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Abstract. Research was conducted to evaluate functional character of nutrients and bioactive of
clove (Syzygium aromaticum) as feed additive and carrot (Daucus carotta) as water additive on
organic broiler chickens. Research was done by laboratory analysis to phytochemicals,
proximate on chemical compounds, B-carotene, and antioxidant potency of clove and carrot.
Data were analyzed by descriptive method. Phytochemical screening was positive in flavonoid,
tannin, saponin and triterpenoid for clove, and positive in saponin and triterpenoid for carrot.
Quantitative analysis found total flavonoid 0.17% (w/w) on carrot, phenol total 80.07% (w/w)
on clove and 4.08% (w/w) on carrot. Beta-carotene on clove 1.43% and carrot 0.45%. Proximate
analysis on clove were dry matter 82.59%, ash 7.23%, crude protein 7.53%, crude fat 4.48%,
crude fiber 14.14%, Ca 2.287%, P 0.087%, gross energy 4652,04 Kcal; and on carrot were dry
matter 88.27%, ash 11.84%, crude protein 9.21%, crude fat 4.74%, crude fiber 12.14%, Ca
1.362%, P 0.335%, gross energy 34 14,66 Kcal. Carrot was high in protein and aspartic acid, and
clove was high in amino acids serine and phenylalanine. It can be concluded that clove and carrot
can be used as an alternative feed additive/water additive because of its nutrients and bioactive
compounds.

1. Introduction

Consumer awareness about the health properties, safety and quality of food from animal products has
increased the use of natural supplements in livestock production. Herbs, essential oils, spices, plant
extracts and phytobiotics delivered a host of health benefits for animals. They improved animal
performance and the quality animal products.

Feed additives derived from plants, also called phytogenics or phytobiotics or botanicals, can be
included in animal diets to improve their productivity [1]. Among these natural additives, herbs,
aromatic plants and their extracts have been examined due to their advantages over the antibiotics as
growth promoters. They are residue free and generally recognized as safe [1, 2]. Herbs and spices can
inhibit oxidative rancidity and delay the development of off-flav(gin some products [3].

After the ban of antibiotic growth promoters as feed additives‘Py the European Union due to cross-
resistance against pathogens and residues in tissues,n:ientists have searched for alternatives to
antibiotics. Aromatic plants and its phytochemicals are becoming moregffhportant due to their
antimicrobial effects and the stimulating effect on animal digestive systems. In addition, they possess
biological activities such as that of antioxidants [4] and as hypocholesterolemics [5], and stimulate
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effect on animal digestive systems [6, 7], to increase production of digestive enzymes and improve
utilization of digestive products through enhanced liver functions [8].

Syzyeium aromaticum (synonym: Eugenia cariophyvlata) commonly known as clove, is median size
tree (8-12 m) from the Mirtaceae family native from the Maluku islands in east Indonesia. Clove has
been used as an antiseptic [9]. @&faddition, it has appetizing and stimulating effect of digestion [9], and
antioxidant [10]. Meanwhile, carrot (Daucus carota) is ot vegetable, usually orange, purple, red,
white or yellow in color, with a crisp texture and a ﬁ source of B-carotene and contains other
vit like thiamine, riboflavin, vitamin B-complex and minerals [11]. Up to 20% of the carrot and
fruits juice wi§lles mixture could be included in broiler diets to effectively replace about 40% com in
the diet [12]. Access to different types of foraging material such as silages and carrots improved animal
welfare [13]. The present study was attempted to assess the phytoconstituents to perform analyzing of
various bioactive components of clove as feed additive, and carrot as water additive candidate for
organic broiler chickens.

2. Material and methods

2.1. Material
The spice clove and carrot used in this research were obtained from the local market in Manado.

2.2. Methods
Phase 1 of the research was carried out by laboratory analysis, consisting of phytochemical, proximate,
amino acids, beta-carotene, and antioxidant analysis of clove and carrot.

