15.3 g 100 g! of total FA) and A-6-cis-C
acids C
found.

The average daily milk yield did not differ significantly (P<0.05) between groups
{Table 1) and ranged from 33.1 kg in group C to 34.7 kg in group MT. In compari-
son with the control group (C, 4.3%) a statistically significant increase (P<0.05)
was observed for fat content in milk from cows fed milk thistle endosperm with
added Ca (MT, 4.83%) as well as the addition of calcium carbonate and sodium
carbonate as buffering substances (MTB, 4.61%) but differences between experi-
mental groups were not significant (P >0.05). Milk thistle endosperm did not have
a significant effect (P>0.05) on the milk yield and protein content.
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TABLE 1

Mean daily milk yield, fat and protein content in milk
ltem Groups

C MT MTB
Daily milk yield, kg 33.1 34.7 332
Fat, % 427 4.83° 4.61°
Fat, g/day 1413 1676" 1530
Protein, % 312 3.14 3.19
Protein, g/day 1032 1089 1059

2 means with different superscripts within rows differ (P<0.05)

The addition of 20% EMT had a significant effect (P<0.05) on the change in
the fatty acid profile (Table 2). Increased percentages of fatty acids C , |, A-6-cis-
C,,, and A-9,12-cis-C  , were observed in the groups fed concentrate with added
milk thistle. However, only the content of A-6-¢is-C , acid was higher in a signifi-
cant way (P<0.03) in cows from group MT (36.8 g 100 g"' of total FA) and group
MTB (37.5 g 100 g of total FA) in comparison with the control group C (199 g

100 g of total FA). At the same time, an advantageous decrease, from the dietary
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TABLE 2

Fatty acid composition of milk fat, g per 100 g of total fatty acids

Fatty acids Groups SEM

C MT MTB

C., 2220 167" 1,940 0.08
Croo 4.45° 3470 3.28 0.15
Cpro 4.66° 3.44° 2.90¢ 0.23
Cio 10.96° .50 7.57 0.41
Co 28.39° 17.90° 18.87° 1.47
Cao 6.34 7.38 8.36 0.43
A-6-trans-C | 0.56 0.51 0.57 0.04
A-7-trans-C | 0.19 0.09 0.09 0.02
A-9-trans-C,,, 0.37 0.29 0.47 0.05
A-6-cis-C, 19.9* 36.78° 37.510 2.12
A-9-cis-C | 16.66 13.54 12.81 0.9%
A-9,12-cis-C 4.24 5.59 4.95 0.32
A-9,12,15-trans-C | 0.04 0.04 0.08 0.02
A-6,9,12-¢is-C | 0.27 0.16° 0.16 0.02
A-9,12,15-cis-C | 0.75° 0.62* 0.58" 0.03

** means with different superscripts within rows ditfer (P<0.05)
SEM - standard error of mean

point of view, was observed in the percentage of short-chain (C, , C , and C, )
and medium-chain (C,, and C,_ ) acids in both experimental groups. The con-
tents of A-6,9,12-cis-C | and A-9,12,15-cis-C, . acids in the groups fed milk this-
tle endosperm with the addition of Ca (MT) and Ca together with NaHCO, (MTB)
were significantly lower (P<0.05). The concentration of A-9-cis-C,, was lower
for groups MT and MTB in comparison with that in the control group (C); howe-

ver, the differences between groups were not significant (P>0.05).

DISCUSSION

The administration of 1.5 kg endosperm of milk thistle (Syiibum marianum L.)
(20% concentrate, approx. 600 g of oil/d) had no significant effect on milk yield or
milk protein content. Slightly higher milk yield was observed in cows fed the MT
diet (EMT with calcium carbonate). Murphy et al. (1990) reported a significant
increase in cow performance as a result of including 15% ground rape seeds into
the concentrate and no significant effect of whole rape seeds. Strzetelski et al.
(1999) reported a tendency to supplement cows’ diets with evening primrose sceds
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(Oenothera paradoxa) to increase milk production and fat content. Also Nowak
and Potkanski (2000) recorded a non-significant increase in the yield of milk after
the addition of 1.4 rolled rape seed. In the present study on dairy cows receiving
supplemental fat from EMT, a significant increase in milk fat content and daily
milk fat production was found, suggesting that calcium and sodium bicarbonate
reduced the negative effects of unsaturated and unprotected fatty acids on fibre
digestion in the rumen and rumen fermentation, Chouinard et al, (1995) suggested
that an increased concentration of trans C,, | in milk is always observed during
milk fat depression. In the present study there was no significant effect of EMT on
the concentration of trans C | fatty acids in milk, while the fat content in milk
mcreased. The vegetable fat from EMT coensisted of unsaturated fatty acids in the
cis form. Garnsworthy (1997) pointed out that fatty acids in the zrans form have a
much greater inhibitory effect on milk fat concentration than those in the cis form.
Palmquist et al. (1990) speculated that a higher fat content could have been the
result of long-chain fatty acids passing from the feed to milk directly in the mam-
mary gland, thus saving energy on their synthesis. Palmquist and Jenkins (1980}
suggested that polyunsaturated fatty acids inhibit the growth of Tuminal microbes,
which may reduce microbial digestion of fibre, acetate production or protein syn-
thesis as the fatty acid contents increase in the ration, unless these fatty acids were
made insoluble by transformation into Ca salts. In the present study, milk protein
content was not affected by the addition of EMT, thus confirming that fat from
milk thistle endosperm supplemented with calcium carbonate inhibited microbial
protein synthesis in the rumen. Khorasani et al. (1991) suggested that lower milk
protein production might be related to lower acetate production in the rumen, which
could increase the utilization of amino acids as an energy substrate. On the other
hand, Casper and Shingoethe (1989) suggested that a higher level of fat in the diet
of ruminants reduces mammary uptake of amino acids by inhibiting the release of
somatotropin.

