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Growth and Antioxidant Activity on Lactic Acid Bacteria and Antimicrobial Activity on Fish
Pathogenic Bacteria By Prunella vulgaris var. aleutica Fernald Extracts. Young-Gun Moon, Inkyu Yeo
and Moon-Soo Heo*. Department of Aquatic Life Medicine, Cheju National University, Jeju 690-756, Korea
- In this study was investigated the growth effect of Prunella vulgaris. aleutica Fernald( leaf and flower)
extracts on various lactic acid bacterias, electron donating ability and hydroxyl radical scavenging
activity. The total cell count of Enterococcus faecium KCCM 12118, Lactobacillus thamnosus KCCM 32826,

Lactobacillus plantarum KCCM 11542, Pediococcus

48hr were 2.2x10° cfu/ml, 2.1x10° cfu/ml, 2.3x10

entosacens KCCM 40464 in the absence at 37°C after
cfu/ml, 2.2x10° cfu/ml. On the other hand, the total

cell count of E. faecium KCCM 12118, L. rhamnosus KCCM 32826, L. plantarum KCCM 11542, P. pentosa-
ceus KCCM 40464 in the presence of Prunella vulgaris. aleutica Fernald(leaf and flower) extracts(10%)
at 37°C after 48hr were 4.3x10°-45x10° cfu/ml, 4.3x10°-45x10° cfu/ml, 4.8x10°4.9x10° cfu/ml,
41x10>-4.1x10° cfu/ml. The electron donating ability indicated to E. faecium KCCM 12118, L. rhamnosus
KCCM 32826, L. plantarum KCCM 11542, P. pentosaceus KCCM 40464 added by 10% Prunella vulgaris.
aleutica Fernald(leaf and flower) extracts, respectively. when 10% native plant extracts were added lac-
tic acid bacterias, the electron donating ability is the highest. Hydroxyl radical scavenging activity of
L. plantarum KCCM 11542, L. rhamnosus KCCM 32826, E. faecium KCCM 12118, P. pentosacens KCCM

40464 showed higher than that of control.

Key words : Lactic acid bacteria, native plant extracts, electron donating ability, hydroxyl radical

scavenging activity
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Table 1. List of native plants tested in this work.

Korean Part

Family Scientific name name used by
. . ) Leaf
Labiatae Prunella vulgaris var. aleutica Fernald %
Flower

KCCM 404642 ¥ 9kitol MRS agar (Difco, USA)o)| 4] stab
culture 3}¢] 4°Coll X HASIAX 3Fulch Atjste] HH
A3 AT

A2 FEiY

BAZ AFE AES ES ol &3] F 2L o]E4e
AAG F upgo] ke FAA 3¢ o) Az} L&
TE3] AASES. S48 HEA 4 FHEE A& o
mixerE ©]&3t WA S}A miiste] Lo AHE-3AT

9500 ml F 10 go] A EAEE E§5t4 100°C
oA oF 6023t $BF thF Whatman No.2 9 #2&
AHE-31Y 13 Q334 AR £ pore size 0.45 pm syringe
€ BT BHE A FHA0E AE 9F FEYE 2
A sto] 24 Woll BASHAN FAE A5 F g T3
a3 ZAo) Ao, F58 AR BEL £CJA B
& sHEA AHE-BE A

Lactic acid bacteria X2

Lactobacilli MRS (Difco, USA) brotholl A L. plantarum-2
3.0x10° cfu/ml, L. rhamnosus, E. faceium ~12|3 P. pentosa-
ceuse 2.9x10° cfu/ml ¥ =2 FFete] 37°CAlA 4847 A
A sl W g e we BArE F437] A8 12
A 82 4% % pH 34390k pH 532 pH meter
(SevenMulti, Swiss)E o] &3] ZAlEYx, AHEFE
Lactobacilli MRS brotho] A Hj%ksle Z<¢F 1241 74mch
UV/VIS spectrophotometer (Hanson OPRON-3000, Korea)
& AHgstel 600 nmolA) Wjelel FRHEE ZAoo) 4G
& 2A3g:

TMAIE FE2 &I ME lactic acid bacteria M=
zA

B oA AHEE 4F 9 73 E Lactobacilli MRS broth
o 5%% FEL ¢ F FE E3 I dF FEEL WYY
ol 0%, 5%, 10%, 15%, 20%4 A 7}3+e] 37°Co) 4] 4847+ &
A v ket A A7 ] wE Z2He) Jactic acid bacteriadl]
AaFE 28] 18] v gr] 53 1242 vt} vl
Ao pH 2 glucose $#F& 1% %< BCP plate count agar
(Eiken chemical, Japan)& A}-4-3}] A4 colonyE A &3}
o Ads Hes SAH

