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Chapter

Use of Aromatic Seeds as
Feed Additives to Improve the

Production of Anatolian Water
Buffaloes

Taskin Degirmencioglu

Abstract

Buffaloes have a strong population of rumen microorganisms that can utilize
different feeds. Other features that make this animal unique are its compatibility
with nature, its ability to withstand difficulties, and the nutrient richness of animal
products. Today, the emergence of residues such as animal origin diseases, pesti-
cides and antibiotics in animal food products has led organic products to be pre-
ferred more by consumers. Due to the increase in consumption demand of natural
products, the share of buffalo products in the world market is gradually increasing.
Focusing on the use of natural additives in buffalo feeding is important for the
diversity of healthy products. Examples of natural additives are cumin and fenu-
greek seeds. In addition to being natural products, these seeds are reported to have
versatile functions in the animal body. The purpose of this chapter is to show how to
use aromatic seeds as feed additives in the feeding of Anatolian water buffaloes. The
chapter also includes various articles on the use of aromatic seeds in buffalo rations
in international fields. This review focuses on the current research relating to the
use of aromatic seeds as feed additives to improve the production of Anatolian
water buffaloes. Based on the scientific results presented in this chapter, authors
drew the following main conclusions: (1) The use of aromatic seeds as feed additives
of Anatolian water buffaloes feeding enabled in enhancing milk production, with-
out changing the taste and chemical composition of the milk. (2) Milk production
can be improved up to 0.67 kg and 0.85 kg day-1 by adding 50 g Fenugreek seeds
and 30 g Cumin seeds to the ration of buffaloes in the early lactation period. (3) The
use of aromatic seeds in the feeding of water buffaloes has been proven therefore,
their use in the buffalo sector should be encouraged.

Keywords: Cumin seeds, fenugreek seeds, feed consumption, milk yield, organic
animal
1. Introduction

With the increase in population, the product range for commercial purposes
has gradually expanded in the food industry. Especially in the feed sector, new

feed sources, corn chips, biscuits and chocolate residues were offered to animals.
However, the reliability of these feed sources is a matter of debate. In intensive
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dairy buffaloes, green feeds are harvested and brought to the feet of the animal.
Buffalo cows are fed with blended feed consisting of alfalfa hay, corn silage, straw,
concentrate feed and sometimes food agricultural residues (such as tomato peel,
beer grinder residues, sugar beet pulp). The Anatolian buffalo has a great potential in
terms of organic animal husbandry because of its resistance to diseases, its diet based
on pasture, not adding synthetic additives to its feed, and its usefulness for human
health. On the other hand, considering the insufficient technological and economic
infrastructure of the breeders, the drying of wetlands to agriculture, the risk of drug
residues, the use of genetically modified feed in feed factories, the above-mentioned
negative effects constitute a serious risk in terms of this potential [1]. Organic (eco-
logical, biological) animal production is a production method of ecological balance,
animal welfare and product quantity, criteria of health criteria in product quality [2].
In organic animal production enterprises, species and breeds which are resistant to
environmental and climatic conditions and diseases should be selected [3]. Buffaloes
are resistant to sudden feed changes and can feed on low-quality forages. They are
also resistant to diseases caused by blood parasites in their feet and mouth, namely
BSE, IBR-IPV [4]. Therefore, because the Anatolian water buffalo does not need a
special care, they are sought for organic livestock. In organic livestock, hormones,
antibiotics and the like substances cannot be used to speed up the growth rate and
maximize the feed utilization. Genetically modified (GMO) feeds, chemically
treated feeds or synthetic additives cannot be used [5]. Studies have been carried out
to improve natural consumption and rumen conditions as well as natural additives
in rations of Anatolian water buffaloes. As example of this additive can be given
aromatic plants [6]. As it is known, the milk yield of an animal after giving birth
reaches its peak level in 8-10 weeks. On the contrary, the ability to consume food can
not rise rapidly to meet the increase in milk yield [7]. The energy imbalance seen in
this period is called as negative energy balance [8]. During this period, animals try
to compensate their energy insufficiency by breaking up fat tissues in their bodies.
The risk of metabolic disease increases significantly when fat breakdown exceeds
physiological limits [9]. In this period, however, the use of aromatic plants in live-
stock increases feed consumption, thereby reducing the energy imbalance The milk
yield-increasing effect of aromatic seeds has been investigated mainly in ruminants.
The milk productivity of AWB is very low because of traditionally feeding based on
pasture. Milk supply can be increase with some herbal in cattle.

