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Abstract

A mono-type glycerine fatty acid ester compound was chemically synthesized using medium-chain fatty acids with antibacterial
activity, and the physicochemical quality and antibacterial activity of the synthesized glycerine medium-chain fatty acid ester
compound were measured. At a reaction molar ratio of MCT(medium chain triglyceride) to glycerine of 1:2.5, 48.15% mono ester
was produced. The physicochemical analysis of the synthesized glycerine fatty acid ester compound showed an acid content of
0.38~0.60%, which tended to increase slightly as the glycerine molar ratio increased. The saponification value decreased as the
synthesized molar ratio of glycerine increased from 218 to 284. The number of bacteria was measured to confirm the degree of
antibacterial activity of glycerine medium-chain fatty acid esters against food poisoning bacteria, Bacillus cereus and Salmonella typhi.
The number of bacteria significantly decreased as the MCT:glycerine molar ratio increased. In particular, the antibacterial effect
between the treatment groups was the highest when at an MCT:glycerine molar ratio of 1:2.5.
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(Kwon 5 2010).
S A9 (medium chain fatty acid, MCT)2 Z37 YR 34 50l
A QefE A0E MCTS| 74 AHAHOR 7Hme A eaprylic
acid, Cgyp), 7FEZAK(capric acid, Cioo), 2H>-EAH(lauric acid,
Cio) 5°] thKang 5 2015).
olg THAMAIES FHEEE AYIL U= ALE 2
HA o 11 7122 7l SafAAe] Alautof A&
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o — -
Ao 1T west thokst 9 A5 Al 0 Z] 31 Qlth(Boyaval 5 1995; Wieckowski & Wojtczak 1998;
[e]

Desbois & Smith 2010).

A HFAE SO M B4 4= 107]2] capric acid, 127]91 lauric
acid7} Fg4do] 7MY & A0 E IHA UL ©hpTt
olgHth HAY W FHEAdo] BojA= AR HIE
31 HSun 5 2003; Wille & Kydonieus 2003; Debrois &
Smith 2010). S A YAFER] caprylic acid, capric acid, lauric
acid 52 =Wl AFH7H S40 A€ AEH7H=ECIH,
53] caprylic acid®] 7-¢-ofl= FDAA A& 214 71
4 QI & 35]-83F GRAS(Generally Recognized As Safe) Q15
E7Zo]th(Ministry of Food and Drug Safety 2011; CFR 2023).

' Corresponding author: Kyung-Haeng Lee, Professor, Major in Food and Nutrition, Korea National University of Transportation,
Chungbuk 27909, Korea. Tel: +82-43-820-5334, Fax: +82-43-820-5850, E-mail: leekh@ut.ac.kr

- 354 -



Vol. 36, No. 5(2023)

Bergsson 5(2001)2 lauric acid, palmitoleic acid & monocaprin
S Streptococciol W8l 5 mM LA 6 log CFU/mL &
ool Aag B APAL o AH = FEjQl monocarpin
B WS FEOlE 1Y £S 247 oA FUSIAtL o
F o E3]| Staphylococcus aureus O\ AL B F2 FEO)A
monocapring &S et FLe Aol st
9T}, Thormar S-(2006)2 Campylobacter jejuni® TEFMNof 10
mM9] capric acid®} monocapryling 1087 2|3t 23}, %
7] @49} H]w5ke] 67 log CFU/ML 42322 40| ND 427}
A A £ FTLS FATULL AT A
20 HET E. coli O15THTO = B & R 5= 5 mM9]
monocapryling A 7H24A|7h) Z-835F9] 5 log CFU/mML ©]A}
9] £ AHANE EIste] S AAre] 2 pH €739
Al H B2 ARARETE Hole AL FRISHAH®Nar 5
2005).
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Fig. 1. Esterification of glycerine fatty acid using
medium chain triglyceride.

g 9h-3-& APsol lo] MCT : 28419 vhe-&EH]= 7+
Z+ 1:1.0(Sample-1), 1:1.5(Sample-2), 1:2.0(Sample-3), 1:2.5

(Sample-4) @ 1:3.0(Sample-5)C.& d}o] A x5}t
ol 9] ¥h-g- Zulj= calcuim stearateS AR&-51H 00 HE-S

ST 245-255CE 3AIRE B FAAIZIEA Alzsti.

