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Manufacture of the Red Ginseng Vinegar Fermented with Red Ginseng
Concentrate and Rice Wine, and its Quality Evaluation
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Abstract The objectives of this study were to manufacture the red ginseng vinegar based on rice wine and red ginseng
concentrate (RGC) using Acetobacter aceti and to evaluate its quality with remaining crude saponin contents and sensory
score. The maximum prosapogenin (ginsenoside-Rh1, Rh2, Rg2, and Rg3) content in RGC regarding ginseng was obtained
from such processes as steaming, drying, and extraction. When RGC was added into a rice wine in the range of 0-1%
before acetic fermentation, pH decreased slowly during 20 days depending on RGC contents, but total acidity was not
dependent on RGC contents. Compared to the crude saponin content (71.75 mg/g) of ginseng vinegar added RGC after
acetic fermentation, the fermentation with RGC produced a lower crude saponin content (16.95 mg/g) in red ginseng
vinegar. Sensory scores such as odor, taste, and overall preference, however, vinegar fermented with RGC were higher than
those of vinegar added RGC after acetic fermentation.

Keywords: Acetobacter aceti, red ginseng, vinegar, acetic fermentation, ginsenoside

M = 2z Azl Fatoluvt 24k Hrlsle] 24 HEE Faske o
THUE 39 Az 34 7|28 Hrtele ¥ A4k
Azl Az AP HAED 87 WA SIS LFE doHA T Z2EAC Bt FuldA FEoRE Holth iFre] T4t
o] ek =z H3hE 3, FAHtgrE doju oekgoe] Als) FE5NL anti-fungal ZHE-(13)yS dhod 2% < Acetobacter 2]
HHA 24RE Aske etk Hixe A dERAxe Hx e Asfste] ARl Az Gl e 2z A wstet &
b &, R 2 g 55 ARSEt Alxdke @EHRE T n M3tE dodls HAde w5 4] 0.15-05% =S ¢
Helo] 9oyt FHIZole Fdo] Sl ko] grE Yz AR Fn Az & Az Hrel AFS Sl 9l
A zol gk &|Rbe] o] A oA AL Y= AAFolth F wab B A¥e F A prosapogenin(ginsenoside-Rh2, Rhl,
X Az At #H] £X, IR &, g o, v|v wb Rg2 % Rg3) Aol Zstd T4 5598 02-1% HAE 24
A, g3t 23} F(1,2) 2 71540] vFetaL Fvvt ot A2 U Aol Hrlete] asEe] 4k $F3 FAl LEAIK 4
Gt AFAE o §3 I AxAZE A0 2 4 AFS o Z Az 78T 24HE WHEo] W= Acetobacter w52 243
|3 A2 AF@E XT3 HeokS), F3k2ke), WA (s o] MIX= P golEyrt. B HFE Az T4 5
tFst 4 ARE o] &S Axd77E Eds] I Tt ANs Hriste] Az 4t Azt 4 FFAS 24 LEG
S, o AshrE8), HAE AE BE 9 Sk 5 i AFE Hrlste] Alxdt 4 L& A Az ZAxY T
2+8-9), 3 (1052 7K Qlatelv E4Hs dEE % < vl Al 24t w59 L Aol mE 4t Az &
Z A7 @A AAETZ Ak Ann F(11)2 4 Fols 85 Brsl At ik
WEAA 4 FoPEE AxIeT Ko 5122 it FF
B o8& it AxE AT ey e dFES = ol dHid
*Corresponding author: Byung-Yong Kim, Department of Food Sci- M= .
ence and Technology, Institute of Life Science & Resource, Kyung = A 0115 2010 7B Lrfelx g od = s AL
Hee University, Yongin, Gyeonggi 446-701, Korea L3 TS AR & FES Y8 HE FAHL o8y

Tel: 82-31-201-2627

Fax: 82-31-202-0540

E-mail: bykim@khu.ac.kr

Received December 6, 2011; revised February 9, 2012;
accepted February 13, 2012

179

o Z:/\}iﬂ Sk B8 Y3l diethyl ether®t n-butyl alco-
hol(Daejung, Siheung, Korea)& ARE-3t3A3L HPLC &4& 913l
acetonitrile(ACN), isopropylalcohol(IPA), water(HPLC grade)E J
Baker(Phillipsburg, NJ, USA)IlA 915t AME-s1 T
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Table 1. Medium composition for isolation of Acetobacter aceti
ATCC 15973

