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Abstract: The study was undertaken to minimize aflatoxin level of dairy cow concentrate feed by
blending aflatoxin more susceptible feed ingredient (noug seed cake) with aflatoxin less susceptible
feed ingredient (brewery grain and linseed cake) to reduce the aflatoxin levels in feeds and milk. The
study was carried out at Holetta dairy research station using 15 mid lactating F1 Boran x Friesian
crossbred dairy cows having parities of 1-5 and average weight of 450 kg. Cows were fed three diets:
Treatment 1 = native hay + noug seed cake (40%) + wheat bran (58%) + salt (2%); Treatment 2 =
native hay + wheat bran (42%) + brewery grain (36%) + noug seed cake (20%) + salt (2%);
Treatment 3 = native hay + wheat bran (58%) + linseed cake (20%) + noug seed cake (20%) + salt
(2) using Randomized Completely Blocked Design (RCBD. The feed ingredients and compound
concentrate mixtures were examined for aflatoxin groups vis: aflatoxin B1 (AFB1), aflatoxin B2
(AFB2), aflatoxin G1 (AFG1) and aflatoxin G2 (AFG2). Milk samples were analyzed for aflatoxin M1
(AFM1), aflatoxin M2 (AFM2), aflatoxin G1 (AFGT1) and aflatoxin G2 (AFG2) following the standard
procedures described for analysis of aflatoxin using High Liquid Chromatography (HPLC). The
results revealed that, the aflatoxin level of feeds (AFB1) of native hay and dried brewery grain was
found to be zero (0 ng/kg AFB1). Wheat bran, noug cake, noug cake based concentrate mixture,
brewety grain based concentrate mixtute had moderate AFB1 levels of 5.25ug/kg, 3.45ug/kg,
1.12ug/keg and 4.09pg/kg respectively. Cows supplemented brewery grain based concentrate feed had
the lowest level of AFM1(0.31pg/L) as compared to milk of cows supplemented noug seed cake
based concentrate feed (0.43pg/L) and that of milk of cows supplemented linseed cake based
concentrate feed (4.58pg/L). Cows that fed brewery grain based concentrate feed supplement had
relatively higher feed intake (14.7 + 0.05 kg), higher daily milk yield (9.1 £ 0.09 L), better milk fat (3.91
t+ 0.18), higher milk total solids (12.62 £ 0.17) and better daily weight gains (0.34 * 0.01), as
compared to the conventional feed supplement which resulted feed intake (13.8 £ 0.05kg); daily milk
yield (8.1 £ 0.09L); milk fat (3.87 £ 0.18%); milk total solids (12.33 £ 0.19%); and daily weight gain
(0.24 £ 0.01kg) and linseed cake based concentrate feed supplement which resulted in feed intake
(14.1 £ 0.07kg); daily milk yield (7.7 + 0.1L); milk fat (3.71 £ 0.16%)and milk total solids (12.61 *
0.18%). Therefore, dried brewery grain based concentrate feed supplement should be considered and
be utilized as an important dairy feed supplement, as it provides dual benefits of minimizing aflatoxin
levels and contributes to better milk production in dairy cows. Further studies should focus on
aflatoxin investigation of linseed cake that is prepared from freshly harvested grain.
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Introduction

Agriculture in Ethiopia is indispensable component of
rural livelihoods. The country has good potential for
dairy production and there is an increasing demand for
utilization of quality and safe milk and milk products
(Gian, 20006). However, dairy production is constrained
by various factors like poor Genetic potential of
animals, disease and poor quality of feeds (Mesfin e a/,
2009). Feed is the most important input for sustainable
livestock production (Adugna e/ al., 2012). Dairy feeds
and milk in Ethiopia are contaminated with aflatoxins
(Dawit et al, 2016; Mulugeta, 2017; Rehrahie e al,
2018; Lamesgn, 2020; Ftalew ez al., 2021). The existence
of aflatoxin in milk is due to feeding of dairy animals
with aflatoxin contaminated feeds. Although aflatoxin

