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Preparation and Quality Characteristics of Yogurt Added
with Cultured Ginseng
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Yogurt base was prepared from whole and skim milk added with 0.5~2.0% (w/v) of cultured ginseng ethanol
extract and fermented with lactic acid bacteria (Streptococcos thermophilus : Lactobacillus bulgaricus =1:1) at
37°C for 24~30 h. Quality characteristics of the yogurt were evaluated in terms of acid production, number of
viable cells, viscosity, and sensory property during lactic acid fermentation. Total contents of amino acids and
some organic acids were analyzed. Addition of cultured ginseng extract stimulated the growth of lactic acid
bacteria, and enhanced acid production and viscosity of yogurt. Total contents of amino acids of 0.5% cultured
ginseng-added yogurt were higher than control group before fermentation, whereas glutamic acid, cysteine,
valine, and phenyalaine contents increased after 30 h incubation. Contents of lactic, citric, and formic acids of
0.5% cultured ginseng-added yogurt increased during fermentation for 24 h, whereas decreased thereafter.
Sensory scores of yogurts added with 0.5 and 1% cultured ginseng extract were significantly higher than other
groups in taste and overall acceptability. When cultured ginseng yogurt was kept at 5°C for 15 days, its quality-

keeping property was relatively good.

Key words: yogurt, cultured ginseng, lactic acid bacteria

H, oM E QF2E 9l ojo} fAleE AFe
AT ol B AL a7t ket ok 2y
2w gjote] F5, AR, AEY

| et AFe] 540l ther] Wil Ao FE 9

*Corresponding author : In-Seon Lee, The Center for Traditional
Microorganism Resources, Keimyung University, Daegu 704-701,
Korea

Tel: 82-53-580-6440

Fax: 82-53-580-6447

E-mail: inseon@ymu.ac kr

235

RlFe] 71zl A3 AF A
2ol 71e4cl IR s TFd Feje] 87EE
7h AA Z=el A s ok el E o Fe] 8
TEEZF ANEA glon 0% A RTEET F55
FAL oLy, o FHE
AL a7=ETE AR
F7ketaL sle FAlelth
g Qare fEueks R Tl o8 T 3%
715 7R AR AR olSEHL A= tiEAR

AR
T, T

s}

o, Al FFol
AAH L AT,
o old 4t Al RS



236 S E 1812 A 35 A A 2 5 (2003)

T B AX g Ve S PENEIE ol gF A4 W
F ALl dig Aot Y ok AE ulge ¢8|
A Qlate] Bl callusE F=31, ©]E A w¥ske
AL callus cellS SH3A FFE A= WH-E7)oA wieks)
= AoE, o] 7[&E o8 oy AFE] dFHo] MX
Hj el oJgt A AR BAATD, A4k oiF Ak
2 ginsenoside “JAHEY, FoFaol o)k QA4 ALk A W
QHO FE BIHI Ut o)FA R A4S A1)
2t atn, 53] w20 ol £EE 5 Qo] A
HiQlAtell ®lsl) 2 7)zke] ©EELL, s Hid AENRS-
71olA vk o2 WEae ot FFE Ed - Jon,
i A EFo)] mel 54 ginsenoside FHFS =Y F AE
o]Fo] UG ol T o]HE TEF U AN ¢ EH
ginsenoside® ¥Ao Hof oE, AFHIAF ¢ A4t
FTHE 9 &8o] o JiiHr.

mEks B ApoA= Qe HlE] £ute] Pl 7)E %
Y F dor HAFo|dA AFPFTHozne ¢5
S AEE THRE 7R WG QAR Frist R FEE
Z8b7] fla AA ol WY FEES TEER
7H QFEES AXT v, W FEEY F7bt

l

o o
H

) 5T 2 A, AT, f71, oluledt 3 ol

4 54 ¥ #5% 540 VRE 9 Svugic)
e Uy

NE]

PERY JJARE AESH FBET GVE B A
A % YARRE FYS QFRE Az 12 ASS
Hom, WY A FHYSR FUAAAEAA Aol
2Bt AgIA,

Alze| =X

A4S oEE 80%, FE2E 85°C, A Feh F
FEPOE 33 ¥ FEITE FEE2 o 7R (whatman
No. 3, Englandy& ARMg-3to] 23] oJ3}8}3L rotary evaporator
(Buchi R-3000, Japam)2 &% § FAZZY A3l

AR 2F

STFEES AXSE Y&l AFEE FFE Lactobacillus bul-
garicus(KCTC ~ 3188)}  Strepcoccus  thermophilus(KCTC
3658)E 1:12 &gt ARR-sth 2429 #F= Lacto-
bacilli MRS broth(Difco, USA) &%, v/v)3IaL 37°Co
A 247M7F F2t 33 AltiegaEte ARS-3H o)

HjolAl EEE I eFEE9 XX

Hjorol st 58 Hrt QFE2EE AXES GRS
< 71AE Ao dREH ARERF) ARl WY
1o 225 22 05%, 1.0%, 1.5% 283 2.0%E F
7tale] AT ol PR IS 14%=E XA,
homogenizer(Nihonseiki Kaisha Ltd., Japan)® 2¥7} #33}
AlZL 3, 121°C, 1587 29t Atste] 40°C= 23] FAd

< 2%(vIvHIEE HE s 37°ColA ZRA A

pH ¥ H¥ME &3

HFA FE2E H7t QFEES pH ¥ A A= ¥
E F AANAERN Rt aAEE A SiEl A Az
2 QFEEE 1ml¥ HslY FFHFF 9mlE JHE
0.01 N NaOHZ pH 83074 A3l 2oz 3319
o, 985 pHE pH meterMetrohm Lid., SwitzerlandyE ©|
g3t ATt

AAAE (%)=
0.01 N-NaOH 4AE X001 N-NaOH factorx0.09 .