Soild medium Liquid medium
Mannitol 25¢g Mannitol 25¢g
Yeast extract S5g Yeast extract S5g
Agar 15¢g Glycerol 10 mL
Peptone 3g Peptone 3g
Ethanol 30 mL Ethanol 40 mL
MgSO, - 7H,0 02g MgSO, - 7H,0 02g
Distilled water 1L Distilled water 1L
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Table 2. Changes in ginsenoside contents during the steaming, drying and extracting process

B Ginsenoside contents (mg/g, dry wt) ps"
Condition
Rh2 Re2 Re3
Control N.D? 0.154+0.01 N.D 0.154
100°C-2h 0.065+0.01> 0.227+0.02 0.329+0.03 0.029+0.02 0.911
Steaming 100°C-4h 0.096+0.02 0.305+0.01 0.458+0.03 0.522+0.05 1.381
100°C-6h 0.115+0.02 0.595+0.02 0.813+0.02 1.306+0.03 2.829
100°C-8h 0.101£0.01 0.521+0.03 0.669+0.09 1.290+0.02 2.581
. 70°C-12h 0.105+0.00 0.557+0.05 0.707+0.04 1.213£0.06 2.582
Drying 70°C-36h 0.113+0.01 0.5440.05 0.802+0.03 1312+0.05 2771
60°C 0.089+0.01 0.568+0.01 0.825+0.03 1.175+0.02 2.657
80°C 0.102+0.00 0.593+0.01 0.863+0.04 1.315+0.03 2.873
Extracting EtOH 30% 0.049+0.02 0.479+0.05 0.629+0.04 0.602+0.09 1.759
EtOH 50% 0.054+0.01 0.557+0.01 0.636+0.03 1.047+0.03 2.294
EtOH 90% 0.100+0.01 0.547+0.03 0.646+0.03 1.148+0.05 2.441

DProsapogenin: Ginsenoside-Rh2+Rh1+Rg2+Rg3
IN.D: Not detected
»Values represent the mean+SE (n=3)

*Sample steamed at 100°C for 6 h was dried at 70°C for 24 h and extracted with EtOH 70% solvent at 70°C.
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Table 3. Growth of isolated A. aceti ATCC 15973 with different
ethanol concentrations in solid medium
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Table 4. Growth of isolated A. aceti ATCC 15973 with different
ethanol concentrations in liquid medium

Time Time
Alcohol (%) Alcohol (%)

24h 48 h 72h 24h 48h 72h
Con" +2 ++ -+ Con" +2 ++ +++
1 + ++ +++ 2 + ++ +++
2 + ++ +++ 3 + ++ +++
3 + ++ +++ 4 + + +++

4 - + + 5 - + +

5 - - - 6 - - -

UCon: solid medium containing non-alcohol
Symbols: +++, excellent growth; ++, good growth; + weakly
growth; -, no growth.

UCon: liquid medium containing non-alcohol
ISymbols: +++, excellent growth; ++, good growth; +, weakly
growth; -, no growth.
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Fig. 1. Changes in pH during acetic acid fermentation with
different concentrations of RGC.
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Fig. 2. Changes in acidity during acetic acid fermentation with
different concentrations of RGC.
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Fig. 3. Crude saponin contents in ginseng vinegar fermented
with different RGC concentrations. F1, Fermented with 1% red
ginseng concentrate (RGC); F2, Fermented with 0.8% RGC; F3,
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Fig. 4. Colors of ginseng vinegars made with different RGC
concentrations before and after fermentation. A, Rice vinegar B,
Fermented with 0.2% red ginseng concentrate (RGC); C, Fermented
with 0.4% RGC; D, Fermented with 0.6% RGC; E, Fermented with
0.8% RGC; F, Fermented with 1% RGC; G, Added 1% RGC after
acetic acid fermentation.

Table 5. The sensory evaluation of red ginseng vinegar

Red ginseng vinegar

Control" A B

Color 3.732 6.87° 5.73°

Intensity ~ Ginseng odor ~ 2.53° 5.8 627
Sour taste 7.53¢ 6° 6.53°

Color 5.07° 5.8%® 6.33°

Prefi Odor 4.13¢ 6.0° 7.07%
FEITENCe Taste 4.14° 6.07" 707
Overall 3.93° 6.36° 7.14%

UControl, Not treated rice vinegar; A, Added 1% RGC to rice vinegar
after acetic acid fermentation; B, Added RGC to rice vinegar before
acetic acid fermentation.

YMeans with the same letter in each column are not significantly
different (p<0.05).
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