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The Study on Antibacterial Activity of Adipic Acid
and Medium Chain Monoglycerides
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*Department of Food Science and Technology, Chung-Ang University

Abstract

The mode of the combined effect of adipic acid and medium chain monoglycerides was investigated by using
nine strain. Though monoglycerides alone had little antibacterial activity against gram negative strains, the
combined use with adipic acid showed much higher activity against others of gram positive strains as well as
gram negative strains. But exceptionally, it seemed difficult practically to prevent the growth of lactic acid
bacteria completely by the combined use of adipic acid and monoglyceride. For yeast and mold, mono-
glycerides alone had a high activity but adipic acid had a little activity. In antibacterial mechanism, we
thought that adipic acid acted on the cell envelope and then monoglyceride acted on the altered cell.
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g} olr)H ALY = B F3lo o)l AsqAaNE
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B Algel ARgE A FAal mieFelHzie] 2
monocaprylin (MG C8, &% 90.8%), monocaprin (MG
C10, £%: 93.9%), monolaurin (MG C12, £%.: 93.5%)
9] 3% (Japan Riken Vitamin A})e|m olt]H 4l (adipic
acid, APy X ojx}s| AIAL 99.9%2] =
RS

Aok
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Escherichia coli ATCC 25922, Staphylococcus aureus
ATCC 10537, Pseudomonas aeruginosa ATCC 27853,
Bacillus subtilis ATCC 9372, Sacchromyces cerevisiae
ATCC 7146, Candida utilis ATCC 42416, Lactobacillus
plantium (73 2" 8.8-), Penicillium citrinum ATCC 6352,
Aspergillus oryzae ATCC 22788.
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M- 37°C, B Fgole 30°Ce| Al
of| 4} wiekataict.
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A} Zabo)d= LBulR|(LY4 bacto-tryptone 10 g,
bacto-yeast extract 5 g, NaCl 10 g)& A}&-3}9ls, &%
= YM sl 2| (L% bacto-yeast extract 3 g, maltoextract 3
g, bacto-pectone 5 g, bacto-dextrose 10 g, Difco AhE
Abgsld o, fAFS MRS (L bacto-pro-
teose peptone 10 g, bacto-beef extract 10 g, bacto-yeast
extract 5 g, bacto-dextrose 20 g, Tween 80 1 g, ammon-
ium citrate 2 g, sodium acetate 5 g, magnesium sulfate
0.1 g, manganese sulfate 0.05 g, dipotassium phosphate
2 g, Difco A}yE AR&-slsdch.
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Fig. 1. Effect of adipic acid (AP) on the growth of

Escherichia coli. ®—@: control, @—M: AP 0.1, —{I:
AP 0.2, A—A: AP 0.2, A—A: AP 0.3 (%).
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AP 0.05%3 E3 A Flli= F F 442077 A%
AAE Heolohrl dEslglond, MG Cl0 0.05%2}
AP 0.1% % MG C10 0.075%2} AP 0.075%2] &84

7he A7 7] AY-8-x 2] 2 Holrlrt 244)17F 73} &
AE3h= AN Belon MG C10 0.075%9} AP
0.075%2] &3 717F MG C10 0.05%2} AP 0. 1%2]
AR} HE Fallako] o] A7 3]]_‘5i’}—7}— =
Zch =3 MG C10 0.075%2} AP 0.1% % MG Cl10
0.1%2} AP 0.075%2] &85 717F 42 o ‘qstp A8
2 & ¥ior LB agar plate 2 2] 8t 23} Ho] w
VAol A o) 5 sdalek ek g
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Fig. 2. Effect of the combined use of MG C10 0.05
and AP on the growth of Escherichia coli. ®—@: con-
trol, B—@: MG C10 0.05+AP 0.05, “+"1: MG C10 0.
075+AP 0.075, A—A: MG C10 0.05+AP 0.1, A—A:
MG C10 0.075+AP 0.1 and MG C10 0.1+AP 0.075 (%).
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Fig. 3. Effect of the combined use of MG C8 and AP on
the growth of Escherichia coli. ®—@: control, #—M:
MG C8 0.05+AP 0.05, T—I: MG C8 0.075+AP 0.05,
A—A: MG C8 0.05+AP 0.1, A—~A: MG C8 0.1+AP 0.1
(%).
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LB agar plateol] 4 colony &l 73} colony 24o] ¢}
el 3 24 B EMIC)]S o & glgd o] E coli
o il MG Closct 7F&h shdabgo] &g o
!