100
A 5% H(gram)

e 3

AR FEE A/t QFEES Ha Y F AdT ¥
s= 109 sEo= A% 5 150 ulE Lactobacili MRS
broth agar(Difco, USAYE 3 vix]o)] =& F 37°ColA 724
7v wiFsle] vebd 84 colonyS Al$+3+e] CFU(colony

forming unitymLZ YERY AT

Mz &8

R FE2E HAVF 72EY] 2aRY T A= W
ste AIZEE 60mLE FHE F, 0°ClAM 24X AR
uAEY] B5g FAANL FEI] IFEE IEAT)] 9
3 8~9°CE A 81HA] Brookfield viscometerMODEL LVT
DV-1, Brookfield Engineering Lab. Inc., USA)2] 29l spindle
S AMEE 50mpmollA 1% AH F H=E ST

& olol=tt B &%

gAY F2E A7 RFEES F oAt FF BY
& QTEE 1g9 3] 6N HCl 10 mLE £3)-& Alg ol
YWy davkaz 187 FAY F 988kl 110£10°CHA
N SAFESAT O, A EAA dake AASIT
AE FRTE &% = AQ2AA F/HRT 10mLel =
0.45 um membrane filter2 A7 TR olv|:At 2HE
27](Auto amino acid analyzer, LKB 4151 Alpha plus)®
A3kt

[\8)

A

714 2y

STEEY FdHE A7t HElE AR f8 AR
£ HgF el @ o] 24 (deionized watenZ 5u] 3]
187 E80] FI 4°C, 12,000 rpmellA 1087 FAEE
slo] Ao AFHS Sep-Pak Cl8 catridge(Waters Co.)oll ¥
0.45 um membrane filter® &j7}sle] HPLC £
ARG T B2 f7IRe e AL FAL o4
EL, A%, Z2u4he ARG oH, HPLC #4271

BN =A

W FE2E AV QFEES AL 2447 ¢S
2zd 7o) NRE Scd nBHEA 159 5 3
7oz pH, AANE a8y Aarg 2l vwslsio).



Hiekelak g e A2 © £ B4 -

Table 1. Operating condition for HPLC analysis

Instrument: KNAUER, Germany

Column: uBondapak C18 (300 mm X 3.9 mm)
Detector: KNAUER K-2501 UV detector (210 nm)
Mobile phase: 10 mM KH,PO, (pH 2.32 with H,PO,)
Flow rate: 0.6 pL/min

Injection vol.: 10 uL

Column temp.: 20°C

Sample temp.: 20°C
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Table 2. Effects of additive cultured ginseng on the yogurt pH and titratable acidity (TA) during lactic acid fermentation

Incubation time (h)

Groups"
0 6 12 18 24 30

Control 5.87%2 517 4.60* 4.33* 4.20° 4.08*

0.5% 578" 507" 4,53% 420 4.09° © 400

pH 1.0% 575 5.05% 4.50° 4.16™ 4.06° 3.97%
1.5% 5.69% 5.00% 4414 4.14% 4,034 3.96°

2.0% 5.68° 4,964 4.46° 4.10° 403° 3.96%

Control 0.29¢ 047¢ 0.64° 0.85¢ 0.98¢ 1.09¢

0.5% 0.32° 0.55° 0.75° 0.96° 1.09° 1.17°

TA (%) 1.0% 0.34° 0.57" 0.78™ 0.99% 1.13% 1.25°
1.5% 0.35® 0.61° 0.83¢ 1.04% 1.18° 1.29%

2.0% 0.36* 0.59® 0.79 1.06* 1.31* 1417

UControl: Whole milk+Skim milk, 0.5%: Control+0.5% cultured ginseng, 1.0%: Control+1.0% cultured ginseng, 1.5%: Control+1.5%cultured

ginseng, 2.0%: Control+2.0% cultured ginseng.

