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Abstract Original Research Article

Antibiotic growth promoters (AGP) are widely used in animal feed for feed efficiency, spur growth, and productivity
of livestock in a short time and minimize mortality by preventing infection. Now, its use has been officially banned
worldwide. As a result of this ban, many breeders or animal feed producers are looking for solutions in various ways
such as the addition of herbs, probiotics, and/or a combination of both, but there are still few scientific studies on the
role of herbs, probiotics, and/or a combination of both as alternatives to AGP. This study aimed to determine the role
of herbs in the growth of probiotics. The herbs used were ginger (Zingiber officinale), turmeric (Curcuma longa),
kencur (Kaempferia galanga), temulawak (Curcuma zanthorrhiza), and temu ireng (Curcuma aeruginosa), while the
probiotics used were Bifidobacterium longum, B. bifidum, Bacillus sp., and Saccharomyces cereviciae. The Kierby-
bauer disc diffusion method was used in this study to determine the effect of herbs on probiotic growth.
Chloramphenicol disc was used as a positive control, then the culture media was incubated in the microaerophilic
condition, temperature 37°C for 24h. Observation and measurement of the diameter of the growth zone and the
inhibition zone of probiotics were carried out after incubation. The results of this study prove that herbs do not inhibit
the growth of probiotics. Herbal can be prebiotic candidates that can support probiotic growth. The herbal-probiotic
combination can potentially replace AGP in animal feed.
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INTRODUCTION

Antibiotic growth promoter (AGP) is widely
used in animal feed for feed efficiency, stimulates
growth and productivity in a short time, and minimizes
mortality to prevent infection management [1, 2, 3].
The use of AGP in livestock has a high contribution to
the incidence of antibiotic resistance in humans or
livestock [4]. Antibiotics will be absorbed into livestock
products so that antibiotics are indirectly obtained even
in low concentrations. The use of antibiotics at the sub-
therapeutic level can increase bacterial resistance and
chemical residues and can cause allergic effects in
humans [5, 6]. With the negative impact of using AGP,
natural ingredients are widely used as an alternative to
feed additives.

Natural rhizomes such as ginger, turmeric,
kencur, temulawak, and temu ireng are types of spices
that are often used in everyday life. Many of the

beneficial pharmacological effects of this rhizome, such
as antimicrobial, anti-inflammatory, antioxidant, cancer
prevention, and immunomodulators. This herbal plant
from the Zingiberaceae family is also useful for
increasing livestock production performance by
maximizing feed efficiency [7, 8].

Apart from herbs, alternative feed additives
such as probiotics are also widely used. Probiotics are
live microorganisms in the form of non-pathogenic
bacteria or yeast that help balance the intestinal
microflora to maintain animal health and production [9,
10]. The positive biomedical effects of probiotics
consist of their ability to inhibit pathogenic microbes in
the digestive tract, optimize digestion, and stimulate the
immune system [11]. Probiotics also function as anti-
tumor, anti-allergenic, and function as anti-cholesterol
[12]. Bacteria that ferment lactic acid, such as
Bifidobacterium longum and Bifidobacterium bifidum,
spore-producing bacteria (Bacillus sp.), including

| © 2020 Scholars Journal of Agriculture and Veterinary Sciences | Published by SAS Publishers, India | 198



https://saspublishers.com/sjavs/

Vinsa Cantya Prakasita & Agnesia Endang., Sch J Agric Vet Sci, August, 2020; 7(8): 198-201

Saccharomyces cerevisiae are known to be able to
simulate various kinds of immune systems and improve
performance [13]. Apart from being non-pathogenic,
microorganisms are selected on the basis of survival
and factors in the gastrointestinal environment [14].

The use of a combination of herbs and
probiotics as functional feed has not been widely
studied. Each product has benefits and high selling
value, but if combined, it must have a synergistic effect.
Herbs are an economical product but have an
antimicrobial effect that allows probiotic microbes to
die when combined. This study aims to determine the
effect of herbs on the growth of probiotic microbes in
vitro.

MATERIALS AND METHODS
Probiotic Bacterial Culture

The probiotics used were Bifidobacterium
longum, B. bifidum, Bacillus sp., and Saccharomyces
cereviciae. Bifidobacterium longum, B. bifidum, and
Bacillus sp. cultured on de Man Rogosa Sharpe (MRS,
Merck™) broth media and incubated in microaerophilic
conditions, temperature 37°C for 24-48h, while S.
cereviciae was cultured on Sodium Dextrose Agar
(SDA, Merck™) medium. Cultures were centrifuged at
10,000 rpm for 10 minutes, then resuspended with
Phosphate Buffered Saline (PBS pH 7.4, Sigma™) with
a concentration equivalent of 1.5 x 108 CFU/mL [15].

Herbal Solution

Solution extracts of ginger (Zingiber
officinale), turmeric (Curcuma longa), kencur
(Kaempferia  galanga), temulawak  (Curcuma
zanthorrhiza), and temu ireng (Curcuma aeruginosa)
were obtained from CV. Pradipta Paramita (herbal feed
additive company). Individual herbal solutions and/or
combinations of two, three, four, and all herbal
solutions were used in this study to determine each
and/or combination of herbs for the growth of
probiotics.

Effect of Herbs on Probiotics

The effect of ginger, turmeric, kencur,
temulawak, and temu ireng on the four probiotics was
carried out using the Kierby-Bauer disc diffusion
method with some modifications [16]. Twenty
microliters of herbal extracts were immersed on a blank
disc (Oxoid™) and placed on the surface of Mueller
Hilton Agar (MHA, Merck™) media which had been
cultured for Bifidobacterium longum, B. bifidum,
Bacillus sp., and Saccharomyces cereviciae,
respectively. Chloramphenicol disc (C 30pg, Oxoid™)
was used as a positive control. The culture media was
incubated in the microaerophilic condition, temperature
37°C for 24h.

