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Abstract

In this study red ginseng was extracted with ethanol and then fermented by yeasts including Lactobacillus casei and
Bifidobacterium longum. Fermented red ginseng extracts(FRGE) were found to be more effective antioxidants in vitro with
regards to 1,1-diphenyl-2-picrylhydrazyl(DPPH) radical scavenging activity than red ginseng extracts(RGE). In FRGE, the
contents of ginsenosides Rbi, -Rb, and -Rc were much lower than in RGE, however, the contents of ginsenosides 20(S)-Rgs,
20(R)-Rg3 and compound K were higher than RGE. FRGE was added to Yanggaeng(0, 5, 10, 15, 20%), and physicochemical
and sensory evaluations of the Yanggaeng were conducted. The L and b values of Yanggaeng with added FRGE were
decreased by increasing the ratio of FRGE, while the a value was increased. Sensory evaluations for, taste, color, flavor,
texture and overall acceptability of Yanggaeng with addition of FRGE (10%) were applicable for improving the Yanggaeng
product.
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715 Aol die A Eg 7] Z71ET ek TS
A3k 4 % 7hol ofs) Bl AAE skl
oz 4to] okl Silo] YFET ik 3, Wkl
ZA81A] k= F4tel =8 A dE(ginsenoside-Rb;, -Rb,
9 _Re)T} manitol, glycero-galacto lipid, glycosyldiglyceride 5
9] B4t AR A EA EFo] EAgTH=E AM o] W A
THPark 5 2007). FEZFE/H(Wu 5 1992), Fe=2-&(Sato &
1994) S0] B4re] ofelaH-L wiaol] ]| ST Ao
BRET Slek olele B4 AREUS AT F gk 2
ghg|goto]| o)) ginsenoside-Rby, -Rb,2} -Re 50| HAMKHE
(metabolites) Q] 20-O- B -glucopyranosyl-20(S)-protopanadiol(TH-901,
compound K)U} ginsenoside-Rg; 2 T AHmetabolized) =] o] oFt
Fogol Z7HE T, Aol 7154 BRE YAHGD
$FtH(Wakabayashi 5 1998; Bae 5 2000; Kanaoka 5 1994;
Mochizuki 5 1995). w2bA] A vl =] £2Z Zfo|& S5
st7] SsliAE d9d ez Y ngES o83 ARl Eaw
& AXE TEETAES AZ(Hyun 5 2009; Akao 5 1998a;
Akao 5 1998b; Bae 5 2000)3 Z R Ao] itk

17te] W wte|g]o} 7k fANFS RF o T
ol AMEI Qe Z=HFO] 2 E X (probiotics) 2H 2F
24, B At oA, 23 T F3, HH] AAL A
Y YA A% ST gEo] TafAE, AdY
BAE, 7159 AlR W Ao Ropol| A thFstA ARGEAL QL
THEHEHE 2011). fARFS] A5 a2 gekas, &
% SE2EHE Ak 1954 53 59 50| HuEHA
FRLIHA A7F AR JeHAZY 2011). o] F F=
o] & FHobakgof Tt At7F EdsiA A QAo F
sfsteA AEez HA HITdeEH SAELY S
AssAY, F=3} A7l ATte AF AFY =Ropoll A T
7Fs/do] 9 & FRo = FBZET QItChung CW 2010;
Kirsten 5 2008).

0|9} Zro| FAkE} Sakoll et TRt 7154 Aol oy
g At | HaEof jloy, fAES o83t Has
A Az Ea4E o83 AEFANEel gt HA-KTrinch
T 2007)= m]H|EE A olth

webr B AT SARRY cheret AR BRE
A8l SAF E3HE(Lactobacillus casei®} Bifidobacterium logum
1:)2 o]-&Parvez 5 20060)5te] A| 23t TaAZTA A
2 209 A%5Ae 2T =008 71548 1HAEREA
P& Axst I i 2 FEEALS FUHsAH

