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Abstract

The objective of this study was to develop biocactive ginseng yogurt, fermented by B. minimum KK-1 and B.
cholerium KK-2, which showed transforming activity of ginseng extract to compound K. Among older people,
3% ginseng yogurt fermented by B. minimum KK-1 and mixed with Bifidobacterium KK-1, KK-2 showed the
highest overall acceptability(6.80, 6.80) among 1%(3.87, 3.67), 2%(4.40, 4.53) and 3% ginseng yogurt. The pH
of ginseng yogurt was lower than that of plain yogurt. During 9 days of storage, the pH of each yogurt
slightly decreased and then increased umtil 15 days of storage. The 3% ginseng yogurt fermented by mixed
Bifidobacterium KK-1, KK-2 showed the highest viable cell count (8.85 log CFU/g) among them (B. minimum
KK-1; 8.25 log CFUJg and B. cholerium KK-2; 7.78 log CFU/g). Therefore, ginseng might be used as a growth
factor during the fermentation of yogurt. The L value of ginseng yogurt decreased, and the a and b values

increased, with increasing ginseng concentration.
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H]s] ginsenoside ¥ #Fo] FtH(Tang W< Eisnband G
1992). A4 APEIA L thREo] dammaraned T3] O
23l= ginsenoside©] t(Tanaka O 1992).

Ginsenoside=¢14+9] $8AE OS2 protopanaxadiols
group (53 ginsenoside Ra, Rbl, Rb2, Rc and Rd),
protopanaxatriols group(52 ginsenoside Rgl, Re, Rf
and Rg2)o 2 TEATKChoo MK 2002). Protopanaxadiol
AR ZL, AEA, FIAEL st ALY &4
ZZA)7]3L protopanaxatriol S EHI} W ZIE, §
288 22327k 2 Yok ginsenosides= ¥ G
Iz ZY2HES F2AA FeEE Adska, &9
AsEyd 318Yd Fadol BiHi ItHOura H 5
1997).

Qare] 7% £9.8 AEQl ginsenosidess AW Al
o] 2l tviAtEo] A=t ginsenoside Rbl, Rb2,
Rex ) Ag-Zd 98lA  20-0-B-D-glucopyranosyl-
20(S)-protopanaxadiol(compound K)Z H&EthBae EA

offt o rlo

=
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20 Bifidobacterium& o] & Q4 @F2EQ A

= 2000, Akao .T = 19982). AFH compound K &
oy A o], TF FA4 WIA d& L
o4 &EAE FEFcHHasegawa HS} Uchiyama M
1998, Lee SI = 1999). Akao et al(1998b)o] ratol
ginsenoside Rb1E HFAH L o EAHo)A compound K
9 FEE AT FRE ASHUL TAZRA A,
ISAITE B¢ LEEE FAHAL Fo T 4L F
¢+ compound K7} EFo] FAHATRL Bast
LEHY 719E AFH AQY HEA|oMAW(B.C
300097) olRe] $aslo] 1 & FEY HEAG
Ay Aos YA Y aT=E’ AAdes
29¢ WA B AL Aok 249 HAR Metcheni-
koff7b QT2EE 7% ZFFAFLR FE Aol A
717t Ho] aF2E I A7t &dd] olFo A
o, §¥MdE 19229 Damonilrl HE2 HFHH
STEE JAAuE ZFA HYT, "FL 19409
olFo] FHdF Ade A HArhRasic LY Kurm-
ann JA 1982). T ZJeoun KS F 1995), IF5F
(Kim KHS} Ko YT 1993), ZHAKShin YS £ 1994), &
ZO(Shin YS & 1995), 4 x(Lee IS 5 2002), AH
7uKChun SH 5 2000), 3¥E2(Ko YT ¢ Kyung
HM 1995), Z(Hong OS¢t Ko YT 1991), 3t+eEA)(Lim
SD 5 1997), &4 extract(Song GS & 1992), vitamin
A I CNoh WS = 1994), F7]2*HKim JW$} Lee JY
1997), A9} £3H(Bang BHSF Park HH 2000), ¥(Jin
HS & 2001), "id(Lee EH 5 2002) G& H7Istd A
2L 8TEEE MEstEe AR o] Fo A Ut
AEAHOoZ QFEEEX  [Lactobacillus delbruecki,
Lactobacillus bulgaricus$}  Streptococcus thermophiluss
AMEEl A ZFh o] QLFEBE FFE AR §9Y
SalE AT e F&epA ki FdelA #FE
9] sXxo 9&& e A Atgolt FEol 4
AR o 43T HEH WET 5 A T 5F
BEld FHE AgstAY X85t AHRA /%
ARE FE 9AAEQ probioticso] ZFHa gk
(Goldin BR 1998). @z} 7}& o] Al&3&l= probiotics
2 Lactobacillus  Bifidobacterium©) THSalminen S &
1998, Salminen S} Wright von A 1999, ZEH 3 g
F 2004, WAN 5 1997). o] FANE AZF g
FUHAA fAFe2 BEste A3 vAe 9T