DATA ANALYSIS

Observation and measurement of the diameter
of each zone were carried out after incubation. The zone
of inhibition (clear zone) surrounding the disc illustrates
the presence of herbal antibacterial activity against
probiotics, while the growth zone around the disc
indicates the ability of the herbal extract to support
probiotic growth. The results of the growth zone and
inhibition zone were analyzed descriptively.

RESULT AND DISCUSSION

The effect of herbs on probiotic growth was
carried out by using the Kierby-Bauer disc diffusion
method to determine the presence/absence of an
inhibition zone or a zone of probiotic growth. The
results of the study showed that both individual and
combination herbs were able to support probiotic
growth in the presence of a growth zone around the
disc. The growth zone of each probiotic varies in each
herbal disc. The diameter of the growth zone and the
zone of inhibition are shown in Table 1.

The largest diameter of B. longum growth zone
(37 mm) is around disc R, which consists of a
combination of all herbs (ginger, turmeric, kencur,
temulawak, and temu ireng). The B. longum growth
zone around discs A, B, C, D, E containing individual
herbs could not be measured. This is due to the uneven
growth of bacteria, but all the herbs used in this study
did not inhibit growth when compared to the inhibition
zone in the control, chloramphenicol disc (30 mm).

Similar to the growth of B. longum in the R
disc area, a combination of ginger, turmeric, kencur,
temulawak, and temu ireng also supports the growth of
B. bifidum (Fig 1) and Bacillus sp. (33 mm; 28 mm).
Growth of B. bifidum was supported by all herbs used
in this study, either individually or in combination. The
growth zone of Bacillus sp. on disc G and H cannot be
measured because the bacterial growth is evenly
distributed around the disc. This shows that the herbal
combination of G (ginger, turmeric, temulawak) and H
(ginger, turmeric, temu ireng) has no effect on the
growth of Bacillus sp.

(ginger, turmeric, temulawak, temu ireng), disc P (ginger, kencur,
temulawak, temuireng), disc Q (turmeric, kencur, temulawak,
temu ireng), disc R (ginger, turmeric, kencur, temulawak, temu
ireng) and chloramphenicol inhibition zone around disk CI.
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In contrast to the three previous bacterial
growth zones, S. cerevisiae growth was supported by K
discs containing turmeric, kencur, and temulawak (34
mm). This yeast growth is strictly confined to discs

containing individual herbs. Herbs can increase the
growth of probiotics, but the benefits in the form of a
combination of herbs will increase the synergistic
effect.

Table-1: The diameter of the growth zone of herbs and the inhibition zone of antibiotics against Probiotics

Probiotic The diameter of the growth zone The diameter
(mm) of the

inhibition

zone (mm)
A|/B|[C|ID|E|JF|[G|H|I]|]J|K|JL[M|IN]JO]P|OQO]|R S
B. longum FIEOF IR OIF 2227312530 |25({36(33|32|26|25]30] 37 30
B. bifidum 21 |25 21 (1723|2023 |22[23]|22|20|31[31[30]|22|22]17]33 28
Bacillussp. |12 |18 |17 |14 |15 15| * | * | 17|20 25|26 |25 |26 |27 |27 | 25 | 28 24
S.cerevisiae [ * | % [* |* |* |10]11[31[33|31[34[28[30[25|11|10]11]26 20

*Growth zones cannot be measured; *Probiotics grow evenly
A =turmeric; B = ginger; C = kencur; D = temu ireng; E = temulawak; F = ginger, turmeric, kencur; G = ginger, turmeric, temulawak;
H = ginger, turmeric, temu ireng; | = ginger, kencur, temulawak; J = ginger, kencur, temu ireng; K = turmeric, kencur, temulawak; L =
turmeric, kencur, temu ireng; M = ginger, turmeric, kencur, temulawak; N = ginger, turmeric, kencur, temu ireng; O = ginger,
turmeric, temulawak, temu ireng; P = ginger, kencur, temulawak, temu ireng; Q = turmeric, kencur, temulawak, temu ireng; R =
ginger, turmeric, kencur, temulawak, temu ireng; S = chloramphenicol disc

The results of this study are consistent with the
results of a study conducted by Prakasita et al. [17]
which proved that probiotic bacteria, Lactobacillus
acidophilus and L. brevis were supported by their
growth in media containing extracts of ginger, red
ginger, and turmeric. The potential of herbs as prebiotic
candidates by supporting probiotic growth is influenced
by the carbohydrate content in the extract.
Carbohydrates can be a good growth medium for
probiotics. The study conducted by Rahminiwati et al.
[18] explained that turmeric aquadest extract contains
monosaccharides which are proven to be potential
prebiotics to increase the growth of L. plantarum. Zhou
et al. [19] and Molan et al. [20] explained that the
polyphenol content of herbal extracts had a high
antioxidant  activity to combat free radicals.
Polyphenols play a role in dealing with oxidative stress
generated by metabolic activity by providing a
microaerophilic environment for probiotics.

CONCLUSION

Herbs solutions of ginger, turmeric, kencur,
temulawak, and temu ireng which have antimicrobial
benefits do not inhibit the growth of bacteria and yeast
is a probiotic candidate. The rhizomes from the
Zingiberceae family can actually support the growth of
probiotic microorganisms. Thus, ginger, turmeric,
kencur, temulawak, and temu ireng can be used as
prebiotic candidates that can be applied with probiotics
into a functional feed called synbiotics. Further research
regarding the effects of this synbiotic in the animal
body needs further investigation.
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