2.2.1. Phytochemical analysis. Phytochemical screening of clove and carrot for alkaloid was carried out
by the Mayer, Wagner and Dragendorff methods, the saponin was carried out by the Forth method, the
flavonoid was carried out by the Bate Smith-Metchalf method, and the anthraquinone was performed
by the Brontrager test. Total phenol content was estimated as equivalent to gallic acid according to
Singleton et al [14]. The total flavonoid content was estimated according to Sulaiman and Balachandran
[15].

2.2.2. Proximate and amino acids analysis. Clove and carrot were analyzed to see the content of water,
ash, crude protein, crude fat and crude fiber were carried out according to the standard method of AOAC
[16] and amino acids analysis by HPLC method.

2.2.3. Beta-carotene analysis. Beta-carotene analysis was carried out with Thin Layer Chromatography
Scanner (TLC). The principle was based on the process of moving or shifting substances at different

speeds [17]. The value of the retention factor was calculated according to the formula as follows:
Distance traveled by the solute

Rf =
Distance traveled by the solvent front TLC plates
2.2.4. Antioxidant analysis. Antioxidant activity of was done analyzed using the DPPH (1.1-diphenyl-

2- pikrilhidrazil) mwd [18] follows:

Abs of Control - Abs DfSamplex

Abs of Control 160

% Scavenging DPPH free radical =

2.2.5. Statistic. Data were analyzed using descriptive analysis method.

3. Results and discussion
The results of the study can be seen in Table 1 and Table 2. Phytochemical screening by color
visualization were positive in flavonoid, tannin, saponin and triterpenoid for clove, and positive in

(5]
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saponin and triterpenoid for carrot. Quantitative analysis by spectrophotometry found total flavonoid
0.17% (w/w) on carrot, phenol total 80.07% (w/w) on clove and 4.08% (w/w) on carrot. Beta-carotene
on clove 1.43% and carrot 0.45%. Carrot was high in protein (9.21%) and aspartic acid (92.79 ppm).
And clove was high in amino acids serine (76.80 ppm) and phenylalanine (67.73 ppm).

Table 1. Phytochemicals and the potency of clove and carrot

Parameter Product Unit Technique of Analyses

Phytochemicals: ﬂove Carrot
Flavonoid positive  negative -
Alkaloid Wagner negative  negative -

Mayer negative  negative -

Dragendorf  negative  negative -
Tannin positive  negative - Color Visualization
Saponin positive positive -
Quinone negative  negative -
Steroid negative  negative -
Triterpenoid positive positive -
Total flavonoid un 0.17 % (wiw) Spectrophotometry
Total phenol 80.07 4.08 % (Wiw) Spectrophotometry
Tannin 0.42 0.04 % Titrimetric
Quercetin 0.46 un % HPLC
Toxicity LCsy 168.27 16.10 ppm BSLT
Beta-carotene 1.43 0.45 % TLC Scanner
Antioxidant ICs,-DPPH <31.25 372.83 ppm Spectrophotometry

Antioxidant ICs,-DPPH
(Vitamin C standard)
un = unidentified

4.78 4.78 ppm Spectrophotometry

The tannin and saponin contents of clove in this research were lower than those reported by Sulaiman
and Anas [15] about 10.12%, 23.86%, respectively. The low concentrations of anti-nutritional factors
suggested that clove is a good source of food for human and animals. Even though this development
is still relatively new, but can provide interesting opportunity.

The phenol total on clove in this research was high. Extensive research has proven that polyphenols,
powerful antioxidants which are ubiquitous in plants, constitute a valuable supplement for animal diets.
Those biologically active compounds improve the quality of animal products and contribute to animal
health and performance [19]. For this reason, further research is required to investigate the efficacy of
polyphenols in animal nutrition.

Polyphenols contain active ingredients. Most importantly, polyphenols are powerful antioxidants
that prevent oxidative stress [20]. Despite those benefits, most polyphenols are not readily absorbed in
the small intestine, and they accumulate in small quantities in bodily tissues [21]. Flavonoids are the
largest group of polyphenols which can be further divided into six subclasses: anthocyanins,
isoflavones, flavanones, flavanols, flavones and flavanols [22, 21]. The metabolism of polyphenols has
not been fully explained. Only approximately 5—10% of polyphenols are absorbed and metabolized in
biochemical pathways [23].