appears in all commodities, there is variation among
grains to aflatoxin contamination. Peanuts (0-1600
pg/kg) (Chauhan e al, 2010), oilseeds (0.1-399.9)
(Keliani ¢# a/., 2014) and maize 0.7-35 ng/kg (Bhat ez al.,
2017) are the most susceptible grains to aflatoxin
contamination. Cereals and pulses are moderately
susceptible to aflatoxin contamination. Whereas,
linseed grain containing 2.5 pug/kg AFB1 (Bhat e al,
2017) and sunflower seeds having 3-4 ug/kg AFB1 (Al-
Musawi, 2017) were reported to be less susceptible to
aflatoxin contamination (Bankole ez 4/, 2010). Cristina
and Gebriel (2005) also witnessed for the variation in
aflatoxin levels among different grains. To mention
some, soybean meal, sun flower meal and rape seed
meal had aflatoxin level of 21.3-48ug/kg, 6.6-24.4
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pg/kg and 6.3-12.8 ng/kg respectively. Research results
in Ethiopia also indicated noug seed cake is more
susceptible (362u/kg) to aflatoxin contamination than
cereal by-products/ brewery grain ((15u/kg) (Dawit e
al., 2016; Mulugeta, 2017). Brewery grain is important
dairy feed (Getu ez al., 2019) as it is one of the protein
source feeds containing 25 - 34% CP (Chanie & Fievez,
2017), having moderate ME of 8.8 MJ/kg (Fekede ¢ al.,
2015) and containing lower rumen degradable protein
of 35% (NRC, 2001). It is relatively cheap (Chanie &
Fievez, 2017) and abundant accounting 85% of total
by-products in the brewing process (Alyu and Bala,
2011).

Some pre-harvest aflatoxin prevention practices
(biological control in field including good agricultural
practice), post-harvest aflatoxin prevention practices
(good storage practice, good feed processing practice,
sorting of contaminated grains, detoxification using
radiation and light treatments, pressure treatments, use
of chemicals have been practicing as aflatoxin
mitigating strategies across the globe (Sipose et al,
2021). However, for developing countries like Ethiopia,
some of these practices are not technically and
economically feasible to implement among smallholder
livestock producers. Therefore, there is a need to
generate feasible and cost-effective aflatoxin mitigating
alternative interventions through research. Blending of
aflatoxin less susceptible feed ingredients with aflatoxin
more susceptible feeds could be one dimension of
aflatoxin mitigating strategies (Genet ¢ al, 2019).
Therefore, the objective of this study was to determine
the reduction level of aflatoxin in feeds and milk when
noug seed cake is partially replaced by brewery grain
and linseed cake in concentrate dairy feed supplements.

Materials and Methods

Study Area

The study was undertaken at Holetta dairy research
station. The station is located 45 kms Western of Addis
Ababa, the capital city of Ethiopia and situated at 93°
N latitude and 38° 30’ E longitude at an altitude of
2400 masl. The mean annual rainfall is 1000 mm and
the mean minimum and maximum temperatures are
6°C and 22°C, respectively (metrology data of Holetta
Agricultural Research Centre).

Selection and Management of Experimental Cows

Cows were selected based on their breed, parity and
stage of lactation so that they can stay on milking for
120 days. A total of 15 lactating F1 Boran x Friesian
crossbred cows with different parities (1-5) targeted to
exclude aged cows having parity of greater than six.
The cows were almost in similar stage of lactation (3 in
eatly lactation and 12 in mid lactation) having average
weight of 450 kg (400-500 kg). Cows were managed on
install bases with daily exercises for 15 minutes. The
experimental cows wete dewormed for internal
patasites with Albendazole one week before the start of
the experiment.
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Experimental Diets/Treatments
The experimental diets are mentioned below and each
treatment was allocated randomly to five experimental
Cows.
1. Treatment 1 = Ad libitum native hay + noug
seed cake (40%) + wheat bran (58%) + salt
(2%)
2. Treatment 2 = Ad libitum native hay + wheat
bran (42%) + brewery grain (36%) + noug
seed cake (20%) + salt (2%)
Treatment 3 = Ad /ibitum native hay + wheat bran
(58%) + linseed cake (20%) + noug seed cake (20%) +
salt (2%0)