T

°| & Bifidobacterium) h& TR o) A&FHoz ]9

T2 A5 A A21d A5(2005)

e 2EUSRE uES YA A8 7kA A7
27€ 71 AERY Aoz @ Ul I A
A, G e X, FAES Y, =83A 5
o HF BLF &Iyt ULol FUAHAUKLee SH
1989). AT Q@5 Fo] FFeE AFd AT B4l
ol EA Qg ol§d VSAFLE AR, U4t
F, Q4 =93, A fAe § U AF AEH
B A A 2 Bifidobacterium® 3 A]

Q

=3 e W 73 EUTHB FA 5
2003). £ AFo)A]= ginsenoside?] FFo] thE U4t
B Fe ude Agsiaxn Jie dEdd
ginsenoside¢l Rbl, Rb2, RcE LYol =3
compound K2 RFEAINE FF S509 Fl A
223 B minimum KK-1, B. cholerium KK-2E ©]&3}t
o $EA JAFQTREY S4g dgelstad ok

I, A2 L gh

A4 aF=E AZXE J8 AHEE #dFe ¥ 4
Ao A B3 Bifidobacterium & A4+e] ginsenoside
E compound K2 HABANIE FF% B minimum
KK-13+ B. cholerium KK2E ©% T= EF wldstad
on T FAFE T ujEER EFSUT dFe
GAM 5 mLol| o]A3 & 37CellA 20A1 5+ Wi
3 & Trypto soy brothe] At wjgate QTFZEY
A ZA] starter £ AHE-3IF )

2) Qlitiute] Az

mae AEAFA TSt 5~63 AH
B 60ColA 48X AFRAZ F VIR EH 5
20 mesh Fo WY FT -18CY WED) HIFASA A
£33 o

3) A 2T7=ES AZ
QARTY FEE FHAEHH) 100 mLE

21,2 3% A7st] 4 7 g8 ¥R F

ot N
Ay
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% starter2 B. minimum KK-13+ B. cholerium KK-25
OE = £3 do] 3 mLE 71ske] 37°ColA 48A)17

L%

SEAA 2R AR

2. HsAEAM v

gdu7t ¢59 A 9F=2EE F338 Azl
4C FRIANA 1AL FF BB F F 7Y
IS 08 S0~654 FHIF 2082 A
A, %, Fel, A7, AWAA Az =] Gt 7
3 79 AP 4k 7005 FTHeE B
2.

[Ho,

o fo &
R e

o g

3. NEM ZA

A4 9T2EEF 4T WFILAA RFSH 3Y
AAoz 159 B¢ pH, A%, AR5, A=Ege =
Betah

1) pHel &4
pH meter(ORION model SA420, USA)EZ &3 3}RTh

2) AEEA

Y 272E 10 gl E/FT 10 mLE
0.IN NaOHZ pH 8.17}4 RAGH =
lactic acid® A4+l o

ABNEE %

A3 A= (%)=
[0.09x0.IN NaOH A¥]ZHmLYAI & FZH(g)]x100

T F

#HF 21

3) Ads FA

a9 A% 38L& 2EAR
B AlEE FFHLE FHho] 104
0.1 mLE BL agarZEujA o] =
Zr g

A sF2ERR
Aoz FAS
atal 37°Col A 72A]
# yehd colony & Alatach

4) AT
A4 _QL:[’-EEQ—] M T = Colometer(JS-355, Japan)Z
L%, agh, b3 e 4 ART 33 & SFA0-