2. Anatolian water Buffalo

Buffaloes in our country have their origins in the Mediterranean buffalo, one
of the subspecies of river buffaloes, and are defined as the Anatolian water buffalo
(AWB). (Bubalusbubalis). It is a domestic race registered by the race registration
committee with the communiqué dated 12.12.2004 and numbered 25668 of the
Official Gazette 2004/39 [10]. The AWB showing a distribution to all parts of
Turkey mainly the Black Sea region and the north of the Central Anatolia has a live
weight ranging between 400 and 450 kg in adult females and 450-500 kg in adult
males. It has a height of 129 to 136 cm in the shoulder region (cidago height). The
AWB has a rough, angular and muscular body, a low rump and thick and strong
joints. The hair color is black and dark gray in adult buffaloes. Some individuals
may have whiteness at their heads, feet and tails (Figure 1).

The lactation period ranges between 200 and 250 days and the total milk yield in
the lactation period ranges between 800 and 1000 kg. The fat ratio in the milk varies
between 6 and 8% [11]. During the Ottoman Empire period, Turks passing to the
Balkans took their buffaloes with them. The Turkish buffalo spread to a wide area
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Figure 1.
Anatolian water Buffalo (Bupalusbupalis).

in the Balkan countries with wet and fertile lands (Mecadonia, Western Thrace and
Bulgaria) [1]. There is a wide range of AWB products. For example, Ney is the only
woodwind of Turkish Classical Music and the head instrument of Turkish Sufi Music.
Ney is one of the instruments whose sound is closest to human voice. A mouthpiece
called baspare is attached on the top hole in order to obtain a clearer sound and to
prevent the lips from being hurt. Baspare is usually made of water buffalo horn.
Similarly, buffalo horn is used in the production of Turkish bows and combs. Yoghurt,
cream and mozzarella cheese are made from its milk and sausages are made from its
meat. According to the recent scientific findings it can be stated that milk and meat
yields of buffaloes are lower than those of cattle. However, products obtained from
buffalo can be sold at a low cost and a higher price than cattle [12].

3. Aromatic seeds

The Saponins are naturally occurring surface-active glycosides. Chemically,
saponins are high-molecular-weight glycosides in which sugars (glycone) (1-8
residues) are linked to a triterpene or steroidal aglyconemoiety [13]. Johnson et al.
[14] found that some saponins increase the permeability of intestinal mucosal cells.
Herbal containing saponin can contribute to nutrient requirements, stimulate the
endocrine system and affect intermediate nutrient metabolism [15, 16]. In addition
saponin-rich materials increase the partitioning of nutrients towards microbial
mass, mainly by affecting protein degradation and by having anti-protozoal effects
[17]. The seeds of fenugreek and cumin contain alkaloids, flavonoids, saponins,
amino acids, tannins and some steroidal glycosides [18].

Fenugreek seeds (FS) (Trigonellafoenumgraecum) is an annual crop belonging to
the legume family [19]. Fenugreek has a positive effect on the lactation performance
of ruminants. Diocin is a natural saponin found in Fenugreek and has a structural
similarity to estrogen [20].