VRS

EEREEES HEREEDEGR

3 Aglo] AT B4 AWAHEO] 2 (Gunsan, Korea)o]
A 20109 64 102 FYstol ALLSHATE FUFZERG
Ex)9] AxE Al T4 ST 4512 70%(v/v) 57 (Korea
Ethanol Supplies, Seoul, Korea)2 7}5}o] Aol A 8A|7F &
oF 23] &3t 2 W4]E2]7|(Continuous centrifuge, Kansai,
Tapan)& o 85to] olatcE YR 22 ARE WF
AWEF71E o8, 60T ostollA] 67 Brix7} 2 w712 55
SFRTE TETAHRG-fermented) A 25 9181 ©] 55H
6u10] ZRE 7het 5 05Tl 2417F B AT T,
Ao 2 WZbAZ] Tk 2k 1.0x10° CFUME o)Ak & ufof
3t Lactobacillus casei(Shirota, Yakult, Japan)?} Bifidobacterium
longum(BB536, Morinaga Milk Industry Co Ltd, Japan) 1:1 &
B WA i) FEOE HFShe] 37T T2
2§ A ZHtHChung CW 2010; Kitsten 5 2008).

2. S EA A|RQ| Ginsenosides?t 3 CHAMAMZE(Meta-
bolites) &t2F

HE 3 AR 5.0 gofl 250 ml 70%(v/v) HErE-S 7}5}od
ultra-sonication(JAC ultra-sonica 2010, KOPO, Hwa-seong, Korea)
& Abgato] 75ColA 1A B9k 22T 22 F ojzt
Z|(Advantec, Dublin, CA, USA)Z I3t o2 7AdE=7]
(Eyela N-N, EYELA, Tokyo, Japan)Z ©|-&3to] &S A A3}
Ak o] AYFEFHHS 5 me] HghEof o] HPLC(Shimadzu
10A system, Shimadzu, Tokyo, Japan)E ©]-&3}o] EA3}%th
BEAo] AMR3E Z4Ee p-Bondapak Cig(3.9x150 mm, Waters,
Miliford, MA, USA), ©]5A2 acetonitrile(Merck, Darmstadt,
Germany), acetonitrile®] H]-&2 15%°lA] 35%, 60% 1&8]1L
80%2 Ao 2 STl §E_hw A2ol8len, f5%
2 1.0 mlmin, FHZ7]+= ELSD(Evaporative Light Scattering
Detector, ELSD ZAM 3000, Schambeck SFD GmbH, Bad Honnef,
Germany) & A3} C) Standard curve ZH3-S 9|5 ginsenoside
HFE2 Wako(Tokyo, Japan)Al A& ARt TH

3. WEEat A|2Q| SAtEteEts £H: DPPH(ICso)

Tepe 5(2006)2] HPH-& WEd}o] HAFEodS(electron donation
ability, EDA)& S783Hlet AR 200 pbef ofet-Zo] -3
0.2 mM DPPH &4 800 nlE H7}ste] 308 ¥z & koA
9] 33 712 UV spectrophotometer(UV-1201, Shimadzu, Tokyo,
Japan)E- ©]-§-5Fe] 520 nmellA| Z751I T EDA(%) 3E< 50%
FaAE sEE A4t 1CoS Yebf ok
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Table 1. Formula for Yanggeng w

fermented red ginseng extract

ith different levels of

S ol8

7157 24 85

o780l M =A.2 AM2}LA|(Chroma Meter Cr-300, Minolta,
Tokyo, Japan)E AH&-5to] B =(L, lightness), 2= (a, redness),

Kidney bean

Agar

ST (b, yellowness) ZEo.2 EABIE oM, ZF A&7 T 33]
wh Zelo] 1 H@ahe ehiidlck ol o E2 walge)

L, a, bzre ZkzF 97.10, +0.24, +1.750| ik

6. SAAL

Sample FRGE Sugar
amp sediment(g) * powder(g) 18
Control” 400 0 10 50
FRGEx5? 380 20 10 50
FRGEx10” 360 40 10 50
FRGEx15" 340 60 10 50
FRGEx20” 320 80 10 50

" Control: Yanggeng with 0% fermented red ginseng extract,

? Sample 1: Yanggeng with 5% fermented red ginseng extract,
? Sample 2: Yanggeng with 10% fermented red ginseng extract,
9 Sample 3: Yanggeng with 15% fermented red ginseng extract,
* Sample 4: Yanggeng with 20% fermented red ginseng extract.