2. S2M2l e HAH 2| SMAET &0l

MCTe} SEA-S v &EE o AH = 315t P4 &ot
of AxstAa Az SYAR SHAFA o AH =] &
d AEE FRlsty] fste] AEH7HE T4 9 ARAIEY
o A=l Q= 7HAAERE I ] Al H O] HA MRS
Hol ot MPsiit. & SN SR AL o AHE Y
Mono-, Di-, Tri-ester®] $FF2 &215}7] ¢J5}o] Agilant 6890
GC(Agilent Technologies, Palo Alto, CA, USA)E AM&-5}% 1L
column-2 capillary DB-5(J&W?7, Folsom, CA, USA, 30 m)& A}
2519 01, carrier gase helium& ARSI T, BEAAEE A
A8 FA O 2= TMS(trimethylsilation)s+S Z1885k] 1.0 pL
TSI 2 2=+ 150ToA 9 10TH AS5AIXI
T, 320Co|A 2587 A% & YAsiloh AE £
split ratio= 10/12 AAsto] BEAS Astdy A&7+
FID(Agilent Technologies, Palo Alto, CA, USA)E AFE-51% 2
™, gas chromatogramS Fig. 29} Zt}.
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Fig. 2. Chromatogram of synthesized glycerine medium fatty acid esters.
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Table 1. Composition ratio of glycerine fatty acid according to the molar ratio of MCT and glycerine
Molar ratio
(MCT-Glycerine) 1:1.0 1:1.5 1:2.0 1:2.5 1:3.0
Free glycerine 7.18 14.40 21.67 28.53 3231
COmP?S‘“"n Mono ester 37.44 45.26 47.95 48.15 4727
ratio
%) Di ester 46.53 35.89 27.33 20.90 19.08
Tri ester 8.84 445 3.05 2.41 1.34
2. S2|M2! XA sIAHIZS| Ol=tetE Al stAe™ Aol 1:2.59 HlEd H7F 7MY £ It

E A AGAAH E S3HES o)geh &
A A7} Table 29} Zth.

AF7FO] 749-, 038~0.600.2 & H|8HEE SN H&
o] FoPAFE R F7Ioh= Aol AEH7HE &
AoflA g5t e SEAI- A4 o AHZS] 42 6
o]3}& FojQlo] BE & X1 H|go] whE Hkgo] o5 A
H ZYAI AL ol AHIZE IS I 4= 9l

H|5=31710] A9 2182842 ZEAHQ] T4 EnH7} =
OPASE H|RSI7E RolRl S & 4= o, S A4
mono |AH 29| 3o =4 FAAHE AEY HFI=
232248 AL YL oI5t
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Zboll FtEI= MCTS 22A-E Y EH7} 1250190
7t 7P Ekew teo2E 120, 1159 &olgth =
MCTS SE|A[F 2] Bl &0] 1:1.09] & Bl &2 WEAR] 4+
= AT QAT SEAF 9] EHlEo] &2 AR
Hlato] Hoh 2 gt A3kE Ho] MCTe SR &
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o]} Zo| 1:22.0 &= 1:22.59] H|E&E A X3 YA AW
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194 B vk} Zro] mono O AH| 29] gHeFo] =7] m&E<l

Ao AzE et

o)4fe] A:E Hol MCT}F SE|AI712] H]&0] 1:1.09] &
H&E 9HSAIX] A%, a7t AAR SYARIS &
H|go] 2 A Bt W2 P+ 8IE YEHYIIH S
7V =& Salmonella typhiol] T3t FHAIE Hol= SEA|
o A4t o AHIZEZ = MCTRF SEAIR1Y] & HEO] 12