There are two main purposes of grinding the fenugreek substance. The first is
to separate the grain into small particles that can be found in the same proportion
throughout the mixed feed. The other should be given roughly broken in order to
facilitate digestion in buffaloes. Otherwise, a significant portion of the seeds is
thrown out without being digested. Treatment of grinding fenugreek seeds pro-
ceeded at 3-mm intervals (Figure 2).
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Figure 2.
The form of the fenugreek seed used in trial.

Cumin seeds (CS), whose scientific name is Cuminumcyminum L. and belonging
to the apiacea family is a well-known herbal medicine in Iran [21]. Its fruits contain
2-5% volatile oil, usually obtained by steam distillation of the dried and crushed
fruits. This oil has the ability to easily diffuse across cell membrane to induce
biological reactions. Cuminaldehyde is one of the major flavoring components of
cumin essential oil that can induce different biological activities. Previous studies
showed that the antimicrobial and fungitoxic activity could be linked to the main
compound, cuminic aldehyde [22]. Positive effects of CS on feed consumption in
ruminants have been reported by some researchers [23, 24].

This herbal is a very good source of iron which is a mineral that plays many vital
roles in the body. CS has traditionally been noted to be of benefit for digestive sys-
tem and also has anti-carcinogenic properties [25]. Moreover, Cumin fruit has been
used to stimulate breast milk production in Iranian traditional medicine [26]. The
nutrient composition of seed depending on the raw material source and the storage
conditions. Many studies have shown that the protein content of FS varies between
27.42-42%, and However, the oil content was low, below 10%, Linolenic acid (18: 3)
was present at low relative level (below 1.0%) [27], totalcarbohydrate 56.14%), neu-
tral detergent fiber 18.62%, acid detergent fiber % 4.38 and hemi cellulose 14.24%
[28]. The chemical composition of FS and CS respectively contained on dry matter
basis (DM) 91.11 and 92.43%, crude protein (CP) 29.49 and 19.64%, ether extract
(EE) 3.86 and 15.68%, crude ash (CA) 3.23 and 6.95% ME 2373.67 and 2461.07 kcal/
kg. Chemicalcomposition of FS and CS seeds are presented in Table 1.

As can be seen in Table 1, crude cellulose content of FCS and CS and was 6.20
and 11.23% depending on the crust ratio in the seed. The chemical composition
of FS and CS respectively contained on dry matter basis (DM) 91.11 and 92.43%,
crude protein (CP) 29.49 and 19.64%, ether extract (EE) 3.86 and 15.68%, crude ash
(CA) 3.23 and 6.95% ME 2373.67 and 2461.07 kcal/kg (Table 1).

The crude protein of FS is higher than the CS. However, the ether extract,
cellulose, crude ash, ADF and NDF content of the CS was higher compared
with the FS.
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Feed DM oM CP EE CE CA NFE ADF NDF ME
(kcal kg'l)

Fen. 91.11 87.88 29.49 3.86 6.20 323 4833 11.50 1444 2373.67

Cum. 92,43 85.48 19.64 15.68 11.23 6.95 38.93 20.66 4490 2461.07

Cumin DM: Dry Matter; OM: Organic Matter; CP: Crude Protein; EE: Ether Extract; CE: Cellulose; CA: Crude
Ash; NFE: Nitrogen Free Extract; ADF: Acid Detergent-Fiber; NDF: Neutval Detergent Fiber; ADL: Acid Detergent
Lignin; ME: Metabolizable Energy calculated according to the equation of [29].

Table 1.
Chemical composition of fenugreek [30] and cumin seeds [31] DM (%).

Figure 3.
Concentrate feed mixture (CFM).

In addition to the crude protein content of over 29%, fenugreek seeds are
increasingly replacing plant-based meal feeds with its nutrient profile.

Experimental rations were as follows: control Concentrate feed mixture-(CFM) and
CFM consisted of 31% barley, 32% wheat, 30% sunflower meal, treated 5% Fenugreek
seed 1% marble powder, 0.75% salt and 0.25% vitamin+ mineral mix (Figure 3) [30].

