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Abstract
According to various negative effects of antibiotic growth promoters, the effects of nature- 
derived alternatives to antibiotic growth promoters are mainly investigated in livestock indu-
stry these days. The effects of nature-derived alternatives to antibiotic growth promoters are 
mainly investigated in livestock industry these days. This study was conducted to estimate the 
efficiency of natural-derived alternatives to antimicrobial and antioxidant such as oregano oil 
(OGO), sulfide type antimicrobial peptides derived from Bacillus or Yeast (SAPBY), antimicro-
bial peptides derived from yeast (APY). The lactic acid bacteria growth effects were found to 
be minimal. The antibacterial activity of SAPBY was minimal, but OGO and APY showed anti-
bacterial activity against Escherichia coli and Salmonella Typhimurium, and APY also showed 
antibacterial activity against Staphylococcus. Antioxidant effects were observed in all SAPBY, 
OGO, and APY, and when comparing the radical scavenging rate at 10 mg·mL-1 for each sample, 
OGO showed the highest at 84.9%, followed by SAPBY at 48.7%. Therefore, the substances 
that can be used as natural antibiotics are SAPBY, APY, and OGO. It is believed that adding 
these substances to feed and feeding them to livestock will greatly contribute to improving 
the health of livestock and the productivity of safe livestock products. In further, research 
focused on various nature-derived alternatives to antibiotic growth promoter in livestock 
industry is needed.

Keywords: antibiotics, antimicrobial peptide, antioxidant, natural materials, safe live-
stock products
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et al., 2021; El-Saadony et al., 2021a, 2021b, 2021c). 
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. 

. , , · , ·
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. , 

·

. 

( 2020-90 ; OIE, 2015), 

(Gyawali et al., 2021; Abd El-Hack et al., 2022; 

Rafiq et al., 2022).

(sulfate) (sodium sulfate anhydrous) 

(Andersen, 2000). 

(Ross and Harms, 1970). Saccharomyces cerevisae 

(Stanley et al., 1993). 

(mannan oligosaccharides)

. (oregano essential oil) (Origanum)

(herb extract) , (thymol) (carvacrol) (phenolic content)

(antioxidant activity), (antimicrobial activity), (hepatoprotective effect) 

(Oniga et al., 2018).

, , 

, Herbal Mix PL 100 g 100 

g 500 g (Khattak et al., 2014). 

Escherichia coli (E. coli) Salmonella (Khattak et al., 2014).

oregano oil (OGO), sulfide type antimicrobial peptides derived from Bacillus or Yeast (SAPBY), anti-

microbial peptides derived from yeast (APY)

. 

.

Materials and Methods

(OGO), Bacillus (SAPBY), 

(APY) .

Lactobacillus Lactobacillus plantarum CRNB22 (L. 

plantarum, KCTC11931BP) Streptococcus Streptococcus thermophilus CNB11 (S. thermophilus, KCTC11406BP)
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. OGO, SAPBY, APY 3 . 

broth 3 mL 

. 0.1% (1 µL·mL-1), 0.05% (0.5 µL·mL-1), 0.025% (0.25 µL·mL-1), 0.0125% (0.125 µL·mL-1)

MRS broth (Difco, USA) . SAPBY 0.2% (2 mg·mL-1), 0.1% (1 mg·mL-1), 0.05% (0.5 mg·mL-1), 

0.025% (0.25 mg·mL-1) MRS btorh (Difco, USA) . APY 2% (20 mg·mL-1), 1% (10 

mg·mL-1), 0.5% (5 mg·mL-1), 0.25% (2.5 mg·mL-1) . MRS broth

(3%, v·v-1) L. plantarum CRNB22 S. thermophilus CNB11 37℃ 40℃ 24 . 

BCP plate count agar (Eiken Chemical Co., Ltd., Japan) 37℃ 48

. MRS broth

.

. (TISTR 527), Salmonella Typhimurium 

(KCCM40253), Staphylococcus aureus (KACC13236), Pseudomonas aeruginosa (KACC14021) paper 

disc agar diffusion . OGO 50% dimethyl sulfoxide (DMSO) 4%

0.2 um syringe filter . 2 fold dilution 50 µL disc . 

SAPBY 1 g 50 mL methanol ultrasonic 10 . 

4,000 rpm 10 0.2 um syringe filter . 2% 

SAPBY . 2% 50% methanol 2 fold dilution 50 µL

disc . APY distilled water (DW) 2 fold dilution . 

0.2 um syringe filter . 50 µL disc

250, 125, 50, 25 µg . LB broth (Difco, USA) Pseudomonas aeruginosa 30℃ , 

3 37℃ 24 1 × 107 CFU·mL-1

. LB agar (BD Difco, USA) 100 µL paper disc

paper disc 50 µL . 37℃ 24 clear zone

. Disc clear zone disc (8 mm)

.