EF 2z e 12430 WS Hate 4000 xgE
A4 BeEldte A5 Aws 2ol I AF o ket AF

o A1

godd #F
2 A% A4E FFE olF 2% H4EEA FTHA
&2 9] KCTC(Korean Collection For Type Culture)ol 4]
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ARZAEL 40x10" M DPPH(1,1-diphenyl-2-picryhy-
drazy) &9 2 mig} 3 23 Q 95 2299 sy
7 ske] 48417k W) %A probiotic bacteria B %) 1 ml
A Eg F, UV/VIS spectrophotometer(Hanson OPRON-
3000, Korea) 2 518 nmo| A EZEE ZH3}YT3]. 2+
Ec ¥4 43419 BHA(butylated hydroxytoluene)o}
BHT(butylated hydroxytoluene)Z 0.05 % (w/v)?] ¥E&
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oxyribose 02 ml , 559 0.2 ml9} 0.1 mM phosphate buf-
fer (pH 74) 1ml, 10 mM H0, 02 mlE 7}3}1 37°Col A 4
Al B9t uke AjZ] &, 28% TCA (trichloroacetic acid)$
9 ImlE 7tstoq W& $A AFTh 2 &, 1.0% TBA
(thiobarbituric acid}£9 TmlE 7}3led 100°C o)A 1087+
7FEAR 5 3453 YA A 532 nm o N FFEE SH3)
Koo Agd g 7lgA & DPPHY S 742 S35
t}. OH £# &4 HSA (hydroxyl radical scavenging abil-
ity)2 7] o o 2 Aoz AL sy

HSA(%)= [1-](absorbance of sample at 532 nm)/
(absorbance of control at 532 nm)] ] x 100

dn 3 13
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Fig. 1. Growth curve of viable cell absorbance and pH in
MRS broth. L. plantraum KCCM 11542 (--), L. rham-
nosus KCCM 32826 (-[-) E. faecium KCCM 12118 (-A
-), P. pentosaceus KCCM 40464 (-X-)
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BE gho] Zastgh 48217 WY AL glucose FFL 1%
£ BCP plate count agar(Eiken chemical, Japan)of 100 plS
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el pHe 7] 65~6.79) A pH 392 w3l =)
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39 Yepf it

ARNNE VEg R0l BE Y3} £ 292 10% 5=
4] 4% 9] lactic acid bacteriao]l 5o 7} & YFL 0]x)
€ A& & 71 AN Table. 24 EE g 29 gro
A 10% =8 37} 39 o L plantarumol) 744 =2
FEFe veidon, 0202 L rumnosus$} E. faeciumo] o,

EF R(Table 3) &9 22 APdAE 2 9 529

10% =& 718192 W} vlA7MAZ L. plantarum A&
o 714 & 4%S vdde Ao HEyen, ggog
L. rhamnosus, E. faecium, P. pentosaceus & 2.8 Vel 1
U 2F 497 £ FEAS uudys de FE E 22
A& A7) ¥ & Wt L plantarum gy ol L. rhamno-
sus, E. faecium, P. pentosaceus B-5o) o) £& 4L A1
JhE A& & F71 ok o] Choi F[9], Kim $[17], Koo
(8]0 A E B HAQE FEEO| FAT A5 ¥
A 93 NPAR SAHYT

o|Ate] At g WS v lactic acid bacteriah-2 w9 3}
e uU BFE 329 w22 Frleto wdsig e o
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Lactobacilli MRS broth 8] x]f| A lactic acid bacteria¥H-& a1
Ftde W B} AAAE FEEL FUeo e g s

R ECE

S £
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Table 2. Result of pH and viable cell count of selected strained in MRS broth added with Prunella vulgaris var. aleutica Fernald

leaf extract.
Concentration (%) Culture for 48 hr L. plantarum L. rhamnosus E. faceium P. pentosaceus

0 Final pH 3.86 39 39 3.87
Vibable cell (cfu/ml) 3.1x10° 2.9x10° 21x10° 2.9x10°

5 Final pH 385 385 3.85 386
Vibable cell (cfu/ml) 3.5x10° 34x10° 3.5x10° 34x10°

10 Final pH 3.83 3.82 382 384
Vibable cell (cfu/ml) 4.8x10° 4.3x10° 43x10° 4.1x10°

15 Final pH 3.84 384 384 3.85
Vibable cell (cfu/ml) 3.9x10° 3.9x10° 3.6x10° 3.7x10°

0 Final pH 385 384 3.84 381
Vibable cell (cfu/ml) 29x10° 3.2x10° 3.2x10° 3.2x10°

Table 3. Result of pH and viable cell count of selected strained in MRS broth added with Prunella vulgaris var. aleutica Fernald

flower extract.

