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Abstract

This study was investigated 1o delermine the aniimicrobial effect of the ethanol extract of Quercus mongolica
leaf on microhial growth. The ethanol exiract at the conceniralion of 250 ng/mi. and 500 ng/mL inhibiled the
growth of gram positive and gram negative [ood-borne disease bacteria [or 40 hours in tryptic soy broth,
respectively. Antimicrobial activity of Lhe ethanol extract from Quercus mongolica leal was not alfected by
pH and heat treatment. The comparision between ethanol extract and commercially available preservatives on
antirmicrobial aclivity in food system was conducled. When the 0.1% ethanol extracl. of Quercus mongolica leal
was added to pine needle drink and carrot juice, anlimicrobial aclivity was similar 1o those of containing 0.05%
benzoic acid and 0.6% grapefruil seed extract. Also addilion of 2~3% ethanol extracl Lo the soybean paste
inhibited the microbial growth up to 7 week, comparable to the inhibition of 2% ethanol. Thus, this results
indicate that the ethanol extract of Quercus mongolica leal may be useful as natural antimicrobial agents.

Key words: natural anlimicrobial extracts, preservative elfecl, minimal inlibitery concentrations. Giercus mongolica
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Table 1. List of tesl microorganisms and media used for an—
Limicrobial experimentl

Microorganisms Media

Gram positive bacleria

Baclifus cereus ATCC 13720
Staphyviococous aurews ATCC 25924
Listeria monocytogenes ATCC 19111
Listeria monocytogenes ATCC 43250
Listeria monocvtogenes FO027
Listeria monocyviogenes Scolt A

Tryplic sov agar/broth
(Dilco, USA)

Gram negative bacleria

Salmonella tvphimurnsn ATCC 14028
Escherichia coli Q157 H7 0019
Pseudomonas aerugtnosa ATCC 27553

Tryptic sov agar/broth
(Difco, USA)
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Fig. |. Schematic diagram of gas collector equipments using
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Table 2. Proximate composition and mineral contenls ol Quercus mongolica leaves (dry base)

Proximate composition (%}

Mineral conlents {mg/100g)

Mopisture  Crude ash  Crude prolein Crude Fiber  Crude [at Ca n Fe K Mg Na
792 441 13.91 17.53 277 4.14 0.23 0.07 287 .79 0.23
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Fig. 2. Antimicrobial activity of the ethanol extracls from Quercus mongolica leaves on the growth of various pathogene bacteria.
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Table 3. Heat stability of the cthanol extract of Quercus
mongolica leal on Lhe food poisoning microcrganisms

Inhibition zone (mim)”

Microoreamsmms’ Ko 100°C 100°C 121°C

heal [01‘. {or _for‘

30min &0 mun 15 min
L monocytogenes ATCC 19111 21 21 21 20
L. monocytogenes ATCC 43256 20 20 20 20
L monocytogenes T 027 20 19 19 19
L. momcytogeries Scotl A 20 20 20 20
E_cofi O157.H7 Q019 15 15 15 15

PFinal cell concenlration for each bacterium was approximately
1<10° CRU/mLL

?Two thousand pg of ethanol exlract was absorbed wnto paper
dise (#8mm) and the diamerer (mm) of clear zone was measured
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A5t FE4E AY 1FURE TR A QAo 19 VIS WA AREHTabke S
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Table 4. Effect of pH on Lthe minimal inhibilion concentrations 008, 01, 0.5%% A7Fah 7As) G gl el obslwhabat #hs
(MICs) of ethanol exiracts Ifrom Quercus mongolica leal £33 2282 77 (05%, 0.04% 2 A7)l | PG A 55
Microorganisms' MIC” g/l 7b A Abste] w2 A &1 E-E kel " abE Table G
* : plld pHS pHG6 pH 7 pH S pH 9 Ughujglc), e Eag] Bow alew xale) o)k o
B cereus ATCGC 13720 125 125 125 125 125 125 . e m
L. monocytogenes 625 6205 625 625 625 625 c}% Byjom, Eae] A8 Ay o sldesEE 005
ATCC 1911 % 7Fel e A7 35 E347) 40%10° CFU/mLE
L. t 5 25 625 625 625 625 625 . s
Aeoogenes 02h G2 025 4B 625 G2o M zj nﬂ 1.0%10° CFU/mLe u)s) F2] A-%o] 5258 %
L monocytogenes 125 125 125 125 125 195 7heksl 6 A7 el A 35l dbAl e A=
I 5027 0 QJ{R] —ﬁﬁb“—i ) 2} 2 /\71_;1:! 0‘101%—1%—5"‘
L monocyivgenes 625 625 625 B25 623 625 m 4 St mepa] A ol ol =
Seott A e gnEasl Mag vEde] gls ALz ey
E. coli O157:H7 oJg 500 500 500 500 500 500 W, & vl koo BhEtel s Al R o oEhE FEES
“Final cell concentration [or each bacteuum was approximalely 05%7}7 A7lsle 49 g nzaa AEEAZEE o
1
0 Rt LA B 2T A7) S pehfo] b T