uN' A
Sorr oo =

= 2g ¥

AAg A= Table 1, 2 7-.5‘\:} Table 199} A i
e o] gL AEelA QY 1%9 2%S
$ aF2EZ Q4 3% WY eF=ERG ¥E xa
42 Yenigith Q4 3%E A7tE eFEEE QY
o 7ARE Aol e T Mg AR LS
& AzaA gt AcR ARED B Ad aT=
9w, ), 2ZAE QA 1% 2% MG &=
EJF Q14 3% AU AFEERY ¥& HFE vet
Witk dwrEQ As=AE A 1% HA/ME 87
2EX 565(B minimum KK-1), S521(B. cholerium
KK-2), 535(B. minimum KK-1 + B. cholerium KK-2)E
veEhroew 2% H7Me SFEEE 521, 538, 5652
2 Uehda, QA 3% AUHeE 272 EVL 4.88, 479,

Table 1 Sensorv scores’’ of ginseng yogurt using by Umversnty students

) : . Overall

§ Starter Conc(%) Color Taste ; Flavor i Conmstency acceptability
1 5.62i0.82a 5.71+0.97 5.35+0.81° 5.3520. 95*"’ 5.65+0.92°

2 5.44+0.99" 5.09+1.31* 5.06+1.15™ 5.18+1.03" 521+1.25"

3 4.79+1.53° 4.97+1.40% 4.77£1.07% 4.62+1.16" 4.88+1.30°

B-2 1 5.29+1.03% 5.44+1.31% 5.41+1.08° 5.29+0.97* 5.21+1.45"
2 5.50+0.79" 5.47+1.19" 529+1.30" 5.24+1.05™ 5.38+1.07°

3 4.82+1.34" 4.65+1.32° 4.50+1.26™ 494+1.18 4.79+1.17°

B-1+B-2 1 5.56+0.79" 5.35+1.18%° 5.06+1.01 5.29+0.87" 5.35+1.10"
2 5.53+0.86" 5.53+1.11" 5.53+1.80° 5.62+0.99° 5.65+0.98"

3 5.12+#112° 5.18+1.27* 4.44+121° 4.76+0,99% 5.09+1.34"

U 1=dislike extremely, 7=like extremely
? B-1:B. minimum KK-1, B-2: B. cholerium KK-2
% Concentration of ginseng in yogurt

“"’”i Means in a column followed by different superscripts are significantly different at the p<0.05 level

- 577 -

Sz HeE A A2 A SE(2005)



22 Bifidobacterium& ©| €3 A4 @ F2EQ AL

5092 Ut o A% deES AN 3% AAE
SQTE2ERTE 1%, 2% F7M3 QF2EE M3
AoE Yegow, Qe &9to] gL AdY s
=& "oAA she Aeg 339t

Table 2914 R Hi9 Zo] F33EHES oz
¥ Zds AEgA A4 3% I gF=ETL
6.33(B. minimum KK-1), 540(B. cholerium KK-2),
6.33(B. minimum KK-1 + B. cholerium KK-2)22 1A
1% F7IF Q2 E9 373, 2.73, 3208tk X535
Fonm, wure QAN 3% IV STFZET} 687, 6.00,
69322 Qi 1%E AVS STF-=2E9 393, 293
35389 & Aoz Uehon g, AZ6AME &
< BFLE Ygx g AZEE 94 1%
A7 QT2 E(3.87, 3.00, 3.67)R} Q1A 3% A7}k
|STEEY) 6.80, 5.73, 6802 Z=Fd=L o1a 39
A7H 2T2ES § Asshe Ao® Ui

