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Abstract

Blueberry juice extraction (JE), hot water extract (HE), and 50% ethanol extract (EE) were fermented with Lactobacillus plantarum
CGKW3. We investigated the quality characteristics and antioxidative activities of yanggaeng prepared with different amounts of
fermented blueberry extract (JE, HE, EE). The viable cells in fermented HE was higher (7.49 log CFU/mL) than JE (7.28 log CFU/mL)
and EE (6.99 log CFU/mL), during the fermentation period. The viable cells and acidity in yanggaeng increased significantly with
increasing levels of fermented blueberry extract (p<0.05). In terms of color, the lightness and yellowness decreased significantly, but
redness increased with increasing levels of fermented blueberry extract. In the texture profile analysis, control showed the highest result
in hardness. Cohesiveness did not show significant differences, according to amount of fermented blueberry extract. The springiness
decreased with the increasing levels of fermented blueberry extract. Antioxidant activity, which was measured by DPPH and reducing
power, was significantly higher than those of control; and it increased proportionally according to the amount of fermented blueberry
extract. Anthocyanin contents were increased proportionally with the increasing levels of fermented blueberry extract. Sensory
evaluation showed that the color, taste, flavor, texture, and overall acceptability of yanggaeng containing the JE, HE, and EE were

higher than those of the control.
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Fig. 1. Changes of growth and pH during ferment of L,
plantarum CGKW3 in pressed juice extraction, hot water
extract, and 50% ethanol extract from blueberry at 37°C for
72 hr. JE; Juice extraction, HE; hot water extraction, EE; 50%
ethanol extract, ®; JE cell growth, O; JE pH, a; HE cell
growth, A; HE pH, =; EE cell growth, o; EE pH,

stom, wa & ik AzhE A 9 pHE Fig. 19
eI 27] 0AIZFelA 9] A<+ 5.86~5.93 log
CFU/mLe| o™ vk 1241 B 24413 0] A3t w
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Table 1, Formular for yanggaeng with different levels of

fermented blueberry extract by lactic acid bacteria Q)
Ingredients Control” BE100” BEI150” BE200”
White dregs 300 300 300 300

Water 300 200 150 100
Fermented blueberry 0 100 150 200
Sugar 90 90 90 90
Agar 9.85 9.85 9.85 9.85
Salt 0.15 0.15 0.15 0.15
Total 700 700 700 700

Y Control: yanggaeng added with 0% fermented blueberry extract.

Y BE100: yanggaeng added (100 g) with fermented blueberry
juice extraction, hot water extract, or 50% ethanol extract.

Y BE150: yanggaeng added (150 g) with fermented blueberry
juice extraction, hot water extract, or 50% ethanol extract.

Y BE200: vanggaeng added (200 g) with fermented blueberry
juice extraction, hot water extract, or 50% ethanol extract.

Table 2, Changes in viable cell, pH, and titratable acidity of
yanggaeng added with fermented blueberry extract by lactic acid
bacteria

Samples” Viable cell oH T.itr.atable
(log CFU/g) acidity (%)

Control ND? 6.30£0.01° 0.63£0.018
JE100 4.49+0.02° 5.36+0.02¢ 1.62£0.01°

JE150 4.73+0.03% 5.16+0.01" 2.16+0.02°

JE200 5.060.06° 4.94£0.01' 3.24+0.01°

HE100 5.49+0.07° 5.82+0.01° 1.62+0.01°

HE150 5.70+0.02° 5.64+0.03° 2.07+0.02°

HE200 6.17+0.30° 5.36+0.03¢ 2.16+0.00°

EE100 4.10+0.06° 5.94+0.03° 1.53+0.00°

EE150 4.54+0.17 5.74+0.02° 1.62+0.02°

EE200 4.67+0.36 5.55+0.02° 1.89+0.03¢

Y Control: yanggaeng with 0% fermented blueberry extract,
JE100: yanggaeng added (100 g) with fermented blueberry
juice extraction, JE150: yanggaeng added (150 g) with
fermented blueberry juice extraction, JE200: yanggaeng added
(200 g) with fermented blueberry juice extraction, HE100:
yanggaeng added (100 g) with fermented blueberry hot water
extract, HE150: yanggaeng added (150 g) with fermented
blueberry hot water extract, HE200: yanggaeng added (200 g)
with fermented blueberry hot water extract, EE100: yanggaeng
added (100 g) with fermented blueberry 50% ethanol extract,
EE150: yanggaeng added (150 g) with fermented blueberry
50% ethanol extract, EE200: yanggaeng added (200 g) with
fermented blueberry 50% ethanol extract.