“The MICs represents the concentration of minimal intubition
that showed no growth after 24 hrs incubation. Hi&| BEFr i Weix)s Zle® vielgdr)

Table 5. Changes of microbial growth in the pine needle drink on ihe different additives

Concen— Storage lune (weeks)
Sample tration Baclerial cells (CFU/mL) Yeast and mold (CEFU/mL)
%) 0 1 2 3 4 5 0 1 2 3 4 5

Control 0 0 12x10" 1.0x10° 38x10° 35x10° 45%10° o 0 21x10" 12x10° 10x10° 13>—<10f
Benzoic acid 005 0 o 0 13=10" 10=10° 12x10" 0 0 0 ) 10%10" 1.2x10°
DF-100"Y 004 0 0 0 12x10' 1.3x10° 10x10° 0 0 0 ) 10%10° 4.1%10%
Ethancl exiract of 005 0 0 14x10° 21x10° 22x10° 152410° ¢ 0 11x10° 15X10° 10<10° 12x10°
@ mongotica 0.1 0 0 0 3d4%10" 48=10° 183%10° 0 0 0 26x10 3.2%10° 40x%10°
leaf 0.5 0 0 0 20x10' 30%107 10x1" O 0D 0 10%10" 12%10° 15%x10°

“Grapefruit seed exlract

Table 6. Changes of microbial growth in the carrot juice on the different additives

Storage lmme (weeks)

Samyple COHC(@;U)‘EMOH Bacterial cells (CFU/mlL.) Yeast and mold (CFU/mL.)}

- 0 2 3 4 5 0 1 2 3 4 5
Control 0 0 12x10" 15x10° 32x10' 25%10" 13x10° 0 0 12x10' 10x10° 18x10° 25x10°
Benoic acid 005 0 0 0 12x10' 42x10° 21%x10° 0 O 0 0 1ox10' 13x10°
DF-100° 0.04 0 ¢ 0 14x10' 30<10° 25x%10° O 0 0 0 12x10t 15¥10¢
Q@ mongolica 0% 0 0 Lowioh 40-10° 37x10° 37x1¢° o 0 0 2zx100 40x10° d1X10°
' extrf;t 01 G 0 0 31x10b 45%10° 23x10° ¢ O 0 14x%10" 12x10° 15x10°
a5 ¢ 0 0 11100 1.2#10° 1.2x1¢6° ¢ 0 0 0 1.0x10b 1710

YGrapelniil seed extract
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Table 7. Expansion repressive effect of food additives on the packing soybean paste during storage

Storage time {weelks)

35 les re 2
amples Concentration (%) 1 3 5 - 5 m
Control 0 ++ ++- + +++ +—+ —
1 + + 4 +++ +—+ —+-+
&, mongohoa extracts 2 + * + + + —+
3 - x -+ + -+t —++
Ethyvlalcohol 2 — — — + =+ -
—:! No expansion, * Gas produclion, A litlle expansion, ++: Two fold expansion, +—+ Remarkable expansion.

2 A7) 53 AT o EE 2555 A A
7hEbe] TA & l“c!“]-“d}\“] A vl Ee] ARl ut
Al E = gaee] AT E TAR 7} SAs = gy 74
gt A7HE Table 73} Fig. 3¢l vehl2ieh 4120 o oj=ks
FEgolt d"HdEL Arlsla] ¢ g Zcontrol)el A=
AR 1 o] AR FAA 7L kA5 A absie] v Eo) 14
A Qg ok g siel o) Az T o oElg 2EEE

B A el s s =277 e e HakE e A
S 71Ee s v 1% Hrs 7, 2%e) 3% Aol 1A SEr)

Fig. 3. Effect of additive concentration of ethanol extracts
from Quercus mongolica leaf on the expension of soybean
paste pack,

A Conlrol, B® Quercus mongolica 1%, C . GQuercus mongolica
2%, D Quercus mongolica 3%, B Quercis mongolica 4%, F
Ethylalcohol 2%, G . Eihylalcohol 3% each sample added in soy-
bean paste.
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Fig. 4. Growlh inhibition of antimicrobial agents in raw rice
wine (makkolt) during fermentation.
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