H(CJ Cheiledang, Asan, Korea) @ ABHCJ Cheiledang, Asan,
Korea)& L9J3ko] A1 2olx] Boalule A== ALg3teict

Tagi 559 J7 20 & 8 Axe A 4
SRS AA Table 17} 22 wjgh| 2 stof T} 2ol A
231t 200 0l B} 67 Brix 247 AFA 55
(F78 FZFH 0,5, 10, 15, 20%)3} FHHEH 10 g, A% 50 g
217k T T 1087 Aol A AT B Az 8]
=20 & HEA goldlA FH(Pyrex, York, USA)o| o,
Z 7] 21 A](Nippon Electric Glass, Tokyo, Japan)E AN&-5}<]
60ColA 105, 80TClA 1087 & A7t A #&3HA 7]
3 712 xA|Zx=0](3 cnx3 cnx1.5 cm)@] f7]0f Fo] ARL9
A 127 gRste] J@o) o)Rol ¥ EAWANE AR

gt

5. M= 53

BEFH 55 W7k 2ol wet Fig 13} Zo] Az=E

A 55 7 el W Y HeAr e
H sty agoR 15S dife s AE(Fig )Y g%x.-]od
EAd] tf5te] HPtEE skt Bt A] AR HEl 73
7]3 AEE o]lgslgon, EXo] 2L4E =0 s J|2
Sl B O 2 S1aL HARMES M(color), F(flavor), Htaste),
Z & Z(texture), A ZQ] 7] S = (overall quality)2 3 Th

7. 71AH 24

TagH 55 J7F F78 AES(Fig DS 712 3 oA
23 emxz0] 1.5 cn®] 7 Eofl Fof 2% F texture analyzer
(TAXT Express V2.1, London, England)& ANE3}e] 33] dlHE-5)
o] S48, HlolEle Ftghe2 Uehf3ich TPA(Texture
profile analysis) test W S 2 7 = (hardness), B Al(springiness),
A (gumminess), % F) AJ(chewiness), 2% AJ(cohesiveness)S
=850t

8. 8AAz

2 AFollA dojXl Hag4r e FHAEAG| At 2
E4A = MeantS.D.2 YEHW UL, 7} B4t 27 2ol

St 32 Al-& Statistical Analysis System(SAS, Version 9.2)&

]%— to] ANOVAE A A3t &, Duncan's multiple range test=
29 BaAjolol vE RS om, BAH fo4

S0 5204 EAskc) wak FAkh wrEFAL ginsenoside
= BA %) 9] v]u: student's r-test2 A S}HTH

o & rn

n°1' mlo .l\I

Control Sample 1

Sample 2

Sample 3 Sample 4

Fig. 1. Products of Yanggeng with different levels of FRGEx. " Control: Yanggeng with 0% fermented red ginseng extract,
? Sample 1(FRGEX5): Yanggeng with 5% fermented red ginseng extract, >’ Sample 2(FRGEx10): Yanggeng with 10%

fermented red ginseng extract,

? Sample 3(FRGEx15): Yanggeng with 15% fermented red ginseng extract,

> Sample

4(FRGEx20): Yanggeng with 20% fermented red ginseng extract.
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1. WSS A|R9| Ginsenosides I 11 CHAIAE &2

Kim F{(2011) Az do] A u| & o] thAt=]o] A
£y oAr2E A8 F AYelA F4Eolol Sake] Al

HESo0] B & FhEoe] 1 7% Yehi B3
11, Rby, Rby, R, R4, Re, Rg; 502 B85 34 AL
HA| 23p7|Ho| A AL FEA] Y=t 53] Rby A&
2 4.35%, Rgy AH-2 184%0] Exfsirta Husia Qlok &
Aol WEIHS ANWA oleid HE ST BHo] B
H Zo] YA Al AT Ab2d 28 nAER &
AR WOFShE WA 3 BAE A8 fARROR MENS
X4 71& ALZUS AW F57F &oldt Az tAME R
TE2E ASAIX Ao|thPark 5 20006).