Experimental Design and Statistical Model
The experiment was handled in a Randomized
Completely Block Design (RCBD) by blocking the
variations coming from parity difference and the
statistical model was:
Yij = p + Ti + Pj + cij

Where; Yij = the observation for i treatment and Pt
parity

pn = Overall mean

Ti = Effect of the experimental feeds

Pj = Effect of parity

eij = error term

Preparation of Experimental Feeds and Feeding
The experimental feeds were formulated based on daily
nutrient requirements of the experimental cows. The
requirements of total feed intake, crude protein (CP),
metabolizable energy (ME) was taken from the
standard table indicated in Kearl (1982). Nutrient
composition of the feed ingredients was taken from
laboratory investigation of Holetta Feeds and nutrition
research program (Table 1). “Double Pearson’s Square
method” was used to formulate the experimental diets.
The experimental feeds were formulated to have similar
content of metabolizable energy (123 MJ/d) and crude
protein (CP) content of 1534 g/d and wete calculated
for the requirements of an average body weight of 450
kg (400 kg-500 kg) milking cow (Keatl, 1982). Fresh
and wet brewery grain from Sebeta Meta Abo brewery
factory was collected and delivered to Holetta research
center. Just upon arrival, wet brewery grain was drained
to remove the water and followed by sun drying.
During the drying process salt was added to retard
growth of fungus in the feed and proper follow-up and
checking was imposed to ensure complete drying
before subjecting to feed formulation. The dried
brewery grain was thoroughly mixed with wheat bran
and noug seed cake based on the planned proportion.
The daily concentrate supplement allowance to each
experimental cow was divided in to two equal portions
and offered during milking at 5:00 AM and 5:00 PM in
the morning and in the afternoon. Hay prepared from
natural pasture was offered daily at ad-libitum bases
and drinking water was available at all times in their
barn.
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Table 1. Nutrient composition of feed ingredients used for formulation of experimental diets.

Feed ingredients CP (g/kg feed)

ME (M]/kg feed)

Hay 64

Wheat bran 177
Noug seed cake 308
Brewery grain 226
Linseed cake 280

75
114
102
81
81

CP= Crude protein; ME= Metabolizable energy.

Table 2. Proportion (%) of feed ingredients in 100 kg concentrate mixture.

Feed ingredients

Conventional concentrate Brewery based concentrate Linseed cake based concentrate

mix mix mix
Wheat bran 58 42 58
Noug seed cake 40 20 20
Brewery grain - 36 -
Linseed cake - - 20
Salt 2 2 2

100 100 100

Measurements and Recording

The feed offer (hay), refusal and concentrate were
weighed and provided and recorded every day in the
morning. Milk yield of the experimental cows were
measured and recorded in the morning and in the
afternoon and total milk yield was recorded daily. Milk
samples for laboratory analysis was collected from each
experimental cow ones in a month using 100 ml
capacity polyethylene plastic bottles and were analyzed
for milk fat, protein, lactose, total solids and Ash. The
experimental cows have been weighed during the start
of the experiment and every 15 days thereafter.

