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Abstract

Onion juices supplemented with different concentrations of puffed red ginseng extract were fermented using Pedio-
coccus pentosaceus KC-007 and their biologically functional properties were investigated. When onion juices were
supplemented with puffed red ginseng extract at the concentration of 0.5, 1, 2, and 4% (v/v) each, viable cell num-
ber of lactic acid bacteria was the highest at 24 hr of fermentation in al samples. The titratable acidity increased
as the fermentation proceeds irrespective of the added amount of red ginseng extract, and the pH of fermentation
broth decreased until 36 hr of fermentation. The reducing sugar of fermentation broth decreased until 24 hr of fer-
mentation and did not change thereafter. The electron donating ability and nitrite scavenging ability were highest
when red ginseng extract was added at the concentration of more than 1% (w/v). The overall acceptance in sensory
evaluation was the best when red ginseng extract was added at the concentration of 1% (w/v). From these results,
it is confirmed that the optimum concentration of puffed red ginseng extract for the lactic acid fermentation of onion
juice was 1% (w/v).
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A A (Pak et a, 1972; Park et d., 1974), T3 g
(Kim et d., 19868, Kim et a., 1986b), AZ(Kim & Kim,
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om 20053 A Ak 1,023 000502 vis At
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Pediococcus pentosaceus KC-0073 AH&-31th &34 9]
ARdow  AFEE  Estherichia  coli  O157:H7,
Saphylococcus  aureus KCCM 41331, Bacillus cereus
KCCM 11204, Entercbacter sakazakii ATCC 51329,
Listeria monocytogenes KCCM 40307 (A} 3H=+%+ ¢ 3]
A A EREAE A ol ARESF3AT

HHX|

P. pentosaceus KC-007¢] FHlYdol= MRS HIX|
(Difco, Detrait, MI, USA)ll 1%(wiv) L-cysteinz} 0.1%(w/
V) resazuring 71k X (013} MRSHIA)E AHE-3FS T
E. coli O157:H7, S aureus KCCM 41331, B. cereus
KCCM 11204, E. sakazakii ATCC 51329, L.
monocytogenes KCCM 40307 59 &84 HAd<] A

S0l &= TSB(tryptic soy broth) ¥j=|(Difco)S AH&3H3ATH.
MRSS} TSB ZAMAE A28 9ol Ao 3

AL 1L5%(wWN)E 7kt
I} ZFH M|z

2 Aol AREEE Gute deEbd® FokaelA] Atkd
As AEE son, & HAS AAT 5 AlH, 4
dste] %F712 AFAh AFAS 105°CA 1087
7YE AHAIZL F, B84 E4S AAS] flste] 4°Cel
A1 8,000xg= 3047+ U4litEste] Ealnt Hall 4°C W
Lol Bashsict.

A z3 Obﬂr ﬂz—%ﬂ & 5} 4 FE0(60°Brix, ()2
I %, MRS B A]ol| A th<=5417]
pentosacues KC-007S 2%(viv) %53t
T 37CollA #7149 27102 A 7|7 A FTh

SUT MRS 5

fAE AR BETAN Yo s, AR
= 0.9%(whv) NaCl 091% 01%8}04 10744 47 843
1

o] 25 mL2] MRS agar 1m
oA 24-7277F B F5kA ‘3} HiF 3 colony =7} 30-100
Ml BE €5t colony 5 SHtAL TS F
sted &9l Ry F Aea(CFU/ML)E &8kt
HISO0H Ol pH9|' A|-|: ix—l
W3l T4k FEdo] ArtE du AFAS A LR
g o] pHeE pH meter(740p, Istek Inc., Korea)E ARE-
st AoA FH AT AHANEE AE 10 mLo &
4 20 mLE 7132 0.1%2] phenolphthdein 2-3W-&-2
A71et T2 0.1 N NeOH=Z A4 3}3ar, oju &M 01
N NaOH¢e| F-3| 27 ofefj o] 25 o]&ste] 33t

FU

A2 (06)=(4 A o) -85 NaOHe] +-3] (mL) - 314}

7x0.009)/A] &-4-31] (mL)
HixZois
FAF dtg o o] A z}3-of F(dectron donating ability)-2

Blois®] W7 (1958)< W&t S7gstlch. &t 5+
°l5 b HEA 7l wgd 05 mLoll 99.9% ethanol = =
A 4x10* M «, o’-diphenyl-B-picrylhydrazyl(DPPH,
Sigma) €< 08 mLE 7I3t ¥ vortex mixers A8t
1027 3tk 108 F £33 =7 (UVmini-1240,
Shimadzu, Tokyo, Japan)S AF&-3te] 525 nmoll A &3