2 dAFolA S4F R TEFAS 7HE ginsenosides®] ¥k
EEZE H - BAE A3k= Table 20 A|AE vie} 2o, Hj
FA| FLZE ©]2 ginsenoside-Rby, -Rby, -Rec 5] Al2Y 3k
< o] dagatel vls A YeE e 20()-Rgs, 20(R)-
Rg;, Compound K g2 Z4toll vl TagitolA =4 Y
ehyte.

o] A=z UaF4ro] FH A =A== Res?} Compound
Ko, Z4t9] vdA] %21 ginsenoside-Rby, -Rb,, -Re7} %
W ateg]ote] o8 Re;@t Compound K= HPH =X -

d
73
A

fCoob e e

Table 2. Composition of ginsenosides in red ginseng and

fermented ginseng (Unit: mg/g)

Red Fermented

Ginsenoside . ) Signiﬁcance”
ginseng ginseng
Rb, 6.5120.02" 0.2840.01 ok
Rb, 2.21+0.03 0.30+0.03 *
Re 1.38+0.01 0.15£0.11 *
20(S) Rgs 0.24+0.02 433+0.23 o
20(R) Rgs 0.19+0.01 3.80+0.22 *
Compound K N.D” 2.99+0.21 ok

b Mean+S.D., 2 N.D: Not detectable, 3) Student's #-test, at p<0.05.

SEEROEE HEREEDEGR

Aol )3 MR AT] WS Ao} YIEIH F AT 1
slo} palE AT o L N2(AZ 01)5ked o &
B Ao sheck Z, Wit ulE A LRFH Re;
9} Compound K] Z7H= WolgA sfel o fatalel 4%
o= A 4 Ak

2. e s AZ9| EtislEd £H: DPPH(ICx)

Ol A (Panax ginseng C. A. Meyer)> 1 H|GA|2 Alzd
(ginsenoside) /o] F5E o] o] oigt FAtst 28 o &
43 g T faAdE] digh ArF Eds] ZEa ¢
o 3 SAAAT) g S ALY AR PAst B
e T4 FEEO| i 54 G4 © A I oA
ZF-8(Shin 5 2010; Sung 5 2002), & AFEY, diolA] AFEY,
triol A AR 9] 2|2 pAkst A AA| A, AFSFRE-E(Kim
5 2008; Choi & Oh 1984) 59] dAFE°] HuE1 Qch

wpeh 2 QoA WA FASLAE dohrn
A} DPPH(ICs))3Hs £33 Ay, AA-F%5(EDA%) &
50% HFaA7le 4k a4 FE9Y & UT F
= ICs(inhibition concentration) 7S &3t A= Table 3]
NS TREG BT 1 ZHe 1632:029 nglg 02 v
F =ou, 24k A ko] Adol et 6.1 my/gol| Al
7 322 ngee] BES Uehfo] wjekle] Z14E 1Co
2ol FHagresn s B0l Z7hE Ao vepdt

3. Mz &8

TaSA 559 J7E 20 U F39 M= A=
Fig 1] A4S AIEO 2 255}0] Table 4] AIA|E vfo} 2
ot WE(LZHY A a4 55N HArH)Eo] St
= pe] WEgho] folH o AaTUTHP005). o %A

oz WatE Ae AT FYE@EgHt FAED
o] AL WA B2 Yol go| %A= 2715}
7} 10% o] FRE L Z2(p<0.05)Ech o= Ku & Choi
(2009)9] BAFPA ] BHATE B4 R EASA ] AATe

Table 3. Change of DPPH free radical-scavenging activity(ICso) by red ginseng and fermented red ginseng

ICso by DPPH fiee radical-scavenging(mg/g)

Groups 0 1 2 4 5 6 7
RG" 16.32+0.29 - - - } - .
FRG” 16324029  6.112025 534+020 438022  3.78:027  331x0.19 = 3.2240.23 3.380.24

Y RG: Red ginseng extract,  FRG: Fermented red ginseng extract.
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Table 4. Color value of Yanggeng with different levels AN 2007)% E 4 9&g], e AYAY =219
of fermented red ginseng extract AF317)0] £& EAL Ayt E £ ok
Variables L a b a4 559 H7t 300 iE Y #E5H7H= Fig
Control” 63.36+043%7  2.47+0.02° 16.12+0.05° 1o AAE AFSE ZH5}o] Table 50 A|A|E vh} 2t
FRGEx5” 42.18+0.05 1048+0.01*  20.030.05° gt gAA = TaEH 55N 10% H7HE A&7t 353
FRGEx10?  39.83+0.02° 9.07+0.00°  19.94+0.03" 7} 8 i FRolA 7P =2 A7 vsith ok dag
FRGEx15?  31.71+0.01° 8.78+0.02°  13.87+0.01% Aol A7 8ol BF weolg A7FA o2 A8SHe uf =
FRGEx20”  28.89+0.02° 8.1740.00°  11.27+0.03° 19 A X U FYEZ(UAFH 2010 =F =go] 2
Y Control: Yanggeng with 0% fermented red ginseng extract, Ao g werE
2 Sample 1: Yanggeng with 5% fermented red ginseng extract,
¥ Sample 2: Yanggeng with 10% fermented red ginseng extract, 5 JHE =AM