3.1 The use of aromatic seeds in buffaloes

To summarize thousands of studies on aromatic seeds in this review it does not
seem possible. Therefore, this chapter focuses only on the most important aromatic
seeds those can be considered in buffaloes feeding.

3.2 The effects of aromatic seeds on dry matter intake

Daily intake of dry matter (DM) in an animal defines its capability of feed
consumption. Dry matter consumption; It is affected by factors such as animal
factor, environmental factor and feed [1]. Positive effects of aromatic seeds on dry
matter intake in buffaloes have been reported by some researchers. When studies
on milk buffaloes were examined, it was seen that aromatic seeds were used in early
lactation buffalo rations.
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Degirmencioglu et al. [30] 24 lactating Anatolian buffaloes at lactation stage
30-45 days of lactation were randomly selected and distributed into two different
groups with 12animals in each group. Animals in Group I fed by control ration and
in Group II fed by control ration plus fenugreek seeds (GFS) 50 g kg ™. In a related
study, Total DM consumption in group 2 was higher than in the control group 1
(5.92% (P < 0:05)); it was determined that the grinding fenugreek seeds (GFS) at
alevel of 5% had a significant effect on dry matter consumption (0.83 kg/day) in
buffalo rations (Table 2) [30].

In another study, Degirmencioglu et al. [31] A total of 27 multifarious AWB at stage
40-50 days of lactation were randomly selected and distributed into three different
groups with 9 animals in each group. Animals in Group I fed by control ration, in
Group II fed by control ration plus cumin seeds (GCS) 10 g kg™ and in Group III fed
by control ration plus 30 g GCS kg™". GCS application significantly increasedto a total
DM consumption (P < 0.01; 11.69,12.14 and 13.01 kg day’1 for S1, S2 and S3 diets,
respectively). The total DM consumption washigher in buffaloes fed by S3 diet than in
buffaloesfed by the S2 and S1 diets (6.68% and 10.14%, P < 0.01) (Table 3) [31].

Parameter Groups Significance
Group I (Control) n=12 5% (GFS)* Group II
n=12

Total DM intake’ 13.17 + 0.41 14.00 £ 0.34 *
Milkyield (kg d™) 734 +0.24 8.01+0.19 *

Fat (%) 5.80 £ 0.19 6.06 + 0.17 NS
SNF (%) 10.18 £ 0.05 10.30 + 0.04 NS
Protein (%) 495+ 0.15 511+£0.21 NS
SCC(xlog10 mL™) 60.35 + 6.83 53.70 + 7.57 NS

'Ground fenugreek seed (GFS).

*Total DM intake values for buffaloes were not added to pasture consumption. 4% FCM = 4% fat-corrected milk;
SNF=Solids-not-fat; SCC = Somatic Cell Count; SE = Standard error, NS = Not significant; The difference between
the treatment was significant at P = 5% (*) and 1% (**) level, respectively.

Table 2.
The effects of grounding fenugreek seeds on the performance of Anatolian water buffalo (mean + SE) [30].

Parameter Groups Significance

Group I (Control) 1% (GCS)* Group III 2

n=9 Group II 3% GCS
n=9 n=9

Total DM intake? 11.69 + 0.20° 1214 + 0.20° 13.01+0.27° *
Milkyield (kg d™*) 5.83 + 0.09* 6.17 + 0.14* 6.68 +1.28" *
4% FCM 773 + 0.21° 746 + 0.25% 838+ 0.19 *
Fat (%) 6.27+ 0.32 545+ 0.30 562 +0.25 NS
SNF (%) 10.32+ 0.08 10.14 + 0.06 10.15 + 0.06 NS
Protein (%) 4.53+0.10 424+ 0.08 420+ 0.07 NS
SCC(xlog10 mL™) 159.74 + 39.00 153.78 + 20.51 92.29 + 9.60 NS

'Ground cumin seed (GCS) SE = Standard error, NS = Not significant; The difference between the treatment was
significant at P = 5% (*) and 1% (**) level, vespectively. Different superscripts in the same row indicate significant
differences among treatments. Significant levels are defined in the footnote of Table 2.