B. minimum KK-1 %= B  mininum KK-13% B
cholerium KK-2Z EFsto] HHF AFaT2EY A
WER HIEEE B cholerium KK22 a3 972
ERY A4 VeElga 23E=58 B minimum KK-1
T+ B minimum KK-13- B. cholerium KK-2& &3 uj
gt HEAR 3% QALTEEES J1F XN5EY
=8

B QP 0|83 B minimum KK-13}+ B. cholerium
KK2E 47 AAEFEER vl S o 111 uM,
59 uM¢] compound K2 HBsH oG EF #jg Al
compound K2 ZHgo] 77 pMZ A JERSTHBae
EA & 2003). a#l22 B minimum KK-13+ B

Table 2. Sensory scores’ of ginseng yogurt using by old people

e

cholerium KK-29 9l8te] QTF-ZEE g3l 3730
Q14} ginsenoside’} FFBFo] 53 compound K=
9 Agol € Aoz ARG A3} &T2EE A
JIsAEoR QTFEEY HFH g% 1AFTHEH
wma ol RFEE FHAA HEEHE= FEEA]
4% compound K9 HFHE & & Utke FAA F
g8ty 44" &3] 42 SEYEE HE
3 g o8 7A 2% R J1eE VR 1EF
9l Aeko 2 o|&HI Q= dEFHA HER HYT
o2l d adst BErEY FHoR A3 dig &4
o] FoxlAA dEAARTE= FFEFTE ddLE <
AL o83 71E AEY AuJF FUtHA Qe
d 7%, Fud AL, gAY g A, 7
R, 3] 5ol dek gEg aHf7t Aol
H¢tHOura H 5 1997, Lee- SH 1989). 182 21
o Aol & 9F2EE HIde FHESS
3 NEAEeE QNeTREY I Fad R
2 Al

= ®A ushtoy Qe Astel oje gTr=EY

o
jas}

g
o
B
ol

s
pah
tio

f

ey o : e Overall
C?’fc'(%), : : Color . Flavgt’:\ ] acceptability
1 3.73+0.59° 3.93+0.46% 3.60+0.64° 3.33+0.62% 3.87+0.52%
2 4.13+0.52% 4.13+0.74¢ 3.87+0.52% 3.87+0.64° 4.40+051°
3 6.33+0.62° 6.87+0.35° 6.60+0.64° 6.530.64° 6.80+0.56"
B-2 1 2.73+0.89 2.93+0.80' 2.87+0.83' 2.87+0.92° 3.00+0.65'
2 3.87+0.64° 3.80+0.77 3.73+0.70°° 3.47+0.74% 4.27+0.59°
3 5.40+0.91° 6.00£1.00° 5.47+0.92° 5.20+0.86° 5.73+0.88"°
B-1+B-2 1 3.20+0.77° 3.53+0.83° 3.27+0.59% 3.1310.74° 3.67+0.96°
2 4.40+0.64° 4.67+0.90° 420+0.86° 4.20+1.01° 4.53+0.74°
3 6.33+0.62%- 6.93+0.26" 6.530.64° 6.3310.62" 6.80+0.41°
1

Y 1=dislike extremely, 7=like extremely
? B-L:B. minimum KK-1, B-2: B. cholerium KK-2

) Concentration of ginseng in yogurt
abedef

FF 288 A H217@ A 535(2005)

Means in a column followed by different superscripts are significantly different at the p<0.05 level
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AU -

