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In the present study, we screened suitable yeasts for wine fermentation and evaluated the fermenta-
tive characteristics of Saccharomyces sp. BCNU 6006 and its anti-oxidant activities. Firstly, various
yeasts were isolated from Makgeolli, fruits, and fermented foods. Then, the preliminary selections of
suitable yeasts were made using an enzymatic activity assay of glucosidase, glycosidase, protease and
tolerance to ethanol and SO,. In addition, the production of biogenic amines and hydrogen sulfide
was also monitored. The 9 yeast strains initially selected were determined to belong to the genera
Saccharomyces and Kazachtania phylogenetically. We investigated the optimal conditions for wine fer-
mented with black garlic juice (BGJ). The optimal conditions of alcohol fermentation using BGJ] were
26 brix, 28°C, and 10 days. Finally, the fermentation products of black garlic wine (BGW) fermented
with Saccharomyces sp. BCNU 6006 exhibited 15.03% ethanol, 12 brix of sugar, and pH 4.01. The con-
tents of total polyphenol, total flavonoid, tannin, and 5-HMF compound of BGW were 3.85 mg/ml,
0.51mg/ml, 590 mg/ml, and 0.07 mg/ml respectively, lower than that of BG]. DPPH radical scaveng-
ing activity, ABTS radical scavenging activity, and reducing power of BGW were 90.77%, 95.20% and
1.261 respectively, lower than that of BGJ. Superoxide anion (O™) radical scavenging activity was
94.42%, higher than that of BGJ. Based on the above results, the industrial potential of Saccharomyces
sp. BCNU 6006 as a wine-making yeast was confirmed in the present study.
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Table 1. Enzyme activity, tolerance and H,S production of yeasts isolated from Makgeolli, fruits and fermented foods

BCNU BCNU BCNU BCNU BCNU BCNU BCNU BCNU BCNU  S.cerevisiea

6001 6002 6003

6004

6005 6006 6007 6008 6009  Fermivin

Enzyme activity of
B-Glucosidase 4 4.25 3
Protease - - -
Glycosidase - - -

Amino acid decarboxylase
Try3> - - -
Lys - - -
Leu - - -
Phe - - -
Trp - - -
His - - -

Tolerance
5% ethanol
10% ethanol
15% ethanol
10mg/ml SO2
20mg/ml SOz
40mg/ml SOz
60mg/ml SO2

Production of H2S

Tat + + + 0+t
+ 4+ 4+ 4+ 0+ o+
+ 4+ 4+ 4+ 0+ o+

+ +

+ o+ 4+ 4

25 2.5 2

+ 4+ 4+ 4+ 4+ 4+ 4+ o+
+ + + 4+ + + +
+ + + 4+ + + +

+ 4+ + 4+ 4+ 4+ o+

e+ e+

YB-Glucosidase: fluorescence zone (mm)
R positive,-: negative

Tyr Tyrosine, Lys: lysine, Leu: Leucine, Phe: Phenylalanine, Trp: Tryptophan, His:

R growth -1 no growth
H:S production: -, no color; +++: strong brown

Histidine
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ghole YutA o & 50, Hylste]l WEE AZEH, HE
7 4EE 9} BE 914%9 oehs FFS 7};]7] uﬂg

712, §H-g Aol 25 ml9] 10% trichloroacetic acid 7}t 5029} et g Aol B8, 9] HF 7
HHS& FE A7 5, 3,000 goll A 587F ?J’E] Bty 5o © 10% ©]’4< ethanol W47 60 mg/ml SOZOH o 3
A5 ZfFel 05 mle) 01% FeClhs E§ 3t 700 nmol W* Hfshe 202 yeyon, BCNU 6006, BCNU
A FREE SASATL7. 6007, BCNU 6008, BCNU 6009 &2+ Al# &2 S, cer-
evisinge Fermivin®} f+AHgt ethanol WA & H#3t= 2S &9l
gof gpelojuf 7 Az A&l 7Hsd AlE ARHY
A Saccharomyces sp. BCNU 6005
Saccharomyces sp. BCNU 6007
Saccharomyces cerevisiae AY046146 T
Saccharomyces sp. BCNU 6007
Saccharomyces sp. BCNU 6008
{ Saccharomyces cariocanus AY046147 T
Saccharomyces paradoxus AY046148T
Saccharomyces mikatae AY046149 T
Saccharomyees arboricolus EF580917 T
Saccharomyees arboricolus EF580917 T
| Saecharomyees bayanus AY046152 T
ISacclmrom_\fces pastorianus AY046151 T Fig. 1. Phylogentic tree based on 185 rRNA
— sequence of the selected 9 yeast
0.001 strains isolated from Korean ferment-
B Kazachstania sp. BCNU 6001 ed food and Makgulli. Bootstrap val-
Kazachstania servazzii AY046153 ¥ d £1.000
Kazachstaniasp. BONU 6004 ues expressed as a percentage of 1,
Kazachstaniasp. BCNU 6005 replications were given at the branch-
Kazachstania sp. BCNU 6002 ing points. The scale bar represents
Kazachstaniasp. BCNU 6003 1% sequence dissimilarity. T exhibits
Kazachstaniaaerobia AY582126 T : :
Kazachstaniasolicola AY582128 T type strain, A) phylogenetic tI:ee of
Saccharomyces sp., B) phylogenetic tree