Sample Collection and Aflatoxin Analysis

To make samples representative, sub-samples from
different parts of the bulk of brewery grain was taken
randomly and the sub-samples were properly mixed.
One kg composite feed sample was taken in a clean
paper bag and sealed immediately to avoid cross
contamination. The samples were kept in a cool and
dry place at room temperature in order to minimize
growth of fungi. Similar trend of sampling procedures
(AOAC, 2016) was employed for sampling the
compounded concentrate mixture (table 2) belonging
to each experimental feed. Samples were grinded and
passed through a 0.25-mm mesh PVC sieve and
submitted for laboratory analysis. Then, samples were
investigated for AFB1, AFB2, and AFGland AFG2.
Aflatoxin in feeds was investigated in Bless Agro-
processing laboratory following standard procedures
described for analysis of aflatoxin in feeds using High
Liquid chromatography (HPLC). With regard to milk,
samples from morning and afternoon milking of each
experimental cow were collected for one week and
finally polled based on treatment bases. Then 100 ml of
milk was sampled from the polled milk and taken in to
polyethylene plastic bottles and submitted for analysis
AFM1, AFM2, AFG1 and AFG2 following the
standard procedures of HPLC (McMaster, 2007)
described for analysis of raw whole milk in the
laboratory of animal products, veterinary drugs and

feed quality assessment center located at Kaliti. The
USA standards for aflatoxin maximum limits in feed
(.e. 20pg/ke) and in milk (ie. 5pg/lt) were used as
references for comparison.

Statistical Analysis

To control the variations in milk yield coming due to
differences in lactation stage of experimental cows,
initial daily milk of experimental cows was subjected in
to covariate analysis. Data of feed intake, milk yield and
milk compositions were analyzed using General Linear
Model (GLM) procedures in SAS, 2002 software. With
regard to results of aflatoxin in feeds and in milk, data
generated from the laboratory investigation were
described in tables as they are received from the
laboratory.

Results and Discussion

Level of Aflatoxin in Feeds

The level of aflatoxin in feeds (AFB1) is indicated in
table 3. Though results of aflatoxin examination are
reported in terms of four common aflatoxin groups vis:
Aflatoxin B1, Aflatoxin B2, Aflatoxin G1 and Aflatoxin
G2, the discussions are lying on Aflatoxin B1l. The
reason is, aflatoxin B1 is common and dominant and
was recognized by the International Agency for
Research on Cancer as one of the most naturally
occurring toxic and carcinogenic substances (Feddern ez
al., 2013). The AFB1 level of native hay and brewery
grain in this study was Oug/kg (free of aflatoxin) which
was lower than the AFB1 level of hay examined in
samples collected from Hawassa which had very low
level of aflatoxin of 0.13 * 1.7ug/kg (Rehrahie e .,
2018). The main reasons could be due to proper drying,
good storage conditions and short storage duration of
less than 3 months employed to this feed resource.
Dried brewery grain in this study was also found to be
free of aflatoxin (Oug/kg), which was lower than the
AFB1 level of dried brewery yeast (15.4ug/kg) reported
by Dawit ez al. (2016). This is because, wet brewery
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grain just after receiving from the brewing factory was
carefully drained and then properly dried with full
follow up of attendants. The other reason is after
drying, brewery grain was stored for shorter duration of
time. The inclusion of salt in the drying process of
brewery grain also contributed to retardation of mold
growth. Wheat bran in this study contained AFB1 level
of 5.25ug/kg which was lower than the AFB1 level
reported by Dawit ez a/. (2016) in samples collected
from Sendafa, Sululuta, Debrezeit and Sebeta which
was 15.6ug/kg. This is because; wheat bran before
purchase was not stored for longer period of time in
the flour factory. In addition, wheat bran after purchase
was not stored in the dairy farm for longer period of

Table 3. Level of Aflatoxin B1 (AFB1) (ug/kg DM) in feeds.
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time and was utilized for feeding. It is known that the
time length of storage matters for formation of
aflatoxin in agricultural products (grain or feeds). This
is evidenced by the findings of Wantanwa e a/. (2017),
in which the AFB1 level of commercial dairy
concentrate feeds and corn by-products before storage
was 5.1, 4.1, 4.0, 4.2, 5.5 and 5.5 pg/kg, respectively,
and was 9.7, 6.5, 9.8, 12.3, 11.4 and 20.0 pg/kg,
respectively after storage for one month. The AFB1
content of noug cake in this study (3.45ug/kg) was
lower than the AFB1 level of noug seed cake reported
by Dawit e¢f al. (2016) in samples collected from
Sendafa, Sululuta, Debrezeit and Sebeta which was 362
+ 3.8ug/ke.