3k MG Cl122} AP2] E3F-d71= AP 0.1%°l] i3l
24 MG C12% 0.05904 1% ‘s5H 9 & &3 738}
0.D.¢} LB agar plateol|+] colony& 2}elgt 73} AP
A bl o3 S| L IH(Fig. D)ol &ell= A5
AAErE B 5 gook olzigk A4 MG C
12 APo} £8371815 & o] 7] A8l 72| oA
ATE 7] Fkedct
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wgl HP © %_o_s.a_ Agg A9 HPE REowe] &
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102} 2g=uhit mieFefAlelo] =9} olrjate] 7}
g A A Ve e AP AFA A B
FejAletel =] Az ARE 3= Gram
SIS futel| AES Fo] AFA YA miFe] 4
gfol=rt ofuiqte @ A fsle] diAol] damage &
Fo] AlE A7) = o8 AzbElw MG Cl00] 713tk 7
g 7o ® oedA9let” Gram S4dFol4 MG C
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F02 0.1-0.5% W39 ¥ Hrlstod wopslwiA
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0.4%al| 4] F2] 482=]7} sHalE e}
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Fig. 4. Effect of AP on the growth of Bacillus substilis.
®—@: control, B—M: AP 0.05, [C—{]): AP 0.1 (%).
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Fig. 5. Effect of the combined use of MG C8 and AP on
the growth of Bacillus substilis. ®—@: control, B—M:
MG C8 0.05+AP 0.05, [—{1: MG C8 0.075+AP 0.05.

MG C8%F MG C100]} thgh oht]Z2ke] Edtol| 2|4k
8yF A Bacillus subtilisol] W3l 0.05, 0.075%2] 7+
=5 MG C8%} 0.05%2] APE E§slo] a8
ASE BAg AFE Fig. 5ol Jehlgich MG C8
005%54 AP 0.05% EFH7F= 244 771A] A4 4]

g Holtprl gl AR vl on T oj4te)
=3l MG C8 0.075%%} AP 0.05%2] &334 7)ol 4]
o] ASo] Az 2 AbdE S oF 5 qdodon
07 zbzb g ofpoh e Frolm 73gh A

28-& eh gl
EZF MG C103} APO] Fx=H E3h3r) Ay=
Fig. 6ol YJel o], MG C87} AP9] Eatrwurc)
t] Y& Fw.l MG C10 0.05%2}F AP 0.05%2] &3H3
7hellA fo] A5o] A= el Gram A3} v =
& uf Gram ofA T 22| glong wigFel4et
ol =7} thar AR 2o] Ex}s}7] w ol Shibasaki'"e]
E3e} oy 2w xFejdlele] = apA|e]
£ MG C10°] MG C8¥.t} & 7-& ot 4= 9lsich.

o
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Hb: A ge] R FFel Saccharomyces cerevisiae
£ A3t 747 0.01~05%2] FEH A MG C
85} MG C103} APE 7tzt = o 2 A 7}sl YMul#|
ofl Z7|1F47} 4.5% 10° cells/mL7} S Al A Z5}ed 74
7}%] wllekalmdA] YM agar plateo] 4] Et8}o] colony

2}8}t3]=] 2 294 A S & (1997)
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Fig. 6. Effect of the combined use of MG C10 0.05

and AP on the growth of Bacillus substilis. ®—®: con-

trol, @—M: MG C10 0.05+AP 0.05, —1: MG C10

0.075+AP 0.05.

P4 f75 geldt 43k MG C8E 025%¢l4 MG
C102 0.05%¢l| 41 453 |9} AFFede LPE}LH%&L}
AP= 0.5% 7H2] A58 2] Al7]|2] Zatedct.

