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SUMMARY

Fifteen early lactating goats were selected at 12-18 month and randomly divided into
three experimental groups of five animals each. The animals received a control diet
consisting of 30% roughage and 70% concentrate, without {group I) and with
supplementing of 3% bentonite (group II) and 3%dolomite instead of concentrate (group
III). The experimental trial extended from parturition until the sixth week of lactation. The
results indicated that bentonite supplementation significantly (P<0.05) increased milk yield
and both of fat and protein either percentages or yields in milk. However, dolomite
insignificantly (P>.0.05) decreased milk yield and increased to somewhat both of fat and
protein either percentages or yields in milk. Addition of bentonite and dolomite showed
significant {(P<0.05) increases in total protein {TP) concentration and glutamic oxaloacetic
transaminase (GOT)} and glutamic pyruvic transaminase {GPT) activity of blood serum.
However, dolomite supplementation decreased (P<0.5) serumn cholesterol. Calcium to
inorganic phosphorus ratioc was not affected by either bentonite or dolomite
supplementation. [t could be concluded that supplementation of sodium bentonite was more

effective in improving milk production and increasing milk fat than dolomite.
Keywords : Goats, Bentonite, Dolomite, Milk yield, Milk composition

INTRODUCTION

Several researches have been directed
toward improving milk production and its
composition using different methods. One
of these methods, is bentonite or dolomite
supplementation to diets containing high
levels of concentrates.

Bentonite increased digestibility of
nutrients (Kirilov and Burikhono, 1993),
and improved milk  production
(Yermolenko, et al., 1996 and Saleh, et
al., 1999). Moreover, bentonite has
positive effects on milk constituents,
since, Zalewska, et al., (1985) concluded
that the addition of 3% bentonite to feed,
increased milk fat content in cows, and

Abdelmawla, et al., (1998) observed that
mitk lactose significantly increased as
bentonite level increased (up to 12g/ head/
day) in lactating goats rations. However,
neither milk yield nor milk constituents
were affected by adding bentonite to
sorghum or maize grain - based
supplements for cows (Ehrlich and
Davison, 1997 and Hamilton, et al,
1988).

With regard to dolomite, Kholif, et al.,
(1999) reported that supplementing
buffaloes’ diets with dolomite up to 2% of
dry matter intake DMI, increased
{P<0.05) milk yield and milk Ca content,
while decreased (P<0.05) C4 in milk fat.
However, Kertz, et al, (1977) suggested
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that adding dolomite to dairy cows’
rations decreased milk yield.

The objective of this study was to
compare the effects of bentonite and
dolomite added to lactating goats’ rations
on milk yield, mitk composition and some
parameters of blood serum.

MATERIALS AND METHODS

The present study was conducted at
the Experimental Farm of the Department
of Animal Production, Faculty of
Agriculture of Ain Shams University.

Fifteen homoparity early lactating
crossbred goats selected at 12-18 month,
with average live body weight of24.8 £
0.20 kg were randomly distributed into
three feeding experimental groups of five
animals each. '

The first group (I) was fed a control
diet containing 70% concentrate feed
mixture, 15% berseem hay and 15% rice
straw while the other two groups (11) and
(I  were fed the control diet
supplemented with either 3% bentonite
{group [I) or 3% delomite (group I1I).

Bentonite clay and dolomite replaced
a part of the concentrate. The compostiton
of sodium bentonite and dolomite used is
shown in Table (1), while the chemical
composition of the feed ingredients
(which was done according to AQAC,
1990) is presented in Table (2).

The nutrient requirements were
calculated according to Ghoneim, (1967),
since, each metabolic body weight
requires 0.113 Mcal as metabolizable
energy (ME) and 2.5 gm digestible
protein (D.P.) (maintenance requirements)
and each 1.0 kg milk (4% fat) requires
0.940 Mcal as (ME) and 70 gm D.P.
{productive requirements). The animals

were housed and fed individuaily once
daily and water was available ad lid.

Goats were mifked twice daily (7.0
a.m. and 3.0 p.m.) and milk yield (g/d)} of
each animal was recorded during the
second, fourth and sixth week of lactation.
A milk sample of each animal represented
a mixed sample of a constant percentage
of the morning and the evening yield was
taken.

Milk pH was immediately measured,
then, milk samples were analyzed for total
solids (TS), fat, protein and ash according
to Ling.. 1963), while, lactose content was
estimated by the method of Barnett and
Abd El Tawab (1957). Solids not fat
(SNF) was calculated by difference.