Feed ingredient/experimental dict Aflatoxin  Aflatoxin Aflatoxin Aflatoxin Total .
B1 B2 Gl G2 aflatoxin

Native hay 0 0 0 0 0

Wheat bran 5.25 0 1.19 0 6.44

Noug cake 3.45 0 2.1 0 5.55

Linseed cake 146.5 3.23 53.85 0 203.58

Brewery grain 0 0 0 0 0

Noug seed cake based concentrate supplement 1.12 0 0.57 0 1.69

Brewery grain based concentrate supplement 4.09 0 2.77 0 6.86

Linseed cake based concentrate supplement 211.08 7.98 27.13 0.51 246.7

Except the AFB1 levels in hay, brewery grain, and
noug seed cake based concentrate feed supplement, the
AFB1 levels of the other feed ingredients used in this
study (table 3), had AFBI1 levels higher than the one
reported in maize by-product (1.21 pg/kg) in Kenya
(Oduho et al., 2013). Except for linseed cake, the other
feed ingredients used in this study, contained lower
levels of AFB1 (table 3) which was lower than the
AFB1 level of dairy feed concentrate (by-products of
maize) reported in Kenya by Senerwa e al. (2010)
which was 107.34 pg/kg. Linseed cake and linseed cake
based concentrate compounded feed supplement used
in this study contained higher levels of AFB1 of
146.5pg/kg and 211.08ug/kg respectively. The reason
could be partially due to having longer storage duration
of 1 year kept in feed retailers before purchase.
Though, no reports are available on aflatoxin content
of linseed in Ethiopia, the aflatoxin level of linseed cake
(146.5pg/kg) and linseed cake based concentrate
mixture (211.08 pg/ke) in this study is lower than the
aflatoxin level of flax seed reported by Ting ez al. (2020)
in United States and 120- 810 pg/kg reported by Sahay
et al. (2000). The level of AFB1 in wheat bran in this
study (5.25 pg/kg) was lower than the level reported by
Mulugeta ¢f al., 2017 (21.55ug/kg) studied in Sululuta,
Debrezeit and Debrebrhan. It was also lower than the
level of wheat bran reported by Dawit et al, 2016
(15.6ug/kg) studied in Sendafa, Sululuta, Debtezeit and
Sebeta.

Previous reports indicated that, noug-seed cake is
susceptible to aflatoxin contaminations and cows that
fed noug seed based diet has produced milk which is
contaminated by aflatoxin (Dawit et al, 2010).
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Unfortunately, the level of AFB1 in noug cake in this
study was found to be lower (3.45 ug/kg) than the
levels reported by Mulugeta e al, 2017 which was
293.99ug/kg in Debrebethan, 30296 pg/kg in
Debtezeit and 408.63 pg/kg in Sululuta), Ethiopia.

With the exception of linseed cake, the level of
AFB1 in dairy feeds vis: wheat bran=5.25ug/kg, noug
cake=3.45pg/kg, brewery grain=0Opg/kg in this study
(table 3) was lower than the level of AFB1 examined in
sorghum in North Showa Zone, Kiwet=3.95 -
153.72pg/kg (Getemew ef al., 2015) and in sorghum in
South, East and Northwest Ethiopia=29.5ug/kg
(Alemayehu ez al, 2014). With regard linseed cake,
although information on aflatoxin level of linseed cake
is limited; Bhat ez a/ (2017) reported low level of
aflatoxin of 2.5ug/kg in linseed after 8 months of
storage.