S5t ok A& ol&ste] ALFsiTh = of

=
=
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obd Ak 475 (nitrite scavenging ability)> Gray &
Dugan(1975)¢] "ol ejsff =48ttt 1 mM NaNo, 2
mLoll Al5& 1 mL 37Fskal of7]¢] 0.1 N HCI(pH 1.2
27 M) 458 == 02 M ditric acid ¢H5-& < (pH
3.0, 42, 6.0 A ANS ALgsle] wrg-gqe] pHE ZHZt
12,30, 42 3 6002 24T ¥, &8 F9E 10
mLE 33Ath o5 37°C F2FxolA 1A vhAIA
S WEE&As 747 1 mLA FH3AL ol 7]el 2% acetic
acid 5 mLe} AL A Ao ZA3 Griess A 2F(30% acetic

acidz2 77t ZAT 1% afanilic acid2t 1% o-
naphthylamines: 1:1 ¥]2 &3 21) 04 mLZ 7¥ate] =
533 TS ALoA] 1587 WA T BZP A

(UVmIni-1240, Shimadzu)E AH&-3te] 520 nmell Al S35
£ ZAsA o] W dxTR NaNO, &9 &%
AE QA ZFHFE o] A9 7o v oz A
Th obdAE 2AEE v 2o E ARtste] Wi SR
e,

Em
T

QERE

2AE (%) = 1- (

1714 A: 1 mM NaNO, &3} 1717+ 9k-g-3k A]5.9]

ok
TE=

T
C: A8 AAY 3=
ShtEr
St ZAFA T} o] 5 A BaA] e o] FHEHS
Z=A4357] 984 E. coi O157:H7, S aureus ATCC

14458, B. cereus KCCM 11204, E. sakazakii ATCC
51329, L. monocytogenes KCCM 40307 5 2155 Ald-&
AR FF2 A&

5 mLe] AR HAF 1 ¥FolE HEsle] 197+
HjoFet & AA g wix] 5 mL7F S0l Algdel A5}
7] AR v 01 mLE ZzF YL 37°CollA] 244

2F WS F EEFRAPE] 5ol BEFE S
S A O SRR A BT Mg

t

ANQom St 208 AAste] olSolA 4
AR 2 SN Wh3h] 33] SN 3
Abel SBIEE sllom whgale] M(color), (flavor),
%‘”h(SNeetnﬂﬁS), Ahe] = (sour) B E§HA Q) 7155 (overdll
acceptability) 5-& WlalAT. A8 ke od Hewo
= BIFSIAAL $A 7 S5 S40] 4 Zlo® stk

SHEA
7 A9 H4 39 WhEste] P EFUAE 3
o, d& A3 FAEAL Windows & (ver. 10.0)

SPSS(dtatistical  package for the socid science) 7|

packages ©]-8-3t3iTt.
Zut g nE

Yot g4 =M MU0l [ME Rihdt Mo

B A7 o FAFdS o8t BRAZS W 2
sl i AAFATH o EANE 2T B FrEA
T Aol & fFAHFE HAFERYH g &
7P T s g s Ad e TE A S
o] P. pentosacues KC-007% 543l3om, o] 455 o] &
sl gt AEFAS A HAAHES A9 HH dax
A& 3 vl AoH(Choi e d., 2009). wEtA] 2 ATt
M ot ZFdd st 34t FEAE HUlste] bt
aAF oA TRAFe] AEEEs tS Eolal #s4
< WA AFS Nt Bk 4 FE] 7t
Foll m& T ool 54 wstel Aedd S 2Absdth

Fot FFdo] W T4 FEAL A7 05 1, 2
A%(viv) F7FeE 5w Aol e it s S
& A st 4 FEAS HUlekA] 2 ot AFd S
HE Al A5 log 7.70 CFU/MLo A 24717 2§ A
log 847 CFU/mL= %7}6}04 g 24X 7FA T =2

Aars HehilaL 2 Folle Aaste 43S Uehd

A tH(Table 1). =3 3} %“ FZ29L 05, 2%(Vviv) H7He
FaNNM = 2477 WE A 7P e AdrE HER
Atk Bl T FEAL 1%(VV) F7EeE oA =
A 2414 22 AetrE eI 2 o] 5
FHE fFolog Faskes AT BoFdn. 3 A
3} Ak FE2AS 4%(viv) F7HEE LEa o s 124)7F
o] FHE] 48N A At 119 ?% 9l Wals YehiA)
+ AdTE UE
Foll 44741 1 24

A FE9 Grhgel me Aasel Fol49l 7‘<]-0]l—,: vet
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Table 1. Effect of concentration of puffed red ginseng extract on the viable cell number of lactic acid bacteria