YDifferent superscripts in the same column indicate significant differences between groups at p<0.05 by Duncan's multiple range test. Median

values of six replications.
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Fig. 1. Effects of additive cultured ginseng on the viable cell
counts of yogurt during lactic acid fermentation.
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Table 4. Contents of amino acids in yogurt added with cultured ginseng during lactic acid fermentation

Table 3. Effects of additive cultured ginseng on the viscoity of

yogurt during lactic acid fermentation " (unit: cp)
Incubation time (h)
Groups
12 18 24 30

Control 2.00°%P 56.60° 242.40% 370.80®
0.5% 2.40¢ 44.60% 254.00° 221.87°
1.0% 4.00° 188.20° 352.00° 367.60"
1.5% 13.93° 350.87% 429,00 449.60°
2.0% 3543 401.00°* 431.57° 493.13*

UDifferent superscripts in the same column indicate significant
differences between groups at p<0.05 by Duncan's multiple range test.
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o 30417 W FolE 05% H7kEAA el s
glutamic acid, cysteine, valine, phenyalanine 3T S7HE$
3, 1.0% F7FEe] 7% glutamic acid, cysteine, phenyala-
nine, histidine $F%0] Z7}EI o} ThE olwAtE e a
At} ole ity STEE ARA] wFdate] A7t
2 QFEES A 47 A Aol dxdid FIH
Jonz o|F opp|iitEo] WY ZAAFe] EFol H
gt b A S mokE ASE AzEe] A 223 1.0%
AR S WAL BAIGo] 45 ot At A9
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(Unit: mg/100mL)

) Oh 30h
Amino acid .

Control 0.5% 1.0% Control 0.5% 1.0%

As:p_. 25.86 2590 24.76 24.15 2354 22.62
Thr. 15.67 16.09 1595 15.64 14.74 14.08
Ser. 18.69 18.53 17.41 17.42 16.70 15.87
Glu. 90.50 96.28 96.42 81.81 86.69 89.09
Pro. 36.29 36.50 34.46 34.86 32.86 31.12
Gly. 8.02 8.60 8.42 7.79 7.53 7.40
Ala. 13.59 14.02 13.32 13.29 12.93 12.40
Cys. 1.80 1.85 1.80 175 2.28 3.68
Val. 21.96 2222 20.93 20.53 21.21 19.27
Met. 10.20 9.99 9.09 941 9.15 8.40
Te. 16.81 16.96 15.14 15.06 14.37 13.64
Leu. 40.40 40.83 38.12 37.56 35.69 33.96
Tyr. 20.74 20.17 18.97 18.08 17.38 17.67
Phe. 23.17 25,29 2620 20.30 21.96 26,08
His. 11.84 12.29 11.65 975 951 10.89
Lys. 29.04 29.81 27.96 26.15 2542 25.11
Arg. 12.34 12.44 12.10 11.62 11.57 11.26
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Table 5. Composition of some organic acids in yogurt added with cultured ginseng during lactic acid fermentation

(Unit: mg/100 mL)

Incubation time (h)

Organic acid Groups
0 6 24 30
Control 10.34 820 341 323
Formic acid 0.5% 93.02 65.98 107.72 86.48
1% 177.12 157.96 174.42 179.18
Control 3.20 16.21 75.05 81.28
Lactic acid 0.5% 9.09 20.44 135.21 118.65
1% 12.33 32.62 129.83 140.92
Control 1.92 0.65 7.84 9.73
Acetic acid 0.5% 6.86 3.00 1241 13.46
1% 7.35 4.74 10.60 13.73
Control 8.49 10.25 7.31 2.07
Citric acid 0.5% 65.86 46.39 76.92 50.58
1% 116.05 92.59 111.06 104.08
Control 6.13 6.75 3.29 1.69
Propionic aicd 0.5% 22.67 12.11 521 2.37
1% 37.70 21.69 6.43 3.90
Table 6. Sensory scores of the yogurt added cultured ginseng after lactic acid fermentation
Groups Color Flavor Taste Mouthfeel Aftertaste Overall acceptability
Control 3.10%D 3.00° 2.10°¢ 2.80° 2.10° 2.90%
0.5% 3.50° 2.80° 3.20° 3.30° 3.200 3.20°
1.0% 3.60° 3.107 2.80% 2.90% 3.00* 3.00°
1.5% 270" 2.20~ 2.10° 2.30° 2.10 2.10°
2.0% 2.20° 1.80° 2.60° 2.10% 2,00 1.90™

UDifferent superscripts in the same column indicate significant differences between groups at p<0.05 by Duncan's multiple réj;ge test.
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Table 7. Changes in quality of yoghurt added cultured ginseng during storage at 5°C

Period of storage (days)
Groups

0 3 6 9 12 15
Control 441 439 438 435 435 435
0.5% 4.18 4.17 417 4.15 4.16 4.15
pH 1.0% 4.10 4.08 4.08 4.08 4.10 4.09
1.5% 4.05 4.04 404 4.05 4.06 4.06
2.0% 401 401 4.01 4.02 4.02 404
Control 0.81 0.82 0.83 0.87 0.98 1.04
. o 0.5% 0.99 0.99 1.04 103 1.13 1.22
T‘“a‘at(’};)a‘“d‘ty 1.0% 1.10 1.10 110 1.20 134 134
v 1.5% 1.14 1.16 1.17 124 1.40 149
2.0% 1.46 1.24 121 1.26 142 1.49

Control 56 60 62 66 65 64

0.5% 55 63 67 70 68 7

Ygg{‘;’ ;eiloizlui‘; 1.0% 71 78 81 84 88 86

1.5% 74 76 80 87 94 95

2.0% 77 82 81 93 9% 08
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