Level of Aflatoxin in Raw Whole Milk

The level of aflatoxin in raw whole milk (AFMI1) is
indicated in table 4. The range of AFM1in milk in this
study (0.31-4.58 pg/L) was similar to the AFM1 level
of milk (0.028-4.98 pg/L) reported by Dawit et al.
(2016). The AFMI1 level of milk of cows that fed
brewery grain based concentrate feed supplement in
this study was relatively lower (0.31pg/L) than the milk
of cows that fed noug seed cake (0.43pg/L) and linseed
cake based concentrate feed supplements (4.58 pg/L).
The AFM1 level of milk of cows that fed the three
experimental feeds supplements vis: brewery grain
based concentrate feed (0.31ug/L), noug seed cake
based concentrate feed (0.43ug/L) and linseed cake
based concentrate feed (4.58pg/L) was lower than the
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AFM1 level of milk of cows that fed by products of
maize, rice, wheat, sorghum, cotton seed and sunflower
reported by Senerwa e al. (2016) in Kenya in which the
AFM1 level was 30.94 pg/L. It was also lower than the
AFM1 level of milk of cows that fed by-products of
maize reported by Kang‘ethe & Lang’a (2009) in Kenya
in which the AFM1 level was 74.95 + 81.9ug/L.

Unlike to this, the AFM1 level of milk in this study
was higher than that reported eatlier by Jalel ¢ al.
(2022) from Oromiya, Finfinne special Zone (0.02-
0.08pg/L) and Yohannes e a/. (2018) from Guragie
Zone (0.0.2-0.31 pg/L). The average AFM1 level of
milk of cows fed the three experimental diets in this
study (1.77pg/L) was also higher than the average
AFM1 level of milk (0.55pg/L) reported by Ftalew ez 4.
(2021) in South Gondar.

Although the AFB1 level of feeds in linseed and
linseed cake based diet in this study was high (above
the permitted level AFB1 for feeds recommended by
USA, 20pg/kg), the AFM1 level of milk of cows fed
linseed cake based diet did not pass the limit of AFM1
recommended by USA (0.5pg/L). This happened
because of the fact that ruminant animals can possess
detoxification  ability ~ through  their  rumen
microorganisms, and these microbes are able to adapt
and utillize such toxic secondary metabolites like
aflatoxins (Loh et al., 2020).

Eftects of Experimental Diets on Feed Intake and
Daily Milk Yield

The Effects of experimental diets on feed intake and
milk yield is presented in table 5. Dietary feed
treatments did not brought significance difference (P >
0.05) on daily feed intake and milk yield. Though
experimental feeds did not show significance difference
(P > 0.05) on daily milk yield, cows fed brewery grain
based concentrate feed supplement produced the
highest amount of milk yield (9.1 £ 0.09 L) as
compared to cows fed the conventional concentrate
feed supplement (8.4 = 0.09 L) and milk of cows that
fed linseed cake based concentrate fed cows (7.7 %
0.1L). The state of being brewery grain to be better
contributor to higher milk production has similarity
with the findings of Getu (2019) in that with increasing
proportion of brewery grain in the concentrate mixture
from 33%, 76% and 100% replacements to cottonseed
cake, the milk yield has increased from 13.8 L, to 14.3
L and 14.5 L, respectively. Getu (2019) also indicated
that the inclusion of brewery grain in the concentrate
mixture has contributed to the increment of DM and

Table 4. Level of Aflatoxin M1 (AFM1) (ug/1t) in milk.