?'ND: not detectable.

¥ Value are meantstandard deviation of triplicate determinations.
Different superscripts within a column (a-i) indicate significant
differences (p<0.05).
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Table 3, Hunter's color values of yanggaeng added with
fermented blueberry extract by lactic acid bacteria

L, a, b gt th=xael mlsf L

#2 S7FeITE B b HEEe] Wbl =

Va8 BRI dashes AL =R s 3l
£ o7

= EAOPA A4 9 ZHEA “@011 g A
AREY. HAEE e E agte EFHE fAE
BES HAUlekA &2 dEzwolAe -0 649] #h& UERY
AA9E JE200, HE200 2 EE200-2 #7138 F1loll A= 2t
Z} 429, 443, 3.612 thxTol Hl& felFow Zrlst
Aot FNEE YERE bk tixTlA 2.6602 7}
2 =gk, B2uE] fakt B E9| o] ZUlEE
JE, HE ¥ EE EE F3lol|A Aaf vrolAl= AFS et
i) o]= A3 (Lee SM & Choi YJ 2009, Kim AJ
2012, Hwang ES & Lee YJ 2013)°A % QFEA|OPIS
e A aTrl, eUAlY 9 ol YolE Ul
Az G A9, ol HAwe Hrie] IETE
HEL) FAE(b)7F o8 A FAEHL HAE@)=
Z7FHE Ae gRlsty £ dA7Aazet fARE ¢ F
AATE

-

4. po| EEY

E7uE] g EEEC] vk e B 3A
A= Table 494 2o} AEE tixT0] 0.44 kg/em®, JE
A7b Fl A 0.05~0.32 kg/em’e] WS YR,
HE &7} %780] 0.09~0.32 kg/em® 2 EE A7} %784
0.15~027 kg/em’e] MIE UEMIATE H7F wlgol u}
2 Z%=% JEIS0, HE150 % EE150014 2z} 0.32

Table 4, Textural properties of yanggaeng added with fermented
blueberry extract by lactic acid bacteria

1 Hardness Springiness Cohesiveness
Samples') Lightness (L) Redness (a) Yellowness (b) Samples (kg/cmz) (%) (%)
Control  42.54+1.15" -0.64+0.06° 2.66+0.11° Control  0.44+0.17%  110.79+10.39°  33.2646.75"
JE100 33.85+3.20° 3.1240.13¢ 2.51+0.09" JE100 0.15+0.03" 196.94+28.60°  34.55+4.82%
JE150 34.14+1.76° 3.27+0.05° 1.75+0.25° JE150 0.32+0.01° 193.29+8.62° 41.46£7.29°
JE200 25.26+1.69° 4.29+0.17° 1.19+0.13¢ JE200 0.05+0.01° 146.20£19.66"  22.61+3.69°
HEI100  39.32+2.81" 3.82+0.24° 2.16+0.26° HEI00  0.22+0.00™"  231.08+19.22"  38.05+1.05"
HEI50  33.37+0.56° 4.16£0.17° 0.60£0.21° HEI150 0.32+0.00° 114.7348.03° 21.612.45°
HE200  33.64+£0.37° 4.43+0.34° -1.23+0.158 HE200 0.09+0.02° 111.2743.99° 24.60+2.27°
EE100 33.89+0.49° 2.12£0.11° 0.35+0.08° EE100 0.15+0.00* 248.25+0.76"°  36.44+137%
EE150 33.33£0.57° 3.13£0.10° -0.25+0.11° EE150 0.27+0.04™  233.90+1521"  38.68+3.33%
EE200  30.09+1.68" 3.81+0.13° -0.15+0.05" EE200 0.21£0.01°  206.67+2331%°  26.81£3.44°

" Refer to Table 2.