DPPH (1,1-diphenyl1-2-picryhydeazyl, Sigma Aldrich, USA) radical 

0.2 mM DPPH solution . DPPH solution 500 µL 500 µL

10 . 517 nm DPPH radical 

. L-ascrobic acid . SAPBY OGO methanol , 

SAPBY 20, 10, 1, 0.5 mg·mL-1 , OGO 10, 5, 2.5, 1 mg·mL-1 . APY DW

.
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3 (standard error) . DPPH 

Tukey’s test 95% 

.

Results and Discussion

SAPBY
SAPBY Table 1 . Control

. SAPBY 0.025% L. plantarum CRNB22 1.1 × 109 CFU·mL-1 control

1.3 × 109 CFU·mL-1 . SAPBY 0.2% 1.7 × 107 CFU·mL-1

control 1.3 × 109 CFU·mL-1 77 . SAPBY L. plantarum 

CRNB22 . S. thermophilus CNB11 control 4.0 × 108 CFU·mL-1

SAPBY 0.025% , 5.2 × 108 CFU·mL-1 control . 0.2%

1.1 × 108 CFU·mL-1 .

Table 1. Growth effect of Lactobacillus plantarum CRNB22 and Streptococcus thermophilus CNB11 added to 
SAPBY.

Groups Concentration
Lactobacillus plantarum CRNB22

(CFU·mL-1)

Streptococcus thermophilus CNB11

(CFU·mL-1)

Control 0% 1.3 × 109 4.0 × 108

SAPBY 0.025% 1.1 × 109 5.2 × 108

0.05% 7.1 × 108 4.2 × 108

0.1% 2.6 × 108 2.1 × 108

0.2% 1.67 × 107 1.1 × 108

SAPBY, sulfide type antimicrobial peptides derived from Bacillus or Yeast.

APY
APY Table 2 . Control APY . APY

0.25% L. plantarum CRNB22 1.1 × 109 CFU·mL-1 1.3 × 109 CFU·mL-1

. APY 2% 1.1 × 109 CFU·mL-1 . APY L. plantarum 

CRNB22 . APY 0.25% S. thermophilus CNB11

5.0 × 108 CFU·mL-1 2% 4.9 × 108 CFU·mL-1 . 4.3 × 108 CFU·mL-1

APY S. thermophilus CNB11 .
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Table 2. Growth effect of Lactobacillus plantarum CRNB22 and Streptococcus thermophilus CNB11 added to 
APY.

Groups Concentration
Lactobacillus plantarum CRNB22

(CFU·mL-1)

Streptococcus thermophilus CNB11

(CFU·mL-1)

Control 0% 1.3 × 109 4.3 × 108

APY 0.25% 1.1 × 109 5.0 × 108

0.5% 1.2 × 109 5.4 × 108

1.0% 1.2 × 109 5.7 × 108

2.0% 1.1 × 109 4.9 × 108

APY, antimicrobial peptides derived from yeast.

OGO
OGO Table 3 . OGO L. plantarum CRNB22  control  

1.3 × 109 CFU·mL-1 . OGO 0.0125% 7.1 × 108 CFU·mL-1 control

1.81 , 0.025% 2.4 × 108 CFU·mL-1 5.38 . 0.05% 4.5 × 105 CFU·mL-1

2.9 × 103 0.1% 1.6 × 105 CFU·mL-1 8.2 × 103 . OGO 0.05% L. plantarum 

CRNB22 .

S. thermophilus CNB11 control 3.7 × 109 CFU·mL-1 OGO 0.125%, 0.025%, 0.05%

11 , 16 , 6.73 × 102 , 0.1% 1.73 × 104 . 

0.05% .

SAPBY APY OGO 0.05%

. .

Table 3. Growth effect of Lactobacillus plantarum CRNB22 and Streptococcus thermophilus CNB11 added to 
OGO.

Groups Concentration
Lactobacillus plantarum CRNB22

(CFU·mL-1)

Streptococcus thermophilus CNB11

(CFU·mL-1)

Control 0% 1.3 × 109 3.7 × 109

OGO 0.0125% 7.1 × 108 3.3 × 108

0.025% 2.4 × 108 2.3 × 108

0.05% 4.5 × 105 5.5 × 106

0.1% 1.6 × 105 2.1 × 105

OGO, oregano oil.

SAPBY
Control 100% methanol 50% methanol . SAPBY 

Table 4 . 1,000 µg clear zone , control 100% methanol clear 

zone methanol . 500 µg, 200 

µg clear zone control . SAPBY ( )
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.

Table 4. Antibacterial effect against pathogenic bacteria added to SAPBY.

Groups
Disc

volume

Escherichia coli

TISTR527

(mm)

Salmonella

Typhimurium

KCCM40253

(mm)

Staphylococcus

aureus

KACC13236

(mm)

Pseudomonas

aeruginosa

KACC14021

(mm)

Control 100% MeOH 1.0 0 1.5 2.0

SAPBY 1,000 µg 0.5 0 1.5 2.5

Control   50% MeOH 0 0 0 0

SAPBY 500 µg 0 0 0 0

250 µg 0 0 0 0

SAPBY, sulfide type antimicrobial peptides derived from Bacillus or Yeast.

