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Abstract

This experiment was carried out to investigate the effect of red ginseng extract on the growth of Lactobacillus
sp. (L. acidophilus, L. casei, L salivarius), Escherichia coli and Listeria monocytogenes in pH controled medium
by B-Glycerol POs buffer. The growth of Lactobacillus sp. was show a similar pattem in control and MRS broth
with red ginseng extract 1.0% but was remarkably show inhibiting in MRS broth with over 2.0% red ginseng
extracts. The growth of E coli was inhibited in Trypticase soy broth with 1.0% red ginseng extracts. Also the
growth of L monocytogenes was inhibited in Trypticase soy broth with 5.0% red ginseng extract. The growth
of L acidophilus KCTC3150, L casei KCTC3189, L salivarius ssp. salivarius CNU27, and E coli KCTC1039,
L. monocytogenes KCTC3443 were remarkably inhibited in pH non-control medium and pH control medium with
10% red ginseng extract. These results was suggested to effect of inhibition of microorganisms growth not pH
decrease by organic acid but another components in red ginseng extract.
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AN 72 402 vluEe) Aol dTL FAE
Aoz d#A rKKim et al., 1998; Park et al., 1982).
ik 2280] M YE TAE P LaB UL B
A zZ}zke] u|AE =, S lactis, L. helveticus, L. acidophilus,
L. bulgaricus®}t S. thermophilusE ©] 83 TE A <A &
2E9 F7} = wet nAEY AL 27 At A
AA7F 927 (Goh et al., 1993; Kim, 1984; Song et al.,
1992; Yang and Yu, 1979), At2d Fx7} F71E5F Asper-
gillus&T(Ju et al., 1978)3} Enterobacter sp.(Kwak et al.,
2002)F 2] A8-& AA ke FTEE ATt AT FALE
Y 27} 20 ppmol| X Fusarium solani F3go|9] A&
Z2A17124, 50 ppm oM BES JAI8H% 25(Cho
ot al, 1986), A4} 584 2B FEr} Z1ELE s
cherichia colidl= A& 23 G317} QY HPark and Jo, 1993).
E3} Salmonella £ A] 23 A7 tx JReY
Shiegella &qlE A9 G| FAATHKIm, 1985)1. E1 g
ah gloh e} ob7bA] el A% 221 2 oA &3}
7} Qo] oj" Bl 2§ AIA| &3] HHAA] wske
o, WA wal B&3 29 F3v} o TR R GgF
A Yehdz ok wEix B dFeMe FA 2 71e4
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A A} 4 FEE S /74t o3 pHe| 3
o3k AQIAIE 7] Y3k buffer &4 AH8-3te] pH
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Mz o U

BA B4 FEE

Ao AHEF B FE2EE AT ANIA AE &
o) 8l A4} 22 E(red ginseng extract) S TFU3I FA] A
22 ARSIt B4 22 1HE 4%EA] FUAL 6
G2 34 70%8F Er)At 30%E YARE AlZHUT

ojoh

54 £&80 RII4 BE
B 328 1g2 AHsk 35 FHSE A8l 104)
343} 0.2 ym membrane filter(Sartorius AG, Germany)E
A g8l o35 &, HPLC(Waters, USA)o] Supelcogel C-
610H column(38 cm x 7.8 mm, Sigma-Aldrich Co., USA)&
Al eslel 8714 B2 & BEA ST AEL 77251 injector
(Rheodyne, USA)E AH&3la] 20 IL9) AEE FUIRL,
uv qetectort— Dual A Absorbance Detector(2487; Waters,
USA)E AHg-3le] 210 nmoll A &7 81 27, column®] 2%
= Waters column heater module(serial #F98CHMO095M)S A}

£35led 0TS §A181aL, o154 0.1% phosphoric acid &
o4& AMR3led 0.5 mUmin F402 3087 B4 £
A 2 738 Autochro-WIN 2.0 plus(Young Lin Instrument
Co, Ltd, Korea) S AH-slo] 4 FE-Hak5ch Algol] AFH
S7)4ke] FFEAL Sigma-Aldrich Co.(USA)dllA 743k
o] A3
T O|ME i W ME 5H

E Ay AlgE FAMH(L. acidophilus KCTC3150, L.
casei KCTC3189)3} w9l ©u|AE(E. coli KCTC1039, L.
monocytogenes KCTC3443)2 3% FeATY AR
(KCTC)o\ A Bk Wtir, L. salivarius ssp. salivarius
CNU27& Bae 5(2001)°] 3+=<l £¥oA 4% &5 A
239tk 34 28] n|YEY] Ko vX= AHE =
AVsk7) $18lke] §AFEFS MRS broth(Difco, USA)ol| H4
v A E-& Trypticase soy broth(Difco, USA)oll &4 FEES
Z}2} 1.0%, 2.0%, 5.0%, 10%% d7}1e vjx & Aesig).
z¥ztel wjR|ol A< 23] AUl wigste] EASE vAES
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Bufferd|& &5t siX| Wi M8 &5F