Blending of Aflatoxin Susceptible and Non-Susceptible Feeds to Reduce Aflatoxin

nutrient digestibility of dairy diets. Results of this study
regarding brewery grain have agreement with results of
Al-Talib e al. (2014) in that inclusion of brewer grain in
the dairy cow diet contributes to increased milk yield.
This is because brewery grain has lower level of rumen
degradable protein (35%), which contributed to
increased amount of microbial protein and amino acids
in the intestine which lead to increased level of feed
utilization and results to increased level of milk
production. Fekede ez al (2015) also reported the
importance of brewer grain as appropriate dairy feed as
it maintains the recommended nutritional supply (17-
19% CP) to dairy cattle. The dietary feed treatments
had resulted to significance differences (P< 0.05) on
daily weight gain, in which cows fed brewery grain
based concentrate feed showed (0.34 £ 0.01kg) the
highest weight gain as compared to cows fed the
conventional feed supplement (0.24 = 0.01kg) and
linseed cake based concentrate feed supplement (-0.02
+ 0.01kg). Though the feed intake of cows that fed
linseed cake based concentrate feed supplement was
almost similar (14.1 + 0.07kg/d) to those cows that fed
the conventional feed supplement (13.8 + 0.05kg/d)
and brewery grain based concentrate feed supplement
(14.7£ 0.05kg/d), the corresponding milk yield and
daily weight gain respectively of cows that fed linseed
cake based concentrate feed supplement was lower (7.7
+ 0.1L and 0.02 %+ 0.01kg) than cows that fed the
conventional feed supplement (8.1 £ 0.09L and 0.24 £
0.01kg) and cows that fed brewery grain based
concentrate feed supplement (9.1 £ 0.09 and 0.34 *
0.01kg ). The reason that cows that fed linseed cake
based concentrate feed supplement producing lower
milk yield and daily weight gain (7.7 £ 0.1L and 0.02 *
0.01kg) could be related to the fact that linseed cake
based concentrate feed had contained higher aflatoxin
level than the conventional and brewery grain based
concentrate supplement (table 2) and also because of
the fact that aflatoxin contaminated feeds can affect
productivity of milk (Bennett and Klich, 2003; Bhat
and Vasanthi 2003; Dhanasekaren e 4/, 2011. This is
because, aflatoxin can reduce the metabolizable energy
and crude protein content of feeds and justified by the
reportt that, as compared to non-moldy maize (ME 3.41
Kcal/kg, CP 89 g/kg and fat 40 g/kg), the ME, CP and
fat content of moldy maize respectively was 3.25
Kcal/kg, 83 g/kg) & 15 g/kg) and the loss in nutritive
value was 4.6%, 6.7% & 62.5% for ME, CP and fat
content respectively (Akande e al., 2006).

Experimental diet

Aflatoxin M1 (ug/lt)

Noug seed cake based concentrate supplement
Brewery grain based concentrate supplement
Linseed cake based concentrate supplement

0.43
0.31
4.58
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Table 5. Effect of experimental diets on feed intake and daily milk yield (DMY) (LS-means and SE).

Experimental diets

Daily feed intake (Kg)

& milk yield (1) Conventional Brewery based Linseed based P-value
concentrate concentrate concentrate
Native hay 9.5+ 0.05 10.1 £ 0.04 9.9 +0.05 0.2712
Concentrate 4.4£0.02 4.6 £0.02 43+£0.03 0.5727
Total feed 13.8 £0.05 14.7£ 0.05 14.1 £0.07 0.3478
Milk yield 8.1£0.09 9.1 £0.09 7.7+0.1 0.6769
Daily weight gain (kg)  0.24 + 0.01 0.34+0.01 -0.02 £ 0.01 0.0418
Brewery  grain based concentrate feed as compared to cows fed the conventional concentrate

supplementation in this study brought dual benefit of
minimizing aflatoxin level in feeds and milk and also
availed alternative and highly nutritive feed
supplementation to dairy cows. Result of this study is
similar with the report of Tesfaye ez a/. (2015) in which
case supplementing basal diets with breweries dried
grain based concentrate mixture could be regarded as
an alternative dairy feed supplements to provide
adequate and required amount of CP and ME to dairy
cows. Although different literatures mention various
aflatoxin  mitigation  strategies such as Good
Agricultural Practices (GAP) (Codex alimentations,
2014), use of organic acids as fungal growth inhibitors
(Lee et al, 2015; Rastegar et aly 2017), use of afla-
binders during feeding (Feddern ez af, 2013), use of
biocontrol agents like lactic acid bacteria (Tsige and
Alemayehu, 2017) and “AflaSafe” (Food Business
Africa, 2017). This study, however, exceptionally tested
the use of different feed ingredients in dairy feed to
reduce aflatoxin level in formulated feeds and
consequently in milk, that generates another alternative
of overcoming aflatoxin problems and adds up to the
already existing aflatoxin mitigation strategies.