= 1258 519 w7F Hoh anpE oot

Bergsson 5-(2001)0] AEFEA| S. aureus®] FEHO| O]
ZF(10 mM, 0.17%)9] capric acid, lauric acid?} capric acid®]
monoglycerideQl monocarping 10327t 2|5t A1} 56 log
CFUL 429 %& F 44Aste sskicty oo
mono FES] A A{4E A AE| = o] 7Y HWokE

23E STES Folck

ool Z3tg FYsto] B

4hE E-85to] mono FE|S] SEA
=2 ofota o SN tEde 4% A3, MCT
o} ZEAFe] B Hgo] 12 B 1252 39S 1 Faa

27} 95atc

Table 2. Acidity and saponification value of glycerine medium chain fatty acid ester

Rina
Gl

24
AAL ol AH = 2t

Molar ratio

(MCT : Glycerine) 1:1.0 1:15 1:20 1:25 1:3.0
Acidity 0.38 0.43 0.44 0.51 0.60
Saponification value 284 262 248 232 218
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Table 3. Antibacterial activity of glycerine medium-chain fatty acid esters against Bacillus cereus
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(unit: CFU/mL)

Molar ratio (MCT : glycerine)

Dilution Concentrate (%)
Control 1:1.0 1:15 1:20 1:25
0.005% 4.4x10° 8.1x10° 3.9x10° 5.5x10*
10* 0.01% col) 2.3x10° 2.6x10° 6.0x10" ND?
0.02% 1.4x10° 1.0x10* 1.0x10* ND
0.005% 5.4x10° 1.5x10° 8.5x10° 2.0x10°
10° 0.01% 5.3x107 5.9x10° ND 2.0x10° ND
0.02% 1.0x10° ND ND ND
0.005% 6.8x10 1.0x10° 6.5x10° ND
10° 0.01% 1.3x10° 2.3x10’ ND ND ND
0.02% 5.0x10° ND ND ND

Y co: Too many to count.
2 ND: not detected.

Table 4. Antibacterial activity of glycerine medium-chain fatty acid esters against Salmonella typhi

(unit: CFU/mL)

Molar ratio (MCT : glycerine)

Dilution Concentrate (%)
Control 1:1.0 1:15 1:20 1:25
0.005% 1.7x10° 2.6x10° ND? ND
10 0.01% col) 5.8x10° 1.0x10* ND ND
0.02% 2.8x10° ND ND ND
0.005% 5.0x10° 1.5x10° ND ND
10° 0.01% 5.1x107 8.5x10° ND ND ND
0.02% ND ND ND ND
0.005% 3.5x10° ND ND ND
10° 0.01% 1.4x10° ND ND ND ND
0.02% ND ND ND ND
" co: Too many to count.
2 ND: not detected.
4 FHEES S MCTe S YA-Y ¥k EHE 2ZIAIe| 2
1:22.52 392 W7} 48.15%=2 Z|th 2] mono O AH 27} A

9]
EHE SYA-Y HlEo] FoHdsE
3| o]

AN

e Aoz BAHT FHE 2eA A o AE 2
S}eHE o] o|ssta B AT A1) AL, 038-0.60% &
oty =

T T

ot BlRebEe] g, 2182842 FEAIH A

ot

e
BH|7} BoPdSE WL Bold Aoz ekt

S SR LA | AH 27} AF5 21 Bacillus cereus
9 Salmonella typhioll Tt T+ S FE=E &lst7] Yot
o #55 243 ZHMCTZ A H 9] £ H]80] &opd
£ 7 AT TAstes A2 E 5 AT 53] A
*7tol| FFREIH= MCT:Z2A1-e] 4|71 1:2.50]9

2 =52 2089 E F4A7|9H 4EY 7IeEY XY
AFAEE 2021 FE(LSF) Y] AU R AT AT A
AL ol £y 7|2 ATLAA LYY THNo. 2021R1A6A1A0
3046418).
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