34 2228 FUIRE uix| oA pH Wslel] ©E Y&
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USA)E WHA| 2 AHEstETh R|AES 47 JAI&c] 7P
e Ao YAHE 10% T4 328 H7HF HHAE
A7}ete Wi\ pHE 6.72 ZA38ta, 429 v|PEE &
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HA A AIZieie v Fde] pHEL 600 nmoll A S FFEE
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Fig. 1. Effect of red ginseng extract on growth of microorganisms in medium.
-@-; 0%, -l 1.0%, -A-; 2.0%, -@-; 5.0%, -O-; 10.0% ginseng extracts.
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Al F714k dF) 4 FE5E s=E ikl o] pHE A} 1 g %29 38 §7]4H2 lactic acid7} 8.9 mg, citric acid7} 3.9
ol7} Wol UAIR, vl kAl Zto] 73} mel 4 FE2E mg, malonic acid”} 2.4 mg o] A ow(Table 1), ©]
=/t AFEYTE e 4t A sEo] e,

5 ) S o = =

4 FEES TF TS Ukl pH AgkE Hedef Trile 1. Contents of organic acids in red ginseng extract
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e 23 Fig. 10] Yehd vls} o] 4k 3389 52}

1% oISl e iz Sl 4% o e A 2 i acid >

& Qom, A FEE0] 2% o)de] TR REE A4 Lactic aad it

o7 33E AAlekE Aoz ekt et Lactobacillus Formic acid 1.0

50| fakatel A% A FE2EE 2% o W e Maleie acid 18

S} gl s el 43S Al 2e & 4 U8 Malonic acid 24

o} o]} e 23k QoA oeld B saponine] Tl

wa} v Eo] A Sl AT v A5t ERo) glo Table 2. Changes in pH by microorganism in medium
W, 7 olel 97 4 olgBe A4S odxgths Has with red ginseng extract

LX) 5l tHJung and Jin, 1996; Cho et al., 1981; Nam and Strains Ginseng Fermentation time (hours)
Yu,_1980a; Nam and Yu, 1980b; Cho et al., 1986; Koo and extract (%) ¢ 3 6 9 12 24
Chung, 1994; Yang and Yu, 1979; Kwak et af, 2002).  ________. o G

A E. coli KCTCI039 Wdwe} B, FARAN = 0 655 612 5.16 4.68 447 4.17

PH7F ASH T} vl 6A13E Fol= pH7E TA] “dgsted 1 631 595 5.16 469 443 414
% 2417t T o= pH 7.087}%] “353}+= biphasic growth & L acidophill)us 2 613 585 522 476 449 417
HE el glo} Kim(1993)0] Had st i 3 g et 5 591 572 524 482 453 4.18
P& LH3te] F714de] STIsE digle] ndH s A 10 552 551 534 493 461 422
A F71E gAY o2 0] 88t biphasic growth FE|E 0 654 620 529 473 446 4.14
vebdthn Bagh Azkeh fAlslgith a8s S4F FEE 1 631 599 529 474 445 4.15
= 10% ol A7 A FAME w2t w34 pHk L casel 2 610 588 532 489 451 418
A AR, Fig. 19 448D vlmald &) 3¢ IO 5 591 574 535 485 457 421
FEES BEIF oMFS vldEe] Ak AAlsE A 10 549 551 538 498 466 4.4
o2 JzHEr} Ko 5(1983)L Q4 2280] 9% ¥ 71X 0 654 598 516 470 445 416
€ ddde] S48 AR 2 ol wotE didd 1 632 592 520 471 443 414

_ . L. salivarius
o Aol AAHAG L Bag A ZFel, 2 ANRANE (o avaris 2 611 581 526 479 449 4.17

1% ol 4e] B4 F2E FroXe e 44l A= cNu27" 5 591 572 532 484 454 4.19
E 9R3% BE o4 AztEn, 1 A 349 FEs} 10 551 553 541 499 463 422
FoHaFE 870l dAE o= AAE £ L mono- 0 727 608 629 656 677 7.8
cytogenes KCTC34432] -9, 4 3239 527} 2%7H] 1 689 602 558 586 572 565
€ FA T RARE 44 Holn glou, 5w olgel v Eocoi 2 652 589 558 583 562 548
EoM e 4Ae] E3EC dAHe Aoz et KETetos 5 615 572 561 582 550 5.28
10 538 544 562 576 529 492
4 288 HUlsta Bufferd|E ALSEt HHX] LY 0 725 684 590 598 587 5.89
ojd= 452 gist L 1 688 651 533 534 510 5.13
dutd o2 A4 FEEC] v EC de A A B monocytogenes 2 6.50 6.25 538 542 512 5.05
acetic acid, lactic acid, citric acid 52} f-7]4kl] 2}%+ Ao} KCTC3443” 5 612 597 543 553 5.14 497
Ao} saponinT} L WG e} FEol whab Y A 10 538 541 555 569 515 4.83
o FEgE = Aoz deiA JUtiCho er al., 1986; Kim et Y Medium : MRS broth.

al., 1998; Park et al., 1982). E Ao} AlLH 34 25 ? Medium : Trypticase Soy broth.
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Fig. 2. Effect of red ginseng extract on pH of microorganisms,
-B- : MRS broth (Lactobacillus ssp.) or Trypticase Soy broth (E. coli and Listeria), -[- : Broth with 10% ginseng extract,

-A- @ Broth with pH control buffer and 10% ginseng extract.
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Hg. 3. Effect of red ginseng extract on growth of microorganisms.
-B- : MRS broth (Lactobacillus ssp.) or Trypticase Soy broth (E. coli and Listeria), -[]- : Broth with 10% ginseng extract,

-A- : Broth with pH control buffer and 10% ginseng extract.
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