(Unit: log CFU/mL)

Red ginseng Fermentation time (hr)
concentration (%, v/v) 0 12 24 36 48
0.0 7.70+0.17°59%2) 8.28+0.245 8.4740.23% 7.60+0.30% 8.07+0.57/5%®
05 7.62+0.28°% 8.27+0.345% 8.41+0.42% 8.00+0.28"5¢® 7.73£0.23%82
10 7.30+£0.00% 8.62+0.17% 8.461+0.13% 8.03+0.375% 7.56+0.24%@
20 7.87+0.24°° 8.43+0.41°8%2 8.7410.16% 8.36+0.43"5° 8.05+0.415%
4.0 7.60+0.30°* 8.41+0.44% 8.39+0.72% 8.38+0.33*° 8.42+0.10°°

1) MeanstSD with different capita superscriptsin the same row are significantly different at p<0.05 by Duncan's multiple range test.
2) MeanstSD with different small superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range test.

= _{N (
o 1y
ol

c
e
fol
é’ (
lo o>
ol

td

4

N oo
o €

2

KU e
S g L )
oo B fob fob Sorgk

au 4o
;

12 do
=
1o
Jo
=Y
ox
=1
5
N
ol
ko
o
i)
kd
e, I o
o ;lo
N M

rlo

1>
i
=
N
2
o
B
=l
1)
fof
lo
ki
1o,
o
[
=L
iy
9
yo 4y o & oy

MU
X
un|
@)
>

o5 log 7 CFUML oo = A4 o]
2008).

Yot sS4 FEAH MU0 [HE A2t pH Hst

Fut ZFdd] B3t T4 FEAE 747 05 1, 2
A%(viv) F713E 5 ujkAZbel] wE Abw WEkE =43
A3} Teble 20 vebdl whe} Zro] g A|7ho] ol wh
2} AETt FThE o] 8RR A&HH R F }
T ATk W3t 4 FEALS HUEHA e
Aol A WE A 008%elA 24X7F WA A 0.33%,
48N 7 g Fol= 045%E Z718FgTh Ats 2= T

Hell w2} Frtsiih Eae] 27

o
#2909 Yrkgol 21858 F7he)
%

2
1o,
2
1
N
N
o
2
X
©

AA7F A= Abwe] el o3 2o dAvhE )
golo] pHE Table 39 7o #3t g4k FEA&
0.5%(viv) 713k A8 5 A9 =
AZWHA] fre]H o g2 Hastion
o]

0.5%(viv) 7} A1 F9)
A BE 1247 =)

?l WstE Kol &

skt
Wat B4 FE Y0 WS B Hat
Fob Azlel A Fi FEAL 247 05, 1, 2

A%(VIv) H7FeE § EE A7k o2 S
A= Table 40l YR st 4F
7

I HAFole] 27] BUFL 371

S E0] oF 30%9] EdTFe] Aags & AT T

Table 2. Effect of concentration of puffed red ginseng extract on the titratable acidity of fermentation product

(Unit: %)
Red ginseng Fermentation time (hr)

concentration (%, v/v) 0 12 24 36 48
0.0 0.08+0.02% 0.27+0.01° 0.33+0.03° 0.41+0.02¢ 0.45+0.02°
05 0.09+0.022 0.27+0.01° 0.34+0.03° 0.43+0.04¢ 0.48+0.03¢
1.0 0.10+0.022 0.29+0.01° 0.37+0.02° 0.45+0.03¢ 0.51+0.02°
20 0.12+0.022 0.34+0.01° 0.40+0.04° 0.49+0.05 0.54+0.03¢
40 0.17+0.03* 0.38+0.01° 0.47+0.04° 0.55+0.04¢ 0.62+0.03°

1) MeanstSD with different superscriptsin the same row are significantly different at p<0.05 by Duncan's multiple range test.

Table 3. Effect of concentration of puffed red ginseng extract on pH of fermentation product

Red ginseng Fermentation time (hr)
concentration (%, v/v) 0 12 24 36 48
0.0 4.90+0.17% 3.83+0.02° 3.71+0.01® 3.60+0.03% 3.60+0.042
05 5.01+0.42° 3.85+0.05% 3.75+0.022 3.67+0.01* 3.61+0.022
1.0 4.84+0.14° 3.86+0.02° 3.77+0.03> 3.64+0.06% 3.60+0.05%
20 4.82+0.10° 3.93+0.03° 3.78+0.02° 3.71+0.02* 3.67+0.022
40 4.78+0.08° 3.99+0.04° 3.84+0.01° 3.75+0.09% 3.72+0.05%