2E9 pHE 4.79, 4.69, 4.60, 4582 AA 994 7% 7+
287 12499 482, 1599= 4852 Z7bslgnh
B. cholerium KK-22 T aA17] QA4 3% A7} 9F=2E
o] pH: 491, 4.82, 4.80, 4742 AF 94974 745
o7l 12Yol& 498, 15¥dl:= 50002 =713
B. minimum KK-13} B. cholerium KK-2& &3 s} oFsh
of HEAZ U4 3% HJF 8ST-BEY pHE 4.70,
460, 458, 4492 A& 99 747 248t 1220 =
476, 1599 48002 Z7}st9th B cholerium
KK2R T} B minimum KK-1 == B minimum KK-13}
B cholerium KK-2E T v]okst HFE starter2 0]
$8 eF=E9 Pt dglow e A7} FE)
$85% aT2E it FadREd oldd 23
v Uiel BRS2EA B minimum KK-13 B,
cholerium KK2E A& o g Z2AA F714H8 A4
sl pHASEAE el A2z Azdn A8
8ol F/HR4E QLT ES pHAF YoiA
AL F2EES gadoer AAQTEEY B
ANAHAA A4 3% AteTFEY o),
ANAQA A=} e AL A US 31
ol fFitFEAd 9sle pH7} A shs}
BALY WA S Aken 42
AP ES Ao & 3
TE2E9 pHA S}
VLAAF) FHess %
QBRI Wk,

A 71

1E‘r

r_?_l_g

e .23

Shin DH (1989)¢] &g o]&3 Q7-2ZE pHE 3.70.
Shin YS 5(1994)¢] #AE F/l¢ QF=2ES pH7}
3.89, Kim KH & Ko YT(1993)= 441} a@g o]l g
ste] 24A17F HEA 7l QFE2E pHI 42001 thn
B335}l Kroger MS} Weaver JC(1973)= vl #l4
WolEd A wlse e7=Ee pH WS pH
3.80~4.35831 K359 2 Duitschaever CL $(1972)
& Atk 2elEleFoA #niEE QTEES pH
WelE pH 32745302 Rusgsd 2 Ay Z
% 3% QA HUME % 4F 472 E9] pHAb 3°’
Tt ABSe B 46028 V&Y QFEERT offt
2 A2 B 5 Utk ol sarner2 AMEHE dutg
T2E g3F o] &35t &3 d=119 Fuloia £l
St Bifidobacterium& ©] €35tV W&ol AFd &
+E fs 771439 Ztol 93] pHE A3t AsiAlZ
T RE PHE ZAGYY V&Y QFEE FTRT
SAHERY B minimum KK-1 T2 B
cholerium KK25 AAsg-e o P79 o] "
o 2ol Aggo] e AMHES &
7IiE 5 g Aotk

A 2TF=ES] APAES A Table do)H M
wkel ol AgzTle) tha FIIekal 99 o] F o= 7
Aste Bl Yty B cholerium KK-2E o]
ST 2EX= B minimum KK-1RT= A AlAo] A
AZA w% A 3% FF QTFEEY
0.96%, 0.81%, 0.83%, 1.04%= A% 99 7R

Table 3. The pH of ginseng yogurt during 15 days of storage at 4°C

0 2 Storage(days)
Sta.rtcr Conc(%) o - Y G 5 ; D) 5
0 5.57+0.03° 5.39+0.00° 5.26+0.01¢ 5.14£0.02° 5.61+0.01° 5.75+0.00°
B-1 1 4.88+0.08"°  4.87+0.01™ 4.82+0.00° 4.80+0.01¢ 4.93+0.02*° 4.9740.02°
2 4.82+0.01 4.81+0.01 4.79+0.01 4.75+0.01 4.84+0.01 4.88+0.00
3 4.79+0.0" 4.69+0.01° 4.60+0.01° 4.58+0.01° 4.82+0.01° 4.85+0.00°
0 5.62+0.07 5.47+0.06 5.35+0.05% 5.22+0.01° 5.70+0.01* 5.81+0.06°
B-2 1 5.06+0.02° 5.02+0.01% 5.00+0.04" 5.00+0.01° 5.05+0.02" 5.12+0.05"
2 4.93+0.01 4.95+0.04 4.99+0.01 4.87+0.01 5.00+0.01 5.05+0.03
3 4.91+0.01*° 4.82+0.01% 4.80+0.01" 4.7410.01° 4.98+0.02° 5.00+0.01°
0 5.50+0.03" 5.35+0.01° 5.21+0.01¢ 5.1140.00° 5.41+0.01% 5.61+0.01°
B-1+B-2 1 4.87+0.05 4.85+0.01 4.79+0.01 4.80+0.02 4.90+0.01 4.95+0.01
2 4.80+0.02 4.78+0.01 4.75+0.02 4.71+0.03 4.83+0.01 4.84+0.01
3 4.70+0.05" 4.60+0.01% 4.58+0.00™ 4.49+0.04° 4.76+0.01% 4.80+0.00°