Concentration (%) Culture for 48 hr L. plantarum L. rhamnosus E. faceium P. pentosaceus
0 Final pH 386 39 39 3.87
Vibable cell (cfu/ml) 31x10° 2.9x10° 21x10° 2.9x10°
5 Final pH 3.84 3.84 385 383
Vibable cell (cfu/ml) 3.6x10° 3.5x10° 3.5x10° 3.4x10°
10 Final pH 381 3.81 3.81 3.82
Vibable cell (cfu/ml) 49x10° 45x10° 45x10° 41x10°
15 Final pH 384 3.84 3.84 3.83
Vibable cell (cfu/ml) 4.1x10° 3.9x10° 3.9x10° 3.9x10°
0 Final pH 3.84 3.85 3.85 3.84
Vibable cell (cfu/ml) 3.4x10° 3.2x10° 3.2x10° 3.2x10°
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Table 4. Inhibition of bacterial growth by MRS broth added with 10% Prunella vulgaris var. aleutica Fernald extracts.

Fish pathogenic bacteria(clear zone on plate(mmy))

Sample
Gram(-) Gram(+)
name
1 2 3 4 5 6 7 8 9 10 1 12 13
PvL-A 145 145 14.0 15.0 145 158 16.0 16.8 17.6 18.0 17.3 16.5 145

PvL-B 14.0 14.0 13.0 14.3 14.0 14.9
PvL-C 13.5 14.2 138 14.0 13.8 15.0
PvL-D 13.0 13.3 13.0 14.5 14.3 15.0
PvFA 153 15.0 152 16.0 155 16.8
PvE-B 15.0 15.0 15.0 153 16.0 16.0
PvF-C 14.0 15.0 145 15.0 14.5 16.0
PvE-D 13.5 13.5 14.0 15.5 15.0 16.0

16.0 16.5 16.8 17.2 16.0 15.0 13.0
16.0 152 158 16.0 16.5 15.5 14.0
16.0 16.0 16.7 16.6 16.0 15.8 14.6

16.5 17.0 18.6 18.0 18.0 17.0 15.5
17.0 17.5 17.0 18.2 17.0 16.0 15.0
17.0 16.2 16.5 18.0 175 16.5 15.5
17.0 180 175 17.6 17.0 16.0 14.6

1; KCTC 2473 V. fluviai, 2; KCTC 2711 V. anguillarum, 3; KCTC 2715 V. cholerae, 4; KCTC 2717 V. harvey, 5; KCTC 2726 V. salmoni-
cida, 6; KCTC 2728 V. tubiashii, 7, KCTC 2731 V. furnissii, 8; KCTC 2732 V. pelagius, 9; KCTC 2737 V. mimicus, 10; KCTC 12125
V. rotiferianus, 11; KCTC 2471 V. parahaemolyticus, 12; KCTC 12267 Edwardsiella tarda, 13; KCTC 1916 Staphylococcus aureus.
*PvL; Prunella vulgaris var. aleutica Fernald. Leaf, "PvF; Prunella vulgaris var. aleutica Fernald. Flower.

A; KCCM 11542 L. plantarum, B; KCCM 32826 L. rhamnosus, C; KCCM 12118 E. faceium, D; KCCM 40464 P. pentosaceus.

Th(Table 4). 1 ZA7E Aoud T2 d3} 2 298
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Fig. 2. Radical scavenging activity of the hot water extracts ob-
tained Prunella vulgaris var. aleutica Fernald. The anti-
oxidative activity was tested by DPPH method. BHA :
Butylated hydroxyanisole, BHT : Butylated hydroxy-
toluene. A; Prunella vulgaris var. aleutica Fernald leaf, B;
Prunella vulgaris var. aleutica Fernald flower.
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100 EA @B

EDA(%)

BHA  BHT 0% 5% 10% 15% 20%

Fig. 3. Electron donating ability of L. plantarum in MRS broth
added with Prunella vulgaris var. aleutica Fernald extracts.
BHA: butylated hydroxyanisole, BHT: butylated
hydroxytoluene. A; Prunella vulgaris var. aleutica Fernald
leaf, B; Prunella vuigaris var. aleutica Fernald flower.