Blood samples were taken after 4 hrs.
of morning feeding from the jugular vein

" biweekly until the 6% week of lactation.
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Blood serum was separated through one
hour and stored frozen at 20 C® until
analysis for total protein (Armstrong and
Carr, 1964), liver enzymes GOT and GPT
(Reitman and Frankel, 1957) and total
bilirubin (Tendrassikl — Grof, 1938).
Serum cholesterol was estimated by the
method of Kostmer, ef al., (1979), serum
calcium was determined according to
Jackson (1958} and the serum phosphorus
determination was according to Troug and
Meyer (1939). All the biochemial
constituents of blood serum were done
colorimetrically using commercial kits
purchashed from Bio-Merieux,
Laboratory Reagent and Products, France.

The statistical analysis was carried out
according ' to  Snedecor and Cochran
(15982). Differences among means of
experimental groups or weeks were tested
using Duncan’s New Multiple Range test
(Duncan, 1955).
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Table 1. The chemical composition of sodium bentonite and dolomite.

Item Bentonite* Item Dolomite**
Sio, % 53.05 P% % 0.02

Al,o; % 20.26 Na % % 0.20

Fe; 04 % 6.74 Ca% % 17.50

Cao % 2.02 Mg % % 11.85

Mgo % 1.95 K % 0.16

Na,o % 2.19 Cu % 0.48

K.o % 1.05 ZN % 2.15

Loss of % Fe % 0.04

_Iginition % 12.74 Mn % 5.1

* Sinal manganese company, Kasr El-Nile Cairo.
** Phosphate and manganese company, El-Tahrir, Cairo.

Table 2. The chemical composition of the feed ingredients (dry matter DM basis %)

Item DM CP CF EE NFE Ash Ca P Na Mg
CFM* 9460 1383 102 31 6658 62 057 06 021 0.56
Berseem hay** 89.50 135 275 195 4495 121 1.61 0.14 0.65 041
Rice straw** 9240 395 367 1350 4405 138 1.5 032 018 048

* Commercial concenrtate feed mixture {undecorticated cotton seed cake 10%, Linseed meal 10%.
yellow corn 25%, barley 20%, rice bran 11%, wheat bran 17%, molasses 4%, limestore 2% and salt
1%) obtained from Zagazig Factory.

** Obtained from Dakahlia Province.

RESULTS AND DISCUSSION ncreased feed intake. On the other hand,
_ ’ Moate, et al, (1985) reported that a
Dry matter intake (DMT) significant decrease in DM intake was

Total DMI insignificantly increased observed for dairy cows fed pasture diet
(P>0.05) by adding bentonite and supplemented with sodium bentonite as
dolomite, and the highest total DM (1088 60 8/M/d.

g/h/d) was observed for goats receiving .

the diet with bentonite (Table 3). [These  MilK yield L

findings may be related to that sodium Data of Table (4) cle'arly mdlca_ted t}.1at
bentonite had certain physical and rqmarkable (P<0.05) increase m.mllk
chemical properties by which it had a  Yi€ld ~was  recorded for animals
good effect on palatability and might supplemented with sodium bentonite.

enhance the ruminal digestion]. These ?bv;ousiy,‘mlill: yielglincrease;:i Ely 33.5%
results are in agreement with those or bentonite than the control. However,

obtained by Abdelmawla ef of, (1998)  Supplementation of ~ dolomite
who suggested that total DMI of iactating 1n51gn1f?cantl¥ decreased_ the milk yield
goats was not significantly affected by comparing wnt_h control diet. These res.ults
bentonite  supplementation, However, may be explal_ned on the basis of ﬁnfil‘ngs
Muller ef ., (1983), Dehean er al. reported.by Richter et al.,(1990)_, Kirilov
(1984) and May and Barker (1988) and Burikhonvo (1993), El-Hakim ef ai..
observed that adding bentonite by 2% to (1994), Yermolenko, et al. (1996) and

rations of steers fed high grain diets, Saleh, et al_., (1999) who used fatting
bulls, stear heifers, rams,

13
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Table 3. Effect of bentonite and dolomite supplementation on daily feed intake
during six weeks of lactation.

Experimental groups

Item I 1I m

Control 3% hentonite 3% dolomite
No of goats 5 5 5
Initial body weight (kg) 24,7 24.92 2477
Feed intake (g/d):
Concentrate mixture 745° 782" 775°%
Berseem hay 145 156" 150*°
Rice straw 142* 150* 147"
Total DM intake (g/d) 1032* 1688* 1072

Means superscripted with the same letter not significantly (P> 0.05) differed.