Aromatic plants, their extracts and essential oils contain a variety of functional bioactive
compounds, which have possible applications in the food, feed, phdffnaceutical and cosmetic industries
[24]. Ertas et al. [25] reported that supplementation of 200 pp sential oil mix (include oregano,
clove and anise oils) in broiler diets significantly improved the daily live weight gain and feed
conversion ratio during a growing period of 5 week.
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Table 2. Proximate analysis and amino acids content of clove and carrot

Parameter Clove Carrot
Dry matter (%) 82.59 88.27
Ash (%) 7.23 11.84
Crude protein (%) 7.53 9.21
Amino acids (ppm):
Aspartic acid n.a. 92.79
Serine 76.80 n.a.
Histidine 22.43 n.a.
Glycine 27.91 n.a.
Valine 0.95 n.a.
Phenylalanine 67.73 n.a.
Isoleucine 25.76 n.a.
Crude fat (%) 4.48 4.74
Crude fiber (%) 14.14 12.14
Ca (%) 2.287 1.362
P (%) 0.087 0.335
Gross energy (Calorie/g) 465204 341437

n.a. = not applicable

Supplementation of clove in the diet or drinking water of birds lead to impairment of their
performance [26]. Azadegan et al. [27] suggested that the improvement of productive performance of
broiler was due to present of active material in clove which stimulate the digestion and has antibiotic
effect against organisms. This leads to a greater efficiency in utilization of feed and improve the growth
performance.

Many studies have reported that clove was rich in trace mineral which essential for protein and
carbohydrate metabolism. Reduced the synthesis of fatty acid and cholesterol, that could be improved
broiler performance [8]. Adding of aqueous extract of clove flower at different concentrations led to
improved productive and physiological effects of broiler chicken [28].

| phenolic content of carrot in this research was 4.08% (w/w). Kulkarni [29] reported his research
that ethanolic extracts from carrots showed total phenolic content of 58 mg/g dry plant material, and in
screening phytochemical have positive in flavonoids, alkaloid, and terpenoid. The phytochemical
analysis of carrot peel showed positive results for diterpenes, steroids, flavonoids, and phenolic acids in
both the extracts. Saponins were present only in the methanolic extract of carrot peel [30].

Proximate analysis of carrot aerial parts was crude fiber 9.07%, crude protein 14.59%, crude lipid
10.37%. Percentage of antioxidant activity of different extracts in carrot aerial parts in ethyl acetate
extracts EC50 86.29 of gallic acid (positive control) 211.14 [31]. The total phenol content calculated in
carrots through this experiment is 95mg/gm of gallic acid equivalents [32].

Bioactive constituents of carrot may be beneficial to a vast number of consumers. It is rich in pro-
heal tiffhintioxidants both of lipophilic (carotenoids) and hydrophilic (phenolic compounds) c@racters
[33]. Carrots are a good source of carbohydrates and minerals like Ca, P, Fe and Mg [34]. It has been
used for treatment of anti-diarrhea, anti-infection, anti-high blood cholesterol, anti-inflammation, anti-
fungal anti-bacteria and anti-cancer [35].

Carrot is rich in total flavonoids, total phenol and triterpenoids. Phytochemicals play a vital role
against number of diseases; unlike pharmaceutical chemical these phytochemicals do not have any side
effect. Biochemically carrot is a source of B-carotene, fiber, protein and many essential micronutrients
and functional ingredients. The presence of high concentrations of biochemicals in carrot roots make
them to inhibit free radical scavengers, and immuno-enhancers.
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4. Conclusion

Phytochemical analysis of clove and carrot showed the presence of flavonoids, terpenoids, phenol,
protein, amino acids, fiber, and functional ingredients. They have rich antioxidant property which can
combat various diseases. It can be concluded that clove and carrot can be used as an alternative feed
additive/water additive because of its nutrients and bioactive compounds. Further research is required
to develop its mechanism of action in organic broiler chickens for healthy product.
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