1) MeanstSD with different superscriptsin the same row are significantly different at p<0.05 by Duncan's multiple range test.
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Table 4. Effect of concentration of puffed red ginseng extract on the reducing sugar content of fermentation product

(Unit: umol)
Red ginseng Fermentation time (hr)

concentration (%, v/v) 0 12 24 36 48
0.0 37.17+2.57 33.67+1.63° 25.80+6.96* 23.67+3.03° 21.80+5.11*
05 43.13+2.20° 38.95+2.12% 33.44+0.63% 32.4910.24% 35.67+7.52%
1.0 52.68+3.94° 45.09+4.99° 39.17+1.80% 36.08+1.107 36.17+1.66*
20 55.23+2.50° 47.54+1.14° 44.49+2 48% 43.36+1.11* 42.361+2.32%
4.0 69.91+1.78° 66.05+2.50° 55.68+0.14% 55.73+1.09 55.00+2.20%

1) MeanstSD with different superscriptsin the same row are significantly different at p<0.05 by Duncan's multiple range test.
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Table 5. Effect of concentration of puffed red ginseng extract on the eectron donating ability and nitrite scavenging ability of

fermentation broth?

Red ginseng concentration - g+ onating ability (%)

Nitrite scavenging ability (%)

(%, viv) pH 1.2 pH 3.0 pH 4.2 pH 6.0

Control? 83.34+0.95% 25.49t0.47 26.2611.45% 17.41+1.74° 0.7510.43%
0.0 95.30+1.05° 70.82+1.41° 37.66+3.33" 33.26+2.88" 6.63+2.61"
0.5 96.58+0.49° 78.24+2.52° 40.74+1.28" 38.47+£1.39° 8.97+1.01°
1.0 98.01+0.30° 79.93+0.96° 42.85+1.06° 41.90+1.59° 8.96+0.84
2.0 98.32+0.80° 79.60+0.62° 42.85+2.29° 41.80+1.98° 8.95+1.00°
40 98.33+0.50° 78.8512.34° 40.73+2.46" 40.85+2.94° 8.21+1.17°

DFermentation was carried out at 37°C for 24 hr using P. pentosaceus KC-007 and its supernatant was used for the determination of electron donating

ability and nitrite scavenging ability.
AThe non-fermented onion juice

9 MeanstSD with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range test.
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wgolo] ALdE S aureusdl] THalA 19.26%2] A5 A

&& Uehll 7P =2 Fa8e Bor, E ci O
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Table 6. Effect of concentration of puffed red ginseng extract on the antimicrobial activities of fermentation broth?

Red ginseng concentration (%, v/v)

Antimicrobia activity (%)

E. coli S. aureus B. cereus E. sakazakii L. monocytogenes
Control? 7.81£0.24% 3.3810.45% 2.90+0.35° 0.57+0.03* 0.91+0.02%
0.0 11.88+0.44° 19.26+0.50° 5.95+0.72° 0.441+0.07* 7.70£0.44°
0.5 11.73+1.09° 18.95+0.17" 6.18+0.51° 0.4610.14* 7.74£0.72°
10 12.23+1.94 18.75+0.57" 5.93+0.77° 0.61+0.15* 8.3440.50°
20 11.3740.68" 19.29+0.63" 5.44+0.69" 0.45+0.09* 8.08+0.15°
4.0 11.70+0.74° 19.02+0.38" 6.03+0.06" 0.50+0.06* 7.88+0.47

% Fermentation was carried out at 37°C for 24 hr using P. pentosaceus KC-007 and its supernatant was used for the determination of antimicrobial

activities.
2 The non-fermented onion juice

9 MeanstSD with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 7. Sensory evaluation of lactic acid fermented onion juice supplemented with different concentrations of puffed red ginseng

B -

A - A

A - Ay

o
J
o

extract
Red ginseng concentration (%, v/v) Color Flavor Sweetness Sour Overall acceptability
0.0 6.2+1.04° 4.8t1.07% 5.3+0.972 7.1+0.76° 5.7+1.03%
0.5 7.2+0.83° 6.6+1.23 6.7+1.03 6.4+0.75% 6.8+0.89"
1.0 5.6+0.94° 6.7£0.93 6.9+0.81° 6.0£0.92* 6.9+0.97°
20 5.6+0.89° 6.4+0.81° 6.9+0.85" 5.9+0.91* 5.7+1.13*
40 4.410.94% 6.5+1.05" 7.0+1.00° 6.0+0.92% 5.4+1.18*

Fermentation was carried out at 37°C for 24 hr using P. pentosaceus K C-007 and the fermentation broth was used for the sensory evauation.
9 MeanstSD with different superscripts in the same column are significantly different at p<0.05 by Duncan's multiple range test.
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