Y'B-1: B. minimum KK-1, B2: B. cholerium KK-2

? Concentration of ginseng in yogurt
abede
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24 Bifidobacterium€ o] &3 QA a7 =E AW

7t 1294l E 0.77%, 1599 0.72%=2 Ak
B. cholerium KK-2RT}+ B minimum KK-1 %=
minimum KK-13} B. cholerium KK23 &% wgsto
dEAIZ 8FEEY A=V} FUhsRen ity &
7t F=7F €48 A=rt F/1Si%th Han MI ¢}
Lee YK(1993)2 Fu Q7 E2Edi A% ¥WAS 0.7~
120%= BIF¥H3 Kim KH 9 Ko YT(1993)= &,
uel, @ 9 844 P/ aT=Ee FAEL 4%
0993, 0993, 0947 L 0947%= BIsT glo] A
T 27 AW B7h aT2EY RS fAbeA
2378

3. QIMQTEEQ Mg

Q¥ oF2ES PFFE Table 5904 M upgh
Zo] 159 AZste B¢ ARz e 752
399 o) Fele &7t FaSET. Qe A7HEHA
Re gF2E HF {149 A7 94 ted #47F
Z718t9 ey B minimum KK-122 W &AZ A4 3%
A7t aF2EY AFSFE 825, 856, 8.65 931 log
CFU/ge.2 AF 9971A ZF7tsithrt 129e& 7.34,
15€l& 7.12 log CFU[ge 2 Zastgith. B. cholerium
KK22 ©HEA7l Q4 3% J7) RTFEES AA4FE

Table 4. The titratable acidity of ginseng yogurt during 15 days of storage at 4Cc_ (%)

B-1 0 0.61+0.01° 0.82+0.01* 0.87+0.00° 0.90+0.01* 0.57+0.03° 0.50+0.00°
1 1.00+0.00%° 1.02+0.01° 1.04+0.00° 1.05+0.01° 0.93+0.04* 0.89+0.01°
2 1.02+0.00 1.0420.00 1.05+0.01 1.09+0.00 1.03+0.00 1.00+0.00
3 1.07+0.04 1.24+0.01 1.07+0.04 1.11+0.01 1.04+0.01 1.02+0.00
B-2 0 0.47+0.00™ 0.72+0.01" 0.53+0.04" 0.68+0.05" 0.43+0.00™ 0.36+0.01°
1 0.67+0.02 0.72+0.01 0.77+0.02 0.79+0.06 0.63+0.03 0.60+0.01
2 0.83+0.01 0.77+0.01 0.82+0.01 0.74+0.04 0.7420.04 0.68+0.05
3 0.96+0.04%° 0.81+0.01™ 0.83+0.02™ 1.04+0.01* 0.77+0.00° 0.72+0.01°
B-1+B-2 0 0.75+0.01 0.80+0.01*° 0.86+0.00° 0.91+0.01" 0.67+0.03 0.52+0.02°
1 1.0240.11 1.03+0.06 1.04+0.04 1.08+0.04 0.98+0.01 0.92+0.01
2 1.05+0.03™ 1.08+0.02% 1.1920.01% 1.14+0.04° 1.0320.01° 1.0020.00°
3 1.10+0.00" 1.1240.05% 1.15+0.02%° 1.20+0.00° 1.08+0.04* 1.00+0.00°
Y B-1: B. minimum KK-1, B-2: B. cholerium KK-2
2 Concentration of ginseng in yogurt
**Means in a row followed by different superscripts are significantly different at the p<0.05 level
Table 5 The viable cells of ginseng yogurt during 15 days of storage at 4C log CFU
e ' 2 b : Storage(da_vs) Co
COHC(%) E 6 . 9 15
0 5.60+0.08° 5.810.04° 6.05+0.09° 6.1110.07“ 5.17+0.11° 4.90+0.05°
B-1 1 7.94+0.06° 8.27+0.12° 8.41+0.08" 8.44+0.13" 6.48+0.15° 6.68+0.03°
2 8.16+0.04° 8.39+0.01° 8.48+0.10° 8.77+0.03° 7.16+0.08° 6.89+0.07°
3 8.25+0.11° 8.56+0.05° 8.65+0.06" 9.31+0.08" 7.34+0.04° 7.1240.10°
0 5.3140.05° 5.53+0.07° 5.87+0.10° 6.000.09" 4.69+0.03° 4.4510.05°
B-2 1 7.32+0.07° 7.88+0.04" 8.12+0.08° 8.16+0.05" 691+0.10° 4.68+0.06°
2 7.45+0.03° 7.9940.10° 8.22+0.07" 8.26+0.04" 7.09+0.09° 493+0.03°
3 7.78+0.11¢ 8.06+0.06° 8.45+0.03° 9.00+0.04° 6.88+0.06° 6.05£0.07"
0 5.90+0.06° 6.50+0.05° 6.57+0.08° 6.88+0.07" 5.95+0.06° 5.05+0.08°
B-1+B-2 1 8.06+0.02° 8.88+0.08° 9.01+0.05° 9.29+0.07 7.06+0.12° 6.48+0.09°
2 8.20+0.09°  9.03+0.12° 9.17+0.05° 9.34+0.10° 7.38+0.05° 6.95+0.08°
3 8.85+0.05° 9.08+0.04° 9.37+0.06" 9.48+0.08" 7.83+0.07° 7.2540.11°