9 Sample 3: Yanggeng with 15% fermented red ginseng extract,

W E T A ol X = uFF3AF oF7Re] 7
) Sample 4: Yanggeng with 20% fermented red ginseng extract, SET =l bl e a9 71A

9 Values are mean+S.D., ” Values with the same superscript letter A 274 574 2Ihs Fig 10 AXE AIF 22 5745}o] Table
in the raw are significantly different at 0=0.05 by Duncan's multiple 69 AAE vie} Zth Azt AAl ReAQ Fro] =715t
range test. o] ¢-& Kim 5(2008)2] Q35 B A} oo 255

Fole 2% §71419 ZA2 pHrt SobAirks @7 dn}
AR Aol 08, Shin Q0093 Park FQ01NY AT G, B A7AT, PAY B Wete] Yol B AEF

Aol oAbt Ato) pH 54 tEom zke) ol 4t Wl et At
o) Wrleo| Z7etHA el FARS B A A Ax
4. ST} o] Z7VBIAL, A T S0 Be7) o] 2olR WA AAH

wQle] JOFRFS ZASte AT b Aok AR < AEst VR AoR waE:

Table 5. Sensory evaluation of Yanggeng with different levels of fermented red ginseng extract

Samples Taste Color Flavor Texture Overall quality
Control"” 4.54+1.3297 4.93+1.23" 3.93+1.33 5.83+0.98" 4.21+1.80°
FRGEx5” 5.07+1.22° 5.50+1.10" 4.79+1.34° 5.91+0.76" 5.36+1.68"
FRGEx10” 5.92+1.11° 5.93+0.78" 4.93+1.22° 5.79+1.25" 5.64+1.57"
FRGEx15” 4.40+1.42° 4.64+0.85% 4.50+1.33" 3.49+0.16° 427+1.41°
FRGEx20" 3.50+0.66" 3.93+022° 3.83+1.11° 2.5140.22° 3.50+1.22°

Y Control: Yanggeng with 0% fermented red ginseng extract, > Sample 1: Yanggeng with 5% fermented red ginseng extract, > Sample 2:
Yanggeng with 10% fermented red ginseng extract, K Sample 3: Yanggeng with 15% fermented red ginseng extract, ) Sample 4: Yanggeng
with 20% fermented red ginseng extract, ® Values are mean+S.D., ” Values with the same superscript letter in the raw are significantly
different at 0=0.05 by Duncan's multiple range test.

Table 6. Textural properties of Yanggeng with different levels of fermented red ginseng extract

Samples Hardness Springiness Chewiness Gumminess Cohesiveness
Control” 2,240.02+585.26° 0.84+0.15 1,486.48+306.36"° 1,769.62+187.10" 0.79+0.06°
FRGEx5” 2,106.63+149.01° 0.88+0.11° 1,476.12+106.63 1,622.11+134.86 0.77+0.02"
FRGEx10” 2,183.07+221.05¢ 0.90£0.16" 1,476.63+151.23 1,659.13+124.86 0.760.05"
FRGEx15" 2,783.07+181.05° 0.90+0.06" 1,483.38+125.10 1,809.00+153.51 0.65+0.04°
FRGEx20” 3,179.20+457.14° 0.93+0.06" 1,596.59+328.84 1,716.77+213.38 0.54+0.04"