Table 3.
The effects of grounding cuminum seeds on the performance of Anatolian water buffalo (mean + SE) [31].
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In another study, Kirar et al. [32] 12 lactating Murrah buffaloes of 1st to3 parity
were randomly selected and distributed into two different groups with six animals
in each group. Animals in Group I were control without any supplementation and in
Group II were supplemented with soaked fenugreek seeds 50 g per animal per day
(Table 4) [32].

In another study, Choubey et al. [28] a total of 18 lactating Surti buffalos at
stage 55.52 + 8.61 day of lactation) were selected and divided into 3 homogenous
groups with 6 animals in each group. Animals in Group I fed by control ration, in
Group II fed by control ration plus fenugreek seeds (GFS) 1.5% and in Group III
fed by control ration plus 3.0% FS. During the research, organaleptic taste tastes
were determined in the milk obtained from I, IT and III groups. 6.47, 6.80 and 6.84
As aresult of the study, it was determined that the use of fenugreek in milk did not
affect the aromatic structure of the milk negatively (Table 5) [28].

As it can be seen in Tables 2 and 3, it is seen that the use of aromatic seeds in the
ration has a significant effect on the total dry matter intake of buffaloes.

Parameters GroupI Group II
Control diet 50 g FS'/head
n=6 n=6
Milkyield (kg d™) 540 + 013 6.80  0.08
Fat (%) 647+ 0.11 645+ 0.11
Milk SNF (%) 9.63 +0.10 9.95 + 0.15
Milk protein (%) 3.57 +0.05 3.55+0.06
Milk lactose (%) 495+ 0.08 5.08 + 0.06
lFenugVeek seed (FS).
Table 4.

Effect of fenugreek on the performance of Murrah buffaloes (mean + SE) [32].

Parameter Groups Significance’
Group I (Control) GroupII Group III
n=6 15%Fs' 3.0%FS
n=6 n=6
Milkyield (kg d™") 3.72*+0.20 4.05" + 0.22 387"+ 0.34 0.049
Fat (%) 8.21+0.86 8.19 + 0.86 772+ 0.77 0.697
Density 31.94 +1.40 3299+ 0.88 33.01+£0.51 0.452
SNF (%) 9.95+0.37 10.24 £ 0.13 10.10 £ 0.20 0453
Protein (%) 419+0.21 433+ 0.16 444 £ 0.25 0.442
Laktose (%) 510 +0.17 515+0.18 515+ 0.07 0.806
Appearance 6.47 £0.09 7.06 + 0.08 724+ 0.09 0.133
Flavor 6.51 £ 0.09 6.76 £ 0.05 6.80 £ 0.13 0.060
Palatability 647 + 0.11 6.80 + 0.11 6.84 + 0.16 0.073
"Fenugreek seed (FS).

’Different superscripts in the same row indicate significant differences among treatments. Significant levels are
defined in the footnote of Table 2.

Table 5.
Effect of fenugreek on the performance of Surti buffaloes (mean + SE) [28].
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The positive effects on DM consumption of aromatic seeds could be explained
by effect hypothalamus to stimulate hunger centers in the brain and increasing
the desire for eating [33]. Fenugreek may also increase food consumption through
inhibition of leptin secretion [34]. In addition, due to the rich nutrient content of
aromatic seeds, increases the number of rumen microorganisms, which positively
affects the degradability of roughage.

3.3 The effects on milk production

As it can be seen in Tables 2-5, in the case of using aromatic seeds in the water
buffalo’s diet, this could be resulted in significant increasing in milk yield 8.36%,
12.72%, (P < 0:01) 20.58%(P > 0:01) and 8.14%.