Eftects of Experimental Diets on Milk
Composition

The Effects of experimental diets on milk composition
is presented in table 6. Though experimental feeds did
not show significant difference (P > 0.05) on milk
composition, the fat content of milk of cows that fed
breweries dried grain based concentrate mixture had
shown a tendency of increased fat percent (3.91 £ 0.18)

feed (3.87 * 0.18) and linseed cake based concentrate
feed supplements (3.71 £ 0.16). This trend has
similarity with the results of Getu (2019) in that, with
the replacement of 33% brewery grain in the
concentrate mixture, milk fat percentage was slightly
higher (4.1%) than that of cows that fed the
conventional  concentrate  supplement  (4.07%).
Similarly, the total solids content of milk of cows that
fed breweries dried grain based concentrate mixture
had shown an increasing trend (12.62 £ 0.17) as
compared to cows fed the conventional concentrate
feed supplement (12.33 + 0.19). A similar trend was
observed in Kliem ¢ a/. (2016) that reported a little bit
increment in milk fat from 3.71% to 3.74% was
observed when cows were fed concentrate
supplementation without linseed to linseed fortified
concentrate feed supplementation respectively. A
similar trend was also observed in Egger ¢f al. (2007) in
that, little increment in milk fat from 4.09% to 4.15%
was observed when cows were supplemented
concentrate feed without linseed meal to concentrate
supplementation containing linseed meal respectively.
With regard to milk protein, Jahani-Moghadam e# a/.
(2015) reported that Holstein dairy cows supplemented
with extruded linseed meal has produced relatively
higher milk protein (3.28%) than cows supplemented
with palm oil based concentrate feed containing no
linseed meal (3.22%). Contrary to this, the addition of
1.7% fat from oilseeds to dairy cow diet (containing
alfalfa hay, alfalfa silage and batley) resulted in reduced
percent of milk fat and protein in dairy cow milk
(Johnson ¢ al., 2002).

Table 6. Effect of experimental diets on milk composition (LS-means and SE).

Milk composition

Conventional concentrate  Brewery based concentrate  Linseed based concentrate  P-value

%)
Fat 3.87+0.18 391 £0.18 3.71 £ 0.16 0.8207
Protein 3.07 £ 0.03 3.20 £ 0.03 3.28 + 0.04 0.1348
Ash 0.70 £ 0.01 0.72 £ 0.01 0.72 £ 0.01 0.3102
Lactose 4.63% 0.04 4.77% 0.06 4.89% 0.05 0.2482
Solid non-fat 8.46 + 0.07 8.72 £ 0.07 8.90 + 0.09 0.2595
Total solids 12.33 £ 0.19 12.62 + 0.17 12.61£ 0.18 0.7040
Conclusion lower level of aflatoxin. Linseed cake and linseed cake

Native hay and dried brewery grain contained zero level
of aflatoxin (Opg/kg). Wheat bran, brewery grain,
brewery grain based concentrates, noug cake and noug
cake based concentrate feed supplements contained
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based concentrate mixture contained the highest level
of aflatoxin. Despite the presence of aflatoxin at a level
above the USA recommended limit in the experimental
cows feed, the level of aflatoxin in their milk was not
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above the USA recommended maximum limit. Among
the experimental concentrate feeds, brewery grain
based diet had the least level of aflatoxin, the highest
feed intake, highest milk yield, and daily weight gain. It
can be concluded that dried brewery grain based
concentrate mixture become one alternative source of
dairy feed supplements comprising dual benefits of
minimizing aflatoxin level and contributes to
production of better milk yield. Further studies should
focus on aflatoxin investigation of linseed cake that is
prepared from newly harvested linseed grain.
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