Y Control: Yanggeng with 0% fermented red ginseng extract, ? Sample 1: Yanggeng with 5% fermented red ginseng extract, ) Sample 2:
Yanggeng with 10% fermented red ginseng extract, ¥ Sample 3: Yanggeng with 15% fermented red ginseng extract, > Sample 4: Yanggeng
with 20% fermented red ginseng extract, ® Values are meantS.D., ” Values with the same superscript letter in the raw are significantly
different at 9=0.05 by Duncan's multiple range test, ™ Not significant.
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bacterium logum 1:1)& o]&3le] YA TAS A=
H 7154 A Eelstith AR e Y das
913 HETAre] MAFZS(EDA%)E 6.11~3.22 ng/g] ¥
2 astel 41632029 n)el ule) ek
o255 Aow yehgrh 34 9 uhE $4}k0] ginsenosides ] §F

F 2ol & EA3E A, glnsen051de-Rb1, -Rby, -Rc 59 ALxZ
2 Ao wasAt) vis) =4 vetdou 4ag
ollAe Fekgido] gt tiAARER]] 20(S)-Rgs, 20(R)-Rgs,
Compound K gHgFo] g4t H]"_‘H =A YErRT

J83 k]l A7FSA AEE ARSI Hags 55
A H7H18(0%, 5%, 10%, 15%, 20%)e EEste] Ya g4t
P Axsta 1 FAELS Bkl dasak Jot
s A B4 24 L bk dasat 59 Jot
Hlgo] 71845 Fo3 o g st thp<0.05). 5 &
7VAT, SAESA 10% H7E 789 ot A, & A3 ol

£ =0 vls) $5HA Yebth webA dagikel 7]
8T 71241 He A s & o 10% H717t vkt
siohal AyZbEh

E3rE(Lactobacillus casei®}: Bifido-
et 73}

A5 B ARE 7|22 S0 SEFAE ol §3t] A2
Algel i 71548 antdoz Bk 5 Sl $5 47
2 7ldig

=8

Akao T, Kanaoka M, Kobashi K. 1998a. Apperaance of compound
K, a major metabolite of ginsenoside Rb, by intestinal bacteria,
in rat plasma after oral administration-measurement of com-
pound K by enzyme immunoassay. Biol Pharm Bull 21:
245-249

Akao T, Kida H, Kanaoka M, Hattori M, Kobashi K. 1998b.
Intestinal bacterial hydrolysis is required for the apperaance
of compound K in rat plasma after oral administration of
ginsenoside Rb, from Panax ginseng. J Pharm Phamacol
50:1155-1160

Bae EA, Han MJ, Choo MK, Park SY, Kim DH. 2002. Meta-
bolism of 20(S)-and 20(R)-ginseniside Rg; by human intestinal
bacteria and its relation to in vitro biological activities. Bio/
Pharma Bull 25:58-63

Bae EA, Park SY, Kim DH. 2000. Constitutive [3-glucosidase
hydrolyzing ginsenoside Rb; and Rb, from human intestinal
bacteria. Biol Pharm Bull 23:1481-1485

L YPE - o5 HEREEDEGR

Choi JH, Oh SK. 1984. Studies on the anti-aging action of
korean ginseng(Il) : The inhibitory effects of diol and triol
saponins on lipoperoxide formation. J Korean Biochem 17:
445-455

Chung CW. 2010. Antimutagenicity of the cell extracts of lactic
acid bacteria against chemical mutagens. Master's Thesis of
Animal Engineering Science, Chonnam National Uni. Kwangju.
Korea

Hyun MS, Hur JM, Shin YS, Song BJ, Mun YJ, Woo WH.
2009. Comparison study of white ginseng, red ginseng, and
fermented red ginseng on the protective effect of LPS-
induced inflammation in raw 264.7 cells. J Appl Biol Chem
52:21-27

Kanaoka M, Akao T, Kobashi K. 1994. Metabolism of sinseng
saponins, ginsenosides, by human intestinal bacteria. J Tradit
Med 11:241-245

Kim AJ, Han MR, Joung KH, Cho JC, Park WJ, Han CW,
Chang KH. 2008. Physiological evaluation of Korea ginseng,
Deoduk and Doragi pickles. Korean J Food Nutr 21:443-
447

Kim HO, Park MJ, Han JS. 2011. Effects of fermented red
ginseng supplementation on blood glucose and insulin resis-
tance in type 2 diabetic patients. J Korean Soc Food Sci
Nutr 40:696-703