Y B-1: B. minimum KK-1, B-2: B. cholerium KK-2

2 Concentration of ginseng in yogurt
abcdef
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-Means in a row followed by different superscripts are significantly different at the p<0.05 level
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Table 6. Hunter color “L” values of ginseng yogurt during 15 days of storage at 4°C

y Corn) Storage(days) )
Starter Conc(%) 0 3 5 5 Y 75
B-1 0 99.94+0.01°  98.61+0.01°  98.18:0.01°  98.20+0.01°  96.81+0.83°  9822+0.01°
1 92.08+0.15°  91.62+0.18°  91.18+0.12°  90.28+0.15°  89.89:0.34°  90.3420.45°
2 88.18+0.19" 88.16+0.13 86.84+0.22°  86.02+0.25° 85.48+0.13°  85.62+0.42°
3 85.28+0.18"  84.71+0.38°  84.23+0.18°  83.20£0.40°  82260.11°  83.03:0.05°
B-2 0 98.40+0.01 98.27+0.09 98.25+0.04 98.21+0.03 98.12+0.02 98.69+0.57
1 91.4340.01°  90.23+0.04°  89.88+0.43°  89.01+0.51°  89.43+0.15°  90.03x0.11°
2 86.89+0.04°  86.13+0.48°  84.90+0.85°  86.32+0.10  85.10:0.45°  87.17+0.10°
3 83.34+0.10™  82.38+0.24° 830 +0.78"°  83.31x027"  82.33+0.83°  83.80+0.48"
B-1+B-2 0 98.14+0.01°  98.15+0.05°  98.02+0.01°  99.46+0.02"  99.16+0.01°  98.22x0.01°
1 90.74+0.84°  89.81+0.14°"  89.51+0.14"°  91.83:0.01°  91.562025"  90.34+0.45"
2 86.06+0.02°  86.42:0.28™  84.76+1.22°  87.24+0.38"  87.36+047°  85.62+0.42%
3 82.8440.43 82.82+0.04 83.75+0.01 83.58+1.39 84.1210.22 83.04+0.04

;; B-1: B. minimum KK-1, B-2: B. cholerium KK2
Concentration of ginseng in yogurt

b.c, . . . .. .
shesde M&ns in a row followed by different superscripts are significantly different at the p<0.05 level
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Table v7 Hunter color a” values of ginseng yogurt during 15 days of storage at 4C