Table 4. Effect of bentonite and dolemite supplementation on milk yield,
composition (percent and yield) and pH value of goats

Experimental groups SE
{tem I i | I
Control 3% bentonite 3% dolomite
Milk yield (g/head/d) 800.56° 1068 89" 760% 24.59
Week 2 993.3 1110 940
Week 4 941.7 1160 9733
Week 6 466.7 916.7 366.7
Fat % 4,02 433 4.12° 0.072
g/d 32.6° 46.58* 31.78" 1.37
Protein % 2.79% 3.06 2.97° 0.047
g/d 22.17° 32.76" 22.52° 1.00
Lactose % 457 475" 4.69% 0.038
g/d 36.40° 50.90° 35.85"™ 0.87
TS % 12.17° 13.00° 12.55™ 0.05
g/d 98.83" 139.30° 99.42° 3.94
SNF % 8.15° 8.67° 8.43* 0.06
g/d 65.34° 92.78 66.30% 2.77
Ash % 0.79% 0.86 0.77° 0.012
g/d 6.4% 9.23" 5.93° 0.26
pH  am 6.46" 6.60° 6.47° 0.005
pH  pm 6.51™ 6.63" 6.50° 0.012

a,b,c Groups overall means with different superscripts were different (p<0.05)

cattle and lactating buffaloes, respectively was 30 : 70), he found that both bentonite
and concluded that digestibilites of most and dolomite increased milk yield. The
nutrients increased when bentonite was variability of results may show that
added to rations which consequently  animal fype, roughage: concentrate ratio
affected milk yield positively. [However, and supplementation level could affect the
when], Kholif (1989) fed lactating response to the additive material.

buffaloes on diets unsupplemented and Table (5) clearly showed that daily
supplemented either with 3% calcium milk yield increased (P>0.05) to reach its
bentenite or 2% dolomite of DMI(R : C maximum at the 4% week, then,

14
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decreased  (P<0.05) at the 6™ week,
regardless to dietary supplementation.

Milk constituents

It. is known that fat content is affected

by the roughage / concentrate (R/C) ratio
which directly affects the volatile fatty
acids (VFA’s) proportions, in particular,
acetic to propionic ratio (Shaw, et al.,
1959, Storry and Rook 1965 and Davis
1967). However, data of Table (4)
indicated significant differences (P<0.05)
in fat either percent or yield among the
three groups in which all animals received
the same R/ C ratio (30 : 70). The highest
valaes of fat (either percent or yield)
recorded for animals supplemented with
bentonite may be explained on the basis
of the mode of action of bentonite which
alters the ruminal end products of
fermentation towards a lower molar
percent propionate via increasing the
dilution rate {Rogers, er al., 1982).
Moreover, Baldi, er al., (1996) concluded
that bentonite significantly increased
molar proportion of butyrate.
Butyrate can be used as a precursor of fat
synthesis. The present result of bentonite
effect on milk fat is in agreement with
that obtained by Saleh, er al., (1999).
However, Kholif (1989) found that
neither bentonite  nor  dolomite
significantly = affected milk fat of
buffaloes.

Although, all experimental animals
received approximately the same level of
dietary CP, data of Table (4) showed that
the animals which received bentonite
(group 1I), significantly increased milk
protein either as percent or yield, This
finding may be illustrated on the basis of
the findings reported by Ferr and Leng
(1990) who suggested that bentonite
supplementation  increas-ed flow of
pratozoal protein from the
rumen to the intestine. Also, Ivan, ef al.,
(1996) revealed  that  bentonite
supplementation resulted-in higher total

amino acids and non NH; — N supplies to

the intestine. Moreover, Saleh er af,

(1999). reported that bentonite addition
increased the available digestible crude
protein used for lactation as a result of its
role in increasing N-efficiency and
retention by stabilization the NH, release
in the rumen with high concentrate
rations. The results of the present study
are in accordance with those obtained by
Kholif (1989},

It is of interest to notice that animals
which received diet supplemented with
dolomite  (group III), had higher
percentages of lactose and SNF than the

_ control (Table 4). This observation might
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be due to improving the utilization of
starch (precursor of glucose) in the small
intestine with a decline in the loss of
energy as starch in feces by dolomite
supplementation (Wheeler and Noller
1976). _

Also, data of Table (4) showed that TS
either as percent or yield recorded higher
values (P<0.05) for both groups II'and 11
comparing with group [. The highest
values of ash either as percent or yield
was  observed for bentonite group.
Moreover, Table (4} indicated that the pH
values were slightly different (P<0.05)
among the three experimental groups, but,
all of these values were within the normal
range. ,

The present results of lactose, SNF,
TS, ash and pH are in line with those
obtained by Kholif (1989).