? Value are meantSD of triplicate determinations. Different super-
scripts within a column (a-g) indicate significant differences
(p<0.05).

bt B2 751 7] 4] 318 7] 25 (2015)

Y Refer to Table 2.

? Value are meantSD of triplicate determinations. Different super-
scripts within a column (a-e) indicate significant differences
(p<0.05).
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Table 5, Total anthocyanin contents, DPPH radical scavenging
activity, and reducing power of yanggaeng added with
fermented blueberry extract by lactic acid bacteria

Samplesl) Total anthocyanin D:Cilje;;?;;al Reducing
(mg/100 g) activity (%) power
Control 0.51+0.15"™ 5.6+1.3% 0.0120.00°
JE100 2.82+0.95% 29.142.1" 0.46:0.01"
JE150 3.90+0.08" 41.6+2.4° 0.64+0.04°
JE200 4.91£0.18° 54.542.3° 0.84+0.09°
HE100 5.02+0.31° 30.442.3" 0.56+0.03°
HE150 7.24+0.55° 42.3+1.8° 0.760.03°
HE200 9.77+0.05° 54.942.2° 0.87+0.03°
EE100 8.08+0.10% 33.9+0.8° 0.60+0.01%
EE150 10.43£0.51° 48.4£1.2° 0.82+0.03°
EE200 15.2740.41° 64.242.0° 1.02+0.00°

" Refer to Table 2.

? Value are meantSD of triplicate determinations. Different super-
scripts within a column (a-h) indicate significant differences
(p<0.05).

o} ZAt} Y9 F AEA M e tiERw vlus)
o & of JE, HE ¥ EE F1tollA HEES] 7ol v
glste] FTketath JE H7F 39 T FEAOP
2 JE100, JE150 2 JE200°014 Z+Z}F 2.82 mg, 3.90 mg,
491 mgel¥lem, HE 7} 4782 ZH7; 5.02 mg, 7.24
mg % 977 mge® UERtom EE AH7b FAeAME
8.08 mg, 10.43 mg, 1527 mgl & F7lgo] F71d+H
Z UdEAOM IFFE FoH o g FUFsl o EE 71t
oA 7Fd &2 FqFe YERNIT

DPPH] radical> Hlnl& A3 free radical 24 4k
SHA|, WS ofvlF{ Foll oal SAE o] o] EAE=
ol o]Ale st AALAZRE ot S48 HAst
=6 %ol o] 853 AtKYou YH 5 2006). EFHlE]
A g aEo] HUlE 9789 DPPH radical 2AEAE
2ol A 5.6%= 7 w@Ekal, JE200 2 HE20001 4]
27} 54.5%, 54.9%5 YWYERRIC™, EE200004+ 64.2%
2 7P %2 DPPH radical 27434-S eI
s =4 A3E DPPH radical &2AEAY} FARE A3E
JE=t), 927 0012 718 e -2 el
a1, JE200, HE200 2 EE200°014 247+ 0.84, 0.87, 1.022
YUeht EE #H7kolA 7HE &2 84S HoFnh
DPPH radical £24&4 2 U8 dagd EFng %
FA 9 FE259 Hrtdo] I/EFH FoldE #Rlst
Aedl, ole EFHgd HE ZHlE, GEA M
T 22 sEA S o3 ZloE AsHTh T3
WY Az A 7R EES Hrisid gy ARol
Z7FstaL o]= Qlste] gxlsl &Ado] wold 4 nia
X119 Hwang ES & Lee YJ(2013)2] A2} fAMSFITH

St} ol E-Fu|ge] gk Belo] okge] Az

AR FEFE FHoH, F AEA M I A
7P T2 ol U AR GAES SIS HE, EE
A7 ke Hrbssol BAIgle] tiZ=T(1.88)l Hls)
FojHoz 943519 0 1(2.88~3.50), JE H7lwtell vl
58Tt vl gzl Hls) JE, HE ¥ EES H7}
gk TR A w3, HUbFo| 7SS FolAlE A
RIstATE 227k A9-dl= JE10000A4 71 <
stoem, I 9 AR ztelle FY&Ql Aol e
BAUTE AAAR] 7 EE 2ol 125802 7P o
ko™ JE, HE, EE H7}+< 2.63~3.952 UZFEL}; f
o=z o] JUIE AS FA3II o™, EE2000A

o

i
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Table 6, Sensory properties of yanggaeng added with fermented blueberry extract by lactic acid bacteria