0.06+0.00° -0.3420.01° —0.0710.00C -0.05£0.00° -0.08+0.01° -0.06+0.01°

B-1 0
1 2.2440.04™ 2.60+0.10° 2.10+0.21° 2.44+0.39% 2.45+0.08%° 2.23+0.03%
2 3.3740.07 3.32+0.10 4.02+1.98 3.58+0.04 3.34+0.03 3.09+0.12
3 4.04+0.04° 4.04+0.15° 3.62+0.10° 4.20+0.19 3.98+0.07" 3.75+0.05"
B-2 0 -0.13+0.01° -0.06£0.04"  -0.07£0.02  -0.10£0.06™  -0.03+0.01* 0.03+0.10°
1 2.39+0.01° 2.51+0.02™ 2.66+0.18° 2.821+0.1° 2.61+0.03° 2.82+0.06"
2 3.39+0.06° 3.5320.11° 3.77+0.21° 3.49+0.04° 3.52+0.08° 3.39+0.01°
3 4.15+0.14 4.31+0.04 4.20+0.12 4.19+0.07 4.1740.13 4.08+0.01
B-1+B-2 0 -0.06+0.00° 0.07+0.01° 0.24+0.01° -0.04+0.01° 0.00+0.01° -0.06+0.01°
1 2.28+0.16™ 2.38+0.04" 2.61+0.02° 2.02+0.01° 2.37+0.09° 2.23+0.03°
2 3.42+0.09° 3.26+0.04% 3.66+0.14° 3.17+0.06* 3.32+0.01™ 3.09+0.12°

3 4.04+0.11° 4.04+0.01° 4.00+0.04° 3.95+0.18% 3.10+0.01° 3.76+0.04"
Y B-1: B. minimum KK-1, B-2: B. cholerium KK-2 '

? Concentration of ginseng in yogurt

%% Means in a row followed by different superscripts are significantly different at the p<0.05 level

Table 8. Hunter color “b” values of ginseng yogurt during 15 days of storage at 4°C

. . . Sl Storage(days) - = L e

c o : ,

s o O 6 5 0 OE
B-1 0 0.21+0.02° -0.57+0.02° -0.20+0.02° -0.26+0.02° -0.24+0.04% -0.22+0.02%
1 10.82+0.10° 11.73+0.14° 9.58+0.46° 10.62+0.99" 10.9340.12° 10.28+0.61™
2 15.36+0.13" 15.64+0.25° 13.77+0.62° 15.78+0.29" 15.39+0.08% 15.08+0.29"
3 18.39+0.11° 19.06+0.23" 16.97+0.11° 18.50+0.36" 18.39+0.15" 17.78+0.27°
B-2 0 -0.09+0.01° -0.23+0.03* -0.25+0.03° -0.32+0.12° -0.22+0.01° -0.91+0.80°
1 10.59+0.01°¢ 11.23£0.08° - 11.40+0.56° 12.51+0201° 11.9040.15° 11.21+0.15°
2 15.69+0.03* 15.1320.41% 15.87+0.95" 15.37+0.04* 15.88+0.70° 14.23+0.05"
3 18.70+0.96*° 18.86+0.34" 17.76+0.57"  17.78+0.45% 18.64+0.48*° 17.34+0.50°
B-1+B-2 0 -0.20+0.03° 0.45+0.06" 0.3410.01° -0.53+0.01° -0.42+0.01° -0.22+0.02°¢
1 12.01+1.28° 12.50+0.26" 12.60+0.08° 11.43+0.03° 11.87+0.12* 10.28+0.61°
2 16.17+0.98° 16,09+0.42° 17.66+1.86° 15.78+0.28° 15.95+0.45° 15.08+0.29"

3 20.02+0.65° 19.60+0.27%" 19.77+0.05" 18.52+0.79° 18.94+0.12% 17.78+0.28°
Y B-1: B. minimum KK-1, B-2: B. cholerium KK-2
% Concentration of ginseng in yogurt
44 Means in a row followed by different superscripts are significantly different at the p<0.05 level
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