MG C82} MG C109ll that AP2] E3toll 2]3F g}
A7 MG C83F MG C10 0.01~0.5% H$|e] zhzt
o i) APS 001~01%°l TEHEE E3Av)s
o] Aggl A3} MICi= MG C8 0.1%2} AP 0.1%2] &
&4 7}1el MG C10 0. ozs%elr AP 0.1%% E3s}o] A
7hh FEgl e MG Cl0o] MG C88.c} 843tgo|
73stedch

Erﬂ

—

ZEolof TS XMFX|WA RieZa|Mato| =9} ofr)
Eate) £bE ol B3 stRE D}

34]9] 301-7'—7—°,l Aspergillus oryzaeZ 17 3}o

£ 0.40 g/mL 2 &}o} LBujA] 100 mLol| 3 E5}oq
MG C8i’} MG C10 zZtzhel] & APE 2+7F 0.01~
0.4% Fxwg) 2 Hr7}sto] 20712 njefstia] LB
agar plated]] =% 29lgl A3} MG C8& 0.2%, MG
C10& 0.075%7} MIC$1 v MG CIOO] MG C84%.c}
F& FroA AEE-S Jellz = 0.4% <A
A g-o] & 2| ¥]e] o ]u}] 9} pH= 4 30104c]—

MG C82F MG C10e]] 3l APQ] E&hol] o2} &+HF
A7 MG C83F MG Cl10 zHzhell sl APE 0.01~
0.1% Wl A 7hrte] sz &3 Hristo] Ay
A3 MG C8 0.1%%}+ AP 0.1% &3§d 712}l MG C10
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0.01%%} AP 0.1%%) &334 717} MICG 2.2 MG C10
o] Lxs} vhArIAIE MG C8yth FFagol 745t
o3k,

FATo ot MR 2ieZe|M2to| =2 AP2)
Egtoff ofst g ED

Yasushi £"%l] 2|apd fAbgol dallA= AP o5
o7 F3E F7)7}F ojHuky B Heoj 9)7] dlFel
MG C8olu} MG C103} &3ts}ed 2027k MRSHlA] o
A} Lactobacillus plantiumel] thdl 3+g3 &4 A
3 A3} MG C8 0.1%3} AP 0.1%2] E&d7}et
MG C10 0.05%%} AP 0.1%2] EFH 7= 24747 A
£ 218 wolrir} chA] A8-5}9l . MG C8 0.15%%}
AP 0.1%2] &£3t37}e} MG C10 0.075%32} AP 0.1%
o] £ e 647 o] AR =TT 62 F o
oAl A&she AEe ook vk 204744 2k A
£.8 A A 7]E EEE MG C8 0.3%%} AP 0.1%2]
£33} MG C10 0.15%2} AP 0.1%2] &3 7}c).

tsl MG C8 0.15%9} AP 0.1%2] &33d71et MG
C10 0.75%8} AP 0.1%2] £33d7) 5= & #5

(A)
H
& 2
2 =
5 )
5 (B)
H g
a §
\
S 16

Retention time(min)

Fig. 7. GC chromatogram of MG C10 and capric acid
without (A) and with (B) inoculation of Lactobacillus
plantium.

Table 1. Minimum inhibitory concentration (MIC) for
the combined use of monocaprylin (MG C8) with adi-
pic acid(AP) and monocaprin (MG C10) with adipic
acid (AP) for microorganisms

MIC (%)
Strain
MG C8+AP (%) MG CI10+AP (%)
Escherichia coli 0.05+0.1 0.075+0.1
0.1+0.075

Psudomonas aeruginosa 0.2+0.1
Bacillus subnlis 0.075+0.05 0.25+0.05

0.05+0.075 0.05+0.05
Staphylococcus aureus

0.075+0.05 0.05+0.05
Saccharomyces cerevisiae  0.05+0.075
Candidar utilis 0.15+0.1 0.01+0.1
Aspergilus oryzae 0.15+0.1 0.01+0.1
penicillium citrinum 0.1+0.1 0.025+0.1
Lactobacillus plantium 0.1+0.1 0.025+0.1
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2 A 7)e AR sl
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