Samples” Color Taste Flavor Texture Overall acceptability
Control 2.07+0.28" 1.88+0.29° 1.75+0.22° 2.75+0.28% 1.25+0.24°
JE100 2.64£0.75" 3.13+0.38° 2.75+0.43%® 3.06+0.40° 2.78+0.41%
JE150 2.86+0.53" 2.88+0.59° 3.25+0.47° 2.81£0.33% 2.64+0.43°
JE200 2.86£0.65" 2.60+0.20 3.25+0.19° 2.310.46™ 3.04+0.45%
HE100 2.44+0.52% 3.00+0.58" 2.25+0.32% 2.50+0.52% 2.63+0.23°
HE150 3.00+0.62% 3.2540.59° 2.63+0.28% 2.69+0.44% 2.81+0.31%
HE200 3.03£0.21% 2.88+0.67" 3.00+£0.24™ 2.70£0.30% 3.25+0.37"
EE100 2.75£0.33% 3.50+0.59" 2.63£0.29" 2.50+0.49" 2.94+0.37%
EE150 2.88+0.66™ 3.38+0.79" 3.55+0.92° 2.60£0.37% 3.37+0.25"
EE200 3.50+0.33" 3.50+0.12° 3.98+0.48° 2.91£0.49" 3.95+£0.15°

D Refer to Table 2.

? Value are meantSD of triplicate determinations. Different superscripts within a column (a-d) indicate significant differences (»<0.05)

2 dAToxe EFHEE ZAE53 AFA0E), E5F=
%(HE) 2 50% ollere FZE(EE)°N L. plantarum CGKW3
S HEdle] §AREE Yo, dEES o83l
7}Hléira_£; AzE S FAEY, st 24 94 &
RS AAEIAY. EFuE] HEE fAkte bl
¥ 24A1ZFY W JE, HE % EEolA Z}ZF 7.28 log
CFU/mL, 7.49 log CFU/mL, 6.99 log CFUmLZ 7% ¥
Al depstom, ASEA] 71 9% 2443 TR ES
o]-g3te] A7l Hl&S FEste S AZ3ATh B
off gfr=lo] A& Fiktre ikt EES H7bgol
/s FAErE S Otﬂ HE200°11 4 6.17
log CFU/go.& 7} % Itk pHE tizTolA 63008
7Hd =skow JE, H EE9] /Ml &o] &5 %
LS.

7‘< =19 AN
AT 2 Eﬂ@}—t— A%
3

eI AEE JE,

HE, EES Z}ZF 718 9789 1, a, b Zhe tZ72o H]
3l Latd bak2 At o, aghkS S7kske A%S Y
ERT o] EAL Uz vl A §Ede =
= /AR, A 9 %\J*é% wolx Fege A7hs
7Hd Ao Z AlgHY. F AEA P ke EFug &

At g E O %7}%*01 =71k w2t JE100, HE100 2
EE1002TF JE200, HE200 2 EE200014 Z+zb 174%,
194%, 188%=% F713tat). d4tst &4 EFue] /4t
o BEE U] S7HETE BolAE S HoF

bt B2 751 7] 4] 318 7] 25 (2015)

e, & BN FF 3 Fst BAE 1Y
oj JE ¥ HERT EEolA 73 Z1& S}lstint. &
%1 ]_ﬁ_,,], oF7gel M wmlk oF W xZAZF 9 A <]

Ty AN (e} N =1 = 1w

oA thzro] 7 WA BrlEe] EFHE] {4t
%}ﬁ%d A7k ?%01 ke g1, JE200,
HE200 2 EEzoo—?ﬂOl 2‘42 ?ﬁﬂﬂl%ﬂ e

ST o Ol[‘ o 32

ALl =

2 ATs wagFe) sed7ATe] A9
FEAIR R FlE A2 7Y (No.2013H1B8A2032215).
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