APY
APY Table 5 . APY E. coli 25 µg

2.0 mm clear zone APY clear zone 250 µg 6.5 mm clear 

zone . Salmonella Typhimurium APY 25 µg clear zone 1.5 mm E. coli

. 250 µg 7.0 mm clear zone

. Staphylococcus aureus APY 25 µg clear zone 50 µg 1.0 mm

clear zone . clear zone 250 µg 5.0 mm clear zone

.

Pseudomonas aeruginosa 25 µg 3.0 mm clear zone . clear zone

250 µg 6.0 mm clear zone . APY 25 µg Pseudomonas aeruginosa

3.0 mm clear zone Staphylococcus aureus 0 mm clear zone .

Table 5. Antibacterial effect against pathogenic bacteria added to APY.

Groups
Disc

volume

Escherichia coli

TISTR527

(mm)

Salmonella

Typhimurium

KCCM40253

(mm)

Staphylococcus

aureus

KACC13236

(mm)

Pseudomonas

aeruginosa

KACC14021

(mm)

Control DW 0 0 0 0

APY   25 µg 2.0 1.5 0 3.0

  50 µg 4.5 3.5 1.0 4.5

125 µg 5.5 6.0 4.0 6.0

250 µg 6.5 7.0 5.0 6.0

APY, antimicrobial peptides derived from yeast; DW, distilled water.

OGO
OGO Table 6 . OGO 1 µL 

. E. coli Staphylococcus
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clear zone

clear zone . E. coli 0.25 µL 0.5 mm clear zone , 0.5 µL 

2.0 mm clear zone . 1.0 µL 1.5 mm clear zone

, 3.5 mm clear zone . 2 µL 2.5 mm

clear zone , 12 mm clear zone . Salmonella Typhimurium

0.25 µL 1.0 mm clear zone . clear zone 2.0 µL 

5.0 mm clear zone . Staphylococcus aureus 0.25 µL 1.0 mm clear zone . 

clear zone 1 µL 1 mm clear zone , 3.5 mm

clear zone . 2 µL 2.5 mm clear zone 12 mm

clear zone . Pseudomonas aeruginosa 0.25 µL clear zone . 

0.5 µL, 1.0 µL, 2.0 µL 1.0 mm clear zone OGO . 

vitamin tree (Hippophae rhamnoides L.) (Park 

et al., 2022) (Lycium chinense Mill.) (Kim et al., 

2023). cacao nibs (Theobroma cacao L.) (Jeong et al., 2023).

Table 6. Antibacterial effect against pathogenic bacteria added to OGO.

Groups
Disc

volume

Escherichia coli

TISTR527

(mm)

Salmonella

Typhimurium

KCCM40253

(mm)

Staphylococcus

aureus

KACC13236

(mm)

Pseudomonas

aeruginosa

KACC14021

(mm)

Control 50% DMSO   0 0   0 0

OGO 0.125 µL   0 0   0 0

0.25 µL   0.5 1.0   1.0 0

0.5 µL   2.0 1.5   1.5 1.0

1.0 µL   3.5 3.0   3.5 1.0

2.0 µL 12 5.0 12 1.0

OGO, oregano oil; DMSO, dimethyl sulfoxide.

radical scavenging activity (%) Fig. 1 . SAPBY 20 mg·mL-1 71.3%

, 10 mg·mL-1 48.7%, 1 mg·mL-1 7.6%, 0.5 mg·mL-1 2.9%

. APY 10 mg·mL-1 20.2% 5 mg·mL-1 14.4%, 2.5 mg·mL-1 9.5%, 1 mg·mL-1

5.4% . OGO 10 mg·mL-1 84.9% 5 mg·mL-1 72.8%, 

2.5 mg·mL-1 57.5%, 1 mg·mL-1 38.9% . 10 mg·mL-1

OGO 84.9% , SAPBY 48.7% . 

vitamin tree (Hippophae rhamnoides L.) (Park et al., 2022)

(Lycium chinense Mill.) (Kim et al., 2023). cacao 

nibs (Theobroma cacao L.) (Jeong et al., 2023).
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Fig. 1. DPPH (1,1-diphenyl1-2-picryhydeazyl) radical scavenging activity added to OGO, SAPBY and APY. A: 
L-ascrobic acid standard, B: Comparison of antioxidant activity (each sample for 10 mg·mL-1). The values   for 
each group in B are expressed as mean ± standard error of mean (n = 3). a, significant difference (p < 0.05) 
between OGO and SAPBY; b, significant difference (p < 0.05) between OGO and APY; c, significant difference 
(p < 0.05) between SAPBY and APY. SAPBY, sulfide type antimicrobial peptides derived from Bacillus or Yeast; 
APY, antimicrobial peptides derived from yeast; OGO, oregano oil.

Conclusion
, OGO, SAPBY, APY 3

, , . 

. SAPBY OGO APY E. coli, Salmonella Typhimurium

, APY Staphylococcus . SAPBY, OGO, APY 

, 10 mg·mL-1 OGO 84.9% , SAPBY 48.7% 

. SAPBY, APY, OGO . 

.
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