100 ‘A @B
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Fig. 4. Electron donating ability of L. rhamnosus in MRS broth
added with Prunella vulgaris var. aleutica Fernald extracts.
BHA: butylated hydroxyanisole, BHT: butylated hydro-
xytoluene. A; Prunella vulgaris var. aleutica Fernald leaf,
B; Prunella vulgaris var. aleutica Fernald flower.

o 598 718t wlF3 E. faecium (Fig. 5), P. pentosa-
ceus (Fig. 6) Bl G NN M= L. plantarum, L. rhamnosus v 4
Hoe XA AE AR ARFdT BHohe & 24
S et Joo 51319 44528 i3 84 284
Aot Hinsg e o B 7oA 2P FE FEE AAY
ARFAFL Yo} BE 2282 lactic acid bacterial
A7beto] v gt v FA & FE3 ARE AGdNE B
AAEA5E Yehlglth o)} 22 AR L plantarum, L.
thamnosus®| BE £ FENE /18 2S¢ AT 50 =
Al Uehdon o= EE £ F2% 90| lactic acid bacteria gt
Ao 9FE X e Ao LA

Hydroxy! radical 2H&M &3
Free radicalo]&t A w}2Z Ajzte] #A|ojx|z] e
A AHunpaired electron)E E§ete EEo2 gA 7
3 ¥H33E JehdTh o] &2 @424, prostaglandin g
o 22 A HAA Bt ojE) B g4 Zv)u
FUHEZAZA 8% 98-S &1 ok 2 2w

ox 1o ox

Q2
°
©
°

100 NA @B

EDA(%)
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Fig. 5. Electron donating ability of E. faceium in MRS broth add-
ed with Prunella vulgaris var. aleutica Fernaldextracts.
BHA: butylated hydroxyanisole, BHT: butylated hydro-
xytoluene. A; Prunella vulgaris var. aleutica Fernald leaf,
B; Prunella vulgaris var. aleutica Fernald flower.

EDA(%)

BHA  BHT 0% 5% 10% 15% 20%

Fig. 6. Electron donating ability of P. pentosaceus in MRS broth
added with Prunella vulgaris var. aleutica Fernald extracts.
BHA: butylated hydroxyanisole, BHT: butylated hydro-
xytoluene. A; Prunella vulgaris var. aleutica Fernald leaf,
B; Prunella vulgaris var. aleutica Fernald flower.

Wi A ATPEES FAE TH% &FE 22
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Fig. 7. Hydroxyl radical scavenging activity of the hot water
extracts obtained Prunella vulgaris var. aleutica Fernald.
BHA : Butylated hydroxyanisole, BHT : Butylated hy-
droxytoluene. A; Prunella vulgaris var. aleutica Fernald
leaf, B; Prunella vulgaris var. aleutica Fernald flower.
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8. Hydroxyl radical scavenging activity of L. plantarum in
MRS broth added with Prunella vulgaris var. aleutica
Fernald extracts. BHA: butylated hydroxyanisole, BHT:
butylated hydroxytoluene. A; Prunella vulgaris var. aleutica
Fernald leaf, B; Prunella vulgaris var. aleutica Fernald flower.
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Fig. 9. Hydroxyl radical scavenging activity of L. rhamnosus in
MRS broth added with Prinella vulgaris var. aleutica
Fernald extracts. BHA: butylated hydroxyanisole, BHT:
butylated hydroxytoluene. A; Prunella vulgaris var. aleutica
Fernald leaf, B; Prunella vulgaris var. aleutica Fernald flower.
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Fig. 10. Hydroxyl radical scavenging activity of E. faceium in MRS
broth added with Prunella vulgaris var. aleutica Fernald
extracts. BHA: butylated hydroxyanisole, BHT: butylated
hydroxytoluene. A; Prunella vulgaris var. aleutica Fernald
leaf, B; Prunella vulgaris var. aleutica Fernald flower.



1554 BB URLIX] 2007, Vol. 17. No. 11

mA mo]

BHA BHT 0% 5% 10% 15% 20%

Fig. 11. Hydroxyl radical scavenging activity of P. pentosaceus
in MRS broth added with Prunella vulgaris var. aleutica
Fernald extracts. BHA: butylated hydroxyanisole, BHT:
butylated hydroxytoluene. A; Prunella vulgaris var.
aleutica Fernald leaf, B; Prunella vulgaris var. aleutica
Fernald flower.
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