Data of Table (5), obviously indicated
that milk fat and total protein contents
were significantly (P<0.05) higher at the
4™ week than those at the 2™ or 6™ week
of lactation, and showed that milk ash
yield decreased (P<0.05) as lactation time
increased. In general the fowest values of
milk contituents were observed at the 6™
week of lactation, regardless to the dietary
supplementation.
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Table 5. Effect of lactation time on milk yield, composition and pH values of goats

. Lactation time (week) SE
Item 2 4 3 -
Milk yield g/head /d 1014.44° 103167 583.33° 36.79
Fat % 4.09 4.48° 3.91° 0.05

g/d 41.53% 46.37° 23.06° 1.54
Protein % 2.86° 2.99* 2.98% 0.03
g/d ' 28.97" 31.05° 17.43° 1.12
Lactose % 4.96* 4.45° 4.60™ 0.49
g/d 50.54* 45.97% 26.73° 1.95
TS % 12.72% 12.84° 12.34° 0.059
g/d 128.98" 133.57° 72.31° 5.51
SNF % ' 8.63* 8.36" 8.43% 0.07
g/d 85.12* 86.31% 50.45° 4.02
Ash % 0.81° 0.92* 0.85° 0.01
g/d 8.74* 8.34" 4.95° 0.31
pH am 6.48% 6.54° 6.51® 0.011
pH pm 6.5° 6.58° 6.56™ 0.012

- *>®Weeks overall means with different superscripts were different (p<0.05)

Table 6. Effect of bentonite and dolomite supplementation on some serum
parameters of goats.

. Experimenlal groups SE
Item ] 1 I N
Control 3% bentonite 3% dolonite
TP g/100 mi 6.57° 6.70° 6.66° 0.09
GOT (U/L) 35.65° 40.01" 39.72° 1.03
GPT(ULL) 18.96° 24 .92 22.70° 0.60
Bilirubin (mg/100ml) 0.40° 0.47° 0.47* 0.006
Cheolesterol (mg/100ml) 63.82° 64.35° 59.91° 0.47
Ca (mg/100ml) 479" 4.59> 4.69% 0.03
P {mg/100ml) 2.70° 2.38% 2,57 0.056
%< Group overall means with different superscripts were different (p<0.05)
Table 7. Effect of lactation time on some serum parameters of goats.
Lactation time (week) SE
Ttem 2 4 6 +
TP g/100 mi 6.49° 6.46"° 6.98 0.099
GOT (UL) o 33.13° 38.06° 44.18* 1.04
GPT (U/L) 22.23° 23.05° 21.03° 0.69
Bilirubin (mg/100mi) 0.45° 0.40° 0.49° 0.008
. Cholesterol (mg/100ml) 56.51° 61.52° -70.05° 0.35
Ca {mg/100mi) 4.7¢6° 4.67° 4.65* 0.03
P (mg/100m}) 2.72° 2.50° 2.42% 0.045

- 25 Weeks overall means with different superscripts were different (p<.05).

16



Egyptian J. Nutrition and Feeds (2001)

Blood serum

Data presented in Table (6) showed
that both of bentonite and dolomite
supplementations resulted in significant
increases in some of blood serum
parameters such as TP, GOT and GPT,
and the highest values of these parameters
were recorded for bentonite group. These
results may possitively correlated with
bentonite ability to improve nitrogen
nutilization.

Minute increases of serum total
bilirubin were recorded for benonite and
dolomite groups (Table 6) refered to
normal liver function.

It is of interest to report that the
slightly highest (P<0.05) value of serum
cholesterol was observed for bentonite
group {64. 35 mg/100ml) not for Jolomite
group which had the lowest level of
cholesterol in this trial (59.91mg/100ml).
This result may be explained on the basis
that gluconeogenesis precursors in the
liver which could promote cholesterot
synthesis, may be affected by increasing
dilution rate (bentonite effect) in the
rumen rather than by increasing starch
digestibility in the intestine (dolomite
effect). The same effect of bentonite was
observed by Saleh et al., (1999). Aiso, the
present resuits are in line with those

advancing lactation time, however, serum
GPT increased (P>0.05) at the 4" week,

. then, decreased (P>0.05) at the 6™ week.

obtained by Kholif, (1989) and Simex ef

al., (1994).

Concemning results of Ca and P (Tabie
6), it could be reported that slight
differences were noticed among the
overall means of the three experimental
groups. Obviously, ail means of Ca and P
showed approximately the healthy normal
ratio of Ca to P (2 : 1). The presrent
results are in line with those obtained by
Kholif (1989) and Rajcevic (1989).

With regard to the effect of lactation
time on some blood parameters, Table (7)
showed that serum total protein
significantly increased at the 6% week,
also, serum GOT gradually increased by

17

Flactuated values were observed for
bilirubin during the experimental weeks,
regardless to the dietary supplements.

Furthermore , Table (7) indicated that
serum cholesterol gradually increased (P<
0.05) to reach the highest value at the 6
week. The highest values of both Ca and
P were recorded at the 2™ week of
lactation.

From all the above mentioned results,
it could be concluded  that
supplementation of sodium bentonite at
3% of the concentrate to rations of
lactating goats containing 30% roughage
and 70% concentrate was more effective
in improving milk production and
increasing milk fat than that of delomite
at 3% of concentrate.
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