Fenugreek seeds contain a fair amount of steroidal saponnin which may improve
the nutrient absorption by altering the mucosal permeability of intestine [35].
Stimulation of endogenous hormone secretion could be hypothesized through a
mechanism by which fenugreek exerts its action on milk yield. In buffaloes, fenu-
greek feeding increased plasma levels of prolactin [36]. However, the role of this
hormone in the lactating ruminants is not far away from understanding [37, 38].
Present results indicate that growth hormone might be a possible candidate as a
mediator of fenugreek action on milk production. Growth hormone (GH) is known
to have a strong galactopoietic effect on lactation performance in ruminants since
the exogenous administration of bovine somatotropin stimulates milk yield [39]. GH
levels reported to increase in response to fenugreek feeding [40]. These seeds posses,
an estrogen like substance which is also supposed to accomplish its galactagogue
role [41-43] observed that the herbs increased in milk production by stimulat-
ing the endogenous hormonal secretion in mammals. They have also proved their
worth as component of herbal preparation to improve the lactation performance
and health of dairy buffalo [30] found an improvement in milk yield (0.67 kg/day)
through supplementation of grounded FS (50 g/kg in concentrate) in Anatolian
water buffaloes (Table 2). Other researchers [28, 32], like showed that supplementa-
tion of fenugreek seeds (100 g/day) and (% 1.5) on lactating Murrah buffaloes and
surti buffaloes resulted in a increase in milk production although nonsignificant,
no change in milk composition (Tables 4 and 5). With the progress of experiment,
there appeared an improvement in the daily milk yield due to supplementation of
soaked fenugreek seeds at both the dosage level. It was decided to be used of lowest
dosage in diet so that could not pass bad smell into milk and as well as economic
costing [30]. Degirmencioglu et al. [31] also reported that supplementation of 30 g
cumin seeds significantly (P < 0.01) increased mean daily milk production (0.85 kg)
in Anatolian water buffaloes (Table 3). In these studies, CS and FS supplementation
did not affect milk composition of buffalo and this result complies with the other
studies [28, 32] who reported that differences in SNF, protein and fat contents of
buffalo milk fed ration supplemented with SC were not significant (Tables 4 and 5).
Conversely, [25] showed that milk protein contents were significantly (P < 0.05)
affected by CS supplementation. Similarly [44] reported that decreasing in milk fat
of goats due to FS supplementation at very high dosage. There was a concern that the
pungent aroma or taste of the fenugreek seeds could be transmitted to milk and alter
milk flavor. Some of the prior studies, suspect that a higher dose supplementation of
any herbal supplement having distinct aroma or taste may impart off flavor to milk
[45]. Each raw milk sample was tasted to assess sweetness, saltiness, bitterness or
rancidity. Thus a sensory evaluation was carried out to determine the organoleptic
acceptability of milk. Shah and Mir [46] reported that dietary fenugreek seeds did
not adversely affect milk production, DM intake and organoleptic acceptability of
milk of cows, and can be used to improve milk quality by reducing milk cholesterol
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content and increasing desirable functional fatty acids in milk. Similarly researcher
determined a positive effect on the flavor and palatability of milk with increasing
fenugred dose p = 0.060 and p = 0.073 (Table 5) [28]. This can be explained by the
powerful antioxidant effect of fenugreek. It is stated that the milk with fenugreek
prevents oxidative loss in the fat during heating, and thus a flavor and aromatic
structure is formed in the milk [47].

4. Conclusion

Based on the scientific results presented in this chapter, the following main
conclusions can be drawn:

1. The use of aromatic seeds as feed additives of Anatolian water buffaloes feed-
ing enabled in enhancing milk production, without changing the taste and
chemical composition of the milk.

2. Milk production can be improved upto 0.67 kg and 0.85 kg day ' by adding
50 g Fenugreek seeds and 30 g Cumin seeds to the ration of buffaloes in the

early lactation period.

3.The use of aromatic seeds in the feeding of water buffaloes has been proven
therefore, their use in the buffalo sector should be encouraged.
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