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Abstract Broad range of fatty acids were reported to show
antimicrobial activities against broad range of microorganisms.
However, possible changes of the antibacterial activity of a fatty
acid based on structural variations are largely unknown. This
study was focused on determination and comparison of the
antimicrobial activities of the medium chain fatty acids, based on
the position of carboxyl groups on either terminal end, against the
representative food-pathogenic bacteria. Over all, mono-carboxyl
medium chain fatty acids (MC-MCFA) presented stronger
antimicrobial activities against the food-pathogenic bacteria tested
including methicillin-resistant Staphylococcus aureus (MRSA)
than di-carboxyl medium chain fatty acid (DC-MCFA). In
addition, some of MC-MCFA and DC-MCFA showed high
possibility to be used as a synergistic adjuvant for both the
commercial B-lactam family antibiotics and aminoglycoside
family antibiotics against MRSA.
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Carbon number MC?-MCFA DCY-MCFA

6 Caproic acid (C6:0) Adipic acid (C6:0)

8 Caprylic acid (C8:0) Suberic acid (C8:0)

10 Decanoic acid (C10:0) Sebacic acid (C10:0)

12 Lauric acid (C12:0) Dodecanedioic acid (C12:0)

14 Myristic acid (C14:0) Tetradecanedioic acid (C14:0)

16 Palmitic acid (C16:0) Hexadecanedioic acid (C16:0)
IMono-carboxyl
Di-carboxyl

Table 2 Antibacterial activity of MC-MCFA against pathogenic bacteria

Size of clear zone (mm)®

MC-MCFAY
S. typhi® E. coli B. subtilis S. aureus MRSAY
MC-C6:0 2.25+0.25 2.25+0.25 2.75+0.25 2.25+0.25 2.25+0.25
MC-C8:0 3.75+0.25 4 4 4.75+0.25 4.75+0.25
MC-C10:0 2.25+0.25 2.25+0.25 2.75+0.25 2.25+0.25 2.25+0.25
MC-C12:0 - - 1 - -
MC-C14:0 - - 1 - -
MC-C16:0 - - - - -

IConcentration was fixed at 500 ug/DMSO 20 pL.
YDistance from edge of the disk

9Salmonella typhimurium

Ymethicillin-resistant S. aureus
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Table 3 Antibacterial activity of DC-MCFA against pathogenic bacteria

Size of clear zone (mm)®

DC-MCFA?
S. typhi® E. coli B. subtilis S. aureus MRSA9Y
DC-C6:0 2.25+0.25 2.25+0.25 3 1.75+£0.25 1.75+0.25
DC-C8:0 2.75+0.25 2.75+0.25 3 3.25+0.25 3
DC-C10:0 2 2 2.75+0.25 2 2
DC-C12:0 0.8 0.8 1.8 1.8 1.8
DC-C14:0 - - 1.3 1.8 0.8
DC-C16:0 - - - - -
IConcentration was fixed at 500 pg/DMSO 20 pl.
Distance from edge of the disk
9Salmonella typhimurium
Dmethicillin-resistant S. aureus
Table 4 Survival rate of pathogenic bacteria with MC-MCFA and DC-MCFA
Survival rate (%)
MCFAY
S. typhi® E. coli B. subtilis S. aureus MRSA?
MC-C6:0 78 63 44 64 79
MC-C8:0 72 13 24 43 36
MC-C10:0 60 7 28 1 0
DC-C6:0 92 56 95 65 78
DC-C8:0 92 90 69 66 78
DC-C10:0 84 75 87 62 60
IConcentration was fixed at 500 pg/mL
Salmonella typhimurium
9methicillin-resistant S. aureus
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Fig. 1 Antimicrobial activity of MC-C8:0 (Caprylic acid) against S. aureus ATCC 6538 (A) and MRSA 03ST018 (B). M; DMSO 20 uL, a;
Vancomycin 5 pg, b; MC-C8:0 10 pg, ¢; MC-C8:0 50 pg, d;: MC-C8:0 100 pg, e; MC-C8:0 200 ng, f; MC-C8:0 500 ug
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Z AM-E vancomycin (1 pug)e] A-¢ MRSAS} S aureus
% R djg) ¥sg FEEe] A5 HYFa k. MC-
C8:0 =3 MRSAS}t S. aureus & EFo|| ths] W3l T4
3lo] AE HAFI IS ¢ F Utk ole AHE B
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Fig. 2 Comparison of Antibacterial activity of MC-C8:0 (Caprylic acid)
against S. aureus ATCC 6538 and MRSA 03ST018. Left half; S. aureus
ATCC 6538, Right half, MRSA 03STO18. A; MC-C8:0 200 ng, V;
Vancomycin 1 pg, P; Penicillin 1 pg

AR AH AR RAT 718 AL REAR ALEsE
Zol ¥ &Y 4 Utk AAZI. EgE o|n| dhpE ThE
Bol o3P MCFA 3 Y37} aminoglycoside AlE YA
9} FFo2 AREHYS u FFEAHL IA SAANIYE AL
Ar gld vk SITH17]. o2k AR S AR B Al A}
£ MC-MCFAY DC-MCFAE9] e = 7] 3|9}
Fxo] W FFTY FHEHE dopry] 93 AFE A
g3t

MCFAS} 71 A Faxgld e d78d SHEAE
Hoh Ao g1sl7] {3l Checker board HE ©]8-314
FICI 3t& 343l MRSA tish da@d AUx a3& &
dstact FE Xl A gAAE dPHez F dEzl
B-lactam AIE XA} H¥] B-lactam AIE FAA| Z amino-
glycoside #A|¥ FAAZ AMFalo] ALg-3lTh. MCFAE €4

okl

=



78

J Appl Biol Chem (2023) 66:11, 73-80

Table 5 Synergy effect of MC-MCFA and DC-MCFA in combination with (3-lactam antibiotics against MRSA 03STO018
FICI?
MCFA Oxacillin Ampicillin Penicillin Cephalexin
A B9 A B A A B
MC-C6:0 2 2 2 1 2 2 1
MC-C8:0 2 2 2 1 2 2 1
MC-C10:0 2 2 0.5 0.31 1 0.5 1 0.5
DC-C6:0 0.5 0.27 0.5 0.38 2 0.5 0.25
DC-C8:0 1.5 0.62 1 0.5 2 0.5
DC-C10:0 2 2 2 2 2 2 2
Ifractional inhibitory concentration index
Ycombination at 1/4 MIC
9combination at 1/2 MIC
Table 6 Synergy effect of MC-MCFA and DC-MCFA in combination with aminoglycoside antibiotics against MRSA 03ST018
FICT®
MCFA Gentamycin Neomycin Streptomycin Kanamycin
AP B B A A B
MC-C6:0 2 2 2 2 2 2 2
MC-C8:0 0.38 0.09 15 0.75 2 2 2
MC-C10:0 0.03 0.02 0.09 0.19 1 0.19 2 2
DC-C6:0 2 2 2 2 2 2 2
DC-C8:0 2 2 2 2 2 2 2
DC-C10:0 2 2 2 2 2 2 2

Yfractional inhibitory concentration index
Ycombination at 1/4 MIC
9combination at 1/2 MIC
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