Kim SI, Ko SH, Lee YJ, Choi HY, Han YS. 2008. Antioxidant
activity of yogurt supplemented with red ginseng extract.
Korean J Food Cookery Sci 24:358-366

Kirsten AB, Janine E, Eric RG, Arja DK, Jeroen LAP, Bianca
M. 2008. Evaluation of immunomodulation by Lactobacillus
casei Shirota: Immune function, anti-immunity and gene
expression. J Food Biotechnol 112:8-18

Ku SK, Choi HY. 2009. Antioxidant activity and quality charac-
teristics of red ginseng sweet jelly(Yanggaeng). Korean J
Food Cookery Sci 25:219-226

Mochizuki M, Yoo CY, Matsuzawa K, Sato K, Saiki I, Tono-oka
S, Samukawa K, Azuma 1. 1995. Inhibitory effect of tumor
metastasis in mince by saponins, gisenoside Rb,, 20(R)- and
20(S)-ginsenoside Rg; of red ginseng. Biol Pharma Bull
18:1197-1202

Park CK, Kwak YS, Hwang MS, Kim SC, Do JH. 2007. Trends
and prospect of ginseng products in market health functional
food. Food Science and Industry 40:41-44

Park HS, Lee MH, Lee JY. 2011. Quality characteristics and

potentialities of sugar-snap cookies with red ginseng powder.



Vol. 25, No. 1(2012) Ta s
Korean J Culinary Res 17:171-183

Park SJ, Kim DH, Pack NS, Kim SS. 2006. Preparation and
quality characteristics of the fermentation product of ginseng
by lactic acid bacteria(FGL). J Ginseng Res 30:88-94

Parvez S, Malik KA, Kang SA, Kim YH. 2006. Probiotics and
their fermented food products are beneficial for health. J
Appl Microb 100:1171-1185

Sato K, Mochizuki M, Saiki I, Yoo YC, Samukawa K, Azuma
1. 1994. Inhibition of tumor angiogenesis and metastasis by
a saponin of Panax ginseng-ginsenoside Rb,. Biol Pharma
Bull 17:635-636

Shin CS, Lee DH, Kim SH, Shin MH, Jeong CH, Shim KH.
2010. Ginseng contents and antioxidative activities from red
ginseng treated with high hydrostatic pressure. J Agr. Life
Sci 44:133-140

Shin SM, Jung JS, Han MR, Kim AJ, Kim YH. 2009. Quality
characteristics of Sulgidduk containing added red ginseng
powder. Korean J Food Cookery Sci 25:586-592

Sung KS, Chun C, Kwon YH, Kim KH and Chang CC. 2002.
Effects of red ginseng component on the antioxidative enzymes
activities and lipid peroxidation in the liver of mice. J
Ginseng Res 24:29-34

Tepe B, Sokmen M, Akpulat HA, Sokmen A. 2006. Screening

o1 8% 7154 744 89

of the antioxidant potentials of six salvia species from
Turkey. Food Chem 95:200-204

Trinch HT, Han SJ, Kim SW, Lee YC, Kim DH. 2007. Bifidus
fermentation increases hypolipidemic and hypoglycemic
effects of red ginseng. J Microbiol 17:1127-1133

Wakabayashi C, Hasegwa H, Murata J, Saiki 1. 1998. In vivo
antimetastatic action of ginseng protopanaxadiol saponins is
based on their intestinal bacterial metabolites after oral
administration. Oncol Res 9:411-417

Wu JY, Gardner BH, Murphy CI, Seals JR, Kensil CR, Recchia
J, Beltz GA, Newman GW, Newman MJ. 1992. Saponin
adjuvant enhancement of antigen-specfic immune responses
to an experimental HIV-1 vaccine. J Immunol 148:1519-1525

“_ 3, FolY, A, HES, 71k 2007. AoRF71FF
}. pp.234-260. AlSEHAL

A, 011, A7 AEN m2ilol o8 FRAE
F&es FASte ] =55, pp.32-43

A<, 2011. Probiotic bifidobaterium®] <17t AZF=Zof o
T A% PR BT SATS 287, pp.77-89

FAA. 2005 JAFFHZZAL AFHA AIHRJITFD). 2006

S| 2020113 12€ 22
xE+H 20123 28 204
120128 2€ 22¢