0.005

Kazachstaniaunispora AY046154 T

of Kazachstania sp.
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AR A o] Fad A0E Hop Wiigo] 53
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fEtE dHs &3
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WA 2 2ol 4% AR 3 755 st dg

OBCNU 6001 BBCNU 6002 EBCNU 6003 mBCNU 6004 BBCNU 6005
BEBCNU 6006 EBCNU 6007 BBCNU 6008 @BCNU 6009 B Fermivin

Absorbance at 600nm

5% ethanol

FZ0 £ = pey

15% ethanol

Concentraion

Fig. 2. The growth of selected strains at various ethanol concentrations. Selected yeast strains were pre-cultured at 28°C for 24
hr. Pre-culture were inoculated into YPD medium at various ethanol concentrations and were incubated at 28°C for 72
hr. Each growth was determined by optical density at 600 nm.

OBCNU 6001 @BBCNU6002 EBCNU 6003 mMBCNU 6004 @BCNU 6005
BBCNU 6006 BBCNU 6007 BBCNU 6008 BBCNU 6009 B8Fermivin

Absorbance at 600nm

BlEjElEiEiElEElE]

20% glucose

40% glucose

Concentration

Fig. 3. The growth of selected strains at various glucose concentrations. Selected yeast strains were pre-cultured at 28°C for 24
hr. Pre-culture were inoculated YPD medium at various glucose concentrations and were incubated at 28°C for 72 hr. Each

growth was determined by optical density at 600 nm.
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Ethanol production by selected wild type yeast strains
and commercial yeast. Saccharomyces sp. BCNU 6006-
6008 and Fermivin were pre-cultured at 28°C for 24 hr.
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according to initial sugar contents during Alcohol fer-
mentation. A: Ethanol contents according to the period,
B: Sugar contents according to the period. Saccharonyces
sp. BCNU 6006 was pre-culture at 28°C for 72 hr. Pre-cul-
tured yeast was inoculated into black garlic juice at vari-
ous sugar contents. Ethanol contents were measured us-
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. Change in ethanol and sugar contents in Black garlic wine
according to initial temperature during Alcohol fermen-
tation. A: Ethanol contents according to the period, B:
Sugar contents according to the period. Saccharonyces
sp. BCNU 6006 was pre-culture at 28°C for 72 hr. Pre-cul-
tured yeast was inoculated into black garlic juice at vari-
ous temperatures. Ethanol contents was measured using
Dichromate method, brix was measured using a saccha-
rimeter.
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Fig 7. Comparisons of DPPH, ABTS, superoxide radical scavenging activity and reducing power of Black garlic wine and juice
at different concentrations. A: DPPH radical scavenging activity, B: ABTS radical activity, C: Superoxide radical scavenging
activity, D: Reducing power. BGW : Black garlic wine, BG] : Black garlic juice. Scavenging activities of DPPH, ABTS, Superoxide
radical and reducing power were evaluated in the presence of BGW and BGJ. After BGW and BGJ at various concentrations
was reacted with each radical, optical density of each reaction mixture was measured at a 517, 734, 650 and 700 nm.
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A& DPPH, ABTS,

Table 2. Quality properties of black garlic wine (BGW) and black
garlic juice (BGJ)

BGW? BGJ?

Total polyphenol (mg/ml) 3.85+0.12 3.76+0.12
Total flavonoid (mg/ml) 0.51+0.02 0.52+0.06
Tannin (mg/ml) 5.90+0.05 6.32£0.23
5-HMF (mg/ml) 007003 0.25+0.003
Brix 12+0.00 26+0.00
pH 4.01+0.01 4.00+0.00
Ethanol (%) 15.0340.05 0

YBGW: Black garlic wine
BGJ: Black garlic juice
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