The fatty acid composition of milk fat may be altered by dietary manipuiation.
Milk products containing less saturated fatty acids and more saturated C |, may be
desirable as they lower the risk of coronary heart disease (Noakes et al., 1996). Fat
from the endosperm of milk thistle (Sy/ibum marianum 1..) consists of unsaturated
fatty acids, mainly A-9,12-cis-C, (70%). Including EMT into the diet signifi-
cantly increased the content of A-6-¢cis-C ,  and reduced the concentrations of short-
and medium-chain fatty acids. Garnsworthy (1997) concluded that increasing the
intake of fat may increase the proportion of unsaturated fatty acids in milk fat,
since the de novo synthesis of short-chain fatty acids is reduced and these are all
saturated. Similar results, using other types of vegetable fat, were obtained by
Shingoethe et al. (1996) and Nowak and Potkanski (2000). Banks (1987) pointed
out that higher levels of oleic acid in milk fat are due either to increased dietary
C.,., as aresult of partial hydrogenation in the rumen, or increased desaturation of
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C,,, In the gut wall and mammary glands. Long-chain fatty acids are generated

from the mobilization of body reserves or from dietary sources, while short chain
fatty acids are synthesized in the mammary gland. The changes in milk fat compo-
sition in this study were probably influenced by partial rumen biohydrogenation of
fatty acids from EMT and passing them directly to the milk fat.

CONCLUSIONS

In the conclusion of this study it should be stated that endosperm of milk thistle
{(Sylibum marianum L.) may be fed with calcium carbonate as a component of
concentrates for high yielding cows. Endosperm from the milk thistle supplement
considerably increased the concentration of monounsaturated fatty acids (A-6-¢is-
C,. ) in milk fat, which has been promoted as a change favourable for human
health in respect to hypercholesterolemia,
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STRESZCZENIE

Wplyw bielma ostropestu plamistego (Sifibunm marianum L.) w dawkach dla kréw na wydaj-
noéé mleczng i profil kwaséw tluszczowych

Doéwiadczenie przeprowadzono na 30 krowach nch, od 45 do 70 dnia laktacji, podzielonych na
3 grupy wedbug daty wycielenia § wydajnodci mleka. Krowom podawano dawkg podstawows ztozo-
ng z kiszonek z kukurydzy, trawy i wystodkdw buraczanych, oraz paszy tresciwej. 20% mieszanki
trefciwej dla obydwoch grup do$wiadezalnych zastapiono bielmem nasion ostropestu plamistego
z dodatkiem 3% wgglanu wapnia, a w jednej z grup doswiadezalnych do mieszanki tresciwej dodano
1,5% weglanu sodowego. Bielmo ostropestu plamistego zawierato 23% ttuszczu o duzej zawartodci
nienasyconych kwasdw tluszczowych.

Srednia zawarto$é thuszezu w mleku krow grup doswiadczalnych nie rozuila sie istotnie i wyno-
sifa odpowiednic 4,83 i 4,61%, ale byla istotnic wigksza (P<0,05) niz w grupic kontrelnej (4,27%).
W ttuszczu mleka krow grup doSwiadcezalnych karmionych dawkami z bielmem ostropestu plamiste-
go stwierdzono mniejsza zawartos¢ kwaséw tluszezowych o krotkim (C C . C ) i Srednim (C
C., ,) fancuchu weglowym, a wigksza zawartoé¢, pozadanych z punktu widzenia dietetycznego, kwa-
soéw nienasyconych (C, A-6-cis-C A-9-12-cis-C ) niz w thuiszezu mleka kréw grupy kontrol-
nej.

18:0,



